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三相PWM整流器混合非线性控制研究 

帅定新，谢运祥，王晓刚 

华南理工大学电力学院 

摘要： 

采用传统单一控制策略的三相PWM整流器性能难以满足工程实际日益提高的性能要求，该文提出了一种新型的混

合非线性控制方法，综合利用滑模控制、输入及输出线性化控制、空间矢量调制(space vector pulse width 
modulation，SVPWM)控制技术的优点。电压外环采用滑模控制，电流内环采用输入及输出线性化方法，并采用

SVPWM技术对控制信号进行调制。基于该控制方案的系统具有以下突出优点：控制系统全局稳定，输出直流电压

动态响应快，无稳态误差，对负载及系统参数扰动具有很强的鲁棒性；电流实现解耦控制，输入电流正弦，畸变率

小，单位功率因数；直流电压利用率高，开关频率恒定，易于数字实现。数值仿真和实验验证了所提控制方案的正

确性和优越性。 

关键词： 整流器   非线性   滑模控制   输入及输出线性化   空间矢量调制   

Novel Hybrid Nonlinear Control Method for Three-phase PWM Rectifier

SHUAI Ding-xin, XIE Yun-xiang, WANG Xiao-gang

College of Electric Power, South China University of Technology

Abstract: 

The performance of the three-phase PWM rectifier based on conventional single control method couldn’t 
meet the increasing practical requirement. A novel hybrid nonlinear control method was proposed. The 
control method combining the merits of sliding mode control, input and output linearization method, and 
space vector pulse width modulation (SVPWM) control method. Using sliding mode control method, the 
outer voltage control loop was set up. The inner current loop is based on the input and output 
linearization control method. The control signals are modulated by SVPWM technology. The closed-loop 
controlled system has the features of global stability, fast tracking of DC-bus voltage command with zero 
steady-state error, strong robust to the disturbance of load and system parameter uncertainties, 
decoupled control of d and q current loops, sinusoidal current wave, lower harmonic distortion, unity 
power factor, high maximum output voltage and constant switching frequency. The validity and 
superiority of the proposed control scheme were verified by digital simulation and experimental results.
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