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基于LCL滤波器的并联有源电力滤波器电流闭环控制方法 

仇志凌，杨恩星，孔洁，陈国柱 

浙江大学电气工程学院 

摘要： 

并联有源电力滤波器(active power filter，APF)需要具有较高的补偿带宽和较低的开关纹波含量。LCL滤波器由于

可以兼顾低频段增益和高频段的衰减，是APF输出滤波器的较好选择，但LCL滤波器是3阶系统，增加了控制难度。

通常应用于APF电流控制的瞬时值反馈内环结合重复控制外环的双环控制性能较好，但其主要是针对单电感滤波器

进行设计，难以直接应用于LCL滤波器控制。提出一种简单的内环方案，利用数字控制固有的一拍计算延时进行

LCL滤波器的稳定控制，只需一个反馈量，结构简单；由于内环有效地改善了系统的特性，作为外环的重复控制器

的设计相对简单。基于LCL滤波器的双环控制方案赋予了系统较高的稳态补偿精度和快速的动态响应。实验结果证

明了所提出控制方法的有效性。 
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Current Loop Control Approach for LCL-based Shunt Active Power Filter

QIU Zhi-ling, YANG En-xing, KONG Jie, CHEN Guo-zhu

College of Electrical Engineering, Zhejiang University

Abstract: 

Shunt active power filter (APF) is suitable for compensation of current-type harmonics generated by 
nonlinear load, but high compensation precision is difficult to be achieved due to very high slew? rate of 
harmonic current, output impendence of voltage source converter (VSC) and control loop phase lag. 
LCL-filter reserving sufficient attenuation ration for switching ripple with small LC parameters is suitable 
to be used as output filter to get high slew rate of compensation current. However, LCL-filter, as a three 
order one, is difficult to be stable. A simple control method is proposed with one beat delay introduced to 
feedback current. Meanwhile, repetitive control algorithm, as outer control loop, is adopted to eliminate 
steady-state error of the whole control system. Based on this double-loop control scheme, very high 
quality steady-state grid current waveform and fast dynamic response can be obtained. Simulation 
results validate the feasibility of the method proposed by this paper.
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