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Research on an Improved SVPWM Modulation Method of Multilevel Inverter
WANG Menggqian, LI Hua, BI Jingbin, CAO Hu, LI Zhengda, WANG Zhi
(CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd., Qingdao 266000, Shandong, China)

Abstract: With the continuous development of modern rail transit industry, multilevel inverter technology has
become one of the research focuses of high-power traction converter. Based on the active neutral point clamped five
level (ANPC-5L) inverter, and combined with virtual coordinate transformation method, the stable control of DC
side neutral point potential and suspension capacitor voltage of each phase was realized. According to the reference
voltage vector coordinates and the switching state, the initial voltage action vector and the action sequence of the
three basic voltage vectors were determined. The action time was assigned to the three basic voltage vectors by
combining the triangle region information of reference voltage (normal triangle or inverted triangle). The system
model was built and simulated. The simulation results verified the feasibility of the algorithm and the superiority of
ANPC-5L topology. Finally, the ANPC-5L traction inverter was designed, the efficiency of the system was
verified through the efficiency test.
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Tab.1  Switch status and output voltage table
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Fig.2 Five level space voltage vector diagram
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under different switch states
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Tab.3  Voltage vector table corresponding to system status
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