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Fig.1 Harmonics propagation circuit in multi-infeed

DC system after commutation failure
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Fig.2 Occurring process of CCF considering

harmonics propagation in multi-feed DC system
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Fig.5 CCF prevention control strategy based on detection of tie-line current
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Prevention control of concurrent commutation failure of multi-infeed DC system

based on tie-line current detection

WANG Lingrao', YAO Wei',YANG Chengxiang',XIONG Yongxin',LI Chenghao’, WEN Jinyu'

(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,School of Electrical and Electronic
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;

2. Electric Power Research Institute of State Grid Henan Electric Power Company,Zhengzhou 450052, China)
Abstract: Due to the coupling characteristics among DC transmission lines in multi-infeed DC system, the
harmonic components induced by an AC fault interfere with multiple DC lines through AC system, which
easily leads to CCF (Concurrent Commutation Failure). The model of harmonics propagation circuit in the
multi-infeed DC system during AC fault transient process is established based on converter switching modu-
lation theory. The generation mechanism and propagation path of harmonic components are analyzed,and the
mechanism of CCF caused by AC fault in multi-infeed DC system is deduced. The dynamic commutation
process after the fault is divided into several stages,and the characteristics of each stage are concluded. It
is found that the harmonic currents spreading through the tie-line in AC side can be a vital factor of
CCF. A CCF prevention control strategy based on tie-line current detection is proposed, which makes the
remote converter station react quickly to the commutation failure of local converter station by detecting the
abnormal current of tie-line current to reduce the risk of CCF. Taking Henan multi-infeed UHVDC (Ultra
High Voltage Direct Current) system as an example, the effectiveness of the proposed strategy is verified
by the simulation results.

Key words: UHVDC; multi-infeed DC system; commutation failure; converter switching modulation theory; tie-

line ;current detection
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