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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements
Electromechanical control circuit devices

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for’ standardization comprising

this end and in addltlon to other activities, IEC publishes International Standa
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) 4

the latter.

5) IEC provides no arkl g proce
equipment decla i

6) All users should e re

7) No liability shall attach_to | i i s, employees, servants or agents including individual experts and
members of its te FC National Committees for any personal injury, property damage or
other damage. of any natuwre whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arising. ot o publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is~dr the Normative references cited in this publication. Use of the referenced publications is
indispensa pplication of this publication

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

International Standard IEC 60947-5-1 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This consolidated version of IEC 60947-5-1 consists of the third edition (2003) [documents
17B/1297/FDIS and 17B/1309/RVD] and its amendment 1 (2009) [documents 17B/1653/FDIS
and 17B/1667/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

This International Standard should be used in conjunction with IEC 60947-1.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 60947 series, under the general title Low-voltage switchgear
and controlgear, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date,
the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

« amended.

@%
S
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices

1 General

The provisions of the general rules, IEC 60947-1, are applicable to this standard, where
specifically called for. General rules, clauses and subclauses thus app ble, as well as
tables, figures and annexes are identified by a reference to IEC 6094 ample 1.2.3,
Table 4 or Annex A of IEC 60947-1.

1.1 Scope and object

This standard applies to specific types|(of ¢

|
3
o)
>
c
=
()
[®]
3
~—
=
=
(7))
2
~—
()
>
2L

ontrol Gir devices such as:
ttons rotary switches, foot switches, etc.;

— pilot switche 3 S itches, temperature sensitive switches (thermostats),
programmers, etc

— position switche a control switches operated by part of a machine or

NOTE 1 A& ircuit device includes (a) control switch(es) and associated devices such as (an) indicator
light(s).

NOTE 2 A controkswitch'i
NOTE 3 A switching €

cludes (a) switching element(s) and an actuating system.

ement may be a contact element or a semiconductor element.

It also applies to specific types of switching elements associated with other devices (whose
main circuits are covered by other standards) such as:

— auxiliary contacts of a switching device (e.g. contactor, circuit breaker. etc.) which are not
dedicated exclusively for use with the coil of that device;

— interlocking contacts of enclosure doors;

— control circuit contacts of rotary switches;

— control circuit contacts of overload relays.
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Contactor relays shall also meet the requirements and tests of IEC 60947-4-1 except for the
utilization category which shall comply with this standard.

This standard does not include the relays covered in IEC 60255 or in the IEC 61810 series,
nor automatic electrical control devices for household and similar purposes.

The colour requirements of indicator lights, pushbuttons, etc., are found in IEC 60073 and
also in publication 2 of the International Commission of lllumination (CIE).

The object of this standard is to state:

a) The characteristics of control circuit devices.
b) The electrical and mechanical requirements with respect to:
1) The various duties to be performed.

2) The significance of the rated characteristics and of the ma
3) The tests to verify the rated characteristics.
c) The functional requirements to be satisfied by the cont vith respect to:
1) Environmental conditions, including those of e
2) Dielectric properties.

3) Terminals.
1.2 Normative references
The following referenced documents are ind ble for the application of this document.

For dated references, only/the edjtien ci ies."kor'undated references, the latest edition
of the referenced documer

IEC 60050(441):1984,
Switchgear, controlgea
Amendment 1 (20Q0

— Chapter 441:

IEC 60050(446):198
Electrical relays

Electrotechnical Vocabulary (IEV) — Chapter 446:

IEC 60068-2-6:

IEC 60068<2-14
Amendment
IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and
identification — Coding principles for indications and actuators

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

IEC 60255 (all parts), Electrical relays
| IEC 60417, Graphical symbols for use on equipment
IEC 60617 (all parts), Graphical symbols for diagrams

| IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules
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IEC 60947-4-1:2000, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
motor-starters — Electromechanical contactors and motor-starters

Amendment 1 (2002)

Amendment 2 (2005)

IEC 60947-5-5:2005, Low-voltage switchgear and controlgear — Part 5-5: Control circuit
devices and switching elements — Electrical emergency stop device with mechanical latching
function

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-
ment techniques — Electrostatic discharge immunity test
Amendment 1 (1998)
Amendment 2 (2000)

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) - . Testing and
measurement techniques — Radiated, radio-frequency, electromagnetii j

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) 4-4: \Testing and
measurement techniques — Electrical fast transient/burst immun ‘

IEC 61000-4-5:2005, Electromagnetic compatibility (.
measurement techniques — Surge immunity test

Amendment 1 (2000)

IEC 61000-4-11:2004,
measurement technique
tests

IEC 61000-4-13,

ment techniques ~ F
port, low-frequency\m

watibility (EMC) — Part 4-13: Testing and measure-
1armonics including mains signalling at a.c. power

Amendme

Electromagnetic-disturbance characteristics — Limits and methods of measurement
Amendment 1 (2004
Amendment 2 (2006)
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2 Definitions

For the purposes of this part of IEC 60947 the definitions of IEC 60947-1 and the following
additions apply:

Alphabetical index of defiNitiONS............co.vuuiiuiii e

ACtUAtiNg QUANTIY oo e en s
Adjustable delay (of a contact element)

Biased poSition ...
BOUNCE tIME ..o
Break-contact element (normally closed)
BULLON o

Change-over contact elements ..........coooooeeiinn o 0 NG
Contact element (of a control switch)
Contact unit ... W N
Control circuit device ..........cooooiiic . 0
Control station .......ccooviiiiiiii L DD
Control switCh ..o LD
Control switch suitable for isolation
Covered push-button ......

-_—

d-delay (of a contact ele
Definite position
Delayed action p
Dependent action ca

Differential value .\
Direct drive .......N....\..N
Double gap i
E
e-delay (0f.a contact @lement) ... e 2411
Electrically separated\contact elements ..o 2.3.3.7
o = (o o LS 2.3.6
EXtended DULION ... e 2343
F
Fixed delay (of a contact element) ... 2413
U o TU ] o o 2.3.41
FOO-SWItCh (PeAaAl) ... o 2.2.2.21
Free pusSh-bULION ..o e o 2.2.213
G
Guided pUSh-DULION ..o 2.2.2.14
I
Mluminated push-button ... e 2.2.2.10
Independent (snap) action contact element ... 2.3.3.8
Instantaneous coNtactor relay ..o e 2211
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JOY SHICK oo e

Key-operated push-butlon ... ...
Key-operated rotary SWItCh ... e

LatChed POSItION ..o e
Latched push-button ..o e e
LimMIted ArIV e oo e e
Limited movement rotary sSwWitCh ...
Locating mechanism (of a rotary switch)
LocKked POSITION ..u.iii
Locked push-button ...

Make-contact element ...........ccoiiiiiii NG N
Minimum actuating force (or moment)
Minimum starting force (or moment) ..o N N N e e e e e
Mushroom button ...

Operating diagram ...........cocoviiiiiniii e
Operating value ..........ccooeiiiiiii 0
Over-travel of the actuator ................8\....00 0
Over-travel of the contact element

Pilot switches ..................™ ..

[T T oY IR0 )l =11 A U S s 2.4.3.2
o111 o I=11TA) (o] o [ A N N S 2.2.1.3
Positive drive ............J...0 S S N N, 24.4.4
Pre-travel of the 1 S N N 2.4.4.1
Pre-travel of the contact element . ..o Y e s 2.4.4.8
o To 1= 0 T 4 1= e 2.21.4
[ VT E o114 (o o g N N 2.2.2.2

Pulse (fleeting) contact  lemMENt Sl i 2.3.3.6
U] g T oYU (o] o e N N PP 2.2.21
1S B o101 L o 10 1 (o o T 2.2.2.3
R
ReECESSEd DUTON . e e 2.3.4.2
REtUIN VAU . e e aans 24.2.3
Rotary CoONtrol SWItCH ..o 2.2.2.15
Rotary button (selector SWItCh) ... e 2.2.2.4
S
Semiconductor lEMENT ... .. e e 2.3.2
Shrouded push-bUttON ... 2.2.2.12
Single gap contact element ... e 2.3.3.1
SWItChING @lEMENT L. e e 2.3.1
T
Time-delay contactor relay ... 2.21.2
Time-delay push-buUtton ... e 2228
TrANSIt POSITION oo e e s 2.4.3.3
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Unidirectional movement rotary switCh ... 2.2.2.18

WODBDIE STICK ... 2.2.2.20

2.1 Basic definitions

211

control circuit device
an electrical device intended for the controlling, signalling, interlocking, etc., of switchgear
and controlgear

21.2
control switch (for control and auxiliary circuits)
a mechanical switching device which serves the purpg

NOTE 1 A control switch consists of one or more contact eleme

NOTE 2 This definition differs from IEV 441-14-46 since
contact elements (see 2.3.2 and 2.3.3).

2.1.3
control switch suitable for isolation

NOTE Such control switches are_i QVie i degree of safety to personnel when working on the
equipment controlled. For t i ally actuated relying on the intelligence of instructed
persons to react in case the i .g. incase of insufficiently opened contacts.

2.1.4 Q

control station

an assembly of o itches fixed on the same panel or located in the same

enclosure

2.2.1
automatic control switches

NOTE Automatic control switches are operated by automatic control (see 2.4.5 of IEC 60947-1). They are also
designated as pilot switches (see 2.2.18 of IEC 60947-1).

2211
instantaneous contactor relay
a contactor relay operating without any intentional time delay

[IEV 441-14-36]

NOTE Unless otherwise stated, a contactor relay is an instantaneous contactor relay.
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