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Coordinated Control and Delay Compensation Strategy for Grid Connected LCL Inverter

LIU Yunfei', ZHANG Jihong', XIE Bo’, YU Hongyan’, WU Zhenkui', LI Zhonghu'

(1. College of Information Engineering, Inner Mongolia University of Science and Technology, Inner Mongolia Baotou 014010, China;
2. CNOOC New Energy Erenhot Wind Power Co., Ltd., Inner Mongolia Xilingol League Erlianhot City 012600, China;
3. CNNC Huineng Co., Ltd., Beijing 010020, China)

Abstract: Three - phase LCL energy storage element is currently the most commonly used filtering equipment. In
with of such issues as time lag and distortion of inverter output current waveform and even the influence of power
quality due to the active damping control strategy of large-scale distributed power generation system, the equivalent
circuit model of LCL-type three-phase inverter is set up in this paper, the main factors of time lag generated in the
control process and the influence on the system characteristics are analyzed. The delay compensation scheme based
on a composite control strategy is designed. A lead network is employed to calculate the time delay and determine the
optimal phase compensation point.Meanwhile, a low-pass filter is incorporated to suppress the harmonic components
of the compensation branch, thereby expanding the effective operating range of active damping and ensuring compli-
ance with the design constraint that the equivalent resistance remains positive at all times. The prediction time con-
trol method is used to compensate for the delay caused by the zero-order retainer and achieve the desired purpose of
control. Finally,the effectiveness of the proposed control strategy is verified by the simulations and experiments.

Key words: AC filtering; delay compensation; lead network; active damping; zero-order holder
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Fig. 3 Closed-loop system pole distribution diagram
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