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A Logic Optimization Design for High Power Thyristor Reverse Recovery Period Protection
TAO Min', LIANG Jiahao', LIANG Binggang', LIU Daomin®, LIU Hong”, CHAI Bin®
(1. Guangzhou Bureau, China South Power Grid EHV Power Transmission Company , Guangzhou 510000,
Guangdong, China;2. C-EPRI Electric Power Engineering Co. ,Ltd. , Beijing 102200, China)

Abstract: The thyristor is considered as the core equipment in the field of high voltage direct current(HVDC)
transmission. The stability of the direct current(DC) transmission system is directly affected by the operation state of
the thyristor. During the turn-off period, the thyristor can withstand the reverse voltage only after the current drops
from rated value to zero. A certain reverse recovery charge is required to make the zero-crossing current flow
reversely due to the existence of the thyristor junction capacitance, this process is called the reverse recovery period.
During the reverse recovery period, the thyristor will be broken if the voltage gradient exceeds a certain value.
Therefore, it is necessary to monitor the voltage of the thyristor terminal during the reverse recovery period. Once the
voltage gradient exceeds a certain value, the thyristor must be triggered immediately to protect the thyristor from
breakdown. An optimization scheme for the high-power thyristor protection logic signals in the reverse recovery
period was presented and realized by hardware circuits. The effect and the superiority of the undelayed protection in
the reverse recovery period of the scheme were verified through simulation analysis and hardware circuit tests.
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Fig.1 Typical waveforms in reverse recovery process of thyristor
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Fig.2  Monitoring and trigger logic of TE
board in Siemens HVDC field
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Fig.4 Schematic diagram of reverse recovery protection circuit
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Fig.5 Simulation waveforms of thyristor reverse

recovery protection circuit
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Fig.6  Electrical wiring diagram of reverse

recovery characteristic test circuit
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