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三相电压型PWM整流器准定频直接功率控制

杨达亮，卢子广，杭乃善，李国进

广西大学电气工程学院

摘要： 

建立三相电压型脉宽调制(pulse width modulation，PWM)整流器在不同坐标系下的数学模型，分析直接功率控制

(direct power control，DPC)的工作原理。针对直接功率控制中开关频率变化问题，通过对PWM整流器瞬时功率

分析推导，提出一种内环直接采用电流控制的新型准定频直接功率控制策略。仿真验证了算法的可行性。采用

PM300DVA120智能功率模块，设计50 kVA的三相电压型PWM整流器控制实验，在10 kHz、5 ms的开关频率下获

得良好的实验结果。实验结果表明，所提方法实现单位功率因数运行，与现行的DPC-SVM定频控制方法相比，具

有更好的动静态响应性能。 
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Novel Quasi Direct Power Control for Three-phase Voltage-source PWM Rectifiers 
With a Fixed Switching Frequency

YANG Daliang, LU Ziguang, HANG Naishan, LI Guojin 

College of Electrical Engineering, Guangxi University 

Abstract: 

This paper established the three-phase voltage-source pulse width modulation (PWM) rectifier 
mathematical models in different coordinate systems and analyzed the principle of direct power control 
(DPC). To alleviate the problem of variable switching frequency, a novel quasi DPC control strategy with 
current loop was represented through the analysis of PWM rectifier instantaneous power. The novel 
control strategy was proved feasible by the Matlab/Simulink simulation results. The 50 kVA three-phase 
voltage-source PWM rectifier control experiment system was designed using PM300DVA120 intelligent 
power module (IPM), the excellent experiment results were given at the 10 kHz switching frequency with 
5 ms dead time. The experimental results indicate that the PWM rectifier system achieves unity power 
factor operation and has better performance of dynamic and static response compared to the present 
space vector modulation (SVM) DPC fixed-frequency control method.
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