IEC 62477-1:2012-07+AMD1:2016-07 CSV(en-fr)

IEC 62477-1

Edition 1.1 2016-07

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE

Safety requirements for power electronic converter systems and equipment —
Part 1: General

Exigences de sécurité applicables aux systemes et matériels électroniques de

conversion de puissance —
Partie 1: Généralités

i wl | . 3 5y

This is a preview. Click here to purchase the full publication.


https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 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''EC 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 Central Office
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
Fax: +41 22 919 03 00
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 corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

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: csc@iec.ch.

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.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les  Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub
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 aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

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

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf
mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 62477-1

Edition 1.1  2016-07

CONSOLIDATED
VERSION

VERSION
CONSOLIDEE

colour
inside

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE

Safety requirements for power electronic converter systems and equipment —
Part 1: General

Exigences de sécurité applicables aux systemes et matériels électroniques de
conversion de puissance —
Partie 1: Généralités

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.200 ISBN 978-2-8322-3546-1

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
Marque déposée de la C

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

IEC 62477-1:2012-07+AMD1:2016-07 CSV(en-fr)

IEC 62477-1

Edition 1.1 2016-07

REDLINE VERSION

VERSION REDLINE

colour
inside

GROUP SAFETY PUBLICATION
PUBLICATION GROUPEE DE SECURITE

Safety requirements for power electronic converter systems and equipment —
Part 1: General

Exigences de sécurité applicables aux systemes et matériels électroniques de
conversion de puissance —
Partie 1: Généralités



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

-2- IEC 62477-1:2012+AMD1:2016 CSV

© IEC 2016
CONTENTS

FOREWORD .ttt ettt e et e e et e et e e et e e aans 8
INTRODUGTION ottt ettt et et et et e et et e et e et eeenns 10
LS T o 1T PR 11
P2 \\ Ko 4 = L A7 I €= =T =Y o Lo = 12
3 Terms and definitioNs ... e 14
4 Protection against Nazards .........couiiiiiiiii 24
o B C =T o T = | PSPPI 24
4.2  Fault and abnormal CONAitioONS .......eeiiiii e 25
4.3 Short circuit and overload proteCtion.........coeeiiiiiii 26
.31 GNEIAL et 26

4.3.2 Specification of input short-circuit withstand strength and output
short circuit current ability ........oooouiii i 27
4.3.3 Short-circuit coordination (backup protection)..........ccoooiiiiiiiiiiii, 29
4.3.4 Protection by several deViCes........couuiiiiiiiiii e 29
4.3.5 Input ports short time withstand current, Iy «......ccooeeeeeeeeiiiiiiiiiiiineeeeinii, 29
4.4  Protection against electric SNOCK ......c.oiuiiiiii e 29
441 GENEIAL e 29
4.4.2 Decisive vOItage Class ..o 30
4.4.3 Provision for basic ProteCtion ...........ccuuvueeiiiiiiiiii e 35
4.4.4  Provision for fault prot@Ction ..........c.cooiiiiiiiiii 37
4.4.5  ENRANCed ProteCHON ......ccu i e 43
4.4.6  ProteCliVe MEASUIES ..ouuiiii e 44
447 INSUIAHION .. e 46

4.4.8 Compatibility with residual current-operated protective devices

(2T TP 61
4.4.9 Capacitor diSCharge .......cou v 62
4.5 Protection against electrical energy hazards .........cooooviiiiiiiicii e 62
4.5.1  Operator ACCESS Ar€aAS ... cuuiuuiii ittt ettt 62
4.5.2  SEIVICE QCCESS AMBAS 1ieuuiuniunieenieataeit e et e e eea et e et e et e e e e e e an e e eanaeenaens 63
4.6 Protection against fire and thermal hazards ............ccooiiiiiiiii 63
4.6.1 Circuits representing a fire hazard ..........ccooiiiiiiiiii e 63
4.6.2 Components representing a fire hazard............ccoooiiiiiiiiiiiii e, 63
4.6.3  Fir@ @NCIOSUIES ... e e e e 64
4.6.4 Temperature MitS ... 68
4.6.5 Limited POWEE SOUICES ...euinitiii et eae e 71
4.7 Protection against mechanical hazards ...........ccoooeiiiiiiiiii e 72
471 GENEIAL oot 72
4.7.2 Specific requirements for liquid cooled PECS..........ccccoviiiiiiiiiiiiiiiiec, 73
4.8 Equipment with multiple sources of SUPPIY ..c.eeieii i 74
4.9 Protection against environmental stresses ........cocoviiiiiiiiiiii 75
4.10 Protection against sonic pressure hazards ........oooveiiiiiiiiii e 76
410,71 GENEIAL et e 76
4.10.2 Sonic pressure and sound level ... 76
4.11 WIiring and CONNECHIONS ....uiiiiii e e e e 76
4171 GENEIAL it 76
411.2 ROULING ittt ettt 76

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

IEC 62477-1:2012+AMD1:2016 CSV -3-

© IEC 2016
o I G T @0 [ T oo Yo |1 o P 77
4.11.4 Splices and CONNECLIONS ....iuuiiiiiii e 77
4.11.5 Accessible CoONNECHIONS ... .o 77
4.11.6 Interconnections between parts of the PECS...........ccoooiiiiiiiiiiiiii, 77
4.11.7 SUPPIY CONNECHIONS ..u it e 78
4.11.8 TeIMINAIS i e 78
A A2 ENCIOSUIES ... ettt ettt e e e e 79
421 GENEIAl e e 79
4.12.2 Handles and manual CoNtrols .......c..ouiiiiiiiiii e 80
4.12.3 Cast Metal .o 80
4.12.4 Sheet Metal ....cuooii e 80
4.12.5 Stability test for @ncloSure. ..o 83
LI ==Y A = To U= 4= o £ 84
LT B € T=T 1Y -1 PSRN 84
5.1.1 Test objectives and classification ..........cooooiiiiiiiii e 84
5.1.2 Selection of test SAMPIES ...eniieiiii e 84
5.1.3  Sequence Of tEStS ... 84
5.1.4 Earthing conditions ... 84
5.1.5 General conditions for tests ...ocviiiriiiii e 84
5.1.6  COMPIANCE ..ueiiiieiii e 85
517 TSt OVEIVIBW e e 86
5.2 Test SPECITICAtIONS . .ccee e 87
5.2.1 Visual inspections (type test, sample test and routine test) ....................... 87
5.2.2 Mechanical 1SS ..o 87
5.2.83  EleCtiCal 1888 ot 91
5.2.4 Abnormal operation and simulated faults tests..........cccooiiiiiiiiin 105
5.2.5  Material 1SS cuiniiiii i 111
5.2.6 Environmental tests (type feSIS) .. 115
5.2.7 Hydrostatic pressure test (fype test and routine test) ..........cc.coooveiiennenn. 120
6 Information and marking reqUIremMENTS .. ..ot e 120
0 T 1= =Y - P 120
6.2 Information for SEIeCHION .. ..o 122
6.3 Information for installation and commIiSSIONING ......c.viviiiiiiiiii e, 123
B.3.1  GENEIAl e 123
6.3.2 Mechanical considerations ........couuiiiiiiiiiii 123
B.3.3  ENVIrONMENt (o 123
6.3.4 Handling and MOUNTING ......viuii e 123
6.3.5  Enclosure temperature ... ... 123
B.3.6  CONMECHIONS Lttt 124
6.3.7 Protection reqUIremMents . ... 124
6.3.8  COMMISSIONING ..oiiniiiiei e e e 126
6.4  INfOrmMation fOr USE ..o s 126
B.4.1  GENEIAl e 126
6.4.2  AdJUSTMENT oo 126
6.4.3 Labels, signs and Signals........ccooiiiiiiiiii 126
6.5 Information for MainteNanCe ... 128
B.5.1  GENEIAl e 128
6.5.2 Capacitor diSCharge .......ooouiiiuieie e 129

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

-4 - IEC 62477-1:2012+AMD1:2016 CSV

© IEC 2016
6.5.3 Auto restart/bypass CONNECHION ......oieiiiiii e 129
6.5.4 Other hazards......ccoceiiii i 129
6.5.5 Equipment with multiple sources of SUPPIY ..o.ieniiiiiiii 129
Annex A (normative) Additional information for protection against electric shock .............. 130
Annex B (informative) Considerations for the reduction of the pollution degree.................. 150
Annex C (informative) Symbols referred to in IEC 62477-1 ... 151
Annex D (normative) Evaluation of clearance and creepage distances..........ccccocivieniiennees 152
Annex E (informative) Altitude correction for clearanCes...........ccovviiiiiiiiiiiiie e 160
Annex F (normative) Clearance and creepage distance determination for frequencies
greater than 30 KHz ... e 161
Annex G (informative) Cross-sections of round condUCtOrS.........cocvviiiiiiiiiiiiiiiiiceee 167
Annex H (informative) Guidelines for RCD compatibility ........ccocoiiiiiiiis 168
Annex | (informative) Examples of overvoltage category reduction.........c...ccooeiiiiiiiiinni, 172
Annex J (informative) Burn thresholds for touchable surfaces.........c.coooiiiiiiiiin 179
Annex K (informative) Table of electrochemical potentials ..........ccooviiiiiiiii, 182
Annex L (informative) Measuring instrument for touch current measurements................... 183
Annex M (informative) Test probes for determining acCessS.......ccovvvviiiiiiiiiiiiiiiiee 184
Annex N (informative) Guidance regarding short-circuit current ..........c.cooiiiiiiiiiiiiinenns 187
27 oY I oo =1 o] 4V PP 200

Figure 1 — Touch time - d.c. peak voltage zones of ventricular fibrillation in dry skin

(o7 ] g 11 (] o H PSP PPT PPN 33
Figure 2 — Touch time - d.c. peak voltage zones of ventricular fibrillation in water-wet

] ST I eToY g o 11 {0} o RO PP 33
Figure 3 — Touch time - d.c. peak voltage zones of ventricular fibrillation in saltwater-

WET SKIN CONAITION 1. et e e e e e e e e e ens 34
Figure 4 — Example of a PECS assembly and its associated protective equipotential

DONGING ... ettt 39
Figure 5 — Example of a PECS assembly and its associated protective equipotential

DONAING ..ttt ettt e e 40
Figure 6 — Fire enclosure bottom openings below an unenclosed or partially enclosed
fire-hazardous COMPONENT .. .eui i et e en e en s 66
Figure 7 — Fire enclosure baffle conStruCtion ..o 67
Figure 8 — Supported and unsupported enclosure Parts........oooueviiiiiiiiiii e 81
Figure 9 — Impact test using a steel ball ... 89
Figure 10 — Voltage tesSt ProCEAUIES ......uiieiii et 96
Figure 11 — Protective equipotential bonding impedance test for separate unit with

power fed from the PECS with protection for the power cable..............ccoooiiiiiiiiin, 102
Figure 12 — Protective equipotential bonding impedance test for sub-assembly with
accessible parts and with power fed from the PECS.........coooi i 103
Figure 13 — Circuit for high-current arcing test ... 112
Figure 14 — Test fixture for hot-wire ignition test.........oiviii i, 113
Figure A.1 — Protection by DVC As with protective separation ............c..cc.ccoieeiiiiiiiiiiaeneenn. 130
Figure A.2 — Protection by means of protective impedance............cc.ccoocviiiiiiiiiiiiiinicnneenn. 131
Figure A.3 — Protection by using limited voltages ........cooviiiiiiiiii e, 132
Figure A.4 — Touch time- d.c. voltage zones for dry skin condition.............cc.ocoeiviiiiiinnenn. 135

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

IEC 62477-1:2012+AMD1:2016 CSV -5-

© IEC 2016

Figure A.5 — Touch time- d.c. voltage zones for water-wet skin condition........................... 135
Figure A.6 — Touch time- d.c. voltage for saltwater-wet skin condition ...........c...coooii. 136
Figure A.7 — Touch time- d.c. voltage zones of dry skin condition ..............co.ooiiiinnnn. 137
Figure A.8 — Touch time- d.c. voltage zones of water-wet skin condition............c...cc..... 137
Figure A.9 — Touch time- d.c. voltage zones of saltwater-wet skin condition ...................... 138
Figure A.10 — Touch time- d.c. voltage zones of dry skin condition ............ccc.ooiiiiinn. 139
Figure A.11 — Touch time- d.c. voltage zones of water-wet skin condition.......................... 139
Figure A.12 — Touch time- a.c. voltage zones for dry skin condition...........cc.ccoooiiiiinn. 140
Figure A.13 — Touch time- a.c. voltage zones of water-wet skin condition.......................... 141
Figure A.14 — Touch time- a.c. voltage of saltwater-wet skin condition............................. 141
Figure A.15 — Touch time- a.c. voltage zones of dry skin condition ............cc.ccoiiiiiinn. 142
Figure A.16 — Touch time- a.c. voltage zones of water-wet skin condition.......................... 143
Figure A.17 — Touch time- a.c. voltage zones of saltwater-wet skin condition..................... 143
Figure A.18 — Touch time- a.c. voltage zones of dry skin condition ............cc.ooiiiiinn. 144
Figure A.19 — Touch time- a.c. voltage zones of water-wet skin condition.......................... 145
Figure A.20 — Typical waveform for a.c. working voltage ..........c.coooiiiiiiiiiiiiiiiiiieiieeen, 146
Figure A.21 — Typical waveform for d.c. working voltage ............ccccouiiiiiiiiiiiiiiiiien, 146
Figure A.22 — Typical waveform for pulsating working voltage ...........cc.ccoooiiiiiiiiiiiiininannn. 147
Figure F.1 — Diagram for dimensioning of clearanCes ............ccooeeviiiiiiiiiiiici e, 162
Figure F.2 — Diagram for dimensioning of creepage distances .......c..coooovviiiiiiiiininiineeneenn. 164
Figure H.1 — Flow chart leading to selection of the RCD type upstream of a PECS ............ 168
Figure H.2 — Fault current waveforms in connections with power electronic converter

(oA Lo T PP UPR PPN 170
Figure F.3 — Permissible field strength for dimensioning of solid insulation according

(oI Lo [ =1 o] o (5 1 PP PTPPPPPRPN 166
Figure 1.1 — Basic insulation evaluation for circuits connected to the origin of the

iNStallation MaiNS SUDPLY ....ou ettt 172
Figure 1.2 — Basic insulation evaluation for circuits connected to the mains supply............. 173

Figure 1.3 — Basic insulation evaluation for single and three phase equipment not
permanently connected to the mains SUPPIY .........o.veieiiiiii e 173

Figure 1.4 — Basic insulation evaluation for circuits connected to the origin of the
installation mains supply where internal SPDs are used .........cc.oviuiiiiiiiiiiiniiieeeeen 173

Figure 1.5 — Basic insulation evaluation for circuits connected to the mains supply
where interNal SPDS Are USEa......ccuuiiiiiiiiiiiei et ettt e e e e en e 174

Figure 1.6 — Example of protective separation evaluation for circuits connected to the
mains supply where internal SPDS are USEQA........couuiiiiiiiiei e 174

Figure 1.7 — Example of protective separation evaluation for circuits connected to the
mains supply where internal SPDS are USEed........c.ooiuiiiiiiiiii i 175

Figure 1.8 —Example of protective separation evaluation for circuits connected to the
mains supply where internal SPDS are USEd........co.iiiiiiiiiiiiie e 175

Figure 1.9 — Basic insulation evaluation for circuits not connected directly to the mains
SUPPIY e e 175

Figure 1.10 — Basic insulation evaluation for circuits not connected directly to the
LT U1 o] o3V 1.1 = UL 1< 176

Figure I.11 — Functional insulation evaluation within circuits affected by external
LU= Y 01T =T 0 £ PP 176

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

-6- IEC 62477-1:2012+AMD1:2016 CSV

© IEC 2016
Figure 1.12 — Basic insulation evaluation for circuits both connected and not connected
direCtly t0 the Maing SUPPIY........en e 177
Figure 1.13 — Insulation evaluation for accessible circuit of DVC A.....ccooiiiiiiiiiiiiiiiiienn, 177
Figure 1.14 — PEC with mains and non-mains supply without galvanic separation................ 178
Figure 1.15 — Transformer (basic) isolated PEC inverter with SPD and transformer to
reduce impulse voltage for functional and basic insulation................ccccoooiiciiiiiiiiiiinineenn. 178
Figure J.1 — Burn threshold spread when the skin is in contact with a hot smooth
surface made of bare (uncoated) metal ... 179
Figure J.2 — Rise in the burn threshold spread from Figure J.1 for metals which are
coated by shellac varnish of a thickness of 50 um, 100 um and 150 pum........c..coooveiinienies 180
Figure J.3 — Rise in the burn threshold spread from Figure J.1 for metals coated with
the SPECITIC MATEIIAIS .. e e e e e 180
Figure J.4 — Burn threshold spread when the skin is in contact with a hot smooth
surface made of ceramics, glass and stone materialS.........coooviiiiiiiiiiici i 181
Figure J.5 — Burn threshold spread when the skin is in contact with a hot smooth
surface Mmade Of PlasStiCS ...ceu i 181
Figure K.1 — Electrochemical potentialSs (V) ..o 182
Figure L.1 — Measuring iNSTFUMENT .. ...t 183
Figure M.1 — Sphere 50 mm probe (IPXXA) .o 184
Figure M.2 — Jointed test finger (IPXXB) ..ouuiiriiii e 185
Figure M.3 — Test rod 2,5 mm (IP3X) .. 186
Figure N.1 — Example of short-circuit current curve under specification of I5g....ovvueeeeiel. 189
Figure N.2 — Example of tripping characteristic of a circuit breaker...........ccc.ccooiiiiiinnnnn. 190
Figure N.3 — Example of tripping characteristic of a current-limiting fuse ...................coon. 190
Figure N.4 — Example of short-circuit current curve under specification of Iy ..ovvveneeeeenn. 191
Figure N.5 — Two PECS with different specifications ..........c.coviiiiiiiiii e, 192
Figure N.6 — One PECS with different specification for each input mains supply port......... 194
Figure N.7 — Flowchart for classification of Iog OF Tgyy.evvvvvveeiiiiiiiiiiiiiii 197
Table 1 — Alphabetical list Of terms ..o e 15
Table 2 — Selection of DVC for touch voltage to protect against ventricular fibrillation.......... 31
Table 3 — Selection of body contact area..........couviiiiiiiiii 31
Table 4 — Selection of humidity condition of the skin ..o, 31
Table 5 — Steady state voltage limits for the decisive voltage classes.............ccccoeeuveiiininnnn, 32
Table 6 — Protection requirements for circuit under consideration.............cccocovviviiiiiiiinennns 35
Table 7 — PE conductor CroSS-8SECHONT ... .....uuiiiiieeiieiiiiiiiie et e e e e e et e e e e e e e ee e e e e e e 41
Table 8 — Definitions of pollution degrees..... ..o 47
Table 9 — Impulse withstand voltage and temporary overvoltage versus system voltage....... 49
Table 10 — Clearance distances for functional, basic or supplementary insulation................ 54
Table 11 — Creepage distances (in Millimetres) ... ..o 56
Table 12 — Generic materials for the direct support of uninsulated live parts...........c............ 58
Table 13 — Permitted openings in fire enclosure bottoms ........ooiiiiiiiii i, 67
Table 14 — Maximum measured total temperatures for internal materials and
LoToT 0 0] oToT aT=T ¢ | £ TP PP 69
Table 15 — Maximum measured temperatures for accessible parts of the PECS................... 71

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

IEC 62477-1:2012+AMD1:2016 CSV -7-

© IEC 2016

Table 16 — Limits for sources without an overcurrent protective device ...........ccocoviiiiiiininnns 72
Table 17 — Limits for power sources with an overcurrent protective device .........c...cceeeennee. 72
Table 18 — Environmental service CoONAitioNS ... ....oouuiiiiiiiiiii e 75
Table 19 — Wire bending space from terminals to enclosure ..............ccooeiiiiiiiiiiiniinieenn, 79
Table 20 — Thickness of sheet metal for enclosures: carbon steel or stainless steel............ 82
Table 21 — Thickness of sheet metal for enclosures: aluminium, copper or brass................ 83
Table 22 — TeST OVEIVIBW et et 86
Table 23 — Pull values for handles and manual control securement ............ccoooiiiiiiineenennn. 91
Table 24 — Impulse voltage teSt ... 92
Table 25 — IMPUISE tEST VOIAGE ...unieiiie e 93
Table 26 — AC or d.c. test voltage for circuits connected directly to mains supply ................ 94
Table 27 — A.c. or d.c. test voltage for circuits connected to non-mains supply without
[E@MPOrary OVEIVOITAGES .......oeuiee et e e enans 95
Table 28 — Partial disCharge teSt.. ... 98
Table 29 — Test duration for protective equipotential bonding test ..........cc.coiviiicin, 104
Table 30 — Environmental teStS ... i i 116
Table 31 — Dry heat test (steady State) .....cooveriieiiii 117
Table 32 — Damp heat test (steady state) ..o 118
Table 33 — Vibration 1St .. ... 119
Table 34 — Salt Mist 1eSt e 119
Table 35 — Dust and Sand teSt ... ccuiii i 120
Table 36 — Information reqUIremMENtS ... ... 121
Table 37 — A.c. short time withstand current test, minimum PECS requirements ................ 111
Table A.1 — Selection of touch voltage sets to protect against ventricular fibrillation .......... 133
Table A.2 — Selection of touch voltage sets to protect against muscular reaction ............... 134
Table A.3 — Selection of touch voltage sets to protect against startle reaction.................... 134
Table A.4 — Examples for protection against electrical shock..............cooiiiiii, 149
Table C.1 — SYMDOIS USEA ... ettt e een e 151
Table D.1 — Width of grooves by pollution degree..........covveiiiiiii e 152
Table E.1 — Correction factor for clearances at altitudes between 2 000 m and

P20 0 0 0 o 160
Table E.2 — Test voltages for verifying clearances at different altitudes ...................... 160
Table F.1 — Minimum values of clearances in air at atmospheric pressure for

inhomogeneous field conditions (Table 1 of IEC 60664-4:2005).........ccccoviiiiiiiiiniiiniineenne. 163
Table F.2 — Multiplication factors for clearances in air at atmospheric pressure for
approximately homogeneous field Conditions .........coviiiiiiiiii e 163
Table F.3 — Minimum values of creepage distances for different frequency ranges

(Table 2 0f IEC B0664-4:2005) ... ccuieeeieieei et e e e e e e e e e e e eaeeens 165
Table G.1 — Standard cross-sections of round conductors ..........coooiiiiiiii i 167

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/IEC/919234447/IEC-62477-1?src=spdf

	Redline version 
	English 
	CONTENTS
	FOREWORD



