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电流源逆变器的新型离散无源性滑模变结构控制方法

许飞，马皓，何湘宁

浙江大学电气工程学院

摘要： 

基于非线性控制理论，提出一种基于无源性控制和离散滑模变结构控制结合的控制策略，并将其应用于全桥电流源

逆变器系统中。该控制策略既保持了2种控制方法良好的鲁棒性和动态性能，又克服了滑模变结构控制的抖动问

题。给出电流型交流功率放大器的工作原理和系统的动态模型，并详细给出离散无源性滑模变结构控制器的分析与

设计。将无源性控制方法和滑模变结构控制方法进行对比分析，利用2种控制方法控制律的相似性，提出一种可行

的阻尼项系数的选取方法。输出电流0~16 A(峰–峰值)、频率范围0~1 000 Hz的实验样机结果表明该控制策略具

有较好的鲁棒性，以及良好的稳态和动态性能。 
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Novel Discrete-time Passivity-based Sliding Mode Control Strategy for Current-
source Inverter 

XU Fei, MA Hao, HE Xiang-ning 

College of Electrical Engineering, Zhejiang University 

Abstract: Based on the nonlinear control theory, this paper presented a novel control strategy based on 
passivity-based control (PBC) and discrete-time sliding-mode control (SMC) which is applied to 
controlling a current-source inverter (CSI) system. The proposed control strategy not only maintains the 
good robustness and dynamic performance of the two control methods, but also overcomes the chatting 
problem of PBC. The basic theory and dynamic modeling of CSI were presented. The analysis and 
design of passivity-based sliding-mode controller (PB-SMC) had been presented detailedly. Comparing 
SMC with PBC, a doable selection of the damping assignment was presented using the comparability of 
their control laws expressions. Finally, experimental results for output current 0~16 A (peak-peak) and 
frequency 0~1 000 Hz inverter demo were included to validate the proposed control strategy can ensure 
the system with improved steady-state precision and well dynamic performances.

Keywords: current-source inverter   sliding-mode variable structure control   passivity-based 
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