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

hdusehold and similar electrical appliances.

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

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -

Part 1: General requirements

INTERPRETATION SHEET 1

Draft

Report on voting

61/5999/DISH

61/6009/RVDISH

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

the above table.

INTRODUCTION

Edition 6 of IEC 60335-1:2020 defines and

supply in a flexible cord.

D

ANSWER

introduces

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

of

n

er

No, a "detachable power supply part" is a defined term and is not captured by the term

"power supply" as used in Subclause 24.2.

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

— the power supply part, or

— the class Il construction part of the appliance.

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

ICS 13.120; 97.030
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to prémote internatio
co-operation on all questions concerning standardization in the electrical and electronic figelds” To this end g
in addition to other activities, IEC publishes International Standards, Technical Specifications; Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “I[EC\Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-govetamental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with_the,tnhternational Organization

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

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
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 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatid
transparently to the maximum extent possible in theig-national and regional publications. Any divergence betwg
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latf]

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

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

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

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

IEC draws attentidn tothe possibility that the implementation of this document may involve the use of (a) patent
IEC takes no pgsition concerning the evidence, validity or applicability of any claimed patent rights in resp
thereof. As ofithe date of publication of this document, IEC had not received notice of (a) patent(s), which m
be requiredd6 implement this document. However, implementers are cautioned that this may not represent

latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC s}
not betheld responsible for identifying any or all such patent rights.

Th

Standardization (ISO) in accordance with conditions determined by agreement ‘Between the two organizationg.
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. ed ion (EXV) of the official IEC Standard ides. tl itt

comprehensive content of the Standard.

IEC 60335-2-103:2023 EXV includes the content of IEC 60335-2-103:2023, and the references
made to IEC 60335-1:2020.

The specific content of IEC 60335-2-103:2023 is displayed on a blue background.
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IEC 60335-2-103 has been prepared by IEC technical committee 61: Safety of household and
similar electrical appliances. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2015, Amendment 1:2017
and Amendment 2:2019. This edition constitutes a technical revision.

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

the text has been aligned with IEC 60335-1:2020;

)

T

scope includes DC-supplied appliances and battery-operated appliances (Clause 1);

o O

)

)

)] some notes have been converted to normative text (Clause 1);

)| additional requirements for installation instructions have been incorporated (7.42);
)

D

application of test probe 18 and test probe 19 have been introduced (8.1.1f20.2, Annexgs
BB, CC and DD);

f) | addition of surface temperatures for external accessible surfaces (11.3,11.8);

g)| requirements for loading accessible appliance outlets and socket©utlets have been addgd
(11.7);

h)| requirements for appliances incorporating integral batteries<or separable batteries haye
been added (11.7);

refluirements have been added for drives intended for permanent connection delivered with a
connector to ease the installation (22.108, 24.101, 25,3).

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

Draft Report on voting

61/7017/FDIS 61/7082/RVD

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

n

THe language used for the .dévelopment of this International Standard is English.

THis document was drafted in accordance with ISO/IEC Directives, Part 2, and developed|in
agcordance with ISO{NEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availalle
at| www.iec.ch/mémbers_experts/refdocs. The main document types developed by IEC gre
dgscribed in greater detail at www.iec.ch/publications.

A [list ofall/ parts of the IEC 60335 series, under the general title: Household and similar
elgctricalappliances — Safety, can be found on the IEC website.

T i ; — . . et it —EeB0335 s
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 drives for gates, doors and
windows.

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.
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https://www.iec.ch/publications
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NOTE 2 The following numbering system is used:
— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

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

ng

— | notes: in small roman type.

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

THe committee has decided that the contents of this document will remain unchangéd until t
stability date indicated on the IEC website under webstore.iec.ch in the data irelated to t
splecific document. At this date, the document will be

e | reconfirmed,

e | withdrawn, or

e | revised.

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

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

ng
in
or

y

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicat

~—*

df its contents. Users should therefore print this document using a colour printer.

es

hat it contains colours which are‘considered to be useful for the correct understandipng
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INTRODUCTION

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
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is information is given for the convenience of users of this International Standard and_dopes
t constitute a replacement for the normative text in this standard.

is standard recognizes the internationally accepted level of protection against hazards sugh
electrical, mechanical, thermal, fire and radiation of appliances when operated.as in normal
e taking into account the manufacturer's instructions. It also covers abnormal.situations that
n be expected in practice and takes into account the way in whjch) electromagnetic
enomena can affect the safe operation of appliances.

is standard takes into account the requirements of IEC 60364 asfapas possible so that thegre
compatibility with the wiring rules when the appliance is connected to the supply mains.
wever, national wiring rules can differ.

Bn appliance within the scope of this standard also incorporates functions that are covergd
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately, ps
as is reasonable. If applicable, the influence efone function on the other is taken into

count.

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

rt 1, Part 1 applies.

TE 1 This means that the technical committees responsible for the part 2 standards have determined that if is
necessary to specify particular requitements for the appliance in question over and above the gendral
uirements.

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

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are pot
blicable since they have been taken into consideration when developing the general and particular requiremepts
the IEC 60335 series of standards.

appliance)that complies with the text of this standard will not necessarily be considered|to
mply withythe safety principles of the standard if, when examined and tested, it is found|to
ve other features that impair the level of safety covered by these requirements.

Arn

appliance employing materials or having forms of construction diffpring from those detailed

in

the requirements of this standard may be examined and tested according to the intent of the

requirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

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

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

IEC standards published by TC 111 concerning environmental matters.


https://www.iec.ch/tc61/supportingdocuments
https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IE

THis part of IEC 60335 deals with the safety of electric drives for horizontally and vertica

m

ra

in

cavers the hazards associated with the movement of the driven part.

Drives not intended for normal household use but which nevertheless €¢an be a source of dang

to
re

Requirements for drives for doors that can be used in emefgency routes and exits are given
ngrmative Annex AA.

Examples of drives within the scope of this standafdjare drives for

NQTE 101 Examples are shownjin Figure 101.

NQTE 102 Drives can be supplied with a driven part.

A{ far as is practicable, this standard deals with the common hazards presented by drives th

ar
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-103: Particular requirements for drives for gates, doors and
windows

Scope

bving gates, doors, garage doors and windows for household and similar purposes, th

tluding direct current (DC) supplied appliances and battery-operated appliances. It al

the public, such as drives intended to be used by laymemin shops, offices, hote
staurants, hospitals, in industry and on farms, are within the scope of this standard.

folding doors;

revolving doors;

rolling doors;

roof windows;

sectional overhead doors;

swinging and sliding gates.jor doors.

b encountered.by all persons in and around the home. However, in general, it does not ta

persans (including children) whose

Ily
Bir

ted voltage being not more than 250 V for single-phase drives and 600 V for.other drives

50

er

n

at
ke

s/ physical, sensory or mental capabilities; or

e lack of experience and knowledge
prevents them from using the drive safely without supervision or instruction;
children playing with the drive.

For appliances intended to be used in vehicles or on board ships or aircraft, additional
requirements can be necessary. In many countries, additional requirements are specified by
the national health authorities, the national authorities responsible for the protection of labour,
the national water supply authorities and similar authorities.

This standard does not apply to drives

for vertically moving garage doors for residential use (60335-2-95);


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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for shutters covering doors and windows (including locations where the door is set ba
from the shutter), awnings, blinds and similar equipment (60335-2-97);

ck

intended exclusively to be used by trained persons in commercial and industrial premises;

for specific purposes, such as fire doors;

for natural smoke exhaust ventilators not used as windows (ISO 21927-2);

intended to be used in locations where special conditions prevail, such as the presence
a corrosive or explosive atmosphere (dust, vapour or gas).

is standard does not apply to movement of a pedestrian door where such movement is bas
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lely on stored energy.

Normative references

e following documents are referred to in the text in such a way that some or all of their contg
nstitutes requirements of this document. For dated references, only the edition cited applie
r undated references, the latest edition of the referenced document (including a
nendments) applies.

C 60034-1, Rotating electrical machines — Part 1: Rating and pérformance

d safety — Part 1: Lamp caps
C 60065:2014, Audio, video and similar electroni¢ apparatus — Safety requirements
C 60068-2-2, Environmental testing — Part 2-2i" Tests — Test B: Dry heat

C 60068-2-31, Environmental testing ~«Part 2-31: Tests — Test Ec: Rough handling shoch
marily for equipment-type specimens

C 60068-2-52:2017, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyg
bdium, chloride solution)

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

C 60068-2-78, EaAvironmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady st3

bmber counltries of IEC

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

C 60061-1, Lamp caps and holders together with gaugescfor‘the control of interchangeabilf

C TR 600835-Plugs and socket-outlets for domestic and similar general use standardized|i

nt

~

y

S,
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-

IEC 60112:2003, Method for the determination of the proof and the comparative tracking indices

of

solid insulating materials

IEC 60112:2003/AMD1:20091

IEC 60127 (all parts), Miniature fuses

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

1

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


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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IEC 60227-5:2011, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 5: Flexible cables (cords)

IEC 60238, Edison screw lampholders

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC 60252-1:2010, AC motor capacitors — Part 1: General —

Safety requirements — Guidance for installation and operation

IE

f‘f\’\E’\ 4. 29040 /AN ﬂf\d’)')

Performance, testing and rating —
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C 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dimensiof
erchangeability requirements for pin and contact-tube accessories

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

C 60320-1, Appliance couplers for household and similar general purposes\—'Part 1: Gene
huirements

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

C 60320-3, Appliance couplers for household and similar general purposes — Part 3: Standg
eets and gauges

C 60384-14:2013, Fixed capacitors for use in el€ctronic equipment — Part 14: Section
ecification — Fixed capacitors for electromagné€tic’/interference suppression and connecti
the supply mains

C 60384-14:2013/AMD1:20163

C 60417, Graphical symbols for use on‘equipment

C 60445:2017, Basic and safety principles for man-machine interface, marking a
pntification — Identification of equipment terminals, conductor terminations and conductors

C 60529:1989, Degrees of'protection provided by enclosures (IP Code)
C 60529:1989/AMD1:1999
C 60529:1989/AMDB2:20134

C 60584-1, Thermocouples — Part 1: EMF specifications and tolerances

C 60598-1:2014, Luminaires — Part 1: General requirements and tests
C 60598-1:2014/AMD1:20175

al

ral

3:

80603-1 1 Connectors for frnnunnrwae below 3 MHz for use with nr:nfnnl boards — Part

IE

1.

Detail speCIf/cat/on for concentr/c connectors (dimensions for free connectors and fixed
connectors)

a A O DN

There exists a consolidated edition 2.1:2013 that includes edition 2 and its Amendment 1.
There exists a consolidated edition 4.1:2016 that includes edition 4 and its Amendment 1.
There exists a consolidated edition 2.2:2013 that includes edition 2 and its Amendment 1 and Amendment 2.

There exists a consolidated edition 8.1:2017 that includes edition 8 and its Amendment 1.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

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

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

IE

0604 Tk
\SAVAV W i |

IE
G

IE
wi

IE
wi

IE
fld

IE
IE

IE
el

IE
te
IE

IE
P4

IE
SP

I lial I»] H £ ol Li £i il
y PTTICTTITATTTITING I\NCYUIrcrriicTite drru dypurecativiT 4yuruo

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

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

C 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based'\test methods — Glo
re ignition temperature (GWIT) test method for materials

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

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

C 60695-11-10, Fire hazard testing — Part 11-1Q: Test flames — 50 W horizontal and vertid
me test methods

C 60730-1:2013, Automatic electrical cenirols — Part 1: General requirements
C 60730-1:2013/AMD1:20156

C 60730-2-8:2018, Automatic .eléctrical controls — Part 2-8: Particular requirements
betrically operated water valves; including mechanical requirements

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

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

C 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1. Geneli
ecification

W-

W_

al

for

for

0:

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

IEC 60825-1:2014, Safety of laser products — Part 1: Equipment classification and requirements

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

6
7

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

There exists a consolidated edition 4.1:2018 that includes edition 4 and its Amendment 1.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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IEC 60934, Circuit-breakers for equipment (CBE)
IEC 60990:2016, Methods of measurement of touch current and protective conductor current

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

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

. : = 4 o I I : P 4
te LTITITIYUC S = LICUHTOSIAlIC UISCTIdryc IITITTTurinty test

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

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and !measuremgnt
teghniques — Electrical fast transient/burst immunity test

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

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part-4%6: Testing and measuremgnt
tegchniques — Immunity to conducted disturbances, inducedsby-radio-frequency fields

IEC 61000-4-11:2020, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurne-
ment techniques — Voltage dips, short interruptions~and voltage variations immunity tests for
equipment with input current up to 16 A per phasé

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing apd
measurement techniques — Harmonics and~interharmonics including mains signalling at ajc.
pdwer port, low frequency immunity tests
IEC 61000-4-13:2002/AMD1:2009

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

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

IE[C 61000-4-34:2005/AMD1:2009°9

IEC 61032:1997,“Protection of persons and equipment by enclosures — Probes for verificatign
IEIC 61058-1:2016, Switches for appliances — Part 1: General requirements

IEC 81058-1-1:2016, Switches for appliances — Part 1-1: Requirements for mechanical switches

IEC 61058-1-2:2016, Switches for appliances — Part 1-2: Requirements for electronic switches

IEC 61180, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment

IEC 61210, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements

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

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


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-16 - IEC 60335-2-103:2023 EXV © |[EC 2023

IEC 61496-3:2018, Safety of machinery — Electro-sensitive protective equipment — Part

3:

Particular requirements for active opto-electronic protective devices responsive to diffuse

reflection (AOPDDR)

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

ns

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

isalating transformers and power supply units incorporating safety isolating transformers

IEC 61558-2-16:2009, Safety of transformers, reactors, power supply units and similar produc
for supply voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mo
pdwer supply units and transformers for switch mode power supply units

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

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

IEC 61984:2008, Connectors — Safety requirements and tests

IEC 62133-1:2017, Secondary cells and batteries contaihing alkaline or other non-ac
elgctrolytes — Safety requirements for portable sealed secondary cells, and for batteries ma
fram them, for use in portable applications — Part 1: Nickél systems

IEC 62133-2:2017, Secondary cells and batteries’ containing alkaline or other non-aq
elgctrolytes — Safety requirements for portable sealed secondary cells, and for batteries ma
fram them, for use in portable applications — Rart 2: Lithium systems

IEC 62151, Safety of equipment electricailly 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 a
sheathed cables of . rated voltages up to and including 450/750 V

ISP 178, Plastics — Determination of flexural properties

ISP 179=%; Plastics — Determination of Charpy impact properties — Part 1. Non-instrument
impacttest

ts
e

id
He

id
He

D
Q

ISO 180, Plastics — Determination of 1zod impact strength

ISO 527 (all parts), Plastics — Determination of tensile properties

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

method

10 There exists a consolidated edition 1.1:2013 that includes edition 1 and its Amendment 1.
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ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness

— Magnetic method

ISO 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions without

individual tolerance indications

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

guidance

|SP4892-2+2643,F
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art lamps
ISP 7000, Graphical symbols for use on equipment — Registered symbols
IS0 8256, Plastics — Determination of tensile-impact strength

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

IS0 9773, Plastics — Determination of burning behaviour of thin flexible vertical specimensl|i

cantact with a small-flame ignition source

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

ISP and IEC maintain terminological databases for use in standardization at the followi
addresses:

¢ | IEC Electropedia: available at http:/iwww.electropedia.org/

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

When the terms "voltage" and. "current" are used, they are RMS values, unless otherwi
splecified.

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

3.1 Definitions-relating to physical characteristics

3.11
rated voltage
vdltage assigned to the appliance by the manufacturer

N
A
9
q

3.1:2
rated voltage range

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

limits

3.1.3
working voltage
maximum voltage to which the part under consideration is subjected when the appliance

is

supplied at its rated voltage and operating under normal operation, with controls and

switching devices positioned so as to maximize the value

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

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


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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3.1.4
rated power input
power input assigned to the appliance by the manufacturer

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

3.1.5

rated power input range

power input range assigned and
udper limits

rated current
rrent assigned to the appliance by the manufacturer

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

3.0.7
rated frequency
frgquency assigned to the appliance by the manufacturer

3.1.8

rated frequency range
frgquency range assigned to the appliance by the manufacturer, expressed by its lower apd
ugper limits

3.1.9
ngrmal operation
operation of the drive under the following'conditions:

— | drives supplied without a driven part are operated with their rated load;
— | drives supplied with a driven part are operated with the driven part installed in accordange
with the instructions

Appliances operated with integral batteries or separable batteries not disconnected from the
agpliance for charging purposes:

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

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

Note 1 to«eniry: 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

3.1.12

outlet load

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


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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Note 1 to entry: Outlets with a voltage not exceeding SELV are not considered to be an appliance outlet.

3.1.101
rated load
force or torque assigned to the drive by the manufacturer

3.1.102
rated operating time
duration of continuous operation assigned to the drive by the manufacturer

Noffe T to entry: During continuous operation, the drive may reverse Its direction.

3.1.103
rated number of operating cycles
nymber of uninterrupted cycles assigned to the drive by the manufacturer

3.2 Definitions relating to means of connection

3.21
sypply leads
of wires intended for connecting the appliance to fixed wiring Zand accommodated in

Note 1 to entry: In battery-operated appliances, if the\battery is placed in a separate box, the flexible lead

flgxible cord, for supply purposes, that is fixed to the appliance

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

Note 1 to entry: «The'supply cord may be specially prepared and only available from the manufacturer or its serv
agent. A specidlly 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

or

by

the manufacturer, 1ts 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
destroying the appliance

3.3 Definitions relating to protection against electric shock

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

or


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931
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3.3.2

supplementary insulation

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

3.3.3
double insulation
insulation system comprising both basic insulation and supplementary insulation

3.
rejnforced insulation
simgle insulation applied to live parts, that provides a degree of protection against,electf
shiock equivalent to double insulation under the conditions specified in this standard

C

Note 1 to entry: Itis notimplied that the insulation is one homogeneous piece. The insulation may,eomprise several
laylers which cannot be tested singly as supplementary insulation or basic insulation.

tective impedance
pedance connected between live parts and accessible conductive parts of class|IlI

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 {he
whiole of the basic insulation, or\asmetal enclosure which is separated from live parts by an appropriate insulatipn.
If an appliance with an enclosurelof insulating material has provision for earthing internal parts, it is considered| to
bela class | appliance or class 0l appliance.

3.8.8

class 0l appliance
appliance having at least basic insulation throughout and incorporating an earthing terminal
but having-asupply cord without earthing conductor and a plug without earthing contact

3.8.9

class I appli
appfiance it DT P Jair i [ K JdOEsS not rely on ba pAsutation onty but
which includes an additional safety precaution, in that conductive accessible parts are
connected to the protective earthing conductor in the fixed wiring of the installation in such a
way that conductive accessible parts cannot become live in the event of a failure of the basic
insulation

ance
WT 1

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

3.3.10

class Il appliance

appliance in which protection against electric shock does not rely on basic insulation only but
in which additional safety precautions are provided, such as double insulation or reinforced
insulation, there being no provision for protective earthing or reliance upon installation
conditions
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Note 1 to entry: Such an appliance may be of one of the following types:

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

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

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

Note 2 to entry: The enclosure of an insulation-encased class Il appliance may form a part or the whole of the
suppré 2 ary OTatio Orl O e re O Jo Ulation.

3.8.11

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

3.8.12

class Ill appliance
agpliance in which protection against electric shock relies on~supply at safety extra-lqw
Itage and in which voltages higher than those of safety extratlow voltage are not generatgd

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

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

3.3.13

class Ill construction
part of an appliance for which protection against electric shock relies upon safety extra-lqw
Itage and in which voltages higher than those of safety extra-low voltage are not generatgd

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

3.4

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

3.4.2

safety extra-low voltage

voltage not exceeding 42 V between conductors and between conductors and earth or
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 safety
isolating transformer or a convertor with separate windings, the insulation of which complies with double insulation
or reinforced insulation requirements.
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Note 2 to entry: The voltage limits specified are based on the assumption that the safety isolating transformer is

supplied at its rated voltage.

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

3.4.3
safety isolating transformer

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

to supply an appliance or circuit at safety extra-low voltage

tective extra-low voltage circuit

edrthed circuit operating at extra-low voltage that is separated from other circuitsy excq
cilcuits operating at safety extra-low voltage, by basic insulation and protective'screenir
dquble insulation or reinforced insulation

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

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

3.p.1
partable appliance

pt
gv

agpliance that is intended to be moved while in operationnor’an appliance, other than a fixed

agpliance, having a mass less than 18 kg

3.9.2
hgnd-held appliance
partable appliance intended to be held in theshand during normal use

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

3.5.4

fixed appliance

agpliance that is intended.to be used while fastened to a support or while secured in a speci
lo¢ation

3.5.5

buyilt-in appliance
fixed appliance intended to be installed in a cabinet, in a prepared recess in a wall or in
imilar location

=

appliance incorporating heating elements but without any motor

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

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

3.5.8
combined appliance
appliance incorporating heating elements and motors

c
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3.5.9

battery-operated appliance

appliance deriving its energy from batteries enabling the appliance to perform its intended
function without a supply connection

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

3.5.101

drive

motor and other components that control the movement of the driven part

Note 1 to entry: Examples of components are gears, controls, brakes, components for power transmission from {he

drive to the driven part and entrapment protection systems.
he
ol
of
in
eS
ble
ts.
is
or

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

3.6.4

live part

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

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

Note 2 to entry: A PEN conductor is a protective earthed neutral conductor combining the functions of both a
protective conductor and a neutral conductor.
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Note 3 to entry: Parts, whether they are accessible parts or not, of battery-operated appliances and batteries
not exceeding the electrical limits of B.22.3 and B.22.4, are not considered to be live parts.

3.6.5

tool

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

3.6.6

small part

p rf’ where each surface lies ﬁnmplnfnl\]/ within a2 circle of 15 mm Hiamnfnr’ or pgri‘ where-some
of|the surface lies outside a 15 mm diameter circle but in such a way that it is not possible|to
fitla circle of 8 mm diameter on any 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-wirge, 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-wireltip
is hown in example B in Figure 5. A part that is not a small part is shown in example C in Figure 5.

3.6.7

dgtachable power supply part

part of the appliance the output of which is intended to be detachable from the class |l
cgnstruction part of the appliance

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

3.6.8

cell

bgsic functional unit, consisting of an assembly of-electrodes, electrolyte, container, terminals,
and usually separators that is a source of electric energy obtained by direct conversion |of
chlemical energy

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

3.6.9

bdttery

agsembly of one or more cells ready for use as a source of electrical energy, characterised py

voltage, size, terminal arrangement, capacity and rate capability

te 1 to entry: A detachable battery and separable battery have an enclosure that is equivalent in propertied to
t of the appliance itself, but integral batteries may have no enclosure or an enclosure less substantial than that

of fhe appliance, as they are protected by the enclosure of the appliance.

3.6.10

dgtachablebattery

rechargeable*battery in an enclosure separate from the battery-operated appliance, intendgd
fof use. with specific appliances and intended to be removed from the appliance for charging
pt.lrposes

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

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

3.6.11

separable battery
battery contained in an enclosure separate from the battery-operated appliance, intended for

us
of

No

No

e with specific appliances and connected to the appliance by a cord external to the enclosure
the appliance

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

te 2 to entry: A separable battery is not considered a battery that is replaceable.
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3.6.12
integral battery

battery contained within the battery-operated appliance and not removed from the appliance

for charging purposes

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

is still considered to be an integral battery.
3.7 Definitions relating to safety components

3.4

thermostat

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

temperature limiter

temperature-sensing device, the operating temperature of which may- be either fixed
adjustable and which during normal operation operates by opening«r closing a circuit wh
the temperature of the controlled part reaches a pre-determined value

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

3.7.3

thermal cut-out

vice which during abnormal operation limits the“temperature of the controlled part
tomatically opening the circuit, or by reducing/the current, and is constructed so that
ting cannot be altered by the user

4

If-resetting thermal cut-out

thermal cut-out that automatically restores the current after the relevant part of the applian
hgs cooled down sufficiently

3.7.5

ngn-self-resetting thermal\cut-out

thermal cut-out that requires a manual operation for resetting, or replacement of a part,
orfer to restore the eurrent

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

dgvice; the operation of which prevents a hazardous situation under abnormal operati
conditions

or
art

by
ts

n

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

3.7.8
intentionally weak part

part intended to rupture under conditions of abnormal operation to prevent the occurrence of a

condition which could impair compliance with this standard

Note 1 to entry: Such a part may be a replaceable component, such as a resistor or a capacitor, or a part of a

component to be replaced, such as a thermal link that is not an accessible part incorporated in a motor.
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3.7.101
entrapment protection system
part of the drive that protects against crushing

Note 1 to entry: An entrapment protection system may consist of one or more devices, such as pressure sensitive
edges, passive infrared and active light sensing devices, biased-off switches or motor current monitoring devices.

Note 2 to entry: An entrapment protection system may be incorporated in the motor assembly or installed
separately.

3.7.102

bipsed-off switch
hqgld to run device that initiates and maintains the drive movement only as long as the manyal
cantrol is actuated by the user

Definitions relating to miscellaneous matters

3.8.1

all-pole disconnection
disconnection of both supply conductors by a single initiating action, or, for multi-phage
agpliances, disconnection of all supply conductors by a single initiatingyaction

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

3.8.2

off position
stable position of a switching device in which the circuijt controlled by the switch is disconnectgd
frgm its supply or, for electronic disconnection, the eircuit is de-energized

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

3.8.3

visibly glowing heating element
hgating element that is partly or complétely visible from the outside of the appliance and haq a
temperature of at least 650 °C when:the appliance has been operated under normal operatipn

element intended for heating consisting mainly of positive temperature coefficient resistors that

uger maintenance
anly maintenance operation stated in the instructions for use, or marked on the appliance, that
the user'is intended to perform

3.8.6
room temperature
ambient temperature specified in the general conditions for the tests

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

3.8.101
driven part
part of a gate, door, garage door or window that is intended to be moved by the drive
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3.8.102
window

part in a building that opens and closes in order to regulate the air and light and that is not

intended for passage

3.8.103

cycle

complete opening and closing movement of the driven part

Note 1 to entry: For revolving doors, a cycle means the necessary rotation to allow a person to pass through it.

3.8.104
hqgrizontally moving pedestrian door
swinging, sliding or rotating door designed for pedestrian use

3.8.105

main closing edge

e§ge(s) of a pedestrian door leaf, whose distance from a parallel opposing-closing edge o
surface determines the usable pathway

3.8.106

opposing closing edge
edge(s) of a pedestrian door leaf formed by the main closing edge and a fixed edge on
surface against which the pedestrian door leaf is moving

3.9 Definitions relating to electronic circuits

3.91

electronic component

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

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

tective electronic circuit
electronic circuit_that prevents a hazardous situation under abnormal operating conditions

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

3.10 Definitions relating to battery charging and discharging

3.10:1

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

or

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

system.

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

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

be
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3.10.3
specified operating region for charging

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

by the cell manufacturer

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

3.10.4
upper limit charging voltage

highest-charging-voltage-inthe-s

in

3.10.5

venting

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

3.10.6
fully charged
at[the maximum state of charge

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

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

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

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

than the Cg rate, until

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

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

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

- 0,9 V/cell far nickel cadmium;

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

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

- _275W/cell for lithium iron-phosphate;

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

1=

e

er

he
of

are

3.11 Definitions relating to remote functionality

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

3.11.2
message
data which is transmitted from a sender (data source) to one or more receivers (data sink)
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3.11.3

public network

network carrying digital data or analogue signals or both where access to the data and signals
is not restricted by the physical space within the household or similar use environment of the
appliance

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

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

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

— hardwired configurations constructed of physical media;

without connection to a public network.

3.11.4

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

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

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

3.11.5
remote operation
cantrol of an appliance by remote communication

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

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

4| General requirement

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

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

5 General conditions for the tests

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

NOTE Routine tests are described in informative Annex A.

5.2

The tests are carried out on a single appliance that shall withstand all the relevant tests.

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

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

TH
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.B The tests are carried out in the order of the clauses. However, the test of 22.11 on t

e testing of components may require the submission of additional samples of-the
mponents.

he test of normative Annex C has to be carried out, six samples of the motorcare needed.
he test of normative Annex D has to be carried out, an additional appliance may be used.
he tests of normative Annex G are carried out, four additional transformers are needed.

he tests of normative Annex H are carried out, three switcheS§cor three additional applianc
b needed.

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

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

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

rcuits.

an appliance has to be dismantleddntorder to carry out a test, care shall be taken to ensu
ht it is reassembled as originally supplied. In case of doubt, subsequent tests may be carri
t on a separate sample.

hen a test has to be carried out with a driven part, the driven part specified for installati

(h the drive that gives the most unfavourable conditions for the test is used. The drive|i

justed in accordancé.with the instructions.

e driven part may be simulated by an artificial load.

pliance~at room temperature is carried out before the tests of Clause 8. The tests
ause 14, 21.2 and 22.24 are carried out after the tests of Clause 29. The test of 19.14

he
of
is

rried 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.

5.4

influence of their consumption has to be taken into account.

5.5

unfavourable position that may occur in normal use.

A

wicket door is kept:

in the fully closed position if it travels together with the door during the tests, or

When testing appliances that are also supplied by other energies such as gas, the

The tests are carried out with the appliance or any movable part of it placed in the most
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— in the fully open position or completely removed position if it does not travel with the door
during the tests.

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

If the adjusting means of the control is accessible without the aid of a tool, this subclause
applies whether the setting can be altered by hand or with the aid of a tool. If the adjusting
means is not accessible without the aid of a tool and if the setting is not intended to be altered
by the user, this subclause does not apply.

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

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

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

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

If the drive is marked with an ambient temperature beyond the range of +5 °C to +40 °C, the
tepts of Clauses 11, 13, BB.20.10, BB.20.5, BB.20/6, BB.20.7, BB.20.9, CC.20.3, CC.20|4,
CC.20.5, CC.20.6, DD.20.5, DD.20.6, DD.20.7, DD.20.8, and Clause 21 are carried out at the
mest unfavourable marked temperature.

5.8 Test conditions relating to frequeney'and voltage

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

1]
Q

Appliances for AC that are notimarked with rated frequency or are marked with a rat
fregquency range of 50 Hz. to; 60 Hz are tested with either 50 Hz or 60 Hz, whichever is the
more unfavourable.

5.8.2 Appliances_having more than one rated voltage are tested on the basis of the mqst
unfavourable voltage!

Fgqr motor-operated appliances, and combined appliances, marked with a rated voltage
range, when'it is specified that the supply voltage is equal to the rated voltage multiplied by a
fagtor, therappliance 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.

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

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

When a factor is not specified, the power input corresponds to the-power input at the mqst
uniffavourable voltage within the rated voltage range.

5.9  When alternative heating elements or accessories are.made available by the appliangce
manufacturer, the appliance is tested with those elements\or’accessories which give the mqst
unffavourable results.

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

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

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

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

— | end-of-dischdrge voltage;

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

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

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

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

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

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

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

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

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

5.14 If class 0l appliances or class | appliances have accessible metal parts' that are not
eqrthed and are not separated from live parts by an intermediate metal part that is earthdd,
sUch parts are checked for compliance with the appropriate requirements speecified for clasq Il
cqnstruction.

If class 0l appliances or class | appliances have accessible non-metallic parts, such pafts
are checked for compliance with the appropriate requirements’ specified for class |1l
cqnstruction unless these parts are separated from live parts-by an intermediate metal part
that is earthed.

NQTE Guidance is given in informative Annex P for enhanced réquirements that can be used to ensure |an
acgeptable level of protection against electrical and thermal hazards)for particular types of appliances used in|an
ingtallation 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 checkgd
fof compliance with the appropriate requirements  specified for class Ill construction.

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

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

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

NQTE A supply_connection can include a mains connection.

Battery-operated appliances having a supply connection are considered dual supply
afdplianees.” Dual supply appliances are regarded as battery-operated appliances whgn
deariving)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, 1SO 2768-1 is
applicable

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

5.2 If a component or part of the appliance has both a self-resetting feature _and a non-
sdlf-resetting feature and if the non-self-resetting feature is not required in brder to comply
with this standard, then appliances incorporating such a component or part shajl be tested with
the non-self-resetting feature rendered inoperative.

5.101 Drives shall be tested for compliance with this standard for any of the following modgs
of|loperation as intended by the manufacturer:

— | automatic operation (operation in at least one direction wjthout intentional activation by the
user);

— | impulse activation (operation in either direction with an intentional activation by the user);
— | biased-off (hold to run) operation.

Whenever required by the instructions, components shall be added or changed to perform the
tests.

6 | Classification
6.1 Drives shall be class I, class Il or class lll.

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

Caompliance is chécked by inspection and by the relevant tests.

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

Drjives, or parts of drives, that are intended for exposure to outdoor conditions shall be at legst

|PX4-

Compliance is checked by inspection and by the relevant tests.

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

7 Marking and instructions

7.1  Appliances shall be marked with the:

— rated voltage or rated voltage range in volts;
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— symbol for nature of supply, unless the rated frequency is marked;

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

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

— model or type reference;

— symbol I[EC 60417-5172 (2003-02) for class Il appliances only;

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

— symbol IEC 60417-5180 (2003-02), for class Ill appliances. This marking is not necessary

recharged in the appliance.

for appliances operated only by batteries (primary batteries or secondary battenﬁs
recharged outside of the appliance) or appliances powered by rechargeable batteries

NQTE |If the appliance is marked with rated pressure, the units used can be bars but only together wjth‘pascals gnd

pldced in brackets.

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

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

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

Appliances intended to be supplied from a detachable power supply part for the purposes
recharging the battery shall be marked with symbol ISQ~#000-0790 (2004-01). They shall al
bg marked with symbol IEC 60417-6181 (2016-01) <and the model or type reference of t
dgtachable power supply part or with the substance of the following:

Use only with <model or type reference> supply unit

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

9%
o

THe enclosure of electrically-operated water valves incorporated in external hose-sets for
cannection of an appliancex’-to the water mains shall be marked with symhjol

IEC 60417-5036 (2002-10) if their working voltage exceeds extra-low voltage.
Drives shall be marked with their ambient temperature range.

Drives supplied without a driven part shall be marked with the rated load, in newtons (N)
in|newton-metres (Nm).

or

Unless thé drive is intended for continuous operation, drives supplied without a driven part

shiall besmarked with the rated operating time in minutes, or the number of cycles per ho
or|the rated number of operating cycles.

ur,

Drives supplied with a driven part shall be marked with the rated number of operating cycles

or the cycles per hour, unless the drive is intended for continuous operation.

Compliance is checked by inspection.

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

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

This warning shall be placed in the vicinity of the terminal cover.

Compliance is checked by inspection.
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7.3 Appliances having a range of rated values and which can be operated without adjustment
throughout the range shall be marked with the lower and upper limits of the range separated by
a hyphen.

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

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

inale=n S multi-p e-sunnlies
| hase and It hase s |
g g g 1 o

NQTE 2 Example: 115/230 V: The appliance is only suitable for the marked values (an appliance with4, selegtor
swjtch).

NQTE 3 Example: 230 V ~./400 V 3N~-: The appliance is only suitable for the voltage values indicated, 230 V|~
be|ng for single-phase, AC operation and 400 V 3N~ for three-phase, AC with neutral operation‘(an appliance with
terninals for both supplies).

Compliance is checked by inspection.

7.4 If the appliance can be adjusted for different rated voltages or rated frequencies, the
vdltage or the frequency to which the appliance is adjusted shall be clearly discernible.| If
frequent changes in voltage setting or frequency setting are_notrequired, this requirement|is
cdnsidered to be met if the rated voltage or rated frequency’/to which the appliance is to pe
adjusted can be determined from a wiring diagram fixed to\the appliance.

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

Compliance is checked by inspection.

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

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

Compliance is ehecked by inspection.

7.6  Whén)symbols are used, they shall be as follows:

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

(2002-10)]
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—

[symbol IEC 60417-5016
(2002-10)]

37—

fuse-link

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

— time-lag miniature fuse-link where X is the
symbol for the time/current characteristic
as given in IEC 60127
_L [Qymhnl |EC 60417-5019 prni‘nr‘fi\/n earth

0

=

i%

=

(2006-08)]

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

[symbol IEC 60417-5172
(2003-02)]

[symbol IEC 60417-5012
(2002-10)]

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

[symbol 1ISO 7000-0434A
(2004-01)]

[symbol SO 7000-0790
(2004-01)]

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

[symbol IEC 60497-5036
(2002-10)]

[symbol IEC 60417-5180
(2003-02)]

[symbol IEC 60417-6181
(2016-01)]

functional earthing

class Il equipment

Lamp

Caution

read operator's manual

Equipotentiality

dangerous voltage

Class lll appliance

detachable power supply part

;‘?@E«x\ﬁ_

o

Isymbol 150 7UUU-U555
(2004-01)]

[symbol SO 7000-0534
(2004-01)]

upper limit of temperature

lower limit of temperature

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

of

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

system.

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

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

Caompliance is checked by inspection.

7.Y Appliances to be connected to more than two supply conductors and appliahces for

mulltiple supply shall have a connection diagram fixed to them, unless the correct'mode
cdnnection is obvious.

THe correct mode of connection for multi-phase appliances is considered, to\be obvious if t
tefminals 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 {oJin 7.4.

Compliance is checked by inspection.

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

bg 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 ¢
bg removed when conductorsiare being connected.

Caompliance is checked by-inspection.

7.9 Unless it is‘obviously unnecessary, switches which may give rise to a hazard wh
operated shall be.marked or placed so as to indicate clearly which part of the appliance th

control. Indications used for this purpose shall, wherever practicable, be comprehensil

without a knewledge of languages or national standards.

Compliance is checked by inspection.

of

= 0
O< S

7.10 The different positions of switches on stationary appliances and the different positio

ns

of controls on all appliances shall be indicated by figures, letters or other visual means. This

requirement also applies to switches which are part of a control.

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

by

the figure 0 and the position for a higher value, such as output, input, speed or cooling effect,

shall be indicated by a higher figure.

The figure 0 shall not be used for any other indication unless it is positioned and associated
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 inspection.
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7.11 Controls intended to be adjusted during installation or in normal use shall be provided
with an indication for the direction of adjustment.

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

Compliance is checked by inspection.

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.

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

If jt is necessary to take precautions during user maintenance, appropriate details shall pe
giyen.

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 begn
given supervision or instruction concerning use of the appliance by a person responsible {or
their safety.

Children should be supervised to ensure that they doZnot play with the appliance.

THe instructions for appliances having a part of“class Ill construction supplied from| a
dgtachable 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-
loy voltage corresponding to the marking on the appliance. This instruction is not necessdry
fof battery-operated appliances if dhe battery is a primary battery or secondary battery
chiarged outside of the appliance.

Fqr appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of uge
shlall be stated.

THe instructions for_appliances incorporating a functional earth shall state the substance of the
following:

This appliance incorporates an earth connection for functional purposes.

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

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

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

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

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

If the symbol for detachable power supply part is used, its meaning shall be explained.
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The instructions shall state the substance of the following:

WARNING: Important safety instructions. It is important for the safety of persons to follow
these instructions. Save these instructions.

The instructions shall include the substance of the following:

do not allow children to play with fixed controls. Keep remote controls away from children;

activation of the manual release may cause uncontrolled movement of the driven part due
to mechanical failures or an out-of-balance condition;

TH
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when operating a biased-off switch, make sure that other persons are kept away;

when closing a window that has been opened by a smoke control system, make sure that
other persons are kept away;

frequently examine the installation for imbalance where applicable and signs lof wear |or
damage to cables, springs and mounting. Do not use if repair or adjustment is hecessary;

disconnect the supply(s) when cleaning or other maintenance is being carried out.
e instructions shall include the following information:

e explanation of mode indicators;
e details on how to use any manual release, or reversible drive used as a manual releade;

e details on how to re-adjust controls, (if applicable);

19%
o

e where the operation of the drive is specified in cycles per hour, the rest period requir
between cycles.

mpliance is checked by inspection.

.12.1 If it is necessary to take precautions during installation of the appliance, approprigte

tails shall be given.

hn appliance is intended to be permianently connected to the water mains and not connectgd
a hose-set, this shall be stated:

r appliances marked with.different rated voltages or different rated frequencies (separatgd
a /), instructions shall\be included to indicate to the user or installer what action must pe
en to adjust the appliance for operation at the required rated voltage or rated frequency.

e installation insfructions shall state the substance of the following:

WARNING:* Important safety instructions. Follow all instructions since incorrect installatipn
can lead)to severe injury.

e installation instructions shall specify the type, size and mass of the driven part, locations

wi

ere’the drive can be installed and shall include details of whether the drive is suitable only

for balanced vertical driven parts.

They shall state that the installer shall check that the temperature range marked on the drive

is

suitable for the location.

They shall state that the drive

cannot be used when the wicket door is open (for drives that are constructed so the drive
can only operate when the wicket door is closed); or

cannot be used when the wicket door is closed (for drives that are constructed so the drive
can only operate when the wicket door is open or removed).
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For drives intended for permanent connection to fixed wiring, delivered with a separate
connector to ease the installation and establish the supply connection, the instructions shall
state the substance of the following: Only use the supplied connector when installing the drive.

The instructions shall include the following information:

— the necessary information for safe handling of a drive weighing more than 20 kg. This
information shall describe how to use the handling means, such as hooks and ropes;

details of the maximum allowed distance from the wall that is parallel to the sliding
ide of hori Ly slidi iri )

— | details for the installation of the drive and its associated components, including details |of
relevant accessories required for alternate modes of operation;

— | that the actuating member of a biased-off switch is to be located within direct-sight of the
driven part but away from moving parts. Unless it is key operated, it is to be(installed at a
minimum height of 1,5 m and not accessible to the public;

— | details on how to set controls;

— | the minimum height for installation of parts of the drive intended to ‘e mounted more than
850 mm, 1,8 mor 2,3 m or at least 2,5 m above the floor in accordance with 8.1.1. Table 1Q1,
20.2, B.22.3 or B.22.4.

THe installation instructions shall include the substance of the-following:

— | vertical doors and gates need an anti-drop feature or . device;

— | before installing the drive, check that the driven part is in good mechanical conditign,
opens and closes properly and correctly balanced‘where applicable;

— | except for horizontally moving pedestrian doors, ensure that entrapment between the
driven part and the surrounding fixed parts-'due to the opening movement of the driven
part is avoided,;

— | for horizontally moving pedestrian<doors, ensure that entrapment between the driven
part and the surrounding fixed parts due to the movement of the driven part is avoidgd.
This can be achieved if the relevant distance does not exceed 8 mm. However, the followipg
distances are considered sufficient to avoid entrapments for the parts of the body identifigd:

o for fingers, a distance 'greater than 25 mm;

o for feet, a distance"greater than 50 mm;

o for heads, a distance greater than 200 mm; and

e for the whole body, a distance greater than 500 mm.

If these distances cannot be achieved, safeguarding devices shall be provided;

— | after instattation, ensure that the mechanism is properly adjusted and that the protectipn
system.and any manual release function correctly;

— | petmanently fix the label concerning the manual release, adjacent to its actuating membeér.

In : I s V) : i
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7.12.2 If a stationary appliance is not fitted with a supply cord and a plug, or with other
means for disconnection from the supply mains having a contact separation in all poles that
provide full disconnection under overvoltage category Ill conditions, the instructions shall state
that means for disconnection must be incorporated in the fixed wiring in accordance with the
wiring rules.

Compliance is checked by inspection.

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

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

7.12.4 The instructions for built-in appliances shall include information with regard to the
following:

— dimensions of the space to be provided for the appliance;
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space;
— | minimum distances between the various parts of the appliance and the surrounding structure;
— | minimum dimensions of ventilating openings and their correct arrangement;

— | connection of the appliance to the supply mains and the interconnection ¢f any separdte
components;

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

Caompliance is checked by inspection.

7.12.5 For appliances with type X attachment having a specially prepared cord, the
ingtructions 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.

Fqr 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 aggnt
or similarly qualified persons-in order to avoid a hazard.

Fqr appliances with type Z aftachment, the instructions shall contain the substance of the
following:

The supply cord_cannot be replaced. If the cord is damaged, the appliance should pe
scrapped.

If B cord set is'required to be provided with the appliance according to Subclause 22.58, the
ingtructions<hall contain the substance of the following:

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

Compliance is checked by inspection.

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-out,
this appliance must not be supplied through an external switching device, such
as a timer, or connected to a circuit that is regularly switched on and off by the
utility.

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

Compliance is checked by inspection.

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

the maximum inlet water pressure, in pascals;

TH
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of the appliance.

e instructions for appliances connected to the water mains by detachable hose-séts sh

all

state that the new hose-sets supplied with the appliance are to be used and that old ‘hose-sgts

sh
Cq
7.

bd

ap
an
or

on

Cq

7

ould not be reused.
mpliance is checked by inspection.

12.9 For each language, the instructions specified in 7.12 and froem 7.12.1 to 7.12.8 sh
in hard copy form and shall appear together before any other instructions supplied with t

all
he

pliance. Alternatively, these instructions may be supplied with-the appliance separately frgm

y functional use booklet. They may follow the description of the'appliance that identifies par
follow the drawings/sketches common to the languages_of the instructions.

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

mpliance is checked by inspection.

.13 Instructions and other text required by this standard shall be written in an offic

lapguage of the country in which the appliance is to be sold.

Cq

7.
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mpliance is checked by inspection.
14 The markings required-by this standard shall be clearly legible.

e signal words WARNING, CAUTION, DANGER if in the Latin alphabet shall be in upperca
ving a height not’less than:

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

TE“A height of 3,5 mm is similar to Arial 14 pt, 3,0 mm is similar to 12 pt Arial and 2,0 mm is similar to 8 pt Ar

S,

or

al

al.

Ot

er typeraces mignt arrer in tne pt value.

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

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

Unless contrasting colours are used, moulded in, engraved, or stamped markings shall be either
raised above or have a depth below the surface of at least 0,25 mm.
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The markings required by this standard shall be durable. On containers that are likely to be
cleaned frequently, the markings shall not be by means of paint or enamel, other than vitreous
enamel.

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

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

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

Markings on the appliance shall be clearly discernible from the outside of the appliance buf if
ngcessary after removal of a cover. For portable appliances, it shall be possible,to removefor
oden this cover without the aid of a tool.

Fqr 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
a;{pliance is installed as in normal use. These markings may be béneath a detachable cover.
Ofher markings may be beneath a cover only if they are near-to the terminals. For fixed
agpliances, this requirement applies after the appliance has been installed according to the
ingtructions provided with the appliance.

Indications for switches and controls shall be placed<«n or near these components. They shgll
ngt be placed on parts which can be positioned or fepositioned in such a way that the markipg
is Imisleading.

THe symbol IEC 60417-5018 (2011-07) shall ‘be placed next to the symbol IEC 60417-51y2
(2P03-02) or the symbol IEC 60417-5180:(2003-02) as appropriate.

THe type reference of the detachable power supply part shall be placed next to symbhol
IEIC 60417-6181 (2016-01).

THe marking of the outlet load shall be on the appliance close to the appliance outlet or sockét-
oytlet.

THe markings shallalso be provided with the instructions. In addition, the marking relevant|to
ngme, trademark aor identification mark, of the manufacturer or responsible vendor and the
m¢del or type.reference can also be retrieved from a label, such as a matrix barcode, visihle
onl the appliance after installation.

Caompliahce is checked by inspection.

7.176tfcomptiance with this standarddepends upon the operation of a reptaceabte thrermal
link or fuse link, the reference number or other means for identifying the link shall be marked
at such a place that it is clearly visible when the appliance has been dismantled to the extent
necessary for replacing the link.

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

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

Compliance is checked by inspection.
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7.101 Drives having a manual release shall be supplied with a label describing how to use
the release unless the information is already marked on the drive.

Compliance is checked by inspection.

8 Protection against access to live parts

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

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

8.1.1 The requirement of 8.1 applies for all positions of the appliance when itys-operated ps
inlnormal use.

Tgst probe B, test probe 18 and test probe 19 of IEC 61032 are applied with a force not
exceeding 1 N, the appliance being in every possible position. Through/epenings, the test probe
is|applied to any depth that the probe will permit and is rotated on-angled before, during ahd
after insertion to any position. If the opening does not allow the entry of the probe, the force pn
the probe in the straight position is increased to 20 N when probe B is used or 10 N when test
prpbe 18 or test probe 19 are used. If the test probe then entérs-the opening, the test is repeated
with the probe in the angled position.

Ddring the tests with test probe B, all detachable parts are removed except lamps. Howeveér,
ddring insertion or removal of lamps, protection against contact with live parts of the lamp cap
shall be ensured.

Ddring the tests with test probe 18 and test\probe 19 of IEC 61032, the appliance shall be fullly
assembled as in normal use without any, parts removed.

Tgst probe 19 of IEC 61032 is not.applied to parts of drives that are located at a height of mqgre
than 850 mm above the floor or‘ether access level in normal use.

Tgst probe 18 of IEC 61032 is not applied to parts of drives that according to the instructions
are required to be mounted at a height of more than 1,8 m above the floor or other access levgl.

Tgst probe 18 and test probe 19 of IEC 61032 are not applied to appliances for commercial use
unless they arevintended 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, enamgl,
orflinary \paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
withdest probe B, test probe 18 or test probe 19, as applicable.

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

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

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

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

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

It shall not be possible to touch these live parts.

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

Far appliances provided with a supply cord and without a switching device in their/supply
cifcuit, a single switching action may be obtained by the withdrawal of the plug from-a sockgt-
outlet.

Compliance is checked by inspection and by manual test.

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

— | the part is supplied at safety extra-low voltage, provided that
o for AC, the peak value of the voltage does not exceed.42,4 V;
e for DC, the voltage does not exceed 42,4 V;

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

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

— | for voltages having a peak valuecover 42,4 V up to and including 450 V, the capacitange
shall not exceed 0,1 uF;

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

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

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

Valtages angd-currents are measured between the relevant parts and each pole of the supply
saurce. Discharges are measured immediately after the interruption of the supply. The quantjty
of|electricity and energy in the discharge is measured using a resistor having a nominal ngn-
inductive resistance of 2 000 Q.

~

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

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

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

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

Basic insulation and parts separated from live parts by basic insulation may be touched
during adjustment, if a tool is needed to gain access to the adjustment means.

Compliance is checked by inspection and by applying the test probes specified in 8.%.1|in
adcordance with the conditions specified in 8.1.1.

8.3 For a battery-operated appliance where the battery circuit has a functional earth
cgnnection or a supply connection, it shall only be possible to touch parts within a battery
cgmpartment where:

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

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

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

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

9| Starting of motor-operated appliances

THis clause of Part 1 is not applicable.

10 Power input and current

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

Table 1 — Power input deviation

Type of appliance Rated power input Deviation
w
All appliances <25 +20 %
Heating appliances and >25 and <200 +10 %
combined-apptiances 200 75 % or 20 W
(whichever is the
greater)
-10 %
Motor-operated >25 and <300 +20 %
appliances
>300 +15 % or 60 W
(whichever is the
greater)

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

In

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

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;
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the appliance being operated under normal operation.

the power input varies throughout the operating cycle and its maximum value exceeds'twi

arithmetic mean value occurring during a representative period, then the power input is t
bximum value of the power input that is exceeded for more than 10 % of the representati
riod if this value is greater than the arithmetic mean value. Otherwise the powér jinput is tak
the arithmetic mean value.

bdification:

tead of determining the mean value, the maximum value of power input is determined, t
fect of inrush currents being ignored.

TE Guidance on the measurement of power input concerning a, représentative period is given in informat
hex S.

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

pliance 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

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

.2 If an appliance)is marked with rated current, the current at normal operating temperaty

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

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

(whichever is the
greater)



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 49 -

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

In

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

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

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

fthe current varies throughout the operating cycle and its maximum value exceeds twice
thmetic mean value occurring during a representative period, then the currentfs the maximt
lue of the current that is exceeded for more than 10 % of the representative period if t
lue is greater than the arithmetic mean value. Otherwise the current is taken’as the arithme
pan value.

TE Guidance on the measurement of current concerning a representative periodis given in informative Annex

e test is carried out at both the upper and lower limits of the‘ranges for appliances mark
th one or more rated voltage ranges, unless the marking.'ef the rated current is related
b arithmetic mean value of the relevant voltage range, in“\which case the test is carried out
oltage equal to the arithmetic mean value of that range:

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

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

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

Heating
.1 Appliances ands¢heir surroundings shall not attain excessive temperatures in normal ug

mpliance is checked by determining the temperature rise of the various parts under t
nditions specified in 11.2 to 11.7.

.2 Hand-held appliances are held in their normal position of use.
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pliances with pins for insertion into socket-outlets are plugged into an appropriate wa

mounted socKet-outlet.

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

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

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

walls as possible;

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

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

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

to occur, taking into account in the instructions.
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Other motor-operated appliances are positioned as follows:

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

Dull black-painted plywood approximately 20 mm thick is used for the test corner, the supports
and for the installation of built-in appliances.

F

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

r cord storage devices, other than automatic cord reels, which are intended to accommod3gte
e supply cord partially while the appliance is in operation, 50 cm of the cord isstinwound. The
mperature rise of the stored part of the cord is determined at the most unfawQurable place.

.3 Temperature rises, other than those of windings, are detefniined by means |of
brmocouples having a diameter not exceeding 0,3 mm positioned sé-that they have minimgym
fect on the temperature of the part under test.

ermocouples used for determining the temperature rise of the surface of walls, ceiling ahd
or of the test corner are attached to the back of small blackened disks of copper or brags,
mm in diameter and 1 mm thick. The front of the disk s flush with the surface of the boar

=

far as is possible, the appliance is positioned s@ that the thermocouples detect the highast
mperatures.

t is necessary to dismantle the appliance to position thermocouples, verify that the appliante
s been correctly reassembled. In case. 6f doubt, remeasure the power input or input currgnt
appropriate.

e temperature rise of electricalinsulation, other than that of windings, is determined on the
rface of the insulation at places where failure could cause:
a short circuit;
contact between live parts and accessible metal parts;
bridging of insulation;
a reductionof-elearances or creepage distances below the values specified in Clause 39.

TE 1 Thel\point of separation of the cores of a multicore cord and the point where insulated wires enfter
hpholders\are examples of places where thermocouples are positioned.

niperature rises of windings are determined by the resistance method unless the windings

ar
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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=R2T’1R1 (k +ty) = (ty — ty)

where

At

is the temperature rise of the winding;

R, is the resistance at the beginning of the test;
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R, is the resistance at the end of the test;
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is equal to

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

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

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

_js room temperature at the beginning of the test;

is room temperature at the end of the test.

TE 2 The resistance of windings at the end of the test can be determined by taking resistance measuremepts
soon as possible after switching off and then at short intervals so that a curve of resistance against'time can|be
tted for ascertaining the resistance at the instant of switching off.

here the external accessible surfaces are suitably flat and access permits, then the test
bbe of Figure 103 is used to measure the temperature rises of external accessible surfaces
ecified in Table 101. The probe is applied with a force of 4 N + 1 N toithe surface in such a
by that the best possible contact between the probe and thensurface is ensured. The
pasurement is performed after a contact period of 30 s.

e probe may be held in place using a laboratory stand clamp_or similar device. Any measuring
btrument giving the same results as the probe may be uséed.

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

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

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

.7 Drives for continuous“operation are operated for consecutive cycles until steagy
nditions are established:

ives not for continuQus operation are operated as follows:

drives for gates for one household and horizontally moving garage doors for one househqgld
are operated*without rest periods for three cycles or the rated operating time or the rated
number.of operating cycles, whichever is longer;

drives.for windows are operated without rest periods for the rated number of operating
cycles or the rated operating time in minutes;

ime
or the rated number of operating cycles but for not less than five cycles of operation,
whichever is longer.

drives rated in cycles per hour are operated for 20 % more than the rated number of cycles
per hour and with the relevant rest period(s) declared by the manufacturer.

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

For appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes:
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the battery that has been fully discharged is charged for 1 h, while the appliance is
operated as specified performing its intended function, if allowed by the construction of the

appliance;

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

intended function.

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

If the temperature rise of the motor winding exceeds the value specified in Table 3 or if therel|is
ddubt with regard to the temperature classification of the insulation of the motor, the tests|of
ndrmative Annex C are carried out.
Protective devices shall not operate and sealing compound shall not flowcout. However,
cdmponents in protective electronic circuits are allowed to operate provided, they are tested
fofr the number of cycles of operation specified in 24.1.4.
Table 3 — Maximum normal temperature risés
Part Temperature risgp
K
Windings 2, if the winding insulation according to IEC 60085 is:
—|class 105 (A) 75 (6%)
—|class 120 (E) 90 (80)
—|class 130 (B) 95 (8%)
—|class 155 (F) 115
—|class 180 (H) 140
—|class 200 (N) 160
—|class 220 (R) 180
—|class 250 210
Hins of appliance inlets:
—|for very hot conditions 130
—|for hot conditions 95
—|for cold conditions 45
Hins of appliances forinSertion into socket-outlets, pins of plug connectors inserted into 45
appliance outlets aceessible to the user and plugs inserted into socket-outlets accessible
tg the user
Terminals, inctuding earthing terminals and functional earthing terminals, for external 60
cpnductors,of'stationary appliances, unless they are provided with a supply cord
Ambient“of'switches, thermostats and temperature limiters: b
—|witholt T-marking 30
— with T-marking T-25
Rubber, polychloroprene or polyvinyl chloride insulation of internal and external wiring,
including supply cords:
— without temperature rating or with a temperature rating not exceeding 75 °C 50
— with temperature rating (T)1 where T exceeds 75 °C T-25
Cord sheaths used as supplementary insulation 35
Sliding contacts of cord reels 65
50 ¢

Points where the insulation of wires can come into contact with parts of a terminal block or
compartment for fixed wiring, for a stationary appliance not provided with a supply cord.

Rubber, other than synthetic, used for gaskets or other parts, the deterioration of which
could affect safety:
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Part Temperature rise
K
— when used as supplementary insulation or as reinforced insulation 40
— in other cases 50
Lampholders with T-marking 9
— B15 and B22 marked T1 140
— B15 and B22 marked T2 185
—|other lampholders T-25
Lempholders without T-marking 9
-|E14 and B15 170
—-|B22, E26 and E27 140
—|other lampholders and starter holders for fluorescent lamps 55

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

impregnated or varnished textile, paper or press-board 70

laminates bonded with:

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

moulding of:

1 phenol-formaldehyde with cellulose fillers 85 (17%)
1 phenol-formaldehyde with mineral fillers 100 (200)
1 melamine-formaldehyde 75 (150)
d urea-formaldehyde 65 (150)
—|polyester with glass reinforcement 110
—|silicone rubber 145
—|polytetrafluoroethylene 265
—|pure mica and tightly sintered céramic material when such materials are used as 400

(7]

upplementary insulation orrreinforced insulation

thermoplastic material f -

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

4 other appliances 65

Quter surface of capacitors: "

—|with’ marking of maximum operating temperature (T): T-25

— without marking of maximum operating temperature:

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

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

— of bare metal 48
— of coated metal” 59
— of glass and ceramic 65

— of plastic having a thickness exceeding 0,4 mm' 74
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Part Temperature rise

K

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

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

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

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

—

emperatures in excess of their thermal capabilities as determined bjnageing tests.

=

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

o

=

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

a8l To allow for the fact that the average temperature of windings of universal motors, relays, solenoids and simil
components is usually above the temperature at the points on the windings where thermocouples are place
the figures without parentheses apply when the resistance method is used and those within parentheses app
when thermocouples are used. For windings of vibrator coils and AC motors, the figures without parenthesg
apply in both cases.

=

B < -

The temperature rise limit of windings in transformers and inductors mounted on printed circuit boards is equl
to the thermal class of the winding insulation reduced by 25 K provided the largest dimension of the windirlg
does not exceed 5 mm in cross section or length.

For motors constructethso'that the circulation of air between the inside and the outside of the case is prevented
but which are not pecessarily sufficiently enclosed to be considered airtight, the temperature rise limits may
be increased by, 5'K.

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

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

© Q O

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

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

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

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

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

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

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

k The temperature rise limits of controls actuated by cantact ar 'nrnyimih/ aof a fingar with no maovement of the
contact surface also includes all surfaces within 5 mm of such controls, regardless of their shape.

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

Q

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

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

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

Surface Temperature risé of external accessible surfaces ?
K
Surfaces of\appliances not Surfaces of appliances
more than 850 mm above between 850 mm and 2,3 m
the floar or other access above the floor or other
level after installation access level after
installation

Bare metal 38 42
Cpated metal © 42 49
Glass and ceramic 51 56
lastic and plastic coating > 0,4 mm & 58 62

P
NPTE The temperature rise limits ©f ‘handles, knobs, grips, keyboards, keypads and similar parts are specified [in
Table 3.

a4 | Temperature rises aretnot measured on surfaces of appliances which, according to the instructions, shall he
fixed to a wall or eeiling and where these surfaces are inaccessible to a 76 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 pr
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 ar:

ceramic material apply

12 Charging of metal-ion batteries

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

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

If the manufacturer’s specified:

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

— maximum ambient temperature for charging the battery is greater than 40 °C, the test is

repeated at the specified maximum ambient temperature +g °C

Fqr all individual cells, the voltage, the temperature and the charging current are monjtored

In|the case of parallel configurations, analysis may be used to avoid measuring the individgal
branch currents. The result shall not exceed the specified operating region forcharging (elg.
limits of voltage and current dependent on the temperature).

NQTE 1 The following are example results of such analysis:

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

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

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

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

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

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

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

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

|7

cell = Tmeas
for charging;
= | Teenn = Tmeas — (Famb(test) = Tamb(min)), for the minimum recommended ambient temperature

for charging.

S

+ (Tamb(max)— Tambtest): for the maximum recommended ambient temperatyre

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

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

manufacturer;
Tamb(test) is the ambient temperature of the test room during the test.
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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 fo 80 % of ifs rated capacity. The imbalance at this decreased capacijty
is|then used.

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

13 Leakage current and electric strength at operating temperature

13.1 At operating temperature, the leakage current of the appliance shall not be excessiye
an(d its electric strength shall be adequate.

Compliance is checked by the tests of 13.2 and 13.3.

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

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

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

Three-phase appliances, which_according to the instructions for installation are also suitable
for single-phase supply, are tested as single-phase appliances with the three circuits connectpd
in|parallel.

Protective impedance_and radio interference filters are disconnected before carrying out the
tests.

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

TF

L L s ol to ot L £ bl L ol
CICanayT vurrCrit 1o TriicasurcU vCivwTTIr arry PUICUritrie suppry darrd.

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

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

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

For single-phase appliances, the measuring circuit is shown in the following figures:
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— ifthey are class Il appliances or parts of class Il construction, Figure 1;
— ifthey 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:

— ifthey are class Il appliances or parts of class Il construction, Figure 3;

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
twio 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 theyneutral is not
cdnnected to the appliance.

Affer the appliance has been operated for a duration as specified in 11¢7; the leakage currgnt
shall not exceed the following values:

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

— | for class 0 and class Il appliances 0;7"mA peak

— | for class 0l appliances 0,5 mA

— | for portable class | appliances 0,75 mA

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

)
Q

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

-~

Fgqr combined appliances, the total leakage current may be within the limits specified for
haating appliances or motor-operated appliances, whichever is the greater, but the two limjts
arg not added.

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

If the appliance.ineorporates a thermal control which operates during the test of Clause 11, the
le@dkage currentsis measured immediately before the control opens the circuit.

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

W PAIANG In ordorto avaoid an aloctric chaoclc haZzard thao annliancn chall ha cpinnlind ftheary h
\RAING—norderto-avoid-an-olostric-shock-hazard—tho-applianco-shal-be-su bpliod-throuy

an isolating transformer or it shall be insulated from earth.

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

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

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


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 59 -

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

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

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

Table 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
B4gsic insulation 500 1000 1000 1,2U + 700
Sypplementary insulation 1250 1750 1,2U + 1 450
Re¢inforced insulation 2 500 3000 2,4U+ 2400

a8l For multi-phase appliances, the line to neutral or line to earth voltageyis used for rated voltage. The te
voltage for 480 V multi-phase appliances is that specified for a rated voltage in the range > 150 V and
250 V. The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V,
where U is taken as the rated voltage.

NS

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

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

Table 103 —Characteristics of high-voltage sources

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

MNOTE
LA A =

energies of 800 VA and 400 VA respectively at the upper end of the voltage ranges.

Tlo 4 1 Lobaral o lo H ftlo T H b ol }
e currentS—arc—Carcuratet— ot e~ 0asStS— o1 tne—STrort— cheurt——ana—rereast

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

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

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

Table 104 — Impulse test voltage

Rated impulse voltage Impulse test voltage?
14 14
330 357
500 540
800 930
1500 1750
2 500 2920
4 000 4920
6 000 7 380
8 000 9 840
10 000 12300
a8 The impulse test voltages have been calculated using correction factors for
testing at locations situated at sea level. It is considered that they are appropriate
for any location between sea level and 500 m. |f\tests are carried out at other
locations, other correction factors shall ~be wused as noted in
Subclause 6.1.2.2.1.3 of IEC 60664-1:2007:

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

18 Moisture resistance

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

adgcordance with the classification of the appliance.

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

The appliance shall then withstand the electric strength test of 16.3 and, after carefully wipihg
the externalyenclosure to remove any surplus water, an inspection shall show that there is ho
trgce of-water on insulation which could result in a reduction of clearances or creepage
distances below the values specified in Clause 29. For appliances and parts of appliances with
piFs for insertion into socket-outlets an inspection shall show that no water has entered the
enclosure.

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

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

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

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

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

A,( WY ar—attoé o164 & a—to r——1TWHrAtre—StpPprycoratn a6
cailed in close proximity to the appliance under test so that the minimum diameter of the caillis
3(Q cm. The coil is concentric and in a single layer positioned in such a way that the appliance
arld the supply cord are subjected to water spray. After the test of 15.1.1 is completéd, the
sypply cord shall be reeled into the appliance at free speed. The supply cord(shall not be
dried before reeling.

If the appliance is a fixed appliance mounted on the wall or ceiling, the cord-will be allowed|to
drpp to the floor from a height equal to the minimum height specified in(the instructions befdre
bding coiled.

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

Appliances normally used on the floor or table are placed @ri.a horizontal unperforated supp¢rt
hqving a diameter of twice the oscillating tube radius miaus 15 cm.

Appliances normally fixed to a wall are mounted-as/in normal use in the centre of a woodgn
bgard having dimensions which are 15cm £.5'%¢m in excess of those of the orthogonal
prpjection of the appliance on the board. Theywooden board is placed at the centre of the
odcillating tube.

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

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

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

If the instructions for wall-mounted appliances state that the appliance is to be placed close|to
the floor level and specifies a distance, a board is placed under the appliance at that distange.

T’-a dimaonsions of thao hoard ara 15 om maora than tha haorizaontal nraigetion of thao annliancg
O—-6HHEO-HSHOAS—OHt10-P0-8af-a—aF-6—To—-6H1-H1O+6—tHaH—tH-6-—HOHLo AP oo 6HO Aot PP

e 1oos

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

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

Tubular drives are installed in a tube that is open at both ends and has the largest diameter
specified in the instructions. The tube has a length twice that of the motor and is mounted on a
support as in normal use. The support is rotated at a speed of 1 r/min.

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

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

D
Q

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

D
Q

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

Deétachable parts are removed.

The liquid container of the appliance is completely filledwith the solution and a further quantjty
equal to 15 % of the capacity of the container or 0,2&I, whichever is the greater, is poured|in
steadily over a period of 1 min.

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

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

e Plurafac ® LF 22171 15,0 % parts by mass
e Cumene sulfonate (40 % solution) 11,5 % parts by mass
e Citric acid (arthydrous) 3,0 % parts by mass

e Deionized water 70,5 % parts by mass

The appliance-shall then withstand the electric strength test of 16.3 and inspection shall show
that there(is) ho trace of water on insulation that could result in a reduction of clearances |or
creepagedistances below the values specified in Clause 29.

15,3 _Apnpliances-shall-be-proofagainst-humid-conditions-that-mav-occur-in-npnormal-use
i 1 ) B4 T

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

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

11 Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience
of users of this document and does not constitute an endorsement by IEC of this product.
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Cable entries, if any, are left open. If knock-outs are provided, one of them is opened.
Detachable parts are removed and subjected, if necessary, to the humidity test with the main
part.

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

brought to a temperature of t+g °C.

If
el
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it is not possible to place the whole appliance in the humidity cabinet, parts containi
bctrical insulation may be tested separately, taking into account the conditions that t
bctrical insulation is subjected to within the appliance.

e appliance shall then withstand the tests of Clause 16 in the humidity cabinet\or in the rog
which the appliance was brought to the prescribed temperature after reassembly of tho
rts that may have been removed.

Leakage current and electric strength

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

mpliance is checked by the tests of 16.2 and 16.3.

otective impedance is disconnected from live‘\parts before carrying out the tests.

hins.

.2 An AC test voltage is applied.béetween live parts and:
accessible metal parts intended to be connected to protective earth, for class I applianc
and class 0l appliances;

metal foil having an akea not exceeding 20 cm % 10 cm which is in contact with accessiB
surfaces of insulating material and metal parts not intended to be connected to protecti
earth, for class-0:appliances, class Il appliances, class Il constructions and class
appliances.

e test voltage is:

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

ng
he

m

e tests are carried out on the appliance at.room temperature and not connected to the supply

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

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

The leakage current shall not exceed the following values:

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

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

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


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

- 64 - IEC 60335-2-103:2023 EXV © |[EC 2023

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

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

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

Fd
he
ar

Fd
R

e not added.

/IS value of current may be used.

or

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

r combined appliances, the total leakage current may be within the limits_specified for
ating appliances or motor-operated appliances, whichever is the greater, but'the two limfts

r measuring the leakage current, a low impedance ammeter capable of measuring the true

164.3 I/mmediately after the test of 16.2, the insulation is subjected to a voltage having| a

fre
vo

Ad
m

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

quency of 50 Hz or 60 Hz for 1 min in accordance with/IEC 61180. The values of the tgst

fcessible parts of insulating material are covered-with metal foil. Care is to be taken that the
btal foil is placed so that no flashover occurs atcthe’edges of the insulation.

Table 105 —Test voltages

Test voltage
v
Insulation ;
Rated voltage Working voltage (U
SELV <150 V >150 V and <250 V° >250 V
Basic insulation © 500 1250 1250 1,2 U + 950
Supplementary insulation.® - 1250 1750 1,2U + 1450
Reinforced insulation - 2 500 3000 2,4 U+ 2400
a8l For multi-phase appliances, the line to neutral or line to earth voltage is used for rated voltage. The te$t
voltage for,480 V multi-phase appliances is that specified for a rated voltage in the range > 150 V an(
< 250 V.~TFhe test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V,
where\ULis taken as the rated voltage.
bl Fdr 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, the
insulation is subjected to the test voltages specified for reinforced insulation.
A test voltage is applied between accessible metal parts and the supply cord which is

wrapped with metal foil at the point where the supply cord is located in an inlet bushing and
where, for appliances having a type X attachment, the supply cord is located in a cord guard

or

a cord anchorage with their clamping screws, if any, being tightened to two-thirds of the

torque specified in Table 14. The test voltage is 1 250 V for class 0 appliances and class |
appliances and 1 750 V for class Il appliances.

During the test care shall be taken to avoid overstressing
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— 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.

NQTE 31T practicable, msulating inings can De ested separately.

N¢ breakdown shall occur during the test.

Glow discharges without a drop in voltage are neglected.

17 Overload protection of transformers and associated circuits

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

NQTE Examples are the short-circuiting of bare or inadequately insulated conductors of accessible circujts
opgrating at safety extra-low voltage.

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

~

The temperature rise of the insulation of thé conductors of safety extra-low voltage circujts

shall not exceed the relevant value specified in Table 3 by more than 15 K.

The temperature of windings shall not exceed the values specified in Table 8. However, these
limits do not apply to fail-safe transformers complying with Subclause 15.5 of IEC 61558-1:20(1 7.

18 Endurance

THis clause of Part/\is not applicable.

19 Abnormal‘operation

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

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

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

Appliances incorporating motors are subjected to the tests of 19.7 to 19.10, as applicable.
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Appliances incorporating electronic circuits are subjected to the tests of 19.11 and 19.12, as
applicable.

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

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

Appliances having a mains connection and batteries that are replaceable are subjected to the
test of 19.16.
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weak part becomes permanently open-circuited, the relevant test is repeated on a seco
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pliances incorporating batteries that are rechargeable and use metal-ion chemistries-4
bjected to the test of 19.17.

less otherwise specified, the tests are continued until a non-self-resetting thermal cut-o
erates or until steady conditions are established. If a heating element or.anlintentiona

mple. That same part on the second sample shall also become permanently open-circuit
the second test, unless a non-self-resetting thermal cut-out operates-or steady conditio
b established.

TE Fuses, thermal cut-outs, overcurrent protection devices, or similar devices incorporated in the applian
h be used to provide the necessary protection. The protective device/in the fixed wiring does not provide
Cessary protection.

less otherwise specified, only one abnormal conditiomis simulated at any one time.

more than one of the tests are applicable to the )same appliance, these tests are carried d
nsecutively after the appliance has cooled down to room temperature.

r combined appliances, the tests are“carried out with motors and heating elemer
erating simultaneously under normal operation, the appropriate tests being applied one
ime to each motor and heating element.

hen it is stated that a control is-short-circuited, it may be rendered inoperative instead. If t
ntrol performs more than ohe-function, only that aspect of the control under consideration
hdered inoperative. Otherfunctions of the control may continue to operate normally.

.13.
mpliance jis also checked by the test of 19.101.

.2 Appliances with heating elements are tested under the conditions specified in Clause
t with’ restricted heat dissipation. The supply voltage, determined prior to the test, is tH

re

less otherwise specified, compliance with the tests of this clause is checked as describedl|i

ut
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hluiréd to provide a power input of 0,85 times rated power input under normal operati

when the power input has stabilized. This voltage is maintained throughout the test.

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

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

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

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

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

A ot | £t 4 =i =Y $hai £ 4 ool it 4 £ £ 0O 4.4 o flhof | 4
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electronic circuit is not considered to be a protective electronic circuit if the appliance
camplies 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
enld 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 193:4,0r
— | used in a system with polarized plugs intended for connection' to polarized socket outlets.

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

NQTE 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 steagdy
canditions 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
oderated until steady conditions are ré~established. The voltage is then increased in similar
steps until 1,5 times working voltagé’is reached, or until the PTC heating element rupturgs,
whichever occurs first.

19.7 The appliance is operated under stalled conditions by:
— | locking the rotor of appliances for which the locked rotor torque is smaller than the full lopd
torque;

— | locking moving parts of other appliances.

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

Appliances incorporating motors and having capacitors in the circuit of an auxiliary winding, dre
oferated with the rotor locked, the capacitors being open-circuited one at a time. The test|is
repeated with the capacitors short-circuited one at a time unless they are of class S2 or S3lof

IEC 60252-1:2010 including IEC 60252-1:2010/AMD1:2013.

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

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

Other appliances are supplied at rated voltage for a period:
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of 30 s for

e hand-held appliances;

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

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

until steady conditions are established, for other appliances.

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

DLIIring the test, the temperature of the windings shall not exceed the relevant value specifi

in

Table 8.

Table 106 — Maximum winding temperature

Temperature

°C

Type of appliance
Class | Class | Class | Class | Classs|” Class | Class | Clas

105 120 130 155 780 | 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
cgnditions are established
—| ifimpedance protected 150 165 175 190 210 230 250 280
—| if protected by a protective device
* during the first hour, maximum 200 215 225 240 260 280 300 330
value
» after the first hour, maximum value 175 190 200 215 235 255 275 305
« after the first hour, arithmetic 150 165 175 190 210 230 250 280
average
19.8 One phase of appliances incorporating multi-phase motors is disconnected. The

ag
pe

pliance is then operatéd under normal operation and supplied at rated voltage for t
riod specified in 19.7.

19.9 A runningroverload test is carried out on appliances incorporating motors that 3

in

M

ap
th

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

btor-operated appliances and combined appliances for which Subclause 30.2.3
plicable*and that use overload protective devices relying on electronic circuits to prote
p motor windings, other than those that sense winding temperatures directly, are a

he

is
ct

Sy

bjected to the running overload test.

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

During the test, the winding temperature shall not exceed:

140 °C, for class 105 (A) winding insulation;
155 °C, for class 120 (E) winding insulation;
165 °C, for class 130 (B) winding insulation;
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— 180 °C, for class 155 (F) winding insulation;
— 200 °C, for class 180 (H) winding insulation;
— 220 °C, for class 200 (N) winding insulation;
— 240 °C, for class 220 (R) winding insulation;

— 270 °C, for class 250 winding insulation.

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

190
supplied at 1,3 times rated voltage for 1 min.

nd

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

19.11 Electronic circuits are checked by evaluation of the fault conditions specjfied in 19.11.2
for all circuits or parts of circuits, unless they comply with the conditions spégcified in 19.11.1.

NQTE 1 In general, examination of the appliance and its circuit diagram will reveal the-fdult conditions which hgve
to pe simulated, so that testing can be limited to those cases that can be expected.to’ give the most unfavouraple
reqults.

Appliances incorporating an electronic circuit that relies upon a’programmable component|to
fuhction correctly are subjected to the test of 19.11.4.8, unless restarting at any point in the
oderating cycle after interruption of operation due to a supply voltage dip will not result in a
hdzard. The test is carried out after removal of all batteries and other components intended|to
maintain the programmable component supply voltage during mains supply voltage dips,
interruptions and variations.

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

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

If the safety of the applianee-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.

Ddring and after each test, the temperature of windings shall not exceed the values specifi
in| Table 8. However, these limits do not apply to fail-safe transformers complying w
Sybclause 15:5.0f IEC 61558-1:2017. The appliance shall comply with the conditions specifi
in] 19.13. Any-current flowing through protective impedance shall not exceed the limjts
specified\in.8.1.4.

~~ D
Q I Q

D

NQTEA, Unless it is necessary to replace components after any of the tests, the electric strength test required|by

19l13wneed only be carried out after the final test on the electronic circuit

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

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

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

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

— the electronic circuit is a low-power circuit as described below;
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— protection against electric shock, fire hazard, mechanical hazard or dangerous
malfunction of other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

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

The appliance is supplied at rated voltage and a variable resistor, adjusted to its maximum
resistance, is connected between the point to be investigated and the opposite pole of the
supply source. The resistance is then decreased until the power consumed by the resistor
reaches a maximum. Points closest to the supply source at which the maximum power delivered
to[this resistor does nol exceed 15 W at the end of 5 s are called low-power points. The part|of
the circuit farther from the supply source than a low-power point is considered to be_a“fow-
pdwer circuit.

The measurements shall be made from only one pole of the supply source, preférably the ope
that gives the fewest low-power points. The power consumed by the variable. resistor shall be
measured by a wattmeter.

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

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

a)| short circuit of functional insulation if clearancesor 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 includihg
IEC 60384-14:2013/AMD1:2016;

d)| short circuit of any two terminals ofsan’ electronic component, other than an integratpd
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 ahd-integrated circuits except components such as thyristors ahd
triacs. All possible output-signals are considered for faults occurring within the componept.
If it can be shown that-aparticular output signal is unlikely to occur, then the relevant faplt
is not considered;

~

g)| failure of an electronic power switching device in a partial turn-on mode with loss of ggte

(base) control:

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

NQTE/2 Examples of electronic power switching devices are field effect transistors (FET’s and MOSFET’s) gnd
bipalartransistors (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
comply with IEC 60738-1.

In addition, each low-power circuit is short-circuited by connecting the low-power point to the
pole of the supply source from which the measurements were made.
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Any cord provided between a battery-operated appliance that consumes more than 15 W and
the detachable power supply part shall be short-circuited at the point along its length likely
to produce the most adverse effects.

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

When any of the fault conditions are simulated, the duration of the test is:

— as _specified in _11.7 but only for one operating cycle and only if the fault cannot be
recognized by the user, for example, a change in temperature;

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

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

Inleach case, the test is ended if a non-self-resetting interruption of the supply occurs within
the appliance.

If the drive can be operated when any of the fault conditions are sifmylated, the applicable tests
of|BB.20.4, BB.20.7, CC.20.5, DD.20.4 and DD.20.7 are carriedout, the drive, however, being
supplied at rated voltage.

Either the drive continues to fulfil the requirements, or, after a maximum of one cycle |of
oderation, it shall stop with the driven part in a safe position, or the drive shall change tq a
bipsed-off switch mode of operation.

19.11.3 If the appliance incorporates a protective electronic circuit that operates to ensure
cdmpliance with Clause 19, the appliance isstested as follows:

A [fault as indicated in a) to g) of 19.1%.2 shall be incorporated in the protective electronic
cifcuit either before the appliance is\started or at any point in time after the appliance is started
sd that the most unfavourable conditions of the test are applied.

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

Far appliances forcantinuous operation the appliance is operated until steady conditions dre
repched. 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
isrepeated.

Compliance is checked as specified in 19.13.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,
or a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 to
19.11.4.7. The tests are carried out with the appliance supplied at rated voltage, the device
being set in the off position or in the stand-by mode.

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

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

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

19.11.4.1 The appliance is subjected to electrostatic discharges in accordance with
|IEC61000-4-2,test fevel 4 beimg applicabte—Termr aistharges traving a positive potarity amd ten
discharges having a negative polarity are applied at each preselected point.

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

The frequency ranges tested shall be:

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

The dwell time for each frequency is to be sufficient to observe-a possible malfunction of the
prptective electronic circuit.

19.11.4.3 The appliance is subjected to fast transient bursts in accordance with IEC 61000-4-4.
Tgst level 3 with a repetition rate of 5 kHz is applieable for signal and control lines. Test leyel
4 with a repetition rate of 5 kHz is applicable for the power supply lines. The bursts are applied
for 2 min with a positive polarity and for 2 min with a negative polarity.

19.11.4.4 The power supply terminals of\the appliance are subjected to voltage surges|in
agcordance with IEC 61000-4-5, five positive impulses and five negative impulses being applipd
at|the selected points. An open cirgujt test voltage of 2 kV is applicable for the line-to-line
caupling mode, a generator having-a source impedance of 2 Q being used. An open circuit test
valtage of 4 kV is applicable for'the line-to-earth coupling mode, a generator having a source
impedance of 12 Q being used;

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

NQTE |If a feedback.system depends on inputs related to a disconnected heating element, an artificial network dan
be|needed.

Far appliances*having surge arresters incorporating spark gaps, the test is repeated at a leyel
that is 95 %)of the flashover voltage.

19.19.4.5 The appliance is subjected to injected currents in accordance with IEC 61000-416,

t Rt ool 2 baijno onn linahla D irin thao toct Al feaniianmaning haotfia a0 456 AMLl= o ON ANLI— A
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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
crossing of the supply voltage.

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

19.11.4.7 The appliance is subjected to mains signals in accordance with
IEC 61000-4-13:2002 including IEC 61000-4-13:2002/AMD1:2009 and
IEC 61000-4-13:2002/AMD2:2015, Table 11 with test level class 2 using the frequency steps
according to Table 10.

19.11.4.8 The drive is supplied at rated voltage and operated under normal operation. After
afproximately 60 s, the power supply voltage is reduced to a level such that the drive ceases
tolrespond to user inputs or parts controlled by the programmable component cease to operate,
whichever occurs first. This value of supply voltage is recorded. The drive is supplied at rated
vqgltage and operated under normal operation. The voltage is then reduced teya) value |of
afdproximately 10 % less than the recorded voltage. It is held at this value for.approximately
64 s and then increased to rated voltage. The rate of decrease and increase/of the power
supply voltage is to be approximately 10 V/s.

The drive shall either continue to move in the same direction of movement’in its operating cygle
at|which the voltage decrease occurred or a manual operation shall‘be required to restart 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 Qut
with the miniature fuse-link replaced by an ammeter. If the current measured:

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

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

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

e forthe relevant period or for 36’min, whichever is the shorter, for quick acting fuse-links;

o for the relevant period orfor 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 whgn
dgtermining the current.

NQTE 1 The verification,whether the fuse-link acts as a protective device is based on the fusing characteristjcs
specified in [IEC 60127, which also gives the information necessary to calculate the maximum resistance of the fuge-
link.

NQTE 2 Othérfuses are considered to be intentionally weak parts in accordance with 19.1.

19.13 (During the tests, the appliance shall not emit flames, molten metal, or poisonous |or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values ShOI{VI”I
in Tabfe 9.

After the tests, and when the appliance has cooled to approximately room temperature,
compliance with Clause 8 shall not be impaired and the appliance shall comply with 20.2 if it
can still be operated.
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Table 107 — Maximum abnormal temperature rise

Part Temperature rise
K

Wooden supports, walls, ceiling and floor of the test corner and wooden 150
cabinets @
Insulation of the supply cord @ without T marking, or with T marking up to 150
75 °C
Insulation of the supply cord @ with T marking above 75 °C T+75
Slupplementary insulation and reinforced insulation other than thermoplastic 1,5 times the relevant valug
materials © specified in Table.3

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

b There is no specific limit for supplementary insulation and reinforced insulation of thermoplastic materid
However, the temperature rise has to be determined so that the test of 30.1 can be carried 60Ut

When the insulation, other than that of class Ill appliances or class llI‘'constructions that
ndt contain live parts, has cooled down to approximately room tempgerature, it shall withsta
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.

Far appliances which are immersed in or filled with .¢onducting liquid in normal use, t
adpliance is immersed in or filled with water for 24 h<before the electric strength test is carri
ouyt.

Affer the operation or interruption of a controli.clearances and creepage distances across t
functional insulation shall withstand theyelectric strength test of 16.3, the test voltag
hdwever, being twice the working voltage.

The appliance shall not undergo a‘\dangerous malfunction, and there shall be no failure
priotective electronic circuits jfithe appliance is still operable.

Ddring and after the tests,~the no-load output voltage of an accessible safety extra-Iq
vqgltage outlet or connector or Universal Serial Bus (USB) outlet shall not have increased
mere than 3 V or 10 %.0of its no-load output voltage in normal use, whichever is higher, with
maximum of 42,4 \\-forDC 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, shdll:

— | not become operational; or

0f19.11.4.
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if they become operational, not result in a dangerous malfunction during or after the tegts

NOTE Unintended operation that could impair safety can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one
the interlocks may be released provided that both of the following conditions are fulfilled:

— the lid or door does not move automatically to an open position when the interlock
released;

— the appliance will not restart after the cycle in which the interlock was released.

of

is


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 75—

If the drive can be operated when any of the fault conditions are simulated, the applicable tests
of BB.20.4, BB.20.7, CC.20.5, DD.20.4 and DD.20.7 are carried out, the drive, however, being
supplied at rated voltage.

Either the drive continues to fulfil the requirements, or, after a maximum of one cycle of
operation, it shall stop with the driven part in a safe position or the drive shall change to a
biased-off switch mode of operation.

19.14 Appliances are operated under the conditions of Clause 11. Any contactor or relay
contact that operates under the conditions of Clause 11 is short-circuited

If & relay or contactor with more than one contact is used, all contacts are short-circuitedat the
same time.

Any relay or contactor which operates only in order to ensure that the applianceis energized
for normal use and that does not otherwise operate in normal use is not short-circuited.

If more than one relay or contactor operates in Clause 11, each such relay,or contactor is shoyrt-
cifcuited in turn.

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

19.15 For appliances incorporating a mains voltage sefector switch, this switch is set to the
lowest rated voltage position and the highest value of rated voltage is applied.

19.16 Appliances having mains connection and.batteries that are replaceable by the user dre
supplied at rated voltage and operated under normal operation but with the batterips
removed or in any position allowed by the censtruction.

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

19.17 Battery-operated appliances incorporating a battery that uses metal-ion chemistry, the
charging system and battery,are checked by the following tests.

The battery system is operated as specified in the appliance manufacturer’s instructions under
the abnormal conditions listed below in a) to d). Each test is conducted until the test sample
refurns to room temperature, for at least 7 h or until twice the normal charge period hgs
elapsed, whichever-s longer.

a)| the state-Of-the battery is as follows:

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

oT—oaré O y O goreatio € b é v tHTYy—G

b) Ifthe test of Clause 12 is conducted with an imbalance of less 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.

c) For a battery with a series configuration, all cells are at approximately 50 % of being fully
charged, except for one which is shorted. The battery is then fully charged.

d) With a battery that is fully charged connected to the charging system, a short circuit is
introduced to the charging system across a component or between adjacent printed 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.

Tq determine if recharging is permanently disabled, the battery shall be discharged
agproximately 50 % of being fully charged, by using the battery-operated appliance-test
(in the case of an integral battery) or by using a new sample of the battery-operat
appliance (in the case of a detachable battery and separable battery). An attempt is th
made to recharge the battery normally. There shall be no charging current after 10,min or afi
28 % of the nominal capacity has been delivered, whichever occurs first.

19.101 Drives, other than those for continuous operation, are supplied, at'rated voltage a
ofderated continuously under normal operation.

2( Stability and mechanical hazards
20.1 Not applicable.

20.2 Moving parts of appliances shall, as far as is cempatible with the use and working of t
agpliance, be positioned or enclosed to provide adequate protection against personal injury
ngrmal use. This requirement does not apply to\parts of an appliance that necessarily have
bg exposed to allow the appliance to performeits 'working function.

NQTE 1 Examples of parts of appliances necessarily exposed to perform the working function include the nee
of p sewing machine, rotating brushes of vacuumycleaner and the blade of an electrical knife.

Priotective enclosures, guards and similar parts shall be non-detachable parts and shall ha
adequate mechanical strengthxHowever, enclosures that can be opened by overriding
inferlock by applying the test probe are considered to be detachable parts.

THe unexpected closure “of self-resetting thermal cut-outs and overcurrent protecti
dgvices shall not cause a hazard.

NQTE 2 An example-of an appliance in which self-resetting thermal cut-outs and overcurrent protective devig

colild cause a hazard is an appliance having parts that are necessarily exposed so that it can perform its work
furjction.

Compliance is checked by:

— | Viispection;

to
ed
ed
on
er

in
to

es
ng

— the test of 21.1;

— applying a force not exceeding 5 N by means of a test probe that is similar to test probe B
of IEC 61032 but having a circular stop face with a diameter of 50 mm, instead of the non-

circular face; and

— applying test probe 18 of IEC 61032 with a force not exceeding 2,5 N.

Test probe 18 is not applied to appliances for commercial use unless they are intended to be

installed in an area open to the public.

For appliances provided with movable devices such as those intended for varying the tension
of belts, the test with the test probe is carried out with these devices adjusted to the most

unfavourable position within their range of adjustment. If necessary, belts are removed.
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It shall not be possible to touch dangerous moving parts with the test probes.

Test probe 18 of IEC 61032 is not applied to parts of drives that according to the installation
instructions are required to be mounted at a height of more than 1,8 m above the floor or other
access level.

The test probe that is similar to test probe B of IEC 61032 but having a circular stop face with
a diameter of 50 mm, instead of the non-circular face, is not applied to parts of drives that
according to the instructions are required to be mounted at a height of more than 2,5 m above
the floor or other access level

NQTE 101 Stairs and terraces are examples of access levels. Surfaces not normally used for standing on, such|as
window-sills, and movable equipment such as ladders, are not considered to be access levels.

Tgst probe 19 of IEC 61032 is applied to parts of the appliance placed at a height not mqgre
than 850 mm above the floor or other access level in normal use under the conditions specified
for test probe 18.

21 Mechanical strength

21.1 Appliances shall have adequate mechanical strength and:be constructed to withstapd
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
IEIC 60068-2-75, the spring hammer test.

The appliance is rigidly supported and three blows, having an impact energy of 0,5 J, gre
adplied to every point of the enclosure that is_ likely to be weak.

If hecessary, 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
14 mm or if their surface area exceeds 4 cm?2. Lamps within the appliance and their covers gre
only tested if they are likely to be-damaged in normal use.

S

When applying the releasescone to the guard of a visibly glowing heating element, the
hdgmmer head passing through the guard shall not strike the heating element.

Far appliances and parts of appliances having pins for insertion into mains socket-outlets,
campliance is checked by subjecting the part of the appliance incorporating the pins to the test,
Free fall repeated, procedure 2, of IEC 60068-2-31.

TRe number of falls is:

— | 100; if the mass of the part does not exceed 250 g;

— 9U, ITthe mass or the part exceeds 290 g.

The height of the falls is 500 mm.

After the tests, the appliance shall show no damage that could impair compliance with this
standard and compliance with 8.1, 15.1 and Clause 29 shall not be impaired. In case of doubt,
supplementary insulation and reinforced insulation are subjected to the electric strength
test of 16.3.

Damage to the finish, small dents that do not reduce clearances or creepage distances below
the values specified in Clause 29, and small chips that do not adversely affect protection against
access to live parts or moisture, are ignored.
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If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

If there is doubt as to whether a defect has occurred by the application of the preceding blows
or the previous tests, this defect is neglected and the group of three blows is applied to the
same place on a new sample which shall then withstand the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

21.2 Accessible parts of solid insulation shall have sufficient strength to prevent penetratipn
byl sharp implements.

Compliance is checked by subjecting the insulation to the following test, unlessthe’ thicknelss
of| supplementary insulation is at least 1 mm and that of reinforced insulation is at legst
2 fnm.

The insulation is raised to the temperature measured during the test of Clause 11. The surfage
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‘6f0,25 mm + 0,02 mm. The
pin is held at any angle from 80° to 85° to the horizontal and laadéed 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 dre
spaced sufficiently apart so that they are not affected*by each other, their length coveripng
agproximately 25 % of the length of the insulation. Two-similar scratches are made at 90°|to
the first pair without crossing them.

The test fingernail of Figure 7 is then applied to the scratched surface with a force |of
adproximately 10 N. No further damage, such as separation of the material, shall occur. The
insulation shall then withstand the electric(strength test of 16.3.

The hardened steel pin is then applied perpendicularly with a force of 30 N +0,5 N to an
unscratched part of the surface. Thé 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 pifis)for insertion into socket-outlets where the plug part is capable |of
rotation shall be provided with a mechanical stop to prevent rotation beyond which stress |to
elgctrical connections:and internal wiring may occur. The mechanical stop shall have adequdte
mechanical strength-and be constructed to withstand such rough handling that may be expectgd
inlnormal use.

Caompliance)is checked by inspection and by the following test.

The<part relying upon the mechanical stop shall be rotated as intended until the mechanigal
stoprprevents further rotation A tarque aof 2 Nm is then npplipd for 1 min in an attemptlto

override the mechanical stop. The part relying upon the mechanical stop shall not rotate.

The test shall be repeated in the opposite direction of rotation.

22 Construction

22.1 |If the appliance is marked with the first numeral of the IP system or any of the 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.
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22.2 For stationary appliances, means shall be provided to ensure disconnection from the
supply mains. Such means shall be one of the following:

Si
th
ap

Cq

22
th

Cq
ol
ol

TH
ve

pl
A

TH
ap
ap

W
di

E4
di

22

Cq

b supply mains in single-phase, permanently connected class 0l appliances and clas
pliances shall be connected to the line conductor.

bvided with pins for insertion into socket-outlets.

2

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.

mpliance is checked by inspection.

.3 Appliances with pins for insertion into socket-outlets shall not impose-undue strain pn

bse socket-outlets. The means for retaining the pins shall withstand the forces to which the
pins are likely to be subjected in normal use.

mpliance is checked by inserting the pins of the appliance into~a-socket-outlet. The sockegt-
tlet has a horizontal pivot at a distance of 8 mm behind the efigagement face of the socke¢t-
tlet and in the plane of the contact apertures.

e torque that has to be applied to maintain the engagement face of the socket-outlet in the

rtical plane shall not exceed 0,25 Nm. The torque tokeep the socket-outlet itself in the vertigal
bne is not included in this value.

new sample of the appliance is firmly heldso that the retention of the pins is not affectgd.

e appliance is placed in a heating cabinéet for 1 h at a temperature of 70 °C +2 °C. The

pliance is then removed from the heating cabinet and a pull force of 50 N is immediately
plied for 1 min to each pin along theirlongitudinal axes.

hen the appliance has cooled.down to room temperature, the pins shall not have begn
bplaced by more than 1 mn;

ch pin is then subjected in turn to a torque of 0,4 Nm, which is applied for 1 min in eagh
ection. The pins shall.not rotate unless rotation does not impair compliance with this standdrd.

.4 Appliances-for heating liquids and appliances causing undue vibration shall not pe

mplianee is checked by inspection.

5."Appliances intended to be connected to the supply mains by means of a plug or pins for

insertion into socket-outlets shall be constructed so that in normal use, when pins are touched,
there is no risk of electric shock from charged capacitors that result in a capacitance equal to

or

greater than 0,1 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.
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If compliance relies on the operation of an electronic circuit, the electromagnetic phenomena
tests of 19.11.4.3 and 19.11.4.4 are applied one at a time to the appliance. The test for
measuring the voltage between the pins of the plug is then repeated three times and for each
test, the voltage shall not exceed 34 V.

22.6 Appliances shall be constructed so that their electrical insulation cannot be affected by
water that could condense on cold surfaces or by liquid that could leak from containers, hoses,
couplings and similar parts of the appliance. The electrical insulation of class Il appliances
and class Il constructions shall not be affected if a hose ruptures or a seal leaks.

Compliance is checked by inspection and, in case of doubt, by the following test.

Dnops of coloured water solution are applied by a syringe to parts inside the appliance’where
leakage of a liquid could occur and affect electrical insulation. The appliance is in‘operation|or
at|rest, whichever is the more unfavourable.

After this test, inspection shall show that there is no trace of liquid on windings or insulatipn
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 havifig-steam-producing devices
shall incorporate adequate safeguards against the risk of excessive pressure.

Compliance is checked by inspection and, if necessary, by.an appropriate test.

22.8 For appliances having compartments to which@ccess can be gained without the aid o
topl and that are likely to be cleaned in normal uses the electrical connections shall be arrang
so that they are not subject to pulling during cleaning.

1%
o Q

Compliance is checked by inspection and by)manual test.

22.9 Appliances shall be constructed:;so that parts such as insulation, internal wiring, windings,
cadmmutators and slip rings are not\exposed to oil, grease or similar substances, unless the
supbstance 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
byl the operationn.of an automatic switching device incorporated within the appliance. This
refluirement 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.

NQTE,1 Voltage-maintained controls are intended to automatically reset if they become de-energized.

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.
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22.11 Non-detachable parts that protect against access to live parts, moisture or contact with
moving parts shall be fixed in a reliable manner and withstand the mechanical stress occurring
during normal use. Snap-in devices used for fixing such parts shall have an obvious locked
position. The fixing properties of snap-in devices used in parts that are likely to be removed
during installation or servicing shall be reliable.

Compliance is checked by the following tests.

Parts that are likely to be removed during installation or servicing are disassembled and
assembled 10 times before the test is carried out

NQTE Servicing includes replacement of the supply cord, except in appliances with a Type Z attachment.

The test is carried out at room temperature. However, if compliance may be affected by the
teiperature of the appliance, the test is also carried out immediately after it has-béen operatpd
urlder the conditions specified in Clause 11.

The test is applied to all parts that are likely to be detachable whether or not they are fixed py
screws, rivets or similar parts.

A force is applied without jerks for 10 s in the most unfavourablé. direction to parts likely to pe
weak. The force is as follows:

— | push force, 50 N;

— | pull force:

e fthe shape of the part is such that the fingertips cannot easily slip off, 50 N;
. gothls projection of the part that is grippedhis less than 10 mm in the direction of removal,

The push force is applied by test probe *{\of IEC 61032.

The pull force is applied by a suitable-means, such as a suction cup, so that the test results gre
ndt affected. While the force is being applied, the test fingernail of Figure 7 is inserted in apy
aderture or joint with a force of 10 N. The fingernail is then slid sideways with a force of 100 N
bt is not twisted or used as'alever.

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 14 s
by means of the [ogp 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 pullor
push force:

— | 2Nm, for major dimensions up to 50 mm;

AL

— =N for rajor dhireTTsToTsS over SO

This torque is also applied when the test fingernail is pulled by means of the loop.
If the projection of the part which is gripped is less than 10 mm, the torque is reduced by 50 %.
Parts shall remain in the locked position and not become detached.

22.12 Handles, knobs, grips, levers and parts providing a similar function shall be fixed in a
reliable manner so that they will not work loose in normal use if loosening could result in a
hazard, including a choking hazard. If these parts are used to indicate the position of switches
or similar components, it shall not be possible to remove or fix them incorrectly if this could
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result in a hazard. The requirement concerning the choking hazard does not apply to appliances
intended for commercial use.

Sealing compound and similar materials, other than self-hardening resins, shall not be used to
prevent loosening.

Compliance is checked by inspection, by manual test and by trying to remove the part by
applying an axial force of:

— 15 N, if an axial pull is unlikely to be applied in normal use;

— | 30 N, if an axial pull is likely to be applied in normal use.

The force is applied for 1 min.

If the part is removed and can be contained within the small parts cylinder in\Figure 13, fts
lopsening is considered to result in a choking hazard.

22.13 Appliances shall be constructed so that when handles are gripped in normal use, contgct
is unlikely between the operator's hand and parts having a temperaturéTise exceeding the value
specified in Table 3 for handles which are held for short periods only-in normal use.

Compliance is checked by inspection and, if necessary, by détermining the temperature rise

22.14 Appliances shall have no ragged or sharp edges, other than those necessary for the
fupctioning of the appliance, which could create a hazard for the user in normal use or duripg
uger maintenance.

Pqinted ends of self-tapping screws or other fasteners shall be located so that they are unlike
to|be touched by the user in normal use or during user maintenance.

y

Caompliance is checked by inspection,
22.15 Storage hooks and similat‘devices for flexible cords shall be smooth and well-rounded.
Caompliance is checked by-inspection.

22.16 Automatic cord-reels shall be constructed so that they do not cause:

— | undue abragsion’or damage to the sheath of the flexible cord;
— | breakage)of'conductor strands;
— | unduewear of contacts.

Compliance is checked by the following test, which is carried out without passing currgnt
thtough the flexible cord

Two-thirds of the length of the cord is unreeled. If the withdrawable length of the cord is less
than 225 cm, the cord is unreeled so that a length of 75 cm remains on the reel. An additional
length of 75 cm of the cord is then unreeled and pulled in a direction so that the greatest
abrasion occurs to the sheath, taking into account the normal position of use of the appliance.
Where the cord leaves the appliance, the angle between the axis of the cord during the test and
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.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IE

C 60335-2-103:2023 EXV © |[EC 2023 - 83 -

The test is carried out 6 000 times at a rate of approximately 30 times per minute or at the
maximum rate allowed by the construction of the cord reel if this is less.

NOTE The test can be interrupted to allow the cord to cool.

After this test, the cord and cord reel are inspected. In case of doubt the cord is subjected to

th

e electric strength test of 16.3, a test voltage of 1 000 V being applied between the conductors

of the cord connected together and metal foil wrapped around the cord.

2217 Qpnm:r: intended to prevent the appliance from aoverheating walls shall he fixed so that

it

screwdriver or a spanner.

Compliance is checked by inspection and by manual test.

s not possible to remove them from the outside of the appliance by hand or by means_of a

22.18 Current-carrying parts and other metal parts, the corrosion of which. Could result in| a

hdzard, shall be resistant to corrosion under normal conditions of use.

THe requirement is not applicable to parts made from stainless steel,.plated steel and similar

cgrrosion-resistant alloys.

Caompliance is checked by verifying that after the tests of Clause 19, the relevant parts show

nd sign of corrosion.
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TE Compatibility of the materials of terminals and the effect.of heating can influence corrosion.

.19 Driving belts shall not be relied upon to provide the required level of insulation unless
by are constructed to prevent inappropriate, replacement.

mpliance is checked by inspection.

9%
Q

.20 Direct contact between live parts and thermal insulation shall be effectively prevent
less such material is non-corrosive, non-hygroscopic and non-combustible.

e requirement is not applicable to glass-wool thermal insulation.

TE Non-impregnated slag-wool is an example of corrosive thermal insulation.

mpliance is checked by inspection and, if necessary, by appropriate tests.

.21 Wood/eotton, silk, ordinary paper and similar fibrous or hygroscopic material shall rot
used as Insulation, unless impregnated. This requirement does not apply:

te,magnesium oxide and mineral ceramic fibres used for the electrical insulation of heatihg

eleéments;

insulating material where the interstices between the fibres of the material are substantially
filled with a suitable insulant.

Compliance is checked by inspection.

22

.22 Appliances shall not contain asbestos.

Compliance is checked by inspection.

22

.23 Oils containing polychlorinated biphenyl (PCB) shall not be used in appliances.

Compliance is checked by inspection.
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22.24 Bare heating elements, other than those in class Ill appliances or class lll
constructions that do not contain live parts, shall be supported so that the heating conductor
is unlikely to come into contact with accessible metal parts if they rupture.

Compliance is checked by inspection after cutting the heating conductor in the most
unfavourable place. No force is applied to the conductor after it has been cut.

22.25 Appliances shall be constructed so that sagging heating conductors cannot come into
contact with accessible metal parts. This requirement does not apply:

— | to class lll appliances or parts of class Ill constructions that do not contain live parts
— | where a core is provided that effectively prevents the heating conductor from sagging; of
— | where supplementary insulation is provided to prevent the heating conductor frgm
contacting accessible metal parts.

Caompliance is checked by inspection.

22.26 Appliances having parts of class Il construction shall be constructed so that the
ingulation between parts operating at safety extra-low voltage and-other live parts complies
with the requirements for double insulation or reinforced insulation.

=]

Compliance is checked by the tests specified for double insulation or reinforced insulation.

22.27 Parts connected by protective impedance shall be separated by double insulation |or
rejnforced insulation.

Compliance is checked by the tests specified for.double insulation or reinforced insulation.

S

22.28 For class Il appliances connected.in‘dormal use to the gas mains or to the water mair}s,
metal parts conductively connected to,the gas pipes or in contact with the water shall pe
separated from live parts by double insulation or reinforced insulation.

Caompliance is checked by inspection.

22.29 Class Il appliancesintended to be permanently connected to fixed wiring shall pe
constructed so that the required degree of access to live parts is maintained after installatign.

NQTE The protection against access to live parts can be affected, for example, by the installation of metal conddits
or pables provided with’a metal sheath.

Caompliancedis-checked by inspection.

22.30 (Parts of class Il construction which serve as supplementary insulation or reinforced
inFuIation, 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.
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22.31 Neither clearances nor creepage distances over supplementary insulation and
reinforced insulation shall be reduced below the values specified in Clause 29 as a result of
wear.

If a part, such as a wire, screw, nut or spring, becomes loose or falls out of position, neither
clearances nor creepage distances between live parts and accessible parts shall be
reduced below the values specified for supplementary insulation. This requirement does not

apply if:

parts are fixed by means of screws or nuts and locking washers provided that these screws
[Or nuts are not required to be removed during the replacement of the supply cord or ofher
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 becéme looge
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 that|in
the case of stranded conductors, the fixing clamps both the insulation and conductor.

W/th the appliance in its normal position of use, compliance is checked by inspection, by manyal
test and by measurement.

22.32 Supplementary insulation and reinforced insulation shall be constructed or protectgd
sd that the deposition of pollution resulting from we@ar of parts within the appliance does not
refluce clearances or creepage distances below-the values specified in Clause 29.

P3rts of natural or synthetic rubber used as“supplementary insulation shall be resistant|to
adeing or be located and dimensioned so that creepage distances are not reduced below the
values specified in 29.2, even if cracks ocgur.

Ceg¢ramic material which is not tightly\sintered, similar materials or beads alone shall not be usgd
ag supplementary insulation or’reinforced insulation. Ceramic and similar porous materjal
in|which heating conductors.aré€ embedded is considered to be basic insulation and not
rejnforced insulation. Thistequirement is not applicable to heating conductors in PTC heating
elements.

Caompliance is checked by inspection and by measurement.
If the rubber part has to be resistant to ageing, the following test is carried out.

The partissuspended freely in an oxygen bomb, the effective capacity of the bomb being|at
le@st, 10)times the volume of the part. The bomb is filled with oxygen not less than 97 % pure,
tolapressure of 2,1 MPa + 0,07 MPa and maintained at a temperature of 70 °C + 1 °C.

WARNING — The use of the oxygen bomb presents some danger unless handled with care.
Precautions shall be taken to avoid the risk of explosion due to sudden oxidation.

The part is kept in the bomb for 96 h. It is then removed from the bomb and left at room
temperature out of direct sunlight for at least 16 h.

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.
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The ceramic material is broken into pieces that are immersed in a solution containing 1 g of
fuchsine in each 100 g of methylated spirit. The solution is maintained at a pressure not less
than 15 MPa for a period so that the product of the test duration in hours and the test pressure
in megapascals is approximately 180.

The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible to the
naked eye.

22.33 Conductive liquids that are or may become accessible in normal use and conductiyve
liquids that are in contact with unearthed accessible metal parts shall not be in direct contgct
with live parts or unearthed metal parts that are separated from live parts by basic insulatipn
only.

Electrodes shall not be used for heating liquids.

Far class Il construction, conductive liquids that are or may become accessible in normal uge
and conductive liquids that are in contact with unearthed accessible ‘metal parts shall not pe
in| direct contact with basic insulation or reinforced insulation’ unless the reinforced
insulation consists of at least 3 layers.

Far class Il construction, conductive liquids which are in.contact with live parts shall not pe
in|direct contact with reinforced insulation unless the-reinforced insulation consists of [at
leqst 3 layers.

An air layer shall not be used as basic insulation or supplementary insulation in a douhle
insulation system if it is likely to be bridged by\leaking liquid.

Caompliance is checked by inspection.

22.34 Shafts of operating knobs, handles, levers and similar parts shall not be live unless the
shiaft is inaccessible when the part is removed.

Caompliance is checked by inspection and by applying the test probe as specified in 8.1 after
removal of the part even with the aid of a tool.

22.35 For other than class Ill constructions, handles, levers and knobs that are held |or
adtuated in normal use shall not become live in the event of a failure of basic insulatign.
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 insulatipg
material “or/ their accessible parts shall be separated from their shafts or fixings by
sypplementary insulation.

Forstattonary appttances and cordiess appitances, this requirement does not appty to handtes,
levers and knobs, other than those of electrical components, provided that they are reliably
connected to an earthing terminal or earthing contact or separated from live parts by earthed
metal.

NOTE A cordless appliance is an appliance that is connected to the supply only when placed on its associated
stand.

Compliance is checked by inspection and if necessary by the relevant tests.

Insulating material covering metal handles, levers and knobs shall withstand the electric
strength test of 16.3 specified for supplementary insulation.
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22.36 For appliances other than class Ill appliances, handles which are continuously held in
the hand in normal use shall be constructed so that when gripped in normal use, the operator's
hand is not likely to touch metal parts unless they are separated from live parts by double
insulation or reinforced insulation.

Compliance is checked by inspection.

22.37 For class Il appliances, capacitors shall not be connected to accessible metal parts
and their casings, if of metal, shall be separated from accessible metal parts by

suypplementary insulation

THis requirement does not apply to capacitors complying with the requirements for protectiyve
impedance specified in 22.42.

Compliance is checked by inspection and by the relevant tests.

22.38 Capacitors shall not be connected between the contacts of a thermal cut-out.
Caompliance is checked by inspection.

22.39 Lampholders shall be used only for the connection of lamps.

Caompliance is checked by inspection.

22.40 Not applicable.

22.41 Appliances shall not incorporate compenents, other than lamps, containing mercury.
Caompliance is checked by inspection.

22.42 Protective impedance shall consist of at least two separate components. If any one|of
the components is short-circuitedyor open-circuited, the values specified in 8.1.4 shall not pe
exceeded.

Component impedances ‘shall be unlikely to change significantly during the lifetime of the
agpliance.

Compliance is che¢ked by inspection and by measurement and if necessary, for resistors apd
capacitors by«the‘following tests.

Resistors are checked by the test of 14.2 a) in IEC 60065:2014 and capacitors are checked py
the testsfor class Y capacitors in IEC 60384-14:2013 including IEC 60384-14:2013/AMD1:20(1 6
adprapriate to the rated voltage of the appliance.

22.43 Appliances which can be adjusted for different voltages shall be constructed so that
accidental changing of the setting is unlikely to occur.

Compliance is checked by manual test.

22.44 Appliances shall not have an enclosure that is shaped or decorated like a toy.

NOTE 1 Examples of such enclosures are those representing animals, characters, persons or scale models.

The requirement is not applicable to appliances where there is a toy shaped like the appliance.

NOTE 2 An example of a toy shaped like an appliance is a toy refrigerator.
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Compliance is checked by inspection.

22.45 When air is used as reinforced insulation, the appliance shall be constructed so that
clearances cannot be reduced below the values specified in 29.1.3 due to deformation as a
result of an external force applied to the enclosure.

Compliance is checked by inspection and by applying a force of 30 N to accessible surfaces.

THese requirements are not applicable to software used for functional purpose or for compliance
with Clause 11.

Caompliance is checked by evaluating the software in accordance with the relevant requirements
ofl[normative Annex R.

If the software is modified, the evaluation and relevant tests are répeated if the modificatipn
influences the results of the test involving protective electronic circuits.

If compliance with the requirements in Clause 20 relies on,the operation of a programmable
electronic circuit, the software shall contain measures ‘to“control the fault/error conditions
specified in Table R.1.

22.47 Appliances intended to be connected to¢the” water mains shall withstand the wafer
pressure expected in normal use.

Compliance is checked by connecting theappliance 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 peripd
of|5 min.

There shall be no leakage fromany part, including any inlet water hose.

22.48 Appliances intended 10 be connected to the water mains shall be constructed to prevgnt
back-siphonage of non-potable water into the water mains.

Compliance is checked by the relevant tests of IEC 61770.

22.49 For remote operation, the duration of operation shall be set before the appliance can
bg started(uhless the appliance switches off automatically at the end of a cycle or it can operdte
continuously without giving rise to a hazard.

Caompliance is checked by inspection
T 7 T

NOTE For appliances such as ovens, the duration of operation has to be set before the appliance can be started.
Washing machines and dishwashers are examples of appliances that switch off automatically at the end of a cycle.
Fans, storage water heaters, air conditioners and refrigerators are examples of appliances that can operate
continuously without giving rise to a hazard.

22.50 Controls incorporated in the appliance, if any, shall take priority over controls actuated
by remote operation.

Compliance is checked by inspection and by appropriate tests if necessary.

22.51 A control on the appliance shall be manually adjusted to the setting for remote operation
before the appliance can be operated in this mode. There shall be a visual indication on the
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appliance showing that the appliance is adjusted for remote operation. The manual setting and
the visual indication of the remote mode are not necessary on appliances that can:

operate continuously; or
operate automatically; or

be operated remotely;

without giving rise to a hazard.
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TE Examples of appliances that can operate continuously, automatically or remotely without giving rise t
rard are fans, storage water heaters, air conditioners, refrigerators and drives for awnings, windows ~doofrs, ga
I shutters.

.52 Socket-outlets on appliances accessible to the user shall be in accordance with t
cket-outlet system used in the country in which the appliance is sold.

mpliance is checked by inspection.

all have at least double insulation or reinforced insulatioh’ between live parts and t
nctionally earthed parts.

mpliance is checked by inspection and test.

pl unless the cover of their compartment canonly be opened after at least two independs
bvements have been applied simultaneously.

mpliance is checked by inspection and by manual test.

TE Batteries are specified in IEC 60086-2.

.55 Devices that are operated by the user to stop the intended function of the appliance
y, shall be distinguished\from other manual devices by means of shape, or size, or surfa
ture, or position. This requirement concerning position does not preclude use of a push
sh off switch.

indication when/the device has been operated shall be given by:

tactile feedback from the actuator or tactile feedback from the appliance such as stoppi
of the \iibration on the body of the appliance or of a part of it; or

reduction in heat output; or

.53 Class Il appliances and class lll appliances that incorpofate functionally earthed paf

ne

—

S

.54 Button cells and batteries designated R1.shall not be accessible without the aid of a

nt

audible and visible feedback.

The sound of the motor or sound of an actuator switching from on to off is considered as an
audible feedback. A switch with a stable off-position different from the on-position is
considered visual and tactile feedback. The force feedback from the actuator when operating it

is

considered to be tactile feedback.

Compliance is checked by inspection and by manual test.

22.56 Detachable power supply part shall be provided with the part of class lll construction

of

the appliance.

Compliance is checked by inspection.
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22.57 The properties of non-metallic materials shall not degrade from exposure to UV-C
radiation generated from UV sources provided for microbiological control within the appliance
such that they no longer comply with this standard. This requirement does not apply to glass,
ceramics or similar materials.

Compliance is checked by the conditioning and tests of normative Annex T.

22.58 Appliances connected to the supply mains by an appliance inlet, shall be provided with
a cord set or a connector for attachment to a suitable flexible cord.

The requirement is not applicable to:

— | appliances connected to the supply mains by an appliance inlet complying with the standqrd
sheets of IEC 60320-3;

— | single phase appliances having a rated current exceeding 16 A and that afe connected|to
the supply mains by an appliance inlet complying with the standard sheets of IEC 6030942;

— | multi-phase appliances connected to the supply mains by an appliance,inlet complying w|th
the standard sheets of IEC 60309-2;

Compliance is checked by inspection.

22.59 Protective extra-low voltage circuits shall be sepatated by at least supplementary
insulation from circuits operating at safety extra-low voltage.

NQTE Supplementary insulation is not required between protective extra-low voltage circuits.

Caompliance is checked by inspection and the tests for supplementary insulation.

22.60 Functional earthing terminals and funetional earthing contacts shall not be connected|to
the neutral terminal.

Caompliance is checked by inspection;

22.61 Appliance outlets complying with the standard sheets in IEC 60320-3 accessible to the
uger and socket-outlets aceessible to the user:

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

shlall be single-phase with a current rating not exceeding 16 A.

Appliance\outlets accessible to the user, other than those intended to supply accessories
supplied with the appliance and socket-outlets accessible to the user shall be protected by ohe
of[thé-following protective devices, having a current rating not exceeding the current rating|of
the_appliance outlet or sacket-outlet:

— acircuit breaker for equipment complying with IEC 60934;

— anon-user replaceable fuse-link.

The protective device shall be placed behind a non-detachable cover. The actuating member
of the circuit breaker may be accessible.

The current rating of appliance outlets and socket-outlets marked with the outlet load in watts,
is obtained from the marked outlet load divided by the rated voltage.

Compliance is checked by inspection.
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22.62 Remote communication through public networks shall not impair compliance with this
standard.

The requirement is only applicable to:

a) remote communication that includes the download of software or the transmission of data
that includes:
— measures according to normative Annex R necessary for compliance with 22.46; or

— means necessary for compliance with Clauses 8 to 32 of this standard.

NQTE 1 Examples of such means are constants, algorithms, timers or a downloaded software or parameter, set
whiich regulates or limits the maximum normal temperature rises in Clause 11.

NQTE 2 Examples of means which do not affect Clauses 8 to 32 of this standard are the change of §peed sett|ng
of p range hood fan, operation of a drive to open or close a driven part or change of operational setting of an [air
cohditioner, such as fan speed, heating and cooling temperatures and louver movement.

b)] remote communication that includes the download of software or the transmission of data,
that only affects that part of the software that is not covered by the above case a), but where
compliance with this standard may be impaired due to improper separation or partitionipg
from the software or data in the above case a).

THe requirement is not applicable to appliances:

— | where all measures to comply with this standard are independent of software;

- | using remote communication through public networks for the send-only transmission |of
data; or

— | that only provide event driven messages or push)remote monitoring.

Caompliance is checked by inspection of the product, inspection of the technical documentatign,
arld by the requirements and tests in normative’Annex U.

22.101 Drives weighing more than 20:kg shall incorporate suitable means for handling, sugh
ag hooks.

Compliance is checked by inspéeetion.

22.102 All controls supplied with the drive shall be marked to indicate the functions in the
same way.

When the drive (s;provided with a dedicated stop button, that stop button shall be cleaf
identifiable.

y

Compliancelis checked by inspection.

22.1403 When several modes of operation can be selected by the user, the selected mode shall

L 1 a e 5 ]
b cicdally ITuivalcu.

Compliance is checked by inspection.

22.104 It shall only be possible to make adjustments that could affect compliance with this
standard by means of a tool or by use of a code.

Compliance is checked by inspection.

22.105 A drive for a door or gate incorporating a wicket door shall be constructed so that the
drive
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— cannot be operated when the wicket door is open (for drives that are constructed so the
drive can only operate when the wicket door is closed); or

— cannot be operated when the wicket door is closed (for drives that are constructed so the
drive can only operate when the wicket door is open or removed).

Compliance is checked by inspection.

22.106 Drives shall be supplied with all associated components necessary for compliance
with this standard for the defined mode of operation. Components required for alternative modes
of operation may be delivered separately provided they are listed in the instructions

Caompliance is checked by inspection.

22.107 Controls shall not be capable of overriding an entrapment protection system unless
they can only activate the drive in sight of the driven part.

Compliance is checked by test.

22.108 Drives intended for permanent connection to fixed wiring+may be delivered with| a
selparate connector, to ease the installation and establish the~supply connection. Such| a
connector shall be a non-detachable part once engaged.

Sych connector shall not be interchangeable with .plugs and socket-outlets listed |in
IEC TR 60083 or IEC 60906-1 or with appliance couplers*complying with the standard sheets
of|IEC 60320-3.

Compliance is checked by test.

23 Internal wiring
23.1 Wireways shall be smooth and-free from sharp edges.

Wires shall be protected so thdt.they do not come into contact with burrs, cooling fins or similar
edges which may cause damage to their insulation.

Hagles in metal throughiwhich insulated wires pass shall have smooth well-rounded surfaces|or
beg provided with bdshings.

Wi[ring 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 be fixed or located so that they
cannot change their position or rest on sharp edges. If beads are inside flexible metal conduits,
they shall be contained within an insulating sleeve, unless the conduit cannot move in normal
use.

Compliance is checked by inspection and by manual test.

23.3 Different parts of an appliance that can move relative to each other in normal use or
during user maintenance shall not cause undue stress to electrical connections and internal
conductors, including those providing earthing continuity. Flexible metallic tubes shall not cause
damage to the insulation of the conductors contained within them. Open-coil springs shall not
be used to protect the wiring. If a coiled spring, the turns of which touch one another, is used
for this purpose, there shall be an adequate insulating lining, such as the sheath of a flexible
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rd complying with IEC 60227, IEC 60245 or IEC 62821, in addition to the insulation of the
nductors.

Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the appliance is placed in the normal position of use and is

Su,

pplied at rated voltage and operated under normal operation.

The movable part is moved backwards and forwards, so that the conductor is flexed through
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mber of flexings is:

10 000, for conductors flexed during normal use;

100, for conductors flexed during user maintenance.
TE A flexing is one movement, either backwards or forwards.

e appliance shall not be damaged to the extent that compliance with this,standard is impairgd
d it shall be fit for further use. In particular, the wiring and its connegtions shall withstand the
betric strength test of 16.3, the test voltage being reduced to 1 000-V and applied betwegn
e parts and accessible metal parts only. In addition, not more _than 10 % of the strands|of
y conductor of the internal wiring between the main part of the”appliance and the movahle
rt shall be broken. However, if the wiring supplies circuits, that consume no more than 15 W,
bn no more than 30 % of the strands shall be broken.

.4 Bare internal wiring shall be rigid and fixed{so that, in normal use, clearances |or
pepage distances cannot be reduced below the values specified in Clause 29.

mpliance is checked during the tests of 29:1. and 29.2.

23.5 A single layer of internal wiring inasulation shall not be used to provide reinforced
insulation.
Fqgr class Il construction, thexsheath of a cord complying with IEC 60227 or IEC 60245 |or

IE

In
Wi

Cq

TH

C 62821 may provide suppléementary insulation.

sulation of single layer internal wiring that is subjected to the supply mains voltage shgll
thstand the electrical'stress likely to occur in normal use.

mpliance is ehetked by inspection and as follows.

e insulation of single layer internal wiring shall be electrically equivalent to the basgic

insulation of cords complying with IEC 60227 or IEC 60245 or IEC 62821 or shall comply wijth

th

b following electric strength test. If the basic insulation of the conductor does not fulfil ohe

of

theSe conditions, the conductor is considered to be bare.

A voltage of 2 000 V is applied for 15 min between the conductor and metal foil wrapped around
the insulation. There shall be no breakdown.

23.6 When sleeving is used as supplementary insulation on internal wiring, the sleeving

sh

all be retained in position by clamping at both ends or be such that it can only be removed

by breaking or cutting.

Compliance is checked by inspection and by manual test.
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23.7 Conductors identified by the colour combination green/yellow shall only be used for

ea

rthing conductors.

Compliance is checked by inspection.

23

.8 Aluminium wires shall not be used for internal wiring.

The requirement does not apply to windings.
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mpliance IS checked by inspection.

.9 Stranded conductors shall not be consolidated by soldering where they are subjected
ntact pressure, unless the contact pressure is provided by spring terminals.

e requirement does not apply to the soldered tip of a stranded conductor.
mpliance is checked by inspection.

.10 The insulation and sheath of internal wiring, incorporated-in external hoses for t
nnection of an appliance to the water mains, shall be at least equivalent to that of lig
lyvinyl chloride sheathed flexible cord (code designation 60227 IEC 52).

mpliance is checked by inspection and by the tests spé&cified in Table 6 of IEC 60227-5:20
ference numbers 1 and 2.

Components

.1 Components shall comply with the~safety requirements specified in the relevant IE

ndards as far as they reasonably apply:

mpliance with the IEC standard-for the relevant component does not necessarily ensu
mpliance with the requirements-of this standard.

ptors are not required t6 comply with IEC 60034-1. They are tested as part of the applian
cording to this standard.

al
c

u

fu

lays shall be ftested as part of the appliance according to this standard. They may
ernatively tested to IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, in whi
se they mustralso meet the additional requirements in IEC 60335-1.

less-otherwise specified, the requirements of Clause 29 of this standard apply between li

he
ht

rts, of components and accessible parts of the appliance. Unless otherwise specifie
m ' i ts f l i 1
nctional insulation as specified in the relevant component standard.

Unless otherwise specified, the requirements of 30.2 of this standard apply to parts of non-
metallic material in components including parts of non-metallic material supporting current-

ca

rrying connections inside components.

Components that have not been previously tested and shown to comply with the IEC standard
for the relevant component are tested according to the requirements of 30.2 of this standard.

Components that have been previously tested and shown to comply with the resistance to fire
requirements in the IEC standard for the relevant component need not be retested provided
that:


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 95—

— the severity specified in the component standard is not less than the severity specified in
30.2 of this standard, and

— unless the pre-selection alternatives in 30.2 are used, the test report for the component
states the values of tg and t; as required by IEC 60695-2-11:2014.

If the above two conditions are not satisfied, the component is tested as part of the appliance.

NOTE 1 There are two levels of severity specified for appliances for which 30.2.3 is applicable.

Power_electronic_converter circuits are not required to comply with IEC 62477-1. They are
tegted as part of the appliance according to this standard.

Unless components have been previously tested and found to comply with the ‘relevgnt
IEIC standard for the number of cycles specified, they are tested in accordance with 24.1.1
to|24.1.9. For components mentioned in 24.1.1 to 24.1.9, no additional tests specified in the
relevant IEC standard for the component are necessary other than those specified in 24.1.1|to
24.1.9.

Components that have not been separately tested and found to comply ‘with the relevant IEC
standard and components that are not marked or not used in accordance with their marking gre
tested in accordance with the conditions occurring in the appliahce, the number of samples
bding that required by the relevant standard.

NQTE 2 For automatic controls, marking includes documentation cand”declaration as specified in Clause 7| of
IEC 60730-1:2013/AMD1:2015.

Lgmpholders and starterholders that have not beenpreviously tested and found to comply wijth
the relevant IEC standard are tested as a part.of{the appliance and shall additionally comply
with the gauging and interchangeability requirements of the relevant IEC standard under the
canditions occurring in the appliance. Where_ the relevant IEC standard specifies these gaugihg
arld interchangeability requirements at elevated temperatures, the temperatures measurgd
ddring the tests of Clause 11 are used.

~

Unless they are specifically mentioned in the text of this standard, there are no additional tegts
sdecified for nationally standardized plugs such as those detailed in IEC TR 60083 |or
cannectors or plug connectors complying with the standard sheets of IEC 60320-3 |or
cannectors complying with-theé standard sheets of IEC 60309-2.

When an IEC standard.does not exist for a component, there are no additional tests specifield.

24.1.1 The rejevant standard for capacitors likely to be permanently subjected to the supply
vdltage and\‘used for radio interference suppression or for voltage dividihg
iISIEC 60384>14:2013 including IEC 60384-14:2013/AMD1:2016.

Capadgcitors likely to be permanently subjected to the supply voltage are capacitors incorporated
inlappliances:

— for which 30.2.3 is applicable; or

— for which 30.2.2 is applicable, unless the capacitor is disconnected from the supply mains
by an on-off switch. This switch shall provide all-pole disconnection if the capacitor is
connected to earth.

If the capacitors have to be tested, they are tested in accordance with normative Annex F.
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24.1.2 The relevant standard for transformers in associated switch mode power supplies is
Annex BB of IEC 61558-2-16:2009 including IEC 61558-2-16:2009/AMD1:2013. Clause 26 of
IEC 61558-1:2017 and Annex H of IEC 61558-1:2017 are not applicable.

The relevant standard for safety isolating transformers is IEC 61558-2-6:2009. If they have
to be tested, they are tested in accordance with normative Annex G.

24.1.3 The relevant standard for switches is IEC 61058-1:2016. The number of cycles of
operation declared for 7.4 of IEC 61058-1:2016 shall be at least 10 000. If they have to be
tested, they are tested in accordance with normative Annex H

~

The number of operating cycles for switches need not be declared for 7.4 if the appliance mee
the requirements of this standard when they are rendered inoperative.

S

If the switch operates a relay or contactor, the complete switching system is subjected to the
tet.

If the switch only operates a motor starting relay complying with [EC,60730-2-10 with the
ndmber of cycles of operation declared for 6.10 and 6.11 of IEC60730-1:2013 includihg
IEIC 60730-1:2013/AMD1:2015 of at least 10 000 cycles, the complete switching system need
ndt be tested.

-

If B switch is used to disconnect the drive when the manualrelease is operated, the switch
tested for 300 cycles of operation.

S

24.1.4 The relevant standard for automatic~ controls is I|EC 60730-1:2013 includihg
IEC 60730-1:2013/AMD1:2015 together with the.rélevant part 2.

The number of cycles of operation declare@;for 6.10 and 6.11 of IEC 60730-1:2013 includipg
IEIC 60730-1:2013/AMD1:2015 shall not be less than the following:

— | thermostats 10 000
— | temperature limiters 1 000
— | self-resetting thermal cut-outs 300
— | voltage-maintained nan-self-resetting thermal cut-outs 1000
— | other non-self-resetting thermal cut-outs 30
— | timers 3 000
— | energy reguilators 10 000

The number~of cycles of operation for automatic controls that operate during the test |of
Clause 4~need not be declared for 6.10 and 6.11 of IEC 60730-1, if the appliance meets the
repujrements of this standard when they are short-circuited or rendered inoperative.

If automatic controls have to be tested, they are also tested in accordance with
Subclauses 11.3.5 to 11.3.8 and Clause 17 of [EC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 as type 1 controls. The tests of Clauses 12, 13 and 14 of
IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 are not carried out before carrying
out the test of Clause 17.

The ambient temperature during the test of Clause 17 of IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 is that occurring during the test of Clause 11 in the appliance,
as specified in footnote b of Table 3.

Thermal motor protectors are tested in combination with their motor under the conditions
specified in normative Annex D.
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For water valves containing live parts and that are incorporated in external hoses for
connection of an appliance to the water mains, the degree of protection provided by enclosures
against harmful ingress of water declared for Subclause 6.5.2 of IEC 60730-2-8:2018 shall be

IPX7.

Thermal cut-outs of the capillary type shall comply with the requirements for type 2.K controls

in IEC 60730-2-9:2015 including IEC 60730-2-9:2015/AMD1:2018.

24.1.5 The relevant standard for appliance couplers is IEC 60320-1. However, for appliances

classified higher than IPXQ0, the relevant standard is [EC 60320-2-3

Connectors that are non-detachable parts, once engaged, are not considered to be part of
agpliance coupler.

24.1.6 The relevant standard for small lampholders similar to E10 lampholders|is IEC 6023
the requirements for E10 lampholders being applicable. However, they need-not accept a lar

with an E10 cap complying with the current edition of standard sheet 7004~22 of IEC 60061-1.

24.1.7 If the remote operation of the appliance is via a telecommunication network, t

relevant standard for the telecommunication interface circuitry in theyappliance is IEC 62151|

24.1.8 The relevant standard for thermal links is IEC 60691. Thermal links that do n
camply with IEC 60691 are considered to be an intentionally weak part for the purposes
Clause 19.

24.1.9 Contactors and relays, other than motor starting relays, are tested as part of t
adpliance. However, they are also tested in accordance with Clause 17 of IEC 60730-1:20
ing¢luding IEC 60730-1:2013/AMD1:2015 understhe maximum load conditions occurring in t
adpliance for at least the number of cycles, of operation in 24.1.4 selected according to t
cantactor or relay function in the appliancé.

ot
of
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24.1.10 Lamps and lamp systems that have not been previously tested and found to comply

with the exempt group classification of IEC 62471:2006 general lighting systems (GL
regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ;) are tested as a part of t

agpliance and shall comply:with the requirements of Clause 32 under the conditions occurri
in|the appliance.

Unless otherwise spegified, the following components are considered to comply with the exen
grpup classification=of IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-{

hgzard (E yya)-

— | visibleMight indicators;

— | infrared sources used for signalling or communication;

S)
he

9

pt
v

— Lseven-segment indicators:

— liquid-crystal displays;
— organic LED displays (OLED);
— plasma displays.

24.1.11 For cord sets required to be provided with the appliance, the relevant standard
IEC 60799. Cord sets with cords complying to IEC 62821-3 are allowed.

is

24.1.101 The relevant standard for a connector as referenced in 22.108 is IEC 61984:2008.
Classification and ratings used for the tests of IEC 61984:2008 shall correspond to the ratings

of the drive and its intended use.
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The following clauses of IEC 61984:2008 and the corresponding test requirements in Clause 7,
are not applicable: 5.2 a), 5.4 d), 6.2.1, 6.2.2, 6.4.1, 6.4.2, 6.4.3, 6.10, 6.14.2, 6.14.3, 6.17,
6.19 and 6.20. Subclause 6.5.1 is also applicable for connectors without breaking capacity
(COC). Subclauses 6.15 and 6.16 are applicable but are modified to the drive temperature
ratings. The tests in 7.3.6, 7.3.7 are performed when the connector referenced in this clause is
engaged.

24.2 Appliances 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'meltipg
point of at least 230 °C.

Compliance is checked by inspection.

24.3 Switches intended to ensure all-pole disconnection of stationary appliances, ps
refluired in 22.2, shall be directly connected to the supply terminals @rd shall have a contgct
separation in all poles, providing full disconnection under overvoltage’'category IIl conditions].

NQTE 1 Full disconnection is contact separation of a pole to ensuresthe~equivalent of basic insulation,|in
acgordance with IEC 61058-1:2016, between the supply mains and those/parts that are intended to be disconnected.

NQTE 2 Rated impulse voltages for overvoltage categories are given in Table 15.

Compliance is checked by inspection and by measdurement.

24.4 Plugs and socket-outlets for extra-low-voltage circuits, and those used as terminal
dgvices for heating elements, shall not be interchangeable with plugs and socket-outlets listed
in|IEC TR 60083 or IEC 60906-1 or with(c€onnectors, appliance inlets, plug connectors apd
agpliance outlets complying with the standard sheets of IEC 60320-3.

Caompliance is checked by inspection.

.5 Capacitors in auxiliarylwindings of motors shall be marked with their voltage rating and
their rated capacitance andjyshall be used in accordance with these markings.

Compliance is checked by inspection and by the appropriate tests. In addition, for capacitqrs
cannected in series-with a motor winding, it is verified that, when the appliance is supplied|at
times rated.voltage and under minimum load, the voltage across the capacitor does not
exceed 1,1 times its voltage rating.

24.6 The working voltage of motors directly connected to the supply mains and having bagic
insulation that is inadequate for the rated voltage of the appliance, shall not exceed 42 V.[In

Compliance is checked by measurement and by the tests of normative Annex |.

24.7 Detachable hose-sets for the connection of appliances to the water mains shall comply
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 a detachable hose-set.

NOTE Examples of appliances that are considered not intended to be permanently connected to the water mains
are household appliances such as dishwashers, washing machines, tumble dryers, refrigerators, icemakers, steam
ovens and the like.
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Compliance is checked by inspection.

24.8 Motor running capacitors in appliances for which 30.2.3 is applicable and that are
permanently connected in series with a motor winding shall not cause a hazard in the event of
a capacitor failure.

The requirement is considered to be met by one or more of the following conditions:

— the capacitors are of class of safety protection S2 or S3 according to IEC 60252-1:2010
including IEC 60252-1:2010/AMD1:2013;

— | the capacitors are housed within a metallic or ceramic enclosure that will preventithe
emission of flame or molten material resulting from failure of the capacitor;

NQTE 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 pafts
exceeds 50 mm;

— | adjacent non-metallic parts within 50 mm of the outer surface of the capacitor withstand the
needle-flame test of normative Annex E;

— | adjacent non-metallic parts within 50 mm of the outer surface of the‘capacitor are classified
as at least V-1 according to IEC 60695-11-10, provided thatcthe test sample used for the
classification was no thicker than the relevant part of the appliance.

FQr capacitors complying with IEC 60252-1:2010 including ¥&C 60252-1:2010/AMD1:2013, the
dgmp heat test severity parameters for 5.14 of IEC:60252-1:2010 including IEC 60252-
1:2010/AMD1:2013 shall be:

— | temperature 40 °C £ 2 °C at a relative humidity’of 93 % + 3 %;
— | duration 21 days.

Compliance is checked by inspection, meaSurement or the appropriate flammability requiremgnt.

23 Supply connection and external flexible cords

25.1 Appliances, other than-those intended to be permanently connected to fixed wiring, shall
be provided with one of the following means for connection to the supply mains:

— | supply cord fittedtwith a plug, the current rating and voltage rating of the plug being ot
less than the carresponding ratings of its associated appliance;

— | an appliance inlet having at least the same degree of protection against moisture as requirgd
for the appliance;

— | pins for insertion into socket-outlets.

C

o

mpliahce is checked by inspection.

25.72 Appliances, ofher than stationary appliances for multiple supply, shall nof be provided
with more than one means of connection to the supply mains. Stationary appliances for
multiple supply may be provided with more than one means of connection provided that the
relevant circuits are adequately insulated from each other.

NOTE 1 For example, a multiple supply may be required for appliances supplied with day and night tariffs.

Compliance is checked by inspection and by the following test.

A voltage of 1 250 V of substantially sinusoidal waveform and having a frequency of 50 Hz or
60 Hz is applied for 1 min between each means of connection to the supply mains.

NOTE 2 This test can be combined with that of 16.3.
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During this test, no breakdown shall occur.

25.3 Appliances intended to be permanently connected to fixed wiring shall be provided with
one of the following means for connection to the supply mains:

— cord anchorage and a set of terminals allowing the connection of a flexible cord;

NOTE 101 The set of terminals can be located in a separate connector complying with 24.1.101.

a fitted supply cord;
— _ase_t_g_f_s_u_p,pl_y_l_e_a_ds accommodated in a suitable compartment;

— | a set of terminals allowing the connection of cables of fixed wiring having the nominal cregs-
sectional areas specified in 26.6;

— | a set of terminals and cable entries, conduit entries, knock-outs or glands, whichZallow the
connection of the appropriate types of cable or conduit.

Appliances intended to be permanently connected to fixed wiring that are provided with:

— | a set of terminals allowing the connection of cables of fixed wiring having the nominal crogs-
sectional areas specified in 26.6; or

— | a set of terminals and cable entries, conduit entries, knock-outsoor glands, which allow the
connection of the appropriate types of cable or conduit

s[]all allow the connection of the supply conductors after.thie appliance has been fixed to |ts
support.

If B fixed appliance is constructed so that parts can be removed to facilitate easy installatign,
thls requirement is considered to be met if it is ‘possible to connect the fixed wiring withqut
difficulty after a part of the appliance has been fixed to its support. In this case, removable pafts
arg to be constructed for ease of reassembly ‘without risk of incorrect assembly or damage|to
the wiring or terminals.

Caompliance is checked by inspection'and, if necessary, by making the appropriate connections.

25.4 For appliances intended to be permanently connected to the fixed wiring and having a
rated current not exceeding y16 A, cable and conduit entries shall be suitable for cables [or
canduits having a maximédm*overall dimension shown in Table 10.

Table 108 — Dimensions of cables and conduits

Number of conductors Maximum overall dimension
including earthing
conductors mm

Cable Conduit @
2 13,0 16,0 (23,0)
2 440 16.-0.(22 0\
3 40 602376
4 14,5 20,0 (23,0)
5 15,5 20,0 (29,0)

2 The dimensions in parentheses are for use in USA and Canada.

Conduit entries, cable entries and knock-outs shall be constructed or located so that the
introduction of the conduit or cable does not reduce clearances or creepage distances below
the values specified in Clause 29.

Compliance is checked by inspection and by measurement.
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25.5 Supply cords shall be assembled to the appliance by one of the following methods:

— type X attachment;
— type Y attachment;
— type Z attachment, if allowed in the relevant part 2.

Type X attachments, other than those having a specially prepared cord, shall not be used for

flat twin tinsel cords.

FqFm pRase—apprances—thatare—SsHppret—wH—a-Stuppry—ecora—ana—thata 3 €ree—to
pgrmanently connected to the fixed wiring, the supply cord shall be assembled to the applian
byl a type Y attachment.

Type Z attachment is allowed for separate power supplies for indoor use for drives having

rated power input not exceeding 100 W.

Compliance is checked by inspection.

25.6 Plugs shall not be fitted with more than one flexible cord.
Compliance is checked by inspection.

25.7 Supply cords for appliances other than class lll appliances shall be one of the followi
types:
— | Rubber sheathed

Their properties shall be at least those ofiordinary tough rubber sheathed cords (co
designation 60245 IEC 53).

These supply cords shall not be used‘on appliances intended to be used outdoors or wh
they are liable to be exposed to significant amounts of ultraviolet radiation.

— | Polychloroprene sheathed

Their properties shall be at‘lgast those of ordinary polychloroprene sheathed cords (co
designation 60245 IEC 57).

temperature applications.
— | Polyvinyl chloride 'sheathed

These supply_cords shall not be used if they are likely to touch metal parts having
temperature\rise exceeding 75 K during the test of Clause 11. Their properties shall be
least those of:

o light polyvinyl chloride sheathed cord (code designation 60227 IEC 52), for applianc
having a mass not exceeding 3 kg;

appliances.
— Heat resistant polyvinyl chloride sheathed

These supply cords may be connected to appliances intended to be used in Iq

These supply cords shall not be used for type X attachment other than specially prepared

cords. Their properties shall be at least those of:

e heat-resistant light polyvinyl chloride sheathed cord (code designation 60227 IEC 56),

for appliances having a mass not exceeding 3 kg;

e heat-resistant polyvinyl chloride sheathed cord (code designation 60227 IEC 57), for

other appliances.
— Halogen-free, low smoke, thermoplastic insulated and sheathed
Their properties should at least be those of:
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e light duty halogen-free low smoke flexible cable (code designation 62821 IEC 101 for

circular cable and code designation 62821 IEC 101f for flat cable);

e ordinary duty halogen-free, low smoke flexible cable (code designation 62821 |IEC 102

for circular cable and code designation 62821 IEC 102f for flat cable).

Supply cords for class Ill appliances shall be adequately insulated.

The supply cord of drives for outdoor use shall be polychloroprene sheathed and not be lighter
than ordinary polychloroprene sheathed flexible cord (code designation 60245 IEC 57).

Cq
co
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mpliance is checked by inspection, by measurement, and for class Ill appliances-th
ntain live parts, by the following test.

voltage of 500 V is applied for 2 min between the conductor and metal foil wrapped arou
b jnsulation, the insulation being at the temperature measured during the test|,of Clause 1
ere shall be no breakdown during this test.

.8 Conductors of supply cords shall have a nominal cross-sectional,area not less than tH
own in Table 11.

Table 109 — Minimum cross-sectional area of conductors

Rated current of appliance Nominal‘cross-sectional area
A mm?
<0,2 Tinsel cord @
>0,2 and <2,5 0,5a
>2,5 and <6 0,75
>6 and <10 1,0 (0,75)°
>10 and 16 1,5 (1,0)°
>16 and <25 2,5
>25 and <32 4
>32 and <40 6
>40 and <63 10
NOTE For.supply cords supplied with multi-phase appliances, the nominal cross-
sectional area of the conductors is based on the maximum cross-sectional area of the
conducters per phase at the supply cord connection to the appliance terminals.
2 \.These cords may only be used if their nominal length does not exceed 2 m
between the point where the cord enters the appliance and the entry to the plug.
b Cords having the cross-sectional areas indicated in the parentheses may be used
for portable appliances if their length does not exceed 2 m.

at

at

Supply cords of class Ill appliances need not comply with Table 11 if the temperature rises
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 measurement.

25.9 Supply cords shall not be in contact with sharp points or edges of the appliance.

Compliance is checked by inspection.
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25.10 The supply cord of class | appliances shall have a green/yellow core that is connected
to the earthing terminal of the appliance and for appliances not intended for permanent
connection to the fixed wiring, to the earthing contact of the plug.

In multi-phase appliances, the colour of the neutral conductor of the supply cord, if any, shall
be blue.

Where additional neutral conductors are provided in the supply cord:

— _other colours may be used for these additional neutral conductors;

— | all of the neutral conductors and line conductors shall be identified by marking using.ithe
alphanumeric notation specified in IEC 60445;

— | the supply cord shall be fitted to the appliance.

Caompliance is checked by inspection.

23.11 Conductors of supply cords shall not be consolidated by soldering where they dre
subjected to contact pressure, unless the contact pressure is provided by/spring terminals.

THe requirement does not apply to the soldered tip of a strandedconductor.
Compliance is checked by inspection.

25.12 The insulation of the supply cords shall not be,damaged when moulding the cord to part
of|the enclosure.

Caompliance is checked by inspection.

25.13 Inlet openings for supply cords shall be constructed so that the sheath of the supply
cqrd can be introduced without risk of damage. If it is not evident from the construction of the
agpliance that the supply cord can_ _be introduced without risk of damage, a non-detachahle
lining or non-detachable bushing shall be provided that complies with 29.3 f{or
sypplementary insulation. If the’supply cord is unsheathed, a similar additional bushing |or
lining is required, unless the~appliance is a class 0 appliance or a class lll appliance tHat
ddes not contain live parts:

Compliance is checked-\by inspection.

25.14 Appliances-provided with a supply cord and that are moved while in operation shall pe
canstructed sothat the supply cord is adequately protected against excessive flexing wherg it
enters thesappliance.

Thisrequirement does not apply to appliances with automatic cord reels that comply with the
reguirément and test of 22.16.

Compliance is checked by the following test that is carried out on an apparatus having an
oscillating member as shown in Figure 8.

The part of the appliance that includes the inlet opening is fixed to the oscillating member so
that, when the supply cord is at the middle of its travel, the axis of the cord where it enters the
cord guard or inlet is vertical and passes through the axis of oscillation. The major axis of the
section of flat cords shall be parallel to the axis of oscillation.

The cord is loaded so that the force applied is:

— 10 N, for cords having a nominal cross-sectional area exceeding 0,75 mm?;
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— 5 N, for other cords.

The distance X, as shown in Figure 8, between the axis of oscillation and the point where the
cord or cord guard enters the appliance, is adjusted so that when the oscillating member moves
over its full range, the cord and load make the minimum lateral movement.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexings for type Z attachments being 20 000 and for other attachments 10 000.
A flexing is one movement of 90°. The rate of flexing is 60 per minute.

The cord and its associated parts are turned through an angle of 90° after half the numbér|of
fldxings, unless a flat cord is fitted.

Ddring 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 funetional earthipng
canductor.

The test shall not result in:
— | a short circuit between the conductors, such that the current excéeds a value equal to twice
the rated current of the appliance;

— | a breakage of more than 10 % of the strands of any conductoft;

— | separation of the conductor from its terminal;

— | loosening of any cord guard;

— | damage to the cord or cord guard which could impair compliance with this standard;
— | broken strands piercing the insulation and becoming accessible.

connected to fixed wiring by a flexible cordyshall have a cord anchorage. The cord anchorage
shall relieve conductors from strain,  including twisting, at the terminals and protect the
ingulation of the conductors from abrasion.

23.215 Appliances provided with a supply cord, and appliances intended to be permanently

—

It shall not be possible to push™the cord into the appliance to such an extent that the cord |or
infernal parts of the appliance €ould be damaged.

Compliance is checked by inspection, by manual test and by the following test.

A mark is made on;the cord at a distance of approximately 20 mm from the cord anchorage |or
other suitable_peint. The mark is made while the cord is subjected to a pull force of:

— | 100 Nfor fixed appliances regardless of the mass of the appliance;
— | the~value as shown in Table 12, for other appliances.

The'eord is then pulled. without jerking. for 1 s in the most unfavourable direction with the forre
specified. The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque that is applied as
close as possible to the appliance. The torque is specified in Table 12 and is applied for 1 min.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 105 -

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

Dtllring the tests, the cord shall not be damaged and shall show no appreciable strain at\the
tefrminals. The pull force is reapplied and the cord shall not be longitudinally displaced byimdre
than 2 mm.

=S

Fqar class lll appliances and parts of class Ill construction that have a rated power input
higher than 15 W, the pull force is 30 N. The test is not carried out on class'Hll*appliances |or
pdrts of a class lll construction that have a rated power input less thanlor-equal to 15 W.

25.16 Cord anchorages for type X attachments shall be constructed'and located so that:

— | replacement of the cord is easily possible;
— | it is clear how the relief from strain and the prevention of twisting are obtained;

— | they are suitable for the different types of supply cordithat may be connected, unless the
cord is specially prepared,;

— | the cord cannot touch the clamping screws ofthe cord anchorage if these screws gre
accessible, unless they are separated from ‘@ccessible metal parts by supplementary
insulation;

— | the cord is not clamped by a metal screw, which bears directly on the cord;

— | at least one part of the cord anchorage is securely fixed to the appliance, unless it is part
of a specially prepared cord. However, this does not apply if:

e the cord anchorage comprises one or more clamping members to which pressurelis
applied by means of nutssengaging with studs that are securely attached to the appliante,
even if the clamping member can be removed from the studs;

e one of the clamping members is fixed to the 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;

NQTE 1 If the pressuré on the clamping members is applied by means of one or more screws engaging with separate
nufs or with a thread in a part that is integral with the appliance, the cord anchorage is not considered to have dne
paft securely fixed.to the appliance.

— | screws.which have to be operated when replacing the cord do not fix any other componenpt.
However, this does not apply if:

o {/after removal of the screws, or if the component is incorrectly repositioned, the appliance
Pecomes Inoperative or Is obviously incomplete,

e the parts intended to be fastened by them cannot be removed without the aid of a tool
during the replacement of the cord;

— if labyrinths can be bypassed, the test of 25.15 is nevertheless withstood;

— for class 0 appliances, class 0l appliances and class | appliances, they are of insulating
material or are provided with an insulating lining, unless failure of the insulation of the cord
does not make accessible metal parts live;

— for class Il appliances, they are of insulating material or, if of metal, they are insulated from
accessible metal parts by supplementary insulation.

NOTE 2 Examples of acceptable and unacceptable constructions of cord anchorages are shown in Figure 9.

Compliance is checked by inspection and by the test of 25.15 under the following conditions.
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The tests are carried out with the lightest permissible type of cord of the smallest cross-sectional
area specified in Table 13 and then with the next heavier type cord having the largest cross-
sectional area specified. However, if the appliance is fitted with a specially prepared cord, the
test is carried out with this cord.

The conductors are placed in the terminals and any terminal screws tightened just sufficiently
to prevent the conductors from easily changing their position. The clamping screws of the cord
anchorage are tightened with two-thirds of the torque specified in 28.1.

Screws of insulating material bearing directly on the cord are fastened with two-thirds of the
torque specified in column | of Table 14, the length of the slot in the screw head being takeh as
the nominal diameter of the screw.

After the test, the conductors shall not have moved by more than 1 mm in the terminals.
293.17 For type Y attachment and type Z attachment, cord anchorages shall’be adequate.
Compliance is checked by the test of 25.15 with the cord supplied with the appliance.

25.18 Cord anchorages shall be arranged so that they are only acecessible with the aid of a tgol
or[shall be constructed so that the cord can only be fitted with theaid of a tool.

Caompliance is checked by inspection.

25.19 For type X attachment, glands shall not beused as cord anchorages in portahle
appliances. Tying the cord into a knot or tying th€)cord with string is not allowed.

Caompliance is checked by inspection.

25.20 The conductors of the supply cord for type Y attachment and type Z attachment shEII
bg insulated from accessible metal parts by basic insulation for class 0 appliances, clags
0l| appliances and class | appliances, and by supplementary insulation for class|II
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
cdnnection of fixed'wiring, shall be constructed:

— | so that~it. is possible to check that the supply conductors are correctly positioned apd
connécted before fitting any cover;

— | so'thiat any cover can be fitted without risk of damage to the conductors or their insulatiop;

from the terminal, cannot come into contact with accessible metal parts.

Compliance is checked by inspection after fitting cables or flexible cords having the largest
cross-sectional area specified in Table 13.

Portable appliances are subjected to the following additional test unless they are provided
with pillar terminals and the supply cord is clamped within 30 mm of them. The cord anchorage
may be used to provide the clamping.

The clamping screws or nuts are loosened in turn. A force of 2 N is applied to the conductor in
any direction at a position adjacent to the terminal. The uninsulated end of the conductor shall
not come into contact with accessible metal parts.
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25

.22 Appliance inlets shall:

be located or enclosed so that live parts are not accessible during insertion or removal of
the connector. This requirement is not applicable to appliance inlets complying with
IEC 60320-1;

be located so that the connector can be inserted without difficulty;

be located so that, after insertion of the connector, the appliance is not supported by the
connector when it is placed in any position of normal use on a flat surface;

not be an appliance inlet for cold conditions if the temperature rise of external metal parts

Cq

of the appliance exceeds /D K during the test of Clause 11, unless the flexible cord of the
cord set is unlikely to touch such metal parts in normal use.

mpliance is checked by inspection.

29.23 Interconnection cords shall comply with the requirements for the supply,cord, excgpt

th
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the cross-sectional area of the conductors of the interconnection @©ord is determined pn
the basis of the maximum current carried by the conductor during the test of Clause 10 ahd
not by the rated current of the appliance. If the measured current in the interconnectipn
cord is greater than the rated current but does not exceed the)rated current by more than
the current deviation in Table 2, the cross-sectional -area of the conductors in the
interconnection cord do not need to be greater thanh“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 Ill construction, interconnection“cords of a class | appliance or class|Il
appliance, the cross-sectional areas of the*conductors need not comply with 25.8 if the
temperature of the cord insulation specified in Table 3 and Table 9 are not exceeded durihg
the tests of Clause 11 and Clause 19,tespectively.

mpliance is checked by inspectiongby measurement and, if necessary, by tests, such as the
betric strength test of 16.3.

.24 Interconnection cords;shall not be detachable without the aid of a tool if compliante
th this standard is impairéd when they are disconnected.

mpliance is checked'by inspection and if necessary by appropriate tests.

29.25 The dimensions of pins of appliances that are inserted into socket-outlets shall pe
compatible with' the dimensions of the relevant socket-outlet. Dimensions of the pins apd
erlgagement face are to be in accordance with the dimensions of the relevant plug listed|in

IEC TR60083.

Campliance is checked by measurement

26 Terminals for external conductors

26.1 Appliances shall be provided with terminals or equally effective devices, such as male
tabs of flat quick-connect terminations in accordance with IEC 61210, screw type terminals in
accordance 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 conductors.
The terminals of a component such as a switch may also be used as terminals for external

CO

nductors as long as they comply with the requirements of this clause.

The terminals, other than terminals in class lll appliances that do not contain live parts, shall
only be accessible after the removal of a non-detachable cover. However, earthing terminals
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d functional earthing terminals may be accessible if a tool is required to make the
nnections and means are provided to clamp the wire independently from its connection.

Compliance is checked by inspection and by manual test.

26.2 Appliances having type X attachment, except those having a specially prepared cord,

an

d appliances for the connection of cables of fixed wiring shall be provided with terminals in

which the connections are made by means of screws, nuts or similar devices, unless the

Cco

nnections are soldered.

TH

e screws and nuts shall not be used to fix any other component except that they may-also

clamp internal conductors if these are arranged so that they are unlikely to be displaced{whgn

fit

If
no

ing the supply conductors.

5oldered connections are used, the conductor shall be positioned or fixed softhat reliance|is
t placed upon the soldering alone to maintain it in position. However, soldering alone may pe

used if barriers are provided so that neither clearances nor creepage distances between liye

P4

insulation if the conductor becomes free at the soldered joint.

Cq

rts and other metal parts can be reduced below the values specified for supplementary

mpliance is checked by inspection and by measurement.

26.3 Terminals for type X attachment and those for thesconnection of cables of fixed wirihg

sh
co

TH

Cq
th

Af
26

pr
Sp

all be constructed so that they clamp the conductor between metal surfaces with sufficignt
ntact pressure but without causing damage to the ¢onductor.

e terminals shall be fixed so that when the claniping 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(arecess so that there is no appreciable movemgnt
or if they are not subject to torsion.in hormal use and they are locked by a self-hardenipg
resin;

internal wiring is not subjected,to stress;
neither clearances nor creepage distances are reduced below the values specified
in Clause 29.

mpliance is checked by inspection and by the test of Subclause 9.6 of IEC 60999-1:1999,
b forque applied being equal to two-thirds of the torque specified.

fer the test, . the-conductors shall show no deep or sharp indentations.

.4 Terminals for type X attachment, except type X attachments having a specially
bpareds cord, and terminals for the connection of cables of fixed wiring, shall not require
eclal preparation of the conductor such as by soldering of the strands of the conductor, the

us

of cahla liiase evelete or cimilar devices Racshanina of the caonductorbefora-its inl-rnrhursfi:)n
..... G50 y-0+8ts—- oS ha a0 Ve 8 58 5Hapi g o+t e-coRaH6to—pe+ore-ts1hteadet

into the terminal or twisting a stranded conductor to consolidate the end is not considered

sp

ecial preparation.

The terminals shall be constructed or placed so that the conductor cannot slip out when
clamping screws or nuts are tightened.

Compliance is checked by inspection of the terminals and conductors after the test of 26.3.
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26.5 Terminals for type X attachment shall be located or shielded so that if a wire of a
stranded conductor escapes when the conductors are fitted, there is no risk of accidental
connection to other parts that could result in a hazard.

Compliance is checked by inspection and by the following test.

A 8 mm length of insulation is removed from the end of a flexible conductor having a nominal
cross-sectional area as specified in Table 11. One wire of the stranded conductor is left free
and the other wires are fully inserted and clamped in the terminal. The free wire is bent, without
tearing the insulation back, in every possible direction but without making sharp bends around
bdrriers.

There shall be no contact between live parts and accessible metal parts and, faor elass| Il
cqgnstructions, between live parts and metal parts separated from accessible métal parts py
suypplementary insulation only.

26.6 Terminals for type X attachment and for the connection of cablestof-fixed wiring shpll
allow the connection of conductors having the nominal cross-sectional arégs shown in Table 13.
However, if a specially prepared cord is used, the terminals need<only be suitable for the
connection of that cord.

Table 111 — Nominal cross-sectional areaof conductors

Rated current of appliance Nominal cross-sectional area
A mm?
Flexiblecords 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 25 to 6
> 25 and = 32 4 and 6 4 to 10
> 32 and <50 6 and 10 6 to 16
> 50 and <63 10 and 16 10 to 25

Compliance is checked by inspection, by measurement and by fitting cables or cords of the
smallest and largest cross-sectional areas specified.

24.7 Tenminals for type X attachment, other than those in class Ill appliances that do not
cantain 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 for a
distance equal to half the nominal diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection and by measurement.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-110 - |IEC 60335-2-103:2023 EXV © |[EC 2023

26.10 Terminals with screw clamping and screwless terminals shall not be used for the
connection of the conductors of flat twin tinsel cords unless the ends of the conductors are fitted
with means suitable for use with screw terminals.

Compliance is checked by inspection and by applying a pull of 5 N to the connection.

After the test, the connection shall show no damage that could impair compliance with this
standard.

crimped or similar connections may be used for the connection of external conductors..\Hor
class Il appliances, the conductor shall be positioned or fixed so that reliance is not, placgd
ugon the soldering, crimping or welding alone to maintain the conductor in position,Hewever,
these methods may be used alone if barriers are provided so that clearances and creepage
distances between live parts and other metal parts cannot be reduced beflow the valups
specified for supplementary insulation, if the conductor becomes free at)thé soldered |or
¢lded joint or slips out of the crimped connection.

- or—apphs harvHae—type B 0 D€ atts otd d éed,

Caompliance is checked by inspection and by measurement.

271 Provision for earthing

27.1 Accessible metal parts, including metal parts behind a decorative cover that does not
withstand the test of 21.1, of class 0l appliances and(¢lass | appliances that may become
live in the event of a failure of basic insulation, shall be permanently and reliably connectgd
to[lan earthing terminal within the appliance or to the-earthing contact of the appliance inlet.

Egrthing terminals and earthing contacts shalknot be connected to the neutral terminal.

Class 0 appliances, class Il appliances and class lll appliances shall have no provision for
prptective earthing.

Safety extra-low voltage circuits’shall not be earthed unless they are protective extra-lqw
vgltage circuits.

Compliance is checked by inspection.

27.2 The clamping means of earthing terminals shall be adequately secured against
agcidental loosening.

Tgrminals\for the connection of external equipotential bonding conductors shall allow the
cdnnection of conductors having nominal cross-sectional areas of 2,5 mm?2 to 6 mm? and shgll
ngt be Used to provide earthing continuity between different parts of the appliance. It shall rlot

b pnccihln to loosen the conductors without the aid of a tool

NOTE The terminal for the earthing conductor in a supply cord is not a terminal for external equipotential bonding
conductors.

Compliance is checked by inspection and by manual test.

27.3 |If a detachable part having an earth connection is plugged into another part of the
appliance, the earth connection shall be made before the current-carrying connections are
established. The current-carrying connections shall be separated before the earth connection
when removing the part.

For appliances with supply cords, the arrangement of the terminals, or the length of the
conductors between the cord anchorage and the terminals, shall be such that the current-
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carrying conductors become taut before the earthing conductor if the cord slips out of the cord
anchorage.

Compliance is checked by inspection and by manual test.

27.4 All parts of the earthing terminal intended for the connection of external conductors shall
be such that there is no risk of corrosion resulting from contact between these parts and the
copper of the earthing conductor or any other metal in contact with these parts.

P gris—previding-earthingecontindity—otherthanpartsof-ametal-frame-erenclosure—shal-be of
metal having adequate resistance to corrosion, unless they are parts of copper or copper alloys
cantaining at least 58 % copper for parts that are processed by cold forming, and at least|50(%
cdpper for other parts, or unless they are parts of stainless steel containing at least 13(%
chrome. If these parts are of steel, they shall be provided with an electroplated coating havipg
a thickness of at least 5 um at essential areas such as those liable to transmit a)fault curreny.

P3rts of coated or uncoated steel that are only intended to provide or’to”transmit contact
pressure shall be adequately protected against rusting.

NQTE 1 Examples of parts providing earthing continuity and parts that are only’ intended to provide or to transmit
coptact pressure are shown in Figure 10.

NQTE 2 Parts subjected to a treatment such as chromate conversion coating are in general not considered to |be
adequately protected against corrosion, but they can be used to provide @rto transmit contact pressure.

If the body of the earthing terminal is a part of a frame orenclosure of aluminium or aluminiym
alloy, precautions shall be taken to avoid the risk ef\Corrosion resulting from contact betwegn
cogpper 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
IS0 1463.

27.5 The connection between the earthing terminal or earthing contact and earthed metal
pdrts shall have low resistance.

If the clearances of basic insulation in a protective extra-low voltage circuit are based pn
the rated voltage ofithe appliance, this requirement does not apply to connections providing
edrthing continuity in'the protective extra-low voltage circuit.

Compliancedis-checked by the following test.

A urrent. derived from a source having a no-load voltage not exceeding 12 V (AC or DC) apd
equal to 1,5 times rated current of the appliance or 25 A, whichever is higher, is passgd
. ; : . , N slin

The voltage drop between the earthing terminal of the appliance or the earthing contact of the
appliance inlet and the accessible metal part is measured. The resistance calculated from the
current and this voltage drop shall not exceed 0,1 Q. The resistance of the supply cord is not
included in the resistance calculation.

27.6 The printed conductors of printed circuit boards shall not be used to provide earthing
continuity in hand-held appliances. They may be used to provide earthing continuity in other
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appliances if at least two tracks are used with independent soldering points and the appliance
complies with 27.5 for each circuit.

Compliance is checked by inspection and by the relevant tests.

28 Screws and connections

28.1 Fixings, the failure of which may impair compliance with this standard, electrical
connections _and connections providing earthing continuity shall withstand the mechanical
stresses occurring in normal use.

Sgrews used for these purposes shall not be of metal that is soft or liable to creep, such.ds zipc
orlaluminium. If they are of insulating material, they shall have a nominal diametey of at legst
3 mm and they shall not be used for any electrical connections or connectiens providipg
eqrthing continuity.

Sgrews used for electrical connections or for connections providing earthing continuity shpll
screw into metal.

Sdgrews shall not be of insulating material if their replacement byJa metal screw could impair
sypplementary insulation or reinforced insulation. Screws-that may be removed whgn
replacing a supply cord having a type X attachment or when“undertaking user maintenante
shiall not be of insulating material if their replacement by~a metal screw could impair basic
insulation.

Compliance is checked by inspection and by the fallowing test.

Sqrews and nuts are tested if they are:
— | used for electrical connections;

— | used for connections providing earthing continuity, unless at least two screws or nuts gre
used;

— | likely to be tightened:
e during user maintenance;
o when replacing a supply cord having a type X attachment;

e during instaftlation.
TRHe screws or nuts are tightened and loosened without jerking:

— | 10 timesfor screws in engagement with a thread of insulating material;

— | 5 tintes for nuts and other screws.

Sdrews in engagement with a thread of insulating material are completely removed apd
reinserted each time.

When testing terminal screws and nuts, a cable or flexible cord of the largest cross-sectional
area specified in Table 13 is placed in the terminal. It is repositioned before each tightening.

The test is carried out by means of a suitable screwdriver, spanner or key and by applying a
torque as shown in Table 14.

Column | is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column |l is applicable for:
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— other metal screws and for nuts;
— screws of insulating material:

e having a hexagonal head with the dimension across flats exceeding the overall thread
diameter;

e with a cylindrical head and a socket for a key, the socket having a cross-corner
dimension exceeding the overall thread diameter;

e with a head having a slot or cross-slots, the length of which exceeds 1,5 times the
overall thread diameter.

Calumn 11l is applicable for other screws of insulating material.

Table 112 — Torque for testing screws and nuts

Nominal diameter of screw Torque
(outer thread diameter)
mm Nm
1 1 1

<28 0,2 0,4 0,4
>28 and <30 0,25 0;5 0,5
>3,0 and <32 0,3 0,6 0,5
>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
> 5,3 = 2,5 1,25

No damage impairing the further use ofthe fixings or connections shall occur.

28.2 Electrical connections and(connections providing earthing continuity shall be constructed
s that contact pressure is notitransmitted through non-ceramic insulating material that is liable
to[shrink or to distort unless:thlere is sufficient resiliency in the metallic parts to compensate for
anly possible shrinkage ordistortion of the insulating material.

THis requirement doées 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 israpplicable and that carry a current not exceeding 0,2 A.

Compliahce is checked by inspection.

28-3  Space-threaded (Sheet metat) SCrews shatlonty be used for etectrical connections {f they
clamp the parts together.

Thread-cutting (self-tapping) screws and thread rolling screws shall only be used for electrical
connections if they generate a full form standard machine screw thread. However, thread-
cutting (self-tapping) screws shall not be used if they are likely to be operated by the user or
installer.

Thread-cutting, thread rolling and space-threaded screws may be used in connections providing
earthing continuity provided it is not necessary to disturb the connection:

— in normal use;

— during user maintenance;
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when replacing a supply cord having a type X attachment; or
during installation.

At least two screws shall be used for each connection providing earthing continuity, unless the

SC

rew forms a thread having a length of at least half the diameter of the screw.

Compliance is checked by inspection.

28.4 Screws and nuts that make a mechanical connection between different parts of the
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insulation,_basic insulation, supplementary insulation as well as reinforced insulation.
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d crown type locks as part of the screw head, if they also make electrical connections
nnections providing earthing continuity. Sealing compound that softens on heating mayal
used to provide security against loosening but only for screw connections not-subject
sion in normal use.

is requirement does not apply to screws in the earthing circuit if at least twd’screws are us
the connection or if an alternative earthing circuit is provided.

vets used for electrical connections or for connections providing eafthing continuity shall
cured against loosening if these connections are subject to tofsion in normal use. A riy
ving a non-circular shank or an appropriate notch may be used-to secure against looseni
hese connections are subject to torsion in normal use.

TE This requirement does not imply that more than one rivet is nécessary for providing earthing continuity.

mpliance is checked by inspection and by manuahfest.

Clearances, creepage distances and.solid insulation

pliances shall be constructed so that the clearances, creepage distances and so
bulation are adequate to withstand the electrical stresses to which the appliance is liable
subjected.

mpliance is checked by thé-requirements and tests of 29.1 to 29.3 that are carried @
parately.

Coatings are used an\printed circuit boards to protect the microenvironment (type 1 protectid

to provide bdsic insulation (type 2 protection), normative Annex J applies. T
croenvironment_js pollution degree 1 under type 1 protection. For type 2 protection, t
acing between'the conductors before the protection is applied shall not be less than t
lues as_Specified in Table 1 of IEC 60664-3:2016. These values apply to function

TE/ The requirements and tests are based on IEC 60664-1:2007 from which further information can be obtain
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29.1

Clearances shall not be less than the values specified in Table 16, taking into account

the rated impulse voltage for the overvoltage categories of Table 15, unless, for basic
insulation and functional insulation, they comply with the impulse voltage test of Clause 14.

For appliances intended for use at altitudes exceeding 2 000 m, the clearances in Table 16
shall be increased according to the altitude correction factor in Table A.2 of IEC 60664-1:2007.

If the construction is such that the distances could be affected by any of the following:

distortion;
movement of parts;

assembly of parts;
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— wear of basic insulation;
— wear of functional insulation,

the impulse voltage test is not applicable and the clearances for rated impulse voltages of
1 500 V and above specified in Table 16 are increased by 0,5 mm.

The impulse voltage test is not applicable:

when the microenvironment is pollution degree 3; or

— | to appliances intended for use at altitudes exceeding 2 000 m.

Appliances are in overvoltage category Il.

NQTE 1 Informative Annex K gives information regarding overvoltage categories.

Table 113 — Rated impulse voltage

Rated voltage?® Rated impulse voltage
\Y \Y
Overvoltage category
| u 1
<50 330 500 800
> 50 and < 150 800 1500 2 500
> 150 and = 300 1500 2 500 4 000

5 Z

DTE The values are based on the assumption that.the appliance will not generate higher overvoltages tha
ose specified. If higher overvoltages are generated, the clearances have to be increased accordingly.

i)

For multi-phase appliances, the line to neutralor line to earth voltage is used for rated voltage.

Table 114 — Minimum clearances

Rated impulse voltage Minimum clearance 2
\Y mm
330 0,5%¢d
500 0,5%¢d
800 0,5%¢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.

b

28 The distances specified apply only to clearances in air.

The smaller clearances specified in IEC 60664-1:2007 have not been adopted for
practical reasons, such as mass-production tolerances.

¢ This value is increased to 0,8 mm for pollution degree 3.

For tracks of printed circuit boards, this value is reduced to 0,2 mm for pollution
degree 1 and pollution degree 2.
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Compliance is checked by inspection and by measurement.

Parts, such as hexagonal nuts that can be tightened to different positions during assembly, and
movable parts are placed in the most unfavourable position.

A force is applied to bare conductors, other than those of heating elements, and accessible
surfaces to try to reduce clearances when making the measurement. The force is:
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< N, TOr bare conductors,

30 N, for accessible surfaces.

e force is applied by means of test probe B of IEC 61032. Apertures are assumed to pe
vered by a piece of flat metal.

TE 2 The way in which clearances are measured is specified in IEC 60664-1:2007.
TE 3 The procedure for assessing clearances is given in informative Annex L.
r a rated voltage > 300 V and < 346 V, the rated impulse voltage I8 for

overvoltage category I: 2 500 V;
overvoltage category Il: 4 000 V;
overvoltage category Ill: 6 000 V.

.1.1  The clearances of basic insulation shallk’be sufficient to withstand the overvoltagges

ely to occur during use, taking into account<the rated impulse voltage. The values |of

ble 16, or the impulse voltage test of Clause. 14, are applicable.

e clearance at the terminals of tubular.sheathed heating elements may be reduced to 1,0 mm
he microenvironment is pollution degre€ 1.

cquered conductors of windings_are considered to be bare conductors.

mpliance is checked by measurement.

.1.2 Clearances of supplementary insulation shall be not less than those specified|in
ble 16.

mpliance is.checked by measurement.

.1.3 _Clearances of reinforced insulation shall be not less than those specified |in

ble 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.7a in IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage does not exceed 30 kHz;
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— Clause 4 of IEC 60664-4:2005 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring peak
voltage exceeds 30 kHz.

If the values of Table 16 are largest, the impulse voltage test of Clause 14 may be applied
instead unless the microenvironment is pollution degree 3 or the construction is such that the
distances could be affected by wear, by distortion, by movement of the parts or during assembly.

However, clearances are not specified if the appliance complies with Clause 19 with the
functional insulation short-circuited.

Lacquered conductors of windings are considered to be bare conductors. However, clearances
at|crossover points are not measured.

THe clearance between surfaces of PTC heating elements may be reduced to~f\mm.
Compliance is checked by measurement and by a test if necessary.

29.1.5 For appliances having higher working voltages than rated‘voltage, for example pn
the secondary side of a step-up transformer, or if there is a resonant'voltage, the clearances
fof basic insulation are the largest values determined from:

— | Table 16 based on the rated impulse voltage;

— | Table F.7ain IEC 60664-1:2007 based on the steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring pepk
voltage does not exceed 30 kHz;

— | Clause 4 of IEC 60664-4:2005 based on the\steady-state voltage or recurring peak voltage
expected to occur across it, if the frequency of the steady-state voltage or recurring pepk
voltage exceeds 30 kHz.

If | the 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 supplementalry
insulation shall be not less than these 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 ps
specified in Table F.7a to withstand 160 % of the withstand voltage required for basgic
insulation.

If {he clearances applied for basic insulation are selected from Clause 4 of IEC 60664-4:20(Q5,
then the clearances of reinforced insulation shall be twice the value required for bagic
insulation-

W
S

If thersecondary winding of a step-down transformer is earthed, or if there is an earthed scre
bgtweén the primary and secondary windings, clearances of basic insulation on the
secondary side shall be not less than those specified in Table 16, using the next lower step for
rated impulse voltage as a reference.

For circuits supplied with a voltage lower than rated voltage, for example on the secondary
side of a transformer, clearances of functional insulation are based on the working voltage,
which is used as the rated voltage in Table 15.

Compliance is checked by measurement.
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29.2 Appliances shall be constructed so that creepage distances are not less than those
appropriate for the working voltage, taking into account the material group and the pollution
degree.

NOTE 1 The working voltage for parts connected to the neutral is the same as for parts connected to the line and
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 degree 1
applies:

— | the insulation is subjected to conductive pollution, in which case pollution degree 3 appligs.
NQTE 2 An explanation of pollution degree is given in informative Annex M.

Compliance is checked by measurement.

NQTE 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, ahd
movable parts are placed in the most unfavourable position.

A [force is applied to bare conductors, other than those of heating elements, and accessihle
syrfaces to try to reduce creepage distances when making‘the measurement. The force is

— | 2 N, for bare conductors;
— | 30 N, for accessible surfaces.

The force is applied by means of test probe B of I[EC 61032.

The relationship between the material group;and the comparative tracking index (CTI) valuegs,
ag given in Subclause 4.8.1.3 of IEC 60664-1:2007, is as follows:
— | material group |: 600 <CTI;

— | material group II: 400 < CT{ < 600;

— | material group Illa: 175:CTI < 400;

— | material group Illb: 100 <CTI < 175.

These CTI valueS~‘are obtained in accordance with [EC 60112:2003 includipg
IEIC 60112:2003/AMD1:2009 using solution A. If the CTI value of the material is unknown/| a

prpof tracking index (PTI) test in accordance with normative Annex N is carried out at the T/
values specified, in order to establish the material group.

NQTE 4 <Fhe procedure for assessing creepage distances is given in informative Annex L.

Inl a{double insulation system, the working voltage for both the basic insulation ahd
supptemmrerntary inmsulationr s takerm as (e Workinmg voltage across thre comptete double
insulation system. It is not divided according to thickness and dielectric constants of the basic
insulation and supplementary insulation.

29.2.1 Creepage distances of basic insulation shall not be less than those specified in
Table 17. However, if the working voltage is periodic and has a frequency that exceeds 30 kHz,
the creepage distances shall also be determined from Table 2 of IEC 60664-4:2005. These
values shall be used instead if they exceed the values in Table 17.

Except for pollution degree 1, if the test of Clause 14 has been used to check a particular
clearance, the corresponding creepage distance shall not be less than the minimum
dimension specified for the clearance of Table 16.
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Table 115 — Minimum creepage distances for basic insulation

Working voltage Creepage distance
\Y mm
Pollution degree
1 2 3
Material group Material group——
| 1 Ila/lllb 1 1 Hlallltb
<50 0,18 0,6 0,85 1,2 1,5 1,7 119
125 0,28 0,75 1,05 1,5 1,9 2,1 2,4
250 0,56 1,25 1,8 2,5 3,2 3,6 4,0
400 1,0 2,0 2,8 4,0 5,0 5)6 6,3
500 1,3 2,5 3,6 5,0 6,3 7.1 8,0
> 630 and < 800 1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 2,4 4,0 5,6 8,0 10,0 11,0 12,5
> 1000 and <1250 3,2 5,0 7.1 10,0 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 2070 28,0 40,0 50,0 56,0 63,0
> 5000 and <6 300 20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0
NPTE 1 Lacquered conductors’/of windings are considered to be bare conductors, but creepage distances fpr
basic insulation in other than.a double insulation construction need not be greater than the associated clearan¢e
specified in Table 16 takKing'into account 29.1.1.
NPTE 2 For glass,\ceéramics and other inorganic insulating materials that do not track, creepage distances negd
ngt be greater than.the associated clearance.
NPTE 3 Except for circuits on the secondary side of an isolating transformer, the working voltage is considergd
tol be not less’than the rated voltage of the appliance.
NPTE 4~ For working voltages > 50 V and <630V, if the voltage is not specified in the table, the values pf
clleepage distances can be found by interpolation.

a8 Material group llIb 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.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-120 - |EC 60335-2-103:2023 EXV © |[EC 2023

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.

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
fupctional insulation short-circuited.
Table 116 — Minimum creepage distances for functional insulation
Working voltage Creepage distance
\Y mm
Pollution degree?
1 2 3
Material group Material group
| ] HiaTb | I la/lllb
<10 0,08 0,4 0,4 0,4 1,0 1,0 1,0
50 0,16 0,56 0)8 1,1 1,4 1,6 1,8
125 0,25 0,71 1,0 1,4 1,8 2,0 2,2
250 0,42 1,0 1,4 2,0 2,5 2,8 3,2
400° 0,75 1,6 2,2 3,2 4,0 4,5 5,0
500 1,0 2,0 2,8 4,0 5,0 5,6 6,3
> 630 and <800 |1,8 3,2 4,5 6,3 8,0 9,0 10,0
> 800 and <1000 |24 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 <\ 600 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 ahd <2500 |75 10,0 14,0 20,0 25,0 28,0 32,0
> 2 500 and <3200 10,0 12,5 18,0 25,0 32,0 36,0 40,0
> 3. 200 and <4 000 12,5 16,0 22,0 32,0 40,0 45,0 50,0
24,000 and <5000 16,0 20,0 28,0 40,0 50,0 56,0 63,0
> 5 000 and <6300 [20,0 25,0 36,0 50,0 63,0 71,0 80,0
> 6 300 and <8000 |25,0 32,0 45,0 63,0 80,0 90,0 100,0
> 8 000 and <10 000 32,0 40,0 56,0 80,0 100,0 110,0 125,0
> 10 000 and <12 500 40,0 50,0 71,0 100,0 125,0 140,0 160,0

NOTE 1 For PTC heating elements, the creepage distances over the surface of the PTC material need not be
greater than the associated clearance for working voltages less than 250 V and for pollution degrees 1 and 2.
However, the creepage distances between terminations are those specified in the table.

NOTE 2 For glass, ceramics and other inorganic insulating materials that do not track, creepage distances need
not be greater than the associated clearance.

NOTE 3 For working voltages > 10 V and <630V, if the voltage is not specified in the table, the values of
creepage distances can be found by interpolation.
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For tracks on printed wiring boards under pollution degree 1 and pollution degree 2 conditions, the values
specified in Table F.4 of IEC 60664-1:2007 apply. For voltages less than 100 V, the values shall not be less

than those specified for 100 V.
Material group IlIb is allowed if the working voltage does not exceed 50 V.

The working voltage between phases for appliances having a rated voltage in the range of 380 V to 415 V
considered to be 400 V.

is

Compliance is checked by measurement.
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dyring the use of the appliance.
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.3 Supplementary insulation and reinforced insulation shall have adequate thickneg
have a sufficient number of layers, to withstand the electrical stresses that can be €xpect

mpliance is checked:

by measurement, in accordance with 29.3.1, or

by an electric strength test in accordance with 29.3.2, if the insulation'¢onsists of more th
one separate layer, other than natural mica or similar flaky matefial, or

for insulation, other than single layer internal wiring insulatioh; by an assessment of t
thermal quality of the material combined with an electric ;strength test, in accordance w
29.3.3 and for accessible parts of reinforced insulation’consisting of a single layer,
measurement in accordance with 29.3.4, or

by an assessment of the thermal quality of the material according to 29.3.3 combined w
an electric strength test in accordance with 23,5, for each single layer internal wiri
insulation touching each other, or

as specified in Subclause 6.3 of IEC 60664-4:2005 for insulation that is subjected to a
periodic voltage having a frequency that-exceeds 30 kHz.
.3.1 The thickness of the insulation:shall be at least:

1 mm for supplementary insulation;

2 mm for reinforced insulation.

.3.2 Each layer of /material shall withstand the electric strength test of 16.3
pplementary insulation. Supplementary insulation shall consist of at least 2 layers
hterial and reinforced insulation of at least 3 layers.

.3.3 The insulation is subjected to the dry heat test Bb of IEC 60068-2-2 for 48 h af
mperature .0f~50 K in excess of the maximum temperature rise measured during the test
ause 19-Atthe end of the period, the insulation is subjected to the electric strength test

.3 at the-conditioning temperature and also after it has cooled down to room temperature.

W
o

for
of

of
of

If

he‘temperature rise of the insulation measured during the tests of Clause 19 does not exce

the value specified in Table 3, the test of [EC 60068-2-Z is not carried oul.

29.3.4 The thickness of the accessible parts of reinforced insulation consisting of a single
layer shall not be less than those specified in Table 19.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-122 - |EC 60335-2-103:2023 EXV © |[EC 2023

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

NQTE The values in Table 19 cover clearances through a possible hole in the insulation”and align with
IEC 60664-1:2007 Table F.2 for homogenous field conditions. The creepage distance through.a_possible hole is pot
copsidered relevant because it is only stressed when the second electrode (human body) is\present.

Far a rated voltage > 300 V and < 346 V, the minimum thickness¢for accessible parts |of
refnforced insulation consisting of a single layer is for
— | overvoltage category I: 0,6 mm;

— | overvoltage category Il: 1,2 mm;

— | overvoltage category Ill: 2,0 mm.

30 Resistance to heat and fire

30.1 External parts of non-metallic materialxparts of insulating material supporting live pants
in¢luding connections, and parts of thermoplastic material providing supplementary insulatipn
or|reinforced insulation shall be sufficiently resistant to heat if their deterioration could caupe
the appliance to fail to comply with thiststandard.

This requirement does not apply. to:

— | the insulation or sheath:of flexible cords or internal wiring;
— | those parts of coil formers that do not support or retain terminals in position;

— | parts of ceramic_material.

Compliance is_ ehecked by subjecting the relevant part to the ball pressure test |of
IEIC 60695-10=2.

The test-is carried out at a temperature of 40 °C + 2 °C plus the maximum temperature rise
ddgtermined during the test of Clause 11, but it shall be at least:

— (0 U T2 U, T0r exiterridl parts,

— 125 °C + 2 °C, for parts supporting live parts.

However, for parts of thermoplastic material providing supplementary insulation or reinforced
insulation, the test is carried out at a temperature of 25 °C +2 °C plus the maximum
temperature rise determined during the tests of Clause 19, if this is higher. The temperature
rises obtained during the tests of 19.4 and 19.5 are not taken into account provided that the
test is terminated by the operation of a non-self-resetting protective device and it is
necessary to remove a cover or use a tool to reset it.

NOTE The selection and sequence of tests for resistance to heat are shown in Figure O.1 of informative Annex O.
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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.

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.

Caompliance 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 areyoperated whfle
unattended and consequently they are subjected to the test of 30.2.3.

Far parts of the appliance that are connected to the supply mains during the charging periqd,
34.2.3 applies.

Fqr the base material of printed circuit boards, compliance is(checked by the test of 30.2.4.

The tests are carried out on parts of non-metallic material that have been removed from the
adpliance. When the glow-wire test is carried out, thé parts are placed in the same orientatipn
ag they would be in normal use.

NQTE 1 For parts that have been removed, it is the intention that IEC 60695-2-11:2014, 4.3.c) applies, which states
"reimove the part under examination in its entirety and-test it separately".

These tests are not carried out on the insulation of wires.

NQTE 2 The selection and sequence of-tests for resistance to fire are shown in Figure O.2 to Figure O.4]of
infprmative Annex O.

Faqr drives only operated by.@biased-off switch, 30.2.2 is applicable.
Far other drives, 30.2:3 is applicable.

30.2.1 Parts 0of) non-metallic material are subjected to the glow-wire test |of
IEIC 60695-2-11:2014, which is carried out at 550 °C. However, the glow-wire test is not carried
oyt on parts.of material classified as having a glow-wire flammability index (GWFI) according
to|lIEC 60695-2-12 of at least 550 °C.

If the/glow-wire fIammabi/ity index (GWFI) is not available for a samp/e with a thickness within
+ J,I TTIrrT UI lllb' IUIUVGIH [Jdll, l.llb'll l.llb' LU-)l OGIII[JIU' Ollall IIGVU d lIIILzI‘\IIU'OO UL]UGI I.U lIIU' IIUC‘HCSt

preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test is also not carried out on parts of material classified at least HB40 according
to IEC 60695-11-10 provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.

Parts for which the glow-wire test cannot be carried out, such as those made of soft or foamy
material, shall meet the requirements specified in ISO 9772 for material classified HBF, the test
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
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components and parts of non-metallic material within a distance of 3 mm of such connections

are subjected to the glow-wire test of IEC 60695-2-11:2014.

The tip of the glow-wire should be applied to the part in the vicinity of the connection.
The test severity is:

— 750 °C, for connections that carry a current exceeding 0,5 A during normal operation,

— 650 °C, for other connections.

Where a non-metallic material is within a distance of 3 mm of a current-carrying connection) H
is| shielded from the connection by a different material, the glow-wire test
IEC 60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-w
adplied to the interposed shielding material with the shielded material in place and.hot direc
to|the shielded material.

However, the glow-wire test of IEC 60695-2-11:2014 is not carried out ofi\parts of maten
classified as having a glow-wire flammability index (GWFI) according to IEC 60695-2-12 of
legst:

— | 750 °C, for connections which carry a current exceeding 0,5 A‘during normal operation,

— | 650 °C, for other connections.

The glow-wire test of IEC 60695-2-11:2014 is also not carried out on small parts. These paf

shall:

— | comprise material having a glow-wire flammability index (GWFI) of at least 750 °C,
650 °C as appropriate; or

— | comply with the needle-flame test (NFT) ef.normative Annex E; or

— | comprise material classified as V-0 or M1 according to IEC 60695-11-10 provided that ¢
test sample used for the classification*'was no thicker than the relevant part of the appliand

If the glow-wire flammability index (GWFI) is not available for a sample with a thickness withi

+ 0,1 mm of the relevant part, then the test sample shall have a thickness equal to the nearg
preferred value specified in IEC 60695-2-12 that is no thicker than the relevant part.

The glow-wire test of IEC\60695-2-11:2014 is not applicable to:

— | hand-held appliances;
— | appliances thatyhave to be kept switched on by hand or foot;
— | applianceSithat are continuously loaded by hand;

— | parts _sdpporting welded connections and parts within a distance of 3 mm of the
confrections;
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— | parts supporting connections in low-power circuits described in 19.11.1 and parts within

Qfanoan of 2 papa ~Af thanon ~onppnac tHona:

COTotanCC—OTO 111111 OT t01C O C-CUTITTC CTTroOTTS;

— 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.

30.2.3 Appliances that are operated while unattended are tested as specified in 30.2.3.1 and

30.2.3.2. However, the tests are not applicable to:

— parts supporting welded connections and parts within a distance of 3 mm of the
connections;

Sse
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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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.2.3.1  Parts of non-metallic material supporting connections, such as switch contacts\a
nilar contacts in other components, that carry a current exceeding 0,2 A during norm
eration, and parts of non-metallic material, other than small parts, within a distance.0f'3 nj
such connections, are subjected to the glow-wire test of IEC 60695-2-11:2014.'with a te
verity of 850 °C.

e tip of the glow-wire should be applied to the part in the vicinity of the conmection.

here a non-metallic material is within a distance of 3 mm of a current-carfying connection, H
shielded from the connection by a different material, ¢hé  glow-wire test
C 60695-2-11:2014 is carried out at the relevant temperature with the tip of the glow-w
plied to the interposed shielding material with the shielded mateérial in place and not direc

the shielded material.

wever, the glow-wire test of IEC 60695-2-11:2014 withia test severity of 850 °C is not carri
t on parts of material classified as having a glow-wireJflammability index (GWFI) of at lea
0 °C according to IEC 60695-2-12.

D, 7 mm of the relevant part, then the test sample shall have a thickness equal to the nears
bferred value specified in IEC 60695-2-12that is no thicker than the relevant part.

.2.3.2 Parts of non-metallic matétial supporting connections, such as switch contacts a
nilar contacts in other components and parts of non-metallic material within a distance
mm of such connections are subjected to the glow-wire test of IEC 60695-2-11:2014.

e tip of the glow-wire shouild be applied to the part in the vicinity of the connection.

e test severity is:

750 °C, for cannections that carry a current exceeding 0,2 A during normal operation;
650 °C, foerother connections.
here a non-metallic material is within a distance of 3 mm of a current-carrying connection, H

shielded from the connection by a different material, the glow-wire test
C60695-2-11:2014 is carried out at the relevant test severity with the tip of the glow-w

he glow-wire flammability index (GWFI) is notiavailable for a sample with a thickness withi
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the shielded material.

ly

However, the glow-wire test with a test severity of 750 °C or 650 °C as appropriate, is not

ca

rried out on parts of material fulfilling both or either of the following classifications:

a glow-wire ignition temperature (GWIT) according to IEC 60695-2-13 of at least;

e 775 °C, for connections that carry a current exceeding 0,2 A during normal operatio
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 operatio

e 650 °C, for other connections.

n;

n;
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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.

The glow-wire test of IEC 60695-2-11:2014 with a test severity of 750 °C or 650 °C as
appropriateisalso not carried out on small parts. These parts shall:

— | comprise material having a glow-wire ignition temperature (GWIT) of at least 775:°C |or
675 °C as appropriate; or

— | comprise material having a glow-wire flammability index (GWFI) of at least 750.°C"or 650 [C
as appropriate; or

— | comply with the needle-flame test (NFT) of normative Annex E; or

— | comprise material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the
test sample used for the classification was no thicker than the relevant’part of the appliange.

A lconsequential needle-flame test (NFT) in accordance with normative Annex E is applied|to
ndn-metallic parts that encroach within the envelope of a verticalcylinder having a diameter|of
20 mm and a height of 50 mm, placed above the centre of theyconnection zone and on top |of
the non-metallic parts that are supporting current-carryingsconnections, and parts of ngn-
metallic material within a distance of 3 mm of such connéctions if these parts are those:

— | that withstood the glow-wire test of IEC 606952~11:2014 with a test severity of 750 °C |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 neéedle-flame test (NFT) of normative Annex E was applied; or
— | small parts for which a.material classification of V-0 or V-1 was applied.

NQTE An example of the placement of the vertical cylinder is shown in Figure 12.

However, the consequential needle-flame test is not carried out on non-metallic parts, includipg
small parts, withinh;the cylinder that are parts:

— | having a.glow-wire ignition temperature (GWIT) of at least 775 °C, or 675 °C as appropriate;
or

— | comprising material classified as V-0 or V-1 according to IEC 60695-11-10 provided that the

tést-sample used for the classification was no thicker than the relevant part of the appliange;
Qr

— Shielded by a flame barrier that meets the needle-flame test (NFT) of normative Annex E or
that comprises material classified as V-0 or V-1 according to IEC 60695-11-10 provided that
the test sample used for the classification was no thicker than the relevant part of the
appliance.

There shall be no battery in the area of the vertical cylinder used for the consequential needle
flame test, unless the battery is shielded by a barrier that meets the needle flame test of
normative Annex E or that comprises material classified as V-0 or V-1 according to
IEC 60695-11-10, provided that the test sample used for the classification was no thicker than
the relevant part of the appliance.
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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 primted Tircuit boaras 1.

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 V\TM-0 according
ISO 9773, provided that the test sample used for the classification was no thicker than t
printed circuit board.

Resistance to rusting

rrous parts, the rusting of which might cause the appliance*to fail to comply with this standa
all be adequately protected against rusting.

less otherwise specified in the relevant part 2{thé appliance is deemed to comply with t
huirement without testing.

r parts intended to be installed outdoors, compliance is checked by the salt mist test
C 60068-2-52:2017, test method 2 being applicable.

fore the test, coatings are scratched by means of a hardened steel pin, the end of which h
b form of a cone with an anglelef 40°. Its tip is rounded with a radius of 0,25 mm * 0,02 m
e pin is loaded so that the\force exerted along its axis is 10 N £ 0,5 N. The scratches 3
hde by drawing the pin along the surfaces of the coating at a speed of approximately 20 mm
e scratches are made at'least 5 mm apart and at least 5 mm from the edges.

fer the test, the_drive shall not have deteriorated to such an extent that compliance with th
bndard, in partieular with Clauses 8 and 27, is impaired. The coating shall not be broken a
all not havesloosened from the metal surface.

Radiation, toxicity and similar hazards

to
he
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their operation in normal use.

to

Unless otherwise specified in the relevant part 2, the appliance is deemed to comply with the
requirement without testing.

32.2 Appliances shall not present an optical radiation hazard due to their operation in normal

us

e.

This requirement does not apply to lamps and lamp systems that comply with 24.1.10.

Compliance is checked as follows with the appliance supplied at rated voltage.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-128 - |EC 60335-2-103:2023 EXV © |[EC 2023

Radiation assessment is performed at or recalculated to 200 mm distance or at the fixed use
distance indicated in the instructions for use, following the measurement procedure described

in

IEC 62471:2006.

If a lamp or lamp system is intended to illuminate objects, it shall be assessed at the GLS
assessment distance which produces a luminance of 500 lux as described in IEC 62471:2006.

Th

e appliance shall comply with the exempt group classification requirements

IEC 62471:2006 regarding actinic ultraviolet hazard (Eg) and near-UV hazard (E ).

NG

specialized detectors sensitive to either the actinic UV or UV-A region can be used for these measurements:

32

prptection from laser radiation.

Cq

Deétachable parts are removed. Any accessible controls are adjusted-to give the highest las
rafliation even if a tool is required to make the adjustment. If theccontrol is inaccessible, it
also adjusted to give the highest laser radiation unless its actuating member is adequatg
logked in position.

NG

TH

rafliation is measured in accordance with [EC 60825~1:2014, 5.2 and the accessible emissi

le

fok an emission duration of 100 s.

TH

measured again. The accessible emission level shall not exceed five times the limits specifi

fo

limits for a Class 3R laser product.as specified in IEC 60825-1:2014, Table 6.

If
be

TE To avoid errors associated with low signal to noise ratio from spectroradiometers, handheld radiometers.w

.101 Drives incorporating a laser shall be constructed so that they provide “adequd

mpliance is checked by the following test.

TE Solder or sealing compound is considered to provide adequate locking.

e drive is supplied at rated voltage and operated under normal operation. The las

el shall not exceed the limits for a Class 1 laser\product specified in Table 3 of that standg

 Class | for wavelengths of 400 nmito 700 nm. For other wavelengths, it shall not exceed t

compliance with IEC 60825-1:2014 relies on the operation of an interlock, this interlock sh
of the fail-safe type or beltested for 30 000 cycles of operation under the conditions of 24.1

of

ith

er
is

:Iy

er
oJf]
rd

e test is repeated but under the conditions specified in Clause 19 and the laser radiatipn

ed
he

all
4.



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IE

Key

= 0

o A WON

K
fq

C 60335-2-103:2023 EXV © IEC 2023 -129 —

1\ |
2\\ I
3
5{ ] / C
4
i % i
1] 1]
\
6//| a f b
! !

circuit of Figure 4 of IEC 60990:2016
accessible part

inaccessible metal part

basic insulation

supplementary insulation

double insulation

reinforced insulation

IEC

Figure 1 — Circuit diagram for leakage'current measurement at operating temperature
r single-phase connection of class Il appliances and for parts of class Il constructio

n
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Kely

I o IEC,

C | circuit of Figure 4 of IEC 60990:2016

NQTE Forclass 0l appliances and class | appliances, C can be replaced by a low impedance ammeter respond

to [he rated frequency of the appliance.

Figure 2 — Circuit diagram for leakage current measurement at operating temperature

for single-phase connection of otherthan class Il appliances
or parts of class l)construction

ng
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z
PE
L, o
L, led
Ly
IEC
Key Connections ' and supplies
g circuit of Figure 4 of IEC 60990:2016 L;, Ly, Bgy N supply voltage with neutral
1| accessible part PE\protective earth conductor
2| inaccessible metal part Z IT system neutral to earth high impedance
3| basic insulation
4] supplementary insulation
5| double insulation
NQTE |If the test laboratory is~supplied from a TN or TT distribution system, then Z will be zero. Consequently,
always connecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of the typd of
digtribution system (TN,.T\[“or IT) used by the test laboratory and will cover the most onerous condition likely to[be
engountered during normal use of the appliance.
Figure 3 — Circuit diagram for leakage current measurement at operating temperature
for threesphase with neutral class Il appliances and for parts of class Il construction
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c
L Vi
T ] UL
} b c
N ®
z
PE
§ .
L,
L, L
IEC
Key Connectionscand’supplies

g circuit of Figure 4 of IEC 60990:2016 L,, L,, L;, N\Supply voltage with neutral

1| accessible part PE pratective earth conductor

2| basic insulation Z "N'system neutral to earth high impedance

NQTE 1 For class 0l appliances and class | appliances, C can be replaced by a low impedance ammejer
regponding to the rated frequency of the appliance.

NQTE 2 If the test laboratory is supplied from a TN or TT distribution system,< then Z will be zero. Consequentily,
always connecting "C" to the neutral conductor will ensure reproducibility of the test result regardless of the typd of
didtribution system (TN, TT or |[F)\used by the test laboratory and will cover the most onerous condition likely to|be
engountered during normal use\of the appliance.

Figure 4 — Circuit.diagram for leakage current measurement at operating temperaturT
for three-phase-with neutral appliances other than those of class Il or parts of class Il
construction
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N
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 | surface

NQTE The small and large circles in examples A, B and C are 8 mm and 15 mm,in’ diameter respectively.

Figure 5 — Small part

IEC

D is a point farthest\from the supply source where the maximum power delivered to external load exceeds 15 W.

A 4nd B are points closest to the supply source where the maximum power delivered to external load does not excded
15|W. These afe low-power points.

Pojnts A~and B are separately short-circuited to C.

The fault conditions a) to g) specified in 19.11.2 are applied individually to Z,, Z,, Z;, Z5 and Z,, where applicable.

Figure 6 — Example of an electronic circuit with low-power points
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Dimensions in millimetres
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|
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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

2

axis of oscillation
oscillating frame
counterweight

sample

adjustable carrier plate

adjustable bracket

@@ M m O O W » X

load

Figure 8 — Flexing test apparatus
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ACCEPTABLE CONSTRUCTIONS

/

XX | 7Y
N % | /\
2
! IEC | IEC

IEC IEC

Jonstruction showing part of appliance of insulating Construction showing one of the clamping members is
material and so shaped that it obviously forms parf'of a fixed to the appliance

cprd clamp.

NOTE 1 Clamping screws can screw jnto threaded holes in the appliance or pass through holes where they are

(2]

bcured by nuts.

UNACCEPTABLE CONSTRUCTIONS

| O

IEC IEC

Construction showing no part securely fixed to the appliance

NOTE 2 Clamping screws can screw into threaded holes in the appliance or pass through holes where they are
secured by nuts.

Figure 9 — Constructions of cord anchorages
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_q_

Kely

1 | part providing earthing continuity

2 | part providing or transmitting contact pressure

Figure 10 — An example of parts of an earthing terminal

IEC
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] 2
- /
1 Ly L,
— K
3 A
u 4
\E D F
| TTTTTTITTTTITT]
] C E G
1
I:I Air
Solid insulation e
Key
1 |accessible unearthed metal part
2 | enclosure
3 | accessible earthed metal part
4 |inaccessible unearthed metal part
The live parts L, and L, are separated from(€ach other and partially surrounded by a plastic enclosure contain
apgrtures, partially by air and are in contactwith solid insulation. A piece of inaccessible metal is incorporated ins
thg construction. There are two metal covers, one of which is earthed.
Type of insulation Clearance
Basic insulation LA
L,D
L,F
Functional insulation LL,
Supplementary insulation DE
FG
Reinforced insulation LK
L,J
L,l
L,C
NOTE If the clearances L,D or L,F meet the clearance requirements for reinforced insulation, the clearances

DE or FG of supplementary insulation are not measured.

Figure 11 — Examples of clearances
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D
B—0 |
C \
I [
AN
A
D
B— |
C \
I [
AN
A IEC
Key
A | connection zone
B | non-metallic material
C | non-metallic material
D | non-metallic material

NQTE 1 The placement of the cylinder is shown with respect to example 1 in Figure O.5.

NQTE 2 If C flames for longer than 2 s\during the glow-wire test, then the cylinder is assumed to be located at {he
upper boundary of C. Consequently-parts B and D are subjected to the needle-flame test.

If B flames for longer than 2 s\during the glow-wire test, then the cylinder is assumed to be located on top of|B.
Consequently, D is subjected’to the needle-flame test.

NQTE 3 In some constructions, D can be another part of the same moulding as B or C. Therefore, if B or C flame
for]longer than 2 s dlring the glow-wire test, the material used for B or C that is within the cylinder, represented|by

D, |is also subjected, to the needle-flame test.

Figure 12 — Example of the placement of the cylinder
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+0,1
31,7 0

+0,1

Dimensions in millimetres

254 0

+0,1

571 0

A

| IEC

Figure 13 — Small parts cylinder
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low temperature range
standard temperature range
high temperature range
operating region (current)
maximum charging current
charging current

operating region (voltage)
upper limit charging voltage
charging voltage

cell surface temperature

Figure 14 ~ Example of a specified operating region
of a lithium-ion cell during charging
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Dimensions in millimetres
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Key
threshold
s

LA
LA

R

R

inactive area

wall

Figure 102 - Inactive floor areas of pressure-sensitive pads
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adhesive (19(1/
thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K Q(S*
handle arrangement permitting a contact force of 4 N+ 1 N
polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm 51/,
tinned copper disc: 5 mm diameter, 0,5 mm thick with a flat contact face (b(b%

Figure 103 — Probe for measuring surface l@@peratures
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Annex A
(informative)

Routine tests

A.1 Overview

pr

Routine tests are intended to be carried out by the manufacturer on each appliance to detect a

agpliance after assembly but the manufacturer may perform the tests at an appropriate stage

PGt otTC », C—O0Uu O te

ring production, provided that later manufacturing processes do not affect the resulis.

Components are not subjected to these tests if they have been previously subjected to routipe

5ts during their manufacture.

THe manufacturer may use a different routine test procedure provided that the level of safety|is

eduivalent to that provided by the tests specified in this annex.

THese tests are the minimum considered necessary to cover essential safety aspects. It is the

d
in

TH

m{nufacturer’s responsibility to decide if additional routine tésis are necessary. It may pe
t

ermined from engineering considerations that some of the tests are impracticable |or
ppropriate and therefore need not be carried out.

h product fails any of the tests, it is to be retested_after rework or adjustment.

2 Earth continuity test

current of at least 10 A, derived from a source having a no-load voltage not exceeding 14 V
C or DC), is passed between each of.the accessible earthed metal parts and for:

class 0l appliances, and for class | appliances intended to be permanently connected|to
fixed wiring, the earthing terminal;

other class I appliances:
e the earthing pin or-earthing contact of the plug;

e the earthing.pin‘of the appliance inlet.
e voltage drop‘is measured and the resistance is calculated and shall not exceed for:

appliances-having a supply cord, 0,2 Q, or 0,1 Q plus the resistance of the supply cord;
other-appliances, 0,1 Q.

TH

eduration of the current flow is that required to enable the voltage drop to be measured.

A.

3 Electric strength test

The insulation of the appliance is subjected to a voltage of substantially sinusoidal waveform
having a frequency of approximately 50 Hz or 60 Hz for 1 s. The value of the test voltage and
the points of application are shown in Table A.1.
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Table A.1 — Test voltages

Test voltage
2

Class 0 appliances, Class 0l appliances, Class | Class lll appliances

Points of application appliances and Class Il appliances

Rated voltage

<150V > 150 V
Bﬁﬂd&ﬂﬂn_ﬁ.\éﬂ parts and
agcessible metal parts
separated from live parts
by
*| basic insulation only 800 1000 400
*| double or reinforced 2 000 2 500 -
insulation @ °

o

This test is not applicable for class 0 appliances.

For class 0l appliances and class | appliances, this test need not be carried lout on parts of class
construction if the test is considered to be inappropriate.

1

It
vQ

In
of]
co

N(

exceeds 5 mA. However, this limit may ‘be increased up to 30 mA for appliances with a hi

le

TH
cu

SP

A

TH
in

NG
sSW|

may be necessary for the appliance to be in operation during the test to ensure that the tq
itage is applied to all relevant insulation, for example, heating elements controlled by a reld

stead of being subjected to an AC voltage, the instilation may be subjected to a DC volta
1,5 times the value shown in the table. An AG\voltage having a frequency up to 5 Hz
nsidered to be a DC voltage.

breakdown shall occur. Breakdown is assumed to occur when the current in the test circ

bkage current.

e circuit used for the test should incorporate a current sensing device that trips when t
rrent exceeds the limit. The high voltage transformer should be capable of maintaining t
ecified voltage at the limiting current.

4 Functional test

e correct funetioning of an appliance is checked by inspection or by an appropriate test if t
Correct connection or adjustment of components has safety implications.

TE EXamples are verification of the correct direction of motor rotation and the appropriate operation of interlg
tches._This does not require testing of thermal controls or protective devices.

st
Y.

e

is

it
gh

he
he
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

The following modifications to this standard are applicable to:

Th
th
of

NG
co

NG

An|

NG
me
req

3

B.
ng

b3ttery-operated appliances are operated under the following conditions:

battery-operated appliances and remote controls employing non-rechargeable batteries
(primary batteries),

battery-operated appliances and remote controls employing batteries that- gre
rechargeable (secondary batteries);

detachable batteries and separable batteries for battery-operated appliances:
e clause numbers in this Annex refer to the clause numbers in the main part-of this standdrd

ht are modified or not applicable. Clauses that are additional to the clauses’in the main part
this standard are identified by adding the Annex letter with the numbering starting at 1.

TE 1 This annex does not apply to battery chargers (IEC 60335-2-29) (See_Figure B.1 e). When used
hjunction with the word charger, battery is not a defined term so is not bolded:

n

TE 2 When supplied in parts, the complete appliance is the detachable power supply part:
plus the part of the appliance containing the battery and the battery<{charging circuitry (Figure B.1 b);

with the battery charging circuitry plus the part of the appliance centaining the battery (see Figure B.1 ¢c and |d);
or

with the battery charging circuitry plus the separable battery and the part of the appliance performing the
intended function (see Figure B.1 f).

overview on the different configurations is given in Figure B.1.

TE 3 As the requirements in this annex aresbased on battery systems that use lithium-ion chemistry, other
tal-ion and newer chemistries can have characteristics and performance not fully contemplated by thgse
uirements or those of the referenced battery‘standard.

Terms and definitions

3.1 Definitions relating‘to physical characteristics

3.1.1
rmal operation

for appliances operated with detachable batteries or separable batteries that gre
disconnected from the appliance for charging purposes, the appliance is operated to perfofm
its intended function with a battery that is fully charged. The battery being the model|or
type’reference of the battery provided or indicated in the instructions;

No

ed
from the appliance for charging purposes, and that cannot perform their intended function
while the batteries are being charged, the appliance is operated to perform its intended
function with a battery that is fully charged;

for appliances operated with batteries that are replaceable, including integral batteries
that are replaceable, or non-rechargeable batteries, the appliance is operated to perform
its intended function with the artificial source described in B.5.3 with the specified upper
limit short circuit current capacity /. (high) as indicated in Table B.1.

te 1 to entry: Operation of the appliance to perform its intended function is specified in the relevant part 2.
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B.3.6 Definitions relating to parts of an appliance

B.3.6.1
non-rechargeable battery
battery that is supplied in a fully charged state and cannot be recharged thereafter

5 General conditions for the tests

5.2 The tests of subclauses B.19.1 to B.19.6 may be carried out on separate samples.

5.8.1 This subclause is not applicable.
5.8.2 This subclause is not applicable.
5.8.3 This subclause is not applicable.
5.8.4 This subclause is not applicable.

B.5.1 Before starting a test requiring a battery that is fully charged;"the battery shall be fully
charged and then shall be disconnected from the charging souree and allowed to rest for|at
least 2 h but no more than 6 h.

B.[5.2 Whenever a rated voltage is specified, a battery that is fully charged shall be use(.

Far battery-operated appliances, where the supply.ferminals for the connection of the battery
hgve no indication of polarity, the more unfavourable polarity shall be applied unless such a
cannection is unlikely to occur due to the construction of the appliance.

B.5.3 Where it is specified in the requirements that the battery provided with or intended for
the appliance may be replaced with an-artificial source, that source shall consist of a DC power
supply or a specially constructed battery, the output of each having the characteristics
dgscribed in Table B.1 for the relevant battery type.
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Table B.1 — Artificial source characteristics

Initial open | a
circuit I, 2 (low) sc Minimum capacity
voltage (high)
Battery type % A A Ah©
(Informative)
10 % +0 % +25 % IEC
-259% 0% References
Fully- 05x/ of | 20x1 of | 300 % of capacity of
charged SC ST battery provided
Rechargeable battery battery battery measured at 1 A and
voltage provided provided 0,9 V/cell cut-off
Non-rechargeable
Aaad 1,5 3 10 0,5 LRO3
Non-rechargeable AAY | 1,5 5 15 1,0 LR6
Non-rechargeable CY 1,5 5 15 3,0 LR14
Non-rechargeable DY 1,5 6 20 10 LR20
Non-rechargeable
Ap3¢ (9 V) 9,0 0,6 6 0,5 6LR61
. 200 % oficapacity of
0,6x1__of | 2,0xI__ of ;
Non-rechargeable gg:;ér;al se s¢ battery provided )
(dther) volta g battery battery measured at 1 A and
g provided provided 0.9 V/cell cut-off
NOTE 1 I limits are specified for those batteries likely to he replaced with others of the same type but ¢f
dfffering performance.
NOTE 2 The specified Ah values are based upon nominal 1 A discharge current with a 0,9 V/cell end-of-
dfscharge voltage except for PP3 (9 V), which is based’upon 0,1 A discharge current with a 0,9 V/cell end-of-
dfscharge voltage.
NOTE 3 As used in this table, "provided" means ‘either the battery that is provided with the appliance or, if ngt
pfovided, the battery that is intended or spegified to be used with the appliance.
a8l The short circuit current is measured_after 1 s + 0,2 s into a resistance of 10 mQ + 2 mQ. Care shall be taken
to ensure that self-heating of the fesistance is managed to minimize the variability on the current during tHe
tests.
bl References are taken froni 1IEC 60086-1.
¢| If the measured capacity is less than 50 % of the capacity specified by the battery manufacturer, calculatign
of minimum capacity~shall be based on the capacity specified by the battery manufacturer instead ¢f
measurement.
4] The non-rechargéable types specified are for alkaline types only.
6 | Classification
6.1 Battery-operated appliances without a supply connection or a functional earth

connection are not classified with respect to protection against electric shock.

NOTE Potential for electric shock hazard is considered to exist only between parts of opposite polarity with no
reference to earth.

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

7.1 Battery-operated appliances and remote controls containing batteries shall be marked
with the:
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— name, trade mark or identification mark of the manufacturer or responsible vendor;

— model or type reference;

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

— type reference of the battery if the battery is either not recharged in the appliance or is
non-rechargeable.

Appliances incorporating batteries that are replaceable shall be marked with the battery type
reference, battery voltage and the polarity of the terminals. Polarity marking is not required if
incorrect insertion of the battery by the user is unlikely to occur due to the construction of the
agphance.

19%
o

If more than one battery type can be used with the appliance, the appliance shall bédmark
with the type reference of at least one of the battery types that can be used together with either
the symbol ISO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery types.

If @appliances use more than one battery, appliances shall be marked to indicate correct polarjty
cgnnection of the batteries.

If relevant, the positive terminal shall be indicated by symbol [E€ 60417-5005 (2002-10) ahd
the negative terminal by symbol IEC 60417-5006 (2002-10).

Examples of acceptable marking of an appliance using three batteries are shown in Figure B|2.

Detachable batteries and separable batteries shall/lbe marked with the:

— | name, trade mark or identification mark of the' manufacturer or responsible vendor;
— | model or type reference;

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

DJtachabIe batteries and separable batteries that are disconnected from the appliance for
chiarging the battery shall be marked with symbol ISO 7000-0790 (2004-01). They shall also
bg marked with symbol IEC-60417-6413 (2019-05) and the model or type reference of the
battery charger or with the substance of the following:

Use only with <madel or type reference> battery charger.

If more than one battery charger can be used to charge a detachable battery and separahle
bgttery that is disconnected from the appliance for charging, the battery shall be marked with
the type reference of at least one of the battery chargers that can be used together with either
the symbol-lSO 7000-0790 (2004-01) or with the substance of the following:

See instruction manual for additional battery chargers.

Batteries that are user replaceable other than general purpose batteries shall be marked with
the:

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

— nominal voltage.

NOTE Examples of general purpose batteries are AAA, AA, C and D alkaline batteries and some lead-acid
batteries.

Compliance is checked by inspection.
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7.6
+ [symbol IEC 60417-5005 plus; positive polarity
(2002-10)]
_ [symbol IEC 60417-5006 minus; negative polarity
(2002-10)]
~= [symbol IEC 60417-6413 battery charger
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.12 Instructions shall be provided with the appliance so that the appliance can be'used safe

DI (2019-05)]

r appliances intended for use at altitudes exceeding 2 000 m, the maximum altitude of u
all be stated.

t is necessary to take precautions during user maintenance, @ppropriate details shall
en.

e instructions shall state the substance of the following:

This appliance is not intended for use by persons (including children) with reduc
physical, sensory or mental capabilities, ortack of experience and knowledge, unle
they have been given supervision or instrction concerning use of the appliance byj
person responsible for their safety.

Children should be supervised to ensure that they do not play with the appliance.
e instructions for appliances incorporating batteries that are intended to be removed f

arging or are intended to be replaced by the user and that can be contained in the small pa
inder in Figure 13 shall state thesubstance of the following:

WARNING: Keep out.of reach of children. Swallowing can lead to chemical burr
perforation of soft tissue, and death. Severe burns can occur within 2 h of ingestig
Seek medical attention immediately.

r appliances intended for use with batteries that use metal-ion chemistries, the instructio
all state the normal temperature range for charging the battery.

e instructions for battery-operated appliances shall contain the following information,
plicable;

the battery type;

y.

or
ts

AsS

: nq safe disposal of used batteries.

how to deal with leaking batteries.

The instructions for battery-operated appliances shall contain the substance of the following:

do not expose the appliance or battery to excessive temperatures;

be aware of the risk of terminals of the battery-operated appliance or battery being sho
circuited by metal objects.

rt-

Instructions for battery-operated appliances containing non-rechargeable batteries shall
state the substance of the following:

This appliance contains non-rechargeable batteries, these batteries are not to be

recharged.
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Instructions for battery-operated appliances containing batteries that are non-user-
replaceable shall state the substance of the following:

This appliance contains batteries that are only replaceable by skilled persons.

Instructions for battery-operated appliances containing batteries that are non-replaceable
shall state the substance of the following:

This appliance contains batteries that are non-replaceable. When the battery is at end
of life, the appliance shall be properly disposed of.

THe instructions for battery-operated appliances incorporating batteries intended to, pe
removed for charging or replaced by the user shall include, as applicable, the substance-of the
following:

— | rechargeable batteries are to be removed from the appliance before being charged;
— | different types of batteries or new and used batteries are not to be mixed;

— | exhausted batteries are to be removed from the appliance and safely disposed of;
— | if the appliance is to be stored unused for a long period, the batteriesi.should be removed;
— | do not use non-rechargeable batteries in place of rechargeable-batteries;
— | do not use modified or damaged batteries.

THe instructions for battery-operated appliances incorporating batteries intended to pe
removed for charging or replaced by the user shall include, as applicable, the followipg
information:

— | the battery type reference;

— | the orientation of the battery with regard to polarity;

— | the method of replacing batteries including maintaining correct polarity.
THe instructions for battery-operated appliances incorporating batteries that are intended|to

bg removed prior to disposal of the appliance shall include details regarding their safe remoyal
and disposal.

THe instructions for battery-operated appliances that use detachable batteries anpd
s¢parable batteries that are disconnected from the appliance for charging the battery shpll
in¢lude the model or type reference of the battery charger to be used along with the substange
ofthe following:

WARNING: Use only with <model or type reference> battery charger.

If the symbalfor battery charger is used, its meaning shall be explained.

NQTE /nstructions can be marked on the appliance as long as they are visible in normal use.

7.15.“The marking specified for batteries intended to be replaced by the user shall be infor
adjacent to the battery compartment.

The marking to indicate correct polarity connection of the batteries specified for appliances
using more than one general purpose battery (battery not designed or sold for a specific
purpose) shall be in or adjacent to the battery compartment.

The type reference of the battery charger shall be placed next to symbol
IEC 60417-6413 (2019-05).
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8

Protection against access to live parts

This clause is not applicable to the appliance functional part of a battery-operated appliance
and its batteries, providing the battery circuits do not have an earth connection or mains

connection.
NOTE 1 The requirements for parts requiring protection against simultaneous contact are specified in B.22.3 and
B.22.4.

NOTE 2 The term appliance functional part is illustrated in Figure B.1.

1(

10

10

11

11

Power input and current
.1 This subclause is not applicable.

.2 This subclause is not applicable.

Heating

A Battery-operated appliances, their surroundings, and‘\batteries shall not atts

eXcessive temperatures in normal use.
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11
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B.

mpliance is checked by determining the temperature_rise of the various parts under t
nditions specified in B.11.1, 11.2, 11.3, 11.7, and 11.8.

r drives for continuous operation, B.11.1 is appficable.

hrted with battery that is fully charged:

y batteries shall not be depletéd“before the end of the rated operating time or rat
mber of operating cycles defined in 11.7.

TE The temperature rising of-the motor and surroundings parts are checked according to 11.7.

.4 This subclause is-not applicable.
.5 This subclause is not applicable.

.6 This subclause is not applicable.

Fo

r other drives, B.11.1 is not applicable. Instead, other drives are tested according to 11.

11.1~ ‘Battery-operated appliances are tested under the conditions of normal operation.

n

he

d

re

disconnected from the appliance for charging purposes, the appliance is operated until it no
longer operates due to depletion of the battery. On the completion of the test, the depleted
battery is immediately replaced with another battery that is fully charged, the battery being
the model or type reference of the battery provided or indicated in the instructions. The test is
repeated until the appliance no longer operates due to depletion of the battery or until the
temperature rises have stabilized to values not more than 5 K higher than the temperature rises
measured at the same locations during the first test, whichever occurs first.

For appliances incorporating integral batteries or separable batteries not disconnected from
the appliance for charging purposes, and that cannot perform their intended function while the
batteries are being charged, the appliance is operated continuously until it cannot perform its
intended function due to the depletion of the batteries.
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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.

Détachable batteries and separable batteries are also subjected to the test of B.19.6.
Fqr 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.

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

19.7 The battery-operated appliance is switched on and operatédyunder stalled conditiops
by:

— | locking the rotor of appliances for which the locked rotor torque is smaller than the full lopd
torque;

— | locking moving parts of other appliances.

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

D
Q

The test is conducted at both Isc (high) and Isc(lew), if testing with the artificial source describ
in|B.5.3.

The test is conducted:

— | until the test sample achieves a steady condition, including returning to room temperature;
or

— | until at a time period of‘atleast 3 h has elapsed.

.

19.11 Electronic cikcuits 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.

NQTE 1 In géneral, examination of the appliance and its circuit diagram will reveal the fault conditions which hgve
to pe simulated, so that testing can be limited to those cases that may be expected to give the most unfavouraple
reqults.

Appliances having a device with an off position obtained by electronic disconnection, on a
d(: VibU t;lat odarli }Jl’db(:' t;lc a[J[JI'I'dII(;b' I'Il (=] btdll(.l";.ly IIIUu‘l;', dl T oubjb‘u‘cu’ iU t;lU tcbtb Uf 1911 .

NOTE 2 For information on general guidance relating to the sequence of tests for the evaluation of electronic
circuits, reference is made to informative Annex Q. It is noted that in the parts 2 there may 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. The appliance
shall comply with the conditions specified in 19.13.

If a conductor of a printed circuit board becomes open-circuited, the appliance is considered to
have withstood the particular test, provided that the base material of the printed circuit board
withstands the test of normative Annex E.
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19.11.2 When any of the fault conditions are simulated, the duration of the test is until steady
conditions are established.

19.11.4 Appliances having a device with an off position obtained by electronic disconnection,

or

a device that can be placed in the stand-by mode, are subjected to the tests of 19.11.4.1 and

19.11.4.2. The tests are carried out with the appliance supplied by a battery that is fully
charged, the device being set in the off position or in the stand-by mode.

Appliances incorporating a protective electronic circuit are subjected to the tests of 19.11.4.1

an
au

19
op
in

19
ig
in

ring the relevant tests of Clause 19 except 19.2 and 19.11.3.

ed

.11.4.8 Battery operated appliances are supplied with a battery that is fully charged ahd
erated under normal operation for approximately 60 s, and then subjected to a 6Q s
erruption 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~festart from the same
operating cycle point reached before the battery supply was interfupted; or

not continue operating without requiring manual intervention-te restart from the part of the
cycle selected by the user.

.13 During the tests, the appliance shall not emit flames, molten metal, or poisonous |or

pitable gas in hazardous amounts and temperature,rises shall not exceed the values shoyn

Table 9. No explosion or ignition of the battery shall occur during or after the test.

Vénting of the cells is permitted provided thatthey have not vented by any means other than

th

NG

Aff
cQ
20

fough their vents.

fer the tests, and when the appliance has cooled to approximately room temperature,
mpliance with B.22.3 and B.22.5 shall not be impaired and the appliance shall comply wijth

TE 1 Gas vented from cells is not considergd to be poisonous or ignitable in hazardous amounts.

.2 and Clause 29, if it can still be operated.

Table 9 — Maximum abnormal temperature rise

Temperature rise

K

Part

[¢]

hbinets @

ooden supports, walls, ceiling and floor of the test corner and wooden 150

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

For appliances which are immersed in or filled with conducting liquid in normal use, the
appliance is immersed in or filled with water for 24 h before the test of B.22.5 is carried out.

The appliance shall not undergo a dangerous malfunction, and there shall be no failure of
protective electronic circuits if the appliance is still operable.

Appliances tested with an electronic switch in the off position, or in the stand-by mode, shall:

not become operational; or

if they become operational, not result in a dangerous malfunction during or after the tests
of 19.11.4.
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NOTE 2 Unintended operation that can impair safety, can result from careless use of appliances, such as:
— storage of small appliances while connected to the supply;
— placing flammable material on working surfaces of heating appliances; or

— placing objects in areas near motorized appliances that are not expected to start.

In an appliance containing lids or doors that are controlled by one or more interlocks, one of
the interlocks may be released provided that both of the following conditions are fulfilled:

— the lid or door does not move automatically to an open position when the interlock is
released;

— | the appliance will not restart after the cycle in which the interlock was released.

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 jndjication of polarjty
arp connected to the battery terminals of the opposite polarity, unless-such a connection py
the user is unlikely to occur due to the construction of the appliance.

B.[19.2 For battery-operated appliances with provision for multipfe batteries, one or more|of
the batteries shall be reversed and the appliance shall be operated, if reversal by the user|of
battery polarity is allowed by the construction.

B.[19.3 For battery-operated appliances with motor(s), the terminals of each motor are short
cifcuited one at a time, where the resistance of the~Short-circuit does not exceed 10 mQ anhd
with the appliance operating under the conditions ‘of Clause 11. The test is conducted until
steady conditions are achieved, including returning to room temperature or until a time peripd
of|at least 3 h has elapsed.

B.19.4 Appliances incorporating batteries that use metal-ion chemistries are tested as follows.

The test is conducted with all the cells of the battery fully charged and, for batterips
cansisting of more than one cell, one cell fully discharged on a detachable battery |or
s¢gparable battery connected-to the appliance or on an appliance containing an integral
battery.

The main discharge«connections of the battery are shorted with a resistance not to excepd
1d mQ. The test is_conducted until a non-self-resetting protection device operates or gn
infentionally weak part becomes permanently open-circuited or until the test sample retums
tolroom tempetrature.

NQTE Theunain discharge connections for separable batteries or detachable batteries are the battery termingls.
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,
are tested with the battery connected, under the following fault conditions applied one at a time:

— any cord provided between the battery-operated appliance and a separable battery shall
be short-circuited at the point along its length likely to produce the most adverse effects;

— for appliances having batteries that are replaceable and that can be removed without the
aid of a tool, and having terminals that can be short-circuited by a thin straight bar, the
terminals of the battery are short-circuited;

— charging terminals of the battery-operated appliance that are simultaneously accessible
with the test probe 13 of IEC 61032 are short circuited so as to produce the most
unfavourable result.

The battery-operated appliance is switched on and no additional mechanical load is applied.
The tests are conducted until the test sample achieves a steady condition, including returning
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to room temperature or, until a time period of at least 3 h has elapsed. The resistance of the

sh

ort circuit shall not exceed 10 mQ.

B.19.6 Detachable batteries and separable batteries are tested under the following fault

co

ndition.

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.

2(

B.
u
fa

Cq
le

b)

Stability and mechanical hazards

20.1 The enclosure of a battery-operated appliance incorporating an integralcbattery th

lure.

bs than 0,2 Ah, and measurement in the case of a) or by the test ofdb).

be not less than the value specified in Table B.2; or

a volume of air of the amount specified in Table{B;3 shall be injected through
(2,85 + 0,05) mm diameter orifice into the enclastre at an initial overpressure
2 070 kPa + 10 %. Test fittings used for the test shallnot increase the enclosure volume
more than 3 ml. The overpressure within the enelosure shall drop below 70 kPa within 3(
without any unintended rupturing damage to thie~enclosure

Table B.2 — Total area ofcopenings 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< Al 25 30
25 sAh <100 50
Ah 2100 100

Table B.3 — Volume of air injected at 2 070 kPa

mpliance is checked by inspection after the tests of Clause 19 for batteries with a capacy

es metal-ion chemistry shall withstand the pressure generated when a cel\vents duripg

The total area of the unobstructed openings in the enclosure @llowing gasses to pass shpll

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

ch

emistries 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).
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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

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
Cco

Cq

TH
of
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.1 Battery-operated appliances shall have adequate mechanical strength and shahl
nstructed to withstand such rough handling that may be expected in normal use.

mpliance is checked as follows.

e appliance fitted with fully charged batteries and rigidly supported is subject to test E|
IEC 60068-2-75. Three blows, each having an impact energy of 0,5 J, are applied to evg
int of the appliance enclosure that is likely to be weak.

hecessary, the blows are also applied to handles, levers, knobs @nd similar parts and to sign
mps and their covers but only if the lamps or covers protrude.fram the enclosure by more th
mm or if their surface area exceeds 4 cm?. Lamps withinvthe appliance and their covers §
ly tested if they are likely to be damaged in normal use.

hen applying the release cone to the guard of-a<visibly glowing heating element, t
mmer head passing through the guard shall not strike the heating element.

there is doubt as to whether a defect Has occurred by the application of test Ehb
C 60068-2-75, this defect is neglected.alid the group of three blows is applied to the sar
hce on a new sample which shall then withstand the test.

Hand-held battery-operated appliances shall also be subjected to test free-fall — procedy

15
su
ch

of IEC 60068-2-31. They shail\be dropped three times from a height of 1 m onto a concre
rface. The sample shall be\positioned to vary the point of impact. Batteries shall be fu
arged prior to the test.~\Hand-held battery-operated appliances employing detachak

batteries are tested with ‘and without the detachable battery.

Fd
ol
C

co

D3
th

llowing the aboVe Ytests, the appliance shall not catch fire, leak fluid that is visible from t
tside of the appliance enclosure or explode and shall meet the requirements of Clause 2
ause 29, B.22.3 and B.22.5 where short circuit of functional insulation will imp
mpliance with this standard.

mage)to the finish, small dents that do not reduce clearances or creepage distances bel
palues specified in Clause 29, and small chips that do not adversely affect protection agairn

ac

he
01
air

bW
st

ignored.

If a decorative cover is protected by an inner cover, fracture of the decorative cover is ignored
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
materials are ignored.

B.21.1 Separable batteries and detachable batteries, when not connected to the appliance,
shall have adequate mechanical strength and shall be constructed to withstand such rough
handling that may be expected in normal use.
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Compliance is checked as follows.

The fully charged battery, rigidly supported is subject to test Ehb of IEC 60068-2-75. Three
blows, each having an impact energy of 0,5 J, are applied to every point of the battery
enclosure that is likely to be weak.

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.

DJztachabIe batteries and separable batteries shall also be subjected to the test free~fall —
prpcedure 1, of IEC 60068-2-31. They shall be dropped three times from a height of 1 ,monto
a goncrete surface. The battery shall be positioned to vary the point of impact. Batterie's shall
bd fully charged prior to the test.

Affer the tests, visual inspection shall show there is no damage to the battery and the battery
sHall not catch fire, leak fluid that is visible from the outside of the battery énclosure or explofe
arld shall meet the requirements of Clause 20, Clause 29, B.22.4 and B.22/5 where short circuit
offfunctional insulation will impair compliance with this standard.

Damage to the finish, small dents that do not reduce clearances;or'creepage distances below
the values specified in Clause 29, and small chips that do not adyersely affect protection against
adcess to parts requiring protection against simultaneous’ contact according to B.22.4 gre
ighored.

If B decorative cover is protected by an inner cover, fracture of the decorative cover is ignorgd
if the inner cover itself withstands the test.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and similar
mdaterials are ignored.

Fqr batteries that use metal-ion chermistry:

— | the open circuit voltage of thecbattery 24 h after the tests shall not be less than 90 % of the
voltage measured immedijately prior to the tests;

— | cells shall not have vented by any means other than through their vents.
22 Construction

2211 Non-detachable parts that protect against electric shock, moisture or contact wjth
moving partsishall be fixed in a reliable manner and withstand the mechanical stress occurripg
ddyring notmal use. Snap-in devices used for fixing such parts shall have an obvious lockgd
pgsitian,"The fixing properties of snap-in devices used in parts that are likely to be removgd
dLIring installation or servicing shall be reliable.

22.20 Direct contact between current carrying parts and thermal insulation that would impair
compliance with this standard shall be effectively prevented unless such material is non-
corrosive, non-hygroscopic and non-combustible.

The requirement is not applicable to glass-wool thermal insulation.

NOTE Non-impregnated slag-wool is an example of corrosive thermal insulation.

22.24 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.
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22.25 This requirement does not apply to battery-operated appliances that do not contain
parts requiring protection against simultaneous contact according to B.22.3.

22.26 This subclause is not applicable.

22.27 This subclause is not applicable.

22.28 This subclause is not applicable.

22

22

22

B.
ol
IE

Us
sh
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Cq

.29 This subclause 1s not applicable.
.30 This subclause is not applicable.
.31 This subclause is not applicable.
.32 This subclause is not applicable.

.33 Conductive liquids that are or may become accessible in normal use and conducti

uld be impaired.

.34 This subclause is not applicable.
.35 This subclause is not applicable.
.36 This subclause is not applicable.
.37 This subclause is not applicable.

22.1 User accessible interfaces between elements of a battery system (not mai
nnections) shall not employ appliance couplers according to IEC 60320 (all parts)
C 60309-2.

er accessible interfaces between elements of a battery system (not mains connection

ptected against.the use of an incorrect supply:

barrel capnectors 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.

ulation only or with other current carrying parts such that gompliance with B.22.3 and B.23.

Ve
nt

or

s)

all not employ connectors of the following types unless the battery system is adequatgly

mpliance is checked by inspection, measurement and for determining adequacy of protecti

IET-V-V (W N +h fallaisiin. taqt

......

The mating connector shall be supplied by a:

5 V AC voltage that is increased in 5 V increments to 30 V for 5 min at each increment; and

then;

10 V DC voltage with less than 10 % ripple in 10 V increments to 60 V for 5 min at ea
increment.

ch

The source shall be selected such that its current capability does not limit the charging of the
battery.
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During the application of incremental voltages, the appliance shall either be capable of
operating normally or, if not, the appliance shall not emit flames, molten metal, or poisonous or
ignitable gas in hazardous amounts and temperature rises shall not exceed the values shown
in Table 9. No explosion or ignition of the battery shall occur during or after the test. Venting
of the cells is permitted provided that they have not vented by any means other than through
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.

Caompliance is checked by inspection during the test of Clause 11.

B.22.3 Battery-operated appliances shall be so constructed and enclosed that there|is
adequate protection against simultaneous contact with two or more conductive parts where the:

— | voltage between them exceeds 42,4 V; and

— | current between the conductive parts exceeds 2 mA for DC or 0,7 mA ‘peak for when ripple

exceeds 10 %.

Caompliance is checked by inspection and the following test.

Tgst probe B and test probe 18 of IEC 61032 are applied with a force not exceeding 1 N, the
adpliance being in every possible position except that appliances normally used on the flgor
arld having a mass exceeding 40 kg are not tilted. The test probe is applied through openings
tolany depth that the probe will permit and is rotated-er.angled before, during and after insertipn
tolany position. If the opening does not allow thelentry 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 usqgd.
If the probe then enters the opening, the testiisorepeated with the probe in the angled positiqn.

Ddring the tests with test probe B, all detachable parts are removed except lamps located
bghind a detachable cover are not removed. However, during insertion or removal of lamps
which are located behind a detachable cover, protection against simultaneous contact wjth
pdrts having a voltage between tliem exceeding 42,4 V shall be ensured.

Ddring the tests with test-probe 18, the appliance shall be fully assembled as in normal use
without any parts removeda-

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.

It shall not-bé.possible to touch two or more conductive parts of opposite polarity with the probges
if the voltage between them exceeds 42,4 V and the current between them exceeds 2 mA for
DC or(0,7 mA peak for when ripple exceeds 10 %.

The current is measured using the circuit in Figure 4 of IEC 60990:2016.
Test probe 19 of IEC 61032 s also applied as specified for test probe 18.

Test probe 19 of IEC 61032 is not applied to parts of drives that are located at a height of more
than 850 mm above the floor or other access level in normal use.

Test probe 18 of IEC 61032 is not applied to parts of drives that according to the instructions
are required to be mounted at a height of more than 1,8 m above the floor or other access level.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-162 - |EC 60335-2-103:2023 EXV © |[EC 2023

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
bdttery 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
arld is rotated or angled before, during and after insertion to any position. If the operinig does
ndt allow the entry of the probe, the force on the probe in the straight position is jacreased|to
2dQ N. If the probe then enters the opening, the test is repeated with the probe(in'the angled
pdsition.

Ddring the tests with:

— | test probe B, all detachable parts are removed;

— | test probe 18, no parts are removed.

However, test probe 18 is not applied to batteries for appliafces for commercial use unless
they are intended to be installed in an area open to the public.

It shall not be possible to touch two or more conductive/parts of opposite polarity with the probges
if the voltage between them exceeds 42,4 V and the.current between them exceeds 2 mA.

THe current is measured using the circuit in Figure 4 of IEC 60990:2016.
Tgst probe 19 of IEC 61032 s also applied as specified for test probe 18.

Tgst probe 19 of IEC 61032 is not applied to parts of drives that are located at a height of mgre
than 850 mm above the floor or*other access level in normal use.

Tgst probe 18 of IEC 61032 is not applied to parts of drives that according to the instructiops
are required to be mounted at a height of more than 1,8 m above the floor or other access levgl.

B.22.5 Insulating materials providing protection against simultaneous contact with two or mgre
cognductive parts shall be adequate when:

— | they arezwithin 1,0 mm of the conductive parts;

— | the-vagltage between the conductive parts exceeds 42,4 V peak; and

— | th€’ current between the conductive parts exceeds 2 mA for DC or 0,7 mA peak for wh

. 1 1 400/
INPpPIc TALTCUS TU /o.

1%
S5

Compliance is checked by inspection, measurement and the following test.

The insulating material is subjected for 60 s to 750 V or 1,2 times the working voltage plus
700 V, whichever is greater, in accordance with IEC 61180. The test voltage is applied on
opposing sides of the insulating material.

NOTE This does not exclude the testing of the material as situated within the appliance.

During the test care shall be taken to avoid overstressing parts not needed to provide protection
against simultaneous contact with two or more conductive parts.
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The high-voltage source used for the test is to be capable of supplying a short circuit current |

between the output terminals after the output voltage has been adjusted to the appropriate test
voltage. The overload release of the circuit is not to be operated by any current below the

tripping current I.. The values of I and I, are 200 mA and 100 mA, respectively.

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 gpetation
venting is relied upon for compliance with this standard.

Caompliance is checked by inspection and by the tests of this standard.

23 Internal wiring

23.3 Instead of the electric strength test of 16.3, battery-operated appliances shall comply

wifth 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 witlh'|[EC 62133-1:2017 or IEC 62133-2:2017. Th
arg tested as part of the appliance according to this standard.

24.1.1 This subclause is not applicable.

24.1.3 Switches in battery-operated appliances shall have adequate breaking capacity a
shiall withstand, without excessive wear or other harmful effect, the mechanical, electrical, a
thermal stresses occurring in-the battery-operated appliance.

The relevant standard- for switches is IEC 61058-1-1:2016 for mechanical switches a
IEIC 61058-1-2:2016 ) for electronic switches. The number of cycles declared for 7.4

/ 61058-1:2016/shall be at least 10 000 under the load conditions encountered in t
adpliance, this-being the declared specific load according to 7.2.5 of IEC 61058-1:2016. If t
switch make§ and breaks a locked rotor current, the number of cycles declared for 7.4.9
/ 61058-1:2016 shall be at least 50 under the load conditions encountered in the appliang
this being the declared specific load according to 7.2.5 of IEC 61058-1:2016.

hd
hd

nd
of
he
he
of
e,

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 61058-1-1:20

16

or IEC 61058-1-2:2016 for the number of cycles declared, compliance is checked by the

following tests conducted on separate samples:

— 50 cycles of making and breaking the locked motor current, if any, encountered in the
battery-operated appliance incorporating a battery that is fully charged. Each "on" period
having a duration of not more than 0,5 s and each "off" period having a duration of at least

10 s;
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— 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 load.
The switch is actuated at a uniform rate of 30 cycles per minute.

The switch shall complete the required cycles of operation and shall have no electrical or
mechanical failure. At the end of the tests:
— the switch contacts shall operate properly in the "on" and "off" positions;

— the temperature rise of the switch terminals shall not have increased by more than 30 K
above the temperature rise measured in Clause 11.

B.24.1 The relevant standards for non-acid based electrolyte cells employed in batteries\dre
IEIC 62133-1:2017 for nickel systems and IEC 62133-2:2017 for lithium systems.

NQTE 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
Sqbclauses 7.3.8.1 (vibration) and 7.3.8.2 (mechanical shock) of IEC 62133-2:2017.

23 Supply connection and external flexible cords

25.9 Therequirement also applies to interconnection cords of/battery-operated appliancgs.

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.

f25.1 Insulated conductors of interconnéction cords of battery-operated appliances shgll
mply with the requirements for internal wiring and shall be provided with at least 0,5 mm thick
ter sheath made of insulating material’ equivalent to that of supply cords described in 25]7.

mpliance is checked by inspegtion and by test.

Terminals for external conductors

f26.1 Terminal devices in an appliance for the connection of the flexible leads or flexible cdrd
nnecting a sepanable battery shall be so located or shielded that there is no risk of incorrgct
nnection.

Caompliance’is checked by inspection.

271 _Provision for narfhing

27.1 The battery-operated appliance shall have no provision for a protective earth but may
incorporate a functional earth.

29 Clearances, creepage distances and solid insulation

29.1 Clearances shall not be less than the values specified in Table 16, taking into account
the rated impulse voltage. For battery-operated appliances, the rated impulse voltage shall
be 500 V for working voltages less than 50 V and 1 500 V for all other working voltages.
However, if the construction, including between parts of opposite polarity for connecting the
battery, is such that the distances could be affected by wear, by distortion, by movement of the
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pa
by

rts or during assembly, the clearances for rated impulse voltages of 1 500 V are increased
0,5 mm and the impulse voltage test is not applicable.

NOTE The procedure for assessing clearances is given in informative Annex L.

B.29.1.1 For parts requiring protection against simultaneous contact according to B.22.3 and
B.22.4, the sum total of the clearances between each of these parts and their nearest

ac

cessible 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.

Cq

NG

mpliance is checked by measurement.

TE 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 apd
B.p2.4, the sum total of the creepage distances between each of these parts_ and their neargst
agcessible 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.

Caompliance is checked by measurement.

NQTE The procedure for assessing creepage distances is given in ClaGse L.2.

3Q Resistance to heat and fire

30.1 External parts of non-metallic materialy\the deterioration of which might cause the

battery-operated appliance, separable battery or detachable battery to fail to comply wjth

thls annex, shall be sufficiently resistant to freat.
a) Complete appliance:
Tested to main part of standard while operated ¢r
CA charged by mains or renewable energy sourde
(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 ¢r
(CC) charged by mains or renewable energy source
S — PS {.e.c.n.n
Appliance functional part:

Tested to normative Annex B when operated on
battery power

IEC
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c)
Detachable power supply part:
CA
Tested to main part of standard with and without the
appliance connected
A Complete appliance:
s ——{pPs @ ..... 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 o
battery power
d)
Detachable power supply part:
CA

Tested to main part of standard with and without thee
appliance connected

@ ‘/A Complete appliance;

S ——i PS @ ..... Tested to main parnt of standard while operated by

charged by mains or renewable energy source

Appliance functional part:
IEC

Figure B.1 — Examples of battery-operated appliance constructions
and application ef.normative Annex B (7 of 2)

BC

="
1

)

CA\

CA >

=}

=

Tested to normative Annex B when operated o
battery power

=}

Battery charger:

Tested to IEC 60335-2-29
Detachable battery:

Tested to normative Annex B
Complete appliance:

Tested to normative Annex B when operated o
battery power with detachable battery attached

=}

IEC
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f)
Detachable power supply part:
CA
Tested to main part of standard with and without the
battery connected
Separable battery:
Tested to normative Annex B
S
S— PS |CC ccl B Complete appliance:
— M |
—— J
Tested to main part of standard while operated-Qy
[Ec Mains or renewable energy source while thg’ batteny
is being charged:
Appliance functional part:
Tested to normative Annex B ‘when operated gn
battery power with separable‘battery attached b{it
detached from detachable power supply part:
Kley
gA complete appliance CcC charge circuitry
A appliance functional part PS detachable power supply part
B battery BC battery charger
S supply detachable connection
DB detachable battery s non-detachable connection

Figure B.1 (2 of 2)

x3

Figure B.2 — Examples of correct polarity connection marking

representing three batteries

IEC
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Annex C
(normative)

Ageing test on motors

This annex is applicable when there is doubt with regard to the temperature classification of the
insulation of a motor winding, for example:

— if the temperature rise of the motor winding exceeds the values specified in Table 3;

— | when well-known insulating materials are used in an unconventional way;

— | when combinations of materials of different temperature classes are used at a tempéerature
higher than that allowed for the lowest class;

— | when materials are used for which sufficient experience is not available, for, instance|in

motors having integral core insulation.

This test is carried out on six samples of the motor.

The rotor of each motor is locked and a current is passed individually,through the rotor windihg
arld the stator winding, this current being such that the temperature,-of the relevant winding|is
edqual to the maximum temperature rise measured during the testof Clause 11, increased py
28 K. This temperature is further increased by one of the vatues chosen from Table C.1. The
carresponding total time during which the current is passed.istindicated in the table.

Table C.1 — Test condifions

Temperature increase Total time
K h
0+3 pa
10 + 3 0,5p
20 + 3 0,25p
30-£3 0,125 p

NOTE  The'temperature increase chosen is selected by
the manufacturer.

al_pis 8 000 unless otherwise specified in the relevant
part 2.

The total time_is.divided into four equal periods, each being followed by a period of 48 h durihg
which the moter is subjected to the humidity test of 15.3. After the final humidity test, the
insulation (shall withstand the electric strength test of 16.3, but with the test voltage reduced|to
50 % ofthe value specified.

After’e€ach of the four periods and before the subsequent humidity test, the leakage current|of
the insulating system is measured as specified in 13.2, any component not forming part of the
insulation system under test being disconnected before the measurement is made.

The leakage current shall not exceed 0,5 mA.

Failure of only one of the six motors during the first of the four periods of the test is ignored.

If one of the six motors fails during the second, third or fourth period of the test, the remaining
five motors are subjected to a fifth period followed by the humidity test and the electric strength

test.

The remaining five motors shall complete the test.
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Annex D
(normative)

Thermal motor protectors

This annex is applicable to appliances having motors that incorporate thermal motor protectors
that are necessary for compliance with this standard.

The appliance is supplied at rated voltage and is operated under stalled conditions by:

— | locking the rotor of appliances for which the locked rotor torque is smaller than the full‘lopd
torque;

— | locking moving parts of other appliances.
The duration of the test is as follows:

— | motors having self-resetting thermal motor protectors are operated for 300 cycles or for 72 h,
whichever occurs first, unless they are likely to be permanently subjected to the supply
voltage, in which case the duration is 432 h;

— | motors having non-self-resetting thermal motor protectors are\operated for 30 cycles, the
thermal motor protector being reset as soon as possible afterieach operation, but in not lelss
than 30 s.

Ddring the test, temperatures shall not exceed the values, specified in 19.7 and the appliange
sHall comply with 19.13.
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Annex E
(normative)

Needle-flame test

The needle-flame test is carried out in accordance with IEC 60695-11-5:2016 with some of the
clauses of IEC 60695-11-5:2016 being modified as follows.

R¢

TH

M

TH
sh

M

TH

Ad

If

Rd

TH
m

11

E1 Heationfi

bplacement:

e duration of application of the test flame is 30 s + 1 s.

Test procedure

. Position of test specimen

bdification:

e specimen is arranged so that the flame can be applied\to a vertical or horizontal edge
own in the examples of Figure 2.

.B Application of needle-flame

bdification:
e first paragraph does not apply.
dition:

bossible, the flame is appliéd-at least 10 mm from a corner.

.4 Number of test specimens

bplacement:

e test is carried out on one specimen. If the specimen does not withstand the test, the te
by be repeated on two additional specimens, both of which shall then withstand the test.

Evaluation of test results

st

Addition:

The duration of burning (t,) shall not exceed 30 s. However, for printed circuit boards, the
duration of burning shall not exceed 15 s.
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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.p Terms and definitions

1.5.3 This subclause is applicable.
Class X capacitors are tested according to subclass X2.
1.5.4 This subclause is applicable.
Clpss Y capacitors are tested according to subclass Y2.

1.6 Marking

Itgms a) and b) of this subclause are applicable.

3.4 Approval testing
3.4.3.2 Tests
Tdble 3 is applicable as follows:

— | group 0: Subclauses 4.1, 4.2.1 and 4+2.5;
— | group 1A: Subclause 4.1.1;

— | group 2: Subclause 4.12;

— | group 3: Subclauses 4.13.and 4.14;

— | group 6: Subclause 4.1%;

— | group 7: Subclause 4,18.

4.1 Visual examination and check of dimensions

THis subclauselis‘applicable.

4.2 Electrical tests

4.2.1/,This subclause is applicable.

4.2.5 This subclause is applicable.

4.2.5.2 Only Table 11 is applicable. The values for test A apply; however, for capacitors in
heating appliances, the values for test B or test C apply.

4.12 Damp heat, steady state

This subclause is applicable.

Only insulation resistance and voltage proof are checked (see Table 15).
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4.13 Impulse voltage

This subclause is applicable.

4.14 Endurance

Subclauses 4.14.1, 4.14.3, 4.14.4 and 4.14.7 are applicable.

4.14.7 Only insulation resistance and voltage proof are checked (see Table 16) together with
a visual examination to ensure that there is no visible damage.

4.17 Passive flammability test

This subclause is applicable.

4.18 Active flammability test

This subclause is applicable.



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IE

C 60335-2-103:2023 EXV © IEC 2023 -173 —

Annex G
(normative)

Safety isolating transformers

The following modifications to this standard are applicable for safety isolating transformers.

The clause numbers in this Annex refer to the clause numbers in the main part of this standard
that are modified.

NG

17

F4

NG

29
IE

Fg
ng
re
ar

Fa
30

.] Transformers for specific use shall be marked with the:

Marking and instructions

name, trademark or identification mark of the manufacturer or responsibte vendor;
model or type reference.

TE The definition of transformers for specific use is given in IEC 61558-1:2017-
Overload protection of transformers and associated circuits
il-safe transformers shall comply with Subclause 15.5 0fNEC 61558-1:2017.
TE This test is carried out on three transformers.

Construction

bclauses 19.1 and 19.1.2 of IEC 6155852-6:2009 are applicable.

Clearances, creepage distances and solid insulation

1, 29.2 and 29.3 The,distances specified in Table 20, Table 21 and Table 22
C 61558-1:2017 apply.

r insulated winding-wires complying with Subclause 19.12.3 of IEC 61558-1:2017 there g
requirements for clearances or creepage distances. In addition, for windings providi
nforced insulation, the distances specified in Table 20 and Table 21 of IEC 61558-1:20
e not assessed.

r safety isolating transformers subjected to periodic voltages with a frequency exceedi
kHz,)the clearances, creepage distances and solid insulation values specified

IE

of

B
17

ng
in

(C\60664-4:2005 are applicable, if these values are greater than the values specified

n

Table 20, Table 2T and Table 22 of [EC 61558-1:2017.
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Annex H
(normative)

Switches

Switches shall comply with the following clauses of IEC 61058-1:2016 and IEC 61058-1-1:201
as appropriate, being modified as follows.

The tests are carried out under the conditions occurring in the appliance.

61

Bgfore being tested, switches are operated 20 times without load.

8 | Marking and documentation

Switches are not required to be marked. However, a switch that can be tested separately frg
the appliance shall be marked with the manufacturer's name or trademark and the ty
reference.

13 Mechanism

NQTE The tests can be carried out on a separate sample.

18 Insulation resistance and dielectric strength
Suybclause 15.1 is not applicable.

Suybclause 15.2 is not applicable.

Sybclause 15.3 is applicable for full-disconnection and micro-disconnection. This test is carri
oyt immediately after the humidity test of Subclause 15.3 of IEC 60335-1.

11 Endurance

Compliance is checked-on three separate appliances or switches.

Far 17.5.4 of IEC-61058-1-1:2016, the number of cycles of actuation declared according to 1.

is {10 000 unjess otherwise specified in Subclause 24.1.3 of IEC 60335-1.

Switches-intended for operation under no load and which can be operated only with the aid
a fool‘are not subjected to the tests. This applies also for such switches operated by hand tHh

m

of
at

arp™interlocked so that they cannot be operated under load. However, switches without th

is

interlock are subjected to the test of 17.5.4 of IEC 610568-1-1:2016 for 100 cycles of operation.

Subclauses 17.3 and 17.6.2 of IEC 61058-1-1:2016 are not applicable. The ambient

temperature during the test is that occurring in the appliance during the test of Clause 11
IEC 60335-1, as specified in footnote b of Table 3.

in

At the end of the tests, the temperature rise of the terminals shall not have increased by more

than 30 K above the temperature rise measured in Clause 11 of IEC 60335-1.
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20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

Clause 20 of IEC 61058-1:2016 is applicable to clearances across full disconnection and micro-
disconnection. It is also applicable to creepage distances for functional insulation, across
full disconnection and micro-disconnection, as stated in Table 14.
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Annex |
(normative)

Motors having basic insulation that is inadequate
for the rated voltage of the appliance

The following modifications to this standard are applicable for motors having basic insulation
that is inadequate for the rated voltage of the appliance.

TH
th
ar

11

11
ris

.

m

16

16
to

.] Metal parts of the motor are considered to be bare live parts.

e clause numbers in this Annex refer to the clause numbers in the main part of this stand3
ht are modified. Clauses that are additional to the clauses in the main part of this standg
b identified by adding the Annex letter with the numbering starting at 1.

Protection against access to live parts

Heating

.3 The temperature rise of the body of the motor is determined instead of the temperatu
e of the windings.

.8 The temperature rise of the body of the motaer, where it is in contact with insulati
hterial, shall not exceed the values shown in Table/3 for the relevant insulating material.

Leakage current and electric strength

.3 The insulation between live parts:of the motor and its other metal parts is not subject
this test.

Abnormal operation
.1 The tests of 19.7 to 19.9 are not carried out.

pliances are also-subjected to the test of 1.19.1.

shorteircuit of the terminals of the motor, including any capacitor incorporated in the mo
cireuit;

9.1 Thedppliance is operated at rated voltage with each of the following fault conditions:

rd
rd

D
Q.

or

chaort civeorif nf nach AdinAdn Af tha pactifing:
oot o Cort o CatCrGroGC—OoT—rC—TCCTrm1eTs;

open circuit of the supply to the motor;
open circuit of any parallel resistor, the motor being in operation.

Only one fault is simulated at a time, the tests being carried out consecutively. The faults are
simulated as shown in Figure I.1.

22 Construction

1.22.1

For class | appliances incorporating a motor supplied by a rectifier circuit, the DC

circuit shall be insulated from accessible parts of the appliance by double insulation or

re

inforced insulation.
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Compliance is checked by the tests specified for double insulation and reinforced insulation.

H

o 0O - >

© 1 T *
el |
| C e
| |
l |
l |
Al |
| q |
l |
—
S . Cp — '
| |
IEC b bl IEC
a) Parallel circuit b) Series circuit

original connection

short-circuit

open circuit

short-circuit of the terminals of the motor
short-circuit of a diode

open circuit of the supply to the motor

open circuit of the parallel resistor

Figure 1.1 — Simulation of faults
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Annex J
(normative)

Coated printed circuit boards

Protective coatings of printed circuit boards shall comply with IEC 60664-3:2016 with some of
the clauses of IEC 60664-3:2016 being modified as follows.

a

—Fests

.1 General

5
When production samples are used, three samples of the printed circuit board are tested.

5.¥ Conditioning of the test specimens
5.7.2 Cold conditioning

THe test is carried out at —25 °C.

5.Y.4 Rapid change of temperature

Sgverity 1 is specified, the number of cycles is 5.

5.7.5.2 Additional conditioning with respect to@lectromigration

The test duration is 10 days.

5.9 Additional tests

This subclause is not applicable.
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Annex K
(informative)

Overvoltage categories
The following information on overvoltage categories is extracted from IEC 60664-1:2007.

Overvoltage category is a numeral defining a transient overvoltage condition.

Equipment of overvoltage category |V is for use at the origin of the installation.

NQTE 1 Examples of such equipment are electricity meters and primary overcurrent protection equipment!

Equipment of overvoltage category Ill is equipment in fixed installations and for.cases whe
the reliability and the availability of the equipment is subject to special requirements.

NQTE 2 Examples of such equipment are switches in the fixed installation and equipment for industrial use wi

pefmanent connection to the fixed installation.

Equipment of overvoltage category Il is energy consuming equipment to be supplied from t
fixed installation.

NQTE 3 Examples of such equipment are appliances, portable tools and’other household and similar loads.

If such equipment is subjected to special requirements with regard to reliability and availabili
overvoltage category Il applies.

Equipment of overvoltage category | is equipment for connection to circuits in which measur
arg taken to limit transient overvoltages to an“appropriately low level.

yv
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(informative)

Guidance for the measurement of clearances
and creepage distances

In general, appliances are in overvoltage category II.

When measuring clearances, the following applies.

e rated impulse voltage is determined from Table 15.

If pollution degree 3 is applicable, or if the appliance is class 0 or class 01, the clearances for
sic insulation and functional insulation are measured and compared with the valugs
specified in Table 16. For other cases, the impulse voltage test may be carried out if the rigidjty
refluirements of 29.1 are met, otherwise the values specified in Table 16 apply. However, {or

b

fupctional insulation that is subjected to a steady-state voltage or.fécurring peak voltage wijth
requency not exceeding 30 kHz, the clearances are also obtained from Table F.7a|in

a

IEC 60664-1:2007 or if the frequency exceeds 30 kHz, Clause)4 in IEC 60664-4:2005. The

larger of the values so obtained is applied if they exceed thevalues specified in Table 16.

Clearances of supplementary insulation and reinforced insulation are measured apd

CO

NG

Fof these requirements, refer to the text in 29.1.5.

NG

mpared with the values specified in Table 16.

Rated voltage

TE 3 The sequence for determining clearancesis’shown in Figure L.1.

Rated impulse

TE 2 Special considerations apply for clearances subjected to higher working voltages than rated voltage.

Overvoltage voltage
category (Table 15)
I
I
No [Poliution degree
3 applicable
Basic Y
insulation es Functional
insulation
Basic Terminals of tubular
4 . Class I, 11, 1l Class 0, 01 ’
ihsulation orce P sheathed heating
[igid parts) appliances appliances elements
(pollution degree 1)
Largest
Impole I applicable
voltagetest cl\l/ggirrgx?e value
(Clause 14) (Table 16) Table 16| Clause 4 of
T IEC 60664-4:2005
No Pollution Yes — Table F.7a of
degree 3 Rigid part ? IEC 60664-1:2007
applicable ?
No
Yes
Table 16
or impulse
voltage test
(Clause 14)
[

Clearance

Figure L.1 — Sequence for the determination of clearances

IEC
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L.2 When measuring creepage distances, the following applies.

The working voltage, pollution degree and material group are determined.

The creepage distances of basic insulation and supplementary insulation are measured
and compared with the values specified in Table 17 or Table 2 in IEC 60664-4:2005 as
appropriate. A particular creepage distance is then compared with the corresponding
clearance of Table 16 and enlarged if necessary in order not to be less than the clearance.
For pollution degree 1, the reduced clearance based on the impulse voltage test can be used.

HQMLemL_th_ehQLeep_a,g_e_d_ﬁ_t_a_n_c_e cannot be less than the values of Table 17

THe creepage distances of functional insulation are measured and compared with the, valugs
specified for periodic working voltages exceeding 30 kHz, Jfabfe 2 |of

IEIC 60664-4:2005.

Th

in Table 18 or,

velues specified in Table 17.

NG

TE The sequence for determining creepage distances is shown in Figure L.2

e creepage distances of reinforced insulation are measured and compared with twice the

Working Material Pollution
voltage group degree
I
[ | [ |
Basic insulation Supplementary Functional Reinforced
(Table 17 or insulation insulation insulation
Table 2 in (as obtained far (larger of Table 18 (29.2.3)

IEC 60664-4:2005
as applicable)

basic insulation
from Table M7
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
fromTable 16

Pollution Pollution
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.

Figure L.3.

See
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Kely

Dihension a

Dimension b

a

b

IEC

positive bare part distance to the external surface represented by foil streteched across the openir
negative bare part distance to the external surface represented by foilstretched across the openir

sum total as specified in B.29.1.1.

Figure L.3 — Measurement of clearances

gs
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Annex M
(informative)

Pollution degree

The following information on pollution degrees is extracted from IEC 60664-1:2007.

e Pollution

Tl« A BHEaRRa-e-nl—daetarmineaa—ib ££ + £ oaollbian ik HRaHatban Tk mAeaeho
T o ToCTTVITOTITITCTTC. OCToTT oS 0o CTTe ot U puoUmutoTT O OT1e— TS uTratrotT? Tire nraciu-

enfjvironment, however, has to be taken into account when considering the microenvironmentf.

Mgans may be provided to reduce pollution at the insulation under consideration by effective
usge of enclosures, encapsulation or hermetic sealing. Such means to reduce pollution may r{ot
bg effective when the equipment is subjected to condensation or if, in normal use,”it generates
pdllutants itself.

Small clearances can be bridged completely by solid particles, dust and water and therefgre
minimum clearances are specified where pollution may be present jn‘the microenvironment

NQTE 1 Pollution will become conductive in the presence of humidity. Pollution caused by contaminated water,
sopt, metal or carbon dust is inherently conductive.

NQTE 2 Conductive pollution by ionized gases and metallic depositions‘o€cur only in specific instances, for example

in garc chambers of switchgear or controlgear and is not covered by |[EC 60664-1:2007.

e | Degrees of pollution in the microenvironment

Fqr the purpose of evaluating creepage distances, the following four degrees of pollution
the microenvironment are established:

n

— | pollution degree 1: no pollution or only dry, non-conductive pollution occurs. The pollutipn
has no influence;

— | pollution degree 2: only non-cenductive pollution occurs, except that occasionally| a
temporary conductivity caused\by condensation is to be expected;

— | pollution degree 3: condugctive pollution occurs or dry non-conductive pollution occurs that
becomes conductive due\to condensation that is to be expected,;

— | pollution degree 4: the pollution generates persistent conductivity caused by conductiye
dust or by rain orssnow.

NQTE 3 Pollution degree 4 is not applicable to appliances.
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Annex N
(normative)

Proof tracking test

The proof tracking test is carried out in accordance with IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 with some of the clauses of IEC 60112:2003 including
IEC 60112:2003/AMD1:2009 being modified as follows.

7 | Test apparatus

7.8 Test solutions

Tgst solution A is used.

1Q Determination of proof tracking index (PTI)

10.1 Procedure

Modification:
The proof voltage is 100 V, 175V, 250 V, 400 V or 600 V, as appropriate.
The test is carried out on five specimens.

In|case of doubt, a material is considered tochave a PTI of the specified value if it withstangds
the test at a voltage equal to the proof voltage reduced by 25 V, the number of drops beihg
ingreased to 100.

10.2 Report

Addition:

The report shall state if the,PTI value was based on a test using 100 drops with a test voltage
of|(PTI-25) V.
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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 Qther parts
of non metallic material forming material
material supplementary supporting
insulation or live parts
reinforced insulation
Ball pressure test at the
higher of
40°C + ATin Clause 11, No tests

Thermoplastic
material forming
supplementary
insulation or
reinforced
insulation

Ball pressure test
at the higher of
75 °C,
40°C + AT
in Clause 11

25 °C + AT in Clause 192

Yes

Thermoplastic
material forming
reinforced
insulation

Yes

Ball pressurg;test
at the highest of
75.°C,
408C + AT
in-Clause 11,
25°C + AT

in Clause 192

Ball pressure test
at the higher of
125 °C,

40 °C + AT
in Clause 11

Ball pressure test
at the highest of
125 °C,

40 °C + AT
in Clause 11,
25°C + AT

in Clause 192

a8 | AT is not taken into account if the tests of 19.4 and 19.5 are terminated by the operation of a non-self-resetti

protective devicefequiring the use of a tool or removal of a cover to reset it.

Figure 0.1 — Tests for resistance to heat

ng
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All parts of hand
-held and similar

appliances
- Glow-wire Material to
Glow wire test at be HB40
550 °C or HBF as
appropriate
Small parts, Material to have
GWEFI of at least a GWFI of at
550 °C or HB40 or least 550 °C

HBF as appropriate

IEC

Figure 0.2 — Selection and sequence of tests for resistance
to fire in hand-held appliances

For connections For connections

carrying >0,5A and carrying <0,5 A and Other parts
parts within 3 mm parts within 3 mm
Small parts, Glow-wire hg/lvitznélvboﬂ hg/lvitznéwﬂ Glow-wire Small parts, l - l -
GWFI of at test at of at least of at least test at GWF I of at Glow-wire Material to
least 750 °C 750 °C 750 °C 650 °C 650 °C least 650 °C test oat be HB40 or
or NFT or to or NFT or to 550 °C HBF as
e at least V-1 be at least V-1 appropriate
Glow-wire Small parts, Material to have
withstand GWEFI of at least a GWFI of
550 °C or HB40 at least 550 °C
or HBF as
appropriate
PCB base Decorative
material with trims,
> low-power knobs, etc.
circuits

| No tests |
I |

Needle-flame Material to be
test at least V-0
or VTM-0

IEC

Figure 0.3 — Selection and sequence of tests for resistance
to fire in attended appliances
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A IEC

"Within a distance of 3 mm" means falling within the dotted boundary formed by the cylinder with hemispherical

epds—as-shown-in-the-above-drawing
T 4

me examples:
B
\
]
\ i
x
-— | /
j-—
A
IEC
a) Example 1
B
D T \
— ~
- [ /
|—
A IEC
b)\"Example 2
B
\ \
C
T i
D /
\ ><
\
-] | /
[ |——
A
IEC
c) Example 3
B
D T
] \ A
\i
- | /
I j——
A IEC

d) Example 4
Key
A connection zone
B non-metallic material
C non-metallic material
D air gap

I current greater than 0,5 A in attended appliances and greater than 0, 2 A in unattended appliances
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X distance from the connection

- 189 —

NOTE The distance X is not measured from the point of the connection since there is little or no temperature
gradient across the current-carrying conductors.

Explanation

Example

X<3mm

X>3 mm

Material subjected to glow-wire test

Material subjected to glow-wire test

B (o B (o
1 Yes Yes No Yes
2 Yes Yes No Yes
3 Yes Yes No Yes
4 Yes Yes No Yes

Cansequential test

In bnattended appliances, B is also subjected to the needle-flame if C produces a flame'that persists for longer th

2 { during the glow-wire test of 30.2.3.2.

Figure 0.5 — Some applications of the term "within a distance of 3 mm"
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Annex P
(informative)

Guidance for the application of this standard to appliances
used in tropical climates

The following modifications to this standard are applicable for class 0 appliances and class 0l
appliances having a rated voltage exceeding 150 V, that are intended to be used in countries
having a tropical climate and that are marked with symbol IEC 60417-6332 (2015-06).

NQTE Tropical climates are characterized by high humidity and high ambient temperatures with little variation, |as
specified in IEC 60721-2-1.

ThHey may also be applied to class | appliances having a rated voltage exceeding 450 V that
arg intended to be used in countries having a tropical climate and that are marked-with symbol

IEC 60417-6332 (2015-06), if they are liable to be connected to a supply mdins that excludes
the protective earthing conductor due to deficiencies in the fixed wiring sysiem.

THe clause numbers in this Annex refer to the clause numbers in the-main part of this standgrd
that are modified.

5| General conditions for the tests
5.Y The ambient temperature for the tests of Clauses 11 'and 13 is 40" % °C.
7 | Marking and instructions

7.1 The appliance shall be marked with symbol IEC 60417-6332 (2015-06).

SS [symbol IEC 60417-6332 trovical climat
(2015-06)] ropical climate

7.12 The instructions shall state that the appliance is to be supplied through a residual currgnt
dgvice (RCD)having a rated residual operating current not exceeding 30 mA.

THe instructions shall state the substance of the following:

This appliance is considered to be suitable for use in countries having a tropical climafe.
It may also be used in other countries.

If symbol IEC 60417-6332 (2015-06) is used, its meaning shall be explained.

11 Heating

11.8 The values of Table 3 are reduced by 15 K.

13 Leakage current and electric strength at operating temperature

13.2 The leakage current for class | 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

19

1 1 H
AUIIUI miail UPUIdtIUII

.13 The leakage current test of 16.2 is applied in addition to the electric strength test.of 16

3.
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Annex Q
(informative)

Sequence of tests for the evaluation of electronic circuits

For correct application of this standard, the normative text takes precedence over the guidance
given in this annex and reliance should not be placed on the flow chart of Figure Q.1.
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Appliance having
electronic circuits

Is an electronic
disconnection or

No

Yes l
Appliance tested for
19.11.41t019.11.4.7 in
off-position or stand-by
mode

Is 19.13 fulfilled?

{1 Yes

Appliance tested for .
19.2 t0 19.10, 19.14 and 19.15 Fail

Is an

Yes a7 No
electronic circuit
used?
No/further
programmable test
instrument used?
conditions specified Yes
Test according to in 19.11.1 fulfilled2
19.11.4.8
_ NoT ,
a)to g)faultin 19.11.2
and!short-circuit of No tfur:her
Component Yes low-power circuit £s
reset OK? !
No T Dogs any No
Fail protective mean

operate?

Table 8 of
19.7, if applicable, and
19.13 fulfilled?

No
Yes |

Yes
No further

test

Fail

IEC

Figure Q.1 — Flowchart outlining the sequence of tests
for the evaluation of electronic circuits (1 of 2)
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[ 1

IEC 60127 fuse operates . .
an int:etntionally weak Other protective device Protective electronic
art ruptures, or R B
prl|)nted otouit board such as thermal circuit (PEC) operates
conductor opens cut-out operates

l

Additional evaluation Appliance tested for

. 19.11.4.1t019.11.4.7
according to 19.1, 19.11 _‘taking exceptions into

or 19.12, as applicable Are account
No Table 8 of
19.7 if applicable, Applythe-faults-according

and 19.13 a)to g)of 19.11.2 in the
fulfilled? PEC before start or during
Fail the normal operation of the
appliance which gives the
most unfavorable conditions

S

Is the
appliance able to
operate?

4
No further (1/
test 7
\a)
I ) | Y« Y A 1
If steady con If one cycle of operation
IEC 60127 fuse operates - . o fin .
an intentionallypweak Other protective device are reached fo nces is finished for appliances
h as thermal working contin ly, the not working continuously,
part ruptures, or such as relevant testiphase of the relevant test phase
printed circuit board cut-out operates Clause caused the | | of Clause 19 that caused the
conaductor opens (o) te is repeated. to operate is repeated.
ductor op PEC to ite i d. | PEC i d
Additional evaluation [ o | I

hccording to 19.1, 19.11
or 19.12, as applicable

No

software evaluation
according to Annex R

No further Fail
L__test |

Figure Q.1 (2 of 2)

IEC
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Annex R
(normative)

Software evaluation

Programmable electronic circuits requiring software incorporating measures to control the
fault/error conditions specified in Table R.1 or Table R.2 shall be validated in accordance with
the requirements in this annex.

N
tha
for]

R

TE Tables R.1 and R.2 are based on Table H.1 of IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2(415
tis, for the purpose of this annex, divided in two tables, Table R.1 for general fault/error conditions and TableisR.2
specific fault/error conditions.

1 Programmable electronic circuits using software

Programmable electronic circuits requiring software incorporating measures to control the
fapilt/error conditions specified in Table R.1 or Table R.2 shall be constructed so that the

saftware does not impair compliance with the requirements of this standard.

Cq
ar

CQo
Cco
S¢

Cq

CO

J2.1 General

mpliance is checked by the inspections and tests, according to the’requirements of this anngx,
d by examination of the documentation as required by this annex.

2 Requirements for the architecture

J2.1.1 Programmable electronic circuits requiring software incorporating measures [to

ntrol the fault/error conditions specified in~Table R.1 or Table R.2 shall use measures |to
ntrol and avoid software-related faulislerrors in safety-related data and safety-relatgd
gments of the software.

mpliance is checked by the inspections and tests in R.2.2 to R.3.4 inclusive.

J2.1.2 Programmable electronic circuits requiring software incorporating measures [to

ntrol the fault/error conditions specified in Table R.2 shall have one of the following structurgs:
single channel with periodic self-test and monitoring (see IEC 60730-1:2013 includipg
IEC 60730-1:2013/AMD1:2015, H.2.16.7);

dual channel” (homogenous) with comparison (see IEC 60730-1:2013 includipg
IEC 60730-1:2013/AMD1:2015, H.2.16.3);

dual <\channel (diverse) with comparison (see IEC 60730-1:2013 includipg
IEC-60730-1:2013/AMD1:2015, H.2.16.2).

NG

TEM Comparison between dual channel structures can be performed by:

Pr

use of a comparator (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.3), or
reciprocal comparison (see IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015 H.2.18.15).

ogrammable electronic circuits requiring software incorporating measures to control the

fault/error conditions specified in Table R.1 shall have one of the following structures:

single channel with functional test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015 H.2.16.5);

single  channel  with periodic  self-test (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.6);

dual channel without comparison (see IEC 60730-1:2013 including
IEC 60730-1:2013/AMD1:2015, H.2.16.1).
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NOTE 2 Software structures incorporating measures to control the fault/error conditions specified in Table R.2 are
also acceptable for programmable electronic circuits with functions requiring software measures to control the
fault/error conditions specified in Table R.1.

Compliance is checked by the inspections and tests of the software architecture in R.3.2.2.

R.
R.

2.2 Measures to control faults/errors

2.2.1 When redundant memory with comparison is provided on two areas of the same
component, the data in one area shall be stored in a different format from that in the other area
(see software diversity, IEC 60730-1:2013 including IEC 60730-1:2013/AMD1:2015, H.2.18.19).

Cq

R,
m
st
fu
by

Cq

R
m
be
dg
an

Cq
R.

m
pr

mpliance is checked by inspection of the source code.

2.2.2 Programmable electronic circuits with functions requiring software .incorporati
pasures to control the fault/error conditions specified in Table R.2 and that use‘dual chann
uctures with comparison shall have additional fault/error detection means{(’such as perioc
nctional tests, periodic self tests, or independent monitoring) for any fault/errors not detect
the comparison.

mpliance is checked by inspection of the source code.

J2.2.3 For programmable electronic circuits with functions requiring software incorporati

pasures to control the fault/error conditions specified in Table R.1 or Table R.2, means sh

provided for the recognition and control of errors in transmissions to external safety-relat
ta paths. Such means shall take into account errors in-data, addressing, transmission timi
d sequence of protocol.

mpliance is checked by inspection of the source code.

2.2.4 For programmable electronic circuits with functions requiring software incorporati
pasures to control the fault/error conditions specified in Table R.1 or Table R.2, t
bgrammable electronic circuits ;shall incorporate measures to address the fault/errors

safety-related segments and data.indicated in Table R.1 or Table R.2 as appropriate.

Cq

mpliance is checked by inSpection of the source code.
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Component? Fault/error Acceptable measures P © Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/
AMD1:2015
1
Central
processing unit
(qPU)
1.1
Registers Stuck at Functional test, or H.2.16.5
periodic self-test using either: H.2.16.6
—  static memory test, or H.2.49.6
— word protection with single bit redundancy H2.19.8.2
1.2 VOID
1.
Functional test, or H.2.16.5
Plogramme Stuck at periodic self-test, or H.2.16.6
cqunter independent time-slot monitoring, or H.2.18.10.4
logical monitoring of the programme sequence H.2.18.10.2
2
Interrupt No interrupt or Functional test, or H.2.16.5
h mdllr.\g and Foo frequent time-slot monitoring H.2.18.10.4
execution interrupt
3
Clock Frequency monitoring, or H.2.18.10.1
time slot monitoring H.2.18.10.4
Wrong frequency
(for quartz
synchronized
clock:
harmonics/sub-
harmonics only)
4
Memory
41
Invariable Allsingle bit Periodic modified checksum, or H.2.19.3.1
miemory terdilts multiple checksum, or H.2.19.3.2
word protection with single bit redundancy H.2.19.8.2
42
Variable memory | DC fault Periodic static memory test, or H.2.19.6
word protection with single bit redundancy H.2.19.8.2
4.3
Addressing Stuck at Word protection with single bit redundancy H.2.19.8.2

(relevant to
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
5.2 Addressing Wrong address Word protection with single bit redundancy H.2.19.8.2
including the address
External
communication
6.1 Data corruptior_l Word protection with multi-bit redundancy, or H.2,19.8.1
Dhta of up to Hamming | -2 — single word, o H12.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
6.2
Afidressing Wrong address Word protection with multi-bit redéndancy H.2.19.8.1
including the address or
CRC - single word including-the addresses, or H.2.19.4.1
transfer redundancy, or H.2.18.2.2
protocol test H.2.18.14
B
Timing Wrong point in Time-slot monitoring, or H.2.18.10.4
time scheduled\transmission H.2.18.18
Wrong sequence | Logicalkmonitoring, or H.2.18.10.2
time-slot monitoring, or H.2.18.10.4
scheduled transmission H.2.18.18
7
Input/output Fault conditions Plausibility check H.2.18.13
peériphery specified in
19442
7/
VOID
72
Ahalog-llO
7.1
A/D and D/A Fault conditions Plausibility check H.2.18.13
convertor specified in
19.11.2
7.2.2
Analog Wrong Plausibility check H.2.18.13
multiplexer addressing
8 voiD
9
Custom chips ¢ | Any output Periodic self-test H.2.16.6

e.g. ASIC, GAL,
gate array

outside the static
and dynamic
functional
specification



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023

- 199 —

NOTE A Stuck-at fault model denotes a fault model representing an open circuit or a non-varying signal level. A
DC fault model denotes a stuck-at fault model incorporating short circuits between signal lines.

@ For fault/error assessment, some components are divided into their sub-functions.

b For each sub-function in the table, the Table R.2 measure will cover the software fault/error.

¢ Where more than one measure is given for a sub-function, these are alternatives.

To be divided as necessary by the manufacturer into sub-functions.

Table R.2 — Specific fault/error conditions
Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013
MD1:2015
1
Central
Processing Unit
(qPuU)
1.1
Registers DC fault Comparison of redundant CPUs by ‘either:
— reciprocal comparison H.2.18.15
— independent hardware cemparator, or H.2.18.3
internal error detectionyor H.2.18.9
redundant memory_with comparison, or H.2.19.5
periodic self-tests'using either
— walkpat memory test H.2.19.7
—  Abraham‘test H.2.19.1
—  traasparent GALPAT test; or H.2.19.2.1
word"protection with multi-bit redundancy, or H.2.19.8.1
static memory test and H.2.19.6
word protection with single bit redundancy H.2.19.8.2
1.
Injstruction Wrong decoding | Comparison of redundant CPUs by either:
:: ecggtiinognand and eXggution reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
internal error detection, or H.2.18.9
periodic self-test using equivalence class test H.2.18.5
1.
Plogramme DC fault Periodic self-test and monitoring using either: H.2.16.7
cqunter — independent time-slot and logical monitoring H.2.18.10.3

comparison of redundant functional channels by
either:

reciprocal comparison
independent hardware comparator

™oty

H.2.18.15
H.2.18.3
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Component? Fault/error Acceptable measures ® ¢ Defigitions
IEC 6073e0e-1 12013
including
IEC 60730-1:2013/A
MD1:2015
1.4
Addressing DC fault Comparison of redundant CPUs by either:
—  reciprocal comparison H.2.18.15
— independent hardware comparator; or H.2.18.3
TAternar error detection, or H.Z2.18.9
periodic self-test using H.2.16.7
— a testing pattern of the address lines; or H.2.18.22
— a full bus redundancy H.2.18 A.1
— a multi bus parity including the address H.2.48.172
15
Data paths DC fault and Comparison of redundant CPUs by either:
:;',s::éf:gon execution —  reciprocal comparison, or H.2.18.15
— independent hardware comparator, or H.2.18.3
— internal error detection, or H.2.18.9
—  periodic self-test using a testing pattern, or H.2.16.7
— data redundancy, or H.2.18.2.1
—  multi-bit bus parity H.2.18.1.2
2
Interrupt No interrupt or Comparison of redundant\functional channels by
handling and too frequent either
execution igt?j?;#eﬁgrr]etzlated —  reciprocal comparison, H.2.18.15
sources — independeftshardware comparator, or H.2.18.3
— independent time-slot and logical monitoring H.2.18.10.3
3
Clock Wrong frequency | Frequency monitoring, or H.2.18.10.1
(sf;r:cthl{igizzed timeaslot monitoring, or H.2.18.10.4
clock: cemparison of redundant functional channels
harmonics/‘ by either:
subharmonics
only) —  reciprocal comparison H.2.18.15
— independent hardware comparator H.2.18.3
4| Memory
4N
Invariable 99,6 % coverage | Comparison of redundant CPUs by either:
miemory Zirzlrlsinformation —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic cyclic redundancy check, either
—  single word H.2.19.4.1
— double word, or H.2.19.4.2
word protection with multi-bit redundancy H.2.19.8.1
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
4.2
Variable memory | DC fault and Comparison of redundant CPUs by either:
dynamic cross . .
links —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
redundant memory with comparison, or H.2.19.5
periodic self-tests using either:
— walkpat memory test H.2.19/7
—  Abraham test H.2-191
— transparent GALPAT test, or H2:19.2.1
word protection with multi-bit redundancy H.2.19.8.1
43
Afldressing DC fault Comparison of redundant CPUs by either;
(relevant to . )
variable and —  reciprocal comparison, or H.2.18.15
invariable — independent hardware comparator, or H.2.18.3
miemory)
full bus redundancy H.2.18.1.1
testing pattern, or H.2.18.22
periodic cyclic redundancy'check, either:
—  single word H.2.19.4.1
— double wordwor H.2.19.4.2
word protection with multi-bit redundancy including |H.2.19.8.1
the address
5
Internal data
path
5.
Data DC fault Comparison of redundant CPUs by either
— reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy H.2.19.8.1
including the address, or data redundancy, or H.2.18.2.1
testing pattern, or H.2.18.22
protocol test H.2.18.14
52
Addressing Wrong address Comparison of redundant CPUs by:
and multiple . .
addressing —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
word protection with multi-bit redundancy, including [H.2.19.8.1
the address, or
full bus redundancy; or H.2.18.1.1
testing pattern including the address H.2.18.22
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Component? Fault/error Acceptable measures ® ¢ Definitions
See
IEC 60730-1:2013
including
IEC 60730-1:2013/A
MD1:2015
6
External
communication
6.1
Data Data corruption CRC - double word, or H.2.19.4.2
of up to
Hamming data redundancy or H.2.18.2.1
distance 4 comparison of redundant functional channels by
either
— reciprocal comparison; or H.2 18.15
— independent hardware comparator N72.18.3
6.2
Afldressing Wrong address CRC - double word, including the address,or. H.2.19.4.2
and multiple
addressing full bus redundancy of data and address; or H.2.18.1.1
comparison of redundant communication channels
by either:
— reciprocal comparison; or, H.2.18.15
— independent hardware cemparator H.2.18.3
B
Timing Wrong point in Time-slot and logical monitoring, or H.2.18.10.3
ti
'me comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— .independent hardware comparator H.2.18.3
Wrong sequence | Fime-slot and logical monitoring, or H.2.18.10.3
comparison of redundant communication channels
by either:
— reciprocal comparison; or H.2.18.15
— independent hardware comparator H.2.18.3
7
Input/output
peériphery
n
D|gital'l/O Fault conditions | Comparison of redundant CPUs by either:
specified in ) .
19.11.2 — reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18.11
output verification, or H.2.18.12
testing pattern, or H.2.18.22
code safety H.2.18.2
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Component?

Fault/error

Acceptable measures ® ¢

Definitions
See

IEC 60730-1:2013

including
IEC 60730-1:2013/A
MD1:2015
7.2
Analog 1/O0
7.21
A/D- and D/A- Fault conditions | Comparison of redundant CPUs by either:
convertor mn19.11.2 —  reciprocal comparison H.2.18.15
— independent hardware comparator, or H.2.18.3
input comparison, or H.2.18.8
multiple parallel outputs, or H.2.18141
output verification, or H.2.98.12
testing pattern H.2.18.22
72.2
Ahalog Wrong Comparison of redundant CPUs by either:
miultiplexer addressing ) .
— reciprocal comparison H.2.18.15
— independent hardware comparator,-or H.2.18.3
input comparison or H.2.18.8
testing pattern H.2.18.22
8
Mpnitoring Any output Tested monitoring, or. H.2.18.21
devices and outside the static N )
cdmparators and dynamic redundant monitoring and comparison, or H.2.18.17
functional error recognizing means H.2.18.6
specification
9
Clistom chips ¢ Any output Periodic self-test and monitoring, H.2.16.7
outside the static ) ) )
ejg. ASIC, GAL, and dynamic dual channel (diverse) with comparison, or H.2.16.2
gjte array functional error recognizing means H.2.18.6
specification
NDTE A DC fault model denotés a stuck-at fault model incorporating short circuits between signal lines.

[

o

For fault/error assessment, some components are divided into their sub-functions.

¢ 1 Where mare than one measure is given for a sub-function, these are alternatives.

To be divided as necessary by the manufacturer into sub-functions.

For each sub-function in the table, the software measure will cover the Table R.1 fault/error.

R.

2 ihg
measures to control the fault/error conditions specified in Table R.1 or Table R.2, detection
a fault/error shall occur before compliance with Clause 19 is impaired.

of

For appliances intended for remote communication through public networks, where
normative Annex U is applicable as determined by 22.62, detection of a fault/error shall occur
before compliance with normative Annex U is impaired.

For other 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 within one cycle of operation if compliance with Clause 20 is impaired.

Compliance is checked by inspection and testing of the source code.
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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.

R.2.2.6 The software shall be referenced to relevant parts of the operating sequence and the

associated hardware functions.
Compliance is checked by inspection of the source code.

R.2.2.7 Where labels are used for memory locations, these labels shall be unique.

Compliance is checked by inspection of the source code.

R.2.2.8 The software shall be protected from user alteration of safety-related segmé&nts a
dqta.

Compliance is checked by inspection of the source code.

R.2.2.9 The software and safety-related hardware under its control shall be initialized a
shlall terminate before compliance with Clause 19 is impaired. In‘addition, for applianc

infended for remote communication through public networks where normative Annex Ui

agplicable as determined by 22.62, the software and safety-related "hardware under its cont
shiall be initialized and shall terminate before compliance with-normative Annex U is impaire

Fqr other programmable electronic circuits, the software ‘and safety-related hardware under
cantrol shall be initialized and shall terminate within ene-cycle of operation if compliance w
Clpuse 20 is impaired.

Caompliance is checked by testing of the source.code.

R{3 Measures to avoid errors

R.J3.1 General
Fqr programmable electronic circuits with functions requiring software incorporati

measures to control the faultferror conditions specified in Table R.1 or Table R.2, the followi
measures to avoid systematic faults in the software shall be applied.

Software that incarporates measures used to control the fault/error conditions specified

Tdble R.2 is inherently acceptable for software required to control the fault/error conditio]

specified in Table'R.1.

NQTE The eontent of these requirements is extracted from IEC 61508-3:2010 and adapted to the needs of t

stgndarg:

R]3.2 Specification

ts
th

L
ng

in

h

S

R.3.2.1 Software safety requirements

The specification of the software safety requirements shall include:

— a description of each safety related function to be implemented, including its response

time(s);

e functions related to the application including their related software faults required to be

controlled;

e functions related to the detection, annunciation and management of software
hardware faults.

— adescription of interfaces between software and hardware;

or
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— a description of interfaces between any safety and non-safety related functions;

— a description of any compiler used to generate the object code from the source code,
including details of any compiler switch settings used such as library function options,
memory model, optimization, SRAM details, clock rate and chip details;

— adescription of any linker used to link the object code to executable library routines.

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

emi-formal methods

pgical/functional block diagrams

S

L

Sequence diagrams

Hnite state machines/state transition diagrams
O

ecision/truth tables

IEC 61508-7:20110, B.2.3.2
IEC 61508+752010, C.6.1

R.3.2.2 Software architecture

RB.2.2.1

— | techniques and measures to control software faulis/errors (refer to R.2.2);
— | interactions between hardware and software;
— | partitioning into modules and their allocation to the specified safety functions;

— | hierarchy and call structure of the maodules (control flow);

— | interrupt handling;

— | data flow and restrictions on data-access;

— | architecture and storage of data;

— | time-based dependencies_of sequences and data.

NQTE Examples of some techniques/measures to meet these requirements can be found in Table R.4.

The specification of the software architecture®shall include the following aspects:

Compliance is checked by inspection of the documentation and as specified in R.3.2.2.2.

Table R.4 — Software architecture specification

Technique / Measure

Informative references

|

ault defection and diagnosis

(%))

emi-formal methods:

IEC 61508-7:2010, C.3.1

e Logic/function block diagrams
e Sequence diagrams
e  Finite state machines / state transition diagrams

e Data flow diagrams

IEC 61508-7:2010, B.2.3.2
IEC 61508-7:2010, C.2.2

R.3.2.2.2 The architecture specification shall
software safety requirements by static analysis.

NOTE Example methods for static analysis are:
e control flow analysis; (IEC 61508-7:2010, C.5.9);

be validated against the specification of the
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data flow analysis; (IEC 61508-7:2010, C.5.10);
walk-through (software) (IEC 61508-7:2010, C.5.15);
design review (IEC 61508-7:2010, C.5.16).

R.3.2.3 Module design and coding

R.3.2.3.1 Based on the architecture design, software shall be suitably refined into modules.
Software module design and coding shall be implemented in a way that is traceable to the
software architecture and requirements.

T

Cq

NG

Nd
for|

NG

e module design shall specify:

function(s);
interfaces to other modules;

data.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation:

TE 1 The use of computer aided design tools is accepted.

TE 2 Defensive programming (IEC 61508-7:2010, Subclause C.2.5) is recommended (e.g. range checks, chgck
division by 0, plausibility checks).

TE 3 Examples of some techniques/measures to meet these requirements can be found in Table R.5.

Table R.5 — Module design specification

Technique / Measure Informative references
Lfmited size of software modules IEC 61508-7:2010, C.2.9
Ifformation hiding / encapsulation IEC 61508-7:2010, C.2.8
Qne entry / one exit point in subroutines and funetions IEC 61508-7:2010, C.2.9
Fully defined interface IEC 61508-7:2010, C.2.9
Semi-formal methods:

Logic/function block diagrams
Sequence diagrams

Finite state machines / state transition diagrams IEC 61508-7:2010, B.2.3.2

Data flow diagrams IEC 61508-7:2010, C.2.2

Cq

13.2.3.2 Seftware code shall be structured.

mpliance is checked by R.3.2.3.3 and by inspection of the documentation.

NG

)TE. 1 Structural complexity can be minimized by applying the following principles:

keep the number of possible paths through a software module small, and the relation between the input and
output parameters as simple as possible;

avoid complicated branching and, in particular, avoid unconditional jumps (GOTO) in higher level languages;
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
No unconditional jumps in programs in higher level IEC 61508-7:2010, C.2.6.2
Ignguages
NOTE Dynamic objects and/or variables are allowed if a compiler is used which ensures that sufficient‘memory
for all dynamic objects and/or variables will be allocated before runtime, or which inserts runtime checks for the
cprrect online allocation of memory.

-

R.3.2.3.3 Coded software shall be validated against the module specification by static analysis.
The module specification shall be validated against the architecture ,specification by stafic
analysis.

R.]3.3 Software validation

—

The software shall be validated with reference to the regdirements of the software safe
refluirements specification.

y

NQTE 1 Validation is confirmation by examination and _rprovision of objective evidence that the particular
requirements for a specific intended use are fulfilled. Therefore, for example, software validation means confirm{ng
by|examination and provision of objective evidence thathe software satisfies the software safety requiremepts
specification.

Compliance is checked by simulation of:

— | input signals present during normal operation;
— | anticipated occurrences;
— | undesired conditions requiting system action.

Tgst cases, test data and\test results shall be reported.

NQTE 2 Examples of §ome techniques/measures to meet these requirements can be found in Table R.7.

Table R.7 — Software safety validation

Technique / Measure Informative references
Hunctiohal and black-box testing: IEC 61508-7:2010, B.5.1, B.5.2
e/ Boundary value analysis IEC 61508-7:2010, C.5.4
e  Process simulation IEC 61508-7:2010, C.5.18

Simulation, modelling:

. Finite state machines IEC 61508-7:2010, B.2.3.2

. Performance modelling IEC 61508-7:2010, C.5.20

R.3.4 Management items
R.3.4.1 Management of software versions

A software version management system at the module level shall be put in place. All versions
shall be uniquely identified for traceability.
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NOTE The use of a version ID number, if unique, is one possible solution.

Compliance is checked by inspection of the documentation.

R.3.4.2 Software modification

R.3.4.2.1 Software modifications shall be based on a modification request which details the
following:

— the hazards which may be affected;

— [the proposed change;

— | the reasons for change.

R.3.4.2.2 An analysis shall be carried out to determine the impact of the proposed maodificatipn
on functional safety.

R.3.4.2.3 A detailed specification for the modification shall be generated including the
ngcessary activities for verification and validation, such as a definition of suitable test cases

R.3.4.2.4 The modification shall be carried out as planned.

9%
o

R.3.4.2.5 The assessment of the modification shall be carried out based on the specifi
vefrification and validation activities. This may include:

— | areverification of changed software modules;
— | areverification of affected software modules;
— | arevalidation of the complete system.

R.3.4.2.6 All details of modification activities*shall be documented.

Compliance of the requirements in R:8.4.2.1 to R.3.4.2.6 is checked by inspection of the
ddcumentation.
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Annex S
(informative)

Guidance for the application of this standard on measurement of power
input and current based on the requirements of 10.1 and 10.2 concerning
the representative period

For correct application of this standard, the normative text takes precedence over the guidance
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 Arithmetic mean

valde (AMV) is used

Is the largest value that
is exceeded for a time that exceeds
10 % of the time of the representative
period X-AMV?

No

AMV is used

Then the power input or current is
the largest value that is
exceeded for a time that exceeds
10 % of the time of the

bk HPA |
ITCMTCOTTIIAlIVT JTTTUU

IEC

Figure S.1 — Flowchart giving guidance on measurement of power input
and current concerning the representative period


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

-210- |EC 60335-2-103:2023 EXV © |[EC 2023

Annex T
(normative)

UV-C radiation effect on non-metallic materials

This annex provides requirements for non-metallic materials subject to direct or reflected UV-C
radiation (100 nm to 280 nm) exposure and whose mechanical and electrical properties are
relied upon for compliance with this standard. This annex does not apply to glass, ceramic and
similar materials.

—

NQTE General-purpose incandescent and fluorescent lamps with ordinary glass envelopes are not considered| to

emnlit significant UV-C radiation.

The UV-C radiation effect on non-metallic materials is determined by measuring selected ngn-
metallic material properties before and after UV-C radiation conditioning. The conditioning ahd
tests are carried out on non-metallic material specimens prepared according. to the relevgnt
standard for the test method. The standards and compliance criteria ,for parts providihg
mechanical support or impact resistance are specified in Table TA. The standard ahd
campliance criteria for electrical insulation of internal wiring are specified’in Table T.2.

The conditioning apparatus and test procedure are as specified jn SO 4892-1 and ISO 489232,
with some of their clauses being as modified follows.

Medifications to the clauses of ISO 4892-1:2016.

5.1 Irradiance

5.1.1 The UV-C emitter shall be a low pressurée.-mercury lamp with a quartz envelope havihg
a gontinuous spectral irradiance of 10 W/m?2 at254 nm.

NQTE The quartz envelope blocks the 185 nm_resonant wavelength for mercury that can generate ozone.
5.2 Temperature

5..5 The black-panel temperature shall be 63 °C + 3 °C.

5.3 Humidity and wetting

5.8.1 Humidification-of the chamber air is specified in part 2 when necessary.
9| Test report

This clatse is not applicable.

Modifications-to-the clauses of1SQ 4892-2:2013

7 Procedure

7.1 General

At least three test specimens of each non-metallic material providing mechanical support or
impact resistance shall be exposed in each run to allow statistical evaluation of the results.

Ten samples of the insulated internal wiring shall be exposed in each run. When the internal
wiring is provided in more than one colour, the colour having the heaviest organic pigment
loading is used.
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In determining the samples for testing, consideration should be given to samples coloured red

or yellow which are known to have particular critical effects.

7.2 Mounting the test specimens

The specimens shall be attached to the specimen holders such that they are not subject to any

applied stress.

7.3 Exposure

B fUIU I\JIICIUI'IIH tlL;U ONUUI'I“;’;UIV;O l'r; thU l‘UOt uhai’ﬁbvl, tlL;U ClN'JCII Cltuo Ohalll bU UI\JUI al‘l’l‘?y Llly;dcl t e
specified exposure conditions. It shall be programmed to operate continuously and.\the
canditions shall be maintained throughout the exposure, keeping any interruptions to’ service
the apparatus and to inspect the specimens to a minimum.
The test specimens and, if used, the irradiance-measuring instrument are exposed for 1 000|h.
NQTE Repositioning of the specimens during exposure is desirable and might be necessary.
If jt is necessary to remove a test specimen for periodic inspection,{,eare should be taken |(to
avoid touching the exposed surface or altering it in any way.
7.4 Measurement of radiant exposure
If used, a radiometer shall be mounted and calibrated such'that it measures the irradiance |at
the exposed surface of the test specimen.
7.9 Determination of changes in properties after exposure
The non-metallic material properties and testimethods for parts providing mechanical support
orlimpact resistance are specified in Table.T:1.
Table T.1 — Minimum property retention limits after UV-C exposure
Parts to be tested Property Standard for the test Minimum retention aftdr
method test @
Plarts providing Tensile strength @ or ISO 527 (all parts) 70 %
mechanical support Flexural strength 2 ISO 178 70 %
Charpy impact € or 1ISO 179-1 70 %
Plarts providing impact .
resistance Izod impact © or ISO 180 70 %
Tensile impact °© 1ISO 8256 70 %
al Tensile strength and flexural strength tests are to be conducted on specimens no thicker than the actul
thicknesses.
b “Thé side of the sample exposed to UV-C radiation is to be in contact with the two loading points when using

the three point loading method.

specimens for Charpy impact tests are considered representative of other thicknesses, down to 0,8 mm.

Test specimens shall also show no visible signs of deterioration, such as crazing or cracking.

¢  Tests conducted on 3,0 mm thick specimens for Izod impact and tensile impact tests and 4,0 mm thick

The non-metallic material properties and test method for electrical insulation of internal wiring

are specified in Table T.2.
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Table T.2 — Minimum electric strength for internal wiring after UV-C exposure

Parts to be tested

Property

Standard for the test
method

Compliance

Electrical insulation of
internal wiring

Electric strength

IEC 60335-1 Subclause
23.5

No breakdown shall occur
during the test.

8 Exposure report

This clause is not applicable.
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Annex U
(normative)

Appliances intended for remote communication through public networks

The measures given in this annex are intended to avoid unauthorized access and the effects
of transmission failures via remote communication through public networks, where

compliance with this standard could be impaired.

However, in general, it does not cover aspects concerning confidentiality of data and consum
prlvacy.

U{1 Terms and definitions

u.p.1 Definitions relating to remote functionality

uf.1.1

aythentication
prpvision for confirming that the entity sending or receiving a message is what or who it clain
to|be

u.p.1.2

aythorization

me¢ans to ensure that the authenticated entity requesting access to information, functions
services has the required authority

un.1.3

cryptographic technique
czlculation of output data using a mathematical algorithm to encode input data with a key ag
parameter

un.1.4
ddta integrity protection
prptection that enables the appliance to confirm the data has not been altered, lost or destroy

U2 Marking andinstructions

U.2.1 If there is-provision for software download, instructions shall be provided on how
where to obtainthe unique name or code given by the manufacturer, that identifies the currg
version of~the software running in the appliance. The instructions shall also include t
ngcessary.steps the user must follow for the software update procedure.

er

or

1%
o

or
nt

Compliance is checked by inspection.

U.3 Construction

U.3.1 Software enabling communication with a public network shall be partitioned into

modules separate from software which is necessary to comply with the other requirements
thisstandard.

Compliance is checked by inspection.

of

U.3.2 Remote communication shall be established, implemented and terminated by the

appliance via software that provides
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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

o toina

ing

delivers information that is outside the range expected for that type of message; and

— | measures to control the fault/error conditions specified in Table R.1.

B reatad i =Y melat ETIRT-V-V-¢ P - | 0 Py —ha k. vy $ foroaot L t
coTmmT oo atcU— 1S Mo UTIToTo 1T oo ate T, ouTIitarn TS oTtTurS Ul 1iay a1 CUTTo o orrrat 9u

Caompliance is checked by the inspections and tests of the software architecture in R.3.2.2 ahd

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.

Compliance is checked by evaluation according to U.3.2.

U.3.4 Remote communication shall not be enabled prior,'to authorization. Authorizati

shiall be based on authentication. The authentication\pfocess shall use cryptograpHh

techniques to ensure the identity of both parties.

Fqgr the purposes of this requirement, communication between two entities for preparation
the authentication and authorization process:is not considered remote communication.

Compliance is checked by inspection of the‘software.

U.3.5 Measures shall be taken to. prevent unauthorized access and to detect transmissi
falilts/errors in the remote communication.

NQTE Examples of acceptable hardware-software measures are provided in Table U.1.

Caompliance is checked by-evaluation according to U.3.2.

of

on
C

of
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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
agcessories, and not rely upon part of the router or similar data transmission device itsglf,
and shall be performed prior to transmission.

NQTE Examples of commonly accepted data integrity protection are defined and described in ASO/IEC 9796,
ISO/IEC 9797, ISO/IEC 9798, ISO/IEC 10118, ISO/IEC 11770, ISO/IEC 14888, ISO/IEC 15946,ISO/IEC 18083,
ISO/IEC 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
and transmitted to the appliance via remote communication'shall be verified prior to jts
ingtallation:

— | against corruption through communication;
— | that the software version is compatible with the appliance for which the software versipn
was designed.

Additionally, the software which performs the above-mentioned checks shall contain measures
to[control the fault/error conditions specified inTable R.1.

Compliance is checked by evaluating the software and the manufacturer’s version management
ddcumentation in accordance with thesrélevant requirements of normative Annex R.

U.3.9 Permission for each installation of software in the appliance shall be given by the perspn
regponsible for the appliance.

D

Uger activation of a mode that enables automatic software updates is permitted.

Compliance is checked by inspection of technical documentation describing the permissipn
prpbcedure 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.

C m‘nlinnmn is checked hy software inepnrfinn and relevant anfing



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 -217 -

Annex AA
(normative)

Drives for powered pedestrian doors
used in emergency routes and emergency exits

The following additions to this standard are applicable for drives for doors used in emergency
routes and emergency exits.

NQ

TH
th
ar

ide¢

Ng
2(

Th

22
A/
pr
by

Cq

.12 The instructions shall include the substance of the following:

.12.1 The instructions shall include the substang¢e“of the following:

TE In many countries, additional requirements are specified by national authorities.

e clause numbers in this annex refer to the clause numbers in the main part of this §tanddrd
bt are modified. Clauses that are additional to the clauses in the main part of thisystandgrd
e identified by adding the annex letters as a prefix with the numbering starting @t 1.

Marking and instructions

.f Where terminals for connection to a fire alarm system are provided, these shall pe

entified.

Ensure that controls that can be set for a locked position are only activated when there are
no other persons in the room.

Unless the system allows break out in thélescape direction, drives are to be connected po
that doors either open in the escape diréction or provide a clear escape path.

TE 101 Sliding doors are considered to provide a clear escape path.
Stability and mechanical-hazards

is clause of Part 1 is modified as specified in normative Annex CC.

Construction

N.22.1 Drives-shall be constructed so that they cannot be put into a locked mode that
events the’door from being opened from the inside unless a night security position is select
a key, code system or similar means.

11

mpliance is checked by inspection.

AA.22.2 Drives shall be constructed so that they operate break-out doors or automatic-
opening doors.

Compliance is checked by inspection.

AA.22.3 Drives for break-out doors shall be constructed so that they release the door in the
event of an emergency.

Compliance is checked by the following test.
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The drive is installed with a door and supplied at rated voltage. A force of 220 N is applied at
a height of 1 m £ 10 mm to the leading edge of the door in the break-out direction. The door
shall become released from the drive.

AA.22.4 Drives for automatic-opening doors shall be constructed so that the door opens
automatically if the power supply fails and the system has not been deliberately selected to be
in the security position.

Compliance is checked by the test of AA.22.4.1, and if a battery is required, also with AA.22.4.2
and AA.22. 4.3

AA.22.4.1 The drive is installed with a door and supplied at rated voltage, any battery\being
fujly charged. The supply is disconnected and the door shall start to open immediately at a
speed of at least 200 mm/s. It shall then remain open.

5

AA.22.4.2 The drive is installed with a door and supplied at rated voltage,the battery being
fully charged. The battery is discharged at a rate of approximately 25 %lof-its rated capacity
pdr hour. The door shall start to open within 4 h, the opening speed being ‘at least 200 mm/s| It
sHall then remain open.

AA.22.4.3 The drive is installed with a door and supplied atcrated voltage. The battery|is
disconnected. The door shall start to open within 30 min, the opening speed being at legst
200 mm/s. It shall then remain open.
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Annex BB
(normative)

Drives for windows

20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

BIL.20.1 Drives for windows shall operate so that the movement of the window is not Iiklly

to

Cq

Ot

TH
05
fo

TH
50

W
th

cause an injury.

mpliance is checked as follows:

drives controlled by a biased-off switch, by the requirement and test of\BB.20.4;
drives incorporating an entrapment protection system, by the relevant requirement a
tests of BB.20.7 and BB.20.9.

her drives are subjected to the following test.

e drive is installed with a window and supplied at the most unfavourable voltage betwe
D4 and 1,06 times rated voltage. The drive is adjusted™fof the highest opening and closi
‘ces, if the adjustment is mentioned in the instructions:

e drive is operated to open the window. The/speed of the leading edge shall not exce
mm/s.

hen fully open, the gap between counter@pposing edges shall not exceed 200 mm, unle
b opening movement is controlled by a‘'smoke control system. The drive is then operated

close the window and the speed of thesleading edge shall not exceed 15 mm/s.

If
m
ao

B
O
o

TH

cordance with the relevant.requirements of normative Annex R.

.20.2 Where a mahual release or reversible drive is provided, it shall be easy to opera
eration of the release shall not give rise to a hazard such as kickback or unexpect
eration of the drive.

e drive shall not create any hazard when the manual release is activated.

(@)

eration of a reversible drive used as a means for a manual release shall not give rise tq

the drive is controlled by asprogrammable electronic circuit, the software shall contgi
basures to control the fault/ferror conditions specified in Table R.1 and is evaluated |i

19°
a®

hgzard.

Compliance is checked by the following test.

Automatic operation of automatic drives is disabled.

The drive is installed with a window and supplied at the most unfavourable voltage between
0,94 and 1,06 times rated voltage. The drive is adjusted for the highest opening and closing
forces, if such adjustment is mentioned in the instructions. The manual release is operated
when the window has stopped at each terminal position, in turn. The release or reversible
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1,6 Nm.
The force is applied as stated in the instructions.
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The test is repeated with the power supply interrupted.

When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard
shall be met.

BB.20.3 A mechanical fault in the drive shall not result in a hazardous operation.

Compliance is checked by inspection and, if necessary, by test.

The inspection shall evaluate which parts can affect the safety of operation and whether-they
arg likely to break or become loose. These parts may be part of the drive or used for copnecting
the drive to the window.

NQTE Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts.

~

If fnspection cannot determine whether the drive will continue to operateniormally or stop
movement when the part has failed, the following test is carried out.

S

The drive is installed with a window, the force exerted by the drive‘being adjusted to its highegst
value in accordance with the instructions. The drive is supptied at the most unfavouraljle
vdltage between 0,94 and 1,06 times rated voltage.

The faults are introduced one at a time and the drive is operated as in normal use.

Unless the drive and the window continue to operate normally, all of the following conditions
shall be fulfilled:

— | the drive shall stop operating at least by,the end of the cycle of movement;
— | further operation shall not be possible;

— | the speed of the window shall notincrease by more than 20 %.

BIB.20.4 Drives controlled by a biased-off switch shall stop when its actuating member
released.

S

Compliance is checked by-the following test.

D
S

The drive is installed with a window and supplied at the most unfavourable voltage betwe
0,P4 and 1,06 times rated voltage. It is operated to close the window.

When theractuating member is released, the leading edge of the window shall stop within a
distance-of 20 mm.

The\test is repeated during the opening movement of the window.

The requirement for the window to stop within the specified distance only applies if the closing
force exerted by the window exceeds 150 N, as measured in BB.20.7.2.

If the drive is controlled by a programmable electronic circuit, 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.

BB.20.5 During the movement of the drive in either direction, the actuation of a manual control
shall stop the movement if there is no separate button for the stop function.
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If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.

If the drive has three buttons for controlling the movement, one button shall be a stop button.
These requirements do not apply to controls affecting automatic modes of operation.

Any button that has a stop function shall not require a key to stop the drive.

Cé¢mpliance is checked by a manual test.

NQTE The test can be carried out without a window.

BIB.20.6 Drives shall not restart automatically after the movement has stopped unintentiona|ly.

NQTE 1 Unintentional stopping can be caused by interruption of the power supply or by operation of a thermal cut-
ouf.

Caompliance is checked by the following tests.

The drive is supplied at rated voltage and operated under normal operation. The supply|is
then interrupted. After the supply is restored, the drive shall not restart automatically. However,
aytomatic drives may re-start, provided that they function/as-in normal use.

The drive is operated again and operation of the thermal cut-out is simulated. After the faplt
candition has been removed, the drive shall not restart automatically. However, automatic
drives may re-start, provided that they function as’in normal use.

NQTE 2 The test can be carried out without a window.

If the drive is controlled by a programmable electronic circuit, the software shall contgin
measures to control the fault/error canditions specified in Table R.1 and is evaluated |in
adcordance with the relevant requirerments of normative Annex R.

BB.20.7 An entrapment protection system in a drive for windows shall be operated [to
refluce the likely hood of injury to the user.

Far drives incorporating an entrapment protection system with sensing devices that prevgnt
the window from coming into contact with a person, compliance is checked by the test specified
in|BB.20.7.1.

Obstacles used in the following tests shall be made of materials and colours to simulate the
mest unfaveurable conditions. In case of doubt, the obstacles shall be made of un-planed wopd
arld painted white.

For drives incorporating an entrapment protection system that allows the window to contact
a person, compliance is checked by the relevant tests specified in BB.20.7.2.

NOTE 3 In one direction of travel of the window, BB.20.7.1 can be met and BB.20.7.2 can be met in the opposite
direction of travel.

If the drive is controlled by a programmable electronic circuit, 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.

BB.20.7.1 The drive is installed with a window, the force exerted by the drive being adjusted
to its highest value in accordance with the instructions. The drive is supplied at the most
unfavourable voltage between 0,94 and 1,06 times rated voltage.
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For horizontally moving windows, the test of BB.20.7.1.1 is carried out.

For vertically moving windows, the test of BB.20.7.1.2 s carried out.

BB.20.7.1.1

An obstacle having dimensions of approximately 25 mm x 100 mm x 300 mm,

with three sides (one in each dimension) having a reflective surface, obtained by use of mirrors,
fine grained stainless steel or white-gloss paint, and the other three sides being non-reflective
surfaces painted dull-black, is placed at any place in the path of the leading edge and plane of
the window and in the most unfavourable dimension. The tests with this obstacle shall be made

Uus

ing the non-reflective and reflective sides in turn

TH
If

BB.20.7.1.2 An obstacle having dimensions of approximately 256 mm x 100 mm:-* 300 mmii

pl
opf

TH

og
di

e drive is operated to close the window from the fully open position and from a 300 mmi g3
he window moves, it shall stop or reverse its movement without contacting the obstacle.

hced at any place in the path of the leading edge along its 300 mm length across the windd
ening.

e drive is operated to close the window from heights of 100 mmy{_1 000 mm and the fu
en position of the window. The window shall not move or shallyonly move in the openi
ection.

BIB.20.7.2 The drive is installed with a window. The force<exerted by the drive is adjusted

th
Of1
su

TH
le

b highest value if the force can be adjusted by the user during use or user maintenand
herwise, the force should be adjusted according to’the installation instructions. The drive
pplied at the most unfavourable voltage betweenl0y94 and 1,06 times rated voltage.

e drive is operated to close the window frennthe fully open position. The forces between t
hding edge and counter opposing edges shall not exceed

150 N during the first 5 s after the force has exceeded 25 N;
25 N thereafter;

400 N during the first 0,75 s after the force has exceeded 150 N;
150 N during a furthér period of 4,25 s;
25 N thereafter;

wever, after'0,75 s, peaks lower than 400 N are allowed, if

they arexdecreasing from one to the other, and
the-period of oscillation is < 1 s, and

p.

he

the average force calculated over the remaining period of 4,25 s is < 150 N.

The force is measured by means of an instrument that incorporates a rigid plate having a
diameter of 80 mm and a spring having a ratio of 500 N/mm = 50 N/mm. The spring acts on a
sensing element that is connected to an amplifier having a rise and fall time not exceeding 5 ms.

For vertically moving windows, the force is measured on the leading edge of the windows
when the dimension of the gap is

50 mm;
300 mm;
500 mm.
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The force is measured at the following locations:

— In the centre of the leading edge;
— 200 mm from each end of the leading edge if this edge is longer than 800 mm.

For horizontally moving windows, the force is measured on the leading edge of the window,

at the following heights, when the dimension of the gap is 50 mm and 500 mm:

— 50 mm;
— 300 mm from the top, for windows between 1,2 m and 2,5 m in height;

— | 2 500 mm, for windows more than 2,8 m in height;

— | in the centre, for windows not more than 2,8 m in height.

BB.20.8 Drives shall prevent vertically moving windows from closing unexpectedly.
Compliance is checked by the following test.

The drive is supplied at the most unfavourable voltage between 0,94 @nd 1,06 times rat
valtage but is not operated. Automatic operation of automatic drives-is disabled. It is load
with 1,2 times the rated load applied for 30 min. If the drive iscsupplied with a window, f
load is applied to the window and is equal to the highest force ‘exerted by it.

There shall be no movement except for initial removal of\ahy play in the system. If there|i

creepage in the drive, the window shall not move fasterthan 1 mm/s.

NQTE 1 The highest force is determined with the window,n the most unfavourable position, the drive not be
engrgized.

NQTE 2 It is to be noted that compliance with BB.20.8 does not necessarily cover risks due to operation of
wihdow. Anti-drop or equivalent safety devices mightcdbe necessary.

The test is repeated with the supply diseconnected.

If the drive is controlled by a programmable electronic circuit, the software shall contgi
measures to control the fault/error conditions specified in Table R.1 and is evaluated |i

adcordance with the relevant.requirements of normative Annex R.

BB.20.9 Entrapment.protection systems shall provide an adequate level of protection in t
event of a failure within the system installation wiring.

The drive is installed with a window and supplied at rated voltage. The drive is operated
close the window. During the movement, a short circuit or open circuit is simulated in t
tem installation wiring.

Unless the system continues to operate normally, the window shall stop moving within o

switch by the time it has completed its movement.
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Annex CC
(normative)

Drives for pedestrian doors

The clause numbers in this annex refer to the clause numbers in the main part of this standard
that are modified. Clauses that are additional to the clauses in the main part of this standard
are identified by adding the annex letters as a prefix with the nhumbering starting at 1.
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Stability and mechanical hazards
is clause of Part 1 is applicable except as follows.
.2 Addition:
r horizontally moving pedestrian doors, moving parts includingiiriterconnecting parts

pir drives need not be guarded if the gap between fixed and moyjng parts is below 8 mm,
ove 25 mm, or it is at least 2 m above the floor. This also applies to the gap between pa
bt can move at different speeds.

£.20.1 Where manual release or reversible drive isprovided, it shall be easy to opera

Operation of the release shall not give rise to a hazard such as kickback or unexpect

op

Th

eration of the drive.

e drive shall not create any hazard when thexmanual release is activated.

Operation of a reversible drive used as,a means for a manual release shall not give rise tg

h3

Cq

Al

TH
be

zard.
mpliance is checked by the following test.
tomatic operation of automatic drives is disabled.

e drive is installed\with a pedestrian door and supplied at the most unfavourable volta
tween 0,94 and 1,06 times rated voltage. The drive is adjusted for the highest opening a

closing forces, if such adjustment is mentioned in the instructions. The manual release

op
or

erated when'the pedestrian door has stopped at each terminal position, in turn. The relea
reversible_drive shall be operable with a force not exceeding 220 N or a torque n

exceeding 1)6 Nm. The force is applied as stated in the instructions.

TH

edest is repeated with the power supply disconnected.

of
or
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When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard

sh

all be met.

CC.20.2 A mechanical fault in the drive shall not result in a hazardous operation.

Compliance is checked by inspection and, if necessary, by test.

The inspection shall evaluate which parts can affect the safety of operation and whether they
are likely to break or become loose. These parts may be part of the drive or used for connecting
the drive to the pedestrian door.
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NOTE Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts.

If inspection cannot determine whether the drive will continue to operate normally or stop its
movement when the part has failed, the following test is carried out.

The drive is installed with a pedestrian door, the force exerted by the drive being adjusted to
its highest value in accordance with the instructions. The drive is supplied at the most
unfavourable voltage between 0,94 and 1,06 times rated voltage.

The faults are introduced one at a time and the drive is operated as in normal use.

Unless the drive and the pedestrian door continue to operate normally, all of the fotlewihg
cdnditions shall be fulfilled:

— | the drive shall stop operating at least by the end of the cycle of movement;
— | further operation shall not be possible;
— | the speed of the pedestrian door shall not increase by more than 20 %!

CC.20.3 During the movement of the drive in either direction, the actdation of a manual contjol
shiall stop the movement if there is no separate button for the stopfunction.

If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.

If the drive has three buttons for controlling the movement, one button shall be a stop button.
THese requirements do not apply to controls affecting automatic modes of operation.
Any button that has a stop function shall nof’require a key to stop the drive.

Compliance is checked by a manual test.

CC.20.4 Drives shall not restart.automatically after the movement has stopped unintentiona|ly.

NQTE 1 Unintentional stopping-can be caused by interruption of the power supply or by operation of a thermal cut-
ouf.

Compliance is checked by the following tests.

The drive is supplied at rated voltage and operated under normal operation. The supply|is
then interrupted. After the supply is restored, the drive shall not restart automatically. Howeveér,
aytomatic _drives may re-start, provided that they function as in normal use.

Thedrive is operated again and operation of the thermal cut-out is simulated. After the fa

condition—has—beer—remeved he hat—~e omaticatiy—Howey autor

drives may re-start, provided that they function as in normal use.

NOTE 2 The test can be carried out without a pedestrian door.

If the drive is controlled by a programmable electronic circuit, 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.

CC.20.5 Drives shall incorporate an entrapment protection system that reduces the risk of
injury when the pedestrian door moves or shall be adjustable to control the energy of the
movement of the pedestrian door.
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NOTE In one direction of travel of the pedestrian door, CC.20.5.1 can be met and CC.20.5.2 can be met in the
opposite direction of travel.

For drives incorporating an entrapment protection system that allows the pedestrian door to
contact a person, compliance is checked by the relevant tests specified in CC.20.5.2.

If the drive is controlled by a programmable electronic circuit, 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.
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bt prevent the pedestrian door from coming into contact with a person, compliance is checked

applied.

%8
the following relevant tests.

e drive is installed with a pedestrian door, the force exerted by the drive being, d@djusted|to
highest value in accordance with the instructions. The drive is supplied,at the mast
favourable voltage between 0,94 and 1,06 times rated voltage.

he sensing devices are other than pressure sensitive pads, the test specified in CC.20.5.1.1

he sensing devices are pressure sensitive pads, the test specified in CC.20.5.1.2 is appligd.

r pedestrian doors, an entrapment protection system with sensing devices that

ntinuously adapt to environmental changes shall detecta stationary obstacle for at least 30|s.

£.20.5.1.1 The reference bodies for the testsYshall be in accordance with normatiye

nex FF.

r horizontally moving pedestrian doors; the drive is operated to open or close the door.
r drives for horizontally moving pedestrian doors other than revolving doors, tests gqre

rried out using the reference body@positioned in the moving plane of the pedestrian door gs
own in Figure EE.1 to Figure EE-5 of normative Annex EE.

e reference body CA is detected in all positions of the travel area of the doorset leaves.

r drives for revolving doors, tests are carried out in accordance with normative Annex GG

ing the referencesbody positioned as shown in Figure EE.6 to Figure EE.8 of normatiyve

nex EE.

£.20.5.1.2) If'the entrapment protection system incorporates a pressure-sensitive floor pad,
mass of(15*kg £ 0,5 kg having a diameter of approximately 60 mm is used.

edoltowing inactive floor pad areas are excluded from this requirement:

the last 38 mm on each side of the pedestrian door opening width;

60 mm along the junction of floor pads joined together side-by-side with the longest
dimension perpendicular to the pedestrian door opening;

90 mm along the junction of floor pads joined together side-by-side with the longest
dimension parallel to the pedestrian door opening;

150 mm across the junction of floor pads meeting at the threshold.

NOTE The inactive floor areas of pressure sensitive pads are shown in Figure 102.
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CC.20.5.2 Entrapment protection systems that allow the pedestrian door to contact a
person shall only be used to reduce the risk of injury for:

the opening movement of a sliding door with the leave(s) moving along a plain part and the
distance between the front surface of the leave and the fixed side screen or wall is more

than 100 mm and less or equal to 150 mm;
the opening and closing movement of a balanced door;
the opening movement of a folding door;

the closing movement of a folding door only in combination with an entrapment protection
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system with sensing devices that prevent the pedestrian door from coming INto contact w
a person installed at the outer side of the door;

the movement of revolving doors in combination with the peripheral speed which shall
exceed 1 000 mm/s for a door with a diameter up to 3 000 mm and shall-not exce
750 mm/s for a door with a diameter over 3 000 mm.

r drives incorporating an entrapment protection system that allows thepedestrian door
ntact a person, compliance is checked by the following relevant tests.

e drive is installed with a pedestrian door. The force exerted by the-drive is adjusted to t
hhest value if the force can be adjusted by the user during~use or user maintenand
herwise, the force is adjusted according to the installation instructions. The drive is suppli
the most unfavourable voltage between 0,94 and 1,06 times jrated voltage.

sitions. The forces between the leading edge and<ounter opposing edges shall not exce
b values stated in normative Annex HH when measured at points (F) according to normati
nex Il.

e force is measured by means of an instrument that incorporates a rigid plate having
hmeter of 80 mm and a spring having aratio of 500 N/mm + 50 N/mm. The spring acts on
nsing element that is connected to aniamplifier having a rise and fall time not exceeding 5 nf

£.20.5.3 Drives adjustable tocontrol the energy of the movement of a pedestrian door sh
in compliance with normative Annex JJ or normative Annex LL.

ives adjustable to contrel the energy of the movement of a pedestrian door shall only be us
reduce the risk of jnjury for:

the opening and-tlosing movement of a sliding door when the movement is in accordan
with normative Annex JJ;

the opehing and closing movement of a swing door when the movement is in accordan
with normative Annex JJ;

the.opening and closing movement of a revolving door when the movement is in accordan

e drive is operated to close and open the pedestrian door from the fully open and fully closg

th
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with normative Annex JJ;

the opening movement of a swing door when the movement is in accordance with normati
Annex LL and sufficient safety distances are provided (see Figure CC.1);

the closing movement of a swing door when the movement is in accordance with normati
Annex LL.

ve

ve

CC.20.6 Entrapment protection systems shall provide an adequate level of protection in the
event of a failure within the system installation wiring.

Compliance is checked by the following test.

The drive is installed with a pedestrian door and supplied at rated voltage. The drive is
operated to close the pedestrian door. During the movement, a short circuit or open circuit is
simulated in the system installation wiring.
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Unless the system continues to operate normally, the pedestrian door shall stop moving within
one cycle of operation or the movement of the pedestrian door shall only be controlled by a

biased-off switch by the time it has completed its movement.

The test is repeated during the opening movement of the pedestrian door.

If the drive is controlled by a programmable electronic circuit, the software shall contain

measures to control the fault/error conditions specified in Table R.1 and is evaluated
accordance with the relevant requirements of normative Annex R.

Dimensions in millimet
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Figure CC.1 — Safety distances for opening movement of swing door
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Annex DD
(normative)

Drives for horizontally and
vertically moving doors and gates

NOTE Pedestrian doors are covered in normative Annex CC.

20__Stability and mechanical hazards

THis clause of Part 1 is applicable except as follows.
DD.20.1 Drives shall prevent vertically moving driven parts from closing unexpectedly.
Caompliance is checked by the following test.

The drive is supplied at the most unfavourable voltage between 0,94-and 1,06 times rated
vqgltage but is not operated. Automatic operation of automatic drives-is disabled. It is loadpd
with 1,2 times the rated load applied for 30 min. If the drive is supplied with a driven part, the
load is applied to the driven part and is equal to the highest fokce exerted by it.

There shall be no movement except for initial removal of . any’play in the system.

NQTE 1 The highest force is determined with the driven part in.the most unfavourable position, the drive not be|ng
engrgized.

The test is repeated with the supply disconnected.

If the drive is controlled by a programmable electronic circuit, the software shall contgin
measures to control the fault/error cenditions specified in Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Annex R.

DID.20.2 Where a manual release or reversible drive is provided, it shall be easy to opera
Operation of the release shall not give rise to a hazard such as kickback or unexpect
operation of the drive.

19°
a®

THe drive shall not.ereate any hazard when the manual release is activated.

Operation of a_reversible drive used as a means for a manual release shall not give rise tq a
hgzard.

Caompliance is checked by the following test.

Automatic operation of automatic drives IS disabled.

The drive is installed with a driven part and supplied at the most unfavourable voltage between
0,94 and 1,06 times rated voltage. The drive is adjusted for the highest opening and closing
forces, if such adjustment is mentioned in the instructions. The manual release is operated
when the driven part has stopped at each terminal position, in turn. The release or reversible
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1,6 Nm.
The force is applied as stated in the instructions.

The test is repeated with the power supply interrupted.
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When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard

sh

all be met.

DD.20.3 A mechanical fault in the drive shall not result in a hazardous operation.

Compliance is checked by inspection and, if necessary, by test.

Drives for balanced vertically driven parts are not tested.
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TE 1 Balanced vertically driven parts can utilise springs, counterweights or other means to support the~mg
he driven part.

e inspection shall evaluate which parts can affect the safety of operation and whether th
b likely to break or become loose. These parts may be part of the drive or used-for‘connecti
b drive to the driven part.

TE 2 Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts.

fnspection cannot determine whether the drive will continue to operate normally or stop
bvement when the part has failed, the following test is carried out,

e drive is installed with a driven part, the force exerted by the drive being adjusted to
hhest value in accordance with the instructions. Thé&v/drive is supplied at the mqd
favourable voltage between 0,94 and 1,06 times rated.voltage.

e faults are introduced one at a time and the drive’is operated as in normal use.

less the drive and the driven part continue to operate normally, all of the followi
nditions shall be fulfilled:

the drive shall stop operating at least by the end of the cycle of movement;
further operation shall not be pessible;

the speed of the driven part-shall not increase by more than 20 % or it shall stop with
300 mm.

TE 3 For vertically moving ‘doors, anti-drop or equivalent safety devices might be necessary.

D.20.4 Drives controlled by a biased-off switch shall stop when the actuating member
eased.

mpliancefis-checked by the following test.

e drive is installed with a driven part and supplied at the most unfavourable voltage betwe
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D4.and 1,06 times rated voltage. It is operated to close the driven part.

When the actuating member is released, the leading edge of the driven part shall stop within
a distance of
for door or gate other than swing type, 50 mm when the opening gap does not exceed

500 mm except for horizontally swinging driven parts which shall stop within 100 mm;
for swing type door or gate, 100 mm when the opening gap does not exceed 500 mm;

for any type of door or gate, 100 mm when the opening gap exceeds 500 mm. The test
repeated during the opening movement of the driven part.

is

The requirement for the driven part to stop within the specified distance only applies if the
closing force exerted by the driven part exceeds 150 N, as measured in DD.20.7.2.1.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 231 -

If the drive is controlled by a programmable electronic circuit, 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.

DD.20.5 During the movement of the drive in either direction, the actuation of a manual control
shall stop the movement if there is no separate button for the stop function.

If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.

If the drive has three buttons for controlling the movement, one button shall be a stop button.
THese requirements do not apply to controls operating automatic drives.
Any button that has a stop function shall not require a key to stop the drive.

Compliance is checked by a manual test.

NQTE The test can be carried out without a driven part.

If the drive is controlled by a programmable electronic circuit) the software shall contgin
measures to control the fault/error conditions specified in~Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Anhex R.

DID.20.6 Drives shall not restart automatically after the'movement has stopped unintentiona|ly.

NQTE 1 Unintentional stopping can be caused by interruption of the power supply or by operation of a thermal cut-
ouf.

Caompliance is checked by the following tests.

The drive is supplied at rated voltage:and operated under normal operation. The supply|is
then interrupted. After the supply is.réstored, the drive shall not restart automatically. However,
aytomatic drives may re-start, provided that they function as in normal use.

The drive is operated again>and operation of the thermal cut-out is simulated. After the faplt
candition has been removed, the drive shall not restart automatically. However, automatic
drives may re-start, provided that they function as in normal use.

NQTE 2 The test can be carried out without a driven part.

DID.20.7 Dsives not controlled by a biased off switch shall incorporate an entrapment
priotection system that reduces the risk of injury when the driven part moves.

If thes drive is controlled by a programmable electronic circuit, the software shall contgin

measures—to—control -thefault/error conditions opnr\iﬁ'nnl in—Table R 1 and is evaluatedlin

accordance with the relevant requirements of normative Annex R.

For drives incorporating an entrapment protection system with sensing devices that prevent
the driven part from coming into contact with a person, compliance is checked by the relevant
tests specified in DD.20.7.1.

For drives incorporating an entrapment protection system that allows the driven part to
contact a person, compliance is checked by the tests specified in DD.20.7.2.

For drives incorporating an entrapment protection system with a non-contact sensing device
that moves with the leading edge of a driven part, compliance is checked by the tests specified
in DD.20.7.2.
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NOTE In one direction of travel of the driven part, DD.20.7.1 can be met and DD.20.7.2 can be met in the opposite
direction of travel.

DD.20.7.1 The drive is installed with a driven part, the force exerted by the drive being
adjusted to its highest value in accordance with the instructions. The drive is supplied at the
most unfavourable voltage between 0,94 and 1,06 times rated voltage.

If the sensing devices are other than pressure sensitive pads, the tests specified in DD.20.7.1.1
to DD.20.7.1.3 are applied.

If theSensing devites are pressure Sensitive pads, the test specified im DD 20712 s apptigd.

DID.20.7.1.1 An obstacle having dimensions of approximately 200 mm x 300 mm x700 mm
with three sides (one in each dimension) having a reflective surface, obtained by us€ of mirrofs,
fine grained stainless steel or white-gloss paint, and the other three sides beingmon reflective
surfaces painted dull-black, is placed on the floor at any place in the path of the leading edges
anld planes of the driven part and in the most unfavourable orientation. dhe tests with this
olYstacle shall be made using the non-reflective and reflective sides in turn:

NQTE The leading edge is the edge of the driven part in the direction of travel, either opening or closing.

Far horizontally moving driven parts, the drive is operated to open or close the driven part| If
the driven part moves, it shall stop or reverse its movement without contacting the obstacle

The obstacle is then located with the 700 mm dimension_positioned vertically and raised off the
fldor in the worst position between the floor and 300"mm below the driven part height |or
2 p00 mm, whichever is lower.

The drive is operated to close the driven part. if\the driven part moves, it shall stop or reverse
itd movement without contacting the obstacle.

DID.20.7.1.2 For vertically moving ~driven parts, an obstacle having dimensions |of
afdproximately 80 mm x 300 mm and'@ height of 100 mm with 3 sides (one in each dimensidn)
hgving a reflective surface, obtained by use of mirrors, fine grained stainless steel or white-
gloss paint, and the other three sides being non reflective surfaces painted dull-black, is placed
on the floor and centrally alongits 300 mm length at any place in the path of the leading edge
adross the driven part opehing.

Far vertically moving-driven parts, the drive is operated to close the driven part from heights
of| 100 mm, 1 000-mm and the fully open position of the driven part. The driven part shall not
meove or shall only“move in the opening direction.

DID.20.7.1¢3)" For horizontally and vertically moving driven parts, the obstacle used [in
DD.20. 711 is located with the 700 mm dimension positioned vertically and is moved at a spegd
of|3 m/s't 0,6 m/s.

For both horizontally and vertically moving driven parts, the obstacle is moved in a straight
line through the plane of the driven part opening at the most unfavourable angle.

The drive is operated to close the driven part. The driven part shall stop or reverse its
movement without contacting the obstacle.

DD.20.7.1.4 [fthe entrapment protection system incorporates a pressure-sensitive floor pad,
a mass of 15 kg + 0,5 kg having a diameter of approximately 60 mm is used instead of the
wooden obstacle.

The mass is placed in the path of the driven part and the drive is operated, the driven part
shall stop or reverse its movement before contacting the mass.
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The following inactive floor pad areas are excluded from this requirement:

the last 38 mm on each side of the driven part opening width;

60 mm along the junction of floor pads joined together side-by-side with the longest

dimension perpendicular to the driven part opening;

90 mm along the junction of floor pads joined together side-by-side with the longest

dimension parallel to the driven part opening;
150 mm across the junction of floor pads meeting at the threshold.

NG

DI
to
O1
at

TH

DI
fu
na

T 4 T - m £l £ b o L P 409
L = | e Mactve oo areas Of PpreSSuUre SeSTtve PauS are SITOWIT 1T 1gute TUZ7

D.20.7.2 The drive is installed with a driven part. The force exerted by the drive is adjust
the highest value if the force can be adjusted by the user during use or user maintenand
herwise, the force is adjusted according to the installation instructions. The drive)is’ suppli
the most unfavourable voltage between 0,94 and 1,06 times rated voltage.

e test of DD.20.7.2.1 is applied and

which a 50 mm tube can be inserted, the test of DD.20.7.2.2¢is~applied for an openi
movement;

if the drive is an automatic drive, or a drive that operates the driven part in at least o
direction by a command that can be initiated via a connection to a telecommunication
communication network, the test of DD.20.7.2.3 is applied.

D.20.7.2.1 The drive is operated to close and opéen the driven part from the fully open a
ly closed positions. The forces between the leading edge and counter opposing edges sh
t exceed

150 N during the first 5 s after the force has exceeded 25 N;

25 N thereafter;

400 N during the first 0,75 s*after the force has exceeded 150 N;
150 N during a further period of 4,25 s;
25 N thereafter;

for vertically moying driven parts used as a door

600 N during the first 2 s after the force has exceeded 150 N for driven parts that do n
swing outward and meet DD.20.7.2.3;

400 N'during the first 2 s after the force has exceeded 150 N for driven parts that swi
outward;

if the drive is intended to be used with vertically moving driven parts having openings|i

D D
Q®q

nd
all

ot

160 N during a further period of 3 s;

25 N thereafter.

However, after 0,75 s, peaks lower than 400 N are allowed, if

they are decreasing from one to the other, and
the period of oscillation is < 1 s, and
the average force calculated over the remaining period of 4,25 s is < 150 N.

The force is measured by means of an instrument that incorporates a rigid plate having a
diameter of 80 mm and a spring having a ratio of 500 N/mm + 50 N/mm. The spring acts on a
sensing element that is connected to an amplifier having a rise and fall time not exceeding 5 ms.
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For vertically moving driven parts, the values apply to the vertical component of the closing

and opening forces and between any counter opposing edges of moving parts.

For vertically moving driven parts, the force is measured on the leading edge of the driven

part when the dimension of the gap is

— 50 mm;
— 300 mm;
— 500 mm;

— | 2500 mm or 300 mm below the maximum if this is less.
Far vertically moving driven parts, the force is measured at the following locations:

— | in the centre of the leading edge;
— | 200 mm from each end of the leading edge if this edge is longer than 800-mm.

Far horizontally moving driven parts, the force is measured on the leading edge of the driv
part, at the following heights, when the dimension of the gap is 50 mm ahd 500 mm:

—| 560 mm;

— | 300 mm from the top, for driven parts between 1,2 m and 2(5'm in height;
— | 2 500 mm, for driven parts more than 2,8 m in height;

— | in the centre, for driven parts not more than 2,8 m in<height.

DID.20.7.2.2 Drives intended to be used with a vertically moving driven part having openin
inlwhich a 50 mm diameter cylinder can be inserted”are subjected to an opening test with t
driven part loaded with a mass of 20 kg+.0,5 kg. The mass, having dimensions

afdproximately 200 mm x 200 mm x 200 mmy.-is fixed to the driven part in the mg
unlffavourable place, with one edge adjacenfdo the bottom edge of the driven part.

The drive is operated to open the driven part. If the bottom edge of the driven part mov
mere than 500 mm, the movement.of the driven part shall stop before the test piece com
info contact with the lintel.

DID.20.7.2.3 An obstacleas described in DD.20.7.1.1 except having dimensions
afdproximately 80 mm x.300 mm and a height of 100 mm is placed on the floor and centra
along its 300 mm length across the plane of the driven part opening. The drive is operated
clpse the driven part-from opening gaps of 100 mm, 1 000 mm and the fully open position
the driven part.(The driven part shall not move or only move in the opening direction. T
tests with this.obstacle shall be made using the non-reflective and reflective sides in turn.

The testis-repeated from the fully open position with the obstacle positioned at 100 mm frd
edch e€nd of the driven part opening in turn.

w
S

gs
he
of
st

of
Iy
to
of
he

m

A
one end at a height of 900 mm above the floor and centrally in the driven part opening.

cylindrical obstacle, having a diameter of 50 mm and a length of 650 mm, IS suspended by

The drive is operated to close the driven part and the cylinder is swung across the driven part
opening from an angle of 45°. The entrapment protection system shall cause the driven part

to reverse its movement.

DD.20.8 Entrapment protection systems shall provide an adequate level of protection in the

event of a failure within the system installation wiring.

Compliance is checked by the following test, unless the entrapment protection system is a

biased-off switch.
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The drive is installed with a driven part and supplied at rated voltage. The drive is operated
to close the driven part. During the movement, a short circuit or open circuit is simulated in the
system installation wiring.

Unless the entrapment protection system continues to operate normally, the driven part shall
stop moving within one cycle of operation or the movement of the driven part shall only be
controlled by a biased-off switch by the time it has completed its movement.

The test is repeated during the opening movement of the driven part.

If the drive is controlled by a programmable electronic circuit, the software shall contain
measures to control the fault/error conditions specified in Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Annex R.
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Annex EE
(normative)

Measuring point for protective devices of
horizontally moving pedestrian doors

The figures of Annex EE are referenced in normative Annex CC and normative Annex GG.

B ; ; T "
DTEnsSToTs T et es

IEC

Key
Eg protected area
Figure EE.1 - Single-leaf sliding doorset
Dimensions in millimetres
IEC
Key
% protected area

Figure EE.2 — Double-leaf sliding doorset
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Dimensions in millimetres

protected area

Figure EE.3 - Single-leaf swing doorset

IEC

Dimensions in millimet

Key

protected area

Figure EE.4 — Double-leaf swing doorset

IEC

es
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Dimensions in millimetres

IEC

Kely ,.E\

E% protected area .OQ -

\\\(
Figure EE.5 —‘&F})Iding doorset
%

a
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IEC

Kely
a | pivot point for doorsets with a break-out system
b |test 1 (with CA) for doorset diameters greater than 3 000 mm

test 2 (with CA) for all doorset diameters, see also Clause GG.1 inynormative Annex GG

o

X | protected area

a) Reference body positions for test 1 and test 2

b) Reference body position for test 3
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A

IEC

Kely
e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf
c) Reference body position for test 4

Dimensions in millimetres

4

f |test 5 (with CB) for al¥'doorset diameters

IEC

d) Reference body position for test 5

Figure EE.6 — Revolving doorset, two leaves
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P

ely
pivot point for doorsets with a break-out system

o o

test 1 (with CA) for doorset diameters greater than 3 000 mim) See also Clause GG.1 in normative Annex GG

test 2 (with CA) for all doorset diameters, see also Clause*GG.1 in normative Annex GG

(9]

X | protection area
a) Reference body positions for test 1 and test 2

[

IEC

Key
d test 3 (with CB) in centre of doorset leaf

b) Reference body position for test 3
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N\
-

IEC

Kely
e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf

c) Reference body position for test 4

oA T

Dimensions in millimetfres

IEC

Key
f |test 5(with CB) for all doorset diameters

UL -~ PV la-mel HH £ & -
O ererente oGy pPoOSTtHofTOoTteStTo

Figure EE.7 — Revolving doorset, three leaves
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N

IEC

Kely

a | pivot point for doorsets with a break-out system

b |test 1 (with CA) for doorset diameters greater than 3 000/mm

c |test 2 (with CA) for all doorset diameters, see also Clause GG.1 in normative Annex GG

X | protection area

a) Reference body.positions for test 1 and test 2

Rt

NL

d IEC

Key
d test 3 (with CB) in centre of doorset leaf

b) Reference body position for test 3
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Rt

L

Kely

IEC

e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf

c) Reference body position for test 4

1200

f |test 5 (with CB) for all doorset diameters

d) Reference body position for test 5

Figure EE.8 — Revolving doorset, four leaves

Dimensions in millimet

es
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Annex FF
(normative)

Reference bodies

This annex is applicable to entrapment protection system sensing devices based on active
optoelectronic protective devices responsive to diffuse reflection (AOPDDRSs) using a radiation
wavelength in the range 820 nm to 946 nm. For sensing devices using other technologies, this
annex may be used as a guide.

An entrapment protection system shall always be tested on a complete power operatgd
ddorset assembly.

THe CA reference body (see Figure FF.1a)) is a box with the dimensions 0,7 m x-0,3'm x 0,2 m.
Bagth the top side and two sides that meet are made of a material with a diffuse reflectance
value in the range of 2 % to 5 % of the wavelength of the entrapment protection systgm
trgnsmitter (e.g. IC antistatic foam; see also IEC 61496-3:2018, Figure 5 for further material|s)
while the other two sides are made of a material with a diffuse reflectance‘value in the range|of
80 % to 90 % of the wavelength of the entrapment protection system transmitter (e.g. white
pgper). The base of the reference body is not defined as it does-nat serve any purpose in the
test.

THe CB reference body (see Figure FF.1b)) is made of a matt-black elastomer with a ShorefA
hgardness of 70 £ 5 and a diffuse reflectance value inythe range of 10 % to 90 % of the
wavelength of the entrapment protection system transmitter.

Tgsts for entrapment protection system using the background as a reference shall pe
pearformed with a background with a diffuse reflectance value of (20 £ 5) % of the entrapment
protection system wavelength (e.g. carpet).

THe reference body shall be detected;and the doorset shall then either stop before it touches
the reference body, or reverse or switch over to low-speed motion as described in the prodyct
ddcumentation.

19
o

Entrapment protection systems which do not move with the doorset leave(s) shall be test
usiing all relevant sides of\the CA reference body.
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Dimensions in millimetres

700

15 x 45°

N
N

\

\
N

N,
W\

,

%/

0 qu

a) CA reference body

Diffuse reflectance value in the range of
2% to 5% at the wavelength of the
transmitter of the entrapment protection
system

Diffuse reflectance value in the range of
80 % to 90 % at the wavelength of the
transmitter of the entrapment protection
system

Figure FF.1 — Reference bodies

IEC

b) CB reference body

Diffuse reflectance value”in the range of
10 % to 90 % at the wavelength of the|
transmitter of the“entrapment protection
system
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Annex GG
(normative)

Test method of entrapment protection system
of drives for revolving doors

GG.1 Main closing edge/opposing closing edge — no contact protection

If
en
a
to
Fi

Fa
lo

itself (see test 1 in Figure EE.6a), Figure EE.7a) and Figure EE.8a) of normative Annex EE)

G

If
d€
m
or
re

TH
an

TH
sh
be
pr
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TH

CA reference body (see normative Annex FF). The CA reference body shall be located ne
the opposing closing edge and shall not be touched by the doorset leaf (see-test 2
pure EE.6a), Figure EE.7a) and Figure EE.8a) of normative Annex EE).

cated next to the edge of the doorset moving leaf and shall not be touched\by the doorset Ig

5.2 Main closing edge/opposing closing edge — contact protection

fhe hazard between the main closing edge and opposing closing edge is protected by
vice or combination of devices allowing contact with the doorset, it shall be tested by a for

Figure 1.5 or Figure 11.6. If electro-sensitive protéctive equipment (ESPE) is used for spe
Huction, the test shall be carried out at the speéd after activation of the ESPE.

5.3 Secondary closing edge/floor

e entrapment protection system protecting the hazard between the secondary closing ed
d the floor shall be tested using the CB reference body.

e CB reference body is positioned on the floor so that it cannot be pushed away. The doors
all come to a stop without.completely passing over the reference body or the reference bo
ing touched by the doorset leaf in the slanted areas. Contact with the flexible parts of t
btective equipment. is.accepted (see test 3 in Figure EE.6b), Figure EE.7b) and Figure EE.8
normative Annex EE). If an entrapment protection system is used for speed reduction, t

gjure EE.6¢), Figure EE.7c) and Figure EE.8c) of normative Annex EE).

e test need not be performed if this hazard is safeguarded by safety distances.

pasurement according to normative Annex HH at ap opening width as specified in Figure I|.

5t shall be catried out with the combination of test bodies CB and CA (see test 4 |i

he hazard befween the main closing edge and opposing closing edge 1S protected by hgn
trapment protection system not allowing contact with the doorset, it shall be testediusipg

xt
n

r doorsets diameters greater than 3 000 mm, the CA reference body shall additionally pe

af

ce

bd

et
dy
he
b)
ne

G

N Main closi laelinsid .

The entrapment protection system protecting the hazard between main closing edge and
the inside wall shall be tested by means of the CB reference body.

The reference body is positioned at a height of 1 200 mm above the floor on the drum wall as
shown in test 5 in Figure EE.6d), Figure EE.7d) and Figure EE.8d) of normative Annex EE.
During the test, the reference body shall not come into contact with the doorset leaf. Contact

wi

th the flexible parts of the protective equipment is accepted.
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Annex HH
(normative)

Limitation of impact forces of pedestrian doors

HH.1 Permissible dynamic forces
The values of dynamic force generated by the doorset leaf when impacting a person or an
opstacte—stattbeconsideredto besafeif the timits specifredim Tabte HHtt=are motexceedyd,
when measured according to normative Annex |l with an instrument complying with ClauseHH.3
or|Clause HH.4.
Table HH.1 — Permissible dynamic forces
Permissible dynamic forces Measuring pointg
Between closing edges and opposing
Doorset type closing edges in gaps of @
<200 mm 200 mm > 500.mm
to 500 mm
Sliding doorset and 400 N 700 N 1400 N Figure 1.1 and
s|iding/swing Figure 11.2
(balanced) doorset
Fplding doorset 400 N 700 N 1400 N Figure 11.3
Revolving doorset 400 N 700 N 1400 N Figure 11.4 to
Figure 11.6

-

at areas are areas other than closing edges > 0,1 m? and with no side < 100 mm.

he above values shall be the maximum allowed within"a maximum period of time of 0,75 s (T, < 0,75 s).

doorset.

The opposing closing edge may also be a‘second main closing edge or flat areas around the openin

Th

e leaf force measurements'shall not exceed the profile shown in Figure HH.1.
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maximum force measured during the dynamic period T, (dynamic force)™ see Table HH.1 for permitted valug
period of time of max. 0,75 s starting from the first measured force exeéeding 150 N
maximum force measured outside the dynamic period T, (static ferce)

period of 5 s starting from the first measured force exceeding/80 N and including T,

Figure HH.1 — Force versus time

H.2 Permissible static forces

fer T4 has elapsed, no static force >150 N is allowed. This static force shall come down
BO N after a total time T; of maximum 5 s.

wever, after T4, peaks ‘exceeding 150 N but lower than the admissible dynamic forces sho
Table HH.1 are accepted if:

they are decrgasing from one to the other; and
the period«af*oscillation is < 1 s; and
the average force calculated over the period of T, — T4 is < 150 N.

1.3, Impact force measuring equipment

The test equipment for measuring forces shall consist of the following parts:

two contact areas with a diameter of 80 mm. The contact areas shall be made of a hard

material with sufficient strength, e.g. steel;

spring that gives the contact area a spring ratio of 500 N/mm = 50 N/mm;
load cell;

time measuring device;

measuring value display/measuring value output device.
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The measuring equipment shall comply with the following specification:

— rising/falling time of the load cell amplifier < 5 ms;

— the equipment shall be able to give measured values with an accuracy of at least £ 5 % or
1+ 10 N, whichever is the maximum deviation;

— measurements to be given in graphical form or by displaying the values.

HH.4 Field impact force measuring equipment

Field measuring equipment need not display the values and accuracy shall at least be £ 10(%
or[ £ 20 N of measured values, whichever is the maximum deviation. Calibration shall” pe
parformed at least once per year.
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Annex Il
(normative)

Measuring points for limitation of
impact forces of pedestrian doors

Forces (see Table HH.1) shall be measured at the measuring points (F) shown in Figure 1.1 to
Figure I1.6 with the instrument of Clause HH.3 or Clause HH.4.

Dimensions in millimetres

IEC

Figure I1.1¢= Single-leaf sliding doorset

Dimensions in millimetres

%!
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300 l %\

IEC

Figure 1.2 — Double-leaf sliding doorset
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Dimensions in millimetres

IEC

Figure I1.3 — Folding doorset

Dimensions in millimet

———

1200

Figure 1.4 — Revolving doorset, 2-leaf

es


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 EXV © |[EC 2023 - 253 -

Dimensions in millimetres
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Figure Il.5 — Revolving-doorset, 3-leaf

Dimensions in millimetres
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Figure 1.6 — Revolving doorset, 4-leaf
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Annex JJ
(normative)

Low energy movement of pedestrian doors

.1 General

e force required to prevent a stopped doorset from opening or closing any further — measured
the main closing edge in the direction of travel — shall not exceed 67 N at any point in the

OpETTTTg Or Tlosig TyTte:

TH

e kinetic energy of a doorset in motion shall not exceed 1,69 J. Normative Annex KK states

the speed settings for various widths and masses of doorsets required to obfain resu|ts

canforming to this requirement.

In

oden the doorset with a manual force not exceeding 67 N to release a latch and 90 N to opgn
the doorset, when the force is applied to the main closing edge in the direction of travel.

the event of any interruption of mains power or failure of the drive, it shall be possible |to

Lgw energy movement of the doorset is generally not protected-with additional protectiye
dgvices because the kinetic energy levels are not considered te)be hazardous. However, uge

of
ta

loyw.

A ptatic closing force up to 150 N is allowed:

JJ
JJ

Dq
as

more than 90°, it shall\eontinue at the same rate as back check speed.

Nd
op

JJ
It

low energy doorset movement should only be considered when the risk assessment hps
en account of elderly, frail and disabled users and indicates that the risk to these users|is

when the gap between the main closingedge and the counter-closing edge is < 8 mm for
swing doorsets; or

during the last 50 mm for any type of sliding and folding doorsets.
.2 Additional requirements for'low-energy movement of hinged and swing doorsets
.21 Opening time

orsets shall open from/closed to back check, or 80° whichever occurs first, in 3 s or londer
required in Table KK.1:-Back check shall not occur before 60° opening. If the doorset opeps

TE Back check ~Back check is the checking or slowing down of the speed of doorset opening before being fyl
ened (also called open check).

<

.2.2 Closing time

hallbe possible to adjust the doorset on site to close from 90° to 10° in not less than 3 s ahd

frd

m.40° to fully closed in not less than 1,5 s as required in Table KK.1.
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Annex KK
(normative)

Speed setting for low energy movement of pedestrian doors

KK.1 Speed settings for low energy power operated swing doorsets
Table KK.1 shows the minimum opening time (in seconds) to back-check or to 80° open or
mxnmm-mmmmmeﬁﬁe“openﬁm—mm i gt i i nd
masses.

Table KK.1 — Speed settings

Mass of doorset leaf
: kg
Width of
doorset leaf 50 60 70 80 90
m
Time

s
0,75 3,0 3,0 3,0 3,0 3,2
0,85 3,0 3,0 3,2 3,4 3,6
1,00 3,2 3,4 3,7 4,0 4,2
1,20 3,8 4.1 4,5 4,8 5,0

NOTE Calculated with an energy 1,69 J and values for timesounded up to nearest one decimal place.

THe minimum opening time for doorsets of otherwidths and/or masses shall be calculated usihg
the following formula:

t = DM
2,26
where
t | is the time, in s;
D| is the doorset width, in m;
m| is the mass of the doorset leaf, in kg;

b

D6 is the conversion factor (units mKg”2 s-1).

A

K.2 ~Speed settings for low energy sliding doorsets

WK 2 chowa-th BA-HA-HAAHHEA—H e el a-a—tiea.
CININZ STTOW S are o aavoerTry o

I
nd the travelling distance per doorset leaf.

rcl e a4+ kb a ra-at s
LI | T U (U O JoUTSTT 1 SS

V]


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

- 256 - |EC 60335-2-103:2023 EXV © |[EC 2023

Table KK.2 — Minimum travelling time
per doorset leaf vs. mass of door leaf

Mass of doorset leaf m
kg

% % 150 | 140 | 130 | 120 [ 110 | 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10

travelling Maximum travelling speed v

distance m/s

per leaf

D 0,15 ‘ 0,16 ‘ 0,16 ‘ 0,17 ‘ 0,18 ‘ 0,18 ‘ 0,19 ‘ 0,21 ‘ 0,22 ‘ 0,24 ‘ 0,26 ‘ 0,29 ‘ 0,34 ‘ 0,41 ‘ 0,58
Minimum travelling time t
m s
0,7 4.7 4,6 4.4 4,2 4,0 3,9 3,7 3,5 3,2 3,0 2,7 2,5 2,1 1,8 13
0,8 5,4 5,2 5,0 4,8 4,6 4.4 4,2 3,9 3,7 3,4 3,1 2,8 2,4 2,0 114
0,9 6,0 5,8 5,6 54 5,2 4,9 4,7 4.4 4.1 3,8 3,5 3,1 2,F 2,2 1)6
1,0 6,7 6,5 6,3 6,0 5,8 5,5 5,2 4,9 4,6 4,3 3,9 365 3,0 2,5 1)8
1,1 7,4 7.1 6,9 6,6 6,3 6,0 5,7 5,4 5,1 4,7 4,3 3,8 3,8 2,7 1)9
1,2 8,0 7,8 7,5 7,2 6,9 6,6 6,2 5,9 5,5 5.1 47 4,2 3,6 3,0 211
1,3 8,7 8,4 8,1 7,8 7,5 7,1 6,8 6,4 6,0 5,5 5,0 4,5 3,9 3,2 23
1,4 9,4 9,1 8,7 8,4 8,0 7,7 7,3 6,9 6,4 5,9 54 4,9 4,2 3,5 215
1,5 10,0 | 9,7 9,4 9,0 8,6 8,2 7,8 7,3 6,9 6,4 5,8 5,2 4.5 3,7 2|6
NQTE For telescopic sliding doorsets, the travelling distance applies to the fast moving leaf.
THe maximum speed for doorsets of other masses shall be calculated using the kinetic energy

fofmula, considering that the maximum admitted energy is 1,69 J:

B

E. = % mv2 =169 (J)

2Es (mls)

VvV =
m

where

%
E

is the speedy.in m/s;
d is the kinetic energy, in J (always 1,69 J);

m| is the.mass of the doorset leaf, in kg.

T

y knowing the leaf weight, it is pessible to calculate the maximum allowed speed as follows:

ime.'Settings for other travelling distances per leaf and masses shall be calculated using t

following formula:

w
t
D

v

=2

%

here
is the travelling time for opening or closing, in s;
is 90 % of the travelling distance of the leaf, in m;
is the doorset speed, in (m/s).
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Annex LL
(normative)

Safeguarding of swing pedestrian doors

1 [
i L

IEC

Kely

protective device

-

fast area requiring protection

slow area

A W N

radius of slow area (r,,. area)
5 |radius of the door (ry,,set)

6 |radius of the protectediarea (d,

protected )

Figure LL.1 — Areas of the door sweep

Figure LL (I"shows the areas of the door sweep.

—
Q)

ble.LL.1 shows the minimum distance from the leading edge to be protected.
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Table LL.1 — Minimum width of door leaf to be protected vs.
radius of doorset and doorset travelling time

Time
S
1 |15 | 2 |25 | 3 |35 | 4 | a5 | 5 | 55 | 6
T'doorset Tsiow area
- m
016 | 024 | 032 | 04 [ 048 | 056 | 064 | 072 | 08 | 088 | 095
dyrotected
m
0,7 054 | 046 | 038 | 030 | 022 | 0,14 | 0,06 - - P -
0,8 0,64 | 056 | 048 | 040 | 032 | 024 | 016 | 008 | - L -
0,9 074 | 0,66 | 058 | 050 | 042 | 034 | 026 | 0,18 | 0,10- | 0,02 -
1,0 0,84 | 0,76 | 0,68 | 060 | 052 | 044 | 036 | 028 | 020 | 0,12 | 0,04
1,1 094 | 086 | 078 | 0,70 | 062 | 054 | 046 | 038 -|l-030 | 0,22 | 0,18
1,2 1,04 | 096 | 088 | 0,80 | 0,72 | 064 | 056 | 048 | 040 | 032 | 0,29
1,3 1,14 | 1,06 | 098 | 0,90 | 082 | 074 | 066-]058 | 050 | 042 | 0,31
1,4 1,24 | 1,16 | 1,08 | 1,00 | 092 | 084 | of76 | 068 | 060 | 052 | 0,44
15 1,34 | 1,26 | 1,18 | 1,10 | 1,02 | 0,94 [~0%6 | 0,78 | 0,70 | 062 | 0,5
1,6 144 | 1,36 | 1,28 | 1,20 | 1,12 | 1,060 09 | 0,88 | 080 | 0,72 | 0,69
1,7 154 | 146 | 1,38 | 1,30 | 1,22 |<h14 | 1,06 | 098 | 090 | 082 | 0,74
1,8 164 | 1,56 | 1,48 | 1,40 | 1,32 | 124 | 1,16 | 1,08 | 1,00 | 092 | 0,4

TH

Isl

dd
fo

wi
t

is(the time, in s;

e opening time is measured from 0° t0°80° and the closing time from 90° to 10°.

bw area @nd the width of the doorset which needs to be protected (d oecteq) PY Protective

vices for doorsets with other opening and closing times shall be calculated using the following
mulas:
2
llowarea =—V-t = 0,16t
m
dprotected = I'doorset ~ Islow area
ere

I'siow area 1S the radius of the slow area, in m;

v

is the maximum allowed collision speed of 0,25 m/s;

0,16 is the conversion factor, in m/s;

dprotected!s the width of the doorset which needs to be protected.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-103: Particular requirements for drives for gates, doors and

windows

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promgote internatio
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end 4
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC “Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-governmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with-th€)Tnternational Organization

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.

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

IEC Publications have the form of recommendations for internatioenal use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are /made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsiblesfor the way in which they are used or for g
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in theiknational and regional publications. Any divergence betwg
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latt

IEC itself does not provide any attestation of<conformity. Independent certification bodies provide conform
assessment services and, in some areas, agcess to |[EC marks of conformity. IEC is not responsible for 3
services carried out by independent certification bodies.

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

No liability shall attach to IEC or itsvdirectors, employees, servants or agents including individual experts 3
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature\Whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the/publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

indispensable for,the.correct application of this publication.

IEC draws atténtion to the possibility that the implementation of this document may involve the use of

patent(s). IEC\takes no position concerning the evidence, validity or applicability of any claimed patent rightg
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), wh
may beswrequired to implement this document. However, implementers are cautioned that this may not repres
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. |
shallkpnot be held responsible for identifying any or all such patent rights.
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This fourth edition cancels and replaces the third edition published in 2015, Amendment 1:2017
and Amendment 2:2019. This edition constitutes a technical revision.

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

a) the text has been aligned with IEC 60335-1:2020;

b) scope includes DC-supplied appliances and battery-operated appliances (Clause 1);

c) some notes have been converted to normative text (Clause 1);
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d)
e)

f)
g)

h)

additional requirements for installation instructions have been incorporated (7.12);

application of test probe 18 and test probe 19 have been introduced (8.1.1, 20.2, Annexes
BB, CC and DD);

addition of surface temperatures for external accessible surfaces (11.3, 11.8);

requirements for loading accessible appliance outlets and socket outlets have been added
(11.7);

requirements for appliances incorporating integral batteries or separable batteries have
been added (11.7);
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requirements have been added for drives intended for permanent connection delvered wjth
a connector to ease the installation (22.108, 24.101, 25.3).

e text of this International Standard is based on the following documents:
Draft Report on voting
61/7017/FDIS 61/7082/RVD

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

n

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

is document was drafted in accordance with ISO/IEC)Directives, Part 2, and developed|in
cordance with ISO/IEC Directives, Part 1 and ISOLEC Directives, IEC Supplement, availaljle
www.iec.ch/members_experts/refdocs. The main/document types developed by IEC gre
scribed in greater detail at www.iec.ch/publications.

list of all parts of the IEC 60335 serie§y under the general title: Household and similar
pctrical appliances — Safety, can be found on the IEC website.

is part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and |ts
nendments unless that edition_precludes it; in that case, the latest edition that does not
pclude it is used. It was established on the basis of the sixth edition (2020) of that standargd.

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

is part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to conveért
bt publication into-the IEC standard: Particular requirements for drives for gates, doors ahd
hdows.

hen a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies ps
as is'feasonable. When this standard states "addition", "modification" or "replacement”, the
evant'text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:

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

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

additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

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

notes: in small roman type.

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

NQTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and  test[ng
ordanizations can need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting’ new| or
re\ised tests.

It i the recommendation of the committee that the content of this publication be adopted for implemeéntation nationa
not earlier than 12 months or later than 36 months from the date of publication.

y
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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
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is information is given for the convenience of users of this International Standard and_do
t constitute a replacement for the normative text in this standard.

is standard recognizes the internationally accepted level of protection against hazards su
electrical, mechanical, thermal, fire and radiation of appliances when operated.as in norn
e taking into account the manufacturer's instructions. It also covers abnormal.Situations th

enomena can affect the safe operation of appliances.

is standard takes into account the requirements of IEC 60364 asfabas possible so that the
compatibility with the wiring rules when the appliance is connected to the supply mairn
wever, national wiring rules can differ.

An appliance within the scope of this standard also ineéorporates functions that are cover
another part 2 of IEC 60335, the relevant part 2 is applied to each function separately,
as is reasonable. If applicable, the influence of‘one function on the other is taken in
count.

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

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

is standard is a product family standard dealing with the safety of appliances and tak
bcedence over horizontal;and generic standards covering the same subject.

TE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are
blicable since they have been taken into consideration when developing the general and particular requireme
the IEC 60335 series of standards.

appliance)that complies with the text of this standard will not necessarily be considered
mply withythe safety principles of the standard if, when examined and tested, it is found
ve other features that impair the level of safety covered by these requirements.
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An

appliance employing materials or having forms of canstruction differing from those detail

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

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

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

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

Part 2-103: Particular requirements for drives for gates, doors and
windows
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Drives not intended for normal household use but which nevertheless can be a source of dang
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Scope
is clause of Part 1 is replaced by the following.

is part of IEC 60335 deals with the safety of electric drives for horizontally/and vertically
bving gates, doors, garage doors and windows for household and similaropurposes, their
ted voltage being not more than 250 V for single-phase drives and 600.V for other drives
tluding direct current (DC) supplied appliances and battery-operatéd’ appliances. It algo
vers the hazards associated with the movement of the driven part.

the public, such as drives intended to be used by laymen in shops, offices, hotels,
staurants, hospitals, in industry and on farms, are within the scope of this standard.

quirements for drives for doors that can be used in,emergency routes and exits are given
rmative Annex AA.

n

amples of drives within the scope of this standard are drives for

folding doors;

revolving doors;

rolling doors;

roof windows;

sectional overhead doors;

swinging and sliding.-gates or doors.

TE 101 Examples are'shown in Figure 101.

TE 102 Drives.can be supplied with a driven part.

far as is-practicable, this standard deals with the common hazards presented by drives that
b encountered by all persons in and around the home. However, in general, it does not take

persons-Hncluding-children)-whose

e physical, sensory or mental capabilities; or

e lack of experience and knowledge

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

children playing with the drive.

For appliances intended to be used in vehicles or on board ships or aircraft, additional
requirements can be necessary. In many countries, additional requirements are specified by
the national health authorities, the national authorities responsible for the protection of labour,
the national water supply authorities and similar authorities.
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This standard does not apply to drives

- for vertically moving garage doors for residential use (60335-2-95);

- for shutters covering doors and windows (including locations where the door is set back
from the shutter), awnings, blinds and similar equipment (60335-2-97);

- intended exclusively to be used by trained persons in commercial and industrial premises;
- for specific purposes, such as fire doors;
- for natural smoke exhaust ventilators not used as windows (ISO 21927-2);

- mtendedtobeused i tocations where speciatconditions prevait, suchasthe presenceof
a corrosive or explosive atmosphere (dust, vapour or gas).

THis standard does not apply to movement of a pedestrian door where such movement is’basgd
sdlely on stored energy.

2 [ Normative references
THis clause of Part 1 is applicable except as follows.

Addition:

-

IEC 60068-2-52:2017, Environmental testing — Part 2-52 Tests — Test Kb: Salt mist, cyc
(spdium, chloride solution)

c

IECC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances

~

IECC 60825-1:2014, Safety of laser products —Part 1: Equipment classification and requirements

IEC 61496-3:2018, Safety of machinery~~ Electro-sensitive protective equipment — Part|3:
Particular requirements for active opto-electronic protective devices responsive to diffujse
reflection (AOPDDR)

IECC 61984:2008, Connectors+.Safety requirements and tests

3| Terms and definitions
THis clause of Pdrty1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.9 ~Modification:
Replace the first paragraph with the following:

operation of the drive under the following conditions:

— drives supplied without a driven part are operated with their rated load,;

— drives supplied with a driven part are operated with the driven part installed in accordance
with the instructions

3.1.101
rated load
force or torque assigned to the drive by the manufacturer

3.1.102
rated operating time
duration of continuous operation assigned to the drive by the manufacturer
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Note 1 to entry: During continuous operation, the drive may reverse its direction.

3.1.103
rated number of operating cycles
number of uninterrupted cycles assigned to the drive by the manufacturer

3.5 Definitions relating to types of appliances

3.5.101
drive

Note 1 to entry: Examples of components are gears, controls, brakes, components for power transmissiofi.filom {he

3.5.103

reyersible drive
drjve that can be manually operated with or without power in both directions by manual actipn
on the driven part

3.Y Definitions relating to safety components

3.7.101
entrapment protection system
part of the drive that protects against crushing

Note 1 to entry: An entrapment protection system may consist of one or more devices, such as pressure sensit|ve
edges, passive infrared and active light sensing.devices, biased-off switches or motor current monitoring devicgs.

Note 2 to entry: An entrapment protection system may be incorporated in the motor assembly or installed
separately.

3.7.102

biased-off switch
hdld to run device that initiates and maintains the drive movement only as long as the manyal
control is actuated by.the user

3.E Definitions relating to miscellaneous matters

3.8.101
driven part
part of aygate, door, garage door or window that is intended to be moved by the drive

3.8.102

window

part in a building that opens and closes in order to regulate the air and light and that is not
intended for passage

3.8.103
cycle
complete opening and closing movement of the driven part

Note 1 to entry: For revolving doors, a cycle means the necessary rotation to allow a person to pass through it.

3.8.104
horizontally moving pedestrian door
swinging, sliding or rotating door designed for pedestrian use
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3.8.105
main closing edge
edge(s) of a pedestrian door leaf, whose distance from a parallel opposing closing edge or

Su

rface determines the usable pathway

3.8.106
opposing closing edge

ed
su

ge(s) of a pedestrian door leaf formed by the main closing edge and a fixed edge or a
rface against which the pedestrian door leaf is moving

4
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.2 Addition:

.p Addition:

.Y Addition:

General requirement

is clause of Part 1 is applicable.

General conditions for the tests

is clause of Part 1 is applicable except as follows.

hen a test has to be carried out with a driven part, the driven part specified for installatipn
th the drive that gives the most unfavourable conditions*for the test is used. The drive|is
justed in accordance with the instructions.

~

e driven part may be simulated by an artificialkload.

wicket door is kept:

in the fully closed position if it travels together with the door during the tests, or

in the fully open position or completely removed position if it does not travel with the dgor
during the tests.

the drive is marked with an ambient temperature beyond the range of +5 °C to +40 °C, the
5ts of Clauses™#1, 13, BB.20.10, BB.20.5, BB.20.6, BB.20.7, BB.20.9, CC.20.3, CC.20/4,
C.20.5, CC-20.6, DD.20.5, DD.20.6, DD.20.7, DD.20.8, and Clause 21 are carried out at the
Dst unfayelirable marked temperature.

.101 \_Drives shall be tested for compliance with this standard for any of the following modes

of

operation as intended by the manufacturer:

automatic operation (operation in at least one direction without intentional activation by the
user);

impulse activation (operation in either direction with an intentional activation by the user);
biased-off (hold to run) operation.

Whenever required by the instructions, components shall be added or changed to perform the
tests.

6

Classification

This clause of Part 1 is applicable except as follows.
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6.1 Modification:
Replace the first paragraph with the following:
Drives shall be class I, class Il or class lll.

6.2 Addition:

Drives, or parts of drives, that are intended for exposure to outdoor conditions shall be at least

IPK4-

7 | Marking and instructions

THis clause of Part 1 is applicable except as follows.

7.1 Addition:

Difives shall be marked with their ambient temperature range.

Drives supplied without a driven part shall be marked with the‘rated load, in newtons (N)
innewton-metres (Nm).

or

Unless the drive is intended for continuous operation, ‘drives supplied without a driven part

shfall be marked with the rated operating time in minutes, or the number of cycles per ho
or[the rated number of operating cycles.

Drives supplied with a driven part shall be marked with the rated number of operating cycl
or|the cycles per hour, unless the drive istintended for continuous operation.

7.6 Addition:

[symbol ISO#000-0533 upper limit of temperature
(2004-01)] PP P

/ {3ymbol ISO 7000-0534 lower limit of temperature
(2004-01)] P

7.12¢ Addition:

ir,

The instructions shall state the substance of the following:

WARNING: Important safety instructions. It is important for the safety of persons to follow

these instructions. Save these instructions.

The instructions shall include the substance of the following:

- do not allow children to play with fixed controls. Keep remote controls away from children;

- activation of the manual release may cause uncontrolled movement of the driven part due

to mechanical failures or an out-of-balance condition;
- when operating a biased-off switch, make sure that other persons are kept away;
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when closing a window that has been opened by a smoke control system, make sure that
other persons are kept away;

frequently examine the installation for imbalance where applicable and signs of wear or
damage to cables, springs and mounting. Do not use if repair or adjustment is necessary;

disconnect the supply(s) when cleaning or other maintenance is being carried out.

The instructions shall include the following information:

TH
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.12.1 Addition:

suitable for the location.

e explanation of mode indicators;

e detalls on how 10 USE any manual release, or reversible drive Used as a manual releage;

o details on how to re-adjust controls, (if applicable);

e where the operation of the drive is specified in cycles per hour, the rest period, requirgd
between cycles.

e installation instructions shall state the substance of the following:

WARNING: Important safety instructions. Follow all instructions_since incorrect installatipn
can lead to severe injury.

e installation instructions shall specify the type, size and/mass of the driven part, locations
ere the drive can be installed and shall include details ‘ofWwhether the drive is suitable only
balanced vertical driven parts.

ey shall state that the installer shall check that’the temperature range marked on the driye

ey shall state that the drive

cannot be used when the wicket door is open (for drives that are constructed so the driye
can only operate when the wicket'door is closed); or
cannot be used when the wicket door is closed (for drives that are constructed so the driye
can only operate when thelwicket door is open or removed).

r drives intended for\permanent connection to fixed wiring, delivered with a separdte

nnector to ease the.installation and establish the supply connection, the instructions shgll

state the substance-gfithe following: Only use the supplied connector when installing the drive.

Th

e instructions shall include the following information:

the necessary information for safe handling of a drive weighing more than 20 kg. This

inforfation shall describe how to use the handling means, such as hooks and ropes;

details of the maximum allowed distance from the wall that is parallel to the slidipg

details for the installation of the drive and its associated components, including details of
relevant accessories required for alternate modes of operation;

that the actuating member of a biased-off switch is to be located within direct sight of the
driven part but away from moving parts. Unless it is key operated, it is to be installed at a
minimum height of 1,5 m and not accessible to the public;

details on how to set controls;

the minimum height for installation of parts of the drive intended to be mounted more than
850 mm, 1,8 mor 2,3 m or at least 2,5 m above the floor in accordance with 8.1.1. Table 101,
20.2, B.22.3 or B.22.4.
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The installation instructions shall include the substance of the following:

TH

vertical doors and gates need an anti-drop feature or device;

before installing the drive, check that the driven part is in good mechanical condition,
opens and closes properly and correctly balanced where applicable;

except for horizontally moving pedestrian doors, ensure that entrapment between the
driven part and the surrounding fixed parts due to the opening movement of the driven
part is avoided;

for horizontally moving pedestrian doors, ensure that entrapment between the driven

[part and the surrounding fixed paris due to the movement of the driven part Is avoide
This can be achieved if the relevant distance does not exceed 8 mm. However, the followi
distances are considered sufficient to avoid entrapments for the parts of the body identifig

o for fingers, a distance greater than 25 mm;

o for feet, a distance greater than 50 mm;

o for heads, a distance greater than 200 mm; and

o for the whole body, a distance greater than 500 mm.

If these distances cannot be achieved, safeguarding devices shall'be provided;

after installation, ensure that the mechanism is properly adjisted and that the protecti
system and any manual release function correctly;

permanently fix the label concerning the manual releas€,s adjacent to its actuating memb

.15 Addition:

e markings shall also be provided with the instructions. In addition, the marking relevant

ngme, trademark or identification mark, of thé.manufacturer or responsible vendor and t

m
on

Th

TH

bdel or type reference can also be retrievedfrom a label, such as a matrix barcode, visil
the appliance after installation.

.101 Drives having a manual release shall be supplied with a label describing how to u

e release unless the information is already marked on the drive.

mpliance is checked by inspection.

Protection against access to live parts

is clause of Part/1 is applicable except as follows.

.1.1  Replacement:

erequirement of 8.1 applies for all positions of the appliance when it is operated as in norn

us§

d.

Ng
d:

he
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e.

Test probe B, test probe 18 and test probe 19 of IEC 61032 are applied with a force not
exceeding 1 N, the appliance being in every possible position. 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 test
probe 18 or test probe 19 are used. If the test 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. However,
during insertion or removal of lamps, protection against contact with live parts of the lamp cap

sh

all be ensured.
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During the tests with test probe 18 and test probe 19 of IEC 61032, the appliance shall be fully
assembled as in normal use without any parts removed.

Test probe 19 of IEC 61032 is not applied to parts of drives that are located at a height of more
than 850 mm above the floor or other access level in normal use.

Test probe 18 of IEC 61032 is not applied to parts of drives that according to the instructions
are required to be mounted at a height of more than 1,8 m above the floor or other access level.

T, $o e b 40 o)t $o el 410 £ 10 £4000 ° -t aaliaal £ P P2 for a4
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urlless they are intended to be installed in an area open to the public.

Py
orordir uoe

~

It shall not be possible to touch live parts or live parts protected only by lacquer, enamel,
orflinary paper, cotton, oxide film, beads, or sealing compound except self-hardening resins,
with test probe B, test probe 18 or test probe 19, as applicable.

8.2 Addition:

1%
o

Basic insulation and parts separated from live parts by basic insulation may be touch
dduring adjustment, if a tool is needed to gain access to the adjustment means.

9| Starting of motor-operated appliances

This clause of Part 1 is not applicable.

1Q Power input and current
THis clause of Part 1 is applicable except'as follows.
10.1 Modification:

Instead of determining the mean~value, the maximum value of power input is determined, the
effect of inrush currents being’ignored.

11 Heating
THis clause of Rart 1 is applicable except as follows.
11.3 Addition:

Wheré the external accessible surfaces are suitably flat and access permits, then the test
“‘ 6.‘ S€ea10 aStifre 1 v, ;r“"i‘ erréarac "'-"" &
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.

11.7 Replacement:

Drives for continuous operation are operated for consecutive cycles until steady conditions are
established.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

- 16 - IEC 60335-2-103:2023 © |IEC 2023

Drives not for continuous operation are operated as follows:

drives for gates for one household and horizontally moving garage doors for one household
are operated without rest periods for three cycles or the rated operating time or the rated
number of operating cycles, whichever is longer;

drives for windows are operated without rest periods for the rated number of operating
cycles or the rated operating time in minutes;

other drives are operated without rest periods for four minutes or the rated operating time
or the rated number of operating cycles but for not less than five cycles of operation,

whichever is longer
J

Afl

with a resistive load that gives the marked outlet load.

Fd

the appliance for charging purposes:

11

R4

Dl

values shown in Table 3 and Table 101.

Ad

drives rated in cycles per hour are operated for 20 % more than the rated number of cyeles
per hour and with the relevant rest period(s) declared by the manufacturer.

D
Q

pliance outlets accessible to the user and socket-outlets accessible to the user|are load

r appliances incorporating integral batteries or separable batteries not.disconnected frgm

the battery that has been fully discharged is charged for 4. b, while the appliance|is
operated as specified performing its intended function, if allowed by the construction of the
appliance;

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

.8 Modification:
place the first paragraph with the following text:

ring the test, the temperature risesiare monitored continuously and shall not exceed the

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

Surface Temperature rise of external accessible surfaces ?
K
Surfaces of appliances not Surfaces of appliances
more than 850 mm above between 850 mm and 2,3 m
the floor or other access above the floor or other
level after installation access level after
installation

Bare metal 38 42
Chated metal * 42 49
Glass and ceramic 51 56
Plastic and plastic coating > 0,4 mm © ¢ 58 62
NPTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar pasts are specified fin
Table 3.

a8\ Temperature rises are not measured on surfaces of appliances which, according to the instructions, shall pe
fixed to a wall or ceiling and where these surfaces are inaccessible to a 75 ‘mm diameter probe having|a
hemispherical end.

b1 Metal is considered coated when a coating having a minimum thickness of*Q0 um made of enamel, powder pr
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.

9| When the thickness of the plastic coating does not exceed 04 mm, the temperature rise limits of coated mefal
for underlying metal apply or the temperature rise limits forglass or ceramic material for underlying glass pr
ceramic material apply.

12 Charging of metal-ion batteries

THis clause of Part 1 is applicable.

13 Leakage current and electric strength at operating temperature
THis clause of Part 1 is_applicable except as follows.
13.3 Addition:

In|Table 4,-add the following to table footnote a:

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V, where U is taken
as|thesrated voltage.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance

This clause of Part 1 is applicable except as follows.
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15.1.2 Addition:

Tubular drives are installed in a tube that is open at both ends and has the largest diameter
specified in the instructions. The tube has a length twice that of the motor and is mounted on a
support as in normal use. The support is rotated at a speed of 1 r/min.

16 Leakage current and electric strength

This clause of Part 1 is applicable as follows.

16.3 In Table 7, add the following to table footnote a:

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V, where U is taken
as|the rated voltage.

17 Overload protection of transformers and associated circuits

THis clause of Part 1 is applicable.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

THis clause of Part 1 is applicable except as faHows.
19.1 Addition:

Compliance is also checked by the test of 19.101.

19.11.2 Addition:

~

If the drive can be operated when any of the fault conditions are simulated, the applicable tegts
of|BB.20.4, BB.20.7~€C.20.5, DD.20.4 and DD.20.7 are carried out, the drive, however, being
supplied at rated'voltage.

Either the drive continues to fulfil the requirements, or, after a maximum of one cycle |of
oderation,\it) shall stop with the driven part in a safe position, or the drive shall change tq a
sted-off switch mode of operation.

1%

44 A4 Q Im] L s
r.=.0 INCPIaCTIITcTIt.

The drive is supplied at rated voltage and operated under normal operation. After
approximately 60 s, the power supply voltage is reduced to a level such that the drive ceases
to respond to user inputs or parts controlled by the programmable component cease to operate,
whichever occurs first. This value of supply voltage is recorded. The drive is supplied at rated
voltage and operated under normal operation. The voltage is then reduced to a value of
approximately 10 % less than the recorded voltage. It is held at this value for approximately
60 s and then increased to rated voltage. The rate of decrease and increase of the power
supply voltage is to be approximately 10 V/s.

The drive shall either continue to move in the same direction of movement in its operating cycle
at which the voltage decrease occurred or a manual operation shall be required to restart it.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IE

C 60335-2-103:2023 © |IEC 2023 -19 -

19.13 Addition:

If the drive can be operated when any of the fault conditions are simulated, the applicable tests
of BB.20.4, BB.20.7, CC.20.5, DD.20.4 and DD.20.7 are carried out, the drive, however, being
supplied at rated voltage.

Either the drive continues to fulfil the requirements, or, after a maximum of one cycle of
operation, it shall stop with the driven part in a safe position or the drive shall change to a
biased-off switch mode of operation.
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Th

.101 Drives, other than those for continuous operation, are supplied at rated voltage.a
erated continuously under normal operation.

Stability and mechanical hazards

is clause of Part 1 is applicable except as follows and as modified in the.normative Annex
\, BB, CC and DD.

1 Not applicable.
.2 Addition:

st probe 18 of IEC 61032 is not applied to parts of drives that according to the installati
btructions are required to be mounted at a height ofumore than 1,8 m above the floor or oth
cess level.

e test probe that is similar to test probe Bw©HIEC 61032 but having a circular stop face w
diameter of 50 mm, instead of the non-circular face, is not applied to parts of drives tH
cording to the instructions are required.to be mounted at a height of more than 2,5 m abo
p floor or other access level.

TE 101 Stairs and terraces are examples of access levels. Surfaces not normally used for standing on, such
dow-sills, and movable equipment such as ladders, are not considered to be access levels.

st probe 19 of IEC 61032\is applied to parts of the appliance placed at a height not md
hn 850 mm above the floor or other access level in normal use under the conditions specifi
- test probe 18.

Mechanical strength

is clause_of Part 1 is applicable.

23

nd
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Construction

This clause of Part 1 is applicable except as follows.

22.40 Not applicable.

22

.46 Addition:

If compliance with the requirements in Clause 20 relies on the operation of a programmable
electronic circuit, the software shall contain measures to control the fault/error conditions

sp

ecified in Table R.1.
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22.101 Drives weighing more than 20 kg shall incorporate suitable means for handling, such
as hooks.

Compliance is checked by inspection.

22.102 All controls supplied with the drive shall be marked to indicate the functions in the
same way.

When the drive is provided with a dedicated stop button, that stop button shall be clearly

1 okl
Idel nrraviIc.

Compliance is checked by inspection.

22.103 When several modes of operation can be selected by the user, the selected'mode shall
bg clearly indicated.

Caompliance is checked by inspection.

22.104 1t shall only be possible to make adjustments that could~affect compliance with this

standard by means of a tool or by use of a code.
Caompliance is checked by inspection.

22.105 A drive for a door or gate incorporating a wicket door shall be constructed so that the
drive

- | cannot be operated when the wicket door istopen (for drives that are constructed so the
drive can only operate when the wicket door is closed); or

- | cannot be operated when the wicket .door is closed (for drives that are constructed so the
drive can only operate when the wicket door is open or removed).

Caompliance is checked by inspection:

22.106 Drives shall be supplied with all associated components necessary for compliange
with this standard for the defined mode of operation. Components required for alternative modpes
of(operation may be delivered separately provided they are listed in the instructions.

Compliance is checked by inspection.

22.107 Contrels shall not be capable of overriding an entrapment protection system unless
they can anly activate the drive in sight of the driven part.

Compliance is checked by test.

22.108 Drives intended for permanent connection to fixed wiring may be delivered with a
separate connector, to ease the installation and establish the supply connection. Such a
connector shall be a non-detachable part once engaged.

Such connector shall not be interchangeable with plugs and socket-outlets listed in
IEC TR 60083 or IEC 60906-1 or with appliance couplers complying with the standard sheets
of IEC 60320-3.

Compliance is checked by test.
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23 Internal wiring

This clause of Part 1 is applicable.

24 Components

This clause of Part 1 is applicable except as follows.

2 1.2 Additing:
DL~ ot

7 TCTOTT:

If B switch is used to disconnect the drive when the manual release is operated, the Switch
tested for 300 cycles of operation.

24.1.5 Addition:

Connectors that are non-detachable parts, once engaged, are not considered to be part of
appliance coupler.

24.1.101 The relevant standard for a connector as referenced. iny22.108 is IEC 61984:20(
Classification and ratings used for the tests of IEC 61984:2008"shall correspond to the ratin
of|the drive and its intended use.

THe following clauses of IEC 61984:2008 and the corresponding test requirements in Clause
arg not applicable: 5.2 a), 5.4 d), 6.2.1, 6.2.2, 6.4-1£6.4.2, 6.4.3, 6.10, 6.14.2, 6.14.3, 6.1
6.19 and 6.20. Subclause 6.5.1 is also applicable™for connectors without breaking capac
(QOC). Subclauses 6.15 and 6.16 are applicable® but are modified to the drive temperatu
ratings. The tests in 7.3.6, 7.3.7 are performéd.when the connector referenced in this clause
erlgaged.

23 Supply connection and extefrnal flexible cords

THis clause of Part 1 is applicable except as follows.

25.3 Add the following nofe under the first dashed item:

NQTE 101 The set of teéxminals can be located in a separate connector complying with 24.1.101.

25.5 Addition:

Type Z attachment is allowed for separate power supplies for indoor use for drives having
rated power input not exceeding 100 W.

-

S

8.
gs

7,
7,
ity
re
S

-

2 4 Additing:
T 7 CTtrOTT

The supply cord of drives for outdoor use shall be polychloroprene sheathed and not be lighter

than ordinary polychloroprene sheathed flexible cord (code designation 60245 IEC 57).

25.8 Addition:

Supply cords of class lll appliances need not comply with Table 11 if the temperature rises

of the cord insulation specified in Table 3 and Table 9 are not exceeded during the tests
Clause 11 and Clause 19, respectively.

25.15 Addition:

of
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For class Ill appliances and parts of class Ill construction that have a rated power input
higher than 15 W, the pull force is 30 N. The test is not carried out on class Illl appliances or
parts of a class lll construction that have a rated power input less than or equal to 15 W.

26 Terminals for external conductors

This clause of Part 1 is applicable.

2- PIUV;D;UII fUl Galth;llu
THis clause of Part 1 is applicable.

28 Screws and connections

THis clause of Part 1 is applicable.

29 Clearances, creepage distances and solid insulation
THis clause of Part 1 is applicable except as follows.
29.1 Addition:

Far a rated voltage > 300 V and < 346 V, the rated\impulse voltage is for

- | overvoltage category I: 2 500 V;
- | overvoltage category Il: 4 000 V;
- | overvoltage category Ill: 6 000 V.

29.3.4 Addition:

Fqgr a rated voltage > 300 V:and < 346 V, the minimum thickness for accessible parts |of
refnforced insulation consisting of a single layer is for

- | overvoltage category1: 0,6 mm;
- | overvoltage category I1: 1,2 mm;
- | overvoltageicategory Ill: 2,0 mm.

30 Resistance to heat and fire

THis clause of Part 1 is applicable except as follows.

30.2 Addition:
For drives only operated by a biased-off switch, 30.2.2 is applicable.

For other drives, 30.2.3 is applicable.

31 Resistance to rusting
This clause of Part 1 is applicable except as follows.

Addition:
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For parts intended to be installed outdoors, compliance is checked by the salt mist test of
IEC 60068-2-52:2017, test method 2 being applicable.

Before the test, coatings are 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 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 surfaces of the coating at a speed of approximately 20 mm/s.
Five scratches are made at least 5 mm apart and at least 5 mm from the edges.

Cq

Detachable parts are removed. Any accessible controls.are adjusted to give the highest las

ra
al
lo

NG

TH
ra
le
fo

TH
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fo

limits for a Class 3R~laser product as specified in IEC 60825-1:2014, Table 6.

If
be

ndard, in particular with Clauses 8 and 27, is impaired. The coating shall not be broken‘a
all not have loosened from the metal surface.

Radiation, toxicity and similar hazards
is clause of Part 1 is applicable except as follows.

.101 Drives incorporating a laser shall be constructed so that-they provide adequg
btection from laser radiation.

mpliance is checked by the following test.

Hiation even if a tool is required to make the adjustment. If the control is inaccessible, it
bo adjusted to give the highest laser radiation dnless its actuating member is adequate
Cked in position.

TE Solder or sealing compound is considered to provide adequate locking.

e drive is supplied at rated voltage-and operated under normal operation. The las
Hiation is measured in accordance with |IEC 60825-1:2014, 5.2 and the accessible emissi
el shall not exceed the limits for.a*Class 1 laser product specified in Table 3 of that standg
Fan emission duration of 100 s

e test is repeated but under the conditions specified in Clause 19 and the laser radiati
pasured again. The accessible emission level shall not exceed five times the limits specifi
[ Class | for wavelengths of 400 nm to 700 nm. For other wavelengths, it shall not exceed t

compliance with IEC 60825-1:2014 relies on the operation of an interlock, this interlock sh
of the fail-safe type or be tested for 30 000 cycles of operation under the conditions of 24.1

er
is
:/y
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rolling door

horizontally swinging door

horizontally sliding door

revolving door

vertically hinged window (horizontally moving)
horizontally hinged window (vertically moving)

horizontally sliding gate

Figure 101 — Examples of driven parts
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Dimensions in millimetres

~1
~1
~1
60 _ 14
-
-1
-1
- <6t5
o
©
R S ] Y S S ¥
T T T T T
T R R W
e T e
ST : i LT A A
Y
o -
v s
A
&
38 Ve
IEC
Kely
threshold
Z% inactive area
A
A Wa”
e
Figure\102 — Inactive floor areas of pressure-sensitive pads



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

m o O © »

- 26 — IEC 60335-2-103:2023 © |IEC 2023

A /4

// I'
/ /
B s a2 i d \
:js~—-~_..-~ L P i |

N R e

/ T, Vi
E o

\ )
\\

"

y
adhesive

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

Figure 103 — Probe for measuring surface temperatures
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Annexes

The annexes of Part 1 are applicable except as follows.
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Annex B
(normative)

Battery-operated appliances, separable batteries and detachable
batteries for battery-operated appliances

.1 Replacement:

ttery-operated appliances, their surroundings, and batteries shall not attain“excessi
mperatures in normal use.

mpliance is checked by determining the temperature rise of the various parts under t
nditions specified in B.11.1, 11.2, 11.3, 11.7, and 11.8.

r drives for continuous operation, B.11.1 is applicable.

hrted with battery that is fully charged.

y batteries shall not be depleted before the end- of the rated operating time or rat
mber of operating cycles defined in 11.7.

TE The temperature rising of the motor and surroundings parts are checked according to 11.7.

22.3 Addition:

st probe 19 of IEC 61032 is also-applied as specified for test probe 18.

st probe 19 of IEC 61032 is'not applied to parts of drives that are located at a height of mg
hn 850 mm above the flooror other access level in normal use.

st probe 18 of IEC:61032 is not applied to parts of drives that according to the instructio
b required to be-mounted at a height of more than 1,8 m above the floor or other access lev

22.4 Addition:

st probe 19 of IEC 61032 is also applied as specified for test probe 18.

r other drives, B.11.1 is not applicable. Instead, other drives are tested according to 11.

Ve

he

ns

B/.

than 850 mm above the floor or other access level in normal use.

rore

Test probe 18 of IEC 61032 is not applied to parts of drives that according to the instructions
are required to be mounted at a height of more than 1,8 m above the floor or other access level.
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Annex R
(normative)

Software evaluation

This annex of Part 1 is applicable except as follows:

R.2.2.5 Addition:

Fqgr other programmable electronic circuits with functions requiring software incorpaoratipg
measures to control the fault/error conditions specified in Table R.1, detection of a fault/erfor
shfall occur within one cycle of operation if compliance with Clause 20 is impaired.

R.R.2.9 Addition:

Fqr other programmable electronic circuits, the software and safety-related\ardware under fts
control shall be initialized and shall terminate within one cycle of operation if compliance with
Clpuse 20 is impaired.
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Annex AA
(normative)

Drives for powered pedestrian doors
used in emergency routes and emergency exits

The following additions to this standard are applicable for drives for doors used in emergency
routes and emergency exits.

NG

TH
th
ar

7

7.

identified.

Ng
2(
TH
27
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pr
by

Cq

.12 The instructions shall include the substance of the follewing:

.12.1 The instructions shall include the substance_of the following:

TE In many countries, additional requirements are specified by national authorities.

e clause numbers in this annex refer to the clause numbers in the main part of this §tandg
ht are modified. Clauses that are additional to the clauses in the main part of thisystandg
b identified by adding the annex letters as a prefix with the numbering starting @t it.

Marking and instructions

f Where terminals for connection to a fire alarm system are provided, these shall

Ensure that controls that can be set for a locked positionare only activated when there 3
no other persons in the room.

Unless the system allows break out in the.escape direction, drives are to be connected
that doors either open in the escape direction or provide a clear escape path.

TE 101 Sliding doors are considered to provide a clear escape path.

Stability and mechanical hazards
is clause of Part 1 is modified as specified in normative Annex CC.
Construction

\.22.1 Drives~shall be constructed so that they cannot be put into a locked mode th
bvents the door ffom being opened from the inside unless a night security position is select
a key, codesystem or similar means.

mpljance is checked by inspection.

A/

rd
rd

19%
(o8

opening doors.

Compliance is checked by inspection.

AA.22.3 Drives for break-out doors shall be constructed so that they release the door in the

ev

ent of an emergency.

Compliance is checked by the following test.

The drive is installed with a door and supplied at rated voltage. A force of 220 N is applied at
a height of 1 m + 10 mm to the leading edge of the door in the break-out direction. The door

sh

all become released from the drive.
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AA.22.4 Drives for automatic-opening doors shall be constructed so that the door opens
automatically if the power supply fails and the system has not been deliberately selected to be
in the security position.

Compliance is checked by the test of AA.22.4.1, and if a battery is required, also with AA.22.4.2
and AA.22.4.3.

AA.22.41 The drive is installed with a door and supplied at rated voltage, any battery being
fully charged. The supply is disconnected and the door shall start to open immediately at a
speed of at least 200 mm/s. It shall then remain open

AA.22.4.2 The drive is installed with a door and supplied at rated voltage, the battery\being
fully charged. The battery is discharged at a rate of approximately 25 % of its rated capacijty
par hour. The door shall start to open within 4 h, the opening speed being at least 200 mm/s| It
shall then remain open.

AA.22.4.3 The drive is installed with a door and supplied at rated voltage. The battery|is
disconnected. The door shall start to open within 30 min, the opening\speed being at legst
200 mm/s. It shall then remain open.
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Annex BB
(normative)

Drives for windows

20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

BIL.ZO.1 Drives for windows shall operate so that the movement of the window is not IikeLIy

to[cause an injury.

Caompliance is checked as follows:

- | drives controlled by a biased-off switch, by the requirement and test of BB:20.4;

- | drives incorporating an entrapment protection system, by the relevant requirement a
tests of BB.20.7 and BB.20.9.

Ofther drives are subjected to the following test.

THe drive is installed with a window and supplied at the most unfavourable voltage betwe
0,94 and 1,06 times rated voltage. The drive is adjusted.for the highest opening and closi
fofces, if the adjustment is mentioned in the instructions.

The drive is operated to open the window. The speed of the leading edge shall not exce
54 mm/s.

When fully open, the gap between countercopposing edges shall not exceed 200 mm, unle
the opening movement is controlled by a<smoke control system. The drive is then operated
clpse the window and the speed of thetleading edge shall not exceed 15 mm/s.

If the drive is controlled by a programmable electronic circuit, the software shall conta
measures to control the fault/error conditions specified in Table R.1 and is evaluated
adcordance with the relevantrequirements of normative Annex R.

BB.20.2 Where a manual release or reversible drive is provided, it shall be easy to opera
Operation of the release shall not give rise to a hazard such as kickback or unexpect
operation of the drive.

THe drive shall not create any hazard when the manual release is activated.

Ss
to

-

n
n

-

11
o

Operation of a reversible drive used as a means for a manual release shall not give rise tg
hazard.

Compliance is checked by the following test.

Automatic operation of automatic drives is disabled.

The drive is installed with a window and supplied at the most unfavourable voltage between
0,94 and 1,06 times rated voltage. The drive is adjusted for the highest opening and closing
forces, if such adjustment is mentioned in the instructions. The manual release is operated
when the window has stopped at each terminal position, in turn. The release or reversible
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1,6 Nm.

The force is applied as stated in the instructions.

The test is repeated with the power supply interrupted.
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When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard
shall be met.

BB.20.3 A mechanical fault in the drive shall not result in a hazardous operation.
Compliance is checked by inspection and, if necessary, by test.

The inspection shall evaluate which parts can affect
are-ttketyto-bre -1

the safety of operation and whether they
the drive to the window.

&l O

NQTE Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts”

~

If [nspection cannot determine whether the drive will continue to operate normally or stop fts

movement when the part has failed, the following test is carried out.

THe drive is installed with a window, the force exerted by the drive beingadjusted to its highest
value in accordance with the instructions. The drive is supplied at~fthe most unfavourable
valtage between 0,94 and 1,06 times rated voltage.

THhe faults are introduced one at a time and the drive is operated as in normal use.

Unless the drive and the window continue to operate normally, all of the following conditiops
shall be fulfilled:

- | the drive shall stop operating at least by the énd’of the cycle of movement;
— | further operation shall not be possible;

- | the speed of the window shall not incredse by more than 20 %.

BB.20.4 Drives controlled by a biased-off switch shall stop when its actuating member|is

released.
Caompliance is checked by the following test.

THe drive is installed with-a window and supplied at the most unfavourable voltage betwe
0,94 and 1,06 times rated voltage. It is operated to close the window.

D
S

When the actuating member is released, the leading edge of the window shall stop withirl a
distance of 20.mm.

The test.is-repeated during the opening movement of the window.

Thevtequirement for the window to stop within the specified distance only applies if the closing
force exerted by the window exceeds 150 N, as measured in BB.20.7.2.

If the drive is controlled by a programmable electronic circuit, 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.

BB.20.5 During the movement of the drive in either direction, the actuation of a manual control
shall stop the movement if there is no separate button for the stop function.

If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.
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If the drive has three buttons for controlling the movement, one button shall be a stop button.

These requirements do not apply to controls affecting automatic modes of operation.

Any button that has a stop function shall not require a key to stop the drive.

Compliance is checked by a manual test.

NOTE The test can be carried out without a window.

BB.20.6 Drives shall not restart automatically after the movement has stopped uninie
tignally.

NQTE 1 Unintentional stopping can be caused by interruption of the power supply or by operation of a thermal c
ouf.
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BB.20.7 An entrapment protection’ system in a drive for windows shall be operated

re

Fd
th
in

Obstacles used in the following tests shall be made of materials and colours to simulate t

m
ari

Fd

mpliance is checked by the following tests.

bn interrupted. After the supply is restored, the drive shall not restartautomatically. Howev
tomatic drives may re-start, provided that they function as in frormal use.

e drive is operated again and operation of the thermal cut<out is simulated. After the fa
ives may re-start, provided that they function as in normal use.

TE 2 The test can be carried out without a window.

cordance with the relevant requirements.of normative Annex R.

Huce the likely hood of injury to-the user.

r drives incorporating an:entrapment protection system with sensing devices that prevg
b window from coming info contact with a person, compliance is checked by the test specifi
BB.20.7.1.

bst unfavourable conditions. In case of doubt, the obstacles shall be made of un-planed wo
d painted‘white.

r drives incorporating an entrapment protection system that allows the window to cont4

e drive is supplied at rated voltage and operated under normal operation. The supply|i

ndition has been removed, the drive shall not restart atitomatically. However, automati

the drive is controlled by a programmable electronic circuit, the software shall contgi
pasures to control the fault/error conditions specified in Table R.1 and is evaluated |i

nt

D
Q
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berson, compliance is checked by the relevant tests specified in BB.20.7.2.

NOTE 3

direction of travel.

In one direction of travel of the window, BB.20.7.1 can be met and BB.20.7.2 can be met in the opposite

If the drive is controlled by a programmable electronic circuit, 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.

BB.20.7.1

The drive is installed with a window, the force exerted by the drive being adjusted

to its highest value in accordance with the instructions. The drive is supplied at the most
unfavourable voltage between 0,94 and 1,06 times rated voltage.

For horizontally moving windows, the test of BB.20.7.1.1 is carried out.
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For vertically moving windows, the test of BB.20.7.1.2 is carried out.

BB.20.7.1.1

An obstacle having dimensions of approximately 25 mm x 100 mm x 300 mm,

with three sides (one in each dimension) having a reflective surface, obtained by use of mirrors,
fine grained stainless steel or white-gloss paint, and the other three sides being non-reflective

surfaces painted dull-black, is placed at any place in the path of the leading edge and plane

of

the window and in the most unfavourable dimension. The tests with this obstacle shall be made

using the non-reflective and reflective sides in turn.

If the window moves, it shall stop or reverse its movement without contacting the obstacle,

BB.20.7.1.2 An obstacle having dimensions of approximately 256 mm x 100 mm % 300"mm|i

placed at any place in the path of the leading edge along its 300 mm length across(the windd
odening.

THe drive is operated to close the window from heights of 100 mm, 1 000-mm and the fu
oden position of the window. The window shall not move or shall only)move in the openi
difection.

BB.20.7.2 The drive is installed with a window. The force exerted by the drive is adjusted
the highest value if the force can be adjusted by the user during use or user maintenandg
Otherwise, the force should be adjusted according to the installation instructions. The drive
supplied at the most unfavourable voltage between 0,94 ‘and 1,06 times rated voltage.

THhe drive is operated to close the window from thelfully open position. The forces between t
leqding edge and counter opposing edges shall net exceed

- | 150 N during the first 5 s after the force has’exceeded 25 N;
— | 25 N thereafter;

or

— | 400 N during the first 0,75 s\after the force has exceeded 150 N;
— | 150 N during a further period of 4,25 s;
- | 25 N thereatfter.

However, after 0,75.8;-peaks lower than 400 N are allowed, if

- | they are decreasing from one to the other, and
— | the periad.of oscillation is < 1 s, and
- | the average force calculated over the remaining period of 4,25 s is < 150 N.

Thedforce is measured by means of an instrument that incorporates a rigid plate having

ly
hg

he

a

a

didameter of 80 mm and a spring having a ratio of 500 N/mm + A0 N/mm The spring acts on

sensing element that is connected to an amplifier having a rise and fall time not exceeding

5 ms.

For vertically moving windows, the force is measured on the leading edge of the windows

when the dimension of the gap is

- 50 mm;
- 300 mm;
- 500 mm.

The force is measured at the following locations:

- In the centre of the leading edge;
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- 200 mm from each end of the leading edge if this edge is longer than 800 mm.

For horizontally moving windows, the force is measured on the leading edge of the window,
at the following heights, when the dimension of the gap is 50 mm and 500 mm:

- 50 mm;

- 300 mm from the top, for windows between 1,2 m and 2,5 m in height;

- 2500 mm, for windows more than 2,8 m in height;

- in the centre, for windows not more than 2,8 m in height.

Blli.20.8 Drives shall prevent vertically moving windows from closing unexpectedly.
Compliance is checked by the following test.

The drive is supplied at the most unfavourable voltage between 0,94 and 1;06 times rated
vqaltage but is not operated. Automatic operation of automatic drives is disabled. It is loadgd
with 1,2 times the rated load applied for 30 min. If the drive is supplied with a window, the
lo@d is applied to the window and is equal to the highest force exerted by it.

.

THere shall be no movement except for initial removal of any ptay in the system. If there|is

creepage in the drive, the window shall not move faster than 1umm/s.

NQTE 1 The highest force is determined with the window in the most unfavourable position, the drive not belng
engergized.

NQTE 2 It is to be noted that compliance with BB.20.8 does~not necessarily cover risks due to operation of {the
window. Anti-drop or equivalent safety devices might be negessary.

THe test is repeated with the supply disconnegcted.

If the drive is controlled by a programmable electronic circuit, the software shall contgin
measures to control the fault/error conditions specified in Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Annex R.

BB.20.9 Entrapment protection systems shall provide an adequate level of protection in the
eveent of a failure within the:system installation wiring.

THe drive is installed ‘with a window and supplied at rated voltage. The drive is operated|to
close the window/Puring the movement, a short circuit or open circuit is simulated in the
sylstem installation wiring.

Unless the.system continues to operate normally, the window shall stop moving within ohe
cyicle of-operation or the movement of the window shall only be controlled by a biased-off
switch by the time it has completed its movement.
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Annex CC
(normative)

Drives for pedestrian doors

The clause numbers in this annex refer to the clause numbers in the main part of this standard
that are modified. Clauses that are additional to the clauses in the main part of this standard
are identified by adding the annex letters as a prefix with the numbering starting at 1.

2(

TH

20

Fd
th
ab
th

C¢

Stability and mechanical hazards
is clause of Part 1 is applicable except as follows.
.2 Addition:
r horizontally moving pedestrian doors, moving parts including,interconnecting parts

bir drives need not be guarded if the gap between fixed and moving-parts is below 8 mm,
ove 25 mm, or it is at least 2 m above the floor. This also applies to the gap between pa
bt can move at different speeds.

£.20.1 Where manual release or reversible drive is provided, it shall be easy to opera

Operation of the release shall not give rise to a hazard such as kickback or unexpect

op

Th

h3

Cq

eration of the drive.
e drive shall not create any hazard when theimanual release is activated.
Operation of a reversible drive used as a-means for a manual release shall not give rise tg
zard.
mpliance is checked by the following test.

Al

TH
be

tomatic operation of automatic drives is disabled.

e drive is installed, with a pedestrian door and supplied at the most unfavourable volta
tween 0,94 and 1,06.times rated voltage. The drive is adjusted for the highest opening a

closing forces, if-such adjustment is mentioned in the instructions. The manual release

op
or|

erated whenthe’pedestrian door has stopped at each terminal position, in turn. The relea
reversible~drive shall be operable with a force not exceeding 220 N or a torque n

exceeding~1,6 Nm. The force is applied as stated in the instructions.

TH

e test'is repeated with the power supply disconnected.

of
or
ts

19°J
a®

o[
nd

Se
ot

When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard

sh

all be met.

CC.20.2 A mechanical fault in the drive shall not result in a hazardous operation.

Compliance is checked by inspection and, if necessary, by test.

The inspection shall evaluate which parts can affect the safety of operation and whether they
are likely to break or become loose. These parts may be part of the drive or used for connecting
the drive to the pedestrian door.
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NOTE Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts.

If inspection cannot determine whether the drive will continue to operate normally or stop its
movement when the part has failed, the following test is carried out.

The drive is installed with a pedestrian door, the force exerted by the drive being adjusted to
its highest value in accordance with the instructions. The drive is supplied at the most
unfavourable voltage between 0,94 and 1,06 times rated voltage.

The faults are introduced one at a time and the drive is operated as in normal use.

Unless the drive and the pedestrian door continue to operate normally, all of the follewihg
canditions shall be fulfilled:

- | the drive shall stop operating at least by the end of the cycle of movement;
— | further operation shall not be possible;
- | the speed of the pedestrian door shall not increase by more than 20 %!

CC.20.3 During the movement of the drive in either direction, the actdation of a manual contfol
shlall stop the movement if there is no separate button for the stop function.

If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.

If the drive has three buttons for controlling the movement, one button shall be a stop button.
THese requirements do not apply to controls affecting automatic modes of operation.
Any button that has a stop function shall nof’require a key to stop the drive.
Compliance is checked by a manual test.

CC.20.4 Drives shall not restart automatically after the movement has stopped unintgn-
tignally.

NQTE 1 Unintentional stopping=€an be caused by interruption of the power supply or by operation of a thermal cut-
out.

Compliance is checked by the following tests.

THe drive isssupplied at rated voltage and operated under normal operation. The supply|is
then interfupted. After the supply is restored, the drive shall not restart automatically. However,
aytomatic drives may re-start, provided that they function as in normal use.

The—drivefsoperated-againand-operatiop-ofthethermal-cut-outis—simHated—Afterthefault
condition has been removed, the drive shall not restart automatically. However, automatic
drives may re-start, provided that they function as in normal use.

NOTE 2 The test can be carried out without a pedestrian door.

If the drive is controlled by a programmable electronic circuit, 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.

CC.20.5 Drives shall incorporate an entrapment protection system that reduces the risk of
injury when the pedestrian door moves or shall be adjustable to control the energy of the
movement of the pedestrian door.
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NOTE

opposite direction of travel.

In one direction of travel of the pedestrian door, CC.20.5.1 can be met and CC.20.5.2 can be met in the

For drives incorporating an entrapment protection system that allows the pedestrian door to

co

ntact a person, compliance is checked by the relevant tests specified in CC.20.5.2.

If the drive is controlled by a programmable electronic circuit, 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.
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ht prevent the pedestrian door from coming into contact with a person, compliance is check
the following relevant tests.

e drive is installed with a pedestrian door, the force exerted by the drive being, @djusted
highest value in accordance with the instructions. The drive is supplied,at the md
favourable voltage between 0,94 and 1,06 times rated voltage.

applied.
he sensing devices are pressure sensitive pads, the test specified in CC.20.5.1.2 is applie

r pedestrian doors, an entrapment protection system with sensing devices tH
ntinuously adapt to environmental changes shall detecba stationary obstacle for at least 30

£.20.5.1.1 The reference bodies for the tests“vshall be in accordance with normati
nex FF.

r drives for horizontally moving pedestrian doors other than revolving doors, tests g
rried out using the reference body @positioned in the moving plane of the pedestrian door
own in Figure EE.1 to Figure EE-§ of normative Annex EE.

e reference body CA is detected in all positions of the travel area of the doorset leaves.

r drives for revolving doors, tests are carried out in accordance with normative Annex Q
ing the referencesbody positioned as shown in Figure EE.6 to Figure EE.8 of normati
nex EE.

£.20.5.1.2) If'the entrapment protection system incorporates a pressure-sensitive fld
d, a massyof 15 kg £ 0,5 kg having a diameter of approximately 60 mm is used.

edoltowing inactive floor pad areas are excluded from this requirement:

he sensing devices are other than pressure sensitive pads, the test specified in CC.20.5.1.

fTes

bd

to
st
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at
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r horizontally moving pedestrian doors; the drive is operated to open or close the door.

re
N

or

the last 38 mm on each side of the pedestrian door opening width;

60 mm along the junction of floor pads joined together side-by-side with the longest

dimension perpendicular to the pedestrian door opening;

90 mm along the junction of floor pads joined together side-by-side with the longest

dimension parallel to the pedestrian door opening;
150 mm across the junction of floor pads meeting at the threshold.

NOTE The inactive floor areas of pressure sensitive pads are shown in Figure 102.
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CC.20.5.2 Entrapment protection systems that allow the pedestrian door to contact a
person shall only be used to reduce the risk of injury for:

the opening movement of a sliding door with the leave(s) moving along a plain part and the
distance between the front surface of the leave and the fixed side screen or wall is more
than 100 mm and less or equal to 150 mm;

the opening and closing movement of a balanced door;
the opening movement of a folding door;

the closing movement of a folding door only in combination with an entrapment protection

Fd
co

TH
hi

Oftherwise, the force is adjusted according to the installation instructions. The drive is suppli

at

TH

pd
th
Ar

TH

system wilh Sensing devices that prevent the pedesirian door from coming Into contact wjth
a person installed at the outer side of the door;

the movement of revolving doors in combination with the peripheral speed which shall not
exceed 1 000 mm/s for a door with a diameter up to 3 000 mm and shall-not exce
750 mm/s for a door with a diameter over 3 000 mm.

D
Q

r drives incorporating an entrapment protection system that allows thecpedestrian door|to
ntact a person, compliance is checked by the following relevant tests.

e drive is installed with a pedestrian door. The force exerted by the-drive is adjusted to the
hhest value if the force can be adjusted by the user during~use or user maintenande.

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

e drive is operated to close and open the pedestrian door from the fully open and fully closgd
sitions. The forces between the leading edge and<ounter opposing edges shall not excepd
b values stated in normative Annex HH when measured at points (F) according to normatiye
nex Il.

e force is measured by means of an_instrument that incorporates a rigid plate having| a

diameter of 80 mm and a spring having aatio of 500 N/mm £ 50 N/mm. The spring acts on a

se
5

C(
be

Dr
to

nsing element that is connected to-an amplifier having a rise and fall time not exceedihg
ms.

£.20.5.3 Drives adjustable tocontrol the energy of the movement of a pedestrian door shgall
in compliance with normative Annex JJ or normative Annex LL.

D
Q

ives adjustable to control the energy of the movement of a pedestrian door shall only be us
reduce the risk ofinjury for:

the openingsand closing movement of a sliding door when the movement is in accordange
with normative Annex JJ;

the opening and closing movement of a swing door when the movement is in accordange
with hormative Annex JJ;

the’opening and closing movement of a revolving door when the movement is in accordange

with normative Annex JJ,

the opening movement of a swing door when the movement is in accordance with normative
Annex LL and sufficient safety distances are provided (see Figure CC.1);

the closing movement of a swing door when the movement is in accordance with normative
Annex LL.

CC.20.6 Entrapment protection systems shall provide an adequate level of protection in the
event of a failure within the system installation wiring.

Compliance is checked by the following test.
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The drive is installed with a pedestrian door and supplied at rated voltage. The drive is
operated to close the pedestrian door. During the movement, a short circuit or open circuit is
simulated in the system installation wiring.

Unless the system continues to operate normally, the pedestrian door shall stop moving within
one cycle of operation or the movement of the pedestrian door shall only be controlled by a
biased-off switch by the time it has completed its movement.

The test is repeated during the opening movement of the pedestrian door.

.

If the drive is controlled by a programmable electronic circuit, the software shall contgin
méasures to control the fault/error conditions specified in Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Annex R.

Dimensions in millimetres

N\ .
: DN et R
S =500 . 52200

L IEC

Kely

S | safety distance

Figure CC.1 — Safety distancesifor opening movement of swing door
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Annex DD
(normative)

Drives for horizontally and
vertically moving doors and gates

NOTE Pedestrian doors are covered in normative Annex CC.

20 Stability and mechanical hazards

TH
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is clause of Part 1 is applicable except as follows.
D.20.1 Drives shall prevent vertically moving driven parts from closing unexpectedly.
mpliance is checked by the following test.

e drive is supplied at the most unfavourable voltage between 0,94 and 1,06 times rat
Itage but is not operated. Automatic operation of automatic drives’js disabled. It is load
th 1,2 times the rated load applied for 30 min. If the drive is supplied with a driven part, t
hd is applied to the driven part and is equal to the highest force exerted by it.

ere shall be no movement except for initial removal of ahy play in the system.

TE 1 The highest force is determined with the driven part in¢he most unfavourable position, the drive not be
brgized.

e test is repeated with the supply disconnected.

the drive is controlled by a programmapble electronic circuit, the software shall contd
pbasures to control the fault/error conditions specified in Table R.1 and is evaluated
cordance with the relevant requirements of normative Annex R.

D.20.2 Where a manual release or reversible drive is provided, it shall be easy to opera

Operation of the release shall- not give rise to a hazard such as kickback or unexpect

op

TH

eration of the drive.

e drive shall not create any hazard when the manual release is activated.

Operation of a reversible drive used as a means for a manual release shall not give rise tg

h4

Cq

zard.

mpliance is checked by the following test.

-

n
n

—

19°)
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IHtomatic operation of automatic drives is disabled

The drive is installed with a driven part and supplied at the most unfavourable voltage between
0,94 and 1,06 times rated voltage. The drive is adjusted for the highest opening and closing
forces, if such adjustment is mentioned in the instructions. The manual release is operated
when the driven part has stopped at each terminal position, in turn. The release or reversible
drive shall be operable with a force not exceeding 220 N or a torque not exceeding 1,6 Nm.
The force is applied as stated in the instructions.

The test is repeated with the power supply interrupted.


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 © |IEC 2023 - 43 -

When the manual release has been activated, the power supply is then restored and the drive
activated. The drive shall not move, or if the drive moves, all requirements of this standard

sh

all be met.

DD.20.3 A mechanical fault in the drive shall not result in a hazardous operation.

Compliance is checked by inspection and, if necessary, by test.

Drives for balanced vertically driven parts are not tested.
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TE 1 Balanced vertically driven parts can utilise springs, counterweights or other means to support the~m4
he driven part.

e inspection shall evaluate which parts can affect the safety of operation and whether th
b |ikely to break or become loose. These parts may be part of the drive or used-for‘connecti
b drive to the driven part.

TE 2 Examples of parts that are evaluated are screws, pins, shafts, wheels, chains and supporting parts.

fnspection cannot determine whether the drive will continue to operate normally or stop
bvement when the part has failed, the following test is carried out,

e drive is installed with a driven part, the force exerted by the drive being adjusted to
hhest value in accordance with the instructions. Thé&/drive is supplied at the mqd
favourable voltage between 0,94 and 1,06 times rated-voltage.

e faults are introduced one at a time and the drive’is operated as in normal use.

less the drive and the driven part continue to operate normally, all of the followi
nditions shall be fulfilled:

the drive shall stop operating at least by the end of the cycle of movement;
further operation shall not be pessible;

the speed of the driven part-shall not increase by more than 20 % or it shall stop with
300 mm.

TE 3 For vertically moving doors, anti-drop or equivalent safety devices might be necessary.

D.20.4 Drives controlled by a biased-off switch shall stop when the actuating member
eased.

mpliancefis-checked by the following test.

e drive is installed with a driven part and supplied at the most unfavourable voltage betwe

ey
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D4.and 1,06 times rated voltage. It is operated to close the driven part.

When the actuating member is released, the leading edge of the driven part shall stop within
a distance of

for door or gate other than swing type, 50 mm when the opening gap does not exceed

500 mm except for horizontally swinging driven parts which shall stop within 100 mm;
for swing type door or gate, 100 mm when the opening gap does not exceed 500 mm;

for any type of door or gate, 100 mm when the opening gap exceeds 500 mm. The test
repeated during the opening movement of the driven part.

is

The requirement for the driven part to stop within the specified distance only applies if the
closing force exerted by the driven part exceeds 150 N, as measured in DD.20.7.2.1.
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If the drive is controlled by a programmable electronic circuit, 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.

DD.20.5 During the movement of the drive in either direction, the actuation of a manual control
shall stop the movement if there is no separate button for the stop function.

If the drive has a single button for controlling the movement, further actuation shall reverse the
direction of movement.

If the drive has three buttons for controlling the movement, one button shall be a stop button.
THese requirements do not apply to controls operating automatic drives.
Any button that has a stop function shall not require a key to stop the drive.

Compliance is checked by a manual test.

NQTE The test can be carried out without a driven part.

If the drive is controlled by a programmable electronic circuit) the software shall contgin
measures to control the fault/error conditions specified in~Table R.1 and is evaluated |in
adcordance with the relevant requirements of normative Anhex R.

DID.20.6 Drives shall not restart automatically after ‘the movement has stopped unintgn-
tignally.

NQTE 1 Unintentional stopping can be caused by interruption of the power supply or by operation of a thermal cut-
oufk.

Compliance is checked by the following tests.
THe drive is supplied at rated voltage and operated under normal operation. The supply|is

then interrupted. After the supplys restored, the drive shall not restart automatically. However,
aytomatic drives may re-start, provided that they function as in normal use.

The drive is operated again and operation of the thermal cut-out is simulated. After the faplt
coandition has been rémoved, the drive shall not restart automatically. However, automatic
drives may re-start, provided that they function as in normal use.

NQTE 2 The test.cah be carried out without a driven part.

DID.20.7 . (Drives not controlled by a biased off switch shall incorporate an entrapment
priotection system that reduces the risk of injury when the driven part moves.

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.

For drives incorporating an entrapment protection system with sensing devices that prevent
the driven part from coming into contact with a person, compliance is checked by the relevant
tests specified in DD.20.7.1.

For drives incorporating an entrapment protection system that allows the driven part to
contact a person, compliance is checked by the tests specified in DD.20.7.2.
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For drives incorporating an entrapment protection system with a non-contact sensing device
that moves with the leading edge of a driven part, compliance is checked by the tests specified
in DD.20.7.2.

NOTE In one direction of travel of the driven part, DD.20.7.1 can be met and DD.20.7.2 can be met in the opposite
direction of travel.

DD.20.7.1 The drive is installed with a driven part, the force exerted by the drive being
adjusted to its highest value in accordance with the instructions. The drive is supplied at the
most unfavourable voltage between 0,94 and 1,06 times rated voltage.

If the sensing devices are other than pressure sensitive pads, the tests specified in DD.20:-71. 1
to|DD.20.7.1.3 are applied.

If the sensing devices are pressure sensitive pads, the test specified in DD.20.7.4:4/is appligd.

DID.20.7.1.1 An obstacle having dimensions of approximately 200 mm %300 mm x 700 mm
with three sides (one in each dimension) having a reflective surface, obtained by use of mirrofs,
file grained stainless steel or white-gloss paint, and the other three sides being non reflectiye
surfaces painted dull-black, is placed on the floor at any place in thehpath of the leading edges
arld planes of the driven part and in the most unfavourable oriéntation. The tests with this
olYstacle shall be made using the non-reflective and reflective sides in turn.

NQTE The leading edge is the edge of the driven part in the direction\oftravel, either opening or closing.

Fqr horizontally moving driven parts, the drive is opgrated to open or close the driven part| If
the driven part moves, it shall stop or reverse its ntovement without contacting the obstacle

THe obstacle is then located with the 700 mm,dimension positioned vertically and raised off the
fldor in the worst position between the floor~and 300 mm below the driven part height |or
2 P00 mm, whichever is lower.

THe drive is operated to close the driven part. If the driven part moves, it shall stop or reverse
itsy movement without contacting the*obstacle.

DD.20.7.1.2 For verticallyCmoving driven parts, an obstacle having dimensions |of
adproximately 80 mm x 300 mm and a height of 100 mm with 3 sides (one in each dimensidn)
hgving a reflective surface, obtained by use of mirrors, fine grained stainless steel or whige-
gloss paint, and the other three sides being non reflective surfaces painted dull-black, is placed
orl the floor and centrally along its 300 mm length at any place in the path of the leading edge
adross the driven-part opening.

Far vertically*moving driven parts, the drive is operated to close the driven part from heights
of|100 mm, 1 000 mm and the fully open position of the driven part. The driven part shall not
move er’shall only move in the opening direction.

DD.20.7.1.3 For horizontally and vertically moving driven parts, the obstacle used in
DD.20.7.1.1 is located with the 700 mm dimension positioned vertically and is moved at a speed
of 3m/s £ 0,6 m/s.

For both horizontally and vertically moving driven parts, the obstacle is moved in a straight
line through the plane of the driven part opening at the most unfavourable angle.

The drive is operated to close the driven part. The driven part shall stop or reverse its
movement without contacting the obstacle.

DD.20.7.1.4 If the entrapment protection system incorporates a pressure-sensitive floor
pad, a mass of 15 kg + 0,5 kg having a diameter of approximately 60 mm is used instead of the
wooden obstacle.
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The mass is placed in the path of the driven part and the drive is operated, the driven part

sh

all stop or reverse its movement before contacting the mass.

The following inactive floor pad areas are excluded from this requirement:

NG

DI
to

Otherwise, the force is adjusted according to the installation instructions. Thedrive is suppli

at

TH

DI
fu
no

the last 38 mm on each side of the driven part opening width;

60 mm along the junction of floor pads joined together side-by-side with the longest

dimension perpendicular to the driven part opening;

90 mm along the junction of floor pads joined together side-by-side with the longest

airTeTTSTo parattet tothedrivernr part opering,

150 mm across the junction of floor pads meeting at the threshold.
TE 1 The inactive floor areas of pressure sensitive pads are shown in Figure 102.

D.20.7.2 The drive is installed with a driven part. The force exerted by the drive is adjust
the highest value if the force can be adjusted by the user during use or user-maintenand

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

e test of DD.20.7.2.1 is applied and

if the drive is intended to be used with vertically moving driven parts having openings
which a 50 mm tube can be inserted, the test of DD 20.7.2.2 is applied for an openi
movement;

if the drive is an automatic drive, or a drive that operates the driven part in at least o
direction by a command that can be initiated via,a connection to a telecommunication
communication network, the test of DD.20.7.2.3 is applied.

D.20.7.2.1 The drive is operated to close ‘and open the driven part from the fully open a
ly closed positions. The forces between.the leading edge and counter opposing edges sh
t exceed

150 N during the first 5 s after the‘force has exceeded 25 N;

25 N thereafter;

400 N during the first 0,75 s after the force has exceeded 150 N;
150 N during a futther period of 4,25 s;
25 N thereafter;

for vertically moving driven parts used as a door

600-Nduring the first 2 s after the force has exceeded 150 N for driven parts that do n
swing outward and meet DD.20.7.2.3;
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outward;
150 N during a further period of 3 s;
25 N thereafter.

However, after 0,75 s, peaks lower than 400 N are allowed, if

they are decreasing from one to the other, and
the period of oscillation is < 1 s, and
the average force calculated over the remaining period of 4,25 s is < 150 N.

The force is measured by means of an instrument that incorporates a rigid plate having a
diameter of 80 mm and a spring having a ratio of 500 N/mm + 50 N/mm. The spring acts on a
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sensing element that is connected to an amplifier having a rise and fall time not exceeding
5 ms.

For vertically moving driven parts, the values apply to the vertical component of the closing
and opening forces and between any counter opposing edges of moving parts.

For vertically moving driven parts, the force is measured on the leading edge of the driven
part when the dimension of the gap is

50 mm;

Fd

part, at the following heights, when the dimension of the gap is\60°"mm and 500 mm:

DI
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dn
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clpse the driven part from opening gaps of 100 mm, 1 000 mm and the fully open position

th
te

300 mm;
500 mm;
2 500 mm or 300 mm below the maximum if this is less.

r vertically moving driven parts, the force is measured at the following locations:

in the centre of the leading edge;
200 mm from each end of the leading edge if this edge is longer than'800 mm.

r horizontally moving driven parts, the force is measured on theleading edge of the driv

50 mm;

300 mm from the top, for driven parts between 1,2 myand 2,5 m in height;
2 500 mm, for driven parts more than 2,8 m inie€ight;

in the centre, for driven parts not more than 2,8 m in height.

D.20.7.2.2 Drives intended to be used wjth a vertically moving driven part having openin
which a 50 mm diameter cylinder can bejinserted are subjected to an opening test with t
iven part loaded with a mass of 20 kg + 0,5 kg. The mass, having dimensions

proximately 200 mm x 200 mm % 200 mm, is fixed to the driven part in the md
favourable place, with one edge-adjacent to the bottom edge of the driven part.

e drive is operated to open:the driven part. If the bottom edge of the driven part mov
pbre than 500 mm, the movement of the driven part shall stop before the test piece com
o contact with the lintel.

D.20.7.2.3 An_obstacle as described in DD.20.7.1.1 except having dimensions
proximately 80-mm x 300 mm and a height of 100 mm is placed on the floor and centra
bng its 300-mm length across the plane of the driven part opening. The drive is operated

b driven-part. The driven part shall not move or only move in the opening direction. T
5ts with this obstacle shall be made using the non-reflective and reflective sides in turn.
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Thelest is repeated from the tully open position with the obstacle positioned at 100 mm from
each end of the driven part opening in turn.

A cylindrical obstacle, having a diameter of 50 mm and a length of 860 mm, is suspended by
one end at a height of 900 mm above the floor and centrally in the driven part opening.

The drive is operated to close the driven part and the cylinder is swung across the driven part
opening from an angle of 45°. The entrapment protection system shall cause the driven part

to

reverse its movement.

DD.20.8 Entrapment protection systems shall provide an adequate level of protection in the
event of a failure within the system installation wiring.
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Compliance is checked by the following test, unless the entrapment protection system is a
biased-off switch.

The drive is installed with a driven part and supplied at rated voltage. The drive is operated
to close the driven part. During the movement, a short circuit or open circuit is simulated in the
system installation wiring.

Unless the entrapment protection system continues to operate normally, the driven part shall
stop moving within one cycle of operation or the movement of the driven part shall only be

controlled by a bjased-off switch by the time it has completed its movement.

The test is repeated during the opening movement of the driven part.

-

If the drive is controlled by a programmable electronic circuit, the softwarecshall contgin
measures to control the fault/error conditions specified in Table R.1 and is jevaluated |in
adcordance with the relevant requirements of normative Annex R.
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Annex EE
(normative)

Measuring point for protective devices of
horizontally moving pedestrian doors

The figures of Annex EE are referenced in normative Annex CC and normative Annex GG.

~: . . " "
DTTCTTSTOTTS 1T imet

IEC

Key
Eg protected area
Figure EE.,1 - Single-leaf sliding doorset
Dimensions in millimet
IEC
Key
% protected area

Figure EE.2 — Double-leaf sliding doorset

es

es
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Dimensions in millimetres

protected area

Figure EE.3 - Single-leaf swing doorset

IEC

Dimensions in millimet

Key

protected area

Figure EE.4 — Double-leaf swing doorset

IEC

es
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Dimensions in millimetres

IEC

Kely
E% protected area

Figure EE.5 —<Folding doorset
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Key
a | pivot point for doorsets with a break-out system
b |test 1 (with CA) for doorset diameters greater than 3 000 mm

(¢

test 2 (with CA) for all doorset diameters, see also Clause GG.1 inyjhormative Annex GG
X | protected area

a) Reference body positions for test 1 and test 2

b) Reference body position for test 3
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A

IEC

Kely
e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf
c) Reference body position for test 4

Dimensions in millimet

4

f |test 5 (with CB) for alFdoorset diameters

IEC

d) Reference body position for test 5

Figure EE.6 — Revolving doorset, two leaves

es
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pivot point for doorsets with a break-out system

test 1 (with CA) for doorset diameters greater than 3 000 mm) see also Clause GG.1 in normative Annex GG

test 2 (with CA) for all doorset diameters, see also Clause*GG.1 in normative Annex GG

X | protection area
a) Reference body positions for test 1 and test 2
\
d
IEC
Key
d test 3 (with CB) in centre of doorset leaf

b) Reference body position for test 3
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IEC

Kely

e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf

c) Reference body position for test 4

S

&

IEC

Kely

f | test 54(with CB) for all doorset diameters

PULY

Dimensions in millimet

es

Rak la-eel ihi £ & P
e Trerente oGy pPoOSTtiofToTrtesSt—>

Figure EE.7 — Revolving doorset, three leaves
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S S

X
IEC
Key
a | pivot point for doorsets with a break-out system
b |test 1 (with CA) for doorset diameters greater than 3 000/mm
c |test 2 (with CA) for all doorset diameters, see also Clause GG.1 in normative Annex GG

X | protection area

a) Reference body.positions for test 1 and test 2

Rt

N

d IEC

Key
d test 3 (with CB) in centre of doorset leaf

b) Reference body position for test 3
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Rt

U UA

e IEC

Kely

e |test 4 (with the combination of CB and CA) for all doorset diameters, in centre of doorset leaf

c) Reference body position for test 4

1200

f |test 5 (with CB) for all doorset diameters

d) Reference body position for test 5

Figure EE.8 — Revolving doorset, four leaves

Dimensions in millimet

es
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Annex FF
(normative)

Reference bodies

This annex is applicable to entrapment protection system sensing devices based on active
optoelectronic protective devices responsive to diffuse reflection (AOPDDRSs) using a radiation
wavelength in the range 820 nm to 946 nm. For sensing devices using other technologies, this
annex may be used as a guide.

An entrapment protection system shall always be tested on a complete power operated
dgorset assembly.

THe CA reference body (see Figure FF.1a)) is a box with the dimensions 0,7 m x-0,3'm x 0,2 m.
Bqgth the top side and two sides that meet are made of a material with a diffuse reflectance
vallue in the range of 2 % to 5 % of the wavelength of the entrapment protection systgm
trgnsmitter (e.g. IC antistatic foam; see also IEC 61496-3:2018, Figure 5 for further materials)
while the other two sides are made of a material with a diffuse reflectance’value in the range|of
80 % to 90 % of the wavelength of the entrapment protection system transmitter (e.g. whijte
paper). The base of the reference body is not defined as it does-not serve any purpose in the
test.

THe CB reference body (see Figure FF.1b)) is made of a matt-black elastomer with a ShorefA
hgrdness of 70 + 5 and a diffuse reflectance value inythe range of 10 % to 90 % of tphe
wgvelength of the entrapment protection system transmitter.

Tgsts for entrapment protection system using the background as a reference shall pe
parformed with a background with a diffuse reflectance value of (20 £ 5) % of the entrapment
protection system wavelength (e.g. carpet).

THe reference body shall be detected;and the doorset shall then either stop before it touches
the reference body, or reverse or switch over to low-speed motion as described in the prodyct
ddcumentation.

1%
o

Entrapment protection systems which do not move with the doorset leave(s) shall be test
usling all relevant sides of\the CA reference body.
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Dimensions in millimetres

700

15 x 45°

=y

/

0 qu
IEC JEC
a) CA reference body b) CB reference body
Diffuse reflectance value in the range of Diffuse reflectance value in the range of
2 % to 5 % at the wavelength of the 10 % to 90 % at the wavelength of the
transmitter of the entrapment protection transmitter of the/entrapment protection
system system
— Diffuse reflectance value in the range of
~——~] 80 % to 90 % at the wavelength of the
4/ transmitter of the entrapment protection

system

Figure FF.1 — Referénce bodies
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Annex GG
(normative)

Test method of entrapment protection system
of drives for revolving doors

GG.1 Main closing edge/opposing closing edge — no contact protection

to

Figure EE.6a), Figure EE.7a) and Figure EE.8a) of normative Annex EE).

Fa

lo¢ated next to the edge of the doorset moving leaf and shall not be touched by the doorset I¢
itself (see test 1 in Figure EE.6a), Figure EE.7a) and Figure EE.8a) of normative Annex EE)

GG.2 Main closing edge/opposing closing edge — contact,protection

If
de
m
or
re

G

TH
an

TH
sh

bging touched by the doorset’leaf in the slanted areas. Contact with the flexible parts of t

pr
of
te
Fi

TH

G

~

a CA reference body (see normative Annex FF). The CA reference body shall be locatedng

trapment protection system not allowing contact with the doorset, it shall be tested usi

the opposing closing edge and shall not be touched by the doorset leaf (seg test 2

r doorsets diameters greater than 3 000 mm, the CA reference body shallyadditionally

he hazard between the main closing edge and opposing closing edge is protected by
vice or combination of devices allowing contact with thesdoorset, it shall be tested by a for

Figure 1.5 or Figure 11.6. If electro-sensitive protective equipment (ESPE) is used for spe
Huction, the test shall be carried out at the speed after activation of the ESPE.

5.3 Secondary closing edge/floor

e entrapment protection system protecting the hazard between the secondary closing ed
d the floor shall be tested using the;CB reference body.

e CB reference body is positiened on the floor so that it cannot be pushed away. The doorg
all come to a stop without campletely passing over the reference body or the reference bo

ptective equipment is accepted (see test 3 in Figure EE.6b), Figure EE.7b) and Figure EE.8
normative Annex EE). If an entrapment protection system is used for speed reduction, t

5t shall be carriedvout with the combination of test bodies CB and CA (see test 4
jure EE.6¢), Figure EE.7c) and Figure EE.8c) of normative Annex EE).

e test neéd-not be performed if this hazard is safeguarded by safety distances.

5.4(_ Main closing edge/inside wall

pasurement according to normative Annex HH at an opening width as specified in Figure I|.

be
af

ce

2d

et
dy
he
b)
he
in

The entrapment protection system protecting the hazard between main closing edge and
the inside wall shall be tested by means of the CB reference body.

The reference body is positioned at a height of 1 200 mm above the floor on the drum wall as
shown in test 5 in Figure EE.6d), Figure EE.7d) and Figure EE.8d) of normative Annex EE.
During the test, the reference body shall not come into contact with the doorset leaf. Contact
with the flexible parts of the protective equipment is accepted.
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Annex HH
(normative)

Limitation of impact forces of pedestrian doors

HH.1 Permissible dynamic forces
The values of dynamic force generated by the doorset leaf when impacting a person or an
obstacle shall be considered to be safe if the limits specified in Table HH.1 are not exceeded,
when measured according to normative Annex Il with an instrument complying with Clause HH.3
or|Clause HH.4.
Table HH.1 — Permissible dynamic forces
Permissible dynamic forces Measuring pointg
Between closing edges and opposing
Doorset type closing edges in gaps of @
<200 mm 200 mm > 500 mm
to 500 mm

Sliding doorset and 400 N 700 N 1400 N Figure 1.1 and

sliding/swing Figure 11.2

(balanced) doorset

Fplding doorset 400 N 700 N 1400 N Figure 11.3

Revolving doorset 400 N 700 N 1400 N Figure 1.4 to

Figure 11.6

-n

at areas are areas other than closing edges > 0,1 m? ahd with no side < 100 mm.

he above values shall be the maximum allowed within\a’ maximum period of time of 0,75 s (T, < 0,75 s).

doorset.

The opposing closing edge may also be a second main closing edge or flat areas around the openin

Th

e leaf force measurements _shall not exceed the profile shown in Figure HH.1.
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maximum force measured during the dynamic period T, (dynamic force)— see Table HH.1 for permitted values
period of time of max. 0,75 s starting from the first measured force exeéeding 150 N
maximum force measured outside the dynamic period T (static ferce)

period of 5 s starting from the first measured force exceeding/80 N and including T,

Figure HH.1 — Force versus time
1.2 Permissible static forces

fer T4 has elapsed, no static forces>150 N is allowed. This static force shall come down |to
BO N after a total time T, of maximum 5 s.

wever, after T, peaks exceeding 150 N but lower than the admissible dynamic forces shoywn
Table HH.1 are accepted if:

they are decreasing from one to the other; and
the period_of oscillation is < 1 s; and
the average force calculated over the period of T; — T4 is < 150 N.

1.3 ('Impact force measuring equipment

The test equipment for measuring forces shall consist of the following parts:

two contact areas with a diameter of 80 mm. The contact areas shall be made of a hard
material with sufficient strength, e.g. steel;

spring that gives the contact area a spring ratio of 500 N/mm + 50 N/mm;
load cell;

time measuring device;

measuring value display/measuring value output device.
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The measuring equipment shall comply with the following specification:

rising/falling time of the load cell amplifier < 5 ms;

- the equipment shall be able to give measured values with an accuracy of at least + 5 % or
+ 10 N, whichever is the maximum deviation;

- measurements to be given in graphical form or by displaying the values.

HH.4 Field impact force measuring equipment

Figtdmeasurimgequipment meed ot disptay the vatuesand—accuracy stattatteast et %

or[ £ 20 N of measured values, whichever is the maximum deviation. Calibration shall pe

pe

rformed at least once per year.
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Annex Il
(normative)

Measuring points for limitation of
impact forces of pedestrian doors

Forces (see Table HH.1) shall be measured at the measuring points (F) shown in Figure 1.1 to
Figure 11.6 with the instrument of Clause HH.3 or Clause HH.4.

Dimensions in millimetres

IEC

Figure 1.1 Single-leaf sliding doorset

Dimensions in millimetfes

%!
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IEC

Figure 11.2 — Double-leaf sliding doorset


https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

IEC 60335-2-103:2023 © IEC 2023 - 65 -

Dimensions in millimetres

Figure I1.3 — Folding doorset

—~

1200

IEC

Dimensions in millimet

Figure 1.4 — Revolving doorset, 2-leaf

IEC

es
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Dimensions in millimetres
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Figure I1.5 — Revolving-doorset, 3-leaf

Dimensions in millimetres
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Figure 1.6 — Revolving doorset, 4-leaf
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Annex JJ
(normative)

Low energy movement of pedestrian doors

JJ.1 General

Th
at

e force required to prevent a stopped doorset from opening or closing any further — measured
the main closing edge in the direction of travel — shall not exceed 67 N at any point in the

opETmiTTg or TtlosimgTyTte:

TH

e kinetic energy of a doorset in motion shall not exceed 1,69 J. Normative Annex KK states

the speed settings for various widths and masses of doorsets required to obtain resu|ts

conforming to this requirement.

In
op

the doorset, when the force is applied to the main closing edge in the direction of travel.

Lgw energy movement of the doorset is generally not protected-with additional protectiye

the event of any interruption of mains power or failure of the drive, it shall be possible |to
en the doorset with a manual force not exceeding 67 N to release a latch and 90 N to opgen

dgvices because the kinetic energy levels are not considered toobe hazardous. However, uge

of
ta

low.

A Btatic closing force up to 150 N is allowed:

JJ
JJ

Dq
as
m

NG
op

JJ
It

low energy doorset movement should only be considered _when the risk assessment hgs
en account of elderly, frail and disabled users and indicates that the risk to these users|is

when the gap between the main closingedge and the counter-closing edge is < 8 mm for
swing doorsets; or

during the last 50 mm for any type of sliding and folding doorsets.
.2 Additional requirements forlow-energy movement of hinged and swing doorsets
.2.1 Opening time

orsets shall open from closed to back check, or 80° whichever occurs first, in 3 s or londer
required in Table KK.1:-Back check shall not occur before 60° opening. If the doorset opens
pre than 90°, it shall\econtinue at the same rate as back check speed.

<

TE Back check ~Back check is the checking or slowing down of the speed of doorset opening before being fyl
ened (also called‘open check).

.2.2 Closing time

hallbe possible to adjust the doorset on site to close from 90° to 10° in not less than 3 s ahd

fra

M. 40° to fully closed in not less than 1,5 s as required in Table KK.1.
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Annex KK
(normative)

Speed setting for low energy movement of pedestrian doors

KK.1 Speed settings for low energy power operated swing doorsets

Table KK.1 shows the minimum opening time (in seconds) to back-check or to 80° open or
minim i i i ° 0° open for mo ommon doorset widths and

Table KK.1 — Speed settings

Mass of doorset leaf

Width of kg

doorset leaf 50 60 70 80 90
m Time

s
0,75 3,0 3,0 3,0 3,0 3,2
0,85 3,0 3,0 3,2 3,4 3,6
1,00 3,2 3,4 3,7 4,0 4,2
1,20 3,8 4,1 4,5 4,8 5,0

NOTE Calculated with an energy 1,69 J and values for time rounded up to nearest one decimal place.

THe minimum opening time for doorsets of otherwidths and/or masses shall be calculated usipng
the following formula:

. _ DJm
2,26
where
t is the time, in s;
D is the doorset.width, in m;
m is the mags of the doorset leaf, in kg;
2,26 is the conversion factor (units mKg”2 s™1).

KK.2 Speed settings for low energy sliding doorsets

Tdble.KK.2 shows the minimum travelling time per doorset leaf referred to the doorset maps
and the travelling distance per doorset feat.



https://iecnorm.com/api/?name=e9a4a8e1c9467ba34bbaa4acba8ff931

	Extended version (English only)
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope 
	2 Normative references
	3 Terms and definitions
	4 General requirement
	5 General conditions for the tests
	6 Classification 
	7 Marking and instructions 
	8 Protection against access to live parts 
	9 Starting of motor-operated appliances
	10 Power input and current
	11 Heating 
	12 Charging of metal-ion batteries
	13 Leakage current and electric strength at operating temperature
	14 Transient overvoltages
	15 Moisture resistance 
	16 Leakage current and electric strength
	17 Overload protection of transformers and associated circuits
	18 Endurance
	19 Abnormal operation
	20 Stability and mechanical hazards 
	21 Mechanical strength
	22 Construction
	23 Internal wiring
	24 Components
	25 Supply connection and external flexible cords
	26 Terminals for external conductors
	27 Provision for earthing
	28 Screws and connections
	29 Clearances, creepage distances and solid insulation
	30 Resistance to heat and fire
	31 Resistance to rusting 
	32 Radiation, toxicity and similar hazards 
	Annexes 
	Annex A (informative) Routine tests
	Annex B (normative) Battery-operated appliances, separable batteries and detachable batteries for battery-operated appliances 
	Annex C (normative) Ageing test on motors
	Annex D (normative) Thermal motor protectors
	Annex E (normative) Needle-flame test
	Annex F (normative) Capacitors
	Annex G (normative) Safety isolating transformers
	Annex H (normative) Switches
	Annex I (normative) Motors having basic insulation that is inadequate for the rated voltage of the appliance
	Annex J (normative) Coated printed circuit boards
	Annex K (informative) Overvoltage categories
	Annex L (informative) Guidance for the measurement of clearances and creepage distances
	Annex M (informative) Pollution degree
	Annex N (normative) Proof tracking test
	Annex O (informative) Selection and sequence of the tests of Clause 30
	Annex P (informative) Guidance for the application of this standard to appliances used in tropical climates
	Annex Q (informative) Sequence of tests for the evaluation of electronic circuits
	Annex R (normative) Software evaluation
	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
	Annex T (normative) UV-C radiation effect on non-metallic materials
	Annex U (normative) Appliances intended for remote communication through public networks
	Annex AA (normative) Drives for powered pedestrian doors used in emergency routes and emergency exits
	Annex BB (normative) Drives for windows
	Annex CC (normative) Drives for pedestrian doors
	Annex DD (normative) Drives for horizontally andvertically moving doors and gates
	Annex EE (normative) Measuring point for protective devices of horizontally moving pedestrian doors
	Annex FF (normative) Reference bodies
	Annex GG (normative) Test method of entrapment protection system of drives for revolving doors
	Annex HH (normative) Limitation of impact forces of pedestrian doors
	Annex II (normative) Measuring points for limitation ofimpact forces of pedestrian doors
	Annex JJ (normative) Low energy movement of pedestrian doors
	Annex KK (normative) Speed setting for low energy movement of pedestrian doors
	Annex LL (normative) Safeguarding of swing pedestrian doors

	Bibliography
	Index of defined terms
	Figures 
	Figure 1 – Circuit diagram for leakage current measurement at operating temperature for single-phase connection of class II appliances and for parts of class ll construction
	Figure 2 – Circuit diagram for leakage current measurement at operating temperature for single-phase connection of other than class II appliances or parts of class ll construction
	Figure 3 – Circuit diagram for leakage current measurement at operating temperature for three-phase with neutral class II appliances and for parts of class ll construction
	Figure 4 – Circuit diagram for leakage current measurement at operating temperature for three-phase with neutral appliances other than those of class II or parts of class ll construction
	Figure 5 – Small part
	Figure 6 – Example of an electronic circuit with low-power points
	Figure 7 – Test finger nail 
	Figure 8 – Flexing test apparatus 
	Figure 9 – Constructions of cord anchorages
	Figure 10 – An example of parts of an earthing terminal
	Figure 11 – Examples of clearances
	Figure 12 – Example of the placement of the cylinder 
	Figure 13 – Small parts cylinder
	Figure 14 – Example of a specified operating region of a lithium-ion cell during charging
	Figure 101 – Examples of driven parts
	Figure 102 – Inactive floor areas of pressure-sensitive pads
	Figure 103 – Probe for measuring surface temperatures
	Figure B.1 – Examples of battery-operated appliance constructions and application of normative Annex B (1 of 2)
	Figure B.2 – Examples of correct polarity connection marking representing three batteries
	Figure I.1 – Simulation of faults
	Figure L.1 – Sequence for the determination of clearances
	Figure L.2 – Sequence for the determination of creepage distances
	Figure L.3 – Measurement of clearances
	Figure O.1 – Tests for resistance to heat
	Figure O.2 – Selection and sequence of tests for resistance to fire in hand-held appliances
	Figure O.3 – Selection and sequence of tests for resistance to fire in attended appliances
	Figure O.4 – Selection and sequence of tests for resistance to fire in unattended appliances
	Figure O.5 – Some applications of the term "within a distance of 3 mm"
	Figure Q.1 – Flowchart outlining the sequence of tests for the evaluation of electronic circuits (1 of 2)
	Figure S.1 – Flowchart giving guidance on measurement of power input and current concerning the representative period
	Figure CC.1 – Safety distances for opening movement of swing door
	Figure EE.1 – Single-leaf sliding doorset
	Figure EE.2 – Double-leaf sliding doorset
	Figure EE.3 – Single-leaf swing doorset
	Figure EE.4 – Double-leaf swing doorset
	Figure EE.5 – Folding doorset
	Figure EE.6 – Revolving doorset, two leaves
	Figure EE.7 – Revolving doorset, three leaves
	Figure EE.8 – Revolving doorset, four leaves
	Figure FF.1 – Reference bodies
	Figure HH.1 – Force versus time
	Figure II.1 – Single-leaf sliding doorset
	Figure II.2 – Double-leaf sliding doorset
	Figure II.3 – Folding doorset
	Figure II.4 – Revolving doorset, 2-leaf
	Figure II.5 – Revolving doorset, 3-leaf
	Figure II.6 – Revolving doorset, 4-leaf
	Figure LL.1 – Areas of the door sweep
	Table LL.1 – Minimum width of door leaf to be protected vs. radius of doorset and doorset travelling time

	Tables 
	Table 1 – Power input deviation
	Table 2 – Current deviation
	Table 3 – Maximum normal temperature rises
	Table 101 – Maximum temperature rises for specified external accessible surfaces under normal operating conditions
	Table 4 – Voltage for electric strength test
	Table 5 – Characteristics of high-voltage sources
	Table 6 – Impulse test voltage
	Table 7 – Test voltages
	Table 8 – Maximum winding temperature
	Table 9 – Maximum abnormal temperature rise
	Table 10 – Dimensions of cables and conduits
	Table 11 – Minimum cross-sectional area of conductors
	Table 12 – Pull force and torque
	Table 13 – Nominal cross-sectional area of conductors
	Table 14 – Torque for testing screws and nuts
	Table 15 – Rated impulse voltage
	Table 16 – Minimum clearances
	Table 17 – Minimum creepage distances for basic insulation
	Table 18 – Minimum creepage distances for functional insulation
	Table 19 – Minimum thickness for accessible partsof reinforced insulation consisting of a single layer
	Table A.1 – Test voltages
	Table B.1 – Artificial source characteristics
	Table B.2 – Total area of openings for metal-ion cells
	Table B.3 – Volume of air injected at 2 070 kPa
	Table C.1 – Test conditions
	Table R.1 – General fault/error conditions 
	Table R.2 – Specific fault/error conditions
	Table R.3 – Semi-formal methods
	Table R.4 – Software architecture specification
	Table R.5 – Module design specification
	Table R.6 – Design and coding standards
	Table R.7 – Software safety validation
	Table T.1 – Minimum property retention limits after UV-C exposure
	Table T.2 – Minimum electric strength for internal wiring after UV-C exposure
	Table U.1 – Examples of acceptable measures against unauthorised access and transmission fault/error modes
	Table HH.1 – Permissible dynamic forces 
	Table KK.1 – Speed settings
	Table KK.2 – Minimum travelling time per doorset leaf vs. mass of door leaf


	International Standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General requirement
	5 General conditions for the tests
	6 Classification 
	7 Marking and instructions
	8 Protection against access to live parts
	9 Starting of motor-operated appliances
	10 Power input and current
	11 Heating
	12 Charging of metal-ion batteries
	13 Leakage current and electric strength at operating temperature
	14 Transient overvoltages
	15 Moisture resistance
	16 Leakage current and electric strength
	17 Overload protection of transformers and associated circuits
	18 Endurance
	19 Abnormal operation
	20 Stability and mechanical hazards
	21 Mechanical strength
	22 Construction
	23 Internal wiring
	24 Components
	25 Supply connection and external flexible cords
	26 Terminals for external conductors
	27 Provision for earthing
	28 Screws and connections
	29 Clearances, creepage distances and solid insulation
	30 Resistance to heat and fire
	31 Resistance to rusting
	32 Radiation, toxicity and similar hazards
	Annexes
	Annex B (normative) Battery-operated appliances, separable batteries and detachable batteries for battery-operated appliances
	Annex R (normative) Software evaluation
	Annex AA (normative) Drives for powered pedestrian doors used in emergency routes and emergency exits
	Annex BB (normative) Drives for windows
	Annex CC (normative) Drives for pedestrian doors
	Annex DD (normative) Drives for horizontally andvertically moving doors and gates
	Annex EE (normative) Measuring point for protective devices of horizontally moving pedestrian doors
	Annex FF (normative) Reference bodies
	Annex GG (normative) Test method of entrapment protection system of drives for revolving doors
	Annex HH (normative) Limitation of impact forces of pedestrian doors
	Annex II (normative) Measuring points for limitation of impact forces of pedestrian doors
	Annex JJ (normative) Low energy movement of pedestrian doors
	Annex KK (normative) Speed setting for low energy movement of pedestrian doors
	Annex LL (normative) Safeguarding of swing pedestrian doors

	Bibliography
	Figures 
	Figure 101 – Examples of driven parts
	Figure 102 – Inactive floor areas of pressure-sensitive pads
	Figure 103 – Probe for measuring surface temperatures
	Figure CC.1 – Safety distances for opening movement of swing door
	Figure EE.1 – Single-leaf sliding doorset
	Figure EE.2 – Double-leaf sliding doorset
	Figure EE.3 – Single-leaf swing doorset
	Figure EE.4 – Double-leaf swing doorset
	Figure EE.5 – Folding doorset
	Figure EE.6 – Revolving doorset, two leaves
	Figure EE.7 – Revolving doorset, three leaves
	Figure EE.8 – Revolving doorset, four leaves
	Figure FF.1 – Reference bodies
	Figure HH.1 – Force versus time
	Figure II.1 – Single-leaf sliding doorset
	Figure II.2 – Double-leaf sliding doorset
	Figure II.3 – Folding doorset
	Figure II.4 – Revolving doorset, 2-leaf
	Figure II.5 – Revolving doorset, 3-leaf
	Figure II.6 – Revolving doorset, 4-leaf
	Figure LL.1 – Areas of the door sweep

	Tables 
	Table 101 – Maximum temperature risesfor specified external accessible surfaces under normal operating conditions
	Table HH.1 – Permissible dynamic forces 
	Table KK.1 – Speed settings
	Table KK.2 – Minimum travelling time per doorset leaf vs. mass of door leaf
	Table LL.1 – Minimum width of door leaf to be protected vs. radius of doorset and doorset travelling time


	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Exigences générales
	5 Conditions générales d'essais
	6 Classification 
	7 Marquage et instructions
	8 Protection contre l'accès aux parties actives
	9 Démarrage des appareils à moteur
	10 Puissance et courant
	11 Échauffements
	12 Charge des batteries à ions métalliques
	13 Courant de fuite et rigidité diélectrique à la température de régime
	14 Surtensions transitoires
	15 Résistance à l'humidité
	16 Courant de fuite et rigidité diélectrique
	17 Protection contre la surcharge des transformateurs et des circuits associés
	18 Endurance
	19 Fonctionnement anormal
	20 Stabilité et dangers mécaniques
	21 Résistance mécanique
	22 Construction
	23 Conducteurs internes
	24 Composants
	25 Raccordement au réseau et câbles souples extérieurs
	26 Bornes pour conducteurs externes
	27 Dispositions en vue de la mise à la terre
	28 Vis et connexions
	29 Distances dans l'air, lignes de fuite et isolation solide
	30 Résistance à la chaleur et au feu
	31 Protection contre la rouille
	32 Rayonnement, toxicité et dangers analogues
	Annexes
	Annexe B (normative) Appareils alimentés par batteries, batteries séparables et batteries amovibles pour les appareils alimentés par batteries
	Annexe R (normative) Évaluation des logiciels
	Annexe AA (normative) Motorisations de portes piétonnes motorisées utilisées pour les voies et les issues de secours
	Annexe BB (normative) Motorisations de fenêtres
	Annexe CC (normative) Motorisations de portes piétonnes
	Annexe DD (normative) Motorisations de portes et portails à déplacement horizontal et vertical
	Annexe EE (normative) Point de mesure des dispositifs de protection de portes piétonnes à déplacement horizontal
	Annexe FF (normative) Corps de référence
	Annexe GG (normative) Méthode d'essai de système de protection contre l'écrasement des motorisations de portes tournantes
	Annexe II (normative) Points de mesure visant à limiter les forces de choc des portes piétonnes
	Annexe HH (normative) Limitation des forces de choc des portes piétonnes
	Annexe JJ (normative) Mouvement à basse énergie des portes piétonnes
	Annexe KK (normative) Réglage de vitesse pour mouvement à basse énergie de portes piétonnes
	Annexe LL (normative) Protection des portes piétonnes battantes

	Bibliographie
	Figures 
	Figure 101 – Exemples de parties entraînées
	Figure 102 – Zones inactives des tapis de sol sensibles à la pression
	Figure 103 – Calibre pour le mesurage des températures de surface
	Figure CC.1 – Distances de sécurité pour le mouvement d'ouverture d'une porte battante
	Figure EE.1 – Ensemble-porte coulissant à un battant
	Figure EE.2 – Ensemble-porte coulissant à double battant
	Figure EE.3 – Ensemble-porte battant à un battant
	Figure EE.4 – Ensemble-porte battant à double battant
	Figure EE.5 – Ensemble-porte pliant
	Figure EE.6 – Ensemble-porte tournant, deux battants
	Figure EE.7 – Ensemble-porte tournant, trois battants
	Figure EE.8 – Ensemble-porte tournant, quatre battants
	Figure FF.1 – Corps de référence
	Figure HH.1 – Force en fonction du temps
	Figure II.1 – Ensemble-porte coulissant à un battant
	Figure II.2 – Ensemble-porte coulissant à double battant
	Figure II.3 – Ensemble-porte pliant
	Figure II.4 – Ensemble-porte tournant, deux battants
	Figure II.5 – Ensemble-porte tournant, trois battants
	Figure II.6 – Ensemble-porte tournant, quatre battants
	Figure LL.1 – Zones du bas de porte

	Tableaux 
	Tableau 101 – Échauffements maximaux pour les surfaces accessibles extérieures spécifiées en conditions de fonctionnement normal
	Tableau HH.1 – Forces dynamiques admissibles 
	Tableau KK.1 – Réglages de vitesse
	Tableau KK.2 – Temps minimal de déplacement par battant d'ensemble-porte en fonction de la masse du battant d'ensemble-porte
	Tableau LL.1 – Largeur minimale du battant de porte à protéger en fonction du rayon de l'ensemble-porte et du temps de déplacement de l'ensemble-porte




