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Fig.2 VSV diagram of NPC three-level inverter
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based on improved virtual space vector PWM
SHEN Zhangliang,ZHENG Jianyong,MEI Jun
(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: There is unbalanced area of neutral-point potential in traditional space vector PWM scheme for
diode-clamped three-level inverters under different loads and modulation ratios. The virtual space vector
PWM scheme,which may completely control the neutral-point potential when the sum of three phase output
currents reaches zero,needs lots of trigonometric function calculations and sector judgment. An improved
virtual space vector PWM scheme is presented. It enlarges the space scale of virtual vector to decrease the
division of small sectors,thus simplifying the calculation. Since the virtual space vector is decomposes into
60° coordinates system,the turn-on time of each arm switch in every period is obtained without sector
judgment and trigonometric function calculations,completely controlling the potential balancing within the
range of modulation ratio less than 2/3. The vector selection and effect time calculation are also simplified.
A model of three-level diode-clamped inverter is established to verify the effectiveness of the proposed
PWM scheme.

Key words: three-level inverter; virtual space vector PWM; 60° coordinates system; neutral point-clamped



