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Commutation Failures of HVDC System
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Abstract -~ This paper deals with the commutation failures of HVDC system. Commutation failures are caused by AC voltage
distortions at inverter side and cause the HVDC system oscillations. In this paper, in order to know a correct incidence and
onset of the failures, theoretical analysis, the simulation and the investigation at actual system are carried out and the dynamic
performance simulations are performed by PSCAD/EMTDC. Finally, the condition that the failure could be generated and how to

reduce the failures are analyzed.
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Fig. 1 Inverer Commutation Phenomena According to the
Effect of Commutating Voltage Variations.
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Fig. 2 inverter Commutation Process Showing the Effect of
Sudden Commutating Voltage Reduction.
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Changing Circuit..
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Table 3. Sudden AC Voltage Reduction Required to
Produce Onset of Commutation Failure,

Wt ARAD) | HG FAEAV)| AdHEHe)
Id’= 05 AV= 50% p= 8037%
Id'= 105 av= 37.0% ¢= 7466
Id'= 1.10 4V= 350% P= 6982
Id'= 115 4V= 327% = 6438
Id’= 1.20 AV= 305% p=5931%=
Id'= 125 AV= 285% = 5.840%
Id'= 130 AV= 263% p= 4996%=
1d’= 135 4V=240% p= 4052%
Id’= 1.40 a4V=22.0% ¢= 4.082%

Table 4. Sudden AC Voltage Reduction Required to
Produce Onset of Commutation Failure

Wk AFAA) | B Ad2&(4Vy| fdske)
Id’= 1.00 4V= 472% p= 0=
Id’= 1.05 4V= 446% ¢= 0=
Id'= 1.10 AV=419% p= 0%
Id’= 1.15 A4V= 39.3% p= 0=
Id'= 1.20 4V=36.7% = 0
Id'= 125 4V=340% ¢= 0%
Id'= 1.30 AV= 31.4% g= 0%
Id'= 135 AV= 287% p= 0%
Td'= 140 A4V= 26.1% p= 0k
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