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Influence analysis and control strategy of MMC on AC short circuit current

under short circuit fault of AC system
MAO Shurui',XU Zheng', YANG Jian',ZHOU Youbin’, WANG Ying’,ZHOU Kunpeng’,CAO Kan’
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;

2. Electric Power Research Institute of State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China)
Abstract: The MMC-HVDC (Modular Multilevel Converter based High Voltage Direct Current transmission
system) affects the AC circuit breaker to clear the short circuit fault. Firstly, based on the topology and
control strategy of MMC,the impact of MMC on the AC circuit breaker under short circuit fault of the AC
system are analyzed. Secondly,the influence of the operating conditions of MMC on the short circuit current
under a symmetric short circuit fault of the AC system is studied,which shows that the short circuit current
contributed by MMC is mainly due to the reactive power injected into the AC system by MMC. Then the
calculation method of the three-sequence short circuit current contributed by MMC under different operating
conditions when an asymmetric short circuit fault occurs in the AC system is proposed. It is concluded
that the zero- and negative-sequence currents on the valve side of MMC are zero, and the three-phase
symme-trical positive-sequence currents are determined by the operating conditions of MMC. Finally,a control
strategy for reducing the short circuit current contributed by MMC under symmetric and asymmetric short
circuit faults of the AC systems is proposed. And the correciness of the conclusion and the effectiveness
of the control strategy are verified by PSCAD / EMTDC simulation.

Key words: modular multilevel converter; symmetric short circuit fault; asymmetric short circuit fault; opera-

ting conditions;short circuit current reduction
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Fig.E3 Fault characteristics when receiving-end MMC only

emits reactive power (fixed reactive power control)
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Fig.E4 Fault characteristics when receiving-end MMC only
emits reactive power (fixed AC voltage control)
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Fig.E5 Fault characteristics when receiving-end MMC
emits active and reactive power
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Fig.E6 Fault characteristics of receiving-end MMC after

additional control
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Fig.E7 Fault characteristics of receiving-end MMC
(current source)
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Fig.E8 Fault characteristics of receiving-end MMC (voltage

source)
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Fig.E9 Fault characteristics of receiving-end MMC after
additional control
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