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Neutral-point voltage fluctuation mechanism of DC voltage
self-controlled NPC three-level converter
WANG Haoxiong' ,XTIAO Fei'?, MA Weiming®, CHEN Mingliang®,.TU Yong’
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;

2. Power Electrical Technology Laboratory,Naval University of Engineering, Wuhan 430033, China)
Abstract: As the DC-bus voltage of three-level converter,which is stabilized by its close-loop control system
is a current-controlled voltage source,the premise of constant DC-bus voltage for analyzing the neutral-point
voltage fluctuation does not exist. With the DC voltage as a controlled voltage source,the expressions of
capacitor current is analyzed and deduced for the NPC three-level converter based on the standard SVPWM
and virtual vector SVPWM technologies and the laws of the neutral-point voltage variation along with the
modulation ratio and power factor are obtained for two schemes,which indicates that,the balancing ability of
neutral-point voltage decreases along with the increase of modulation ratio and the decrease of absolute power
factor. Under same conditions,the scheme based on virtual vector SVPWM technology has better balancing
ability. Simulative results are consistent with the theoretical analysis.

Key words: DC-bus voltage; neutral-point voltage; standard SVPWM; virtual vector SVPWM; modulation
ratio; power factor



