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Resear ch on Subsection Synchronous Space Vector Pulse Width
Modulation Srategy and Switching Method

ZHANG Jiabo, ZHANG Xinyu, SUN Wei, LIN Xianqi, YANG Qilin
(Technical Center, CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd., Qingdao 266111, China)

Abstract: The high-power traction inverter allows for a lower switching frequency. To improve the output
performance of a system, synchronous space vector pulse width modulation (SVPWM) strategies are usually used in the
medium-speed range, and four synchronous modulation strategies with different performances can be flexibly
implemented based on the number and positions of sampling points, as well as the sampling point vector action order.
Under this background, the basic principle of four synchronous SVPWM strategies is summarized at first, with a focus
on the smooth and shock-free switching method between different frequency-division and different modulation
strategies. Second, to address the issue of fundamental phase discontinuity between the boundary sampling strategy and
other modulation strategies during the switching, a method is proposed to split the original sampling sector and further
reassemble into a new sector, which not only achieves phase continuity but also makes the setting of carrier wave ratio
more flexible. Finally, the feasibility of the proposed method was verified by simulation and experimental results.

Keywords: Space vector pulse width modulation (SVPWM); synchronous modulation; traction inverter; switching
method; sector division
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Fig. 1 Schematic of space voltage vector distribution under
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