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摘要： 电力电子模拟负载(power electronics load，PEL)是一种绿色节能的试验装置。为了获得较好的跟踪特

性，对传统的谐振控制器进行超前校正，在‘s’域中设计了控制器参数，使得电流环具有合适的带宽和相角裕

度。采用状态观测器对控制的滞后一拍进行补偿，改善了电流环的稳定性，并且加入重复控制器大大减小了周期性

的观测误差。仿真及实验结果表明，PEL具有较小的稳态误差以及较好的动态性能，对输入电压不对称及畸变导致

的影响亦具有较强的抑制能力。
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Abstract: 

Power electronics load (PEL) is a green and energy-saving experiment device. In order to achieve more 
excellent performance, the improved resonant controller with leading correction was adopted as the 
controller of the current loop. Then in the ‘s’ domain, the parameters of the controller were designed 

to maintain the appropriate bandwidth and phase margin of the current loop. A state observer was 
applied for eliminating the effect of the one-step-delay control; and according to the repetitive 
compensation, the periodic observation error was greatly reduced. Simulation and experiment results 
showed that the PEL has the advantage of less steady-state error and better dynamic response. At the 
same time, it possesses a strong ability against the unbalance and distortion of supply voltage.
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