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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR HOUSEHOLD AND SIMILAR FIXED
ELECTRICAL INSTALLATIONS -

Part 2-2: Particular requirements —

————FEleetromagnetie remote-controlswitehes{REGS)———
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of ¢EC€’ is to pro
hternational co-operation on all questions concerning standardization in the electrical and electronic field
nis end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inters
h the subject dealt with may participate in this preparatory work. Internatienal, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clq
ith the International Organization for Standardization (ISO) in accordance” with conditions determine
greement between the two organizations.

o= = Q

he formal decisions or agreements of IEC on technical matters expres§,sas nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical' committee has representation fror
hterested IEC National Committees.

_— = QSO =

IEC Publications have the form of recommendations for int€rnational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts aré made to ensure that the technical content off
Rublications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible;Ninvtheir national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation® of conformity. Independent certification bodies provide confo
gssessment services and, in some argas, access to IEC marks of conformity. IEC is not responsible for
gervices carried out by independent, certification bodies.

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

A
No liability shall attach to IE€_or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
dther damage of any_fature whatsoever, whether direct or indirect, or for costs (including legal fees)
dgxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Rublications.

A
i

ttention is drawn“to the Normative references cited in this publication. Use of the referenced publicatio
ihdispensabléAfoer the correct application of this publication.

EFC draws™attention to the possibility that the implementation of this document may involve the use o
atent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent righ
bspect-thereof. As of the date of publication of this document, IEC had not received notice of (a) patern

sing
note
. To
ons,
'IEC
sted
hon-
sely
0 by

onal
h all

onal
IEC
any

ions
Ence
bd in

mity
any

and
e or
and
IEC

s is

f (a)
ts in
t(s),

not

hich“may be required to implement this document. However, implementers are cautioned that this may

S S ST —

epresent the fatest—mformation, which—may be obtamed ffom the patent database avattapt
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.

at

This extended version (EXV) of the official IEC Standard provides the user with the
comprehensive content of the Standard.

IEC 60669-2-2:2024 EXV includes the content of IEC 60669-2-2:2024, and the references
made to IEC 60669-1:2017.

The specific content of IEC 60669-2-2:2024 is displayed on a blue background.
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IEC 60669-2-2 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches,
of IEC technical committee 23: Electrical accessories. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2006. This edition
constitutes a technical revision.

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

a) Revision of the present edition with reference to IEC 60669-1:2017 (Edition 4);

b) Introduction of a revision to Annex E "Additional requirements and tests for switdhes
ntended to be used at a temperature lower than -5 °C".

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

Draft Report on voting

23B/1486/FDIS 23B/1500/RVD

Fullfinformation on the voting for its approval can be found in the report on voting indicated in
the fabove table.

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

Thig document was drafted in accordance with ISOAEC Directives, Part 2, and developef in
accprdance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemnt,
avajlable at www.iec.ch/members_experts/refdoes. The main document types developed by
IEC| are described in greater detail at www.iec.€h/publications.

Thig part of IEC 60669 is to be used.inr conjunction with IEC 60669-1:2017. It lists [the
chaphges necessary to convert that. standard into a specific standard for electromagnetic
remlote-control switches.

When a particular subclause 0f-IEC 60669-1:2017 is not mentioned in this document, that
subflause applies as far as-reasonable.

In this document, the_following print types are used:

— fequirements, proper: in roman type;
— fest specifications: in italic type;
— potes: in.smaller roman type.

Subclauses, figures or tables or notes which are additional to those in IEC 60669-1:2017|are
nunpberéd starting from 101.

A list of all parts of IEC 60669 series, under the general title Switches for household and
similar fixed electrical installations, can be found on the IEC website.
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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.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using |a
colour printer.
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SWITCHES FOR HOUSEHOLD AND SIMILAR FIXED
ELECTRICAL INSTALLATIONS -

Part 2-2: Particular requirements —
Electromagnetic remote-control switches (RCS)

Scope

Thig
refe
curf

either indoors or outdoors. For the control circuit, the rated control voltage does, not exc

440

The

Ele

RCJ
coe

boafds are not considered to be electronic RCS.

Ele
IEC

For

NOT]
acco

Swi
use

part of IEC 60669 applies to electromagnetic remote control switches (hereing

V AC or 220 V DC.
RCS coil can be either permanently energized or not permanently energized.
ttronic RCS are within the scope of IEC 60669-2-1 but not of this‘document.

b including only passive components such as resistors/capacitors, positive tempera
fficient (PTC) and negative temperature coefficient (NT€) components and printed cif

61095.

switches provided with screwless terminals, the rated current is limited to 16 A.

E 1 The rated current is limited to 16_(&,for switches provided with insulation piercing terminals (IH
rding to Annex D.

of all of the following loads:

B circuit for a tungsten filament lamp load;

oad);
b circuit for«a'sélf ballasted lamp load (for example LEDi or CFLi);
A circuit(for a substantially resistive load with a power factor not less than 0,95;

b single phase circuit for motor load with a rated current not exceeding 3 A at 2§
750°YA) and 4,5 A at 120 V (540 VA) and a power factor not less than 0,6. This applie

fter

rred to as electromagnetic RCS) with a rated voltage not exceeding 440 V AC and a rated
ent not exceeding 63 A, intended for household and similar fixed electrical installatipns,
eed

ure
cuit

ttromechanical contactors for household and<{similar purposes are within the scopg¢ of

PT's)

fches covered by this document are, where applicable, intended for the control in nofmal

b circuit for an externally ballasted lamp load (for example LED, CFL, fluorescent lamp

ov
s to

hoth switches rated not less than 10 A that have not undergone additional tests an

] to

momentary switches rated not less than 6 A that have not undergone additional tests.

NOTE 2 In the following country the suitability of a switch intended to control the inrush current of a motor
be tested: AU.

shall

This document also applies to boxes for switches, with the exception of mounting boxes for

flus

h-type switches.

NOTE 3 General requirements for boxes for flush-type switches are given in IEC 60670-1.

It al

so applies to switches such as

switches incorporating pilot lights;
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— electromagnetic remote control switches (particular requirements are given
IEC 60669-2-2);

— switches incorporating a time-delay device (particular requirements are given
IEC 60669-2-3);

— combinations of switches and other functions (with the exception of switches combi
with fuses);

— electronic switches (particular requirements are given in IEC 60669-2-1);
— switches having facilities for the outlet and retention of flexible cables (see Annex A);
— jsolating switches (particular requirements are given in IEC 60669-2-4);

in

in

ned

— pwitches and related accessories for use in home and building electronic syst
particular requirements are given in IEC 60669-2-5);

— firemen’s switches (particular requirements are given in IEC 60669-2-6).

Swifches complying with this document are suitable for use at ambient temperatures
normmally exceeding +40 °C, but their average over a period of 24 h does not exceed +35
with a lower limit of the ambient air temperature of -5 °C.

NOTIE 4 For lower temperatures see Annex E.

Switches complying with this document are suitable only for incorporation in equipmen
such a way and in such a place that it is unlikely that the surrounding ambient tempera
excgeds +35 °C.

In lpcations where special conditions prevail, suchas in ships, vehicles and the like an
hazprdous locations, for example where explosijons are liable to occur, special construc
andfor additional requirements may be required,

2 [Normative references

The following documents are referred to in the text in such a way that some or all of t

cited applies. For undated references, the latest edition of the referenced document (inclu
any|amendments) applies.

IEC|60038:2009, /IEC standard voltages
IEC|60068-2-75:20.14, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
IEC|60085:2007, Electrical insulation — Thermal evaluation and designation

IEC|60112:2009, Method for the determination of the proof and the comparative trac

content constitutes requirementsiof this document. For dated references, only the edil:ion

not
OC,

t in
ure

d in
tion

heir

ing

ing

indiees ofcalid incilatina matariale
65— 01-SoHaHIStHHaHAG-HateHats

IEC 60212:2010, Standard conditions for use prior to and during the testing of solid electrical

insulation materials

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

450/750 V — Part 5: Flexible cables (cords)
IEC 60228:2004, Conductors of insulated cables

IEC 60245-4:2011, Rubber insulated cables — Rated voltages up to and including 450/750
Part 4: Cords and flexible cables

V-
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IEC 60317 (all parts), Specifications for particular types of winding wires

IEC 60417, Graphical symbols for use on equipment (available from: http://www.graphical-
symbols.info/equipment)

IEC 60445:2021, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals, conductor terminations and conductors

IEC 60529:1989, Degrees of protection provided by enclosures (IP  Code)
IEC 60529:1989/AMD1:1999
IEC[{60529:1989/AMD2:2013

IEC|60664-1:2020, 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 — Palt 3:
Usg of coating, potting or moulding for protection against pollution

IEC|60669-1:2017, Switches for household and similar fixed electfical installations — Palt 1:
General requirements

IEC|60669-2-1:2002, Switches for household and similar_fixed electrical installations -
Part 2-1: Particular requirements — Electronic switches
IEC|60669-2-1:2002/AMD1:2008
IEC|60669-2-1:2002/AMD2:2015

IEC|60695-2-10:2000, Fire hazard testing — Part\2-10: Glowing/hot-wire based test methodls —
Glow-wire apparatus and common test procedure

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

IEC|60998-1:2002, Connecting devices for low-voltage circuits for household and similar
purposes — Part 1: General reqtirements

IEC|60998-2-1, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-1; Rarticular requirements for connecting devices as separate entities With
screw-type clamping\uhits

IEC|60998-2-2) “Connecting devices for low-voltage circuits for household and similar
purposes —(Part 2-2: Particular requirements for connecting devices as separate entities With
scrgwless=type clamping units

IECL60998-2-3 Connecting devices for low-voltage circuits for household and sinbilar
purposes — Part 2-3: Particular requirements for connecting devices as separate entities with
insulation-piercing clamping units

IEC 60998-2-4, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-4: Particular requirements for twist-on connecting devices

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61558-2-6:2021, Safety of transformers, reactors, power supply units and combinations
thereof — Part 2-6: Particular requirements and tests for safety isolating transformers and
power supply units incorporating safety isolating transformers for general applications
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ISO 1456:2009, Metallic and other inorganic coatings — Electrodeposited coatings of nickel,
nickel plus chromium, copper plus nickel and of copper plus nickel plus chromium

ISO 2081:2008, Metallic and other inorganic coatings — Electroplated coatings of zinc with
supplementary treatments on iron or steel

ISO

3

2093:1986, Electroplated coatings of tin — Specification and test methods

Terms and definitions

For

ISO
add

NOT]

3.1
swi
dev

3.1,
on/

swifch for alternatively closing and opening one.or ' more electric circuits.

[SOURCE: IEC 60050-151:2001, 151-12-28]

3.1,
mo
SWi

Note
cont

3.1,
pu
swi
extd
ene

3.1,

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

and IEC maintain terminological databases for use in standardization at the follov
resses:

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

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

E Where the terms "voltage" and "current" are used, they are rms values unless otherwise specified.

tch
ce designed to make or break the current in one or mgore ‘electric circuits

1
bff switch

2
entary contact switch
ch which returns its contacts automatically to the initial state after operation.

1 to entry: Momentary contact switches are intended to operate, for example, bells, electromagnetic re
ol switches, time-delay switches and electronic switches.

3
h-button switch
ch having_@a.\single actuator which moves with a single motion when operated by
rnal, manyal force usually applied by the finger or palm of the hand and having stq
rgy return

4

ng

note

an
red

cor

d-operated switch

switch the operating means of which is a cord which has to be pulled in order to change its

con

3.1.

tact state

5

switch of normal-gap construction
switch construction having a clearance between the contacts in the open position of not less
than 3 mm

3.1.

6

switch of mini-gap construction
switch construction having a clearance between the contacts which is less than 3 mm but is

not

less than 1,2 mm
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7

switch of micro-gap construction
switch construction having a clearance between the contacts in the open position of less than

1,2

3.2
one
tran

3.3

tern
con
nec

3.4

clamping unit

mm
operation

sfer of the moving contacts from one operating position to another

ritrat

Huctive part of one pole, composed of one or more clamping unit(s) and insulatig

essary

n if

ical

parf or parts of a terminal necessary for the mechanical clamping ‘and the electr
conhection of the conductor(s)

3.5

scn;ﬁw-type terminal

terminal intended for the connection, by clamping only, of (an) external rigid or flexible
confductor(s)

3.5[1

pillar terminal

scrd
clan

Notg
inter|

Notg

w-type terminal in which the conductor(s) is (are) inserted into a hole or cavity, where
nped under the shank of the screw or screws

1 to entry: The clamping pressure can be<applied directly by the shank of the screw or throug
mediate clamping part to which pressure is applied by the shank of the screw.

2 to entry: Examples of pillar terminalsi\are shown in Figure 1.

itis

h an

[SOURCE: IEC 60050-442:1998, 442-06-22, modified — “or screws” has been added becquse

ins

3.5,

screw head terminal

bme constructions there is(more than one screw.]

2

screw-type terminal in“which the conductor is clamped under the head of the screw

Notel 1 to entry{ /The clamping pressure can be applied directly by the head of the screw or throug
intermediate plart,*'such as a washer, clamping plate or anti-spread device.

Notg 2 to(entry: Examples of screw head terminals are shown in Figure 2.

3.5.3

stud terminal
screw-type terminal in which the conductor is clamped under a nut

Note

Note

[SO

3.5.
sad

an

1 to entry: The clamping pressure can be applied directly by a suitably shaped nut or through an
intermediate part, such as a washer, a clamping plate or an anti-spread device.

2 to entry: Examples of stud terminals are shown in Figure 2.

URCE: IEC 60050-442:1998, 442-06-23]

4
dle terminal

screw-type terminal in which the conductor is clamped under a saddle by means of two or
more screws or nuts
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Note 1 to entry: Examples of saddle terminals are shown in Figure 3.

[SOURCE: IEC 60050-442:1998, 442-06-09, modified — "screw-type" has been added.]
3.5.5

lug terminal

screw head terminal or stud terminal, designed for clamping a cable lug or bar by means of a
screw or nut

Note 1 to entry: Examples of lug terminals are shown in Figure 4.

[SOJURCE: IEC 60050-442:1998, 442-06-16, modified — "screw-type terminal" is replaced
with "screw head terminal or stud terminal" and “directly and indirectly” has been deleted:]

3.5.6
mantle terminal
screw-type terminal in which the conductor is clamped against the base of ayslet in a threaded
stud by means of a nut

Note 1 to entry: The conductor is clamped against the base of the slot by a suitably\shaped washer under thel nut,
by a|central peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from the nut to
the gonductor within the slot.

Notg 2 to entry: Examples of mantle terminals are shown in Figure 5.

[SOURCE: IEC 60050-442:1998, 442-06-14, modified — ¢screw-type” has been added and|the
last|part of the definition is included in a note.]

3.6
screwless-type terminal
terminal for the connection and subsequentidisconnection of a rigid (solid or stranded) or
flex|ble conductor or the interconnection 6f*two conductors capable of being dismantled,|the
conhection being made, directly or indirectly, by means of springs, parts of angled, eccentric
or ¢onical form, etc., without special~preparation of the conductor concerned, other than
removal of insulation

[SOURCE: IEC 60050-442:1998, 442-06-11 , modified]

3.7
thread-forming screw
scrgw having an uninterrupted thread which, by screwing in, forms a thread by displaging
material in the eavity

Notg 1 to entrys~” An example of a thread-forming screw is shown in Figure 6.

[SOIURCE: IEC 60050-442:1998, 442-06-04]

3.8

thread-cutting screw

screw having an interrupted thread which, by screwing in, makes a thread by removing
material from the cavity

Note 1 to entry: An example of a thread-cutting screw is shown in Figure 7.

[SOURCE: IEC 60050-442:1998, 442-06-03]

3.9

mechanical time-delay device

device which, through a mechanical auxiliary, operates some time after the instant at which
the conditions which cause it to operate are established
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3.10
base
part of the switch retaining current-carrying parts and which normally retains the mechanism
in position
3.11

rated voltage
voltage assigned by the manufacturer for a specific operating condition of the switch

Note 101 to entry: This definition is applicable to the switching circuit only.

[SO|URCE: IEC 60050-442:1998, 442-01-03, modified — "accessory" has been replaced
"switch".]

3.12
rated current
curfent assigned by the manufacturer for a specific operating condition of the switch

Notel 101 to entry: This definition is applicable to the switching circuit only.

[SOURCE: IEC 60050-442:1998, 442-01-02, modified — "accessory" has been replaced
"switch".]

3.1

operating member

par{ of a cord-operated switch which connects the internal mechanism with a pull cord an|
usuplly attached to the actuating member of the switch

3.1

pole of a switching device

porfion of a switching device associated exclusively with one electrically separated conduc
path of its main circuit and excluding those portions which provide a means for mounting
operating all poles together

Note 1 to entry: A switching device iSiealled single-pole if it has only one pole. If it has more than one pole, it
be cplled multipole (two-pole, three-pale, etc.) provided the poles are or can be coupled in such a manner
operpte together.

[SOURCE: IEC 60050+441:2000, 441-15-01]
3.1%

actuating member
pari which is™pulled, pushed, turned or otherwise moved to cause an operation of the switc

ith

ith

d is

ting
and

may
s to

-y

[SOIURCE: IEC 60050-442:1998, 442-04-14]

3.16
pilot light

device incorporating a light source either integral or designed to be installed with the switch
and intended to give for example an indication of the switch state or to indicate the switch

location

3.17

main part

assembly consisting of the base and other parts which is not intended to be dismantled at
time after manufacture

any
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3.18

gro

mmet

component used to support and protect the wires or cable or conduit at the point of entry

Note

Note

[SO

1 to entry: A grommet may also prevent the ingress of moisture or contaminants.
2 to entry: Examples are shown in Figure 23.
URCE: IEC 60050-581:2008, 581-27-19, modified — "part of a component or an

accessory" has been replaced with "component”, "or conduit" has been added and part of the

defi

nition is included in a note.]

3.11L

entry membrane

component or integral part of the switch used to protect the wires or cable which.may be used
to support the cable or conduit at the point of entry

Notg 1 to entry: An entry membrane may also prevent the ingress of moisture or contaminants and may be part of
a gr¢mmet.

Notg 2 to entry: Examples are shown in Figure 23.

3.20

protecting membrane

conmponent or integral part of the switch that is not intended/to be penetrated in normal juse
and| is intended to provide protection against ingress of water or solid objects and/or to allow
the joperation of an accessory

Notg 1 to entry: Examples are shown in Figure 23

3.21

self ballasted lamp

SBL

unit which cannot be dismantled withgut'being permanently damaged, which is provided with

a |g
nec

Note

Note

mp cap or caps and which ineorporates a light source and any additional elemgnts
pssary for starting and stablesgperation of the light source

1 to entry: In the text, a self ballasted lamp is also called CFLi or LEDi, where:
p  CFL stands for Compact Fluorescent Lamp;
p  LED stands for Light“Emitting Diode;

p “i” means that(the control gear is incorporated in the lamp.

2 to entry: AThis note applies to the French language only.

ernally-ballasted lamp

controlled by a separate lamp control gear

b.other than an incandescent lamp which cannot be dismantled without being permangntly
SR ; " AR cetd be

G pPpTOv1ae€t cl v,

Note 1 to entry: For lamp control gear, see definitions in IEC 61347-1.
3.101

remote control switch

RCS

switch intended to be operated from a distance

3.101.1

electromagnetic RCS

RCS provided with a coil which is operated by means of impulses or which can be
permanently energized by means of a control circuit
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3.101.2
electronic RCS
RCS containing electronic component(s)

3.102
rated control voltage
voltage assigned to the control circuit by the manufacturer

Note 101 to entry: The rated control voltage is generally the operating voltage of the electromagnetic control coil.

3.103
switching circuit
circpit which contains the parts which allow the rated current to flow through the RCS

3.104
control circuit
circpit which includes electrical parts to actuate the switching mechanism

3.105
control mechanism
meghanism which includes all the parts which are intended for the-eperation of the RCS

[SOURCE: IEC 60050-442:1998, 442-04-28, modified — theferm "switch" has been repla
by IRCS".]

3.106
incorporated hand-operated device
devjce which allows the switching circuit to be opgerated, directly or indirectly

Notgl 101 to entry: An incorporated hand-operated device is not intended for the normal operation of the RCS.

3.107
dis¢connectable RCS
RC$ consisting of two parts, the«first being used as a base and including the terminals,

ced

the

other being removable and including the switching and the control circuits, the two parts beging

resiliently connected together-using a means which allows joining and/or separating wit
without the use of a tool

3.108

rated control current

curlent required-for initiation of the RCS, assigned to the current coil in the control circui
the manufactiucer (only for an RCS provided with a current sensitive coil)

n or

[ by

3.109
bistable RCS
RCScontaining a control mechanism which, when not initiated electrically or actuated

mechanically, remains stable in its operating position and will change its operating position on

initiation or actuation

3.110
monostable RCS
RCS containing a control mechanism which, on electrical initiation or mechanical actuat

ion,

changes the operating position of the switch which remains in this condition while the RCS is
initiated or actuated, and returns to the position prior to initiation or actuation of the RCS after

initiation or actuation is discontinued
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3.111

priority RCS

RCS used to operate directly or indirectly a first load circuit or group of load circuits the use of
which at times can be dispensed with, and where the control circuit of the RCS is influenced
by or connected to a second circuit or group of circuits (priority circuits or circuits) which when
energized will thus initiate the control circuit of the RCS to de-energize the first load circuit or
circuits for the time during which the second circuit or group of circuits is energized

Note 101 to entry: The RCS may have a means for adjusting the sensitivity of the RCS control circuit to initiate
the RCS depending on the total load or current delivered to any part of the circuits (priority switch with current coil)
or be sensitive to the voltage (priority switch with voltage coil) applied to the second load or group of loads.

Notel 102 to entry: These devices are used to Ilimit the total current into a home installation| by
disconnecting/connecting certain load circuits in the installation while leaving others (the priority-~eirduits)
connected.

3.112

sequentially operated RCS
RC$ which includes several switching or reversing contacts generally operated by means pf a
can) allowing different circuit combinations by successive impulses

Notel 101 to entry: The number of impulses is given according to the number of lobes)of the cam.
4 |[General requirements

Swifches and boxes of surface mounting accessories, shall be so designed and construgted
that, in normal use, their performance is reliable and-safety is achieved by reducing risk fo a
tolefable level as defined in ISO/IEC Guide 51:2014;

The operation of an RCS shall not be impaired-when it is mounted at an angle deviating by
not [more than 5° from the specified position.@f use.

Compliance is checked by meeting all the relevant requirements and tests specified.

5 |General remarks on tests
Tests according to this document are type tests.

Unlgss otherwise _Specified, the specimens are tested as delivered and under nofmal
con(itions of use.

Swifches having provision for pilot lights shall be tested with pilot lights fitted, unless
othe¢rwise-stated. The results of the tests shall be considered to apply to switches of the same
type which do not have provision for pilot lights.

Flush and semi-flush type switches shall be tested when installed in a box complying with the
applicable standard sheet(s), if any. In case the switch is manufactured for a specific box, the
tests shall be conducted when the switch is installed in the corresponding box as specified by
the manufacturer.

Unless otherwise specified, the tests are carried out in the order of the clauses, at an ambient
temperature between +15 °C and +35 °C.

In case of doubt, the tests are made at an ambient temperature of (+20 + 5) °C.

For each of the two combinations of rated voltages and rated currents marked on the switch,
three specimens are subjected to all the relevant tests except the test of 19.2 and 19.3, where
two further sets of three specimens are used.
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For switches with a rated current up to and including 16 A the tests of 19.1, 19.2 and 19.3
shall be carried out.

For switches with a rated current above 16 A and up to and including 20 A the tests of 19.1
and 19.3 shall be carried out.

For switches with a rated current above 16 A and up to 20 A inclusive the test of 19.2 shall be
carried out only if the manufacturer has assigned the switch with an externally ballasted lamp
current rating.

For|switches with a rated current above 20 A, only the tests of 19.1 shall be carried out.
A sWwitch marked 250 V/400 V is tested as a 400 V switch.
Momentary contact switches are not to be submitted to the tests of 18.3, 19.2cand 19.3.

Swifches of pattern 3 and 03 are submitted to the tests of 18.3 if they ‘have a rated volfage
ovel 250 V, but are not to be submitted to the tests of 19.2 and 19.3.

The number of specimens required for the tests shall be as specitied in Table 1.

Table 1 — Number of specimens needed-\for the tests

Number of
Number adflitional
Clauses and subclauses of specimens sgemmens fqr
ual current
rating

6 Ratings A

7 Classification A

8 Marking A

9 Checking of dimensions ABC
10 Protection against electric shock ABC
11 Provision for earthing ABC
12 Terminals &f! ABC JKL
13 Constructional requirements b ™ ABC
14 Mechanism ABC
15 Re§istance to agging, protection‘ provided by enclosures of ABC

switches, and resistance to humidity
16 Insulatiomyresistance and electric strength ¢ ABC
17 Température rise ABC JKL
18 Making and breaking capacity ABC' JKL
19 Normal operation ABC' JKL
20 Mechanical-strength d.g ABC
21 Resistance to heat " ABC
22 Screws, current-carrying parts and connections ABC
23 ((:)c:emeppoaugneddistances, clearances and distances through sealing ABC
19.2 Test for switches intended for externally ballasted lamp loads DEF MNO
19.3 Test for switches intended for self ballasted lamp loads uvw k XYZ
24.1 Resistance to abnormal heat and to fire GHI
24.2 Resistance to tracking © GHI
25 Resistance to rusting GHI
101 Abnormal operation of the control circuit PQR
TOTAL 12 9
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Number of
additional
specimens for
dual current
rating

Number

Clauses and subclauses .
of specimens

a Five extra screwless terminals are used for the test of 12.3.11 and one extra set of specimens is used for the
test of 12.3.12.

b An extra set of membranes are needed for each of the tests of 13.15.1 and 13.15.2.

¢ One extra set of specimens of switches fitted with pilot light may be used for the tests of Clause 16.
One extra set of specimens of cord-operated switches is needed for the test of 20.10.

€  One extra set of specimens may be used.

f Two extra set of specimens of terminals suitable for rigid and flexible conductors are required for 12.p.5,
12.2.6 and 12.2.7.

9 One extra set of specimens is needed for the tests of 20.5.1 and 20.5.2.

h One extra set of specimens may be used for the tests of 21.2 and 21.3. In this case the speeimens shal| be
subjected first to the tests of 15.1.

i One extra set of specimens of switches of pattern number 7 are necessary for 18 and 19-1.

i One extra set of specimens of switches of pattern number 7 are necessary for 19.2.

k One extra set of specimens of switches of pattern number 7 are necessary for 19¢3.

: Number of specimens required for insulation-piercing terminals (IPTs) are shown.in Table D.1

M |For switches with pilot light units if the electronic circuitry is so enclosed that the short-circuitind or
disconnecting of components is impossible or difficult, the manufacturerishall provide additional prepgred
test specimens.

The| specimens are submitted to all the relevant tests‘and comply with this document if all|the
requirements of all the relevant tests are met.

If one specimen does not satisfy a test due to*an assembly or a manufacturing fault, that ftest
and| any preceding one which may have infldenced the results of the test shall be repeated
and| also the tests which follow shall be made in the required sequence on another full sgt of
spetimens, all of which shall comply with'the requirements.

The applicant may submit, togethér with a number of specimens specified in Table 1,|the
addjtional set of specimens which may be required, should one specimen fail. The [test
labgratory should then, witheut/further request, test additional specimens and will reject tiem
only if a further failure occurs. If the additional set of specimens is not submitted at the same
time, the failure of one specimen will result in non compliance.

5.101 Incorporated hand-operated device

If an RCS is)provided with an incorporated hand-operated device, it shall be testeq as
specified in(Clause 19.

Durfng/the making and breaking capacity tests and the normal operation tests, the application
of twwﬁm%ww@www 1 this

application can give misleading results.

Precautions should be taken when using combinations equipped with synchronous motors and
devices having similar operating characteristics.

6 Ratings

6.1 Rated voltage
Preferred values of rated voltage are:

- AC:6V,8V,9V,12V,24V,42V, 48V, 110V, 130V, 220 V, 230 V and 240 V.
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024

If any other voltage rating is used, it shall not be less than that specified in IEC 60038:2009,

Tab

6.2

le 1.

Rated current

Preferred values of rated current are 6 A, 10 A, 13 A, 16 A, 20 A, 25 A, 32 A, 40 A, 45 A, 50 A

or6

3A.

The rated current of switches shall not be less than 6 A, except for momentary contact
switches where a rated current of 1 A, 2 A or 4 A is allowed.

Swi
cur
pat

Swi
circ

Swi
accd

NOT]

ent rating equal to the rated current. This requirement does not apply to switche
rn numbers 3 and 03 or to momentary contact switches.

ches with a rated current not exceeding 20 A shall be tested with self ballasted lamp (§
hits as given in 19.3.

ches which are tested according to 19.3 are capable of switching therated power of SBL cirg
rding to Table 2.

E Higher values of rated power of SBL circuits can be declared by thé, manufacturer according to Table 1

Table 2 — Relationship between rated current of the switch and
rated power of the SBL- circuit

fches with a rated current not exceeding 16 A shall have an externally ballasted Ieme

5 of

BL)

uits

Distribution system [V]: Distribution system [V]:
220/380 120/208
230/400 120/240
240/415 127/220
Rated power of the SBL Rated power of the SBL
Rated current of the switch [A] circuit [W] circuit [W]
Up|to and including 10 100 60
Abgpve 10 up to and including 13 150 60
Ab¢ve 13 up to and including 16 200 100
Above 16 up to and including*20 250 150
Compliance with-the requirements of 6.1 and 6.2 is checked by inspection of the marking.
6.3| Preferred combinations of number of poles and ratings
Preferred combinations of number of poles and ratings are shown in Table 3.

Table 3 — Preferred combinations of numbers of poles and ratings

Number of poles

Rated current

A Rated voltage from Rated voltage
120 V to 250 V inclusive over 250 V
1,2 and 4 1 -
1 1
6 2 2
1
1 2
10 and 13
an 2 3
4
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16, 20, 25, 32, 40, 45, 50
and 63

AwN
AWM =

6.101 Rated control voltage

Preferred values of rated control voltage are:

- AC:6V,8V,9V,12V,24V,42V, 48V, 110V, 130V, 220 V, 230 V and 240 V;

Swi

71

NOT]

NOT
push

7.2

PDC:6V,9V,12V,24V,48 V, 60V, 110V and 220 V.
Classification
tches are classified

according to the possible connections (see Figure 8):

Pattern num
BiNgle-POle SWILChES ..o T T
Houble-pole SWItChesS ......ooiiiiii e A e 2
hree-pole switches ... O

hree-pole plus switched neutral switches........... & 03
WO-WaY SWITCRES ..o e e

wo-circuit switches with a common incomifngdine.............cococieiiiiiiicneeene,

wo-way switches with one off-position s o 4
wo-way double-pole SWItChes ....... o8 6/2
wo-way reversing switches (or intermediate switches) ...............coooeininill 7

E 1 Two or more switches having the same or different pattern numbers can be mounted on a common b

E 2 For the pattern number for which an off-position is considered, the above classification refers alg
-button switches and momentary contact switches.

according to the)contact opening:

switches of normal-gap construction;

switches-of. mini-gap construction;

switchies' of micro-gap construction;

switches without contact gap (semiconductor switching devices).

per

ise.

o to

7.3

according to the degree of protection against access to hazardous parts and aga

harmful effects due to the ingress of solid foreign objects as described in IEC 60529.

7.4

7.5

inst

according to the degree of protection against harmful effects due to the ingress of
water as described in IEC 60529.

according to the method of actuating the switch:

— rotary;

— tumbler;

rocker;
push-button;
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cord-operated,;
current coil (for priority RCS);
voltage coil (for priority RCS).

according to the method of mounting the switch:

surface-type;
flush-type;

semi flush-type;

banel-type;
architrave-type.

switches where the cover or cover plate can be removed without displacement of
conductors (design A);

switches where the cover or cover plate cannot be removed without displacement of
conductors (design B);

Hisconnectable RCS.

NOTE |If a switch has a base which cannot be separated from the’cover or cover plate, and requir

supp

the

spedified for covers and cover plates.

7.8

according to the type of terminal:

switches with screw-type terminals;

switches with screwless-type terminals;
according to the suitability to aceept conductors:

switches with terminals for rigid~conductors only;

switches with terminals for rigid and flexible conductors.

NOTE 1 In the following country, switches with terminals for rigid conductors only are not allowed: ES, IN and

NOTE 2 In the following ecountries, switches with screw terminals for rigid conductors only are not allowed:

DK,

N and ZA.

7.101 according.to the type of switching mechanism:

NOTE 101

directly operated RCS;
sequentially operated RCS;

according to the method of installation, as a consequence of the design of/the switch:

the

the

S a

lementary plate to meet the standard, which can be removed for redecdrating the wall without displacemelnt of
conductors, it is considered to be of design A, provided the supplementary plate meets the requirenents

DE,

bistable RCS;

monostable RCS.

occurring for each impulse on 1, 2, 3 or 4 poles, either as a switch or as a reversing switch.

Directly operated RCS are those which, for each impulse, show an ON or OFF state, these states

Pattern number 5 may be met by two RCS pattern numbers 1 or 6 and wiring in accordance
with Figure 8 of IEC 60669-1:2017.

Pattern number 7 may be met by pattern number 6/2 and wiring with external connections in
accordance with Figure 8 of IEC 60669-1:2017.

7.102 according to the kind of energization of the control circuit:

RCS energized by impulses;
RCS permanently energized.
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8 Marking

8.1 General
Switches shall be marked with

a) rated current(s)
— in amperes (A) if the switch is tested according to 19.1 only
— in amperes (A) if the switch is tested according to 19.1 and 19.3 only or

m—amnarac (AX) f tha ovitoh 1o tactad Aancnardina 4 10 14
TP eT o (77 T tHe—ow oo te ottt T CoTramg—oO—yo7

currents in amperes (A) and (AX) are equal or

192-anrd—49-3-whentherated

o
L= anav)

- in amperes (A and AX) if the switch is tested according to 19.1, 19.2 and 19.3 when
the rated currents in amperes (A) and (AX) are not equal;

b) rated voltage(s) in volts and rated control voltage(s) in volts, if different\from the rated
voltage(s) or rated control current in amperes according to classification-.5;

c) pymbol for nature of supply;

d) manufacturer's or responsible vendor's name, trade mark or identification mark;
e) lype reference, which may be a catalogue number;

f) pymbol for switches of mini-gap construction, if applicable;

g) pymbol for switches of micro-gap construction, if applicable;

h) symbol for switches without contact gap (semiconductoer switching device), if applicablg|;

i) first characteristic numeral for the degree of protection against access to hazardous pparts
hnd against harmful effects due to ingress of.solid foreign objects, if declared to be higher
han 4 in which case the second characteristic-humeral shall also be marked;

j) pecond characteristic numeral for the de@ree of protection against harmful effects dug to
ngress of water, if declared to be higher than 2 in which case the first character|stic
nhumeral shall also be marked;

k) |ength of insulation to be removed before the insertion of the conductor into the screwlg¢ss-
ype terminal;

[) Bymbol for the suitability to-accept rigid conductors only.
In addition the following information shall be given in the manufacturer’s documentation:

m) for SBL loads: the-rated power in watts and the type of load if the switch is tested
pccording to 19.3.

NOTE 1 Marking«ef ‘the pattern number given in 7.1 can be made if the connections are not clear from| an
inspgction of the _switch; this pattern number may be part of the type reference.

NOTE 2 /f a base carries two or more switches with separate operating devices, marking with the pattern numbers
can besmade, for example 1+6 or 1+1+1.

NOTE 3 If there is no marking on the terminals, they are suitable to accept both rigid and flexible conductors.
NOTE 4 In the following country, the marking of the type reference is not used: UK.

NOTE 5 In the following countries, the symbol that electrotechnical expertise is required (see IEC 60417-
6182:2013-09) is to be placed on the packaging: DE.

8.2 Symbols
When symbols are used, they shall be as follows:

Amperes  (Rated current for externally ballasted 10ads) ........ccuvieuiiiiiiiiiiii e, AX
(OtNEE CUITENTS) ..t et A
VOIS e \Y
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N 8= o F= 1T T o | = 0 P ~
L= L PRSPPI w
I [T 011 = | PP UP PPN N
= PP P PP L
Protective earth (IEC 60417-5019:2006-08) .....ccuuiiiniiiiiiiiie e =
TOPEN" POSIHION (OFf) et e 0]
oA (o) <Y =Yo R T X-71 4o o I (o] o 1 LS. N8 .
MinjJ-gap CONSIIUCTION .. ... e e e b ..m
Micfo-gap CONSIUCHION ... ..o e L )
Without contact gap (semiconductor switching device)..........ccooiiiiiiiiiii el .. €
Dedree of protection, when relevant.............oi O IPXX

Degree of protection for fixed accessories to be installed on rough sutfaces

IPXX
(testt wall Of FIQUre 21) ....ocoovieeeeiiieee e i e VAVAYA
Suifability to accept rigid conductors only..........oooii i S T
Corltrol mechanism (IEC 60417-6457:2023-08) $
IEC
Switch —— o JEC
|
Monostable RCS
IEC
\
Bistable RCS ﬁ
IEC
Prigrity RCS i

NOTE 1, \Détails of construction of certain symbols are given in IEC 60417.

NOT Lo ] 1 th 1D a th latt LAV LI 1 d-hb. th 1 + I
Zz— Rttt ETCTtet —tSFepracea oy meTerevantrhiumoer

NOTE 3 Lines formed by the construction of the tool are not considered as part of the marking.

The symbol "AX" may be replaced by the symbol "X". For the marking with rated current and
rated voltage the figures may be used alone.

The marking for the nature of supply shall be placed next to the marking for rated current and
rated voltage.

NOTE 4 The marking for current, voltage and nature of supply can be, for example, as follows:
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Mar
mag
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on the main part of the switch.

NOT

NOT]

Par
sold
mar

Mar

swifch is mounted and wired \as’in normal use. These markings shall be placed on parts w

can

NOT]
assg

8.4
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10 X
10 AX 250 V ~ or 10 X/250 ~ or — .
250
20 -16 X
20 A — 16 AX 250 V ~ or 20 -16 X/250 ~ or =2 .
250
10 X
10 AX 400 V ~ or 10 X/400 ~ or —= .
400
25 X
25 AX 400 V ~ or 25 X/400 ~ or =2 .
400
25
25 A 250 V ~ or 25/250 ~ or —_—~
250
25 X
25 AX 440 V ~ or 25 X/440 ~ or =2 .
440

Visibility of markings

kings shall be clearly visible with normal or correctedvision, without additi
nification.

bnal

kings as given in 8.1 a), b), c¢), d), e) and, if applicable,*f), g), h), k), and I) shall be placed

E 1 Marking e) can be the series reference only.

E 2 In the following country, the marking of the type reference is not used: UK.

s such as cover plates, which are necessary for safety purposes and are intended tdg
separately, shall be marked with the manufacturer's or responsible vendor's name, tr
k or identification mark and type.reference.

kings i) and j), when applicable, shall be marked so as to be easily discernible when
hot be removed without\the use of a tool.

E 3 Additional typé references can be marked on the main part, or on the outside or the inside o
ciated enclosure.

Marking on terminals for phase conductors

minals—intended for the connection of phase conductors (supply conductors) shall

be
ade

the
nich

the

be

tified unless the method of connection is of no importance, is self-evident or is indic

on

wiring diagram. Such identification may take the form of a letter L or, in the case of

ted
ore

thanone of such terminals, the letters LT, L2, L3, etc. The letters LT, LZ, L3 may
accompanied by an arrow or arrows pointing to the relevant terminal or terminals.

The

se indications shall not be placed on screws or any other easily removable part.

be

Alternatively, the surface of such terminals shall be bare brass or copper, other terminals
being covered with a metallic layer of another colour.

For switches of pattern numbers 2, 3, 03 and 6/2, terminals associated with any one pole shall
have similar identification, if applicable, differing from that of the terminals associated with the
other poles, unless the relationship is self-evident.
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If necessary, the wiring diagram on which the terminal references are clearly indicated shall
be fixed to the accessory or inside the protective cover for the terminals.

The terminals for the control circuit shall be marked according to either IEC 60445 or with the
symbols according to 8.2, or both.

The terminals for the control circuit of a priority RCS with a current sensitive coil or voltage
sensitive coil shall be marked with the appropriate symbol indicated in 8.2.

NOTE 1 The wiring diagram can be an instruction sheet which accompanies the switch.

NOTE 2 "Easily removable parts" are those parts which can be removed during the normal installation_'of the
switgh.

8.5| Marking on terminals for neutral and earth conductors

Terminals intended exclusively for the neutral conductor shall be indicated by'the letter N.

Earthing terminal for the connection of the protective conductor shall,be indicated by|the

L
symbol @ (IEC 60417-5019:2006-08).

Thelse markings shall not be placed on screws or any other easily removable part.

NOT[E "Easily removable parts" are those parts which can be removedjduring the normal installation of the swjtch.

Terminals provided for the connection of conductors _not forming part of the main functiop of
the |switch shall be clearly identified unless their<purpose is self-evident, or indicated [n a
wiring diagram which shall be fixed to the accessory.

The identification of switch terminals may be ‘achieved by

— their marking with graphical symbols according to IEC 60417 or colours and/or alpgha-
nhumeric system;

— their physical dimension or.relative location.

Leads of pilot lights are not considered to be conductors for the purpose of 8.5.

8.6| Marking of the.switch position

Thig Subclause8.6”is only applicable to an RCS equipped with an incorporated hand-
operated devieey-acting directly on the switching circuit.

If switches~are marked to indicate the switch position, they shall be so marked that|the
direction-of movement of the actuating member to its different positions or the actual position
is clearly indicated. For switches having more than one actuating member, this marking ghall
indicate, for each of the actuating members, the effect achieved by its operation.

The marking shall be clearly visible on the front of the switch when fitted with its cover or
cover plate.

If this marking is placed on the cover, cover plate, or removable actuating members, it shall
not be possible to fix them in a position such that the marking is incorrect.

The symbols for "on" and "off" shall not be used for the indication of the switch positions
unless, at the same time, they clearly indicate the direction of the movement of the actuating
members.

NOTE 1 Other suitable means for the indication of the switch position can be used, for example pilot lights.
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The short straight line indicating the "on" position shall be radial for rotary switches,
perpendicular to the axis of rotation of the dolly for tumbler switches and rocker switches and

vert

ical for push-button switches when mounted vertically.

These requirements do not apply to cord-operated switches and to switches of pattern
numbers 6, 6/2 and 7.

NOT

E 2 This indication can be avoided for push-button switches.

Compliance with the requirements of 8.1 to 8.6 is checked by inspection.

8.7

If it
be ¢

Inst
is tq

Corn

NOT]
mou

NOT]
the i

NOT]
partg

8.8
Mar

Con

The
15 3

NOT]

NOT]

Additional requirements for marking

is necessary to take special precautions when installing the switch, details of. these shall

jiven in an instruction sheet which accompanies the switch.

ruction sheets shall be written in the official language(s) of the country in which the swjitch

be sold.

npliance is checked by inspection.

E 1 Special precautions can, for example, be necessary for unenclosed)switches and for switches for ¢
hting.

E 2 After installation, the conditions necessary to meet the requirements of this document are achieved
hstruction sheet includes clear information with regard to the_fellowing:

Himensions of the space to be provided for each switch;
Himensions and position of the means for supporting and\fixing the switch within this space;
Minimum clearance between the various parts of the switch and the surrounding parts where fitted;

Minimum dimensions of ventilating openings, if\needed, and their correct arrangement.

E 3 If necessary, information concerningthe connection between the earthing terminal and accessible 1
can be given.

Durability

king shall be durable and easily legible.
npliance is checked-by inspection and by the following test.

marking is rubbed by hand for 15 s with a piece of cloth soaked with water and again
with a piece of cloth soaked with 95 % n-hexane.

E 1 Marking made by impression, moulding, pressing, laser marking or engraving is not subjected to this

anel

hen

hetal

for

test.

m a

E\2 95 % n-hexane (Chemical Abstracts Service Registry Number CAS RN 110-54-3) is available frdg

nl

vari

9

4 £ ol H } } bialk L HAEP N 4 (i oo } 4
oy or e micar_SuppretrsSasSantgnpresSsSurequra—Crromatograpny (T o) SorventT

Checking of dimensions

Switches and boxes shall comply with the appropriate standard sheets, if any.

Compliance is checked by measurement.
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10 Protection against electric shock

10.1 Prevention of access to live parts

Switches shall be so designed that when they are mounted and wired as in normal use, live
parts are not accessible even after removal of parts which can be removed without the use of
a tool.

Switches which are designed to be fitted with pilot lights supplied at voltages other than ELV
shall have means to prevent direct contact with the lamp.

Compliance is checked by inspection and, if necessary, by the following test:

The specimen is mounted as in normal use and fitted with conductors of the smallest crpss-
sectional area specified in Clause 12; the test is repeated using conductors of the largest
cross-sectional area specified in Clause 12.

Test probe B of IEC 61032 is applied in every possible position, an electrical indicator with a
voltage between 40 V and 50 V being used to show contact with the-rélevant part.

Switches having enclosures or covers in thermoplastic or elastomeric material are subjec¢ted
to the following additional test, which is carried out at an ambient temperature of (35 + 2)| °C,
the |switches being at this temperature.

Durjng the additional test, the switches are subjected“for 1 min to a force of 75 N, applied
thrdqugh the tip of test probe 11 of IEC 61032.

This finger, with an electrical indicator as described above, is applied to all places where
yielfling of insulating material could impair-the safety of the switch, but is not applied to
membranes or the like and is applied to thin-walled knock-outs with a force of only 10 N.

Durjng this test, switches with their associated mounting means shall not deform to such an
extent that live parts can be touched with the test probe 11 of IEC 61032.

NOTE Membranes or the like are tested according to 13.15.1 only.
10.2 Requirements for operating parts

Kngbs, operating levers, push-buttons, rockers and the like shall be of insulating material,
unlgss their aceessible metal parts are separated from the metal parts of the mechanism by
douple insulation or reinforced insulation, or, as an alternative, they are reliably connectef to
earth.

Compliance is checked by inspection and by the tests of Clauses 16 and 23.

This requirement does not apply to removable keys or intermediate parts, such as chains or
rods.

10.3 Requirements for accessible metal parts

10.3.1 Accessible parts of switches when in normal use shall be made of insulating material
with the exception of the following:

— small screws and the like which are isolated from live parts and which are used for the
fixing of the base and of covers, cover plates and other parts of the enclosure;

— actuating members complying with 10.2;
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— the covers, cover plates and other parts of the enclosure made of metal which comply with
the requirements of 10.3.2 or 10.3.3.

10.3.2 Covers or cover plates of metal shall be protected by additional insulation made by
insulating linings or insulating barriers. The insulating linings or insulating barriers shall either

— be fixed to covers or cover plates or the body of the switches in such a way that they
cannot be removed without being permanently damaged, or

— be so designed that
« they cannot be replaced in an incorrect position;

» if they are omitted, the accessories are rendered inoperable or manifestly incompletie;

» there is no risk of accidental contact between live parts and metal covers. or-cover
plates, for example through their fixing screws, even if a conductor should,come aay
from its terminal;

p  precautions are taken in order to prevent creepage distances or clearances becom
less than the values specified in Clause 23.

ng

Compliance is checked by inspection.

The above linings or barrier shall comply with the tests of Clauses~1t6 and 23.

NOTE Insulating coating sprayed on the inside or on the outside of thesmetal cover or cover plate is not degmed
to bg an insulating lining or barrier for the purpose of 10.3.2.

10.3.3 The earthing of metal covers or cover plates~-Can be made with fixing screws or other
integral means, the resulting connection shall be of Jow resistance.

Compliance is checked by inspection and by thetests of 11.4.

10.4 Requirements for insulation of the mechanism

Metal parts of the mechanism, such-as the spindle or the pivot of the dolly or rocker, that|are
not finsulated from live parts, shall‘not protrude from the enclosure.

However, for switches operdted by means of a removable key or similar device, such mletal
parfs of the mechanism shall be insulated from live parts.

Compliance is checked by inspection and, if necessary, after the actuating member has been
removed or broken:

If the actuating member has to be broken, compliance is checked by the test of Clause 23.

10.5 (Requirements for insulation of the mechanism with respect to the surrounding
énvironment

Metal parts of the mechanism shall not be accessible and shall be insulated from accessible
metal parts when the switch is fixed as in normal use.

These requirements do not apply if the metal parts of the mechanism are separated from live
parts in such a way that the creepage distances and clearances have at least twice the values
specified in Clause 23, or, as an alternative, if they are reliably connected to earth.

Compliance is checked by inspection and, if necessary, by measurement and by the tests of
Clauses 10 and 16.

NOTE When checking the inaccessibility of metal parts of the mechanism of unenclosed switches or architrave-
type switches, the protection provided by the normal way of mounting the switch is taken into account.


https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

-32 - IEC 60669-2-2:2024 EXV © IEC 2024

For unenclosed stack-type switches having a metal spindle pivoting in a metal base plate, the
additional requirement means that the creepage distances and clearances between live parts
and the spindle, and between metal parts of the mechanism and base plate, shall have at
least twice the values specified in Clause 23.

10.6 Requirements for switches operated indirectly

Switches operated by means of a removable key or by means of an intermediate part, such as
a cord, a chain or a rod, shall be so designed that the key or intermediate part can only touch
parts which are insulated from live parts.

The| key or intermediate part shall be insulated from metal parts of the mechanism, unless|the
cregpage distances and clearances between live parts and metal parts of the mechanism
have at least twice the values specified in Clause 23.

Compliance is checked by inspection, by the test of 16.3 and, if necessary, by measuremept.

NOTE Lacquer or enamel is not considered to be insulating material for the purposes of 10.1 to 10.6.
10.7 Requirements for switches with replaceable pull cord

Where cord-operated switches are provided with a pull cord which-can be fitted or replace$ by
the |user, they shall be so designed that it is impossible tg,teuch live parts when fitting or
replacing the pull cord in the normal way.

Compliance is checked by inspection.

11 |Provision for earthing

11.1 General

Accessible metal parts, which can become live in the event of an insulation fault, shal| be
proyided with, or permanently andreliably connected to, an earthing terminal.

Thig requirement does not apply to the metal cover plates mentioned in 10.3.2.

For|the purpose of this\tequirement, small screws and the like, isolated from live parts,|are
not considered as accessible parts which can become live in the event of an insulation fault.

11.2 Earthing:terminals

Earthing terminals shall be terminals with screw clamping or screwless terminals and ghall
comply with the appropriate requirements of Clause 12.

11.3—Requirements for surface-type switches

Surface-type switches with an enclosure of insulating material, having an IP code higher than
IPX0 and more than one cable inlet, shall be provided with either an internal fixed earthing
terminal or adequate space for a floating terminal allowing the connection of an incoming and
outgoing conductor for the continuity of the earthing circuit.

Clause 12 does not apply to floating terminals which shall comply with IEC 60998-1 and the
relevant sub-part of IEC 60998-2.

Compliance with 11.1 to 11.3 is checked by inspection and by the tests of Clause 12.

Compliance for adequate space for floating terminals is checked by performing a test
connection using the type of terminal specified by the manufacturer.
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11.4 Test for earthing connection

The connection between the earthing terminal and accessible metal parts to be connected
thereto shall be of low resistance.

Compliance is checked by the following test:

A current derived from an AC source having a no-load voltage not exceeding 12 V and equal
to 1,5 times the rated current or 25 A, whichever is the greater, is passed between the
earthing terminal and each of the accessible metal parts in turn.

The
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test
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12.9
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voltage drop between the earthing terminal and the accessible metal part is measu
the resistance calculated from the current and this voltage drop.

o case shall the resistance exceed 0,05 Q.

E Care is taken that the contact resistance between the tip of the measuring probe~and’the metal part u
Hoes not influence the test results

Terminals

General

fches shall be provided with terminals having screw, clamping or with screwless terming

means for clamping the conductors in the {erminals shall not serve to fix any o
ponent, although they may hold the terminalsiin place or prevent them from turning.

he tests on terminals, with the exception-of 12.3.11, shall be carried out after the tes
. Rigid solid conductors shall be of Class 1, rigid stranded conductors shall be of Clas
flexible conductors shall be of Class™5 according to IEC 60228.

npliance is checked by inspection and by the tests of 12.2 or 12.3, as applicable.

P Terminals with screw clamping for external copper conductors

.1  Terminals with™ screw clamping may be of the type suitable for rigid coq
Huctors only or_of )the type suitable for both rigid and flexible copper conductors ha
s-sectional areas as shown in Table 4.
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Table 4 — Relationship between rated currents and connectable
cross-sectional areas of copper conductors

Ranges of rated currents Rigid conductors (solid or stranded)®
Nominal cross-sectional areas Diameter of largest conductor
A mm? mm

up to and including 42 - -

above 4 up to and including 6 From 0,75 up to 1,5 inclusive 1,45

above 6 up to and including 13° From 1 up to 2.5 inclusive 213

abdve 13 up to and including 16° From 1,5 up to 4 inclusive 2,72

abdve 16 up to and including 25 From 2,5 up to 6 inclusive 3,34

abdve 25 up to and including 32 From 4 up to 10 inclusive 4,34

abdve 32 up to and including 50 From 6 up to 16 inclusive 5,46

abdve 50 up to and including 63 From 10 up to 25 inclusive 6,85

a  |For special purposes such as ELV applications, where flexible conductors areused (from 0,5 mm? up to
1 mm? inclusive).

b [Each supply terminal of switches, other than those of pattern numbers 3, 03@nd’7, shall allow the connecfion
of two 2,5 mm? conductors. For switches having a rated voltage not ex¢eeding 250 V a round holg is
sufficient for the connection of two 2,5 mm? conductors.

¢ |The use of flexible conductors is permitted.

Theg conductor space shall be at least that specifiedyin/Figures 1, 2, 3, 4 and 5.
Compliance is checked by inspection and by<fitting conductors of the smallest and largest

Crog
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12.3

Scr
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s-sectional areas specified.

Cial preparation.

npliance is checked by inspection.

E The term "special preparation" covers soldering of the wires of the conductor, use of cable lugs, form
elets, etc., but not the _reshaping of the conductor before its introduction into the terminal or the twisting
ble conductor to consolidate the end.

.3 Terminals with screw clamping shall have adequate mechanical strength.

bws and nuts for clamping the conductors shall have a metric ISO thread or a thr
parable*in pitch and mechanical strength.

Scr

.2 Terminals with screw clampipg* shall allow the conductor to be connected without

htion
of a

ead

such-as zine or aluminium
S SS—74Hh —

D
oot B4 ) oot oo

Compliance is checked by inspection and by the tests of 12.2.6 and 12.2.8.

NOTE Provisionally Sl, BA, and UN threads are considered to be comparable in pitch and mechanical strength to

metr

ic ISO thread.

12.2.4 Terminals with screw clamping shall be resistant to corrosion.

Terminals, the body of which is made of copper or copper alloy as specified in 22.5 are
considered as complying with this requirement.
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12.2.5 Terminals with screw clamping shall be so designed and constructed that they clamp

the

conductor(s) without undue damage to the conductor(s).

Compliance is checked by the following test:

Terminals suitable for rigid conductors only are checked with rigid solid conductors and on a
new set of specimens with rigid stranded conductors, if existing.

NOTE “if existing” means that the conductor is available in the market where the product is sold and installed.

Ter
abo
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mrrars  surtauvic TUr TIgid diiid TICATUIC CUTNTUUCLIUro  arc CITCUACU WILIT TIYIa  CUTITUUCIUlNy

ve and on a new set of specimens with flexible conductors.

The terminal is placed in the test apparatus according to Figure 9. The terminal_is. fitted
with a conductor of the smallest and then with a conductor of the largest cross=séctional 3

acc
acc

Wh

brding to Table 4, the clamping screw(s) or nut(s) being tightened ‘with the torn
brding to Table 5.

bre a screw has a hexagonal head with a slot for tightening withya screwdriver and

valdes of columns 3 and 5 are different, the test is made twice, first{@pplying to the hexag
heald the torque specified in column 5 and then applying the torfque specified in column
means of a screwdriver. If the values of columns 3 and 5 are (the same, only the test with
screwdriver is made.

For

mantle terminals, the specified nominal diameter iS¢that of the slotted stud.

Thel shape of the blade of the test screwdriver shall suit the head of the screw to be tested|

The screws and nuts shall be tightened in ong¢’smooth and continuous motion.
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Table 5 — Tightening torque for the verification
of the mechanical strength of screw-type terminals

thap a screwdriver.

Colpmn 6 applies to nuts of switches with central helefixing.

Nominal diameter of thread Torque
mm Nm

1 2 3 4 5 6
Up to and including 2,8 0,2 - 0,4 - 0,4 -
Over 2,8 up to and including 3,0 0,25 - 0,5 - 0,5 -
Over 3,0 up to and including 3,2 0,3 - 0,6 - 0,6 -
Over 3,2 up to and including 3,6 0,4 - 0,8 - 0,8 —
Over 3,6 up to and including 4,1 0,7 1,2 1,2 1,2 1,2 -
Over 4,1 up to and including 4,7 0,8 1,2 1,8 1,8 1,8 —
Ovaer 4,7 up to and including 5,3 0,8 1,4 2,0 2,0 2,0 -
Over 5,3 up to and including 6,0 - 1,8 2,5 3,0 3,0 —
Ovgr 6 - - - - - 0,8
Column 1 applies to screws without heads if the screw when tightened does not protrude from the hole, ang to
other screws which cannot be tightened by means of a screwdriver with a blade.wider than the diameter of|the
SCrew.
Colimn 2 applies to nuts of mantle terminals which are tightened by means of a screwdriver.
Colpmn 3 applies to other screws which are tightened by means of a screwdriver.
Colimn 4 applies to nuts of mantle terminals in which the nut is’tightened by means other than a screwdriver.
Colpmn 5 applies to screws or nuts, other than nuts of mlantle terminals, which are tightened by means other

The

Table 6.

The

posftioned at a height (H). below the equipment as given in Table 6. The bushing shal
posftioned in a horizohtal plane such that its centre line describes a circle of 75 mm diamg

length of the test conductor-.shall be 75 mm longer than the height (H) specifieql in

end of the conductor )is passed through an appropriate sized bushing in a platen

be
ter,

congentric with the-‘centre of the clamping unit in the horizontal plane. The platen is then

rotg

The
sha

binding,\twisting, or rotation of the insulated conductor.

ted at a rate @f (10 £ 2) r/min.

distance\between the mouth of the clamping unit and the upper surface of the bushing

| be_within £ 15 mm of the height of Table 6. The bushing may be lubricated to pre

ent

A mass as specified in Table 6 is to be suspended from the end of the conductor. The
duration of the test shall be 15 min.

During the test, the rigid conductor, or any wire of rigid stranded or flexible conductor, shall
neither slip out of the clamping unit nor break near the clamping unit, nor shall the conductor
be damaged in such a way as to render it unfit for further use.

In the case of the flexible conductor, the breakage of a few wires shall not be taken into
account provided it does not exceed 15 % of the original number of wires.
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Table 6 — Test values for flexion and pull out for copper conductors

Conductor Diameter Height H ¢ Mass
cross-sectional area ? of bushing hole ® for conductor
mm? mm mm kg
0,5 6,5 260 0,3
0,75 6,5 260 0,4
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 N4
10,0 9,5 280 2,0
16,0 13,0 300 2,9
25,0 13,0 300 4,5

AWG sizes corresponding to mm2 can be found in IEC 60999-1.

f the bushing hole diameter is not large enough to accommodate the conductor without binding, a bus
having the next larger hole size may be used.

Tolerance for height H =+ 15 mm.
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P.6 Terminals with screw clamping shall be so~designed that they clamp the condu
bly between metal surfaces.

npliance is checked by inspection and by the following test:

minals suitable for rigid conductors ohly are checked with rigid solid conductors and
set of specimens with rigid stranded conductors, if existing.

minals suitable for rigid~and flexible conductors are checked with rigid conductors
ve and on a new set of specimens with flexible conductors.

terminals are fitted first with conductors of the smallest and then with conductors of
est cross-sectional area specified in Table 4, the terminal screws being tightened wi
ue equal tostwo-thirds of the torque shown in the appropriate column of Table 5.

e screw~has a hexagonal head with a slot, the torque applied is equal to two-thirds of]
ue-shown in column 3 of Table 5.

E 1 “if existing” means that the conductor is available in the market where the product is sold and installgd.

ctor

n a

as

the
th a

the

The conductor is then subjected to a pull as specified in Table 7, applied without jerks, for

Tm

in, in the direction of the axis of the conductor space.

If the clamp is intended for two conductors, the appropriate pull is applied consecutively to
each conductor.
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Table 7 — Test values for pulling out test

24

Cross-section of
conductors connected
to the terminal 0,75 1 1,5 2,5 4 6 10 16 25
mm?2
Pull 30 3
N 5 40 50 50 60 80 90 100
DU 'Ily thU tUOt, tILIU lJUlldul/tUI Ohal’l’ lIUt rnrove lIUl‘I.UGGbI’_y I.Il thc l‘UIIIH.IlaI’.
If the clamp is intended for connection of more than two conductors, reference is made! for|the

test

NOT
one

same time: DK, FI, NO, SE and ZA.

ing to the requirements given in the appropriate part of IEC 60998.

rigid solid conductor and one rigid stranded conductor with the same cross-sectional®ar€a connected a

E 2 In the following countries, terminals allowing connection of two conductors are additionally tested|with

the

12.2.7 Terminals with screw clamping shall be so designed or placed that neither a 1igid

solifl conductor nor a wire of a stranded conductor can slip out while the clamping screwp

nuts

This
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are tightened.
requirement does not apply to lug terminals.
npliance is checked by the following test:

minals suitable for rigid conductors only are checked with rigid solid conductors and on
set of specimens with rigid stranded conductors, if existing.

E “if existing” means that the conductor is available in the market where the product is sold and installed.

minals suitable for rigid and flexible conductors are checked with rigid conductors
ve and on a new set of specimens with flexible conductors.

terminals are fitted with~conductors having the largest cross-sectional area specifiefd
le 4.

missible number-of conductors.

terminglsyare fitted with conductors having the composition given in IEC 60228.

con

or

a

as

in

minals intended-for the looping-in of two or three conductors are checked, fitted with|the

bre insertion into the clamping means of the terminal, wires of rigid (solid or stranded)
uctors are straightened:; rigid stranded conductors may, in addition, be twisted to resfore

them approximately to their original shape and flexible conductors are twisted in one direction

sot

hat there is a uniform twist of one complete turn in a length of approximately 20 mm.

The conductor is inserted into the clamping means of the terminal for the minimum distance
prescribed or, where no distance is prescribed, until it just projects from the far side of the
terminal and in the position most likely to allow the wire to escape.

The clamping screw(s) or nut(s) is (are) then tightened with a torque equal to two-thirds of the
torque shown in the appropriate column of Table 5.

After the test, no wire of the conductors shall have escaped outside the clamping unit thus
reducing creepage distances and clearances to values lower than those indicated in Table 23.
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12.2.8 Terminals with screw clamping shall be so fixed or located within the switch that,
when the clamping screws or nuts are tightened or loosened, the terminals shall not work
loose from their fixing to the switch.

Movement of the terminal is allowed as long as it is sufficiently limited so as to prevent non-
compliance with this document.

The use of sealing compound or resin is considered to be sufficient for preventing a terminal
from working loose, provided that

— the sealing compound or resin is not subject to stress during normal use, and

— the effectiveness of the sealing compound or resin is not impaired by temperatiyres
pttained by the terminal under the most unfavourable conditions specified jin |this
document.

Compliance is checked by inspection, by measurement and by the following test:

A splid rigid copper conductor of the largest cross-sectional area spécified in Table # is
plaged in the terminal.

Screws and nuts are tightened and loosened five times by~means of a suitable [test
screwdriver or spanner, the torque applied when tightening being equal to the torque shown in
the |appropriate column of Table 5 or in the table of the apptopriate Figures 1 to 4, whichever
is the highest.

The conductor is moved each time the screw or nut_js loosened.

Durjng the test, terminals shall not work loose' and there shall be no damage, such| as
breakage of screws or damage to the heads, slots, threads, washers or stirrups that|will
imppir the further use of the terminals.

12.2.9 Clamping screws or nuts (of earthing terminals with screw clamping shall| be
adejguately locked against accideptal loosening and it shall not be possible to loosen them
without the aid of a tool.

Compliance is checked by 'manual test.

In general, the designs of terminals shown in Figures 1, 2, 3, 4 and 5 provide sufficient
resifiency to complyywith this requirement; for other designs, special provisions, such as|the
use| of an adequately resilient part which is not likely to be removed inadvertently, may be
necgssary.

12.2.10(CEarthing terminals with screw clamping shall be such that there is no risk of
corfasion resulting from contact between these parts and the copper of the eartTing
con ; fs— j -

The body of the earthing terminals shall be of brass or other metal no less resistant to
corrosion, unless it is a part of the metal frame or enclosure, when the screw or nut shall be of
brass or other metal no less resistant to corrosion.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium alloy,
precautions shall be taken to avoid the risk of corrosion resulting from contact between
copper and aluminium or its alloys.

Compliance is checked by inspection.

NOTE Screws or nuts of plated steel withstanding the corrosion test are considered to be of a metal no less
resistant to corrosion than brass.
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12.2.11 For pillar terminals, the distance between the clamping screw and the end of the
conductor, when fully inserted, shall be at least that specified in Figure 1.

NOTE The minimum distance between the clamping screw and the end of the conductor applies only to pillar
terminals in which the conductor cannot pass right through.

For mantle terminals, the distance between the fixed part and the end of the conductor, when
fully inserted, shall be at least that specified in Figure 5.

Compliance is checked by measurement, after a solid conductor of the largest cross-sectional
area_specified for the appropriate rated current in Table 4 has been fully inserted and fully
clamped.

12.2.12 Lug terminals shall be used only for switches having a rated current,of.40 A or
greater; if such terminals are provided, they shall be fitted with spring washens”or equally
effelctive locking means.

Compliance is checked by inspection.

12.3 Screwless terminals for external copper conductors

12.3.1 Screwless terminals may be of the type suitable for rigid copper conductors only gr of
the ftype suitable for both rigid and flexible copper conductors«

For|the latter type, the tests are carried out with rigid«€onductors first and then repeated with
flex|ble conductors.

12.3 is not applicable to switches provided with

— Ppcrewless terminals requiring the fixiig~ of special devices to the conductors before
Clamping in the screwless terminal, for éxample flat push-on connectors;

— Ppcrewless terminals requiring twisting of the conductors, for example those with twigted
oints;

— Ppcrewless terminals providing direct contact to the conductors by means of edgeg or
boints penetrating the insulation.

12.3.2 Screwless terminals shall be provided with clamping units which allow the praper
conhection of rigid orlof rigid and flexible copper conductors having nominal cross-sectipnal
areas as shown in/Table 8.

Table 8 — Relationship between rated currents and connectable
¢ross-sectional areas of copper conductors for screwless terminals

Conductors
Ratcd \lullcllt I“IUIII;IIG: CIVOO D;ﬂlllctcl Uf :ﬂl \Jcot l;u;d D;ﬂlllctcl Uf :algco
sectional areas conductor flexible conductor
A mm?2 mm mm
Up to and including 4 0,75 to 1 1,19 -
Above 4 and including 6 1t01,5 1,45 1,73
Above 6 and including 162 1,5t02,5 2,13 2,21
a8 Each supply terminal of switches other than those of pattern numbers 3, 03 and 7 shall allow the connection
of two 2,5 mm? conductors. In such cases a terminal with separate independent clamping means for each
conductor shall be used.

Compliance is checked by inspection and by fitting conductors of the smallest and largest
cross-sectional areas specified.
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12.3.3 Screwless terminals shall allow the conductor to be connected without special
preparation.

Compliance is checked by inspection.

NOTE The term "special preparation” covers soldering of the wires of the conductor, use of terminal ends, etc.,
but not the reshaping of the conductor before introduction into the terminal or the twisting of a flexible conductor to
consolidate the end.

12.3.4 Parts of screwless terminals mainly intended for carrying current shall be of materials
as specified in 22.5.

Compliance is checked by inspection and by chemical analysis.

NOTEE Springs, resilient units, clamping plates and the like are not considered as parts mainly intended for
carrying current.

12.3.5 Screwless terminals shall be so designed that they clamp the specified conducfors
with sufficient contact pressure and without undue damage to the conductor.

The conductor shall be clamped between metal surfaces.
Compliance is checked by inspection and by the test of 12.3./10.

12.3.6 It shall be clear how the connection and disconnection of the conductors is td be
madle.

The disconnection of a conductor shall require an operation, other than a pull on |the
confductor, so that it can be made manually~with or without the assistance of a gengral
purpose tool.

It shall not be possible to confuse the @pening for the use of a tool to assist the connectiop or
disqonnection with the opening intended for the insertion of the conductor.

Compliance is checked by inspection and by the test of 12.3.10.

12.3.7 Screwless terminals which are intended to be used for the interconnection of twg or
more conductors shallibe so designed that

— the clamping. of one of the conductors is independent of the clamping of the other
conductor(s);

— during the) connection or disconnection the conductors can be connected or disconne¢ted
eithersat'the same time or separately;

— pdeh conductor shall be introduced in a separate clamping unit (not necessarily in

“arat halacg )
vyparaile 1ivitc o,

— it shall be possible to clamp securely any number of conductors up to the maximum as
designed.

Compliance is checked by inspection and by the tests with the appropriate conductors.

12.3.8 Screwless terminals shall be so designed that over-insertion of the conductor is
prevented and adequate insertion is obvious.

Screwless terminals of switches shall be so designed that undue insertion of the conductor is
prevented by a stop if further insertion is liable to reduce the creepage distances and/or
clearances required in Table 23, or to influence the mechanism of the switch.

Compliance is checked by inspection and by the test of 12.3.10.
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12.3.9 Screwless terminals shall be properly fixed to the switch.

They shall not work loose when the conductors are connected or disconnected during
installation.

Compliance is checked by inspection and by the test of 12.3.10.

Covering with sealing compound without other means of locking is not sufficient. However,
self-hardening resins may be used to fix terminals which are not subject to mechanical stress
in normal use.

12.3.10 Screwless terminals shall withstand the mechanical stresses occurring in normal dse.

Compliance is checked by the following tests which are carried out with) Uninsulated
congductors on one screwless terminal of each specimen, using a new specimen-for each tgst.

The test is carried out with solid copper conductors, first with conductors having the largest
cross-sectional area, and then with conductors having the smallest) cross-sectional grea
specified in 12.3.2.

Conductors are connected and disconnected five times, nei jconductors being used dach
time, except for the fifth time, when the conductors uséd, for the fourth connection |are
clamped at the same place. For each connection the conductors are either pushed as fal as
posgible into the terminal or are inserted so that adequate’connection is obvious.

Aftgr each connection, the conductor is subjected to a pull of 30 N; the pull is applied without
jerkls, for 1 min, in the direction of the longitudinalaxis of the conductor space.

Durfng the application of the pull, the conductor shall not come out of the screwless termingl.

The test is then repeated with rigid-"stranded copper conductors having the largest jand
smallest cross-sectional areas specified in 12.3.2; these conductors are, however, connegted
and| disconnected only once.

Screwless terminals, intended for both rigid and flexible conductors, shall also be tested with
flexfble conductors, applying five connections and disconnections.

Eadh conductor of Jscrewless terminals is subjected for 15 min to a circular motion Wwith
(10|+ 2) r/min using an apparatus, an example of which is shown in Figure 9. The conductgr is
subjected to-a¢pull having a value shown in Table 6.

Durfng. the'test, the conductors shall not move noticeably in the clamping unit.

After these tests, neither the terminals nor the clamping means shall have worked loose and
the conductors shall show no deterioration impairing their further use.

12.3.11 Screwless terminals shall withstand the electrical and thermal stresses occurring in
normal use.

Compliance is checked by the following tests a) and b), which are carried out on five
screwless terminals which have not been used for any other test.

Both tests are carried out with new copper conductors.

a) The test is carried out by loading the screwless terminals for 1 h with an alternating
current as specified in Table 9 and connecting rigid solid conductors 1 m long having the
cross-sectional area as specified in Table 9.
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b) The test is carried out on each clamping unit.

Table 9 — Test current for the verification of electrical and thermal stresses
in normal use of screwless terminals

Rated current Test current Crgfsts';:e:;inodnua;tz:ea
A A mm2
Up to including 4 9 0,75
Abdve 4 and Iincluding 6 13,5 T
Abqgve 6 and including 13 17,5 1,5
Abdve 13 and including 16 22 2,5

Durjng the test, the current is not passed through the switch but only through the terminals

Immediately after this period, the voltage drop across each screwless’terminal is measyred
with rated current flowing.

In no case shall the voltage drop exceed 15 mV.

The measurements are made across each screwless tertminal and as near as possible to|the
plage of contact.

If the back connection of the terminal is not accessible, the second connecting point in|the
casp of two-way switches may be used for the*teturning wire; in the case of one-way switghes
the |specimens may be adequately prepared.by the manufacturer; care should be taken nat to
affect the behaviour of the terminal.

Dunjng the period of the test, including the measurements, the conductors and |the
megsurement means shall not be.fmoved so that the result of the test is affected.

The screwless terminals already subjected to the determination of the voltage drop specified
in the previous test a) are tested as follows:

— Puring the test, acurrent equal to the test current value given in Table 9 is passed.

The whole testy arrangement including the conductors shall not be moved until |the
megsurementS).of the voltage drop have been completed.

The terminals are subjected to 192 temperature cycles, each cycle having a duration of
appyoximately 1 h and being carried out as follows:

— the current is flowing for approximately 30 min;

— for a further approximately 30 min no current is flowing.

The voltage drop in each screwless terminal is determined as prescribed for the test of a) and

is done at the following moments:

— after the first 24 temperature cycles and after the 192 temperature cycles;

— additional measurements to be done after any three of the following temperature cycles:
after the 48, 727, 96, 120, 144" or 168 temperature cycles.

In no case shall the voltage drop exceed 22,5 mV or two times the value measured after the
24t cycle, whichever is the smaller.
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After this test, an inspection by normal or corrected vision without additional magnification
shall show no changes evidently impairing further use such as cracks, deformation or the like.

In addition, the mechanical strength test according to 12.3.10 is repeated and all specimens
shall withstand this test.

12.3.12 Screwless terminals shall be so designed that the connected rigid solid conductor
remains clamped, even when it has been deflected during normal installation, for example
during mounting in a box, and the deflecting stress is transferred to the clamping unit.

Compliance is checked by the following test which is made on three specimens of switdhes
whigch have not been used for any other test.

The test apparatus, the principle of which is shown in Figure 10a, shall be so constructed that

— | specified conductor properly inserted into a terminal is allowed to be deflected in anly of
the 12 directions differing from each other by 30°, with a tolerance \referred to egach
direction of +5°, and

— the starting point can be varied by 10° and 20° from the original point.

A rgference point need not be specified.

The deflection of the conductor from its straight position “to the testing positions shall be
effected by means of a suitable device applying a specified force to the conductor at a centain
distance from the terminal.

The deflecting device shall be so designed that

— [he force is applied in the direction perpendicular to the undeflected conductor;

— [he deflection is attained without rgtation or displacement of the conductor within |the
clamping unit, and

— [he force remains applied while-the prescribed voltage drop measurement is made.

Proyision shall be made so thatthe voltage drop across the clamping unit under test can be
measured when the conductoris connected, as shown for example in Figure 10b.

The specimen is modnted on the fixed part of the test apparatus in such a way that|the
specified conductor-inserted into the clamping unit under test can be freely deflected.

To avoid oxidation, the insulation of the wire shall be removed immediately before starting|the
test

NOT[E ¥, ¥/ necessary, the inserted conductor can be permanently bent around obstacles, so that these dq not
influence‘the results of the test.

NOTE 2 In some cases, with the exception of the case of guidance for the conductor, it may be advisable to
remove those parts of the specimens which do not allow the deflection of the conductor corresponding to the force
to be applied.

A clamping unit is fitted as for normal use with a rigid solid copper conductor having the
smallest cross-sectional area specified in Table 10 and is submitted to a first test sequence.
The same clamping unit is submitted to a second test sequence using the conductor having
the largest cross-sectional area, unless the first test sequence has failed.

The force for deflecting the conductor is specified in Table 11, the distance of 100 mm being
measured from the extremity of the terminal, including the guidance, if any, for the conductor,
to the point of application of the force to the conductor.
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The test is made with continuous current (i.e. the current is not switched on and off during the
test). A suitable power supply should be used and an appropriate resistance should be
inserted in the circuit so that the current variations are kept within +5 % during the test.

Table 10 — Cross-sectional areas of rigid copper conductors
for deflection test of screwless terminals

Cross-sectional area of the test conductor
Rated current of the switch
mm?2
A
1st test sequence 2nd test sequence
<6 1,02 1,5
Above 6 up to and including 16 1,5 2,5

a  |Only for countries allowing the use of 1,0 mm? conductors in fixed installations.

Table 11 — Deflection test forces

Cross-sectional area of the test conductor Force for deflecting the test conductor?
mm? N
1,0 0,25
1,5 0,5
2,5 1,0
a8 IThe forces are chosen so that they stress the conductors, close to the limit of elasticity.

A test current equal to the rated current of the switch is passed through the clamping |unit
under test. A force according to Table~11 is applied to the test conductor inserted in|the
clamping unit under test in one of thé 2 directions shown in Figure 10a and the voltage drop
across this clamping unit is measured. The force is then removed.

The force is then applied suiccessively in each one of the remaining 11 directions showh in
Figuire 10a following the same test procedure.

If for any of the 12 test directions the voltage drop is greater than 25 mV, the force is
maintained in this'\direction until the voltage drop is reduced to a value below 25 mV, bui for
not|more than <-min. After the voltage drop has reached a value below 25 mV, the force is
maintained jn¢he same direction for a further period of 30 s, during which period the volfage
drop shall net have increased.

The ether two specimens of switches of the set are tested following the same test procedure,
but Toving the T2 directions of the force So that they differ by approximately 10 for each
specimen. If one specimen has failed at one of the directions of application of the test force,
the tests are repeated on another set of specimens, all of which shall comply with the
repeated tests.

13 Constructional requirements

13.1 Mechanical requirements for insulating means

Insulating linings, barriers and the like shall have adequate mechanical strength and shall be
secured in a reliable manner.

Compliance is checked by inspection after the tests of Clause 20.
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13.2 Installation requirements

Switches shall be constructed so as to permit

024

— easy introduction into the terminal and reliable connection of the conductors in the
terminals, except for lead wires of pilot lights;

NOTE 1

conductors.
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In addition, for switches comprising screwless terminals, the switches shall be so constru
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correct positioning of the conductors;

easy fixing of the switch to a wall or in a box;

Screw terminals shown in Figures 1 to 5 are considered suitable for reliable connection of the

hdequate space between the underside of the main part and the surface on which
main part is mounted or between the sides of the main part and the enclosure (cove
box) so that, after installation of the switch, the insulation of the conductors'is
necessarily pressed against live parts of different polarity or against moving, parts of
mechanism, such as the spindle of a rotary switch.

E 2 This requirement does not imply that the metal parts of the terminals are necgssarily protecte
ation barriers or insulating shoulders, to avoid contact, due to incorrect installation of the terminal metal p
the insulation of the conductor.

ace-type switches shall be constructed so that the fixing méans do not damage
lation of the cables during the installation.

npliance is checked by inspection and by an installatioh test using conductors of
est cross-sectional area specified, for the relevant ranges of rated currents, in Table 4.

E 3 For surface-type switches, mounted on a mounting pfate; a wiring channel may be needed to comply
equirement.

the connecting and/or disconnecting~'means of the screwless terminals cannot
vated by the conductors during and after installation of the switch in a box or on a wall.

E 4 This requirement does not imply that the connecting and/or disconnecting means cannot be touchg¢
onductors.

E 5 This requirement can be met by the placement of the connecting and/or disconnecting means and/o
Df protective barriers or shoulders placed around the connecting and/or disconnecting means.

hpliance is checked by ‘inspection and in case of doubt by the following test.

test is carried out with a solid copper conductor having the smallest cross-sectional §
cified in 12.8:2.

condwuctor is pushed as far as possible into the terminal under test or is inserted so
quate connection is obvious.
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A test probe 1 of IEC 61032 is pushed against the connecting or disconnecting means with a
force of 120 N in the direction opposite to the mounting direction as described in Figure 22a.

During the application of the force, the conductor, except for lead wires of pilot lights, is
subjected to a pull of 30 N; the pull is applied in one smooth and continuous motion, for 1 min,
in the direction of the longitudinal axis of the conductor space.

During the application of the pull, the conductor shall not come out of the screwless terminal.

The force of 120 N has to be applied before the force of 30 N is applied. The force of 30 N is
maintained on the conductor during the complete test.
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Care should be taken that the test probe does not touch the conductor during the application
of the forces.

Where the axis between the application force and the axis through the force necessary to
operate the connecting/disconnecting means deviates by more than 20°, it is allowed to exert
the calculated resulting force directly onto the connecting/disconnecting means using the test
probe. An example is shown in Figure 22b.

If the angle is greater than 60° no test is necessary and the product is deemed to comply with
the requirements without further tests.

If it|is not possible to exert a force onto the connecting/disconnecting device, the produgt is
deejmed to comply with the requirements without further tests.

In gddition, switches classified as design A shall permit easy positioning and‘removal of|the
cover or cover plate, without displacing the conductors or activating the .conhecting ang/or
disqonnecting means of screwless terminals.

NOTE 6 This requirement does not imply that the connecting and/or disconnecting(méans cannot be touched by
the qover or cover plate.

13.3 Fixing of covers, cover plates and actuating members

13.3.1 Covers, cover plates and actuating members or parts of them, which are intendef to
enspre protection against electric shock, shall be held.in place at two or more pointg by
effelctive fixing.

Covers, cover plates and actuating members or\parts of them may be fixed by means ¢f a
single fixing, for example by a screw, provided-that they are located by another means |(for
example by a shoulder).

NOTE 1 The most appropriate method for fixings' covers, cover plates or actuating members is to ensure that|they
are gaptive. The use of tight fitting washers\of cardboard or the like is deemed to be an adequate methog¢ for
securing screws intended to be captive.

NOTE 2 Non-earthed metal parts, separated from live parts in such a way that creepage distances and clearapces
havq values specified in Table 23.are'not considered as accessible if the requirements of 13.3 are met.

Where the fixing of covers; cover plates or actuating members of switches of design A sefves
to flx the main part there shall be means to maintain the main part in position, even gfter
remloval of the coversy cover plates or actuating members.

Compliance is/checked according to 13.3.2, 13.3.3 or 13.3.4.

13.3.2 (For covers, cover plates or actuating members whose fixing is of the screw-type:

by[ epnr\hnn nnly

13.3.3 For covers, cover plates or actuating members whose fixing is not dependent on
screws and whose removal is obtained by applying a force in a direction approximately
perpendicular to the mounting/supporting surface (see Table 12),

— when their removal may give access, with the test probe B of IEC 61032, to live parts:
by the tests of 20.5;

— when their removal may give access, with the test probe B of IEC 61032, to non-earthed
metal parts separated from live parts in such a way that creepage distances and
clearances have the values at least equal to those shown in Table 23:

by the test of 20.6;
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when their removal may give access, with the test probe B of IEC 61032, only to
e insulating parts, or
o earthed metal parts, or

024

o metal parts separated from live parts in such a way that creepage distances and
clearances have at least twice the values shown in Table 23, or
o live parts of SELV circuits not greater than 25 V AC and 60 V DC:
by the test of 20.7.
Table 12 — Forces to be applied to covers, cover-plates or actuating
members whose fixing is not dependent on screws
Force to be applied
N
Accessibility with the test Test Switches complying with Switches not complying
grobe B of IEC 61032 after according 20.8 and 20.9 with 20.8 and 20.9
removal of covers, cover to ...
plates or parts of them
Shall not Shall Shall not Shall
come off come off come off come off
To live parts 20.5 40 120 80 120
To hon-earthed metal parts
sepjarated frorr_1 live parts 206 10 120 20 120
by ¢reepage distances
accprding to 23.1
To |nsulating parts, earthed
mefal parts, the live parts of
SELV <25V AC and 60 V DC or
mefal parts separated from live 20.7 10 120 10 120
par{s by creepage distances and
by ¢learances twice those
accprding to 23.1
13.3.4 For covers, cover plates or actuating members whose fixing is not dependent on
screws and whose removal_is obtained by using a tool, in accordance with the manufactuner's
instructions given in annstruction sheet or catalogue:
by the same tests 0f. 13.3.3 except that the covers, cover plates, actuating members or parts
of them need not-come out when applying a force not exceeding 120 N in directions
perpendicular to:the mounting/supporting surface.
13.4 Openings in normal use
Switches shall be so constructed that, when they are fixed and wired as in normal use, there
are NO iree openings In their enclosures according to their 1P classitication.

Compliance is checked by inspection and by an installation test with conductors of the
smallest cross-sectional area specified in Table 4.

NOTE Drain holes, small gaps between enclosures and conduits or cables, or between enclosures and operating
means can be neglected if they comply with the relevant IP classification.

13.5 Attachment of knobs

Knobs of rotary switches shall be securely attached to the shaft or part operating the
mechanism.

Compliance is checked by the following test.
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Where it is possible to apply an axial pull in normal use, an axial pull shall be applied for

Tm

in to try to pull off the actuating member.

If the shape of the actuating member is such that an axial pull is likely to be applied in normal
use, the force is 30 N.

If the shape of the actuating member is such that an axial pull is unlikely to be applied in
normal use, the force is 15 N.

After this, knobs of switches having only one direction of operation are turned, if possible,

with

Duri

13.6 Mounting means

Scr
eas

NOT]
purp

13.1

Con
be 9
part

Compliance with the requirements of 13.6 and 13.7 is checked by inspection.

13.8 Accessories combined with switches

Acc

standard exists for the combination-

13.9 Surface-type switches'having an IP code higher than IP20

Sur

IP dlassification wheh fitted with conduits or with sheathed cables as for normal use.

Sur
pro

If a
in a

out undue force, 100 times in the reverse direction.

ing the test, the knob shall not become detached.

pws or other means for mounting the switch on a surface or in a box @renclosure shal
ly accessible from the front. These means shall not serve any otherfixing purpose.

E Switch mounting means, if used to lock the rotation of the box, do not ‘constitute a use for “any fi
pse”.

' Combination of switches

nbinations of switches, or of switches and socket-outlets, comprising separate bases
o designed that the correct position of each main-part is ensured. The fixing of each
shall be independent of the fixing of the combination to the mounting surface.

essories combined with switches shall comply with their relevant standard, if any, unle

ace-type switches.that have an IP code higher than IP20 shall be according to t

ace-type switches that have degrees of protection IPX4, IPX5 and IPX6 shall h
isions foropening a drain hole.

swifch is provided with a drain hole, it shall be not less than 5 mm in diameter, or 20 n

be

xing

hall

ain

S a

heir

ave

hm?2

feavwith a width and a length not less than 3 mm.

If the design of the switch is such that only one mounting position is possible, the drain hole
shall be effective in that position. Alternatively, the drain hole shall be effective in at least two
positions of the switch when this is mounted on a vertical wall, one of these with the

con

ductors entering at the top and the other with the conductors entering at the bottom.

Lid springs, if any, shall be of corrosion resistant material, such as bronze or stainless steel.

Compliance is checked by inspection, by measurement and by the relevant tests of 15.2.

NOTE A drain hole in the back of the enclosure is deemed to be effective only if the design of the enclosure
ensures a clearance of at least 5 mm from the wall, or provides a drainage channel of at least the size specified.
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13.10 Installation in a box

Switches to be installed in a box shall be so designed that the conductor ends can be
prepared after the box is mounted in position, but before the switch is fitted in the box.

In addition, the main part shall have adequate stability when mounted in the box.

Compliance is checked by inspection and by an installation test with conductors of the largest
cross-sectional area specified for the relevant current rating in Table 4.

13.1T Connection of a second current-carrying conductor

Surface-type switches that have an IP code higher than IPXO0, of pattern numbers ¥, 5 and 6
withl an enclosure having more than one inlet opening shall be provided for maintaining|the
continuity of a second current-carrying conductor either with a fixed additional terminal
complying with the requirements of Clause 12 or with adequate space for a floating terminal.

Compliance is checked by inspection and by the relevant tests of Clause 12.

13.12 Inlet openings

Inlet openings shall allow the introduction of the conduit or the)sheath of the cable so ap to
afford complete mechanical protection.

Surface-type switches shall be so constructed that theé intended conduit or the sheath of|the
cable can enter at least 1 mm into the enclosure.

In surface-type switches, the inlet opening fortconduit entries, or at least two of them if there
are|more than one, shall be capable of ageepting conduit sizes of 16, 20, 25 or 32 ¢r a
conmbination of at least two of any of these<sizes not excluding two of the same size.

Compliance is checked by inspection\during the test of 13.10 and by measurement.

In qurface-type switches, the jinlet opening for cable entries shall preferably be capabl¢ of
accepting cables having thexdimensions specified in Table 13 or be as specified by |the
manufacturer.

D

NOTE Inlet openings of adequate size can also be obtained by the use of knock-outs or of suitable insefrtion
pieces.
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Table 13 — External cable diameter limits for surface type switches

Limits of external diameter
Rated Cross-sectional of cables
current areas Number
A 2 of conductors Minimum Maximum

mm mm

2 11,0

6 1,5 3 7,6 11,9

4 13,1

5 14,4

2 131

1P and 13 1,5 up to and including 2,5 3 7,6 14,0
4 15,5

5 17

2 15,1

16 1,5 up to and including 4 3 7,6 16,2

4 17,9

5 19,9

2 16,8

20 2,5 up to and including 6 3 8,6 18,0
25 4 20,0

5 22,2

2 22,6

32 4 up to and including 10 3 9,6 24,2

4 26,5

5 29,1

2 25,7

40 6 up to and including 16 3 10,5 27,6
45 4 30,1
50 5 33,3

2 30,7

63 10.\up to and including 25 3 13 33,0

4 36,6

5 40,4

NOTE N Fhe limits of external diameter of cables specified in this table are based on type 60227 IEC 10 accorgling
to |EG-60227-4-and-type-60245-1EC-66-according-to+EC-60245-4and-are-givenforinformation-

13.13 Provision for back entry from a conduit

If surface-type switches are intended for back entry from a conduit, they shall be so designed
that they have provision for back entry from a conduit perpendicular to the mounting surface
of the switch.

Compliance is checked by inspection.
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13.14 Switch provided with membranes or the like for inlet openings

If the switch is provided with membranes or the like for inlet openings, they shall be
replaceable.

Compliance is checked by inspection.

13.15 Requirements for membranes in inlet openings

13.15.1 Membranes shall be reliably fixed and shall not be displaced by the mechanical and

thermal-stresses occurring-in-normal-use
J

Compliance is checked by the following test:
Membranes are tested when assembled in the switches.

First the switches are fitted with membranes which have been subjected”to the treatment
spegified in 15.1.

The switches are then placed for 2 h in a heating cabinet.@s” described in 15.1, [the
temperature being maintained at (40 + 2) °C.

Immediately after this period, a force of 30 N is applied*for 5s to various parts of|the
membranes by means of the tip of test probe 11 of IEC 61032.

Dunjng these tests, the membranes shall not deform to such an extent that the live pjarts
becpme accessible.

Forlmembranes likely to be subjected to @n“axial pull in normal use, an axial pull of 30 N is
applied for 5 s.

Durfng this test, the membranes shall not come out.
The test is then repeated withimembranes which have not been subjected to any treatment.

13.15.2 It is recommended that membranes be so designed and made of such material that
the |introduction of the“cables into the switch is permitted when the ambient temperaturg is
low

NOTE In the following countries, compliance with this requirement is considered as necessary, due to installation
practices in cold jconditions: SE, FI, DK and NO.

Compliante is checked by the following test:

The switches are fitted with membranes which have not been subjected to any ageing
treatment, those without opening being suitably pierced.

The switches are then kept, for 2 h, in a freezer at a temperature of (-15 + 2) °C.

After this period, the switches are removed from the freezer and immediately afterwards,
while the switches are still cold, it shall be possible to introduce, without undue force, cables
of the heaviest type, as declared by the manufacturer, through the membranes.

After the tests of 13.15.1 and 13.15.2, the membranes shall show no harmful deformation,
cracks or similar damage which would lead to non-compliance with this document.
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13.16 Pilot light units

Pilot light units shall comply with IEC 60669-2-1:2002, IEC 60669-2-1:2002/AMD1:2008 and

IEC

60669-2-1:2002/AMD2:2015, 101.1.1.1 and Clause 102, as far as applicable.

13.101 Transformers intended for SELV circuits

Transformers intended for SELV circuits shall be of the safety isolating type and shall comply
with the relevant requirements of IEC 61558-2-6.

NOT Eor the use of SELV see |IEC 61140 and IEC 60364-4-41

14

14.1 Indication of the position

Mechanism

The actuating member of a switch, when released, shall automatically take*up the position

corfesponding to that of the moving contacts, except that for cord-operated switches and
thogse with a single push-button, the actuating member may take up a single rest position.

14.2 Rest and intermediate position

Swi
and
the
the

If necessary, the insulation between the fixed and the moving contact, when in

inte
volt
plat

Compliance with the requirements of*14.1 and 14.2 is checked by inspection and by ma
test

14.3 Undue arcing

Swi

Compliance is~checked at the end of the test of 19.1, breaking the circuit a further ten tin

the

moving contacts being stopped, if possible, in an intermediate position, the actuating men
being then'released.

fches shall be so constructed that the moving contacts €an come to rest only in the
"off" positions, an intermediate position being, however, permissible if it correspond
intermediate position of the actuating member, and if\the insulation between the fixed
moving contacts is then adequate.

Fmediate position, is checked by an electric strength test as specified in 16.3, the
age being applied between the relevant“terminals without removing the cover or cq
e of the switch.

actuating.“member being, however, moved steadily by hand over a period of 2 s

for

on
5 to
and

an
test
ver

nual

fches shall be so constructed that undue arcing cannot occur when the switch is operated
slowly.

nes,
and
ber

During the test, no sustained arcing shall occur.

14.4 Making and breaking

Switches of pattern numbers 2, 3, 03 and 6/2 shall make and break all poles substantially
simultaneously except that for switches of pattern number 03, the neutral shall not make after
or break before the other poles.

Compliance is checked by inspection and by manual test when the switch is mounted with the

CcoVvi

er, cover plates and actuating members installed as for normal use.
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14.5 Action of the mechanism without cover or cover plate

024

The action of the mechanism if the covers or cover plates are removable for installation
purposes shall be independent of the presence of the cover or cover plate.

NOT

E The actuating member, in some constructions, can constitute the cover.

Compliance is checked by connecting the switch, without cover or cover plate fitted, in series
with a lamp and by pressing the actuating member without undue force as in normal use.

Dur

ing the test, the lamp shall not flicker.

14.¢ Pull force for cord-operated switches

Cor
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15.1
Swi
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Swil
with

d-operated switches shall be capable of effecting a change from the "off",\to the
tion, and from the "on" to the "off" position by application and removal of a‘steady pull

bendicular to the mounting surface when the switches are mountedcas ‘in normal uss
cified by the manufacturer.

npliance is checked by manual test.

01 Hand-operated device with position indicator

n RCS is equipped with an incorporated hand-operated device, and if a position indic
5ed, it shall indicate the position of the switching eircuit clearly and without ambiguity.

Resistance to ageing, protection provided by enclosures of switches and
resistance to humidity

Resistance to ageing

tches shall be resistant to ageing.

these parts are not subjected to the test.
npliance is checked"by the following test:

fches and boxes, mounted as for normal use, are subjected to a test in a heating cab
an atmesphere having the composition and pressure of the ambient air and ventilate(

natural circufation.

Swi

fcheS having an IP code higher than IPX0 are tested after having been mounted

on
not

beding 45 N applied vertically and 65 N applied at 45° + 5° to the vertical¥and in a plane

as

ator

s intended for decorativepurposes only, such as certain lids, shall be removed if posslible

inet
| by

and

assembled as specified in 15.2.2.

The

The

The

temperature in the cabinet is maintained at (70 + 2) °C.
specimens are kept in the cabinet for 7 days (168 h).

use of an electrically heated cabinet is recommended.

Natural circulation may be provided by holes in the wall of the cabinet.

After the treatment,

temperature and at a relative humidity between 45 % and 55 % for at least 4 days (96 h).

the specimens are removed from the cabinet and kept at room
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The specimens shall show no crack visible with normal or corrected vision without additional
magnification, nor shall the material have become sticky or greasy, this being judged as
follows:

With the forefinger wrapped in a dry piece of rough cloth the specimen is pressed with a force
of 5 N.

No traces of the cloth shall remain on the specimen and the material of the specimen shall not
stick to the cloth.

Aftdr the test, the specimens shall show no damage which would lead to non-compliance Wwith
this|document.

NOTE The force of 5 N can be obtained in the following way:

The ppecimen is placed on one of the pans of a balance and the other pan is loaded with a mass gqual to the mass
of the specimen plus 500 g.

Equilibrium is then restored by pressing the specimen with the forefinger wrapped in a dry piece of rough cloth/|
15.2 Protection provided by enclosures of switches
15.2.1 General

The| enclosure of the switch shall provide protection against access to hazardous p3rts,
agajinst harmful effect due to ingress of solid foreign (Objects and against effects due to
ingress of water in accordance with the IP classificatien of the switch.

Compliance is checked by the tests of 15.2.2 and\15.2.3.

15.2.2 Protection against access to hazardous parts and against harmful effects duje
to ingress of solid foreign objects

15.2.2.1 General

Endlosures of switches shall provide a degree of protection against access to hazardous parts
and| against harmful effects dlié to ingress of solid foreign objects in accordance with the IP
clagsification of the switch.

Compliance is checked by the appropriate tests of IEC 60529 under the conditions specified
belgw.

The switchesiare mounted as in normal use.

Flush-type*and semi-flush-type switches are mounted in an appropriate box according to|the
manufacturer’s instructions.

Switches with screwed glands or membranes are fitted and connected with cables within the
connecting range specified in Table 4. Glands are tightened with a torque equal to two-thirds
of that applied during the test of 20.4.

Screws of the enclosure are tightened with a torque equal to two-thirds of the values given in
Table 5.

Parts which can be removed without the aid of a tool are removed.

If a switch passes the test successfully, then this test is deemed to be passed for a
combination of such single switches.
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Glands are not filled with sealing compound or the like.

15.2.2.2 Protection against access to hazardous parts

The

appropriate test specified in IEC 60529 is performed (see also Clause 10).

15.2.2.3 Protection against harmful effects due to ingress of solid foreign bodies

The

appropriate test according to IEC 60529 is performed.
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the test of the first characteristic numeral 5, enclosures of switches are considéred tq
ategory 2 (see IEC 60529:1989 and IEC 60529:1989/AMD1:1999, 13.4); dust shall
etrate in a quantity to interfere with satisfactory operation or impair safety.

the test of the first characteristic numeral 6, enclosures of switches areconsidered td
ategory 1 (see IEC 60529:1989, 13.6); no dust shall penetrate.

2.3 Protection against harmful effects due to ingress of water

losures of switches shall provide a degree of protection\against harmful effects du
ess of water in accordance with their IP classification.

npliance is checked by the appropriate tests of |[EC 60529 under the conditions spec
w.

h-type and semi-flush-type switches are fixéd in a test wall representing the intended
ne switch using an appropriate box in aceordance with the manufacturer’s instructions.

bre the manufacturer’s instructionscspecify particular types of walls, these walls as we
special installation requirements for the switch, shall be described in sufficient dg
 8.7).

bre the manufacturer’s instructions do not specify a type of wall, the test wall accordin

Figlre 21 is used. It is.made with bricks having flat smooth surfaces. When the bo
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nted in the test wally it shall fit tight against the wall so that water cannot enter betw
box and the walll

baling material is used in order to seal the box into the wall, it shall not influence
ing propetties of the specimen to be tested.

E _Figure 21 shows an example where the edge of the box is positioned in the reference plane. @
ions are possible according to the manufacturer's instructions.
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test wall is placed in a vertical position.

Surface-type switches are mounted as in normal use on a vertical surface and fitted with
cables with conductors whose largest and smallest cross-sectional area is given in Table 4,
as appropriate for their rating.

Screws of the enclosure operated when mounting the switch are tightened with a torque equal
to two-thirds of the appropriate value given in Table 5.

Glands are tightened with a torque equal to two-thirds of the appropriate value given in

Tab

le 22.

Glands are not filled with sealing compound or the like.
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Parts which can be removed without the aid of a tool are removed.

If the enclosure of a switch that has an IP code less than IPX5 is designed with drain holes,
one drain hole is opened and in the lowest position. If an enclosure of a switch that has an IP
code equal to or greater than IPX5 is designed with drain holes, they shall not be opened.

Care should be taken not to disturb, for example knock or shake, the assembly to such an
extent as to affect test results.

If the switch has drain holes which have been opened, it shall be proved by inspection that
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water which enters does not accumulate and that it drains away without doing any\h
pe complete assembly.

specimens shall withstand an electric strength test as specified in 16.3, which shal
ted within 5 min of completion of the tests according to 15.2.

8 Resistance to humidity

fches shall be proof against humidity which may occur in normal Use.

hpliance is checked by the humidity treatment described in- 15.3, followed immediately
measurement of the insulation resistance and by the €lectric strength test specifie
ise 16.

{ openings, if any, are left open; if knock-outs areprovided, one of them is opened.

Is which can be removed without the aid of‘'a tool are removed and subjected to
pidity treatment with the main part; spring lids are open during this treatment.

humidity treatment is carried out in_ ashumidity cabinet containing air with relative hum
ntained between 91 % and 95 %.

temperature of the air in which the specimens are placed is maintained within +1 K of
venient value t between 20.35C and 30 °C.

bre being placed in\the humidity cabinet, the specimens are brought to a tempera

specimens«are kept in the cabinet for

fwo days (48 h) for switches that have an IP code IPXO0;
sevénydays (168 h) for switches that have an IP code higher than IPX0.
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In most cases the spnecimens can be brought to the snecified temperature bv keening them at
7 L 7 L Lad 7 Lad <

this

temperature for at least 4 h before the humidity treatment. A relative humidity between 91 % and 95 % can be
obtained by placing in the humidity cabinet a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate
(KNO,) in water having a sufficiently large contact surface with the air.

After this treatment, the specimens shall show no damage within the meaning of this

doc

16

ument.

Insulation resistance and electric strength

16.1 General

The

insulation resistance and electric strength of switches shall be adequate.
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One pole of any pilot light is disconnected for the test of Clause 16.

Compliance is checked by the following tests, which are made immediately after the tests of
15.3, in the humidity cabinet or in the room in which the specimens were brought to the
prescribed temperature, after reassembly of those parts which can be removed without the aid
of a tool and were removed for the test.

16.2 Test for measuring the insulation resistance

The insulation resistance is measured with a DC voltage of approximately 500 V, the

ant
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Thel measurements are made consecutively for items 1, 2 and 3 of Table 15 with the swjitch

posftion and the necessary connections as shown in Table 14.

In gddition, if electrically independent pattern numbers are combined in a_.common base|the
measurements are made between all terminals of one pattern number connected together jand
to the body and to all terminals of the other pattern numbers connected together. This is

rep¢ated for each contact position and for each pattern number ofthe combination.

minfmum insulation resistance shall be 5 M.

Table 14 — Points of application of the-test voltage

for the verification of insulation resistance and electric strength

The

Application of the voltage

Two-way switch with one off position

Pattern . . . Number Between Between body
number Diagrams of connections Position of poles Terminal No. (B) togethef
with terminal
No.
L ) ; :
1 ) 1
Single-pole switch On 1-2 B
1+3 B+2+4
1 2
ST Off 244 B+1+3
2 2 NG 2
1-2 B+3-4
on 1-2+3-4 B
Two:=pole switch
1 2 1+3+5 B+2+4+6
9\,"" off 2+4+6 B+1+3+5p
3 - ‘J\:k‘ ” 3
5 ~, <] 1-2 B+3-4+516
© On 3-4 B+1-2+51+6
5-6 B+1-2+314
Three-pole switch
o 1+3+5+7 B+2+4+6+8
! ::n\ll"c 2 off 2+4+64+8 B+1+3+5+7
3 5”:\: 4
03 D N ] 4
! 1-2+5-6 B+3-4+7-8
7
oo 2 On 1-2+7-8 | B+3-4+5-6
Three-pole plus switched neutral
2 Off 1 B+2+3
o
1
3
4 O— on 1 1-2 B+3
1-3 B+2
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Application of the voltage ?
Pattern . . . Number Between Between body
number Diagrams of connections Position of poles Terminal No. (B) together
with terminal
No.
2+3 B+ 1
D2 off 1 B+2+3
o
5 1 13 B+ 2
On 1-2-3
Two-circuit switch with a common B
iIncoming line
2
1
6 3 _ 1 1-3 B+2
D t—— 1-2 B+3
Two-way switch
153+2-4 B+5+6
¢/2 - 2 1-5+2-6 B+3+4
1-2 B+3-4
3-4 B+1-2
7 - ! 1-4 B+2-3
2-3 B+1-4
Two-way reversing switch~(or
intermediate switch)
a |- denotes an existing electrical connection.
+ denotes an electrical gonnection made for the test.
The term "body" includes accessible metal parts, metal frames supporting the base of flish-
type switches, opeérating keys, metal foil in contact with the outer surface of accesgible
external parts~and operating keys of insulating material, the point of anchorage of the cprd,
chajfn or rod for switches operated by such means, fixing screws of main parts or covers jand
cover platés, external assembly screws, earthing terminals and any metal part of |the

medg

hanisim if required to be insulated from live parts (see 10.4).

For the measurements according to items 1 and 2, the metal foil is applied in such a way that
sealing compound is effectively tested.

The test according to item 5 is only made if any insulating lining is necessary to provide
insulation.

The insulation resistance shall be not less than the values shown in Table 15.

While wrapping the metal foil round the outer surface or placing it in contact with the inner
surface of parts of insulating material, it is pressed against holes or grooves without any
appreciable force, by means of test probe 11 of IEC 61032.
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16.3 Electric strength test

The insulation is subjected for 1 min to a voltage of substantially sine wave form, having a
frequency of 50 Hz or 60 Hz.

The tests are made consecutively as indicated in Table 14 at points of application as
described in Table 15, the switch position and the necessary connections for items 1, 2 and 3
of Table 15 being as shown in Table 14.

oav, v, - i v, v, vae v, vav) v, ©

y and to all terminals of the other pattern numbers connected together. This is repga
pach contact position and for each pattern number of the combination. The test volf
appjied shall be 1 250 V for ratings not exceeding 130 V or 2 000 V for ratings greater {
130 V.

Initiglly, not more than half the prescribed voltage is applied; then it is raised rapidly to the| full
valye. No flashover or breakdown shall occur during the test.

The high-voltage transformer used for the test shall be so designed that, when the oufput
terminals are short-circuited after the output voltage has been adjusted to the appropriate |test
voltage, the output current is at least 200 mA. The overcurrent, relay shall not trip when|the
output current is less than 100 mA. The rms value of thé- test voltage applied shall be
measured with an accuracy of +3 %.

Glo discharges without drop in voltage shall be neglected.

NOTE In the following country the test of item 8 in Table)15 is conducted between live parts and metal knobs,
push-buttons and metal foil in contact with the outer surface of accessible external parts and operating keys of
insulating material: AU.
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Table 15 — Test voltage, points of application and minimum values of insulating
resistance for the verification of electric strength

. Test voltage
Minimum value 9

of insulation \

resistance

Insulation to be tested Switches having | Switches having

a rated voltage | arated voltage

MO not exceeding exceeding
130 V 130 V
1 Between all poles connected together and the
body, with the switch in the "on" position. 5 1250 2000
2 Between each pole in turn and all other poles
connected to the body, with the switch in the 2 1250 2 000
"on" position.
3 Between the terminals which are electrically
connected together when the switch is in the
"on" position, the switch being in the "off"
position:
— normal/mini-gap construction; 2 1250 2 000
— micro-gap construction; 2 500 (note 1) 1 250 (note|2)
— semiconductor switching devices. (note 3) (note 3) (note 3)
4 Between metal parts of the mechanism, when
insulated from live parts, and
— live parts; 5 1250 2 000
— metal foil in cpntact W|th the surfacg of the 5 1250 2 000
knob or a similar actuating member;
— the key of key-operated switches, if 5 1250 2000

insulation is required (see 10.6);

— the point of anchorage of the cord, chain or
rod of switches operated by such means, if 5 1250 2 000
insulation is required (see 10.6);

— accessible metal parts, including fixing
screws, of the main part, if insulation is 5 1250 2 000
required (see 10.5).

5 Between any metal enclosure and metal foil in
contact with the inner surface of its\insulating 5 1250 2 000
linings, if any (note 4).

6 Between live parts and accessjble metal parts, if
the metal parts of the mechanism are not - 2 000 3 000

insulated from live parts.
7 Between live parts.and parts of the mechanism

— if the latter_paris are not insulated from

accessible_metal parts (see 10.5); - 2000 3000

— if the latter parts are not insulated from the
point/ef'contact with a removable key or - 2 000 3 000
openating cord, chain or rod (see 10.6).

8 Betwgen live parts and metal knobs, push-
buttons and the like (see 10.2). - 2500 4000
101 Between switching circuit(s) and control c B ravava oy avEvE
circuit(s) if they are separated > =Y ¥R
102 Between SELV/PELV circuits and other circuit(s) 7 3000 3750

having a higher voltage than SELV/PELV
103 Between two SELV/PELV circuits 5 500 500

NOTE 1 This value also applies for the electric strength test after normal operation.

NOTE 2 For switches having a rated voltage up to and including 250 V, this value is reduced to
— 750V for the electric strength test after resistance to humidity;
— 500 V for the electric strength test after normal operation.

NOTE 3 Tests for the verification to the "off" position of semiconductor switching devices according to item 3
are under consideration.

NOTE 4 This test is only made if any insulation is necessary.

NOTE 5 In the following country the test of item 8 is conducted between live parts and metal knobs, push-
buttons and metal foil in contact with the outer surface of accessible external parts and operating keys of
insulating material. The test voltage for switches with a rating voltage exceeding 130 V is to be 3 000 V: AU
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17 Temperature rise

17.1 General

Switches shall be so constructed that the temperature rise in normal use is not excessive.

The metal and the design of the contacts shall be such that the operation of the switch is not
adversely affected by oxidation or any other deterioration.

Compliance is checked by the following test:

The| switches are mounted vertically as in normal use fitted with PVC insulated rigid-solig or
stranded copper conductors as specified in Table 16, the terminal screws or ndts being
tighfened with a torque equal to two-thirds of that specified in Table 5.

To ensure normal cooling of the terminal, the conductors connected to them shall have a
length of at least 1 m.

JJ

The| switches are loaded for 1 h with alternating current having the value shown in Table 1

Table 16 — Temperature-rise test currents and
cross-sectional areas of copper conductors

Rated current Test current Nominal cross-sectional
area of conductors

A A mm?2

1 (N 0,5

2 3 0,75

4 5 1

6 8 1,5

10 13,5 2,5

13 17 2,5

16 20 42

20 25 4

25 32 6

32 38 10

40 46 16

45 51 16

50 57,5 16

63 75 25
a8 For switches having a rated voltage not exceeding 250 V, other than those of
pattern numbers 3 and 03, provided with screwless terminals, the ntest shall be

carried out with conductors having a cross-sectional area of 2,5 mm-.

NOTE 1 The test currents for switches having other rated currents are determined by interpolation between the
next lower and higher ratings.

For switches of pattern numbers 4, 5, 6, 6/2 and 7, only one circuit is loaded.

Flush-mounted switches are mounted in flush-mounted boxes. The box is placed in a block of
pinewood filled around the box with plaster so that the front edge of the box does not protrude
and is not more than 5 mm below the front surface of the pinewood block.

The test assembly should be allowed to dry for at least 7 days when first made.
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The size of the pinewood block, which may be fabricated from more than one piece, shall be
such that there is at least 256 mm of wood surrounding the plaster, the plaster having a
thickness between 10 mm and 15 mm around the maximum dimensions of the sides and rear
of the box.

NOT

E 2 The sides of the cavity in the pinewood block can have a cylindrical shape.

The cables connected to the switch shall enter through the top of the box, the point(s) of entry
being sealed to prevent the circulation of air. The length of each conductor within the box
shall be (80 + 10) mm.
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face-type switches shall be mounted centrally on the surface of a wooden block, w
I be at least 20 mm thick, 500 mm wide and 500 mm high.

absence of such instructions, in the position of normal use considered to-give the n
rous conditions.

test assembly shall be placed in a draught-free environment for the'test.

temperature is determined by means of melting particles, eolour changing indicator.
mocouples, so chosen and positioned that they have negligible effect on the tempera
g determined.

temperature rise of the terminals shall not exceed'45 K.

fng the test, the temperature rise necessary to perform the test of 21.4 shall
brmined.

E 3 Sliding action or the use of silver or silver-faced contacts prevents undue oxidation of the contacts.

ne case of combination of switches,“the test is carried out separately on each switch.

er types of switches shall be mounted according to the manufacturer's instructions of;,

hich

. in
nost

5 or
fure

be

5 its

ans

For|RCS energized by impulsesj_the test is carried out without connecting the coil.
For|permanently energized*RCS, the coil is connected to a voltage equivalent to 1,06 time
ratgd voltage at rated frequency.
The temperature_of_the coil is calculated in accordance with the resistance method by me
of the followingsfarmula:
Ry - Ry

Temperature rise K = & (234,5 +ty) - (t, - t4)
where
R, is the resistance in the warm condition;

Ry
ty

t

is the resistance in the cold condition;
is the ambient temperature at the beginning of the test;
is the ambient temperature at the end of the test.
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The windings of coils shall not exceed the limits specified in Table 101.

Table 101 — Temperature-rise limits for insulated coils in air

Class of insulating Temperature-rise limit
material (measured by resistance variation)
K
A 85
E 100
F 135
H 160
NOTE The limits given in this table are based on an ambient temperature of 20 €.

17.2 Switches incorporating pilot lights

Swifches incorporating pilot lights or intended to incorporate pilefilights shall be so designhed
thaff in normal use the temperature of accessible surfaces is not excessive.

Compliance is checked by the following test:

The switch is mounted and connected as in 17.1 with)the pilot light supplied at rated voltage
so that it is constantly illuminated for 1 h. The switch is loaded at its rated current.

The temperature rise of the external surface of the switch shall not exceed:

e U5 K for knobs, handles, sensing surfaces, etc., of non-metallic material;
e b5 K for other external parts of non-metallic material;
e [35 K for knobs, handles, sensing surfaces, etc., of metallic material;

e W5 K for other external parts of metallic material.
Pildt lights using neon lamps or LEDs consuming no more than 3 mA are not tested.
18 |Making and breaking capacity

18.1 General

Switches shall have adequate making and breaking capacity.

For the purpose of this test, pilot lights are disconnected.

Compliance is checked by the test of 18.2. In addition, for switches having a rated current not
exceeding 16 A with a rated voltage up to and including 250 V and for switches of pattern
numbers 3 or 03 having a rated voltage over 250 V, by the tests of 18.3.

Cord-operated switches shall be tested mounted as in normal use and with a pull of a value
adequate to operate the cord-operated switch, but not exceeding 50 N, on the cord throughout
the test, at 30° + 5° to the vertical and in a plane perpendicular to the mounting surface.

The tests are made by means of an apparatus.

The connections are shown in Figure 11.
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For switches of pattern number 7, one side is tested as pattern number 6. The test is repeated
on the other side of a new set of specimens if the other side is not identical.

For switches of pattern numbers 6, 6/2 and 7, the selector switch S shown in Figure 11 is
moved after the fraction of the total number of operations indicated in Table 17.

Switches are fitted with conductors as for the test of Clause 17.

NOT

E In the following country, switches intended to control the inrush current of motors are tested according to
13.13 (Motor Control Test) of AS/NZ 3133:2013: AU.
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»  Overload

fches are tested at 1,1 times the rated voltage and 1,25 times the rated current.

5
tolerance for the test voltage and test current is +0 %.

y are subjected to 200 operations at a uniform rate of

30 operations per minute if the rated current does not exceed?3 A;
15 operations per minute if the rated current exceeds 13A'but is less than 25 A;
7,5 operations per minute if the rated current is 25 A or\more.

5 0
on period shall be (25 +0 ) % of the total cyclecand the off period (75_5) %.

rotary switches intended to be operated.ifiyeither direction, the actuating member is tun
ne direction for half the total number\of operations and in the reverse direction for
ainder.

fches are tested using an altetnating current having a cos ¢ of 0,3 # 0,05. Resistors
ctors are not connected imparallel, except that, if an air core inductor is used, a resi
ng approximately 1 % of the’current through the inductor is connected in parallel with if]

core inductors may\be used, provided the current is of substantially sine wave form.
three phase tests, three core inductors are used.

metal stupport of the switch, if any, on which the switch is mounted, and the access
al partssof the switch, if any, shall be earthed through a wire fuse which shall not H
ng.the test. The fuse element shall consist of a copper wire of 0,1 mm in diameter and|
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not

thah 50 mm in length.

Table 102 — Fractions of total number of operations

Pattern number Type of switch Fraction for switch S

1,2,40r5 Rotary, both directions -

Other types -

30r03 Rotary, both directions -

Other types -

6, 6/2 0or7 Rotary, both directions 1/4 and 3/4

Other types 1/2
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Switches of pattern number 5 with a single actuating member are operated 200 times with one
circuit loaded with rated current (1,) and the other with 0,25 I, and 200 times with each circuit
loaded with 0,625 I,.

Switches of pattern number 5 with two independent actuating members are tested as two
switches of pattern number 1, the tests being made consecutively. If both circuits are
identical, only one circuit need be tested.

While testing one part, the other part is in the "off" position.

Swifches of pattern number 4 shall be tested for half the number of operations on one way
and| half the number of operations on the other way.

Durjng the test, no sustained arcing nor welding of the contacts shall occur.

Stidking of the contacts which does not prevent further operation of the switch'is not reganded
as welding.

Stidking of contacts is permitted if the contacts can be separated with a force applied to|the
actyator of a value which does not damage the switch mechanically.

For|the purpose of this test, blows which are intended to-Séparate welded contacts are|not
permitted.

Aftgr the test, the specimens shall show no damage-which may impair their use.

Breakage of the replaceable pull cord not involving the part entering the cord-operated switch
shall not be considered a failure to pass the test.

Carg is taken that the test apparatus;-makes the actuating member of the switch opelate
smqothly and does not interfere with\thie normal action of the switch mechanism and the free
movement of the actuating member:

Durjng the test, the specimens:-are not lubricated.

Durnjng the tests of 18.2\and 18.3, the rated control voltage is applied to the control circuit with
an impulse duration @s declared by the manufacturer.

18.3 Overload:test with filament lamps

Switches are-normally tested at the rated voltage and at 1,2 times the rated current.

The t&st is carried out by using either a number of 200 W tungsten filament lamps ¢r a
number of halogen filament lamps.

As the characteristics of halogen filament lamps of different power are equivalent, lamps of
any power can be used to reach the rated load.

If filament lamps with rated voltage equal to the rated voltage of the switch are not available,
filament lamps with the nearest lower voltage shall be used.

It is recommended that the rated voltage of the filament lamps be no lower than 95 % of the
rated voltage of the switch.

The test voltage shall be the rated voltage of the lamps. The number of lamps shall be the
smallest number giving a test current not less than 1,2 times the rated current of the switch.
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Available short-circuit current shall be at least 1 500 A. The other conditions shall be as

spe

cified in 18.2.

During the test, no sustained arcing nor welding of the contacts shall occur.

Sticking of the contacts which does not prevent further operation of the switch is not regarded
as welding.

Sticking of contacts is permitted if the contacts can be separated with a force applied to the
actuator of a value which does not damage the switch mechanically.

For

the purpose of this test, blows which are intended to separate welded contacts-are

permitted.
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r the test, the specimens shall show no damage which may impair their further use.

MPLE 10 A 250 V switches have to be tested.
argest available rated voltage of 200 W tungsten filament lamps is 240 V.

est voltage is then 240 V and the number of lamps is

240x1,2x10
200

=144 515

Normal operation

Test for switches intended for inductive loads

fches shall withstand, without excessive wear or other harmful effect, the mechan
trical and thermal stresses occurrifig in normal use.

the purpose of this test, pilot lights are disconnected.
npliance is checked by the following test.

switches are tested at rated voltage and rated current in the apparatus and with
hections specified in Clause 18.

5
tolerance for the test voltage and test current is +0 %.
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unless otherwise specified.

The

number of operations is shown in Table 18.

8.2,
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Table 103 — Number of operations for normal operation test

Rated current Number of operations
Up to and including 16 A, for switches having a rated voltage not exceeding 250 V,
40 000
except for pattern numbers 3 and 03
Up to and including 16 A, for switches having a rated voltage exceeding 250 V and
20 000
for pattern numbers 3 and 03
Over 16 A up to and including 50 A 10 000
Over 50 A 5000
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rate of operation is as specified in 18.2.
5 0
on period shall be (25 +0 ) % of the total cycle and the off period (75_5) %.

rotary switches of pattern number 5 intended to be operated.‘iny either direction,
ating member is turned in one direction for half the total number.of operations and in
brse direction for the remainder.

other rotary switches intended to be operated in eithér direction, three quarters of
number of operations are effected in the clockwise*direction and the remainder in
brse direction.

quate to operate the cord-operated switch, but'not exceeding 50 N, on the cord througf
test at 30° + 5° to the vertical and in a plane perpendicular to the mounting surface.

fches are tested using an alternatingscurrent having a cos ¢ of 0,6 + 0,05.

fches of pattern number 2 are)tested with the poles connected in series as show

two circuits of switches-of pattern number 5 are tested as two switches of pattern nun
both circuits are idéntical, only one circuit need be tested.

switches of pattérn number 5 with a single actuating member, each circuit is loaded
times the rated current.

fches.of.pattern numbers 4 and 6 shall be tested for half the number of operations on
and half the number of operations on the other way.

the
the

the
the

d-operated switches shall be tested mounted_a$§ in normal use and with a pull of a value

yout

h in

ber

with

one

Switches of pattern number 6/2 are tested as one switch of pattern number 6 if the two pairs

of p

oles are identical. Otherwise, they are tested as two switches of pattern number 6.

For switches of pattern number 7 one side is tested as pattern number 6. The second set of
specimens used for the test of Clause 18 is submitted to this test on the side already tested.

The

test specimens shall be connected to the test circuit with cables of length (1 £0,1) m.

During the test, the specimens shall function correctly.

After the test, the specimens shall withstand an electric strength test as specified in
Clause 16 and a terminal temperature rise test as specified in Clause 17.
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For the electric strength test, the test voltage of 4 000 V shall be reduced by 1 000 V and the
other test voltages by 500 V. For the terminal temperature rise test, the test current shall be
reduced to the value of the rated current and the only measurement made shall be at the
terminals.

The specimens shall then not show

wear impairing their further use;

discrepancy between the position of the actuating member and that of the moving
contacts, if the position of the actuating member is indicated;

— eterioration of enclosures, insulating linings or barriers to such an extent that the swjitch
cannot be further operated or that it no longer complies with the requirements of
Clause 10;

— peepage of sealing compound;
— Joosening of electrical or mechanical connections;

— relative displacement of the moving contacts of switches of patterncnumbers 2, 3, 08 or
5/2.

NOTE The humidity treatment of 15.3 is not repeated before the electric strength-tést of 19.1.

During the test, the specimens are not lubricated.
The test is followed by the test of 14.3.

Stidking of the contacts which does not prevent further operation of the switch is not reganded
as welding.

Stidking of contacts is permitted if the contacts can be separated with a force applied to|the
actyator of a value which does not damage.the switch mechanically.

Durjng the test, no sustained arcing.nor welding of the contacts shall occur.

For|the purpose of this test, blows which are intended to separate welded contacts are|not
permitted.

Breakage of the replaceable pull cord not involving the part entering the cord-operated switch
shall not be considefted a failure to pass the test.

For|RCS equipped with an incorporated hand-operated device, acting directly on the switching
circuit, 10 %~0f the operations indicated in Table 17 are made by hand or in an equivajlent
manner andfor those for AC operation, the test is followed by that of 14.3.

For| the” remaining 90 % of the operations, the control circuit is supplied as specifiedl in
Clause 18.

During the normal operation test, failures of correct operation are allowed to occur within 1 %,
but, no more than three consecutive failures are allowed.

19.2 Test for switches intended for externally ballasted lamp loads

Switches intended for externally ballasted lamp loads shall withstand, without excessive wear
or other harmful effect, the electrical and thermal stresses occurring when controlling
externally ballasted lamp circuits.

Compliance is checked by the test circuit indicated in Figure 12a with the following test
conditions.
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The prospective short-circuit current of the supply shall be between 3 kA and 4 kA at
cos ¢ = 0,9 + 0,05 (lagging).

F is a copper-wire fuse of 0,17 mm nominal diameter having a length not less than 50 mm.
R, is a resistor limiting the current to about 100 A.

The twin-core cable shall have a suitable length to give a resistance R; equal to 0,25 2 in the
test circuit to the load. It shall have a cross-sectional area of 1,5 mm?2 when switches with
rated current up to and including 13 A are being tested and 2,5 mm? when switches with rated
curent over 13 A up to and including 20 A are being tested.

Loald A shall consist of

— [, a capacitor bank having a capacitance of 70 uF +10 % for 6 A\switches Jjand
140 uF + 10 % for other switches. The capacitors shall be connected” with 2,5 mm?2
conductors having the shortest possible length;

- |, and R,, an inductor and a resistor adjusted to give the power factor of 0,9 #(,05

+50

lagging) and the test current I, 0 % through the specimen.

NOT[E The circuit parameters have been chosen to represent the externally ballasted lamp loads used in most
praclical applications.

For|the test, new specimens are used.

Theg switches are tested at rated voltage and™ at the rated current assigned by |[the
manufacturer for the externally ballasted lamp)'loads in the test apparatus and with|the
conhections specified in 18.2.

5
The tolerance of the test voltage is 45 % and that for the test current is +0 %. The cinfcuit

details and the manner of operation’of the selector switch S are as described in 18.2.
The number of operations iS as follows:

For|switches with a rated externally ballasted lamp current of 6 A up to and including 1B A:
10 Q00 operations with 30 operations per minute.

For|switches with rated current above 13 A up to and including 20 A: 5 000 operations with 15
opefations _per'minute.

For| rotary switches of pattern number 5 intended to be operated in either direction,|the
act nfing member is turned in one direction for half the total number of operations and inlthe

reverse direction for the remainder.

For other rotary switches intended to be operated in either direction, three quarters of the
total number of operations are effected in the clockwise direction, and the remainder in the
reverse direction.

Cord-operated switches shall be tested mounted as in normal use and with a pull of a value
adequate to operate the cord-operated switch, but not exceeding 50 N, on the cord throughout
the test at 30° + 5° to the vertical and in a plane perpendicular to the mounting surface.

Switches of pattern number 2 are tested with the poles connected in series.
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The two circuits of switches of pattern number 5 are tested as two switches of pattern number
1. If the circuits are identical, only one circuit need be tested.

Switches of pattern numbers 4 and 6 shall be tested for half the number of operations on one
way and half of the number of operations on the other way.

Switches of pattern number 6/2 are tested as one switch of pattern number 6, if the two pairs
of poles are identical. Otherwise, they are tested as two switches of pattern number 6.

For switches of pattern number 7, one side is tested as pattern number 6. The test is repeated
on the other side of a new set of specimens if the other side is not identical.

The| test specimens shall be connected to the test circuit with cables of length (1< 0,1) m.
The load shall be as specified in Figure 12a, load A.

The metal support of the switch, if any, on which the switch is mounted, @nd the accesdible
meftlal parts of the switch, if any, shall be earthed through a wire fuse (which shall not hlow
during the test. The fuse element shall consist of a copper wire of 0,1_mm in diameter not |less
tham 50 mm in length.

Durjng this test, the switch shall be operated so that the test apparatus does not interfere with
the lnormal action of the switch mechanism and the free movement of the actuating membdr.

5
There shall be no forced actuation. The "on" period¢shall be 25 (+0) % of the total cycle jand

the |"off" period 75 (_05) %.

During the test, no sustained arcing nor. welding of the contacts shall occur.

Stidking of the contacts which does\not prevent further operation of the switch is not reganded
as welding.

Stidking of contacts is permitted if the contacts can be separated with a force applied to|the
actyator of a value which does not damage the switch mechanically.

For|the purpose of this test, blows which are intended to separate welded contacts are|not
permitted.

Durjng the\test, the specimens shall function correctly.

Aftgr\the test, the specimens shall withstand an electric strength test as specified in
Clause T6 and a terminal temperature rise test as speciiied in Clause 17.

For the electric strength test, the test voltage of 4 000 V shall be reduced by 1 000 V and the
other test voltages by 500 V. For the terminal temperature rise test, the test current shall be
reduced to the value of the rated current and the only measurement made shall be at the
terminals.

After these tests, it shall also be possible to make and break the switch by hand in the test
circuit and the specimen shall not show

— wear impairing further use;

— discrepancy between the position of the actuating member and that of the moving
contacts, if the position of the actuating member is indicated;
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— deterioration of the enclosures, insulating lining or barriers to such an extent that the
switch cannot be further operated or that it no longer complies with the requirements of
Clause 10;

— loosening of electrical or mechanical connections;
— seepage of sealing compound;

— relative displacement of the moving contacts of switches of pattern numbers 2, 3 or 6/2.

Breakage of the replaceable pull cord not involving the part entering the cord-operated switch
shall not be considered a failure to pass the test.

19.3 Test for switches intended for self ballasted lamp loads

Switches intended for self ballasted lamp (SBL) loads shall withstand, without excessive, wear or gther
harmful effect, the electrical and thermal stresses occurring when controlling self “ballasted lpmp
circfiits.

Compliance is checked by connecting the load as given in Figure 12b+via the switch under
tesfito a power supply.

The calculations are based on the following parameters in order-to have the required values
for Inrush current and 12t:

— B prospective short-circuit current (rms) of the supply ©f 3 kA at cos ¢ = 0,9 (lagging);

— B resistance R3 equal to 0,25 Q in the test circuittothe load. This value is obtained with a
ire having a cross-sectional area of 1,5 mm2<when switches with rated current up to land
including 13 A are being tested and 2,5 mm2.when switches with rated current over 13 A
Lp to and including 20 A are being tested.

The load shall be in accordance with Figure*12b. The values for the maximum peak value land
the [maximum I2t of the inrush current aré'given in Table 19.

NOTE 1 R, is the total series resistance(in the lamp circuit including the ESR (equivalent series resistance) alue
of the capacitor.

The| values of R, and C in(load B shall be chosen in order to reach the values (+5 %) for [peax
and| It as given in Table 19 when the switching contact closes at 90° + 5° phase-angle.

The| value of R, shal’be chosen to reach the current in amperes to reach the correspondling
SBIl power as given’in Table 19.
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Table 104 — Values for Ipeak and /2t depending on the type of distribution system

Distribution | Distribution | Distribution | Distribution Distribution Distribution
system [V]: | system [V]: | system [V]: | system [V]: system [V]: system [V]:
220/380 220/380 120/208 120/208 220/380 120/208
230/400 230/400 120/240 120/240 230/400 120/240
240/415 240/415 127/220 127/220 240/415 127/220
Rated power of | Rated power of
2 2 . . . -
Rated current Ipeak It Ipeak It the SBL circuit | the SBL circuit
tay) tAT tAZs] tAT tAZs] v v
|Up to and 108 2,8 162 5,9 100 B0
including 10
Atove 10 up to 142 5,5 162 5,9 150 60
andl including 13
Affove 13 up to 170 9 200 11,5 200 100
and including 16
Above 16 up to
andl including 20 192 13 231 18,5 250 150

Switches with a rated voltage of 250 V shall be considergd-as switches for a distribution

sys

em 230/400 V.

Swifches with a rated voltage of 130 V shall be corfisidered as switches for a distribuftion

sys

em 120/208 V.

Table 105 — Calculated circuit parameters

230V 120 Vv
Rated current (A)
Ry (0] C [nF] R, (4] C [nF]
Up|to and including 10 1,9 125 0,28 280
Ab¢ve 10 up to and including 13 1,25 180 0,28 280
Abgve 13 up to and including 16 0,95 240 0,17 445
Abgve 16 up to and including 20 0,8 310 0,11 640
For|other rated.voltages and currents the values need to be recalculated

The
the |/

pea

values.in Table 20 are given for information only. The circuit shall be adjusted to reach
¢ and /2t values of Table 19.

Compliance is checked by the Tollowing test.

For the test, new specimens are used.

The switches are tested at rated voltage in the apparatus and with the connections specified

in 18.2.

The tolerance of the test voltage is 5 %.

The circuit details and the manner of operation of the selector switch S are as described in

18.2.

The number of operations is shown in Table 18.
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The rate of operation is as specified in 18.2.
5 0
The on period shall be (25 +0 ) % of the total cycle and the off period (75_5) %.

For rotary switches of pattern number 5 intended to be operated in either direction, the
actuating member is turned in one direction for half the total number of operations and in the
reverse direction for the remainder.

the
the

For
tota
reverse direction.

Cord-operated switches shall be tested mounted as in normal use and with a-pull of a value
adejquate to operate the cord-operated switch, but not exceeding 50 N, on the cord throughout
the test at 30° + 5° to the vertical and in a plane perpendicular to the mounting surface.

Swifches of pattern number 2 are tested with the poles connected in_series.

The two circuits of switches of pattern number 5 are testedVas two switches of patfern
number 1. If the circuits are identical, only one circuit need be'te'sted.

Switches of pattern numbers 4 and 6 shall be tested for half the number of operations on lone
way and half the number of operations on the other way.

Switches of pattern number 6/2 are tested as one\switch of pattern number 6, if the two plairs
of poles are identical. Otherwise, they are testéd”as two switches of pattern number 6.

For|switches of pattern number 7, one side’is tested as pattern number 6. The test is repeated
on the other side of a new set of specimens if the other side is not identical.

The| test specimens shall be connected to the test circuit with cables of length (1 £0,1) m.

The metal support of the switch, if any, on which the switch is mounted, and the accesdible
meflal parts of the switch,” if any, shall be earthed through a wire fuse (F) which shall not hlow
during the test. The flse element shall consist of a copper wire of 0,1 mm diameter and|not
lesq than 50 mm in-length. R, is a resistor limiting the current to about 100 A.

Durnjng this test,~the switch shall be operated so that the test apparatus does not interfere with
the [normal action of the switch mechanism and the free movement of the actuating memberr.

There{shall be no forced actuation.

No sustained arcing or welding of the contacts shall occur.

Sticking of the contacts which does not prevent the next operation of the switch is not
regarded as welding.

Sticking of contacts is permitted if the contacts can be separated with a force applied to the
actuator of a value which does not damage the switch mechanically.

For the purpose of this test, it is not permitted to apply blows to open welded contacts.

After the test, the specimens shall withstand an electric strength test as specified in
Clause 16 and a terminal temperature rise test as specified in Clause 17.
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For the electric strength test, the test voltage of 4 000 V shall be reduced by 1 000 V and the
other test voltages by 500 V. For the terminal temperature rise test, the test current shall be
reduced to the value of the rated current and the only measurement made shall be at the
terminals.

After these tests, it shall also be possible to make and break the switch by hand in the test
circuit and the specimen shall not show:

wear impairing further use;

discrepancy between the position of the actuating member and that of the moving
.,Ulltdbtb, If tl‘lﬂ [JUDI.tI.UII Uf t;IU dbl‘udl‘l'lly IIIGIIII:JUI I’D illdibdtcd,

— eterioration of the enclosures, insulating lining or barriers to such an extent-that|the
switch cannot be further operated or that it no longer complies with the requirements of
Clause 10;

— Joosening of electrical or mechanical connections;
— peepage of sealing compound;
— Telative displacement of the moving contacts of switches of pattern numbers 2, 3 or 6/2

Breakage of the replaceable pull cord not involving the part entering-the cord-operated switch
shall not be considered a failure to pass the test.

19.101 RCS energized by impulses

An RCS energized by impulses shall operate as intended at a control voltage between 0,9 @nd
1,1 times the rated value with an impulse duration as.declared by the manufacturer.

Compliance is checked by the following test.

Under no-load conditions, 20 operations are' carried out on each of the three specimens with a
confrol voltage of 0,9 times the rated-value, and 20 operations with a control voltagé of
1,1 times the rated value.

The RCS shall operate as intended.

19.102 RCS permanently-énergized

Permanently energizeéd*RCS shall operate as intended at any value between 85 % and 110 %
of their rated contfol voltage. Where a range is declared, 85 % shall apply to the lower value
and[110 % to thethigher.

The| limits ‘between which permanently energized RCS shall drop out and open fully are 76 %
to 20 % of their rated control voltage. When a rated voltage is declared, the drop out ghall
appear between 75 % and 20 % of this rated voltage. When a voltage range is declared,|the

/tﬁnf\ dran chall annnayr hofivunnn 20 0/ Af thn hinhar vnaliyn Aand 78 0/ Af thn Inwwing vvaliA f
voltage—drop-shatl-appear-between—20-%of the-higher—value—and75-%of-the—towervalud (0

the range).

Limits for closure are applicable after the coils have reached a stable temperature
corresponding to steady-state conditions of 100 % of the rated control voltage in an ambient
temperature of 40 °C.

Limits for drop-out are applicable with the coil circuit at =5 °C. This can be verified by
calculation using values obtained at normal ambient temperature.

Compliance is checked by performing one test at each of the limits on three separate
specimens.

The RCS shall operate as intended.
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20 Mechanical strength

20.1 General

The test of the relevant subclauses 20.5 to 20.9 shall be applied according to the type of
construction as specified in 13.3.

Accessories, surface mounting boxes, screwed glands and shrouds shall have adequate
mechanical strength so as to withstand the stresses imposed during installation and use.

Compliance is checked by the following tests:

— BILEYPES OF SWItCRES .. cevceeeee ettt aeaaane et 20.2
— for switches with a base intended to be mounted directly on a surface. .........a.V 5. ... 20.3
= FOr BOXES ..o T 20.2
— for screwed glands of switches that have an IP code higher than IP20...,\................... 20.4
— for operating members of cord-operated SWitChes..............c..coeueeee N iiiiiiiii, 20.10

Combinations of switches or of switches and socket-outlets are tested in the following way

— [n the case of one common cover, as a single product;

— |n the case of separate covers, as separate products.
20.2 Pendulum hammer test

Thel specimens are checked by applying blows by means of the pendulum hammer [test
applaratus as described in IEC 60068-2-75 (test.Eha), with an equivalent mass of 250 g.

Theg specimens are mounted on a sheet of plywood, 8 mm nominal thickness jand
approximately 175 mm square, secured.at its top and bottom edges to a rigid bracket whidgh is
parg of the mounting support.

The mounting support shall have a mass of (10 + 1) kg and shall be mounted on a rigid frame
by means of pivots. The frame\is fixed to a solid wall.

The design of the mounting is such that
— [he specimen cah“be so placed that the point of impact lies in the vertical plane through
the axis of the pivot;

— the specifmen can be removed horizontally and turned about an axis perpendicular to|the
surface.of'the plywood;

— [fhe plywood can be turned 60°, in both directions, about a vertical axis.

Theswitchresard-boxes are mourted oI the plywood as i rmormal use.

Inlet openings which are not provided with knock-outs, are left open; if they are provided with
knock-outs, one of them is opened.

For flush-type switches the specimen is mounted in a recess provided in a block of hornbeam
or similar material, which is fixed to a sheet of plywood, and not in its relevant mounting box.
If wood is used for the block, the direction of the wood fibres shall be perpendicular to the
direction of the impact.

Flush-type screw fixing switches shall be fixed by means of the screws to lugs recessed in the
hornbeam block. Flush-type claw fixing switches shall be fixed to the block by means of the
claws.
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Before applying the blows, fixing screws of main parts and covers are tightened with a torque
equal to two-thirds of the relevant value specified in column 3 or 5 as applicable, of Table 5.

The specimens are mounted so that the point of impact lies in a vertical plane through the
axis of the pivot.

The

striking element is allowed to fall from a height which is specified in Table 21.

Table 106 — Height of fall for impact test

Height of fall Parts of enclosures to be subjected to the impact?
mm Switches having an IP code IPX0 Switches having an IP code
higher than IPX0
80 A and B -
120 C A and B
160 D c
200 - D

Parts of enclosures are defined as follows:

parts on the front surface, including the parts which are recessed;

mounting as in normal use, with the exception of the above parts A;

parts which project more than 15 mm and not more than 25 mm from'the mounting surface (distance from

wall) after mounting as in normal use, with the exception of the above“parts A;

normal use, with the exception of the above parts A.

parts which do not project more than 15 mm from the mounting surfage~(distance from the wall) dfter

parts which project more than 25 mm from the mounting surfate (distance from the wall) after mounting ap i

the

The
mol

Par
imp
imp
the

The
pen
poif
inte
perj

The
The

impact energy determined by the part of the specimen which projects most from
nting surface is applied on all parts of the specimen, with the exception of its parts A.

ks of accessories exclusively intefided for mounting in panel-boards are submitted
acts which are obtained by allowing the striking element to fall from the height of 100
acts shall only be applied on“parts which are accessible after mounting the accessor
panel board.

height of fall is the vertical distance between the position of the checking point when

dulum is releasedSand the position of that point at the moment of impact. The chec
t is marked on-‘the surface of the striking element where the line through the poin
Fsection of the—axes of the steel tube of the pendulum and the striking element
bendiculartosthe plane through both axes, meets the surface.

specimens are subjected to nine blows, which are evenly distributed over the specimé
blows are not applied to knock-out areas. The following blows are applied:

the

| to
mm;
y in

the
ing
t of
and

ens.

or parts A, five blows:

« one blow in the centre, after the specimen has been moved horizontally;

« one each on the unfavourable points between the centre and the edges; and then

perpendicular to the plywood;

— for parts B (as far as applicable), C and D, four blows:

after the plywood sheet has been turned 60° in each of the opposite directions;

one each on similar points after the specimen has been turned 90° about its axis

two blows on each of the two sides of the specimen on which blows can be applied

two blows on each of the other two sides of the specimen on which blows can be

applied after the specimen has been turned 90° about its axis perpendicular to the
plywood sheet and the plywood sheet has been turned 60° in each of the opposite
directions.
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If inlet openings are provided, the specimen is so mounted that the two lines of blows are as
nearly as possible equidistant from these openings.

Cover plates and other covers of multiple switches are treated as cover plates or covers of
single switches.

For switches that have an IP code higher than IPXO0 the test is carried out with any lids closed
and the appropriate number of blows is then applied to those parts which are exposed when
the lids are open.

Aftgr the test, the specimen shall show no damage within the meaning of this document. In
particular live parts shall not become accessible.

Aftgr the test on a lens (window for pilot lights), the lens may be cracked and/or disfodged,|but
it shall not be possible to touch live parts with

— [fhe test probe B of IEC 61032 under the conditions stated in 10.1;

— [fhe test probe 11 of IEC 61032 under the conditions stated in (10.1, but with a f¢rce
Df 10 N.

In case of doubt, it is verified that it is possible to remove and _to(replace external parts, such
as poxes, enclosures, covers and cover plates, without these_parts or their insulating liping
being broken.

If, however, a cover plate, backed by an inner cover,Xis broken, the test is repeated on|the
inner cover, which shall remain unbroken.

Damage to the finish, small dents which do*not reduce creepage distances or cleararices
belaw the value specified in 23.1 and small-¢hips which do not adversely affect the protection
agajnst electric shock are neglected.

Crafks not visible with normal or cortected vision without magnification and surface cracks in
fibre-reinforced mouldings and thellike are ignored.

Crarks or holes in the outer surface of any part of the switch are ignored if the switch
complies with this document'even if this part is omitted. If a decorative cover is backed by an
inngr cover, fracture of the decorative cover is neglected if the inner cover withstands the test
after removal of the decorative cover.

20.3 Test on-the main parts of surface-type switches

Thel main_parts of surface-type switches are first fixed to a cylinder of rigid steel sheet, which
has|a radius equal to 4,5 times the distance between fixing holes but in any case no less than

2000 mm, The axes of the holes are in a plane perpendicular to the axis of the cylinder jand

ar. '\,,I\’ taothao radi +h i, thna noantra Af +h dictancn hnfwnnpn thn hnalnc
p etothe+aatdS—+HH uuu” He—eertte—oHtRe—eHStanrec e etWeeRtReHO1eS-

The fixing screws of the main part are gradually tightened, the maximum torque applied being
0,5 Nm for screws with a thread diameter up to and including 3 mm and 1,2 Nm for screws
with a larger thread diameter.

The main parts are then fixed in a similar manner to a flat steel sheet.

During and after the tests the main parts of the switch shall show no damage likely to impair
their future use.
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20.4 Screwed glands

Screwed glands are fitted with a cylindrical metal rod having a diameter, in millimetres, equal
to the nearest whole number below the internal diameter, in millimetres, of the packing.

The glands are then tightened by means of a suitable spanner, the torque shown in Table 22
being applied to the spanner for 1 min.

Table 107 — Torque for the verification of the mechanical strength of glands

Forque
Diameter of test rod Nm
o Metal glands motﬁ!iir:idrsn:tferial
Up o and including 14 6,25 35
Abdve 14 and up to and including 20 7,5 5,0
Abgve 20 10,0 7,5

Aftgr the test, the glands and the enclosures of the specimens shall show no damage within
the |meaning of this document.

20.%5 Covers, cover plates or actuating members — accessibility to live parts
20.5.1 General

When testing the force necessary for covers, cover plates or actuating members to comg off
or not come off, the switches are mounted as,for normal use. Flush-type switches are fixed in
appyopriate mounting boxes, which are installed as for normal use so that the rims of|the
boxgs are flush with the walls, and the covers, cover plates or actuating members are fittegd. If
they are provided with locking meansWhich can be operated without the aid of a tool, thHese
means are unlocked.

Compliance is then checked by the tests of 20.5.2 and 20.5.3.

20.5.2 \Verification of the non-removal of covers, cover plates or actuating members

Forges are gradually_applied in directions perpendicular to the mounting surfaces, in sugh a
wa)| that the resulting force acting on the centre of the covers, cover plates, actualting
members or parts of them is

— KO N,_for’covers, cover plates, actuating members or parts of them complying with|the
fests of 20.8 and 20.9; or

— BON, for other covers, cover plates, actuating members or parts of them.

The force is applied for 1 min. The covers, cover plates, or actuating members shall not come
off.

The test is then repeated on new specimens, the cover or cover plate being fitted on the wall
after a sheet of hard material, 1 mm + 0,1 mm thick, has been fitted around the supporting
frame, as shown in Figure 13.

NOTE The sheet of hard material is used to simulate wallpaper and can consist of a number of pieces.

After the test the specimens shall show no damage within the meaning of this document.
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20.5.3 Verification of the removal of covers, cover plates or actuating members

A force not exceeding 120 N is gradually applied, in directions perpendicular to the
mounting/supporting surfaces, to covers, cover plates, actuating members or parts of them by
means of a hook placed in turn in each of the grooves, holes, spaces or the like provided for
removing them.

The covers, cover plates or actuating members shall come off.

The test is made 10 times on each separable part the fixing of which is not dependent on

i ttha annlinatingy ~oainfo bhaima Ao Ih, dicteibiifand oo for oo pmeanfinabhlal) Thao ranm /
SCrews e aprTCcatOTT POTTtS UUII'H cqaarry eHStAotHea—as—rar—as rnuuuuuulu/ Ae—FefhRpva

forcge is applied each time to the different grooves, holes or the like provided for removing|the
sepjrable part.

The test is then repeated on new specimens, the cover, cover plate, or actuating menyber
being fitted on the wall after a sheet of hard material, (1 +0,1) mm thick! has been fifted
around the supporting frame, as shown in Figure 13.

Aftgr the test, the specimens shall show no damage within the meaning-of this document.

20.6 Covers, cover plates or actuating members — accessibility to non-earthed meta
parts separated from live parts

The test is made as described in 20.5, but applying, for 20.6.2, the following forces:

— [10 N, for covers or cover plates or actuating ‘members complying with the test§ of
0.8 and 20.9;

— PO N, for other covers or cover plates or actuating members.

20.7 Covers, cover plates or actuating.members — accessibility to insulating parts,
earthed metal parts, the live parts of SELV <25 V AC and 60 V DC or metal parfs
separated from live parts

The test is made as described %ih’20.5, but applying, for 20.5.2, the force of 10 N fof all
covers, cover plates, or actuating members.

20.8 Covers, cover plates or actuating members — application of gauges

The| gauge shown i Figure 14 is pushed toward each side of each cover, cover plat¢ or
actyating member. which is fixed without screws on a mounting or supporting surface| as
shown in Figure\\15. With face B resting on the mounting/supporting surface, and face A
perpendiculaffoit, the gauge is applied at right angles to each side under test.

In the casge of a cover or cover plate fixed without screws to another cover or cover plate qr to
a modlnting box, having the same outline dimensions, face B of the gauge shall be placef at
the odIlIc IIUVUII as tl‘lc jullbtl.ull, tlllb' Uul‘llllllb' dt t/lb' cover Ur vLuver plldtc -)l'lcllll' lIUt U}(bGGUI the
outline of the supporting surface.

The distances between face C of the gauge and the outline of the side under test, measured
parallel to face B, shall not decrease (with the exception of grooves, holes, reverse tapers or
the like, placed less than 7 mm from a plane including face B and complying with the test of
20.9) when measurements are repeated starting from point x in the direction of the arrow y
(see Figure 16).

20.9 Grooves, holes and reverse tapers

A gauge according to Figure 17, applied with a force of 1 N, shall not enter more than 1,0 mm
from the upper part of any groove, hole or reverse taper or the like when the gauge is applied
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parallel to the mounting/supporting surface and at right angles to the part under test, as
shown in Figure 18.

NOTE The verification whether the gauge according to Figure 17 has entered more than 1,0 mm is made with
reference to a surface perpendicular to face B and including the upper part of the outline of the grooves, holes,
reverse tapers or the like.

20.10 Additional test for cord-operated switch

The operating member of a cord-operated switch shall have adequate strength.

Comipliance is checked om a New Specimen by the following test.
The switch is mounted on a support as in normal use.

A pull of 100 N is applied for 1 min on the operating member as in normal use,)after whi¢h a
pulllof 50 N is applied for 1 min in the most unfavourable direction within~a.'Conical surface
with the centre being the operating cord and the angle not exceeding 80°to the vertical.

Aftgr the test the switch shall show no damage within the meaning-of this document. |[The
opeyrating member shall not have broken and the cord-operated switch shall still operate.

21 [Resistance to heat

21.1 General

Swifches and boxes shall be sufficiently resistant\{o*heat.

Paris intended for decorative purposes only,‘such as certain lids, shall be removed if possjible
and|these parts are not subjected to the test.

Compliance is checked

a) [for surface mounting boxes, separable covers, separable cover plates and separable
frames by the test of 21.4;

b) [for switches, with the. exception of the parts, if any, covered by a), by the tests of 2[1.2,
21.3 and, with the.exception of the switches made from natural or synthetic rubber ¢r a
mixture of both, byythe test of 21.4.

The requirements\of this Subclause 21.1 are applicable to both switching and control circuits.

21.2 Basic-heating test

The| specimens are kept for 1 h in a heating cabinet at a temperature of (+100 £ 2) °C.

During the test, they shall not undergo any change impairing their further use and sealing
compound, if any, shall not flow to such an extent that live parts are exposed.

After the test and after the specimens have been allowed to cool down to approximately room
temperature, there shall be no access to live parts which are normally not accessible when
the specimens are mounted as in normal use, even if the test probe B of IEC 61032 is applied
with a force not exceeding 5 N.

After the test, markings shall still be legible.

Discoloration, blisters or slight displacement of the sealing compound is disregarded provided
that safety is not impaired within the meaning of this document.
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21.3 Ball-pressure test on parts of insulating material necessary to retain current-
carrying parts and parts of the earthing circuit in position

Parts of insulating material necessary to retain current-carrying parts and parts of the earthing
circuit in position are subjected to a ball-pressure test by means of the apparatus shown in
Figure 19, except for the insulating parts necessary to retain the earthing terminals in a box,
which shall be tested as specified in 21.4.

When it is not possible to carry out the test on the specimens, the test shall be carried out on
a piece at least 2 mm thick which is cut out of a new set of aged specimens. If this is not
possible, up to and including four layers, each cut out of the same specimen, should be used,
in which case the total thickness of the layers shall be not less than 2,5 mm.

Thel surface of the part to be tested is placed in the horizontal position and a steel ball of
5 mm diameter is pressed against the surface with a force of 20 N.

The test load and the supporting means shall be placed within the heating cabinet for a
sufficient time to ensure that they have attained the stabilized testing teémperature before|the
tesficommences.

The| test is made in a heating cabinet at a temperature of (+125 £2) °C.

Aftgr 1 h, the ball is removed from the specimen, which, is then cooled down within 10 5 to
appjoximately room temperature by immersion in cold water.

The diameter of the impression caused by the ball 43 measured and shall not exceed 2 mm

21.4 Ball-pressure test on parts of insulating material not necessary to retain current-
carrying parts and parts of the earthing circuit in position

Parts of insulating material not necessary to retain current-carrying parts and parts of|the
earthing circuit in position, even though they are in contact with them, are subjected to a|ball
pressure test in accordance with 24,3, but the test is made at a temperature of (+70 +2) °C or
(+40 + 2) °C plus the highest temperature rise determined for the relevant part during the test
of Qlause 17, whichever is the\higher.

22 |Screws, current-carrying parts and connections

22.1 General

Corlnectionsy\electrical or mechanical, shall withstand the mechanical stresses occurring in
normal use:

Meghanical connections to be used during installation of accessories may be made using
thread-forming screws or thread-cutting screws only when the screws are supplied together
with the piece in which they are intended to be inserted. In addition, thread-cutting screws
intended to be used during installation shall be captive with the relevant part of the accessory.

Screws or nuts which transmit contact pressure shall be of metal and shall be in engagement
with a metal thread.

Compliance is checked by inspection and, for screws and nuts which are operated when
connecting the external conductors and mounting the switch during the installation, by the
following test.

NOTE 1 The requirements for the verification of terminals are given in Clause 12.

The screws or nuts are tightened and loosened
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— 10 times for screws in engagement with a thread of insulating material;

— 5 times in all other cases.

The screws or nuts in engagement with a thread of insulating material are completely

rem

oved and reinserted each time.

The test is made by means of a suitable test screwdriver or a suitable tool, applying the

rele

The

vant torque as specified in 12.2.5.

conductor is moved each time the screw or nut is loosened.
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ing the test, no damage impairing the further use of the screwed connections shall-oc
h as breakage of screws or damage to the head slots (rendering the use of an_approp
wdriver impossible), threads, washers or stirrups.

E 2 Screws or nuts which are operated when assembling the switch include screws for+fixing covers or g
s, etc., but not connecting means for screwed conduits and screws for fixing the main-part of a switch.

shape of the blade of the test screwdriver shall suit the head of the‘screw to be tested

screws and nuts shall be tightened in one smooth and contindous motion.

E 3 Screwed connections are considered as partially checked by the tésts of Clauses 19 and 20.
P Correct insertion of screws

screws in engagement with a thread of inswlating material which are operated w
nting the switch during installation, their cerrect introduction into the screw hole or
| be ensured.

npliance is checked by inspection.

pvented, for example, by guiding thésscrew by the parts to be fixed, by a recess in the female thread or b
bf a screw with the leading thread\iemoved.

B Contact pressure of electrical connections

ctrical connectionssshall be so designed that contact pressure is not transmitted thro|
lating material other than ceramic, pure mica or other material with characteristics no
bble, unless there is sufficient resiliency in the metallic parts to compensate for
sible shrinkage or yielding of the insulating material.

npliance-is checked by inspection and by manual test.

cur,
jate
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E The requirement with regard to correct introduction is met if introduction of the screw in a slanting manner

the

ugh
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NOT

E \.The suitability of the material is considered in respect of the stability of the dimensions.

22.4 Screws and rivets used both as electrical and mechanical connections

Screws and rivets which serve as electrical as well as mechanical connections shall be locked

aga

inst loosening and/or turning.

Compliance is checked by inspection.

NOT

NOT

E 1 Spring washers can provide satisfactory locking.

E 2 For rivets, a non-circular shank or an appropriate notch can be sufficient.

NOTE 3 Sealing compound which softens on heating provides satisfactory locking only for screw connections not
subjected to torsion in normal use.


https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

-84 — IEC 60669-2-2:2024 EXV © IEC 2024

22.5 Material of current-carrying parts

Current-carrying parts, including those of terminals (also earthing terminals), shall be of a
metal having, under the conditions occurring in the accessory, mechanical strength, electrical
conductivity and resistance to corrosion adequate for their intended use.

The requirement of 22.5 does not apply to screws, nuts, washers, clamping plates and similar
parts of terminals.

Compliance is checked by inspection and, if necessary, by chemical analysis.

Exa/‘;nples of suitable metals, when used within the permissible temperature range and-under
normal conditions of chemical pollution, are
— fopper;

— pn alloy containing at least 58 % copper for parts made from cold-rolled-sheet or at I¢ast
b0 % copper for other parts;

— Pptainless steel containing at least 13 % chromium and not more than\0,09 % carbon;

— pteel provided with an electroplated coating of zinc according'to” ISO 2081, the coaft
having a thickness of at least

ng

» 5 um, service condition ISO No. 1, for switches that have’an IP code IPXO0;
12 um, service condition ISO No. 2, for switches that have an IP code IPX4;
b 25 um, service condition ISO No. 3, for switches\that have an IP code IPX5 or IPX6.

— pteel provided with an electroplated coating) of nickel and chromium according to
SO 1456, the coating having a thickness of at\least

» 20 um, service condition ISO No. 2, for, switches that have an IP code IPXO0;
» 30 um, service condition ISO No. 3}\for switches that have an IP code IPX4;
40 um, service condition ISO N¢% 4, for switches that have an IP code IPX5 or IPX6.

— pteel provided with an electroplated coating of tin according to ISO 2093, the coalting
having a thickness of at least

» 12 um, service condition 1SO No. 2, for switches that have an IP code IPXO0;
b 20 um, service condition ISO No. 3, for switches that have an IP code IPX4;

» 30 um, servige condition ISO No. 4, for switches that have an IP code IPX5 or IPX8§.

Current-carryingtparts which may be subjected to mechanical wear shall not be made of steel
proyided withan-electroplated coating.

Under moist conditions metals showing a great difference of electrochemical potential with
res;fect to each other shall not be used in contact with each other.

Compliance is checked by a test which is under consideration.

22.6 Contacts subjected to sliding actions

Contacts which are subjected to a sliding action in normal use shall be of a metal resistant to
corrosion.

Compliance with the requirements of 22.5 and 22.6 is checked by inspection and, in case of
doubt, by chemical analysis.
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22.7 Thread-forming and thread-cutting screws

Thread-forming screws and thread-cutting screws shall not be used for the connection of
current-carrying parts. Thread-forming screws and thread-cutting screws may be used to
provide earthing continuity, provided that it is not necessary to disturb the connection in
normal use and at least two screws are used for each connection.

Compliance is checked by inspection.

23 Creepage distances, clearances and distances through sealing compound

23.1 General

Cre

ppage distances, clearances and distances through sealing compound shall \be not

tham the values shown in Table 23.

Subclause 23.1 does not apply to pilot light units. Requirements for pilotight units are g

in 1

3.16.

ess

ven
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Table 108 — Creepage distances, clearances and distances
through insulating sealing compound

mm
Description normal | mini- | micro
gap gap -gap
Creepage distances
1 Between internal live parts which are separated when the contacts are open. 3 32 32
2 | Between live parts of different polarity including all terminals for external 4¢. € 4¢. € 4¢. €
wiring.
3 Between live parts and
— accessible surfaces of parts of insulating material; 3 3 3
— earthed metal parts, including the earthing circuit; 3 3 3
— metal frames supporting the base of flush-type switches; 3 3 3
— screws or devices for fixing main parts, covers or cover-plates; 3 3 3
— metal parts of the mechanism, if required to be insulated from live parts 3 3 3
(see 10.4).
4 Between metal parts of the mechanism, if required to be insulated from
accessible metal parts (see 10.5), and
— screws or devices for fixing main parts, covers or cover-plates; 3 3 3
— metal frames supporting the base of flush-type switches; 3 3 3
— accessible metal parts. 3 3 3
g Between live parts and accessible unearthed metal parts] with the exception of 69 6¢ 6
screws and the like.
Clearances
q Between internal live parts which are separatéd”when the contacts are open. 3 1,2° [ <1|2P
¥ Between live parts of different polarity inéluding all terminals for external 3¢ 3¢ 3f
wiring.
g Between live parts and
— accessible surfaces of insulating material; 3 3 3
— earthed metal partsyinctuding the earthing circuit, not mentioned under 3 3 3
items 9 and 11;
— metal frames supporting the base of flush-type switches; 3 3 3
— screws orgdevices for fixing main parts, covers, or cover-plates; 3 3 3
— metalparts of the mechanism, if required to be insulated from live parts 3 3 3
(see 1.0:4).
9 Between live parts and
-, Jexclusively earthed metal boxes (see NOTE) with the switch mounted in 3 3 3
the most unfavourable position;
— unearthed metal boxes, without insulating lining, with the switch 4,5 4.5 4.5
mounted in the most unfavourable position.
10 | Between metal parts of the mechanism, if required to be insulated from
accessible metal parts (see 10.5), and
— screws or devices for fixing main parts, covers or cover-plates; 3 3 3
— metal frames supporting the base of flush-type switches; 3 3 3
— accessible metal parts when the base is fixed directly on the wall. 3 3 3
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mm

Description normal | mini- | micro

gap gap -gap
11 | Between live parts and the surface on which the base of a surface-type 6 6 6
switch is mounted when the base is fixed directly on the wall.
12 | Between live parts and the bottom of the space, if any, for external 3 3 3
conductors, for surface-type switches.
13 | Between live parts and accessible unearthed metal parts with the exception 69 69 69
of screws and the like.

Distances through insulating sealing compound

14 | Between live parts covered with at least 2 mm of sealing compound and the 4¢ 4¢ 4
surface on which the base of a surface-type switch is mounted.

1% | Between live parts covered with at least 2 mm of sealing compound and the 2,5 2,5 2,p
bottom of the space, if any, for external conductors, for surface-type
switches.

Crepepage distances

101 | For creepage distances across which nominal voltages up to 50 V AC or
50 V DC occur 9, and which voltages are generated in a circuit by supply
from a safety isolating transformer according to IEC 61558-2-6 or by a
supply separated from the mains supply in an equally effective manner;

— on printed wiring material — pollution degree 1 0,025 0,025 | 0,0p5
— on printed wiring material — pollution degree 2 0,04 0,04 0,04
— on other insulating material — across insulating material Grotp*| 0,6 0,6 0,6
— on other insulating material — across insulating materiakGroup Il 0,85 0,85 0,85
— on other insulating material — across insulating material Group Il 1,2 1,2 1p

102 | For clearance distances across which nominal véltages up to 50 V AC or
50 V DC occur f, and which voltages are generated in a circuit by supply
from a safety isolating transformer according(to IEC 61558-2-6 or by a
supply electrically separated from the mains*supply in an equally effective
manner:

0,1 0,1 o,

0,2 0,2 op

— pollution degree 1

— pollution degree 2

NQTE Exclusively earthed metal-boxes are those suitable only for use in installations where earthing of mqtal
bokes is required.

NQTE 101 The values fortthe:clearances are based on IEC 60664-1:2020, Table F.2, using as input:

— | the rated impulse yoltage of 800 V derived from IEC 60664-1:2020, Table F.1, for a line-to-neutral voltdge
of 50 V AC or 50"V,DC and overvoltage category Ill and Case A (inhomogeneous field);

— | pollution degrees 1 and 2.

The values for{creepage distances are based on IEC 60664-1:2020, Table F.5 with the input of voltdge
ratjonalized \for IEC 60664-1:2020, Table F.5 of 50 V RMS from IEC 60664-1:2020, Table F.4, for a supply
sys$tem having a nominal voltage of 50 V.

NQTE A02 For the definition of nominal voltage, see IEV 601-01-21.

2 "For switches with rated voltage up to and including 250 V the creepage distances may be reduced to

1,2 mm if the insulating material has at least a comparative tracking index (CTI) value of 600 according to
IEC 60112 or to 1,8 mm if the insulating material has at least a CTI value of 400 according to IEC 60112.

b The clearances between internal live parts shall be greater than the switch contact gap.
The 4 mm value is reduced to 3 mm for switches having a rated voltage up to and including 250 V.
The 6 mm value is reduced to 4,5 mm for accessories having a rated voltage up to and including 250 V.

Clearances and creepage distances between live parts of different polarity are reduced to 1 mm between
the lead wires in the pinch of a neon lamp or an LED with external resistor.
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024

mm

Description

normal mini- | micro
gap gap -gap

For the purposes of this document, the following applies (taken from IEC 60664-1):

Micro-environment: the immediate environment of the insulation which particularly influences the

dimensioning of creepage distances. Ambient conditions which immediately influence the dimensioning
the clearance and creepage distances (IEC 60664-1:2020, 3.1.23).

Pollution degree: a numeral characterizing the expected pollution of the micro-environment (IEC 60664-

1:2020, 3.1.25).

Pollution degree 1: No pollution or only dry, non-conductive pollution occurs. The pollution has no influence.

On-printed-wirina-boards—of Df‘Q His. at\t\nnfohln to-—use r\r\“llhnn deares. 1 Hthe nr:nh:u\! MW a-Boak
I I

of

is

protected against any occurrence of condensatlon and deposmon of conductlve hydroscoplc or solu
dust. This can usually be achieved only if the printed wiring board and/or circuits are coated and the.coat
complies with the specifications of IEC 60664-3 and an additional encapsulation, or by sealing of{the wh
printed wiring board assembly with a protective coating.

Pollution degree 2: Only non-conductive pollution occurs except that occasionally a temporary,conducti
caused by condensation is to be expected. This condensation may occur during perigdsJof on-off Ig
cycles of the equipment (see IEC 60664-1:2020, 4.5.2).

On printed wiring boards of RCS, it is acceptable to use pollution degree 2, if thespfinted wiring bo
and/or circuit is coated and the coating complies with the specifications of IEC 60664-3.

This document classifies insulating materials according to their PTI values into feur'groups:

Material Group | 600 < PTI

Material Group I 400 < PTI < 600

Material Group llla 175 < PTI < 400

Material Group lllb 100 < PTI < 175

Material Group lll includes Material Group llla and Material Groupyltib.

A material shall be included in one of the four groups above/on the basis that its PTI, established by
method of IEC 60112 using solution A is equal to or greater than the lower value specified for the group.

Values of creepage distances for printed wiring boards are given for pollution degrees 1 and 2. For ot
insulating materials, only the values for creepage distances for pollution degree 2 are allowed.
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npliance is checked by measuremefnt.

measurements are made~~on the switch fitted with conductors of the lar(
s-sectional area specifieddnClause 12, and also without conductors.

ances through slots _or openings in external parts of insulating material are measure
al foil in contact with the accessible surface; the foil is pushed into corners and the lik{
ns of the test probe B of IEC 61032, but is not pressed into openings.

conductar.shall be inserted into the terminal and so connected that the core insula
hes thé Ymetal part of the clamping unit or, if the core insulation is prevented
struction from touching the metal part, the outside of the obstruction.

yest

o to
:by
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is introduced for a distance of 1 mm into the switch, in accordance with 13.12.

ble

If the metal frame supporting the main part of flush-type switches is movable, this frame is
placed in the most unfavourable position.

Any metal part in contact with a metal part of the mechanism is considered to be a metal part
of the mechanism.

In double-break switches, the creepage distance mentioned under item 1 in Table 23 or the
clearance mentioned under item 6 in Table 23 is the sum of the creepage distance or
clearance between one fixed contact and the moving part, and that between the moving part

and

the other fixed contact.
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The contribution to the creepage distance of any groove less than 1 mm wide is limited to its
width.

Any air-gap less than 1 mm is ignored in computing the total clearance.

NOTE The surface on which the base of a switch for surface mounting is mounted includes any surface in contact
with the base when the switch is installed. If the base is provided with a metal plate at the back, this plate is not
regarded as the mounting surface.

23.2 Insulating compound

InsyTating compound shall not protrude above the edge of the cavity in which 1t 15 containegl.
Compliance is checked by inspection.

23.101 Control circuits suitable for connections to a SELV

For[RCS having a control circuit suitable for connection to a SELV supply, the switching
circuit being supplied with a voltage greater than the SELV, creepage distances fand
clegrances between control and switching circuits shall be not less than-6 mm.

23.102 Use of enamel wires

If the wire enamel is at least grade 1 according to IEC*60317 (all parts), the cleararces
between the wire of the control coil, live parts of different-polarity and the exposed condugtive
parfs may be reduced to a value equal to two-thirds ofithe clearances required in the absence
of ghamel.

24 |Resistance of insulating material to_ abnormal heat, to fire and to tracking

24.1 Resistance to abnormal heat and\to fire

The requirements of this subclause: are applicable to both switching circuits and control
circpits.

Parts of insulating material'which might be exposed to thermal stresses due to electric effects,
and| the deterioration of which might impair the safety of the accessory, shall not be unduly
affelcted by abnormal heat and by fire.

Compliance is cheeked by performing the glow-wire test according to IEC 60695-2-10 [and
IEC| 60695-2-1~under the following conditions:

a) [for parts-made of insulating material necessary to retain current-carrying parts and pjarts
of theyearthing circuit in position, by the test made at a temperature of 850 °C, with|the
lexception of parts of insulating material needed to retain the earth terminal in position |in a

o Joiafo I L 4 foal 4 4 4 £ LN O
DUA, WIITCeTrr oSriall v 1ColCU at a (TINTPTTraturc vr vJyu U,

b) for parts of insulating material not necessary to retain current-carrying parts and parts of
the earthing circuit in position, even though they are in contact with them, by the test
made at a temperature of 650 °C.

A current-carrying part or a part of the earthing circuit retained by mechanical means is

considered to be retained in position. The use of grease or the like is not considered to be
mechanical means.

External conductors cannot be considered as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating material is necessary to retain current-
carrying parts and parts of the earthing circuit in position, the device is examined without
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024

conductors while held in positions most likely to cause displacement of the current-carrying
parts or parts of the earthing circuit with the insulating material in question removed.

If the tests specified have to be made at more than one place on the same switch, care should
be taken to ensure that any deterioration caused by previous tests does not affect the result
of the test to be made.

Small parts, where each surface lies completely within a circle of 15 mm in diameter, or where
any part of the surface lies outside a 15 mm diameter circle and it is not possible to fit a circle
of 8 mm in diameter on any of the surfaces, are not subjected to the test of 24.1

(see

NOT
largd

The

NOT|
does
the
partg

Ifp

NOT]
test.

The
spe

The
test

The

The
inte
app
inte

Dur

app
spe

The
dur

T= o0 ¢ L e ] A
rrigurc U Tor aiaygrdiiiimiatic TSOrescritativri)].

E 1 When checking a surface, projections on the surfaces and holes which are not greater than 2,mm o
st dimension are disregarded.

tests are not made on parts of ceramic material.

E 2 The glow-wire test is applied to ensure that an electrically heated test wire under’defined test condi

not cause ignition of insulating parts or to ensure that a part of insulating material-which might be ignitg
eated test wire under defined conditions has a limited time to burn without spréading fire by flame or bu
or droplets from the tested part falling down onto the pinewood board coveredwith tissue paper.

bssible, the specimen should be a complete switch.

E 3 |If the test cannot be made on a complete switch, a suitable part*can be cut from it for the purpose 0

test is made on one specimen. In case of doubi)the test shall be repeated on two fur|
cimens.

specimen shall be stored for 24 h at standard ambient atmospheric conditions before
in accordance with IEC 60212.

test is made applying the glow-wire once.

specimen shall be positioned during the test in the most unfavourable position o
hded use (with the surface tested in a vertical position). The tip of the glow-wire sha
ied to the specified surface of the specimen taking into account the conditions of
hded use under which a heated or glowing element may come into contact with the swi

fng the application time of the glow-wire and during a period of 30 s from the end of]
ication time,\‘the specimen and the surrounding parts, including the layer under
cimen, shall-be observed.

time when the ignition of the specimen occurs and/or the time when the flames exting

the

ions
d by
ning

f the

ther

the

[ its
be
the
fch.

the
the

ish

ng<or after the application time shall be measured and recorded.

The switch is regarded as having passed the glow-wire test if one of the following conditions
is met:

there is no visible flame and sustained glowing;

There shall be no ignition of the wrapping tissue or scorching of the board.

24.2 Resistance to tracking

flames and glowing at the switch extinguish within 30 s after the removal of the glow-wire.

The requirements of this subclause are applicable to both switching circuits and control
circuits.
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For switches that have an IP code higher than IPX0, parts of insulating material retaining live
parts in position shall be of material resistant to tracking.

Compliance is checked according to IEC 60112.
Ceramic parts are not tested.

A flat surface of the part to be tested at least 15 mm x 15 mm is placed in the horizontal
position on the apparatus.

The material under test shall pass a proof tracking index of 175 V using the solution A with an
inteyval between drops of (30 + 5) s.

No |flashover or breakdown between electrodes shall occur before a total of 50 ,drops Have
fallgn.

25 |Resistance to rusting

Ferfous parts, including covers and boxes, shall be adequately protected against rusting.
Compliance is checked by the following test:

All grease is removed from the parts to be tested, using a suitable degreasing agent.

The| parts are then immersed for 10 min in a 10 %.solution of ammonium chloride in water gt a
temperature of (+20 +5) °C.

Without drying, but after shaking off any~drops, the parts are placed for 10 min in a [box
confaining air saturated with moisture at-a temperature of (+20 + 5) °C.

Aftgr the parts have been dried”for 10 min in a heating cabinet at a temperaturg of
(+100 £ 5) °C, their surfaces shall-show no signs of rust.

NOTE 1 Traces of rust on sharp eédges and any yellowish film removable by rubbing is ignored.

NOTE 2 For small springshand the like, and for inaccessible parts exposed to abrasion, a layer of grease| can
prov|de sufficient protectjon against rusting. Such parts are subjected to the test only if there is doubt abouf the
effegtiveness of the grease film, and the test is then made without previous removal of the grease.

26 |EMC requirements

26.1 {Jdmmunity

Switches within the scope of this document are tolerant of electromagnetic disturbances and
therefore no immunity tests are necessary.

26.2 Emission
Electromagnetic disturbances may only be generated during switching operations. Since this

is not continuous, no emission tests are necessary.

101 Abnormal operation of the control circuit

RCS shall be so constructed that their behaviour during abnormal operation of the control
circuit (e.g. when the push-button is jammed) is not dangerous to their surroundings or to the
user.
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permanently energized RCS, this test does not apply.

024

Compliance is checked by the following test which is made on three additional specimens of
RCS meeting the requirements of Clause 15 and Clause 16.

The RCS is mounted as in normal use, on a matt black painted pine plywood support having a
thickness of approximately 20 mm.

The control circuit is continuously energized at its rated voltage, the switching circuit being
loaded with rated current (at rated voltage) for 1 h.

Immediately after this test, the RCS shall still operate and shall meet the following conditio

Afte

The
volt
of &

The
valu

the temperature rise of any part of the RCS enclosure and plywood support, which may
fouched by the standard test finger, test probe B of IEC 61032, shall not exceed 75 K;

the temperature rise of the plywood support which cannot be touchedcbythe test fin
fest probe B of IEC 61032, shall not exceed 100 K;

the RCS shall not emit flames, melted material, glowing particleS or burning drop
insulating material.

r cooling down to ambient temperature:

the RCS shall withstand a dielectric test betweene switching and control circuits
specified in Clause 16, the test voltage being reduced to 75 % of the relevant va
specified in Table 15 of IEC 60669-1:2017;

the RCS shall still meet the requirements of 10.

RCS coil is then intermittently energized fer'1 h using a voltage equal to its rated cor

be

ger,

as
ues

trol

age, the switching circuit being supplied‘with rated current at rated voltage. The duraftion

n operating cycle is 2 s, i.e., 1s "ON" and 1 s "OFF".

temperature rise of the coil is~determined according to the resistance method and
e shall not exceed the apprepriate value given in IEC 60085. If one specimen fails,

reqliirement is considered not met.

its
the



https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

IEC 60669-2-2:2024 EXV © IEC 2024 - 93 -

Dimensions in millimetres

Screw not requiring washer, clamping plate or anti- Screw requiring washer, clamping plate or anti-spread
spread device device

] ] 28 ] ]

| | ]
M T T i 1 7, N 7
0.V, 7 2 ) ) W
7 A 7 |
%% 1 Z mn anr %%/4 . |
A Z < LA,
7 . 7 7 7 !
R=1.25 D N
NN
Terminals without pressure plate Elongated hole terminal Terminals(with pressure platp
EC
. Minimum distance g Torque
Minimum between clamping
Crdss-section of diameter D screw and end of Nm
conductor (or minimum |  conductor when
ac¢epted by the | dimensions) fully inserted a a a
terminal of conductor 1 3 4
space mm
2
mm
mm One Two One Two One Two One Two
screw screws | screw | screws | screw | screws | screw | screws
Up to 1,5 2,5 1,5 1,5 0,2 0,2 0,2 0,4 0,4 ou
25 3,0 1,5 1 025 | 0.2 05 0.4 05 op
(gircular hole)
2,5
(elbngated hole) 25x4,5 1,5 1,5 0,25 0,2 0,5 0,4 0,5 o
4 3,6 1,8 1,5 0,4 0,2 0,8 0,4 0,7 ou
6 4,0 1,8 1,5 0,4 0,25 0,8 0,5 0,8 0
10 4,5 2,0 1,5 0,7 0,25 1,2 0,5 1,2 05
16 5:6 2,5 2,0 0,8 0,7 2,0 1,2 2,0 1p
25 7,0 3,0 2,0 1,2 0,7 2,5 1,2 3,0 1p
a8 [The values specified apply to the screws covered by the corresponding columns in Table 5.
The [part ©f the terminal containing the threaded hole and the part of the terminal against which the conductor is
clamped/by the screw may be two separate parts, as in the case of terminals provided with a stirrup.

The shape of the conductor space may differ from those shown provided that a circle with a diameter equal to the
minimum specified for D or the minimum outline specified for the elongated hole accepting cross-sections of
conductors up to 2,5 mm? can be inscribed.

Figure 1 — Pillar terminals
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Optional Optional

T

Py 77

2
N

Optional Optional

A
IEC
Screw head terminals
B .
Optional Optional
O A |
b AN A ‘
| 4 A
) “{
- E A A
IEC
Stud terminals
A fixed part
B washer or clamping plate
C anti-spread devicé
D conductor spdce
E stud
y . . Torque
Cross-<section of Minimum diameter D
conductor accepted of conductor Nm
by/the terminal space 32 42
2 One screw Two screws
mm mm One screw Two screws
or stud or studs
Up to 1,5 1,7 0,5 - 0,5 -
Up to 2,5 2,0 0,8 - 0,8 -
Up to 4 2,7 1,2 0,5 1,2 0,5
Up to 6 3,6 2,0 1,2 2,0 1,2
Up to 10 4,3 2,0 1,2 2,0 1,2
Up to 16 5,5 2,0 1,2 2,0 1,2
Up to 25 7,0 2,5 2,0 3,0 2,0

a8 The values specified apply to the screws covered by the corresponding columns in Table 5.
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The part which retains the conductor in position may be of insulating material provided the pressure necessary to

clamp the conductor is not transmitted through the insulating material.

The second optional space for the terminal accepting cross-sections of conductors up to 2,5 mm?2 may be used for
the connection of the second conductor, when it is required to connect two 2,5 mm? conductors.

Figure 2 — Screw head terminals and stud terminals

A
Y WSS \ (-7 W
7 N4 | |
L
i = ‘ —
T TN ! \
‘ | |
|
\ 1 ‘ ‘
‘\ /‘
T T
|
|
|

accepted by the terminal

of conductor _space

<L>
IEC
A saddle
B fixed part
C stud
D conductor space
Cross-section of conductor Minimum diameéter' D Torque

mm? mm Nm
Up to 4 3,0 0,5
Up to 6 4,0 0,8
Up to 10 4,5 1,2
Up to 16 5,5 1,2
Up to 25 7,0 2,0

The [shape of the conducter\space may differ from that shown in the figure, provided that a circle with a dian]
| to the minimum yalue’specified for D can be inscribed.

equg

The shape of the upper and lower faces of the saddle may be different to accommodate conductors of either {
Fge cross-sectional areas by inverting the saddle.

orla

Figure 3 — Saddle terminals

eter

mall
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N

g g 9 9

IEC
A locking means
B cable lug or bar
E fixed part
F stud
Cross-section of conductor Minimum distance g between Torque
accepted by the terminal edge of hole and side of clamping
area Nm
mm? mm 32 42
Up to 16 7,5 2,0 2,0
Up to 25 9,0 2,5 3,0

a8 [The values specified apply to the screws covered by thé\corresponding columns in Table 5.

For

his type of terminal, a spring washer or equally ceffective locking means shall be provided and the su

within the clamping area shall be smooth.

Fo

=

ertain types of switches, the use of lug terminals of sizes smaller than that specified is allowed.

Figure 4 — Lug terminals

face
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>

—97 -

A Efe

IEC

Figure 5 — Mantle terminals

IEC

Figure 6 — Thread-forming screw

A fixed part
D conductor space?
Cross-section of conductor Minimum diameter D Minimum\distance between fixed
accepted by the terminal of conductor space? part.and-end of conductor when
fully inserted
mm? mm mm
Upto 1,5 1,7 1,5
Upto 2,5 2,0 1,5
Upto 4 2,7 1,8
Upto 6 3,6 1,8
Up to 10 4,3 2,0
Up to 16 5,5 2,5
Up to 25 7,0 3,0
a8 [The bottom of the conductor space shall bgZslightly rounded in order to obtain a reliable connection.
The yalue of the torque to be applied(is‘that specified in column 2 or 4 of Table 5, as appropriate.

Figure 7 — Thread-cutting screw
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Pattern | Number . . Pattern Number . .
Possible connections Possible connections
number | of poles number of poles
1 ) 2
[«
1 1 DS NN 5 1 L. -
R o
2 2 ™ 2
3 9\“_ 4
6 1 2
1
3
- O
1 9\|‘ 2
3 3
3 9\}_ 4
5 ‘?‘\r‘ 6
1 2 — 3
oMo 1 j
3 \_ 4 1 5
3 4 ° ] 672 2  ©
CANED NN S ! 4
1 2 1
e,
— 2
1 j
i
4 1 ; R 7 1 ! A
1
o] 3 3 1
L ——
IEC

The figures indicating the terminals are given for test purposes only and are not those required to be marked.

Figure 8 — Classification according to connections
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Dimensions in millimetres

Terminal
I
7
‘ Fixture
/ l\
|
|
|
o |
+ ‘
T ‘ 37,5 +1
|
|
|
‘ Platen
ZIliZ ! |
Bushing i ‘
| |
Mass m ‘
|
| |
|
IEC

NOTE The bushing hole is made in a way which, ensures that the force extended to the cable is a pure pdylling
forcg and that the transmission of any torque to’the connection in the clamping means is avoided.

Figure 9 — Test apparatus for checking damage to conductors
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Dimensions in millimetres

)
Directions of application of the forces
5
30°+2
|
5
AN 6 7/
i Supply ~_
/ ]’—/
/
/
o
- /'\ 4
/
!
/
/ mV
77 f
1 2
‘% 7
IEC
Figure 10a — Principle of the test Figure 10b — Example of test
apparatus for deflecting test on arrangement to measure
screwless terminal the voltage drop during
deflecting test on
screwless terminal
ammeter
switch

millivoltmeter

specimen

clamping unit undenrtest

conductor

conductorideflected

point/ofiapplication of the force for deflecting the conductor

deflecting force (perpendicular to the straight conductor)

Figure 10 — Information for deflection test
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Figure 11 — Circuit diagrams for making and breaking capacity
and normal operation

[« teh oattora numb 4 [« teh nat{ Lo nurv\lb 2 [« teh oattaora numb
= é - o
Switch pattern number 03 Switch pattern number 4 Switch pattern number 5

Switch pattern number 6 Switch pattern number 6/2 Switch pattern number 7

IEC
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Specimen f=----

o ot : © —0

F

Supply
Ry
- R3
) I
Fa * + ‘ol
Twin-core cable Load A

IEC

Figure 12a - Circuit diagrams for testing switches for use on externally ballasted lamp loads

Specimen /

o o 0 — 0o o

C
Supply ®
R, _ Rq

= Rs N AN

Twin-core cable Load B

IEC

Figure 12b — Circuit diagrams for testing switches according to 19.3

Figure 12 — Circuit diagrams for testing switches
Dimensions in millimetres

15 min.

’/Cover plate
\\\\\\\\\\\\\\\\\W)

Sheet of hard material

Supporting frame

AN

r— Mounting box

IEC

Figure 13 — Arrangement for test on cover-plates
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Dimensions in millimetres

2
— o
5+ 1
Face A\ —1
45°|+ 0,5°
10° £ 0,5° 30 min.
N
- o’
+H
(e}
{‘\ 0+ 0,T—] [52)
EAFace C 7+0,1—]
10 1\1\\\
Face B
IEC

Figure 14 — Gauge (thickness: about 2-mm) for the verification of
the outline of covers, cover-platés-or actuating members
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/Mounting surface

Tk

/Mounting surface

/Surface support

Switch

- Spacing piecea

- Mounting surface

Switch

IEC

thinl TH 4

H i . itk itk
Me-spatmgpPreeenasStre-SamttHeKReESSasSTme-SupPporthgPparte

Figure 15 — Example of application of the gauge of Figure 14 on covers fixed
without screws on a mounting surface or supporting surface
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Dimensions in millimetres

Casq

Casq

< — X

15
[——

s a)'and b):
s'¢); d), e) and f):

c) f)

IEC

do not comply.

comply (compliance shall however be checked also with the requirements of

using the gauge shown in Figure 17).

Figure 16 — Examples of applications of the gauge of Figure 14

in accordance with the requirements of 20.8

20.8
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Dimensions in millimetres

+0,05

22,50

—

Test rod (metal)

i

100 min.
me= Right-angled sharp edges

IEC

Figure 17 — Gauge for verification of grooves, holes and reverse tapers

Dimensions in millimgtres

|_-Switch

Mounting surface

IEC

Figure 18 — Sketch showing the direction of application of the gauge of Figure 17
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Dimensions in millimetres

R=25

o

T }
gperrear

215

Sampte

(@)

||
28

To be tested

215

L 0 )

%

||
28

No test is required

IEC

Figure 19 — Ball-pressure apparatus

Dimensions in millim

Specimen

Specimen

IEC

Figure 20 — Determining parts of insulating material to be tested —
Diagrammatic representation (see 24.1)

btres
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Dimensions in millimetres

Mortar
A —-1
‘ e
‘ \’Qj? Ia JQ
Brick 0£2 ﬁq@%@"a% =
07 \ X00 Brick
T RUOF R T T o
! D\r ‘\Cgf\%r%
S
IR b
. Brick
£
- E L
g /
\\/ Morfar
5 g Reference : 5 g Box
~4 | surface ‘ -
<, oroor
| P S
| SRSty /
0+2 0+2 42‘75&23%9"@%
Brick ‘ Brick RESOGENE
| RS
(e A Vauras
|
A—m
400 min. Section A-A
All mortar joints 10 £ 5 mm thick unless otherwise specified
Mortar
+ .
10+1 Section B-B
A
—
= g@"[ﬂ
-~ O '
Reference e 0925399 i
gaeslsd ~ o
surface \ B KR N
I WU A D R B4 ,ﬁt,
. Box *
X wn
f“ .
S Brick
Te]
*or in accordance with the manufacturer's instructions
IEC

Figure 21 — Test wall in accordance with the requirements of 15.2.3
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Figure 22a — Determination of the direction of the forces to be applied
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Mounting
direction

\ Direction for the
conductor pull

\ 30N for 1 min

Direction for the force applied

to the connecting and
disconnecting means (120 N)

Test probe

IEC

Application
force 120 N

Resulting force

Direction for [the
conductor pull
30N for 1 min

<
<«

Test probe IEC

Figure 22b — Test set up

Figure 22 — Direction for the conductor pull of 30 N for 1 min
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IEC

Key

1 PBox

2  [Entry membrane

3 Envelope

4  Protective membrane
5 [Grommet

Figure 23 — Examples of membranes and grommets
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Annex A
(normative)

Additional requirements for switches having facilities for
the outlet and retention of flexible cables

The purpose of Annex A is to bring additional explanations and requirements to the normative
text of this document. Therefore the numbering of clauses, subclauses, figures and tables

follows that of the main body of the text. Only the relevant clauses, subclauses, tables and
fig[l es are cited Any additional tables and figlll"PQ are numhered anrfing from A

3 |Terms and definitions
Add the following definition:

3.23
flexible cable outlet switch
swifch having provision for a flexible cable outlet

7 |Classification
Add the following subclause:

7.10 according to the presence of a flexible cableloutlet:

— without flexible cable outlet;
— with flexible cable outlet.

10 |Protection against electric shock
10.1 Prevention of access to\live parts
Add the following text at the-end of the fourth paragraph:

Forlflexible cable outlet switches the test is carried out without the flexible cable fitted.

12 |Terminals

12.2.5, Add the following text after the fifth paragraph:

For flexible cable outlet switches, the test is repeated with flexible cables of the appropriate
size (see 13.15) following the same procedure.

13 Constructional requirements
Add the following subclause:

13.17 Flexible cable outlet switches shall be so designed that an appropriate flexible cable,
complying with IEC 60245-4, code designation 60245IEC 66 or |EC 60227-5, code
designation 60227 |IEC 53, or as specified by the manufacturer, may enter the switch through
a suitable hole, groove or gland. The entry shall accept the maximum dimensions (outer
sheath) of the appropriate flexible cable, having conductors of the cross-sectional area


https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

IEC 60669-2-2:2024 EXV © IEC 2024 - 113 -

specified in Table A.1, according to the current rating of the switch, but with a minimum of
1,5 mm? and the entry shall be so shaped as to prevent damage to the flexible cable.

A cable anchorage for the flexible cable shall be provided such that the conductors are
relieved from strain, including twisting, where they are connected to the terminals or
terminations.

The cable anchorage shall contain the sheath and shall be either of insulating material or, if of
metal, shall be provided with an insulating lining fixed to the metal parts.

Cahle anchorages shall anchor the flexible cable securely to the switch.
The design shall ensure that
— the cable anchorage cannot be released from the outside;
— Flamping the cable does not require the use of a special purpose tool.
Table A.1 — Limits of external dimensions of flexible-cables
Rated Cross-sectional area of Number of conductors Limits of external dimensions
clurrent conductors of flexible cables
Minimum Maximum
A mm?2 mm mm
2 11,0
3 5,7 11,9
6 0,75 up to and including 1,5
4 or 13,1
5 3,7 x6,0 14,4
2 13,1
5,9
10{and 13 3 14,0
1 up to and including 2,5 or
4 15,5
3,9 x6,2
5 17
2 15,1
3 16,2
16 1,5 up to.and including 4 6,8
4 17,9
5 19,9
2 16,8
3 18,0
20 to 25 2,5 up to and including 6 8,4
4 20,0
5 22,2

NOTE The limits of the external diameter of cables specified in this table are based on type 60227 I[EC 53
according to IEC 60227-5 and type 60245 IEC 66 according to IEC 60245-4 and are given for information.

Screws which are used when clamping the flexible cable shall not serve to fix any other
component unless the switch is rendered manifestly incomplete if the component is omitted or
is replaced in an incorrect position, or the component intended to be fixed cannot be removed
without further use of a tool.

Compliance is checked by inspection and by the following tests:
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024

Switches are fitted with a flexible cable complying with IEC 60227-5, code designation
60227 IEC 53, having a nominal conductor cross-sectional area of 1,5 mm? and the number of
cores corresponding to the number of poles of the switch.

NOT

E For the purposes of this test, earth is considered as a pole.

The conductors are introduced into the terminals and the terminal screws tightened just
sufficiently to prevent the conductors easily changing their position. The cable anchorage is
used in the normal way, the clamping screws, if any, being tightened to a torque of two-thirds
of that given in Table 5.

Afte
an 4

The
jerk
flex
ent

The
flex
incr

Aftd

For
it ig
bef
rel

pull

An
anc

Dun
flas

r this preparation, it shall not be possible to push the flexible cable into the switch to\§
bxtent as to impair safety or so that the cable anchorage is loosened.

flexible cable is then subjected 25 times to a pull of 30 N. The pulls are applied witl
s in the most unfavourable direction, each time for 1s. Immediatelycafterwards,
fble cable is subjected for 1 min to a torque of 0,175 Nm as near as practicable to the c{

Y.
above test is then repeated, the switch being fitted with the apptropriate largest diam

fble cable complying with IEC 60245-4, code designation; 60245 |EC 66. The pu
cased to 60 N and the torque is increased to 0,35 Nm.

r the test the flexible cable shall not have been displaced by more than 2 mm.

the measurement of longitudinal displacement a~mark is made on the flexible cable w

re starting the test. After the test the displacement of the mark on the flexible cabl
tion to the cable anchorage is measureg>whilst the flexible cable is again subjected

AC voltage of 2000V is applied for 1 min between the conductors and the ¢
hhorage.

fng the test, the insulatiow of the flexible cable shall not be damaged. Breakdowr
hover is considered to indicate damage to the flexible cable.

uch

yout
the
able

eter
is

hilst

subjected to a pull, at a distance of appreximately 20 mm from the cable anchorage,

D

e in
o a

ord

or
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Annex B
(informative)

Changes planned for the future in order to align IEC 60669-1 with
the requirements of IEC 60998 (all parts), IEC 60999 (all parts) and
IEC 60228

IEC 60669-1:2017, Annex B does not apply.
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Annex C
(informative)

Circuit development (19.3)

Rationale

Due to the phasing out of incandescent lamps and the replacement of these lamps by self
ballasted lamps, a joint forum between IEC technical committees 23B, 34A, 77A and 17B was

forn

Ond
ene

The
sho
stan

ned to discuss the technical consequences of this change.

rgy efficient lamps in comparison to incandescent lamps.

of the main impacts for switches is the change in inrush currents when switching these

joint forum fixed the maximum values for one lamp. The source impedance Z,i.d

dards (for example IEC 60969).

Table C.1 — Lamp

as

wn in Table C.1 was added to be able to test the lamp. This will bec¢overed by the lamp

P [W] Vi aine [VIMS] Looak [A] 12t 1A%s] Z e

P<15 120 60 05 0,450 Q + 100 uk

P<15 230 20 0,08 0,2 Q + 400 uH
15 <P <25 120 60 05 0,450 Q + 100 uk
15 <P <25 230 35 0,15 0,2 Q + 400 uH

The
mor|

C.2

C.2

Wh¢
to d
use
test

app|
tole

value of I .., and /2t shown in Tablé'C.1 represent the highest value that can occur at
hent the contact mechanism closes:

I eak and I2t for normal operation tests

1 General

bre 19.2 in IEC,60669-1:1998 and IEC 60669-1:1998/AMD2:2006 is based on the pring
efine an equivalent circuit which results in an /., and /2t value, 19.3 in this docu
5 the valuesiof /., and I?t as the reference. This approach has been preferred, as wi
ng envirenments it is not always possible to reach the ideal parameters of Z ,ins. In
roach_equivalent circuits can be adjusted to reach the required values within
Fances'given in this document.

C.2.2 Switching a single lamp

the

iple
ent
hin
this
the

For the purpose of this test the lamp with a P = 15 W has been used. This load results in the
higher Ipeak/W ratio compared to the 25 W lamp and is used for C.2.3 when added to get
higher loads.

For the calculation a prospective short circuit current of 3 000 A was used which was
considered adequate.

The R and C values of the equivalent circuit of the lamps in Figure C.1 and Figure C.2 are
calculated from Table C.1.

The Z

mains Of these networks are:
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— (120 V; 60 Hz; /pscc = 3 000 A; cos ¢ = 0,9):

0,036 Q + 46,25 puH + cables 0,25 Q + 20 uH = 0,286 Q + 66,25 pH
— (230 V; 50 Hz; /50 = 3 000 A; cos ¢ = 0,9):

0,069 Q + 106 pH + cables 0,25 Q + 20 pH = 0,319 Q + 126 pH

Sourcel
.tran 0 500 m 50 m 1e-4
.MEAS TRAN I_max MAX I(RLINE)
D1 D2 R2 out a
[ Uulll =
LT
Conductors_2 x 10 m 1,5 mm? 0,01 RESR
20 p D3 D4 1,35
; § R1
MUR460 |MUR460 C1 1800
MEAS TRAN i2t_10 %_10 % INTEG(I(RLINE)*|(RLINE))

70 u

+TRIG I(RLINE) = I_max*0,1 cross = 1 =7
out_b

+TRAG I(RLINE) = |_max*0,1 cross = 2
L1
46,25 1

.meas V1rms RMS V(source)

.meas I1rms RMS [(V1)

.meas Vout_rms RMS V(out ‘a/out_b)

.meas lout_rms RMS [(R1)

.meas PF_1 PARAM (Vout_rms*lout_rms)/(V1rms*I1rms)

.meas REAL_POWER PARAM (Vout_rms*lout_rms)

I SINE (0 170 60 1e-6) .meas REAL_APPARENT_POWER PARAM (V1rms*|1rms)
.meas POWER) FACTOR PARAM REAL_POWER / REAL_APPARENT_PPWER

- |

RLINE

SWITCH

Solrce

Y

V1 286 m

<
N

PULSE (0 14,1 m)

.MODEL SWITCH VSWITCH (Ron"= 0,001)
IEC

Figure Cc1 - 120 V15 W (LT spice model)
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Source1
.tran 0 500 m 50 m 1e-4
.MEAS TRAN I_max MAX I(RLINE)
E)JJ Eﬁ outt R2 out_a
1-1 RS
Conductors_2 x 10 m 1,5 mm? 8 RESR
20 D3 D4 6
¥ <
MUR460 | MUR460 c1 6400
.MEAS TRAN i2t_10 %_10 % INTEG(I(RLINE)*I(RLINE)) ——20
+TRIG I(RLINE) = I_max*0,1 cross = 1 T H‘ R
+TRAGTIRCINE) = I_max'U, T cross = 2 ott—b
L1
106 p

T
O
= .meas V1rms RMS V(source)
| RLINE S1 = .meas I1rms RMS 1(V1)
Sourge N2 .meas Vout_rms RMS V(out_a, out_b)
v 319m - .meas lout_rms RMS I(R1)

Attgntion: R1 in Figures C.1 and C.2 is not:the' R4 of Figure 12.

C.2|3

SINE (0 325 50 1e-8)

.meas PF_1 PARAM (Vout_rms*lout_rms)/(\V frms*I1rms)
.meas REAL_POWER PARAM (Vout_rms*loUt fms)

V2 .meas REAL_APPARENT_POWER PARAM (V1rms*I1rms)
.meas POWER_FACTOR PARAM REAL_POWER / REAL_APPARENT_POWER

PULSE (015m)

.MODEL SWITCH VSWITCH (Ron = 0,001)
IEC

Figure C.2 — 230 V 15 W. (LT spice model)

Switching multiple lamps

Multiple lamp loads, an example*xof’which is shown in Figure C.3, are obtained by combining

single lamps with a power of 15/W.

The lpeak and /2t values (see Figure C.4) for multiple lamps are based on the folloWing

principles:

— Mp to 60 W (fourlamps) the worst conditions apply:

— For higher power lamp loads:

15 W lamps which give the highest /., and I?t value as given in Table C.1;
the.network impedance as given in C.2.2.

for every three additional lamps 3 m of cables have been added (75 mQ + 6 uH);

the bulk capacitor within each additional lamp uses the nominal value and not the
worst case as given in Table C.1;

the values have been interpolated to fit the nominal values of Table 19.
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D5 D6 R5 D15 D16 R15
MUR460 MUR460 7
R6
/:: Total of 4 loads ¢|C5 6400
20 p
D11 D12 R11 D7 D8 R7 D17 D18 R17
7 RESR5 MUR460 MUR460 7
6 R12 R8
6400
C6 6400
TZO n
D1 D2 R2
R33 12 > [ WA
5 m= 6 MUR460 MUR460 7 ESR MUR460 MUR460 7
1
c1 400 34 13
5m=
Ie " 6u
% L1
126
RLINE

Additional cables (~ 3 m)

Additional cables (~ 3 m) C-20 %
V1 319m

)

.
PULSE (03250 1e-7)

tran02mo0 1e-8
.MEAS TRAN I_max MAX I(RLINE)

.MEAS TRAN i2t_10 %_10 % INTEG(I(RLINE)*I(RLINE))
+TRIG I(RLINE) = |_max*0,1 cross = 1
+TRAG I(RLINE) = I_max*0,1 cross = 2

Figure C.3 =*Model for multiple lamp loads

1 000 —Ca
N o * 7T
100 e »
e S
< * X
Toe x X7 o
X o [
40 . 4 |
:.t‘” X B ® lpheax 230V
S m /2t230V
— S
< 1 O lpeak 120 V
§ X 128120V
- ™
‘=
0 T |
10 100 1 000
Power (W) IEC

Figure C.4 — I, and /2t for multiple lamp loads
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Annex D
(informative)

Additional requirements for insulation-piercing terminals

Annex D is provided for information to show the changes planned for the future to introduce
requirements for insulation-piercing terminals into IEC 60669-1.

The purpose of Annex D is to bring additional explanations and requirements to the normative

fthi H t+—Th f th h f ¢l hel fi rl t
text—~oe is octHRen erefore o—RHHR orunn of clauses—subclauses; |g||roc ahn a |es

oro-oterer

follows that of the main body of the text. Only the relevant clauses subclauses tables fand
figures are cited. Any additional tables and figures are numbered starting from D.

Annex D is written in such a way that it will amend the main text, when the requirementg for
IPT|are incorporated.

1 |Scope
Replace the second paragraph by:

For| switches provided with screwless terminals or insulation-piercing terminals, the rated
curlent is limited to 16 A.

3 |Terms and definitions
Add the following new definitions:

3.24
insulation-piercing terminal
IPT
conphecting device for the connection and possible disconnection of one conductor or twg or
morne conductors, the connection being made by piercing, boring through, cutting throdgh,
remjoving, displacing or making ineffective in some other manner the insulation of [the
congductor(s) without previous stripping

Note 1 to entry: The remoyal of the sheath of the cable, if necessary, is not considered as a previous stripping.

Note 2 to entry: Examples of insulation-piercing terminals are given in Figure D.1.

3.24.1
reusablesinsulation-piercing terminal
insylation*piercing terminal that can be used more than once

3.24.2
non-reusable insulation-piercing terminal
insulation-piercing terminal that can be used only once

Note 1 to entry: The accessory can only be removed from the circuit by cutting the conductors or when removing
the accessory, it is damaged in such a way that it can not be reused.

3.25

clamping unit

part(s) of a terminal necessary for the mechanical clamping and the electrical connection of
the conductor(s), including the parts which are necessary to ensure correct contact pressure


https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

IEC 60669-2-2:2024 EXV © IEC 2024 -121 -

5 General remarks on tests
Add the following Table D.1 at the end of Clause 5:

Table D.1 — Specimens needed for Clause 12 for insulation-piercing terminals (IPTs)

Subclause Reusable Non-reusable

12.4.2 2 new terminals of each type of 2 new terminals of each type of construction
construction

12.43 4 new terminals of each type of NA
construction

12.4.10 6 new terminals? of each type of 6 or 12 new terminals of each type,of
construction previously submitted to the construction previously submitted tg the tgst
test of 15.1 of 15.1

12.4.11 12 new terminals of each type of 12 new terminals of each typeJof
construction construction

The terminals of specimens “ABC” shall be used. If more terminals are necessary,) hew specimens wkHich
have been previously submitted to the test of 15.1 may be used.

NQITE If the IPT is declared as suitable for stripped and unstripped conductorsythe specimens needed pre
twice the number of specimens shown in the table, except for 12.4.3.

7 |Classification
7.8 according to the type of terminal:

Add the following new list items at the end:

— pwitches with IPTs for rigid conductors only;
— Bwitches with IPTs for rigid and flexible conductors.

Add the following new numbered‘paragraphs:

7.10 IPT classification according to the method of making the connection

— Wwith a general purpose tool;
— with a special tool/only allowed for non-reusable IPT;
— py hand.

7.11 IPT classification according to reusability:

— leusable IPTs;

— hoh-reusabla |PTs
1o-R-FeUSabHe—1H+—1-S-

Switches provided with non-reusable IPTs can only be used in trunking systems according to
IEC 61084 (all parts).

8 Marking

8.1 General
Add the following new list item after m):
n) length of the conductor to be inserted into the IPT, if applicable.

Add the following new subclause:
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Manufacturer information

The following shall be indicated on the manufacturer's documentation for IPTs:

12

12.1 General

Replace the first paragraph by the following:

Swi
or ipsulation-piercing terminals (IPTs).

Replace the third paragraph by the following:

The tests of 12.2.8, 12.3.9 (including the test of<12v3.10), and 12.4.9 (including the tes
12.4.10) shall be carried out after the test of 15. 1\

Replace the fourth paragraph by the following:
Compliance is checked by inspection.and by the tests of 12.2 or 12.3 or 12.4, as applicabl{
Add the following new subclause:

12.4 IPTs for external copper conductors

12.4.1 IPTs shall be-of‘the type suitable for rigid copper conductors only or shall be of
type suitable for both-rigid and flexible conductors.

12.4

the connection and disconnection procedure, if necessary;

the method of connection according to 7.1.10, if necessary;

024

for non-reusable IPTs, information that the product shall only be used in cable trunking
systems and how the product shall be installed in order to have the possibility to replace it

without impairing the safety of the installation;

an indication that the switch is equipped with non-reusable IPTs, if applicable;

h clear information that the conductor shall not be stripped before connecting it~te
erminal, unless the manufacturer has designed the product for this purpose.

Terminals

fches shall be provided with either terminals having screw_clamping, screwless termin

Cified-in Table D.2 or as specified by the manufacturer for other insulation types.

the

als,

t of

D

the

}.2 |IPTs shall be provided with clamping units which allow the proper connection of 1igid
or qf rigid.and" flexible copper conductors having nominal cross-sectional areas as show
Table D,2:IPTs shall accept insulated conductors having the maximum outer diam
spe

n in
bter

It shall be possible to connect an unprepared conductor into the IPTs.

The construction of IPTs shall be such that the contact pressure is transmitted by metallic
parts. An IPT where the contact pressure is transmitted only through insulating material is not
allowed.
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Table D.2 — Relationship between rated currents and connectable cross-sectional areas

of copper conductors for insulation-piercing terminals

Rated current Nominal cross- Conductors Isolated conductor

sectional areas

A Diameter of | Diameter of |Outer diameter [Outer diameter
the largest the largest | of the largest | of the largest

mm?2

rigid flexible rigid stranded flexible

60227 IEC 01 60227 IEC

mm mm mm mm

conductor conductor conductor conductor

08

Up
Ab

Ab
16

to and including 42 0,75t0 1,5 1,7 1,8 3,3 3,4
ve 4 and including 6 1t01,5 1,7 1,8 3,3 3,4
ve 6 and including 1,51t02,5 2,2 2,4 4,0 4,1

NO
iso

TE These values are based on PVC isolated conductors according to IEC 60227 (all .parts); for rub
ated conductors according to IEC 60245 (all parts) other values can apply.

ber

For special purposes such as ELV applications, conductors from 0,5 mmZ2 up to #mm?2 inclusive can be us

Each switch other than those of pattern numbers 3 and 03 shall be designed\to permit the continuity of
supply line. This can be achieved by a terminal with separate independent clamping units for e
conductor.

the
hch

Con
med
all

npliance is checked for each type of terminalsconstruction by inspection made
surement and/or by fitting conductors of the smallest and largest cross-sectional area
inds of conductor accepted by the terminal, “and when applicable, with unstripped

stripped conductors.

12.4
con
con

Con
the
tern
isn

If tH
witH

12.4
224

.3 Reusable IPTs shall be designed:in“such a way that no insulating material of
ductor remains inside the terminal,\impairing their further use if a new conducto
hected and disconnected.

hpliance is checked by conneeting and disconnecting five times the same conductor
largest and smallest cross-sectional area of all kinds of conductor accepted by
hinal as given in Table D.2; rotating the conductor for each application in such a way th
pt connected twice at the same place.

e insulating material of the conductor remains inside the switch, it shall be possibl
draw it, and the-terminal shall not be damaged in such a way as to impair its further us

2.4.4 Parts of IPTs mainly intended for carrying current shall be of materials as specifie

D .

by
s of
and

the

with
the
at it

to

D

o

d in

Corn

qplinnmo is checked hy inQ’np(‘finn and, if necessary. hy chemical ;mnlyeie

NOT

E Additional springs and the like are not considered as parts mainly intended to carry current.

12.4.5 IPTs shall be so designed that they clamp the specified conductors with sufficient
contact pressure and without undue damage to the conductor.

The

conductor shall be clamped reliably and between metal surfaces.

Compliance is checked by inspection and by the test of 12.4.10.

12.4.6 The disconnection of a conductor from a reusable IPT shall require an operation other
than a pull on the conductor only. It shall be necessary to take deliberate action to disconnect
it by hand or with a suitable tool.
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It shall not be possible to confuse the opening for the use of a tool to assist the connection or
disconnection with the opening intended for the connection of the conductor.

Compliance is checked by inspection and by the test of 12.4.10.

12.4.7 IPTs which are intended to be used for the interconnection of two or more conductors
shall be so designed that:

— each conductor is clamped individually;

NOTE The clamping of one of the conductors is independent of the clamping of the other conductor(s).

— Hduring the connection or for reusable IPT disconnection, the conductors can be conneg¢ted
br disconnected either at the same time or separately;

— Ppach conductor is introduced in a separate clamping unit (not necessarily \in “Separate
holes).

It shall be possible to clamp securely any number of conductors up tohthé maximum as
desjgned.

Compliance is checked by inspection.

12.4.8 IPTs shall be designed so that adequate insertion of the conductor is obvious fand
ovef-insertion is prevented if further insertion is liable to«reduce the creepage distances
andfor clearances required in Table 23, or to influence the*operation of the accessory.

Compliance is checked by inspection.
12.4.9 IPTs shall be properly fixed to the switch.

Thely shall not work loose when the conductors are connected or disconnected during
instpllation.

Compliance is checked by inspection and by the test of 12.4.10.

CoVering with sealing compound without other means of locking is not sufficient. Howeyer,
selfthardening resins may be used to fix terminals which are not subject to mechanical stijess
in nprmal use.

12.4.10 IPTs shallwithstand the mechanical stresses occurring in normal use.

For|reusable™PT, compliance is checked by the following tests which are performed on lone
terminal of-each type of terminal construction of the three specimens.

Termminals suitable for rigid conductors only are checked with rigid solid and rigid stranided
conductors in a new set of specimens, if existing.

NOTE “if existing” means that the conductor is available in the market where the product is intended to be sold
and installed.

Terminals suitable for rigid and flexible conductors are checked with rigid solid conductors
and on a new set of specimens with flexible conductors.

For non-reusable IPTs for rigid conductors, compliance is checked by the following test which
is performed on six specimens of each type of terminal: three with the smallest conductor
cross-sectional area and three with the largest conductor cross-sectional area. The same
number of specimens is also needed if the IPT is also suitable for flexible conductors.
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If the terminals are also designed to connect stripped conductors, then all tests need to be
repeated on a new set of specimens with stripped conductors.

The terminal is placed in the test apparatus according to Figure 10.

The terminal is fitted first with

a) the maximum number of conductors of the largest nominal cross-sectional area of the
same type;

then-the-testis. rnpoafonl with

b) [the maximum number of conductors of the smallest nominal cross-sectional area-of|the
same type,

accprding to Table D.2.

If the terminal is fitted with more than one conductor, the test is done” on each of|the
conductors consecutively.

The length of the test conductor shall be at least 75 mm longer than the height H specified in
Table 6.

The test conductor is then connected in the clamping unit in the intended manner.

Theg end of the conductor shall be passed throughfan appropriate sized bushing in a platen
posjtioned at a height H below the equipment.as. given in Table 6. The bushing shall be
posjtioned, in a horizontal plane, such that its* centre line describes a circle of 75|mm
diameter, concentric with the centre of the clamping unit, in the horizontal plane; the platen is
then rotated at a rate of (10 + 2) r/min.

The distance between the mouth of the clamping unit and the upper surface of the bushing
shall be within 15 mm of the height*in Table 6. The bushing may be lubricated to prevent
bingling, twisting or rotation of the\insulated conductor.

Eagh conductor introduced yin the IPT is subjected for 15 min to a circular motion Wwith
(10|+ 2) r/min using an apparatus, an example of which is shown in Figure 10. The condutor
is subjected to a pull-hiaving a value shown in Table 6.

Aftgr each rotation test, the pulling force given in Table 7 shall be applied to the conductor
under test. Theforce shall be applied in one smooth and continuous application, for 1 min, in
the (directiof of the axis of the conductor.

Durjng/the test, the rigid solid conductor, or any wire of rigid stranded, or flexible condugtor,
shallLneither cIi’n outofthe Pl:am’ning unit nor break near the r‘I:am,ning unit

After these tests, neither the terminals nor the clamping means shall have worked loose and
the conductors shall show no deterioration impairing their further use.

In the case of the flexible conductor, the break of individual wires of the conductor shall not
be taken into account.

In addition, no lack of the insulating material of the conductor shall be observed, in order to
be sure that no piece of insulating material has remained inside the terminal.

12.4.11 |IPTs shall withstand the electrical and thermal stresses occurring in normal use.
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Compliance is checked by the following test, which is carried out on 12 new IPTs which have
not been used for any other test.

Terminals suitable for rigid conductors only are checked with rigid solid and rigid stranded
conductors, if existing.

NOTE “if existing” means that the conductor is available in the market where the product is intended to be sold and
installed.

Terminals suitable for rigid and flexible conductors are checked with rigid solid conductors
and with flexible conductors.

If the terminals are also designed to connect stripped conductors, then all tests need~tq be
repgated on a new set of specimens with stripped conductors.

The test is made with new copper conductors having the minimum and maximum crss-
secfional areas according to Table D.2.

Before the test on the reusable IPTs, a rigid solid conductor having the_largest cross-sectipnal
area is connected and disconnected once.

Conductors having the smallest cross-sectional area are connectéd, as in normal use, to €ach
of three IPTs and conductors having the largest cross-sectional area are connected, afg in
normal use, to each of the other three IPTs.

To ensure normal cooling of terminals, the conductors_ connected to them shall have a length
of gt least 1 m.

The use of alternating current is preferablechut direct current and extra low voltage |are
acceptable.

Aftdr this test an inspection by the naked eye, with normal or corrected vision, without
additional magnification, shall show\\no changes obviously impairing further use, such as
cragks, deformations or the like.

Theg whole test arrangement.in¢luding the conductors is placed in a heating cabinet which is
initiplly kept at a temperature of (20 + 2) °C.

Except during the cb6oling period the test current as defined in Table 8 is applied. The |test
curfient shall be applied for the initial 30 min of each cycle.

The IPTs arelthen subjected to 192 temperature cycles, each cycle having a duration of
appyjoximately 1 h, as follows.

The airfemperature in the cabinet is raised in approximately 20 min to 40 °C.

It is maintained within +5 °C of this value for approximately 10 min. The IPTs are then allowed
to cool down in approximately 20 min to a temperature of approximately 30 °C, forced cooling
being allowed. They are kept at this temperature for approximately 10 min and, if necessary,
for measuring the voltage drop, allowed to cool down further to a temperature of (20 +2) °C
(see Figure D.3).

During the ageing test, the voltage-drop measurement is made in the ambient cool condition
to ensure stability.

The voltage drop in the IPTs is measured after the completion of the 24th and 192nd cycles
and recorded.
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The maximum allowable voltage drop of each clamping unit, measured with the current as
specified in Table D.3, shall not exceed the smaller of the two following values:

e geither 22,5 mV, or

e 1,5 times the value measured after the 24th cycle.

The measuring points shall be as close as possible to the clamping unit of the IPT. If this is
not possible, the measured value shall be reduced by the value of the voltage drop in the
conductor between the two measuring points. An example of test-points is shown in
Figure D.2.

The temperature in the heating cabinet shall be measured at a distance of at least60 mm
from the specimens.

Table D.3 — Test current for the verification of electrical and
thermal stresses in normal use of insulation-piercing terminals

Rated current Test Minimum cross-sectional Test Maximum cross-
current area of the conductor current sectional area of th¢
conductor
A A mm? A mm?
Up|to and including 4 9 0,75 17,5 1,5
Ab¢ve 4 and including 6 13,5 1 17,5 1,5
Ab¢ve 6 and including 16 17,5 1,5 24 2,5

NOTE For switches having rated currents other than the ‘preferred ones, the test current is determined| by
intgrpolation between the next lower and higher preferred\rated currents, and the cross-sectional area of fthe
corjductor is chosen equal to the one specified for the next' higher preferred rated current.

12.4.12 A non-reusable IPT shall beso designed and constructed that it is not possiblg to
disgonnect the product without destroying it or cutting the conductors. The damage shal| be
obvjous.

1%

Compliance is checked by inspection.

NOTE An IPT is consideredito be permanently destroyed when, for its re-installation, new parts or materials ¢ther
than|the original ones have/to be used.

12.4.13 If apyIPT uses screws for wire connection, the following test shall be performed
before eachtest of 12.4:

Screws‘of IPTs are tightened and loosened 5 times by means of an appropriate tool applying
the |torque as stated in the corresponding column of Table 3. A new conductor end is used
each time the screw is loosened and subsequently re-tightened.

Higher values of torque may be used if so stated by the manufacturer of the IPT, when the
relevant information is provided.

During the test an IPT shall not be damaged so as to impair its further use, for example, the
breakage of screws or damage to the head slots, threads, washers, or stirrups.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.
The screws shall be tightened in one smooth and continuous application of the torque.

12.4.14 Screws for making contact-pressure shall not serve to fix any other component,
although they may hold the IPT in place or prevent it from turning.
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Screws shall not be of metal which is soft or liable to creep.

NOTE The use of aluminium alloy screws in aluminium alloy bodied IPTs requires additional tests, according to
IEC 61545.

Compliance is checked by inspection.

IPT transmitting contact pressure via metal parts

"“*-s--_ﬂ

IEC

Figure D.1 — Example of insulation-piercing‘terminals

IPT metal clamp

Testpoint B,

Conductors
/\ : \‘/ Insulation-piercing terminal
/ su i :
Stripped zone S IPT enclosure

Test point A,
Test point A,

IEC

Distance D between two-test points shall be as short as possible to avoid including the voltage drop of the
conductor when measuring the IPT’s voltage drop.

Figure D.2 — Example of test-points
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Temperature in the
heating cabinet

20 min 20 min 10 min 20 min 20 min .10 min 20 min —
45 °C
40 °C
35 °C
30 °C
22 °C
20 °C
18-°C - -
N Time to make o . |ime to make
measurements measurements.
30 min 30 min 30,min
-— —p I E— - em—

Test current

Figure D.3 — Temperature cycle for the voltage droptest of 12.4.11
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Annex E
(informative)

Additional requirements and tests for switches intended
to be used at a temperature lower than -5 °C

The purpose of Annex E is to bring additional explanations and requirements to the normative
text of this document. Therefore the numbering of clauses, subclauses, figures and tables
follows that of the main body of the text. Only the relevant clauses, subclauses, tables and
figures are cited

1 |Scope
Replace NOTE 4 by:

For| switches intended to be used in temperatures below normal; range, additipnal
reqliirements and tests are given in informative Annex E.

NOT[E 4 In the following countries, Annex E is normative: FI, NO, SE.
5 |General remarks on tests
Add at the end of Clause 5:

All {ests in Annex E are related to a temperature.of -25 °C. If a lower value is declared by|the
manufacturer, the declared value shall be a multiple of 5 °C. All tests in Annex E shall| be
carnied out at the declared temperature.

8 |Marking

8.1| General

Add the following new list item after m):
n) Bymbol for productsideclared as suitable for use at a temperature below the normal range.
8.2| Symbols

Add the followjhg marking:

— |Intended for use in cold environment down to -25 °C, symbol IEC 60417-6292:2015-11
s _

N
If a lower value of temperature is declared by the manufacturer, the declared value shall be a
multiple of 5 °C; the symbol shall indicate this value.

13.15.2
The test of 13.15.2 shall be performed at a temperature of (-25 + 2) °C.

19 Normal operation

Add the following new subclause at the end of Clause 19:
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19.4 Test for RCS intended to be used in ambient temperature below -5 °C

The following additional test shall be carried out on RCS intended to be used below the
normal temperature ranges if marking for low temperature is used:

20

wire the RCS with a signal circuit including an indicator to easily evaluate that the switch

is working as intended during the test.
the RCS are then kept for 24 h at a temperature of (=25 + 2) °C.

the test of 19.101 or 19.102, as applicable, is then performed at (-25 + 2) °C and for

20 operations at rated control voltage.

Hamage which would lead to non-compliance with this document.

the measurement of the insulation resistance of 16.2 and the electric (strength
specified in 16.3.

Mechanical strength

Add the following new subclause at the end of Clause 20:

20.

The

41

1 Impact test at low temperatures

normal temperature ranges if marking for low temperature’is used:

-25 +2) °C.

fest and compliance according to 20.2:

hfter these tests the RCS shall show no visible harmful deformation, cracks or similar

Verification of operation is checked by the test described in 19.4, immediately followed by

test

following additional test shall be carried out on switches intended to be used below|the

The switch is mounted as given in 20.2 and kéept for 16 h in a freezer at a temperaturg of

Then the switch assemblies shall be taken out of the freezer and immediately afterwards
within 3 min) while the switches are $till' cold, the specimens are subjected to the impact
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gervices carried out by independent certification bodies.

indispensable fornthe’correct application of this publication.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR HOUSEHOLD AND SIMILAR FIXED
ELECTRICAL INSTALLATIONS -

Part 2-2: Particular requirements —
Fi . I trolswitel (RES)
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
o-operation on all questions concerning standardization in the electrical and electronic(fields. To this end
h addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as ‘IECQ” Publication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
hay participate in this preparatory work. International, governmental and non-goyernmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the’ International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement) between the two organizatio

he formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical{egommittee has representation fror
hterested IEC National Committees.

FC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are{(made to ensure that the technical content off
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
hisinterpretation by any end user.

h order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in theif’national and regional publications. Any divergence bety
ny IEC Publication and the corresponding national*or regional publication shall be clearly indicated in the I§

EC itself does not provide any attestation of~conformity. Independent certification bodies provide confo
ssessment services and, in some areas, 'dccess to IEC marks of conformity. IEC is not responsible for

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

o liability shall attach to IEC or(its directors, employees, servants or agents including individual experts
hembers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out oftwthe publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to,the Normative references cited in this publication. Use of the referenced publicatio

EFC draws attention to the possibility that the implementation of this document may involve the use o
atent(s). [E€\takes no position concerning the evidence, validity or applicability of any claimed patent righ
bspect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
hay b€ required to implement this document. However, implementers are cautioned that this may not reprg
hedatest information, which may be obtained from the patent database available at https://patents.iec.ch/|

ghall\not be held responsible for identifying any or all such patent rights.
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IEC 60669-2-2 has been prepared by subcommittee 23B: Plugs, socket-outlets and switches,
of IEC technical committee 23: Electrical accessories. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2006. This edition
constitutes a technical revision.

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

a) Revision of the present edition with reference to IEC 60669-1:2017 (Edition 4);
b) Introduction of a revision to Annex E "Additional requirements and tests for switches

intended to be used at a temperature lower than -5 °C".
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The text of this International Standard is based on the following documents:

Draft Report on voting

23B/1486/FDIS 23B/1500/RVD
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vww.iec.ch/members_experts/refdocs. The main document types developed, by IEC
cribed in greater detail at www.iec.ch/publications.
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essary to convert that standard into a specific standard for electromagnetic remote-cor

En a particular subclause of IEC 60669-1:2017 is not mentioned in this document,
Clause applies as far as reasonable.

requirements proper: in roman type;
fest specifications: in italic type;

hotes: in smaller roman type.

clauses, figures or tables or notes which are additional to those in IEC 60669-1:2017
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SWITCHES FOR HOUSEHOLD AND SIMILAR FIXED
ELECTRICAL INSTALLATIONS -

Part 2-2: Particular requirements —
Electromagnetic remote-control switches (RCS)

1 [Scope
IEC{60669-1:2017, Clause 1 is applicable except as follows:
Replacement of the first paragraph with the following:

Thig part of IEC 60669 applies to electromagnetic remote control switches(hereinafter refefred
to as electromagnetic RCS) with a rated voltage not exceeding 440 VAC and a rated curfent
not [exceeding 63 A, intended for household and similar fixed electrical installations, either
indgors or outdoors. For the control circuit, the rated control voltage does not exceed 440 V|AC
or 2420 vV DC.

The RCS coil can be either permanently energized or not permanently energized.
Ele¢tronic RCS are within the scope of IEC 60669-241 but not of this document.

RCS$ including only passive components such.as resistors, capacitors, positive temperajure
coefficient (PTC) and negative temperature goefficient (NTC) components and printed circuit
boards are not considered to be electronic:RCS.

Ele¢tromechanical contactors for household and similar purposes are within the scopg of
IEC|61095.

2 |Normative references

IEC|60669-1:2017, Clause 2 is applicable with the following additions:
IEC|60085:2007 \\Electrical insulation — Thermal evaluation and designation
IEC|60317.(all parts), Specifications for particular types of winding wires

IEC|60445:2021, Basic and safety principles for man-machine interface, marking land

d fifl ' Lol - rH £ H s H / ol 4 £ H A J J 4
laertrreatrorr—1aeftiicatiornof CyuipImncTic terirnridalrs, CUTrTauctor tCrimriativris drid conauctors

IEC 60664-1:2020, /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 60669-1:2017, Switches for household and similar fixed electrical installations — Part 1:
General requirements

IEC 61558-2-6:2021, Safety of transformers, reactors, power supply units and combinations
thereof — Part 2-6: Particular requirements and tests for safety isolating transformers and power
supply units incorporating safety isolating transformers for general applications
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3 Terms and definitions
IEC 60669-1:2017, Clause 3 is applicable with the following additions:

3.11
rated voltage

Addition of the following note:

Note 101 to entry: This definition is applicable to the switching circuit only.

3.12
rated current

Addition of the following note:

Notg 101 to entry: This definition is applicable to the switching circuit only.

Addition of the following new terminological entries:

3.101

remote control switch

RC

swifch intended to be operated from a distance

3.101.1

ele¢tromagnetic RCS
RC$ provided with a coil which is operated by means of impulses or which can be permangntly
enefrgized by means of a control circuit

3.101.2
ele¢tronic RCS
RC$ containing electronic component(9)

3.102
rated control voltage
voltage assigned to the control circuit by the manufacturer

Notg 101 to entry: The rated control voltage is generally the operating voltage of the electromagnetic control ¢oil.

3.103
switching circuit
circpit which-gontains the parts which allow the rated current to flow through the RCS

3.104
controlcircuit
circti fChi i ftei i

3.105
control mechanism
mechanism which includes all the parts which are intended for the operation of the RCS

[SOURCE: IEC 60050-442:1998, 442-04-28, modified — the term "switch" has been replaced by
"RCS".]

3.106
incorporated hand-operated device
device which allows the switching circuit to be operated, directly or indirectly

Note 101 to entry: An incorporated hand-operated device is not intended for the normal operation of the RCS.
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3.107

disconnectable RCS
RCS consisting of two parts, the first being used as a base and including the terminals, the
other being removable and including the switching and the control circuits, the two parts being
resiliently connected together using a means which allows joining and/or separating with or
without the use of a tool

3.108
rated control current
current required for initiation of the RCS, assigned to the current coil in the control circuit by

the manufacturer (nnly foran RCS prn\/idpd with a current sensitive r‘nil)

3.109

bistable RCS

RC$§ containing a control mechanism which, when not initiated electrically |or actug

me(
initi

3.11
mo

RC{
cha
initi
initi

3.11
prid
RCJ
whi
or g
ene
circ

Notg
RCS]
be s

Notg
disc

3.11
seq
RCJ
can

Note

hanically, remains stable in its operating position and will change its openating position
ation or actuation

0

nostable RCS

hges the operating position of the switch which remains in‘this condition while the RC
bted or actuated, and returns to the position prior to initiation or actuation of the RCS 3
btion or actuation is discontinued

1
rity RCS
b used to operate directly or indirectly a first load circuit or group of load circuits the us

onnected to a second circuit or groupwof-circuits (priority circuits or circuits) which w
rgized will thus initiate the control circuit of the RCS to de-energize the first load circu
pits for the time during which the second circuit or group of circuits is energized

101 to entry: The RCS may have ameans for adjusting the sensitivity of the RCS control circuit to initiat
depending on the total load or cufrent delivered to any part of the circuits (priority switch with current co|
bnsitive to the voltage (priority.switch with voltage coil) applied to the second load or group of loads.

102 to entry: These devices are used to limit the total current into a home installation
nnecting/connecting certain load circuits in the installation while leaving others (the priority circuits) conne

2

uentially operated RCS

b which includes several switching or reversing contacts generally operated by means
allowing different circuit combinations by successive impulses

101, te’entry: The number of impulses is given according to the number of lobes of the cam.

ted
on

b containing a control mechanism which, on electrical initiatior’ or mechanical actuatjon,

S is
fter

e of

Ch at times can be dispensed with, and where the control circuit of the RCS is influenced by

hen
tor

b the
1) or

by
tted.

4

IEC

General requirements

60669-1:2017, Clause 4 is applicable with the following addition:

Addition after the first paragraph:

The operation of an RCS shall not be impaired when it is mounted at an angle deviating by not
more than 5° from the specified position of use.


https://iecnorm.com/api/?name=0c13c95a03a0a4b10bfd9833f0a057fd

-8 - IEC 60669-2-2:2024 © |EC 2024

5 General remarks on tests
IEC 60669-1:2017, Clause 5 is applicable with the following additions:
Addition to Table 1:

Table 1 — Number of specimens needed for the tests

Number of
additional
Clauses and subclauses N.u.m.p.er Specimens 1qr
of specimens
dual current
rating
10 Abnormal operation of the control circuit PQR

Addition of the following new subclause:

5.1I1 Incorporated hand-operated device

If amp RCS is provided with an incorporated hand-operated device\ity'shall be tested as specified
in Qlause 19.

Durfng the making and breaking capacity tests and the normal operation tests, the applicaftion
of the voltage to the RCS coil always at the same phase angle should be avoided, as |this
application can give misleading results.

Pregautions should be taken when using combihations equipped with synchronous motors jand
devfces having similar operating characteristics.

6 |Ratings
IEC{60669-1:2017, Clause 6 is.applicable except as follows:

6.1| Rated voltage

Replacement of the first:paragraph with the following:

Preferred values'ef rated voltage are:
- AC:6V(8V,9V,12V,24V,42V,48V, 110V, 130 V, 220 V, 230 V and 240 V.

Addition. of the following new subclause:

6.101 Rated control voltage
Preferred values of rated control voltage are:

- AC:6V,8V,9V,12V,24V,42V, 48V, 110V, 130V, 220 V, 230 V and 240 V;
- DC:6V,9V,12V,24V,48V,60V, 110V and 220 V.
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