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Subsequent Commutation Failure Prediction and Suppression Strategy for Hybrid Cascaded
HVDC Systems Based on Commutation Voltage

BIAN Jing, LONG Zhiheng, WANG He, LI Guoqing, GUO Jiazhi
(Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of Education
(Northeast Electric Power University), Jilin 132012, China)

Abstract : The hybrid cascaded high-voltage direct-current (HVDC) system, combining the advantages of
line-commutated converters (LCC) and modular multilevel converters (MMC), exhibits promising engineering applica-
tion potential. This paper conducts research on the prediction and suppression of subsequent commutation failures in such
systems. First, the risk of subsequent commutation failures caused by both the interaction between controllers during each
phase of the commutation failure recovery period and commutation voltage sags was clarified. Secondly, after considering
the DC voltage interactions between MMC and LCC terminals and the roles of controllers in the hybrid cascaded HVDC
system, a prediction method for subsequent commutation failures is proposed by comparing the effective value of com-
mutation voltage with a threshold voltage. Then, a coordinated control strategy is presented, involving continuous reactive
power support from MMC and dynamic modification of the extinction angle reference in constant extinction angle control
(CEAC), to achieve suppression of subsequent commutation failures. Finally, an electromagnetic transient simulation
model of the hybrid cascaded system is established in PSCAD/EMTDC, verifying the accuracy of the prediction method
and the effectiveness of the suppression strategy.
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prediction in case 3
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