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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  

 
Part 109: Alternating-current series capacitor  

by-pass switches 
 

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. 

This redline version of the official IEC Standard allows the user to identify the changes 
made to the previous edition. A vertical bar appears in the margin wherever a change 
has been made. Additions are in green text, deletions are in strikethrough red text. 
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International Standard IEC 62271-109 has been prepared by subcommittee 17A: Switching 
devices, of IEC technical committee 17: High-voltage switchgear and controlgear. 

This third edition cancels and replaces the second edition published in 2008 and Amendment 
1:2013. This edition constitutes a technical revision.  

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

a) the document has been restructured according to edition 2.0 of IEC 62271-1; 
b) the rated voltage assignation across the by-pass switch has been aligned to the rule 

defined in IEC 60143-1; 
c) clarification has been given regarding rated continuous current of compensated and 

uncompensated line; 
d) some clarifications have been given following a loss of "suitable precautions"; 
e) as per Amendment 2 of IEC 62271-100, the section "Rated time quantities" has been 

moved to Clause 6 under "Time quantities"; 
f) as per Amendment 2 of IEC 62271-100, the section "Test for static mechanical loads" 

have been moved to Clause 6 under "Static mechanical loads"; 
g) additional rules have been introduced for vacuum interrupters during impulse tests; 
h) additional clarifications have been given regarding the number of reduced impulses during 

impulse tests; 
i) a wider tolerance on the current damping during by-pass making current test-duty has 

been introduced. 

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

FDIS Report on voting 

17A/1208/FDIS 17A/1215/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 62271 series can be found, under the general title High-voltage 
switchgear and controlgear, on the IEC website. 

This standard is to be read in conjunction with IEC 62271-100:2008 with its Amendment 
1:2012 and Amendment 2:2017, and IEC 62271-1:2017, to which it refers and which is 
applicable, unless otherwise specified in this standard. In order to simplify the indication of 
corresponding requirements, the same numbering of clauses and subclauses is used as in 
IEC 62271-1:2017. Amendments to these clauses and subclauses are given under the same 
references whilst additional subclauses are numbered from 101. 
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The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• 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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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  
 

Part 109: Alternating-current series capacitor  
by-pass switches 

 
 
 

1 General 

1.1 Scope 

This part of IEC 62271 is applicable to AC series capacitor by-pass switches designed for 
outdoor installation and for operation at frequencies of 50 Hz and 60 Hz on systems having 
voltages above 52 kV. 

It is only applicable to by-pass switches for use in three-phase systems. 

This document is also applicable to the operating devices of by-pass switches and to their 
auxiliary equipment. 

1.2 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 60050-151:2001, International Electrotechnical Vocabulary – Part 151: Electrical and 
magnetic devices 

IEC 60050-436:1990, International Electrotechnical Vocabulary – Chapter 436: Power 
capacitors 

IEC 60050-441:1984, International Electrotechnical Vocabulary – Chapter 441: Switchgear, 
controlgear and fuses 

IEC 60050-604:1987, International Electrotechnical Vocabulary – Chapter 604: Generation, 
transmission and distribution of electricity – Operation 

IEC 60050-614:2016, International Electrotechnical Vocabulary – Part 614: Generation, 
transmission and distribution of electricity – Operation 

IEC 60060 (all parts), High-voltage test techniques  

IEC 60137:2017, Insulated bushings for alternating voltages above 1000 V 

IEC 60143-1:2004 2015, Series capacitors for power systems – Part 1: General 

IEC 60143-2:1994 2012, Series capacitors for power systems – Part 2: Protective equipment 
for series capacitor banks 

IEC 60296, Fluids for electrotchnical applications – Unused mineral insulating oils for 
transformers and switchgear 
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IEC 60270, High-voltage test techniques – Partial discharge measurements 

IEC 60376, Specification of technical grade sulphur hexafluoride (SF6) and complementary 
gases to be used in its mixtures for use in electrical equipment 

IEC 60480, Guidelines for the checking and treatment of sulphur hexafluoride (SF6) taken 
from electrical equipment and specification for its re-use 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 62271-1:2007 2017, High-voltage switchgear and controlgear – Part 1: Common 
specifications for alternating current switchgear and controlgear 

IEC 62271-4, High-voltage switchgear and controlgear – Part 4: Handling procedures for 
sulphur hexafluoride (SF6) and its mixtures 

IEC 62271-100:2008, High-voltage switchgear and controlgear – Part 100: Alternating current 
circuit-breakers  
IEC 62271-100:2008/AMD1:2012  
IEC 62271-100:2008/AMD2:2017 

IEC 62271-101, High-voltage switchgear and controlgear – Part 101: Synthetic testing 

IEC 62271-102:2001 2018, High-voltage switchgear and controlgear – Part 102: Alternating 
current disconnectors and earthing switches 

IEC 62271-303, High-voltage switchgear and controlgear – Part 303: Use and handling of 
sulphur hexafluoride (SF6)  

3 Terms and definitions 

For the purposes of this document, the terms and definitions of IEC 60050-151, IEC 60050-
436, IEC 60050-441, IEC 60050-604 IEC 60050-614, IEC 60143-1, IEC 60143-2 and 
IEC 62271-1 apply. Some of them are recalled here for ease of reference. 

Additional terms and definitions are classified so as to be aligned with the classification used 
in IEC 60050-441. 

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

• IEC Electropedia: available at http://www.electropedia.org/ 

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

3.1 General terms and definitions 

3.1.101 
switchgear and controlgear 
a general term covering switching devices and their combination with associated control, 
measuring, protective and regulating equipment, also assemblies of such devices and 
equipment with associated interconnections, accessories, enclosures and supporting 
structures 

[SOURCE: IEC 60050-441:2000, 441-11-01] 
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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. 

International Standard IEC 62271-109 has been prepared by subcommittee 17A: Switching 
devices, of IEC technical committee 17: High-voltage switchgear and controlgear. 

This third edition cancels and replaces the second edition published in 2008 and Amendment 
1:2013. This edition constitutes a technical revision.  

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

a) the document has been restructured according to edition 2.0 of IEC 62271-1; 
b) the rated voltage assignation across the by-pass switch has been aligned to the rule 

defined in IEC 60143-1; 
c) clarification has been given regarding rated continuous current of compensated and 

uncompensated line; 
d) some clarifications have been given following a loss of "suitable precautions"; 



 – 10 – IEC 62271-109:2019  IEC 2019 

 
 

 
 

 
 

 
 

 
 

e) as per Amendment 2 of IEC 62271-100, the section "Rated time quantities" has been 
moved to Clause 6 under "Time quantities"; 

f) as per Amendment 2 of IEC 62271-100, the section "Test for static mechanical loads" 
have been moved to Clause 6 under "Static mechanical loads"; 

g) additional rules have been introduced for vacuum interrupters during impulse tests; 
h) additional clarifications have been given regarding the number of reduced impulses during 

impulse tests; 
i) a wider tolerance on the current damping during by-pass making current test-duty has 

been introduced. 

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

FDIS Report on voting 

17A/1208/FDIS 17A/1215/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 62271 series can be found, under the general title High-voltage 
switchgear and controlgear, on the IEC website. 

This standard is to be read in conjunction with IEC 62271-100:2008 with its Amendment 
1:2012 and Amendment 2:2017, and IEC 62271-1:2017, to which it refers and which is 
applicable, unless otherwise specified in this standard. In order to simplify the indication of 
corresponding requirements, the same numbering of clauses and subclauses is used as in 
IEC 62271-1:2017. Amendments to these clauses and subclauses are given under the same 
references whilst additional subclauses are numbered from 101. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• 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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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR –  
 

Part 109: Alternating-current series capacitor  
by-pass switches 

 
 
 

1 Scope 

This part of IEC 62271 is applicable to AC series capacitor by-pass switches designed for 
outdoor installation and for operation at frequencies of 50 Hz and 60 Hz on systems having 
voltages above 52 kV. 

It is only applicable to by-pass switches for use in three-phase systems. 

This document is also applicable to the operating devices of by-pass switches and to their 
auxiliary equipment. 

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 60050-151:2001, International Electrotechnical Vocabulary – Part 151: Electrical and 
magnetic devices 

IEC 60050-436:1990, International Electrotechnical Vocabulary – Chapter 436: Power 
capacitors 

IEC 60050-441:1984, International Electrotechnical Vocabulary – Chapter 441: Switchgear, 
controlgear and fuses 

IEC 60050-614:2016, International Electrotechnical Vocabulary – Part 614: Generation, 
transmission and distribution of electricity – Operation 

IEC 60060 (all parts), High-voltage test techniques  

IEC 60137:2017, Insulated bushings for alternating voltages above 1000 V 

IEC 60143-1:2015, Series capacitors for power systems – Part 1: General 

IEC 60143-2:2012, Series capacitors for power systems – Part 2: Protective equipment for 
series capacitor banks 

IEC 60270, High-voltage test techniques – Partial discharge measurements 

IEC 60376, Specification of technical grade sulphur hexafluoride (SF6) and complementary 
gases to be used in its mixtures for use in electrical equipment 

IEC 60480, Guidelines for the checking and treatment of sulphur hexafluoride (SF6) taken 
from electrical equipment and specification for its re-use 
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IEC 62271-1:2017, High-voltage switchgear and controlgear – Part 1: Common specifications 
for alternating current switchgear and controlgear 

IEC 62271-4, High-voltage switchgear and controlgear – Part 4: Handling procedures for 
sulphur hexafluoride (SF6) and its mixtures 

IEC 62271-100:2008, High-voltage switchgear and controlgear – Part 100: Alternating current 
circuit-breakers  
IEC 62271-100:2008/AMD1:2012  
IEC 62271-100:2008/AMD2:2017 

IEC 62271-101, High-voltage switchgear and controlgear – Part 101: Synthetic testing 

IEC 62271-102:2018, High-voltage switchgear and controlgear – Part 102: Alternating current 
disconnectors and earthing switches 

3 Terms and definitions 

For the purposes of this document, the terms and definitions of IEC 60050-151, IEC 60050-
436, IEC 60050-441, IEC 60050-614, IEC 60143-1, IEC 60143-2 and IEC 62271-1 apply. 
Some of them are recalled here for ease of reference. 

Additional terms and definitions are classified so as to be aligned with the classification used 
in IEC 60050-441. 

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

• IEC Electropedia: available at http://www.electropedia.org/ 

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

3.1 General terms and definitions 

3.1.101 
switchgear and controlgear 
a general term covering switching devices and their combination with associated control, 
measuring, protective and regulating equipment, also assemblies of such devices and 
equipment with associated interconnections, accessories, enclosures and supporting 
structures 

[SOURCE: IEC 60050-441:2000, 441-11-01] 

3.1.102 
outdoor switchgear and controlgear 
switchgear and controlgear suitable for installation in the open air, i.e. capable of withstanding 
wind, rain, snow, dirt deposits, condensation, ice and hoar frost 

[SOURCE: IEC 60050-441:2000, 441-11-05] 

3.1.103 
short-circuit current 
overcurrent resulting from a short circuit due to a fault or an incorrect connection in an electric 
circuit  

[SOURCE: IEC 60050-441:2000, 441-11-07] 

http://www.iso.org/obp
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AVANT-PROPOS 
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c) des précisions ont été apportées au sujet du courant permanent assigné de la ligne 
compensée et de la ligne non compensée; 

d) des clarifications ont été apportées suivant une perte des "précautions appropriées"; 
e) conformément à l’Amendement 2 de l’IEC 62271-100, la section "Durées assignées" a été 

déplacée à l’Article 6 sous "Durées"; 
f) conformément à l’Amendement 2 de l’IEC 62271-100, la section "Essai des charges 

mécaniques statiques" a été déplacée à l’Article 6 sous "Charges mécaniques statiques"; 
g) des règles supplémentaires ont été introduites pour les ampoules à vide pendant les 

essais de chocs; 
h) des clarifications supplémentaires ont été apportées au sujet du nombre de chocs réduits 

pendant les essais de chocs; 
i) une tolérance plus grande pour l'amortissement du courant pendant la séquence d’essai 

d’établissement du courant de contournement a été introduite. 
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Ce document a été rédigé selon les Directives ISO/IEC, Partie 2. 
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Appareillage à haute tension, peut être consultée sur le site web de l'IEC. 
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Amendement 1:2012 et Amendement 2:2017, ainsi qu’avec l’IEC 62271-1:2017, à laquelle 
elle fait référence et qui est applicable sauf spécification contraire dans la présente norme. 
Pour faciliter le repérage des exigences correspondantes, cette norme utilise une 
numérotation identique des articles et des paragraphes à celle de l’IEC 62271-1:2017. Les 
modifications de ces articles et de ces paragraphes ont des références identiques; les 
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stabilité indiquée sur le site web de l’IEC sous "http://webstore.iec.ch" dans les données 
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APPAREILLAGE À HAUTE TENSION –  
 

Partie 109: Interrupteurs de contournement  
pour condensateurs série à courant alternatif 

 
 
 

1 Domaine d’application  

La présente partie de l’IEC 62271 est applicable aux interrupteurs de contournement pour 
condensateurs série à courant alternatif conçus pour l'installation à l'extérieur et pour 
fonctionner à des fréquences de 50 Hz et 60 Hz, sur des réseaux de tensions supérieures à 
52 kV. 

Elle s’applique uniquement aux interrupteurs de contournement destinés à être utilisés dans 
les systèmes triphasés. 

Le présent document est également applicable aux dispositifs de commande des interrupteurs 
de contournement et à leurs équipements auxiliaires. 

2 Références normatives 

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu, 
des exigences du présent document. Pour les références datées, seule l’édition citée 
s’applique. Pour les références non datées, la dernière édition du document de référence 
s'applique (y compris les éventuels amendements). 

IEC 60050-151:2001, Vocabulaire Electrotechnique International – Partie 151: Dispositifs 
électriques et magnétiques 

IEC 60050-436:1990, Vocabulaire Electrotechnique International – Chapitre 436: 
Condensateurs de puissance 

IEC 60050-441:1984, Vocabulaire Electrotechnique International – Chapitre 441: Appareillage 
et fusibles 

IEC 60050-614:2016, Vocabulaire Electrotechnique International – Chapitre 614: Production, 
transport et distribution de l'énergie électrique – Exploitation 

IEC 60060 (toutes les parties), Techniques des essais à haute tension 

IEC 60137:2017, Traversées isolées pour tensions alternatives supérieures à 1 000 V 

IEC 60143-1:2015, Condensateurs série destinés à être installés sur des réseaux – Partie 1: 
Généralités 

IEC 60143-2:2012, Condensateurs série destinés à être installés sur des réseaux – Partie 2: 
Matériel de protection pour les batteries de condensateurs série 

IEC 60270, Techniques des essais à haute tension – Mesures des décharges partielles 

IEC 60376, Spécification de la qualité technique de l'hexafluorure de soufre (SF6) et des gaz 
complémentaires à employer dans les mélanges de SF6 pour utilisation dans les matériels 
électriques 
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IEC 60480, Lignes directrices relatives au contrôle et au traitement de l'hexafluorure de 
soufre (SF6) prélevé sur le matériel électrique et spécification en vue de sa réutilisation 

IEC 62271-1:2017, Appareillage à haute tension – Partie 1: Spécifications communes pour 
appareillage à courant alternatif 

IEC 62271-4, Appareillage à haute tension – Partie 4: Utilisation et manipulation de 
l'hexafluorure de soufre (SF6) et des mélanges contenant du SF6 

IEC 62271-100:2008, Appareillage à haute tension – Partie 100: Disjoncteurs à courant 
alternatif  
IEC 62271-100:2008/AMD1:2012  
IEC 62271-100:2008/AMD2:2017 

IEC 62271-101, Appareillage à haute tension – Partie 101: Essais synthétiques 

IEC 62271-102:2018, Appareillage à haute tension – Partie 102: Sectionneurs et sectionneurs 
de terre à courant alternatif 

3 Termes et définitions 

Pour les besoins du présent document, les termes et définitions de l’IEC 60050-151, de 
l’IEC 60050-436, de l’IEC 60050-441, de l’IEC 60050-614, de l’IEC 60143-1, de l’IEC 60143-2 
et de l’IEC 62271-1 s’appliquent. Pour faciliter l’utilisation de la norme, certains d’entre eux 
ont été rappelés ci-après. 

Des termes et définitions additionnels sont classés de façon à être alignés sur la classification 
utilisée dans l’IEC 60050-441. 

L'ISO et l'IEC tiennent à jour des bases de données terminologiques destinées à être utilisées 
en normalisation, consultables aux adresses suivantes: 

• IEC Electropedia: disponible à l'adresse http://www.electropedia.org/ 

• ISO Online browsing platform: disponible à l'adresse http://www.iso.org/obp 

3.1 Termes et définitions généraux 

3.1.101 
appareillage 
terme général applicable aux appareils de connexion et à leur combinaison avec des 
appareils de commande, de mesure, de protection et de réglage qui leur sont associés, ainsi 
qu'aux ensembles de tels appareils avec les connexions, les accessoires, les enveloppes et 
les charpentes correspondantes 

[SOURCE: IEC 60050-441:2000, 441-11-01] 

3.1.102 
appareillage pour l’extérieur 
appareillage convenant pour l'installation en plein air, c'est-à-dire capable de supporter le 
vent, la pluie, la neige, les pollutions, la condensation, la glace et le givre 

[SOURCE: IEC 60050-441:2000, 441-11-05] 

http://www.iso.org/obp



