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Supplementary Active Disturbance Rejection Control for Distributed

Photovoltaic Units Based on an Improved Spectral Distribution Algorithm
TAN Dan, WANG Shunchao,TAO Yueyue,CHEN Cong,PENG Juanjuan,ZHAO Xinyue
(State Grid Hubei Technologty Training Center, Wuhan Electric Power Technical College, Wuhan 430079, China)

Abstract: To address the issues of low precision and poor effectiveness in the active disturbance rejection control of distributed
photovoltaic (PV) units, a supplementary active disturbance rejection control method based on an improved spectral distribution
algorithm is proposed. Models of the PV array and the PV unit inverter are established, and Fourier transform is applied. A
window function and the improved spectral distribution algorithm are introduced to optimize spectral analysis. The power spectral
density of the signal is calculated based on the signal transformation results, and thresholds are set according to abnormal changes
in the spectrum. An extended state observer is designed to estimate the total disturbance, and the boundary range of the total
disturbance in the PV unit is defined. An appropriate observer gain coefficient matrix is selected using the pole placement method
to complete the control law design. The output of the active disturbance rejection controller is then obtained, effectively
suppressing both internal and external disturbances in the distributed PV system. Experimental results show that when this
method is applied for active disturbance rejection control, the disturbance estimation error is low, the control overshoot is small,
and the control performance is significantly improved.

Keywords : improved spectral distribution algorithm; distributed; photovoltaic unit; supplementary active disturbance rejection
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