IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

IEC 60730-1:2022-09(en-fr)

IEC 60730-1

Edition 6.0 2022-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Automatic electrical controls —
Part 1: General requirements

Dispositifs de commande électrique automatiques —
Partie 1: Exigences générales




IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I'lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études, ...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

IEC 60730-1

Edition 6.0 2022-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Automatic electrical controls —
Part 1: General requirements

Dispositifs de commande électrique automatiques —
Partie 1: Exigences générales

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 97.120 ISBN 978-2-8322-5387-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

-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 ... 44
4.2 General reqQUIrEMENTS ... e 45
4.3 General NOTES ON 1SS ... 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



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

IEC 60730-1:2022 © |IEC 2022 -3-

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

(oTo] ] gT=Ted o] PP PP
7 Provision for protective earthing .........c.coooiiiiiii
7.1 Class 0l and Class | CONtrOIS.......iiuiiiiiie e
7.2 Class Il and class [ controls ...
7.3 Adequacy of earth conNNECtioNS .........cciiiiiiiii i
7.4 COrTOSION MESISTANCE ...euiieie e
7.5 Other reqUIrEMENTS ... e
7.6 Protective equipotential bonding ........cccooiii i
8 Terminals and terminations . ... ...
8.1 Terminals and terminations for external copper conductors............ccccevvvvennnn...
8.2 Terminals and terminations for internal conductors ...,
8.3 Terminals and terminations for integrated conductors ...............coooiiiiiiiiinnnn..
9  Constructional requIremMents ... ..o
9.1 M At EIIALS .
9.2 Protection against electric ShOCK ..o,
9.3 Actuation and Operation ...........oouiiiiii
9.4 A ONS e
9.5 OPENINGS IN BNCIOSUIES ...ttt e e e e eas
9.6 Mounting Of CONTIOIS ...ouuiiii e
9.7 Attachment of COrds ..o
9.8 Size of cords — non-detachable ...
9.9 INTET OPENMINGS oot
9.10 Equipment inlets and socket-outlets..........cooooiiiii i
9.11 Requirements during mounting, use, maintenance and servicing..........c...c........
9.12  Controls USING SOftWAre ......couiii e
9.13 Protective controls and components of protective control systems ....................
10 Threaded parts and CONNECIONS ... ..o
10.1  Threaded parts moved during mounting oOr ServiCing ..........cccoeovveniiniineenneennnen.
10.2 Current-carrying connections and connections providing protective earthing
CONEIMUITY oottt
11 Creepage distances, clearances and distances through solid insulation.....................
T T 7= o =Y =Y P
L O =T T = Lo T S
11.3  Creepage diStanCes . ...
T1.4  Solid INSUIATION oei e e
L2 ©70 1 T o oY =] 41 £
P B I -1 13 o o 41 = PR
12.2  Switch mode power supplies and converters ..........o.oooviiiiiiicii e
L2 T O o - o | (o ] = PR
L S T (=Y P
T2.8 VM aArIS OIS o
T2.6 T RE MO O S e
T2.7 REIAYS i e
12.8  Other COMPONENTS ouiiiiii e e e e e a e
13 Fault assessment on electronic Circuits ...
13.1 Fault assessment for inherent safety............cooiiiiiiii

13.2 Fault assessment to ensure functional safety ...



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

-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 CONIrolS ... ...oouiiiiiii e 135

20 Mechanical strength ..o e 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
21.3 Independently mounted, free-standing controls ..............cooiiiiiiiiiini e, 141

22  REeSIStANCE 10 COMMOSION ...ttt et 142

22,1 ReSiStanCe 10 FUSTING ...oivii e 142



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

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.1 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 ..o, 254



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

-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 i e 260
N.2 Application of the testS ... oo 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..cooiiiiins 268
Annex Q (informative) Regional differences relevant for the member countries of
L0717 =T o PP 270
Annex R (informative) National differences relevant in the United States of America.......... 274
R.2 NOrMaAtiVe FEfEIrENCES .. .. e 274
Annex S (informative) National differences relevantin Japan............ccccoooviiiiiiiiiiiinnenns 275
S.2 Normative referenCes ... ... 275
Annex T (informative) National differences relevantin Canada ...............ccoooeeiiiiiiininennns 276
T.2 NOIMAtIVE FEfEIENCES .. it 276
(710 1Yo = Y o1 2 V28 S 277
Figure 1 — EXample Of POrtS ..o e 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 IEC 61032:1997 .. .einiiiiiiii e 157
Figure 5 — Test finger probe B of IEC 61032:1997 ... 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 ... 171



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

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 IEC 60664-1:2007, Table F.1) .. 97

Table 11 — Clearances for insulation co-ordination (from IEC 60664-1:2007, Table F.2)........ 98



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

-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 IEC 600991 ... i e et et et e et e et e et e e 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 burst test ..., 229



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

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............oooi i 252
Table L.1 — Environmental cycling CONditioNS ..o 255
Table M.1 — IEC 60664-3 test levels or conditionS.........cocoviiiiiiiiiiiiii e 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



IEC 60730-1 Ed.6.0 - Preview only Copy via ILNAS e-Shop

1)

2)

3)

4)

5)

6)

7)

8)

9)

-10 - IEC 60730-1:2022 © |EC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATIC ELECTRICAL CONTROLS -
Part 1: General requirements

FOREWORD

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.

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.

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.

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.

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.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts 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.

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.

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)

b)

c)

d)

e)

0)

p)

q)

Structure of the main
clauses

Scope

Normative references

Terms and definitions

General requirements

General notes on tests

Rating
Classification
Information

Protection against
electric shock

Provision for protective
earthing

Construction
requirements

Moisture and dust
Manufacturing deviation
and drift
EMC-Emissions

EMC-Immunity

Fault assessment on
electronic circuits

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;

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

Updated references;

Revised text in certain clauses and relocated relevant
Clause H.3 subclauses into Clause 3;

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

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

Deleted — covered under the scope;
Deleted — covered under information;

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

Revised Clause 8 to include Clause H.8 and Clause V.8
subclauses, revised clauses as appropriate to distinguish
between a live part and a hazardous live part;

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

Relocated IP table from classification to Clause 14; updated
references;

All clauses moved to Annex H since the requirements
pertain to functional safety of controls;

Moved Clause H.23 into Clause 23;

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;

Fault assessment moved from Annex H to Clause 13;
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.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/publications
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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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