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Study on HVDC consecutive commutation failures mitigation method caused by harmonics
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Abstract: Consecutive commutation failure of HVDC transmission system is an important cause of cascading faults in
AC/DC hybrid power system. The distortion of voltage waveform caused by harmonics leads to the reduction of
commutation area, which is an important factor leading to the consecutive commutation failure. The existing methods of
commutation failure mitigation are mainly aimed at the decrease of amplitude of fundamental frequency voltage and lack of
consideration of harmonic effect. To solve this problem, this paper analyzes the influence mechanism of harmonics on the
consecutive commutation failure, calculates the influence factors of harmonics on the extinction area, and proposes a
quantitative calculation method of the extinction angle setting value considering harmonics. The proposed algorithm
increases the setting value of the constant extinction angle controller during commutation failure and maintains a constant
extinction area, thus restraining the occurrence of consecutive commutation failure. Finally, the simulation is carried out
by electromagnetic transient simulation software PSCAD/EMTDC. The effectiveness of the proposed method is verified
by the simulation.
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Fig. 1 Equivalent diagram of commutation progress
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