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Z源三电平中点钳位逆变器中点电位平衡控制方法

张瑾，齐铂金

北京航空航天大学机械工程及自动化学院

摘要： 

针对Z源三电平中点钳位逆变器，分析直通状态对逆变器中线电流的影响，结果表明，直通状态的注入不会引起中点电位失衡，据此研

究一种基于载波调制的中点电位平衡控制方法。该方法利用双调制波理论消除中点电位的低频振荡，但由于双调制波技术无法消除中点

电位的直流偏移，故提出对直通占空比进行前馈补偿以抑制此类失衡。该补偿方式不会产生额外的开关动作，因此不会增加逆变器的开

关损耗。仿真及实验结果均证实了所提出的中点电位平衡控制方法的有效性。 
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Neutral-point Potential Balancing Method for Z-Source Three-level NPC Inverters

ZHANG Jin, QI Bo-jin 

School of Mechanical Engineering and Automation, Beihang University 

Abstract: 

The effect of shoot-through process on the neutral-point current for Z-source three-level neutral point clamped (NPC) 
inverters was explored. Analysis results show that the insertion of shoot-through states does not disturb the neutral-point 
voltage balancing. Based on this, a voltage balancing strategy for carrier-based pulse-width modulation was developed. 
The proposed method completely removes the low-frequency voltage fluctuation that appears at the neutral point utilizing 
double-signal PWM (DSPWM) technique. However, DSPWM does not provide natural voltage balancing. Therefore, a feed-
forward compensation loop, which correctly modified the shoot-through duty cycle, was introduced. This compensation 
strategy does not increase the number of semiconductor commutations, and hence not increase the switching losses. 
Simulation and experimental results were included for verifying the validity of the proposed control algorithm.
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