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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of

ENIEC 60730-1:2024+A11:2024. It is derived from IEC 60730-1:2022. It
supersedes BS EN 60730-1:2016+A2:2022, which will be withdrawn on
25 April 2025.

The start and finish of text introduced or altered by amendment A11
is indicated in the text by tags. Tags indicating changes to text carry
the number of the CENELEC amendment. For example, text altered by
CENELEC amendment A11 is indicated by [An) ¢ul.

The UK participation in its preparation was entrusted to Technical
Committee CPL/72, Electrical control devices for household equipment
and appliances.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 06258 8
ICS 97.120

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 October 2024.

Amendments/corrigenda issued since publication

Date Text affected
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EUROPEAN STANDARD EN IEC 60730-1:2024+A11

NORME EUROPEENNE
EUROPAISCHE NORM October 2024

ICS 97.120 Supersedes EN 60730-1:2016; EN 60730-
1:2016/A1:2019; EN 60730-1:2016/A2:2022; EN 60730-
1:2016/prAA:2022

English Version

Automatic electrical controls - Part 1: General requirements
(IEC 60730-1:2022)

Dispositifs de commande électrique automatiques - Automatische elektrische Regel- und Steuergerate - Teil 1:
Partie 1: Exigences générales Allgemeine Anforderungen
(IEC 60730-1:2022) (IEC 60730-1:2022)

This European Standard was approved by CENELEC on 2024-01-31. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

rer. D OGHENSIES

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

EN IEC 60730-1:2024+A11:2024 (E)

European foreword

The text of document 72/1307/FDIS, future edition 6 of IEC 60730-1, prepared by IEC/TC 72
"Automatic electrical controls" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN IEC 60730-1:2024.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2025-04-25
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) -
document have to be withdrawn

This document supersedes EN 60730-1:2016 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a standardization request addressed to CENELEC by the
European Commission. The Standing Committee of the EFTA States subsequently approves these
requests for its Member States.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60730-1:2022 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:

IEC 60990:2016
IEC 60669-1

IEC 60730-2-5

IEC 60998-2-1

IEC 61000-6-7:2014
IEC 61032:1997
IEC 61140:2016

IEC 61508-3:201d

IEC 61508-7:201d

NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

Approved as EN 60990:2016 (not modified)
Approved as EN 60243-1

Approved as

Approved as

Approved as

Approved as EN 61000-6-7:2015 (not modified)
Approved as EN 61032:1998 (not modified)
Approved as EN 61058-1-1

Approved as EN 61140:2016 (not modified)
Approved as EN 61508-3:2010 (not modified)
Approved as EN 61508-7:2010 (not modified)
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EC 61810-1 NOTE Approved as EN 61810-1
IEC 63044-3 NOTE Approved as EN IEC 63044-3

IEC 63044-5-1:2017 NOTE Approved as EN IEC 63044-5-1:2019 (not modified)

ISO 62:2008 NOTE Approved as EN I1SO 62:2008 (not modified)
ISO 75-1 NOTE Approved as EN ISO 75-1

NOTE Approved as EN ISO 178:2019 (not modified)
NOTE Approved as EN I1SO 527-1:2019 (not modified)
ISO 16484-2 NOTE Approved as EN I1SO 16484-2

European foreword to amendment A11

This document (EN IEC 60730-1:2024/A11:2024) has been prepared by Technical Committee CLC/TC 72
“Automatic controls for household use”, the secretariat of which is held by BSI.

The following dates are fixed:

» latest date by which this document has to be (dop) 2025-04-25
implemented at national level by publication of
an identical national standard or by

endorsement

+ latest date by which the national standards (dow) —*
conflicting with this document have to be
withdrawn

* No date of withdrawal (dow) has been given pending the updating of all the Parts 2 to align with
EN IEC 60730-1:2024. The applicable date of withdrawal is given in each part 2. It is intended the dow for this
Part 1 will be fixed once all the Parts 2 have been updated.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document is read in conjunction with appropriate Part 2 for a particular type of control, or for controls for
particular applications. This document can also be applied, so far as reasonable, to controls not mentioned in
a Part 2, and to controls designed on new principles, in which case additional requirements can be necessary.

Subclauses which are additional to those in IEC 60730-1:2022 are numbered 601, 602 etc. New annexes are
labelled ZA, ZB etc.

Special national conditions causing a deviation from this document are listed in Annex ZB (normative).
National deviations from this document are listed in Annex ZC (informative).

This document has been prepared under a standardization request addressed to CENELEC by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.
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Annex ZA
(normative)

Normative references to international publications with their
corresponding European publications

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

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2  Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cencenelec.eu.

Publication Year Title EN/HD Year
IEC 60038 - IEC standard voltages N 60038 2011
IEC 60065 2014 Audio, video and similar electronic apparatus EN 60065 2014
— Safety requirements +A11 2017
+AC 2016
+AC 2017
+AC 2018
EC 60068-2-75 - Environmental testing — Part 2-75: Tests - EN 60068-2-75 2014
Test Eh: Hammer tests
EC 60085 - Electrical insulation - Thermal evaluation and EN 60085 2008
designation
EC 60099-1 1991' Surge arresters — Part 1: Nonlinear resistor - -
type gapped arresters for a.c. systems
EC 60112 2020 Method for the determination of the proof and EN IEC 60112 2020
the comparative tracking indices of solid
insulating materials
EC 6012 series Miniature fuses EN 60127-1 2006
+ A1 2011
+ A2 2015
EN 60127-2 2014
EN 60127-3 2015
+ A1 2020
EN 60127-4 2005
+ A1 2009
+ A2 2013
EN 60127-6 2014
EN 60127-7 2016

EN IEC 60127-8 2018

T |EC 60099-1| is referred to into Annex C (informative) only, therefore it is listed in the bibliography. Future
Amendment 1 to IEC 60730-1:2022 will refer to IEC 60664-1:2020 and therefore there will be a new reference
to IEC 61643 (all parts) instead of |EC 60099-1|.
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Publication Year
IEC 60227-1 -
IEC 60245-1 -
IEC 60269 series
IEC 60335-1 2020
IEC 60384-14 -
IEC 60384-16 -
IEC 60384-17 -
IEC 60417

e
IEC 60423 -
EC 60529 1989
+ AMD1 1999
+ AMD2 2013
IEC 60539 series

Full document details: BS EN IEC 60730-1:2024+A11:2024
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Title

Polyvinyl chloride insulated cables of rated
voltages up to and including 450/750 V Part 1:
General requirements

Rubber insulated cables - Rated voltages up
to and including 450/750 V Part 1: General
requirements

Low-voltage fuses

Household and similar electrical appliances —
Safety — Part 1: General requirements

Fixed capacitors for use in electronic
equipment - Part 14: Sectional specification -
Fixed capacitors for  electromagnetic
interference suppression and connection to
the supply mains

Fixed capacitors for use in electronic
equipment Part 16: Sectional specification:
Fixed metallized polypropylene film dielectric
DC capacitors

Fixed capacitors for use in electronic
equipment - Part 17: Sectional specification -
Fixed metallized polypropylene film dielectric
AC and pulse capacitors

Databas Graphical symbols for use on equipment

Conduit systems for cable management —
Outside diameters of conduits for electrical
installations and threads for conduits and
fittings

Degrees of protection provided by enclosures
(IP Code)

Directly  heated
coefficient thermistors

negative  temperature

EN/HD Year
N 50525-2-11 2011
N 50525-2-21 2011

+AC 2013

EN 60269-1 2007

+ A1 2009

+ A2 2014

EN 60269-4 2009

+ A1 2012

+ A2 2016

EN 60269-6 2011

HD 60269-2 2013

+ A1 2017

HD 60269-3 2010

+ A1 2013

EN IEC 60335-1 2023

+ A11 2023

EN 60384-14 2013

+ A1 2016

+AC 2016

EN IEC 60384-16 2019

+AC 2020

EN IEC 60384-17 2019

+AC 2021
N 60423 2007
N 60529 1991

+ corr. May 1993

+ A1 2000

+ A2 2013

+AC 2016

EN 60539-1 2016

+AC 2017

EN IEC 60539-2 2019
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Publication Year Title
EC 60664-1 20072 Insulation coordination for equipment within
low-voltage systems

IEC/TR 60664-2-2 20023

EC 60664-3 2016

EC 60664-4 -

EC 60695-2-10 -

EC 60695-2-11 2021

EC 60695-10-2 -

IEC 60738 series

EC 60747-5-5 -

IEC 60884-1 -

IEC 60884-2-5 2017

EC 60998-2-2 -

EC 60998-2-3 -

Part 1: Principles, requirements and tests

Insulation coordination for equipment within
low-voltage systems - Part 2-2: Interface
considerations - Application guide

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

Insulation coordination for equipment within
low-voltage systems - Part 4: Consideration of
high-frequency voltage stress

Fire hazard testing
Part 2-10: Glowing/hot-wire based test
methods - Glow-wire apparatus and common
test procedure

Fire hazard testing - Part 2-10: Glowing/hot-
wire based test methods - Glow-wire
flammability test method for end products
(GWEPT)

Fire hazard testing - Part 10-2: Abnormal
heat - Ball pressure test

Thermistors - Directly heated positive function
temperature coefficient

Semiconductor devices - Part 5-5:
Optoelectronic devices — Photocouplers

Plugs and socket-outlets for household and
similar purposes - Part 1: General
requirements

Plugs and socket-outlets for household and
similar purposes - Part 2-5: Particular
requirements for adaptors

Connecting devices for low-voltage circuits for
household and similar purposes
Part 2-2: Particular requirements for
connecting devices as separate entities with
screwless-type clamping units

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

2 withdrawn

3 Dated as no European equivalent exists.

Full document details: BS EN IEC 60730-1:2024+A11:2024

EN/HD
EN 60664-1

EN 60664-3

EN 60664-4
+ corr. Oct.

EN IEC 60695-2-10

EN IEC 60695-2-11

EN 60695-10-2

EN 60738-1

+ A1

EN 60738-1-1
EN 60738-1-2
EN 60738-1-3
EN 60738-1-4

EN IEC 60747-5-5

IEC 60884-1

IEC 60884-2-5

EN 60998-2-2

EN 60998-2-3

Year
2007

2017

2006
2006

2021

2021

2014

2006
2009
2008
2008
2008
2008

2020

2022

2017

2004

2004
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Publication
EC 60999-1

EC 61000-3-2 -

EC 61000-3-3 -

EC 61000-3-11 -

EC 61000-3-12 -

EC 61000-4-2 2008

EC 61000-4-3 -
EC 61000-4-4 -
IEC 61000-4-5 2014
+ A1 2017

EC 61000-4- -

EC 61000-4-8 -
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Title

Connecting devices - Electrical copper
conductors — Safety requirements for screw-
type and screwless-type clamping units — Part
1: General requirements and particular
requirements for clamping units  for
conductors from 0,2 mm2 up to 35 mm2
(included)

El Electromagnetic compatibility (EMC) — Part
3-2: Limits — Limits for harmonic current
emissions (equipment input current < 16 A per
phase)

Electromagnetic compatibility (EMC) — Part 3—
3: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-
voltage supply systems, for equipment with
rated current<16 A per phase and not
subject to conditional connection

Electromagnetic compatibility (EMC) — Part 3—
11: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-
voltage supply systems — Equipment with
rated current < 75 A and subject to conditional
connection

Electromagnetic compatibility (EMC) — Part 3—
12: Limits — Limits for harmonic currents
produced by equipment connected to public
low-voltage systems with input current > 16 A
and < 75 A per phase

Electromagnetic compatibility (EMC)
Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity
test

Electromagnetic compatibility (EMC)
Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test
Electromagnetic compatibility (EMC)
Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst
immunity test

Electromagnetic compatibility (EMC)
Part 4-5: Testing and measurement
techniques - Surge immunity test
Electromagnetic compatibility (EMC)
Part 4-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields

Electromagnetic compatibility (EMC) Part 4-8:
Testing and measurement techniques - Power
frequency magnetic field immunity test

EN/HD Year
EN 60999-1 2000
EN IEC 61000-3-2 2019
+ A1 2021
EN 61000-3-3 2013
+ A1 2019
+ A2 2021
+ AC 2022
EN IEC 61000-3-11 2019
EN 61000-3-12 2011
EN 61000-4-2 2009
EN IEC 61000-4-3 2020
EN 61000-4-4 2012
EN 61000-4-5 2014
+ A1 2017
EN 61000-4-6 2014
+ AC 2015
EN 61000-4-8 2010
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Annex ZB
(normative)

Special national conditions

Special national condition: National characteristic or practice that cannot be changed even over a long
period, e.g. climatic conditions, electrical earthing conditions.

NOTE If it affects harmonization, it forms part of the European Standard.

For the countries for which the relevant special national conditions apply these provisions are normative, for
other countries they are informative.

Clause Special national condition

3.7.3 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0 controls are not allowed.

3.74 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0l controls are not allowed.

3.7.6.3 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0l controls are not allowed.

4.3.4.31 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0 and class 0l controls are not allowed.

4.3.4.3.3 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0 and class 0I controls are not allowed.

5.4.2.2 United Kingdom
Add to the requirement in 5.4.2.2:
Terminals intended exclusively for a live external conductor shall be indicated by the letter ‘L.

5.4.2.4 United Kingdom
Add to the requirementin 5.4.2.4:
The letter ‘L’ shall not be used except as indicated above.

711 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0l controls are not allowed.

9.9.5 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Class 0 and class 0I controls are not allowed.

15.2 Austria, Belgium, Denmark, France, Germany, Italy, Norway and United Kingdom
Table 16, footnote ¢ Class 0l controls are not allowed.

18.2.1 Estonia, Finland, Norway and Sweden
In the first dashed paragraph, replace “(-10 = 2) °C” by “(-25 % 2) °C".
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Annex ZC
(informative)

A-deviations

A-deviation: National deviation due to regulations, the alteration of which is for the time being outside the
competence of the CEN and/or CENELEC national member.

This European Standard does not fall under any Directive/Regulation of the EU.

In the relevant CEN and/or CENELEC countries, these A-deviations are valid instead of the respective
provisions of the European Standard until the national situation causing the A-deviation has changed.

Clause  Deviation
9.1.3 United Kingdom (Statutory Instrument 1768:1994)
Add to the requirement:

These regulations apply to all plugs for domestic use at a voltage of not less than 200 V and in
general allow only plugs to BS 1363-1| to be fitted.

Documents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01121087U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

-2- IEC 60730-1:2022 © IEC 2022
CONTENTS
FOREWORD ...ttt et ettt e et et e ettt e et e e et e e et e e et e e et e e et e et e et e et e e eans 10
1 1o o 1= S 14
2 NOIMALIVE FEIEIENCES . ouiiitie ettt e e 15
3 Terms and definitioNs ... 19
3.1 Definitions relating to ratings, voltages, currents, frequencies, and wattages......... 19
3.2 Definitions of types of control according to purpose .........ccoooviiiiiiiiei e 21
3.3 Definitions relating to the function of controls............coooii i, 24
3.4 Definitions relating to disconnection and interruption ..............ccoooiiiiiiiiiiieeeeen 27
3.5 Definitions of types of control according to construction...............cooiiinn. 28
3.6 Definitions of type of automatic action of a control ... 29
3.7 Definitions relating to protection against electric shock and type of insulation ....... 30
3.8 Definitions relating to component parts of controls ... 34
3.9 Definitions of types of terminals and terminations of controls ....................cooonni. 35
3.10 Definitions relating to the connections to controls ..o, 37
3.11  Definitions relating to the performance of type 2 actions ............c.ccoeiiiiiiiinn. 38
3.12 Definitions relating to the requirements for creepage distances and

ClBANAINCES ..o 38
3.13  Miscellaneous definitions ... ... 39
3.14  Definitions relating to manufacturer and USer.............cooiiiiiiii i 41
3.15 Definitions pertaining to thermistors ..., 41
3.16  Definitions relating to the structure of controls using software............................... 41
3.17 Definitions relating to error avoidance in controls using software .......................... 41

3.18 Definitions relating to fault/error control techniques for controls using
SO A e 41
3.19 Definitions relating to memory tests for controls using software ............................ 41
3.20 Definitions of software terminology — General ..o 41
3.21 Definitions relating to classes of control functions...............coooiiiiiiiiininn 41
3.22 Definitions relating to functional safety...........cc.cooi i 41
3.23 Definitions related to access to data exchange ..o 42
3.24  Definitions related to EMC performance.............oouiiiiiiiiiiiii e 42
S € 7= o T=Y o= | 44
4.1 General structure of the document ..o 44
4.2 General reqUIrEMENES ... 45
4.3 General NOtES ON 1ESES .. i 45
5 Required technical information ... 49
5.1 General rEQUITEMENTS ...iui e e e e e 49
5.2 Methods of providing technical information ..., 49
5.3 Class 1 SYMDOI ... e 57
54 Additional requirements for Mmarking ..o 57
5.5 Warning or cautionary mMarkingsS .....vueeei e 59
6 Protection against electric ShOCK ..o 59
6.1 General rEQUITEMENTS ...iui e e e e e e e 59
6.2 Actuating members and actuating means ...........cooiiiiiii i 61
6.3 LOF=T o 1= Tod | (o] =P 62
6.4 Covers and uninsulated live or hazardous parts ...........ccccovviiiiiii i, 62

Documents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © |IEC 2022 -3-

6.5 Battery operated controls provided with a user accessible mains supply input

[oTo] oY g = o3 o] oo PPN 62
7 Provision for protective earthing .........ccooooiiiiiii 63
7.1 Class 0l and Class | CONrOIS.......oeuiii e 63
7.2 Class Il and class [ controls ... 63
7.3 Adequacy of earth coNNECLiONS ..o 63
7.4 COrTOSION MESISTANCE ...t e e 64
7.5 Other reqUIrEMENTS ... e 65
7.6 Protective equipotential bonding ... 65
8 Terminals and terminations . ... ..o i 65
8.1 Terminals and terminations for external copper conductors.............coeeveeiiiennennn.n. 65
8.2 Terminals and terminations for internal conductors ..., 70
8.3 Terminals and terminations for integrated conductors ..............ccoiiiiiiii i, 72
9  Constructional reqUIremMeENts .. .. o e 72
9.1 At ErIAlS . e 72
9.2 Protection against electric ShOCK ..o 72
9.3 Actuation and OpPeration ... ..o 75
9.4 A ONS e 78
9.5 OPENINGS IN BNCIOSUIES ...ttt e e e e e e aaees 80
9.6 MoUuNting Of CONTIOIS ...ouiiiiii e e 80
9.7 Attachment Of COrds ..o e 82
9.8 Size of cords — non-detachable ... 83
9.9 INTET OPENMINGS ot 83
9.10 Equipment inlets and socket-outlets ..o 84
9.11 Requirements during mounting, use, maintenance and servicing..........c...ccc.ccoeeeen.. 85
9.12  Controls USING SOftWAre ... 87
9.13 Protective controls and components of protective control systems ........................ 90
10 Threaded parts and CONNECIONS ... ..o e 92
10.1  Threaded parts moved during mounting or ServiCing ..........ccocooeiiiiiiiiiiiiieeen. 92
10.2 Current-carrying connections and connections providing protective earthing
[o70] 01110 1U 11 2 PP 94
11 Creepage distances, clearances and distances through solid insulation......................... 95
T T 7= o =Y =Y S 95
L O =T T = T =T P 96
11.3  Creepage diStanCes . ... i 100
T1.4  Solid INSUIATION . oei e 104
12 O 1 T oYY =] 21 £ P 105
12 B I -1 13 o] o 41 = PP 105
12.2  Switch mode power supplies and ConNVerters ...........ocooviiiiiiiiiii e 105
12.3 AP ACITO S coniti i 106
D S T (= 106
T2.8 VM aAriSOrS oo e 106
T2.6 T RO MO0 S .t 106
T2, 7 REIAY S et 107
12.8  Other COMPONENTS oot e e e 107
13 Fault assessment on electronic Circuits ... 107
13.1 Fault assessment for inherent safety.........ccoooiiii i, 107
13.2 Fault assessment to ensure functional safety.............ccoooi, Docdﬁ.’ients

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

-4 - IEC 60730-1:2022 © IEC 2022
14 Moisture and dust reSiStanCe ... ..o 113
14.1  Protection against ingress of water and dust ... 113
14.2  Protection against humid conditions ..........ccooiiiiiiii 114
14.3 Touch current test for in-line cord controls and free-standing controls................. 115
15 Electric strength and insulation resistance ..o 116
15.1  Insulation reSiStanCe .. ..o 116
15.2  EleCtric sStrength ..o 116
15.3 Additional tests for in-line cord and free-standing controls .................ccooiiinnn. 118
G =7 o Vo Pt 119
17 Manufacturing deviation and drift....... ... 123
18  Environmental StreSS ..o e 123
18.1  Transportation and StOrage ..o 123
18.2 Environmental stress of temperature..........ooo 123
O ENAUIANCE e 124
19.1  General reqUIrEmMENTS ..o e 124
19.2  Electrical conditions for the tests ... 125
19.3 Thermal conditions for the tests ... ... 131
19.4 Manual and mechanical conditions for the tests .............coooiiiiiiiiii 131
19.5 Dielectric strength requirements....... ..o 132
TO.6 AQEING 1ESt Lo 132
19.7 Overvoltage test or overload test in all countries using an overload test of
automatic action at accelerated rate ... 132
19.8 Test of automatic action at accelerated rate..............ooooi 133
19.9 Test of automatic action at slow rate...........coooiiiiiiiii 133
19.10 Overvoltage test or overload test in all countries that use the overload test of
manual action at accelerated speed ... 134
19.11 Test of manual action at slow speed ... 134
19.12 Test of manual action at high speed which has multiple poles, and where
polarity reversal occurs during the action ..o 134
19.13 Test of manual action at accelerated speed ... 134
19.14 Evaluation of COMPIANCEe .......ooiiiiii e 135
19.15 Test for particular purpose CoONtrolS......ccouiiniiiiiiii e, 135
20 Mechanical strength ... 135
20.1  General reqUIremMENTS .. . e 135
20.2  IMPacCt reSISIANCE .. 136
20.3  Free-standing CONtrOlS ... 137
20.4  In-line Cord CONIIOlS ..oeie e 137
20.5 Pull-cord actuated CONtrolS ..o 137
20.6 Foot actuated CoNtrols ... ... 138
20.7 Actuating member and actuating means...........coooiiiiiii 138
20.8  FleXiNg — 1ot .o 139
20.9 Cord anchorages — test. ... 139
21 Resistance to heat, fire and tracking.........cccoiiiiiii i 140
21.1  General reqQUITEMENTS ...ou.iiii e e 140
21.2 Integrated, incorporated and in-line cord controls............coooiiiiiiiiii i 140
P 21.3  Independently mounted CONLIOIS ......c...vveeieeiiie e, 141
22  REeSIStANCE 10 COMMOSION ...ttt et 142
22,1 Resistance to rUSHING ..o Docdﬁ%ents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © |IEC 2022 -5-

23 Electromagnetic compatibility (EMC) requirements — Emission ...............ccoooiiiininnni. 142
23.1  General reqQUIremMENt .. .. . e 142
23.2  High freqUENCY EMISSION ... ..iuiiiii e e 143
23.3  LOW freqUENCY ©MISSION ...ttt 146

24 NOIMaAl OPEIAtiON ..o e e 146

25 Electromagnetic compatibility (EMC) requirements — Immunity ... 146
24 IR 7= o = ¥ 146
25.2 EMC test plan and report ..o 147
25.3  IMMUNItY FEQUITEMENTS ... e e 149
25.4  PerformancCe Criteria . .....ooeiiee e 152
25.5  SUrge immuUNIty tEST ..o 153
25.6  Electrical fast transient immunity test...........oooi 153
25.7 Radio-frequency electromagnetic field immunity..............cooooiiiiiiiiii 154
25.8 Electrostatic diSCharge ... ..o 154
25.9 Immunity to power-frequency magnetic fields..........c..coooiiiiiii i, 154
25.10 Test of the influence of voltage dips and voltage interruption in the power

SUPPIY NMEIWOTK .o e 154

26  Abnormal operation testS ... .. i 155
26.1  Abnormal temperature test. ... ..o 155
26.2  OVerload teStS oo 156
26.3 Battery short-Circuit test ... oo 157

Annex A (normative) Indelibility of Markings........ooooiiiiii 174

Annex B (normative) Measurement of creepage distances and clearances in air................ 176

Annex C (informative) Nominal voltages of supply systems for different modes of

Lo XYY Vo 2= Yo [T o0 o 1 { e | P 180

Annex D (normative) Overvoltage categories ... ..o 182

Annex E (informative) Typical usage of controls and related overvoltage categories .......... 183

Annex F (normative) PoOlUtiON degrees ..o 184
F.1 POIIULION Lo 184
F.2 Degrees of pollution in the micro-environment ..............coooiiiiiiiiiii i, 184

Annex G (normative) Resistance to heat, fire and tracking tests ............co.ooi, 185
G.A1 GlOW-WITE 1S et 185
G.2 Proof tracking test. .. ... 185
G.3 Ball PresSSUIre 1St . .. i 185

Annex H (normative) Requirements related to functional safety .............c..ooin, 187
H.3 Terms and definitions. .. ... 187
H.5 o) 1] o g2 =1 40 o 198
H.9 Constructional reqUIrEmMENES ..o 199
H.13 Fault assessment on electronic CirCuits ...... ..o 216
H.17 Manufacturing deviation and drift ..o 220
L I T = o o [0 = o 221
H.25 Electromagnetic compatibility (EMC) requirements — Immunity............................ 222

Annex | (normative) Requirements for certain types of DC supplied controls...................... 235
[.1 S ToTo] o 1P 235

Annex J (normative) Requirements for thermistor elements and controls using

L0 =18 0 41153 o 237
J.1 S ToTo] o1 PP 237

Annex K (normative) Circuit for measuring touch current ... 00 . D OClbmentS

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

-6- IEC 60730-1:2022 © IEC 2022
Annex L (normative) Printed circuit board coating performance test.................coooeiiiiieni. 255
Annex M (normative) Printed circuit board protection ............ccoiiiiiiiiiiii 257
Annex N (informative) Explanatory notes for surge immunity test..............ccooiinn. 260
N.1 Different soUrce iMpPedaNCES ... ..c.uiiiii e 260
N.2 Application of the tests ... 260
N.3 Installation classifiCation ...... ..o 261
Annex O (informative) Guidance for applying Clause 11 .. ..., 264
Annex P (normative) Requirements for SELV and PELV ..o 267
P.1 Overview of the requirements for SELV and PELV ..o, 267
P.2 Protection against electric shock by SELV system or PELV system..................... 267
P.3 Protective measures for SELV system and PELV system ..........c..cooiiins 268
Annex Q (informative) Regional differences relevant for the member countries of
L0717 =T o PP 270
PEAnnex R (informative) National differences relevant in the United States of America............ 271
R.2 NOrmative refereNCeS ... ..o e 271
Annex S (informative) National differences relevantin Japan............c..coooiiiiiiiiiiiieeennn, 272
S.2 NOrmative refereNCeS .. ..o e 272
Annex T (informative) National differences relevantin Canada ..................ccooeviiiiiiiiennennn, 273
T.2 NOIMAtiVE FEIfEIENCES ... it 273
7T o 1o Yo =1 o o 12 274 (i)
Figure 1 — EXample Of POrtS ... 42
Figure 2 — Structure of the document with respect to inherent safety and functional
ST O Y e 45
Figure 3 — Example of an electronic circuit with low power points ..............ccooiiiiiiiin . 108
Figure 4 — Test pin probe 13 of [EC 61032:1997]......coumveeieeeee e 157
Figure 5 — Test finger probe B of IEC 61032: 1997 .....ccovveeiuieeeeieeeeeee e 158
Figure 6 — Test fingernail ... ... 159
Figure 7 — Impact test for free-standing CoNtrols ............cooiviiiiiiii i 160
Figure 8 — TumMDbIING Darrel ... ..o e e aaea e 160
Figure 9 — Apparatus for testing durability of markings on rating labels......................coooei. 161
Figure 10 — Apparatus for flexing test ... 161
Figure 11 — Screw terminals and stud terminals ... 162
Figure 12 — Pillar terminals .......ouiii e e e e aaea e 163
Figure 13 — Mantle terminals. ... ... 164
Figure 14 — Saddle and lug terminals ... 165
LT LU T I T 1= T o 1< S 166
Figure 16 — Tabs for non-reversible CONNECIOrS .........coviiiiiiiiii e 167
Figure 17 — RECEPIACIES ... 168
Figure 18 — Measurement of creepage distance and clearance ..............cccocoviiiiiiiiincenn. 169

Figure 19 — Diagram for touch current measurement at operating temperature for
single-phase connection of class 1l CONtrols ..o, 170

Figure 20 — Diagram for touch current measurement at operating temperature for
single-phase connection of controls other than class Il ... 170

Figure 21 — Diagram for touch current measurement at operating temperature for
three-phase connection of class Il controls ... A DOCUmmentS

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01379151?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01379151?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © |IEC 2022 -7-

Figure 22 — Diagram for touch current measurement at operating temperature for
three-phase connection of controls otherthan class Il..........c.cooiiiiii i, 172

Figure 23 — Diagram for touch current measurement at operating temperature for
single-phase connection of controls to three-wire, ground neutral supply other than
o F= T 1= S 172

Figure 24 — Diagram for touch current measurement at operating temperature for
two-phase connection of controls to three-wire, ground neutral supply other

TAN ClASS 1l e e 173
Figure B.1 — NGITOW GrOOVE .. .uuiii ittt ettt et ettt ettt e e e e s 177
Figure B.2 — WiId@ GrOOVE ......cuiiiiii ittt et 177
Figure B.3 — V-Shaped QrOOVE .....cuiiiiiiii et e e et e e aaeaees 177
FIQUIE B — RiID . et 177
Figure B.5 — Uncemented joint with narrow groove ..o 178
Figure B.6 — Uncemented joint with wide groove ...........ccooiiiiiiiiii 178
Figure B.7 — Uncemented joint with narrow and wide grooves...........ccoccooieiiiiiiiiiii e, 178
Figure B.8 — Diverging Side WallS ........ouieiiii e 179
FIigure B.O — INAITOW MBCESS ..ottt ettt ettt ettt e e 179
Figure B.10 — Wide FBCESS . ettt ettt aa s 179
Figure B.11 — Conductive floating part ..........ccooiiiiii e 179
Figure H.1 — V-Model for the software life CyCle ........ccoviiiiiiiii e 207
Figure H.2 — Voltage variation test.... ... 225
Figure J.1 — Generic test circuit for inrush-current limiting thermistor endurance test.......... 253
Figure K.1 — Circuit for measuring touch Currents ...........ccoooiiiiiiiii e 254
FIgure L1 — Test SamMPIe oo e e et e e 256
Figure M.1 — Example of type 1 protection ....... .o 258
Figure M.2 — Example of type 2 protection ... ... 259
Figure N.1 — Example of surge protection by shielding in buildings with common earth

FE O BN CE SY S OIS .ottt 262
Figure N.2 — Example of secondary surge protection in buildings with separate

common earth reference SYSEMS ... 263
Figure N.3 — Example of primary and secondary surge protection of indoor/outdoor

1= U T o .4 1= o | 263
Figure 0.1 — Guidance flowchart for application of requirements of Clause 11.................... 265
Table 1 — Required technical information and methods of providing these information .......... 52
Table 2 — Cross-sectional area of cONdUCIOrS .........coiiiiiiiiiii 66
Table 3 — Terminal CONAUCTIOIS .. .. e e 68
Table 4 — Conductor pull test ValUues ... e 68
Table 5 — Nominal cross-sectional areas of conductors............coooiiiiiiiii i 70
Table 6 — Axial force values for tab insertion and withdrawal ...............ccoooiiii 71
Table 7 — Minimum cord CONAUCTON SIZES .....euiii e 83
Table 8 — Data @XChanGe ... ... 88
Table 9 — Threaded parts torque test values ... 94

Table 10 — Rated impulse voltage for equipment energized directly from the supply
mains (from JEC 60664-1:2007), Table F.1) ....ooiiiiiieee e, 97

Table 11 — Clearances for insulation co-ordination (from [EC 60664-1:2007, - Tahle Qo.c.uments
Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30111840?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30111840?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

-8- IEC 60730-1:2022 © IEC 2022
Table 12 — Minimum creepage distances for basic insulation ....................coooi, 102
Table 13 — Minimum creepage distances for functional insulation ........................ 103
Table 14 — Electrical/electronic component fault modes ... 109
Table 15 — Minimum insulation resiStanCe ....... ..o 116
Table 16 — Insulation or disconnection test voltages ..o, 117
Table 17 — Maximum heating temperatures ... ..o 121
Table 18 — Electrical conditions for the overvoltage and endurance tests.............c..ccooeeennee. 127
Table 19 — Electrical conditions for the overload tests of 19.7 and 19.10 .............cooeiiiennee. 129
Table 20 — Electrical conditions for the endurance tests of 19.8, 19.9, 19.11, 19.12 and
Lt 1 S 130
Table 21 — Pull-cord force test values ... e 138
Table 22 — Pull and tOrqUE ValUES ......co.ieiii e e e e 139
Table 23 — Emission limit for residential electromagnetic environment................................ 144
Table 24 — Emission limit for industrial electromagnetic environment...................coo. 145
Table 25 — The applicable EMC test in relation to the class of control function and type
Lo 2 o7 {0 o 147
Table 26 — Immunity test requirements for residential electromagnetic environments.......... 149
Table 27 — Immunity test requirements for industrial electromagnetic environment ............. 151
Table 28 — Performance Criteria ... ... e 153
Table 29 — Maximum winding temperature (for test of mechanical blocked output
(oTo] gTe FLATeT = PSPPI 156
Table B.1 — Value Of X oo e e e e 176
Table C.1 — Inherent control or equivalent protective control..............ccooiiiiiiiiiiin, 180
Table C.2 — Cases where protective control is necessary and control is provided by
surge arresters having a ratio of clamping voltage to rated voltage not smaller than
that specified by [EC B0099-T ... ettt ettt 181
Table E.1 — TYPICaAl USAGE ... e et e 183
Table H.1 — Additional items to Table 1. 198
Table H.2 — Acceptable measures to address fault/errors @.............coooviiieeiiieiiiciieeeeee 201
Table H.3 — Examples of techniques/measures for semi-formal methods ............................ 208
Table H.4 — Examples of techniques/measures for software architecture specification........ 208
Table H.5 — Examples of techniques/measures for module design specification.................. 209
Table H.6 — Examples of techniques/measures for design and coding standards ................ 209
Table H.7 — Examples of techniques/measures for software module testing........................ 210
Table H.8 — Examples of techniques/measures for software integration testing................... 211
Table H.9 — Examples of techniques/measures for software safety validation ..................... 211
Table H.10 — Combinations of analytical measures during hardware development .............. 213
Table H.11 — Examples of defences against unauthorised access and transmission
L= 1118 =30 2 0o o [ PN 214
Table H.12 — Applicable test levels in addition to Clause 25...........ccooiiiiiiiiiiiiii, 223
Table H.13 — Voltage dips, short interruptions and voltage variations....................c.L 224
Table H.14 — Test values for voltage variations.............cooiiiiiiiii e, 225
Table H.15 — Test voltages for test level 2 (depending on the installation class
(oToYTo 11410 o 1= PSP PRNN 228
Table H.16 — Test level for electrical fast transient bursttest ... Doclmqents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02369792U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © IEC 2022 -9-

Table H.17 — Test levels for conducted disturbances on mains and /O lines..........c............ 230
Table H.18 — Test level for immunity to radiated electromagnetic fields ...............c..coo. 231
Table H.19 — Increased test level for radiated immunity ... 232
Table H.20 — Test level for supply frequency variations ............coocoeiiiiiiiiiiii i, 233
Table H.21 — Test level for continuous fields...........cooooiiiiiiiii 233
Table I.1 — Electrical transient conduction immunity in accordance with ISO 7637-2 ........... 235
Table 1.2 — Electrical transient conduction immunity in accordance with ISO 7637-3 ........... 236
Table J.1T — MaxXimum CUITENt ... .o e e e et et eae s 239
Table J.2 — Normal operating conditions .........c.ooiiiiii e 240
Table J.3 — Samples for the test (clause reference) ..o 241
Table J.4 — Electrical and thermal ratings of a thermistor.............co.oi 242
Table J.5 — Additional items to Table 1 ... 243
Table J.6 — Sequence of calibration and conditioning tests for PTC thermistors .................. 245
Table J.7 — Classes for PTC sensing thermistors ..........ooooiiiiiiiiii e 246
Table J.8 — Sequence of calibration and conditioning tests for NTC thermistors.................. 247
Table J.9 — Classes for NTC sensing thermistors............ccooiiiiiiiii i, 247
Table J.10 — Number of cycles for endurance test..........cccoeiiiiiiiiiiiiii e, 251
Table J.11 — Ageing test temperature ... ... 251
Table J.12 — Number of cycles for endurance test........c..ooiiiiii i 252
Table L.1 — Environmental cycling CONditioNS ..o 255
Table M.1 — test levels or conditions..........cooiiiiiii 257
Table 0.1 — Example A — Using Annex O guidance for applying Clause 11 ..........cc.coieeenne. 266
Table 0.2 — Example B — Using Annex O guidance for applying Clause 11 ..........cc.coiiennne. 266
Table Q.1 — Additional aging parameters for WindingsS..........ccooiiiiiiiiiiiii e 271

Documents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02825626U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

-10 - IEC 60730-1:2022 © |EC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS -
Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

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

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

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

IEC 60730-1 has been prepared by IEC technical committee 72: Automatic electrical controls.
It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2013, Amendment 1:2015
and Amendment 2:2020. This edition constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a)

Structure of the main
clauses

The clauses of the standard are grouped into two sections
of requirements, where

o the first section consists of the Clauses 5 to 13 that, in
general, addresses the construction of the product. It is
noted that certain construction requirements may have
verification requirements integrated within the clause to
facilitate usage of the standard, and

e the second section consists of Clauses 14 to 26 that
addresses the verification requirements;

b) Scope Relocated and deleted clauses to better reflect the products
covered under the part 1 and for easier reading;

c) Normative references Updated references;

d) Terms and definitions Revised text in certain clauses and relocated relevant
Clause H.3 subclauses into Clause 3;

e) General requirements General structure of the standard explained along with a
figure to depict the intent;

f)  General notes on tests Reduced sample size from 3 to 1, yet requiring analysis;
order of tests more flexible; relocation of battery
requirements from Annex V;

g) Rating Deleted — covered under the scope;

h) Classification Deleted — covered under information;

i) Information Updated Table 1 to reflect entries from the classification
clause, and all cross-references;

j)  Protection against Revised Clause 8 to include Clause H.8 and Clause V.8

electric shock subclauses, revised clauses as appropriate to distinguish
between a live part and a hazardous live part;

k) Provision for protective

earthing
[)  Construction One Y1 capacitor allowed; relocated relevant requirements
requirements of Clause H.11 and Clause V.11 into Subclause 9.2.5 and
Subclause 9.13.4.4 respectively;

m) Moisture and dust Relocated IP table from classification to Clause 14; updated
references;

n) Manufacturing deviation All clauses moved to Annex H since the requirements

and drift pertain to functional safety of controls;

o) EMC-Emissions Moved Clause H.23 into Clause 23;

p) EMC-Immunity New EMC requirements (performance) for all controls except
incorporated/integrated controls with Class A control
functions. Products intended for HBES/BACS are also
subjected to these requirements;

q) Fault assessment on Fault assessment moved from Annex H to Clause 13;

electronic circuits

deleted test abnormal voltage for electronic disconnection;
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ry AnnexH Relocated all relevant requirements for electronics to the
respective clauses within the body of the standard and
retained requirements related to functional safety in this

annex;
s) AnnexT Revised clauses for clarity in Annex P;

t) Annex U Removed, the necessity of the annex was not seen anymore;
u) AnnexV Included in the main part of the standard.

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

Draft Report on voting

72/1307/FDIS 72/1320/RVD

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at https//www.iec.ch/publications.

A list of all parts of the IEC 60730 series, under the general title: Automatic electrical controls,
can be found on the IEC website.

In the development of a fully international standard to cover automatic electrical controls, it has
been necessary to take into consideration the differing requirements resulting from practical
experience in various parts of the world and to recognize the variation in national electrical
systems and wiring rules.

The "in some countries" clauses have been moved to the regional respectively national
differences in Annex Q to Annex T.

It is envisaged that in the next edition of this document, it will be found possible to remove those
differences that are covered by new IEC standards now being prepared by other technical
committees.

This part 1 is to be used in conjunction with the appropriate part 2 for a particular type of control,
or for controls for particular applications. This part 1 may also be applied, so far as reasonable,
to controls not mentioned in a part 2, and to controls designed on new principles, in which cases
additional requirements may be considered to be necessary.

Where, for a particular clause or subclause, the text of part 2 indicates:

Addition: the part 1 text applies with the additional requirement indicated in a part 2;
Modification: the part 1 text applies with a minor change as indicated in a part 2;
Replacement: the part 2 text contains a change which replaces the part 1 text in its entirety.

Where no change is necessary, the part 2 indicates that the relevant clause or subclause
applies.
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NOTE In this document the following print types are used:
— Requirements proper: in roman type;

—  Test specifications: in italic type;

— Explanatory matter: in smaller roman type;

— Defined terms: bold type.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the I|EC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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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AUTOMATIC ELECTRICAL CONTROLS -

Part 1: General requirements

1 Scope

This document applies to automatic electrical controls

e for use in, on, or in association with equipment for household appliance and similar use;

NOTE 1 Throughout this document, the word "equipment” means "appliance and equipment".

e for building automation within the scope of |SO 16484 series and |IEC 63044 series
(HBES/BACS);

EXAMPLE 1 Independently mounted water valves, controls in smart grid systems and controls for building
automation systems within the scope of ISO 16484-2.

o for equipment that is used by the public, such as equipment intended to be used in shops,
offices, hospitals, farms and commercial and industrial applications;

EXAMPLE 2 Controls for commercial catering, heating and air-conditioning equipment.

e that are smart enabled controls;

EXAMPLE 3 Smart grid control, remote interfaces/control of energy-consuming equipment including computer or
smart phone.

e that are AC or DC powered controls with a rated voltage not exceeding 690 V AC or 600 V
DC where the DC source is provided by primary or secondary batteries;

e used in, on, or in association with equipment that use electricity, gas, oil, solid fuel, solar
thermal energy, etc., or a combination thereof;

o utilized as part of a control system or controls which are mechanically integral with
multifunctional controls having non-electrical outputs;

e using NTC or PTC thermistors and to discrete thermistors, requirements for which are
contained in Annex J;

o that are mechanically or electrically operated, responsive to or controlling such
characteristics as temperature, pressure, passage of time, humidity, light, electrostatic
effects, flow, or liquid level, current, voltage, acceleration, or combinations thereof;

e as well as manual controls when such are electrically and/or mechanically integral with
automatic controls.

NOTE 2 Requirements for manually actuated mechanical switches not forming part of an automatic control are
contained in |JEC 61058-1-1|.

This document applies to

— the inherent safety of automatic electrical controls, and
— functional safety of automatic electrical controls and safety related systems,

— controls where the performance (for example the effect of EMC phenomena) of the product
can impair the overall safety and performance of the controlled system,

— the operating values, operating times, and operating sequences where such are associated
with equipment safety.

This document specifies the requirements for construction, operation and testing of automatic
electrical controls used in, on, or in association with an equipment.
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This document does not

e apply to automatic electronic controls intended exclusively for industrial process
applications unless explicitly mentioned in the relevant part 2 or the equipment standard.
However, this document can be applied to evaluate automatic electrical controls intended
specifically for industrial applications in cases where no relevant safety standard exists.

e take into account the response value of an automatic action of a control, if such a response
value is dependent upon the method of mounting the control in the equipment. Where a
response value is of significant purpose for the protection of the user, or surroundings, the
value defined in the appropriate equipment standard or as determined by the manufacturer
will apply.

e address the integrity of the output signal to the network devices, such as interoperability
with other devices unless it has been evaluated as part of the control system.

2 Normative references

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

IEC 60038, IEC standard voltages

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

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

EC 600819, Electrical insulation — Thermal evaluation and designation

IEC 60099-1:1991|, Surge arresters — Part 1: Non-linear resistor type gapped surge arresters
for a.c. systems

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices
of solid insulating materials

EC 60127 (all parts), Miniature fuses

IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 1: General requirements

IEC 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 1:
General requirements

IEC 60269 (all parts), Low-voltage fuses

IEC 60335-1:2020, Household and similar electrical appliances — Safety — Part 1: General
requirements

IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification — Fixed capacitors for electromagnetic interference suppression and connection
to the supply mains
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IEC 60384-16, Fixed capacitors for use in electronic equipment — Part 16: Sectional
specification — Fixed metallized polypropylene film dielectric DC capacitors

IEC 60384-17, Fixed capacitors for use in electronic equipment — Part 17: Sectional
specification — Fixed metallized polypropylene film dielectric AC and pulse capacitors

IEC 60417, Graphical symbols for use on equipment

IEC 60423, Conduit systems for cable management — Outside diameters of conduits for
electrical installations and threads for conduits and fittings

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

IEC 60539 (all parts), Directly heated negative temperature coefficient thermistors

IEC 60664-1:20072, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC TR 60664-2 (all parts), Insulation coordination for equipment within low-voltage systems

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

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

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

IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method
IEC 60738 (all parts), Thermistors — Directly heated positive temperature coefficient
EC 60747-5-5, Semiconductor devices — Part 5-5: Optoelectronic devices — Photocouplers

IEC 60884-1, Plugs and socket-outlets for household and similar purposes — Part 1: General
requirements

IEC 60884-2-5:2017, Plugs and socket-outlets for household and similar purposes — Part 2-5:
Particular requirements for adaptors

EC 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
screwless-type clamping units
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EC 60998-2-3, Connecting devices for low-voltage circuits for household and similar purposes
— Part 2-3: Particular requirements for connecting devices as separate entities with
insulation-piercing clamping units

EC 60999-1, Connecting devices — Electrical copper conductors — Safety requirements for
screw-type and screwless-type clamping units — Part 1: General requirements and particular
requirements for clamping units for conductors from 0,2 mmZ2 up to 35 mm?Z (included)

EC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current < 16 A per phase)

EC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditional connection

IEC 61000-3-11|, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of voltage
changes, voltage fluctuations and flicker in public low-voltage supply systems — Equipment with
rated current < 75 A and subject to conditional connection

IEC 61000-3-12, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic
currents produced by equipment connected to public low-voltage systems with input current >16
A and < 75 A per phase

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

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

EC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

EC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

EC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

IEC 61000-4-11|, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with current up to 16 A per phase

IEC 61000-4-13:2009, Electromagnetic compatibility (EMC) — Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-13:2002 /AMD1:2009

IEC 61000-4-13:2002 /AMD2:2015

IEC 61000-4-20, Electromagnetic compatibility (EMC) — Part 4-20: Testing and measurement
techniques — Emission and immunity testing in transverse electromagnetic (TEM) waveguides

IEC 61000-4-21, Electromagnetic compatibility (EMC) — Part 4-21: Testing and measurement
techniques — Reverberation chamber test methods ocuments
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IEC 61000-4-22, Electromagnetic compatibility (EMC) — Part 4-22: Testing and measurement
techniques — Radiated emissions and immunity measurements in fully anechoic rooms (FARS)

IEC 61000-4-28, Electromagnetic compatibility (EMC) — Part 4-28: Testing and measurement
techniques — Variation of power frequency, immunity test for equipment with input current not
exceeding 16A per phase

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) — Part 6-1. Generic standards —
Immunity standard for residential, commercial and light-industrial environments

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity standard for industrial environments

IEC 61000-6-3:2020, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for equipment in residential environments

IEC 61000-6-4:2018, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments

EC 61051-1|, Varistors for use in electronic equipment — Part 1: Generic specification

EC 61051-2, Varistors for use in electronic equipment — Part 2: Sectional specification for surge
suppression varistors

IEC 61051-2-2, Varistors for use in electronic equipment — Part 2: Blank detail specification for
zinc oxide surge suppression varistors. Assessment level E

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

IEC 61249 (all parts), Materials for printed boards and other interconnecting structures

EC 61558-2-Q, 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

IEC 61558-2-16, Safety of transformers, reactors, power supply units and combinations thereof
- Part 2-16: Particular requirements and tests for switch mode power supply units and
transformers for switch mode power supply units for general applications

EC 61810-3, Electromechanical elementary relays — Part 3: Replays with forcibly guided
(mechanically linked) contacts

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

IEC 62319 (all parts), Polymeric thermistors — Directly heated positive step function
temperature coefficient

IEC 62326 (all parts), Printed boards

IEC 62368-1, Audio/video, information and communication technology equipment — Part 1:
Safety requirements

IEC 63044 (all parts), Home and Building Electronic Systems (HBES) and Building Automation
and Control Systems (BACS)
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CISPR 11, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 14-1:2020, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment - Emission
requirements
CISPR 32:2015/AMD1:2019

ISO 4046-4:2016, Paper, board, pulps and related terms — Vocabulary - Part 4: Paper and
board grades and converted products

ISO 7637-2:2011, Road vehicles — Electrical disturbances from conduction and coupling — Part 2:
Electrical transient conduction along supply lines only

ISO 7637-3:2016, Road vehicles — Electrical disturbances from conduction and coupling — Part 3:
Electrical transient transmission by capacitive and inductive coupling via lines other than supply
lines

SO 16484 (all parts), Building automation and control systems (BACS)

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

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

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

NOTE Where the terms "voltage" and "current" are used, they imply the RMS values, unless otherwise specified.
31 Definitions relating to ratings, voltages, currents, frequencies, and wattages

3.1.1
rated voltage, current, frequency or wattage
voltage, current, frequency or wattage assigned to a control by the manufacturer

Note 1 to entry: For three phase supply, the rated voltage is the line-to-line voltage.

3.1.2

rated voltage, current, frequency or wattage range

voltage, current, frequency or wattage ranges assigned to the control by the manufacturer and
expressed by lower and upper values

3.1.3

working voltage

highest RMS value of the AC or DC voltage across any particular insulation which can occur
when the equipment is supplied at rated voltage

Note 1 to entry: Transient overvoltages are disregarded.

Note 2 to entry: Open-circuit conditions and normal operating conditions are taken into account.
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3.1.4

extra-low voltage

ELV

voltage not exceeding the maximum values of 50 V AC (RMS), 70,7 V AC (peak) or 120 V DC
(ripple-free) between conductors and between conductors and earth which is permitted to be
maintained indefinitely under normal and single-fault conditions

Note 1 to entry: Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the DC
component.

Note 2 to entry: The use of ELV other than in SELV system or PELV system is not a protective measure against
electric shock, this is in line with IEC 61140:2016.

3.1.5

safety extra-low voltage

protective extra-low voltage

SELV/PELV

voltage for use in SELV system or PELV system between simultaneously accessible part(s)
and between any accessible part and earth, not exceeding the limits of 30 V AC (RMS), 42,4 V
AC (peak) or 60 V DC (ripple free) under normal and single-fault condition, which is provided by
an independent source (such as motor generators, and batteries) or when obtained from higher
voltage is obtained by a safety isolating transformer or a converter with separate windings
providing equivalent insulation

Note 1 to entry: The voltage limits are based on the assumption that the safety isolating transformer is supplied
at its rated voltage. For the purpose of the output testin 12.2.1, the secondary output voltage limit shall be increased
as specified in 19.2.2.

Note 2 to entry: _Transformers used in converters that have separate windings and provide equivalent insulation are
covered under |JEC 61558-2-4 and |EC 61558-2-14.

Note 3 to entry: SELV/PELYV limits are defined regardless of any special condition which may occur in installation.
Different requirements may be specified in the relevant electrical installation standards (e.g. IEC 60364 series) or in
the applicable local regulations.

Note 4 to entry: Ripple-free is conventionally defined as an RMS ripple voltage of not more than 10 % of the DC
component.

Note 5 to entry: SELV/PELV limits may be different in other product or system standards. In case a control is
declared exclusively for use in applications governed by a different standard, the limits set by the application standard
apply (e.g. controls to be used exclusively in household appliances according IEC 60335 set of standards or
connected to HBES/BACS systems according to IEC 63044-3 accept different SELV voltage limits).

3.1.6

safety isolating transformer

transformer, the input winding of which is electrically separated from the output winding by an
insulation at least equivalent to double insulation or reinforced insulation, and which is
intended to supply safety extra-low voltage circuits

3.1.7

isolated limited secondary circuit

circuit from an isolated secondary winding of a transformer having a maximum capacity of
100 VA and an open-circuit secondary voltage rating not exceeding 1 000 V

3.1.8

pilot duty

class of operation in which the ultimate electrical load is controlled by an auxiliary means such
as a relay or contactor
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3.1.9

transient overvoltage

overvoltage with a duration of a few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

Note 1 to entry: Transient overvoltages may be immediately followed by temporary overvoltages. In such cases
the two overvoltages are considered as separate events.

Note 2 to entry: |EC 60071-1| defines three types of transient overvoltages, namely slow-front overvoltages, fast-
front overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and possible
superimposed oscillations.

[SOURCE: IEC 60050-614:2016, 614-03-14]

3.1.10

rated impulse voltage

impulse withstand voltage assigned by the manufacturer to the equipment or to a part of it,
characterizing the specified withstand capability of its insulation against overvoltages

Note 1 to entry: The term rated impulse voltage is the same as impulse withstand voltage given in |EC 60664-1
overvoltage category.

3.1.11
overvoltage category
numeral defining a transient overvoltage condition

Note 1 to entry: Overvoltage categories |, II, Ill, and IV are used. See Annex D.

[SOURCE: IEC 60050-581:2008, 581-21-02, modified — Note 1 to entry has been added]

3.1.12
SELV system
electrical system in which the voltage cannot exceed the values in 3.1.5:

— under normal conditions, and
— under single fault conditions, including protective earth faults in other electric circuits

[SOURCE: IEC 60050-826:2004, 826-12-31; modified — "the value of extra-low voltage" has
been changed to "the values in 3.1.5" and Note 1 to entry has been deleted]

3.1.13
PELV system
electrical system in which the voltage cannot exceed the values in 3.1.5:

— under normal conditions, and

— under single fault conditions, except protective earth faults in other electric circuits

[SOURCE: IEC 60050-826:2004, 826-12-32; modified — "the value of extra-low voltage" has
been changed to "the values in 3.1.5" and Note 1 to entry has been deleted]

3.2 Definitions of types of control according to purpose

3.21

electrical control

device used in, on or in association with an equipment for the purpose of varying or modifying
the output from such equipment, and which embodies the aspects of initiation, transmission
and operation

Note 1 to entry: Hereinafter, electrical control is referred to as "control".

Note 2 to entry: At least one of these aspects shall be electrical or electronic. Documents
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3.2.2

manual control

control in which the initiation is by actuation and in which the transmission and the
operation are both direct and without any intentional time delay

3.2.3
automatic control
control in which at least one aspect is non-manual

3.24

sensing control

automatic control in which initiation is by an element sensitive to the particular activating
quantity declared, for example, temperature, current, humidity, light, liquid level, position,
pressure or velocity

3.25

thermostat

cycling temperature sensing control, which is intended to keep a temperature between two
particular values under normal operating conditions and which can have provision for setting
by the user

Note 1 to entry: A thermostat will provide a type 1 action or a type 2 action as declared.

3.2.6

temperature limiter

temperature sensing control which is intended to keep a temperature below or above one
particular value during normal operating conditions and which can have provision for setting
by the user

Note 1 to entry: A temperature limiter may be of the automatic or of the manual reset type. It does not make the
reverse operation during the normal duty cycle of the appliance.

Note 2 to entry: A temperature limiter will provide a type 1 action or a type 2 action as declared.

3.2.7

thermal cut-out

temperature sensing control intended to keep a temperature below or above one particular
value during abnormal operating conditions and which has no provision for setting by the user

Note 1 to entry: A thermal cut-out may be of the automatic or of the manual reset type.

Note 2 to entry: A thermal cut-out will provide a type 2 action.

3.2.8

energy regulator

self-cycling control which alters the energy to a load and which can incorporate means for
setting by the user to change the average energy supplied

Note 1 to entry: The ratio of the on-time, to the on-plus-off-time, determines the average energy supplied.

3.2.9

time-based control

automated control in which the transmission is effected by a time-based prime mover or a
time-based electrical circuit
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3.2.10

electrically operated control

automatic control in which the transmission is affected by an electrical prime mover and in
which the operation controls an electric circuit, and is without intentional significant time-delay

Note 1 to entry: An example is a relay.

Note 2 to entry: A slugged-relay may be either an electrically operated control, or a time-based control by
agreement between test house and manufacturer.

3.2.11
timer
time-based control which requires actuation before the next cycle can take place

Note 1 to entry: During a cycle, it may require an external electrical or mechanical signal before moving from a rest
position to allow the cycle to continue. An example is a programmer.

3.2.12

time switch

time-based control which continues with a subsequent cycle when the preceding one has been
completed

Note 1 to entry: An example is a 24 h control on a storage heater.

3.2.13

electrically operated valve

automatic control in which the transmission is effected by an electrical prime mover and in
which the operation controls the flow of a liquid or a gas

3.2.14

electrically operated mechanism

automatic control in which the transmission is effected by an electrical prime mover in which
the operation controls a mechanical device

Note 1 to entry: An example is an electrically operated interlock for a spin dryer lid.

Note 2 to entry: An electric motor is not included in this definition.

3.2.15
operating control
control which starts or regulates the equipment during normal operation

Note 1 to entry: This operating control can provide class A, class B or class C control functions.

3.2.16

protective control

control, the operation of which is intended to prevent a hazardous situation during abnormal
operation of the equipment

3.2.17
multipurpose control
electrical control that can be classified and used for more than one purpose

Note 1 to entry: An example of a multipurpose control is a thermostat that can also be used as a temperature
limiter.

3.2.18
multifunctional control
electrical control which incorporates more than one function

Note 1 to entry: An example of a multifunctional control is the combination of a thermostat and a humidistat.
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3.2.19
system
control and control sensors and actuators as applied to an application or processes

3.3 Definitions relating to the function of controls

3.3.1
initiation
alteration to that aspect of a control which is required to produce transmission and operation

3.3.2

transmission

essential coupling between initiation and operation which is required to enable the control to
fulfil its purpose

Note 1 to entry: This includes, but is not limited to, the use of:
a) communication lines/protocols;

b) additional hardware and/or software;

c) IR/RF; or

all combinations of a) to c) via Internet using, for example, modems, portable telephones, etc.

3.3.3

operation

change in that aspect of a control which modifies the input to the equipment or part of the
equipment

3.3.4

automatic action

that action of an automatic control in which the transmission and operation are produced by
initiation which is not the result of actuation

3.3.5

slow-make slow-break automatic action

mode of operation where the rate of contact make and/or break is directly proportional to the
rate of change of the activating quantity, or to the speed of movement of a prime mover

Note 1 to entry: This action may be applicable to either the make, or the break, or both.

3.3.6

manual action

that action of an automatic control or of a manual control in which the transmission and
operation are produced by initiation which is the result of actuation

3.3.7

actuation

movement of the actuating member of the control by the user, by hand, by foot or by any
other human activity

3.3.8

located position

position of the actuating member to which it will return if it is released after being moved
slightly

3.3.9

intermediate position

any position of any actuating member which is adjacent to a located position, and in which
the actuating member will remain and in which the operation of the control is intermediate

Documents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © |IEC 2022 - 25—

3.3.10
activating quantity
physical characteristic of a medium, the variation or stability of which is being sensed

3.3.11

operating value

value of the relevant temperature, pressure, current, etc. at which a sensing control operates
on arise or fall of the activating quantity

3.3.12

operating time

duration of time, or the difference of time, between any two functions, electrical or mechanical,
occurring during the automatic action of a time-based control

3.3.13

operating sequence

intended sequence, order or pattern in which the operation of the electrical or mechanical
functions of a control are intended to occur as a result of either an automatic or a manual
action of a control

Note 1 to entry: Itincludes the pattern of opened or closed contacts in any located position, intermediate position
or position of setting by the equipment manufacturer or setting by the user.

3.3.14

response value

operating value, the operating time or the operating sequence which relates a control to a
particular equipment

3.3.15

trip-free

automatic action, with a reset actuating member, in which the automatic action is
independent of manipulation or position of the reset mechanism

3.3.16
setting
mechanical positioning of a part of a control in order to select an operating value

3.3.17

setting by the control manufacturer

any setting carried out by the control manufacturer which is not intended to be altered by the
equipment manufacturer, the installer or the user

3.3.18

setting by the equipment manufacturer

any setting carried out by the equipment manufacturer which is not intended to be altered by
the installer or the user

3.3.19

setting by the installer

any setting carried out by the installer, as instructed by the equipment manufacturer or the
control manufacturer, and which is not intended to be altered by the user

3.3.20
setting by the user
any selection of an operating value by actuation performed by the user

3.3.21
set point

value selected by setting Documents
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3.3.22
adjustable set point
multiple values, within a declared range of values, which can be selected by setting

3.3.23

duty cycle

all automatic and manual actions involved in one start-to-finish operation of the controlled
equipment

3.3.24

cycle of contact operation

one contact make and one subsequent contact break action, or one contact break and one
subsequent contact make action

3.3.25
operating differential
difference between the upper and lower values of the operating value

3.3.26

adjustable differential

ability to change or alter the operating differential within rated limits by operation of a
manually actuated mechanism

3.3.27
fixed differential
operating differential which cannot be changed from the manufacturer's setting

3.3.28

maximum working pressure

declared maximum line or system working pressure to which the control or parts thereof can
be subjected

3.3.29
maximum temperature
T,

max
declared maximum continuous ambient temperature to which the switch head is intended to
be exposed during normal operation

3.3.30
remotely actuated control function
function providing any operation by control devices through external means

Note 1 to entry: This includes, but is not limited to, the use of:
a) communication lines/protocols;
b) additional hardware and/or software;

c) IR/RF transmission; or

all combinations of a) to c) via Internet using, for example, modems, portable telephones, etc.

3.3.31

safety shut-down

change in the state of all electrical outputs so that all safety critical electrical outputs of the
control will proceed to a safe condition including shut-down
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3.3.32
mounting surface temperature
T

S max
declared maximum temperature to which the mounting surface of the control is intended to be
exposed including any likely overshoot once a control has operated

3.3.33

touch current

electric current passing through a human body or through livestock when it touches one or more
accessible parts of an installation or of equipment

Note 1 to entry: Touch current is often referred to as "leakage current" in many safety standards such as IEC 60335
series of standards.

[SOURCE: IEC 60050-195:2021, 195-05-21, modified — Note 1 to entry has been added]

3.4 Definitions relating to disconnection and interruption

Some controls can incorporate more than one form of circuit disconnection or interruption.

3.41

all-pole disconnection

disconnection of all supply conductors, except the protective earthed (grounded) conductor, by
a single switching action

Note 1 to entry: The protective earthing conductor is not considered to be a supply conductor.

3.4.2

full disconnection

contact separation in all supply poles other than protective earth so as to provide the equivalent
of basic insulation between the supply mains and those parts intended to be disconnected

Note 1 to entry: There are electric strength and dimensional requirements.

Note 2 to entry: Where the number of poles on the control is equal to the number of supply poles of the appliance
to which it is connected, full disconnection provides all-pole disconnection.

Note 3 to entry: An electronic device does not provide this disconnection.

3.4.3
micro-disconnection
adequate contact separation in at least one pole for functional disconnection

Note 1 to entry: There is a requirement for the electric strength of the contact gap but no dimensional requirement.
Note 2 to entry: Micro-disconnection denotes that for non-sensing controls the function controlled by the
disconnection is secure, and that for sensing controls is secure between the limits of activating quantity declared
in Table 1, requirement 30.

Note 3 to entry: An electronic device does not provide this disconnection.

3.4.4

micro-interruption

interruption of a circuit by contact separation, by a cycling action or by a non-cycling action
which does not provide full disconnection or micro-disconnection

Note 1 to entry: There are no electric strength or dimensional requirements for the contact gap.

Note 2 to entry: An electronic device does not provide this disconnection.
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3.4.5

OFF position

position providing a visible or implied indication of a full disconnection or
micro-disconnection

3.4.6

electronic disconnection

non-cycling interruption by an electronic device of a circuit for functional disconnection and
which provides a disconnection other than by means of an air gap by satisfying certain electrical
requirements in at least one pole

Note 1 to entry: Electronic disconnection ensures that, for all non-sensing controls, the function controlled by
the disconnection is secure and that, for all sensing controls, the function controlled is secure between the limits
of the activating quantity declared in Table 1, requirement 30.

The disconnection may be obtained by an automatic action or a manual action.

Some controls may incorporate circuit disconnections of more than one form.
3.5 Definitions of types of control according to construction

3.5.1

integrated control

control which is dependent on its correct mounting and fixing in an equipment, and which can
only be tested in combination with the relevant parts of the equipment

Note 1 to entry: Integrated control also denotes a control which is part of a more complex control (electrical or
non-electrical).

3.5.2
incorporated control
control intended to be mounted in, or on, an equipment, but which can be tested separately

Note 1 to entry: The fact that an incorporated control can be tested separately does not imply that it is not allowed
to be tested in an equipment as specified in 4.3.4.1.1.

Note 2 to entry: Incorporated control also denotes a control intended for incorporation in or on a more complex
control (electrical or non-electrical).

3.5.3

in-line cord control

separately cased control intended to be connected to the supply and to the equipment by
means of flexible cords, equipment inlets or socket-outlets, and is intended to be manually
actuated

Note 1 to entry: A fuse in the plug is not regarded as a part of the control.

3.5.4
free-standing control
in-line cord control intended to stand on a table or on the floor

Note 1 to entry: It may be actuated by hand, by foot or by other similar human activity.

3.5.5

independently mounted control

control intended for permanent connection to fixed wiring, but intended to be mounted
separately from the controlled equipment

Note 1 to entry: It may be either:
— for surface mounting such as on to a wall;
— for flush mounting, such as into a wall cavity, when installation shall be possible from the front;

— for panel mounting, such as onto or into a control panel, when installation may be from the rear.
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3.5.6
pull-cord actuated control
control intended to be mounted in, or on, an equipment and actuated by means of a pull-cord

3.5.7
electronic control
control which incorporates at least one electronic device

3.5.8

electronic device

a device in which conduction is principally by electrons moving through a vacuum, gas or semi-
conductor

[SOURCE: IEC 60050-531:1974, 531-11-01]

3.5.9

electronic assembly

group of components, at least one of which is an electronic device, but in which individual
parts can be replaced without damage to the assembly

Note 1 to entry: An example of this is a group of components mounted on a printed circuit board.

3.5.10

integrated circuit

microcircuit in which all or some of the circuit elements are inseparably associated and
electrically interconnected so that it is considered to be indivisible for the purpose of
construction and commerce

[SOURCE: IEC 60050-521:2002, 521-10-03]

3.5.11

hybrid circuit

circuit produced on ceramic substrate by means of thick-film, thin-film or surface-mounted
devices (SMD) technology, without accessible electrical connections except for I/O points, and
with all internal connections constructed as part of a lead frame or other integral construction

3.5.12
two-step actuation
sequential performance of two distinct movements of the actuating member

3.6 Definitions of type of automatic action of a control

3.6.1

type 1 action

automatic action for which the manufacturing deviation and the drift of its operating value,
operating time or operating sequence have not been declared and tested under this document

3.6.2

type 2 action

automatic action for which the manufacturing deviation and the drift of its operating value,
operating time or operating sequence have been declared and tested under this document
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3.7 Definitions relating to protection against electric shock and type of insulation

3.7.1

live part

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

Note 1 to entry: Accessible parts complying with 6.1.1 are not considered to be live parts.

Note 2 to entry: Definitions for PEN, PEM and PEL can be found in IEC 61140:2016.

3.7.2
hazardous live part
live part that, under certain conditions, can give a harmful electric shock

[SOURCE: IEC 60050-195:2021, 195-06-05, modified — Note 1 to entry not included.]

3.7.3
class 0 control
control in which protection against electric shock relies upon basic insulation

Note 1 to entry: This implies that there are no means for the connection of accessible conductive parts, if any, to
the protective conductor in the fixed wiring of the installation; reliance in the event of a failure of the basic
insulation is placed upon the environment.

Note 2 to entry: An earthing terminal is only allowed if it is for continuity or functional (as distinct from protective)
purposes.

Note to entry 1: See Annex ZB.

3.7.4

class 0l control

in-line cord control having at least basic insulation throughout and provided with a protective
earthing terminal but with a non-detachable cord without protective earthing conductor, and a
plug without protective earthing contact which cannot be introduced into a socket-outlet
with protective earthing contact

Note 1 to entry:  An earthing terminal is only allowed if it is for continuity (as distinct from protective) purposes.

Note to entry 1: See Annex ZB.

3.7.5

class | control

control in which protection against shock does not rely on basic insulation only, but which
includes an additional safety precaution in such a way that means are provided for the
connection of accessible conductive parts to the protective earthing conductor in the fixed
wiring of the installation in such a way that accessible conductive parts cannot become live in
the event of a failure of the basic insulation

Note 1 to entry: This provision includes a protective conductor as part of the flexible cord or cable. When class |
controls are fitted with a two-core flexible cord or cable with a plug which cannot be introduced into a socket-outlet
with earthing contact, the protection is then equivalent to that of class 0. However,the earthing provisions of the
equipment in all other respects should fully comply with the requirements of class I.

Note 2 to entry: Class | controls may have parts with double insulation or parts that provide protection against
electric shock by SELV or PELV.

3.7.6

class Il control

control in which protection against electric shock does not rely on basic insulation only, but
in which additional protective precautions, such as double insulation or reinforced insulation,
are provided, there being no provision for protective earthing or reliance upon
installation conditions
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Note 3 to entry: Class Il controls cannot have parts that provide protection against electric shock by use of PELV,
as such circuits require connection to an earthing terminal.

3.7.6.1

insulation-encased class Il control

control having a durable and substantially continuous enclosure of insulation material which
envelopes all metal parts, with the exception of small parts, such as name plates, screws and
rivets, which are isolated from live parts by insulation at least equivalent to reinforced
insulation

3.7.6.2

metal-encased class Il control

control having a substantially continuous metal enclosure in which double insulation is used
throughout, except for those parts where reinforced insulation is used, because the
application of double insulation is manifestly impracticable

3.7.6.3
combination insulation-encased/metal-encased class Il control
control which is a combination of the types described in 3.7.6.1 and 3.7.6.2

Note 1 to entry: The enclosure of an all-insulated class Il control may form a part or the whole of the
supplementary insulation or of the reinforced insulation. If a control with double insulation and/or reinforced
insulation throughout has an earthing terminal or earthing contact, it is deemed to be of class Ol or class |
construction.

3.7.7

class Ill control

control relying on limitation of voltage in 3.1.5 values as provision against electric shock for
basic protection and

e with no provision for fault protection;

e which for supply are only connected to a SELV system or a PELV system, to form part of
that system;

o where internal circuits do not operate at a higher level than ELV;

e where in case of a single fault within the control no steady state touch voltage can appear
or be generated exceeding ELV level; and

e not provided with a means of connection for a protective conductor
3.7.8

detachable part

part that

e can be removed or opened without the aid of a tool, or

e can be removed or opened with a tool according to the normal use and user maintenance
as declared by the control manufacturer, or

e does not fulfil the test of 9.11.1.3
3.7.9
accessible part or accessible surface

part or surface which can be touched by the test finger of Figure 5, when the control is mounted
as in normal use, and after detachable parts have been removed

3.7.10 Definitions relating to type of insulation

NOTE In 3.7.10.1 through 3.7.10.5, the following abbreviations are used:

L live part;
A accessible part (either conductive or an insulating surface);
| intermediate part.
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3.7.10.1

functional insulation

insulation between live parts which have a potential difference between them, and which
insulation is necessary for the correct operation of the control or controlled equipment (L-L)

3.7.10.2
basic insulation
insulation applied to live parts to provide basic protection against electric shock (L-A or L-I)

Note 1 to entry: Basic insulation includes insulation between live parts and

— intermediate conductive parts or metal foil over intermediate insulating surfaces (class |l situation);
— accessible conductive parts (class 0, 0l, | situations);

— conductive parts connected to accessible conductive parts (class 0, Ol, | situations);

— metal foil over accessible insulating surfaces (class 0 situation).

3.7.10.3

supplementary insulation

independent insulation applied in addition to basic insulation in order to provide protection
against electric shock in the event of a failure of basic insulation (I-A)

Note 1 to entry: It includes insulation between intermediate conductive parts, or metal foil over intermediate
insulating surfaces and

— accessible conductive parts (class Il situation);
— conductive parts connected to accessible conductive parts (class Il situation);

— metal foil over accessible insulating surfaces (class Il situation).

3.7.10.4

reinforced insulation

single insulation system applied to live parts, which provides a degree of protection against
electric shock equivalent to double insulation under the conditions specified in this document
(L-A)

Note 1 to entry: It includes insulation between live parts and
— accessible conductive parts;

— conductive parts connected to accessible conductive parts;
— metal foil over accessible insulating surfaces.

Note 2 to entry: The term "insulation system" does not imply that the insulation must be one homogeneous piece.
It may comprise several layers which cannot be tested singly as supplementary insulation or basic insulation.

3.7.10.5
double insulation
insulation comprising both basic insulation and supplementary insulation (L-1-A)

[SOURCE: IEC 60050-195:2021, 195-06-08]

3.7.11

protective impedance

impedance connected between live parts and accessible conductive parts, of such value that
the current, in normal use and under likely fault conditions in the equipment, is limited to a safe
value

3.7.12
equipotential bonding
set of electric connections intended to achieve equipotentiality between conductive parts
[SOURCE: IEC 60050-195:2021, 195-01-10]
Documents

Document Sharing Hub

Full document details: BS EN IEC 60730-1:2024+A11:2024


https://doi.org/10.3403/BSENIEC60730?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024
http://www.avadocuments.com/doc/bs-en-iec-60730-1-2024-a11-2024

IEC 60730-1:2022 © |IEC 2022 - 33 -

3.7.12.1
protective equipotential bonding
equipotential bonding for the purposes of electrical safety

Note 1 to entry: Functional equipotential bonding is defined in IEC 60050-195:2021,195-01-16].

[SOURCE: IEC 60050-195:2021, 195-01-15, modified —Note 1 to entry has been added.]

3.7.13

exposed conductive part

conductive part of equipment that can be touched and that is not live under normal conditions,
but that can become live when basic insulation fails

Note 1 to entry: A conductive part of a control which can only become live through contact with an exposed
conductive part which has become live is not considered to be an exposed conductive part itself.

[SOURCE: IEC 60050-195:2021, 195-06-10, modified — Note 1 to entry has been added.]

3.7.14
conductive screen
screen of conductive material intended to reduce the penetration of an electric field

[SOURCE: IEC 60050-195:2021, 195-02-38]

3.7.15

protective screen, <electrically>

conductive screen used to separate an electric circuit and/or conductors from hazardous-live-
parts

[SOURCE: IEC 60050-195:2021, 195-06-17]

3.7.16

protective screening, <electrically>

separation of electric circuits and/or conductors from hazardous live parts by an electrically
protective screen connected to the protective equipotential bonding system and intended
to provide protection against electric shock

[SOURCE: IEC 60050-195:2021, 195-06-18]

3.7.17

simple separation

separation between electric circuits or between an electric circuit and protective earth by means
of basic insulation

[SOURCE: IEC 60050-826:2004, 826-12-28; modified by replacing "local" by "protective"]

3.7.18
protective separation, <electrically>
separation of one electric circuit from another by means of basic protection and fault protection

[SOURCE: IEC 60050-195:2021, 195-06-19]

3.7.19
protective earthing
earthing for purposes of electrical safety

[SOURCE: IEC 60050-195:2021, 195-01-11] Documents
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3.7.20
functional earthing
earthing for purposes other than electrical safety

[SOURCE: IEC 60050-195:2021, 195-01-13]

3.8 Definitions relating to component parts of controls

3.8.1

sensing element

that part of the control which is intended to be exposed to the influences of the activating
quantity to which the automatic action of a sensing control responds

3.8.2
switch head
complete control, except for any sensing element

Note 1 to entry: If by construction it is impossible to distinguish between the switch head and the sensing element,
then the whole control is considered to be the sensing element.

3.8.3

actuating member

that part which is manually moved, pulled, pushed or turned to cause initiation of a control
action, or for setting by the user

Note 1 to entry: The term "actuating member" does not include any device such as a set-screw used for setting
by the control manufacturer if such a device is adequately locked against further movement, or if a tool is required
for such setting by the control manufacturer.

3.8.4
actuating means
any part which connects the actuating member to the mechanism of the control

3.8.5
pull-cord
flexible actuating member which is pulled to cause actuation

3.8.6

prime mover

any device used to produce the mechanical energy required to provide the transmission for an
automatic control, such as an electrically operated control, an electrically operated valve,
an electrically operated mechanism or a time-based control

Note 1 to entry: It may be a mechanical storage device (for example, a clockwork spring), an electro-magnetic
device (for example, an electric motor, or stepping solenoid), an electro-thermal device (for example, the heating
element of an energy regulator) or any other mechanism producing mechanical energy.

3.8.7

clutch

mechanical device by which an actuating member can override either a prime mover or an
activating quantity, causing or allowing the initiation or cancellation of an action

3.8.8

cover

cover plate

part which is accessible when the control is mounted as in normal use and which can be
removed only with the aid of a tool

Note 1 to entry: It shall not require the use of a special purpose tool for its removal.
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3.8.9

screwless fixed part (or component)

accessible part (or component) which, after attachment, installation, mounting or assembly
into or onto an equipment or another component, or to a specially prepared support, is retained
in position by positive means which do not depend on screws

Note 1 to entry: Disassembly or removal may require the use of a tool, either applied directly to the part (or
component), or to obtain access to the retaining means.

Note 2 to entry: The following are some examples of parts which are not regarded as screwless fixed parts or
components:

— parts of components fixed permanently by rivets, glueing or similar means;

— flat, push-on connectors;

— screwless terminals;

— standard plugs and socket-outlets;

— standard appliance couplers, even if such have additional latching devices to prevent a single action uncoupling;
— the replacement of a lamp in a bayonet type lampholder;

— twist-lug construction;

— friction-fit construction.
3.9 Definitions of types of terminals and terminations of controls

3.9.1

pillar terminal

terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the
shank of the screw or screws

Note 1 to entry: The clamping pressure may be applied directly by the shank of the screw, or through an
intermediate clamping member to which pressure is applied by the shank of the screw (see Figure 12).

3.9.2
screw terminal
terminal in which the conductor is clamped under the head of the screw

Note 1 to entry: The clamping pressure may be applied directly by the head of the screw, or through an intermediate
part, such as a washer, a clamping plate or an anti-spread device (see Figure 11).

3.9.3
stud terminal
terminal in which the conductor is clamped under a nut

Note 1 to entry: The clamping pressure may 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 (see Figure 11).

3.9.4

screwless terminal

terminal in which the connection of the conductor is achieved directly or indirectly by means of
springs, wedges, eccentrics, cones or the like

Note 1 to entry: The following are not regarded as screwless terminals:

— terminals requiring the fixing of special devices to the conductors before clamping them in the terminal, for
example, flat push-on connectors;

— terminals requiring wrapping of the conductors, for example, those with wrapped joints;

— terminals providing direct contact to the conductors by means of edges or points penetrating the insulation.

3.9.5

flat push-on connector

assembly of a tab and a receptacle enabling the connection, at will, of a core or conductor to
a control or to another core or conductor
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3.9.6

receptacle

female part of a flat push-on connector intended to be permanently attached to a core or
conductor (see Figure 17)

3.9.7
tab
male part of a flat push-on connector (see Figure 15 and Figure 16)

3.9.8
in-line tab
tab intended to be permanently attached to a core or conductor

3.9.9
tab forming part of a control
tab permanently attached to, or an integral part of, a control

3.9.10

termination

part by which a conductor can be connected to a control in such a way that its replacement
requires either a special purpose tool, a special process or a specially prepared end of the
conductor

Note 1 to entry: Soldering requires a special purpose tool. Welding requires a special process. A cable lug
attached to a conductor is a specially prepared end.

3.9.11

solder termination

termination in which the conductor is secured by a mechanical means, and the circuit continuity
is assured by solder

3.9.12

saddle terminal

terminal in which the conductor is clamped under a saddle by means of two or more screws or
nuts (see Figure 14a)

3.9.13

lug terminal

screw terminal or stud terminal, intended to clamp a cable lug or bar by means of a screw or
nut (see Figure 14b)

3.9.14

mantle terminal

terminal in which the conductor is clamped against the base of a slot 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 the nut,
by a central peg if the nut is a cap nut or equally effective means for transmitting the pressure from the nut to the
conductor within the slot (see Figure 13).

3.9.15
protective bonding terminal
terminal intended for protective equipotential bonding purposes

Note 1 to entry: Examples are a protective screen- or PE-terminal of a control or equipment.
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3.9.16

protective conductor

PE

conductor provided for purposes of electrical safety

[SOURCE: IEC 60050-195:2021, 195-02-09 ]

3.10 Definitions relating to the connections to controls

3.10.1

external conductor

any cable, flexible cord, core or conductor, a part of which is external to an in-line cord control,
an independently mounted control or to an equipment in or on which a control is mounted

Note 1 to entry: Such a conductor may be a supply lead, a function cord or interconnecting cord between different
parts of an equipment; or it may form part of the fixed wiring.

3.10.2

fixed wiring

any external conductor which is permanently secured to the fabric of the building such that,
in normal use at the point at which the conductor enters the equipment or control, there is no
likelihood of any strain being applied to the conductor

Note 1 to entry: Such securing to the fabric of the building may be, for example, by the enclosing of conductors in
conduit, burying cables in walls, adequately fixing cables or cords to walls or other surfaces, etc.

3.10.3

internal conductor

any cable, flexible cord, core or conductor which is neither an external conductor, nor an
integrated conductor

Note 1 to entry: An example is a conductor inside the equipment to interconnect the control and the equipment.

3.10.4

integrated conductor

conductor which is inside a control, or is used to permanently interconnect terminals or
terminations of a control

3.10.5

detachable cord

flexible external cord connected to a control or equipment by means of an equipment inlet, or
plug and socket arrangement

3.10.6

non-detachable cord

flexible external conductor connected to, or assembled to, a control according to one of the
methods in 3.10.6.1 to 3.10.6.4

3.10.6.1

type X attachment

method of attachment such that the cord can be easily replaced without special-purpose tools,
using standard cords without any special preparation

3.10.6.2

type M attachment

method of attachment such that the cord can be easily replaced without special purpose tools,
but is intended to use only a special cord, such as one with a moulded-on cord guard, or one
with special prepared ends

Note 1 to entry: This attachment method does not apply if it is possible to fit a standard cord dumwments
unless such is permitted by a particular equipment standard. .
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