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Fig.1 Topology of two parallel three-phase PWM rectifiers
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Fig.2 Vector allocation in sector I under conventional SVPWM
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Circulating current suppressing strategy of modular multilevel converter
in sub-module fault-tolerant control mode based on virtual resistor

WU Wen', WU Xuezhi'*, JING Long' ,LIU Jingdou', WANG Shuai',LI Jinke'
(1. National Active Distribution Network Technology Research Center,Beijing Jiaotong University, Beijing 100044, China;

2. Collaborative Innovation Center of Electric Vehicles in Beijing, Beijing 100044 , China )
Abstract ; Aiming at the problem of circulating current suppressing of MMC ( Modular Multilevel Converter) in sub-
module fault-tolerant control mode ,the fault characteristics are analyzed,and the advantages of quasi PR ( Proportion
Resonance) control for it are pointed out. The circulating current suppressor with quasi PR controller is modified
and a fault-tolerant circulating current suppressing strategy with a virtual resistor feedforward compensation is pro-
posed. It ensures the circulating current suppress and improves the response speed of the entire controller by introdu-
cing the virtual resistor,which makes the peak value of the DC and circulating current limited quickly and effectively
in periods of sub-module fault. The performance of the entire system is optimized and verified through simulations
and experiments to prove the feasibility and effectiveness of the control strategy.
Key words: MMC ; sub-module ; virtual resistor; circulating current ; fault-tolerant ; control ; failure analysis;quasi pro-
portion resonance control
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Circulating current suppressing and current balancing for two

parallel three-phase PWM rectifiers
ZHANG Housheng' ,ZHANG Lei’, JIANG Jishun',JI Hua'
(1. College of Electrical & Electronic Engineering,Shandong University of Technology,Zibo 255049, China;

2. State Grid Pingyin Power Supply Company, Ji’nan 250400, China)
Abstract : The mathematical model of two parallel three-phase PWM ( Pulse Width Modulation) rectifiers is estab-
lished,and the influence of system parameters on the zero sequence circulating current is analyzed in detail. The
dual-loop control system for output current balance and circulating current suppression is designed. Based on adjus-
ting zero vector principle, a seven-stage symmetrical SVPWM ( Space Vector Pulse Width Modulation ) control
strategy is presented ,and a minimum beat zero sequence circulating current suppressor is designed to suppress the
circulating current by adjusting the zero vector in real time. The inner current loop applies the current decoupling
feedforward control strategy to achieve unity power factor,and the outer voltage loop applies the common voltage PI
regulator to achieve output current balance control. There is no communication between the parallel modules,and the
control methods are simple and reliable. Simulative and experimental results show that,the minimum beat circulating
current suppressor can effectively suppress the circulating current, and the designed control strategy can eliminate the
interference of inductance unbalance on the two parallel three-phase PWM rectifiers and achieve the control of the
circulating current and current balance.
Key words : three-phase PWM rectifier ; circulating current; SVPWM ; minimum beat algorithm ; electric current con-
trol





