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FOREWORD 

This amendment has been prepared by subcommittee 22F: Power electronics for electrical 
transmission and distribution systems, of IEC technical committee 22: Power electronic 
systems and equipment. 

The text of this amendment is based on the following documents: 

CDV Report on voting 

22F/481/CDV 22F/489/RVC 

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

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

_____________ 

 

2 Normative references 

Add the following normative reference to the list: 

IEC 60633, Terminology for high-voltage direct current (HVDC) transmission 

 

3.1 List of letter symbols 

Replace the existing first paragraph by the following new paragraph: 

Essential terms and definitions necessary for the understanding of this standard are given 
here; other terminology is as per relevant parts of IEC 60747, and as per IEC 60633 for 
certain specialized types of equipment which are found mainly on line-commutated HVDC 
schemes but may occasionally be included in VSC HVDC schemes. 

Replace the existing letter symbols, and their definitions, "Uv", "Uve", "Uc" (including its note), 
"Uce" and "Uvalve" by the following new letter symbols and definitions: 

Uc  line-to-line voltage on converter side of interface transformer, r.m.s. value including 
harmonics 

Uce line-to-earth voltage on converter side of interface transformer, r.m.s. value including 
harmonics 

Uvtt  voltage between terminals of a valve (any defined value) 
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Replace the existing letter symbols "Iv" and "Ivalve", including their definitions, by the following 
new letter symbols and definitions: 

Ic  current on converter side of interface transformer, r.m.s. value including harmonics 

Iν  current through a valve 

 

3.2 List of subscripts 

Replace the existing subscripts "c", "v" and "valve", including their definitions, by the following 
new subscripts and definitions: 

c  converter side of interface transformer 
v  through or across one valve 
tt terminal to terminal 

 

Figure 1 – Converter symbol identifications 

Replace the existing Figure 1 by the following new figure: 

 

 

3.3 List of abbreviations 

Replace the existing abbreviation "NGBS" by "NBGS". 

IEC 

ULe Uce 

Uvtt 

Iv Id 

Positive d.c. terminal 

Udpe 

Udpp 

Ic 
IL 

UL 

Uc 

Iv 
Id 

Transformer 
line side 

Transformer 
converter side 

Negative d.c. terminal 
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5 General terms related to converter circuits 

5.4 
arm 
converter arm 
Replace the existing definition by the following new definition: 

part of a converter connecting one a.c. phase terminal with one d.c. pole terminal 

 

7 Converter units and valves 

7.8 
VSC valve 
Replace the existing term and definition by the following new term and definition: 

VSC switch type valve 
arrangement of IGBT-diode pairs connected in series and arranged to be switched 
simultaneously as a single function unit 

7.9 
VSC valve 
Replace the existing term and definition by the following new term and definition: 

VSC controllable voltage source type valve 
complete controllable voltage source assembly, which is generally connected between one a.c. 
terminal and one d.c. terminal 

 

8 Converter operating conditions 

8.9 
blocked state 
Replace the existing definition by the following new definition: 

conditions in which turn-off signal is applied continuously to all IGBTs of the VSC unit 

 

9 HVDC systems and substations 

9.20 
asymmetrical monopolar HVDC system 
Replace the existing definition by the following new definition: 

HVDC system consisting of a single converter unit or a parallel connection of two or more 
converter units at each substation operated such that voltages of the two d.c. output terminals 
are asymmetrical and one d.c. terminal is earthed in at least one substation 
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10 HVDC substation equipment 

Add, to the existing note, the following new sentence: 

More details on components not shown in Figure 11 are given in IEC 60633. 

10.13 
metallic return transfer breaker 
MRTB 
Replace the existing terms with the following new terms: 

metallic return transfer switch 
MRTS 
Add the following new note to entry: 

Note 1 to entry: This note applies to the French language only. 

10.14 
earth return transfer breaker 
ERTB 
Replace the existing terms with the following new terms: 

earth return transfer switch 
ERTS 
Add the following new note to entry: 

Note 1 to entry: This note applies to the French language only. 

 

Bibliography 

Delete the following references: 

IEC 60747 (all parts), Semiconductor devices 

IEC 60747-1, Semiconductor devices – Part 1: General 

IEC 60747-2, Semiconductor devices – Discrete devices and integrated circuits – Part 2: 
Rectifier diodes 

IEC 60747-9, Semiconductor devices – Discrete devices – Part 9:  Insulated-gate bipolar 
transistors (IGBTs) 

IEC 60633, Terminology for high-voltage direct current (HVDC) transmission 

Replace the existing references to IEC 62751-1 and IEC 62751-2 by the following new 
references: 

IEC 62751-1, Power losses in voltage sourced converter (VSC) valves for high-voltage direct 
current (HVDC) systems – Part 1: General requirements 

IEC 62751-2, Power losses in voltage sourced converter (VSC) valves for high-voltage direct 
current (HVDC) systems – Part 2: Modular multilevel converters 

 
___________ 
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AVANT-PROPOS 

Le présent amendement a été établi par le sous-comité 22F: Electronique de puissance pour 
les réseaux électriques de transport et de distribution, du comité d’études 22 de l'IEC: 
Systèmes et équipements électroniques de puissance. 

Le texte de cet amendement est issu des documents suivants: 

CDV Rapport de vote 

22F/481/CDV 22F/489/RVC 

 
Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant 
abouti à l'approbation de cet amendement. 

Le comité a décidé que le contenu de cet amendement et de la publication de base ne sera 
pas modifié avant la date de stabilité indiquée sur le site web de l'IEC sous 
"http://webstore.iec.ch" dans les données relatives à la publication recherchée. A cette date, 
la publication sera  

• reconduite, 

• supprimée, 

• remplacée par une édition révisée, ou 

• amendée. 

_____________ 

 

2 Références normatives 

Ajouter la référence normative suivante à la liste: 

IEC 60633, Terminologie pour le transport d'énergie en courant continu à haute tension 
(CCHT) 

 

3.1 Liste des symboles littéraux 

Remplacer le premier alinéa existant par le nouvel alinéa suivant: 

Les termes et définitions essentiels nécessaires à la compréhension de la présente norme 
sont donnés ici. La terminologie complémentaire est donnée dans les parties correspondantes 
de l’IEC 60747, ainsi que dans l'IEC 60633 pour certains types spécifiques d'équipements qui 
sont essentiellement présents sur les systèmes CCHT commutés par le réseau mais qui 
peuvent parfois être intégrés dans des systèmes CCHT à convertisseurs de source de tension 
VSC. 

Remplacer les symboles littéraux existants et leurs définitions, "Uv", "Uve", "Uc" (y compris sa 
note), "Uce" et "Uvalve" par les nouveaux symboles littéraux suivants et leurs définitions: 

Uc  tension entre phases côté convertisseur du transformateur d'interface, valeur efficace 
tenant compte des harmoniques 

Uce tension phase-terre côté convertisseur du transformateur d'interface, valeur efficace 
tenant compte des harmoniques 
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Uvtt  tension entre les bornes d’une valve (toute valeur définie) 

Remplacer les symboles littéraux existants "Iv" et "Ivalve", et leurs définitions, par les 
nouveaux symboles littéraux suivants et leurs définitions: 

Ic  courant du côté convertisseur du transformateur d’interface, valeur efficace tenant 
compte des harmoniques 

Iν  courant circulant dans une valve 

 

3.2 Liste des indices 

Remplacer les indices existants "c", "v" et "valve", et leurs définitions, par les nouveaux 
indices suivants et leurs définitions: 

c  côté convertisseur du transformateur d’interface 
v par ou dans une valve 
tt borne à borne 

 

Figure 1 – Identifications des symboles des convertisseurs 

Remplacer la Figure 1 existante par la nouvelle figure suivante: 

 

3.3 Liste des abréviations 

Replacer l'abréviation existante "NGBS" par "NBGS". 

 

IEC 

ULe Uce 

Uvtt 

Iv Id 

Borne c.c. positive 

Udpe 

Udpp 

Ic 
IL 

UL 

Uc 

Iv 
Id 

Côté réseau du 
transformateur 

Côté 
convertisseur du 
transformateur 

Borne c.c. négative 
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