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Active disturbance rejection voltage stablization strategy for
DC-DC convertor based on hybrid sparrow search algorithm

Wang Chen' Zhou Xuesong' Ma Youjie' Zhao Ming® Wang Hongbin® Zhao Jiaxin'
(1. Tianjin Key Laboratory of New Energy Power Conversion, Transmission and Intelligent Control, Tianjin
University of Technology, Tianjin 300384, China; 2. Chengde DianZhishang Energy Saving Technology
Co. , Ltd. , Chengde 067000, China; 3. Tianjin Anjie iot Technology Co. , Ltd. , Tianjin 300392, China;
4. Tianjin Ruiyuan Electric Co. , Ltd. , Tianjin 300308, China)

Abstract: In order to suppress the voltage fluctuation of traction network caused by frequent start and stop of urban rail
trains, an active disturbance rejection controller based on improved sparrow search algorithm is designed for on-board
energy storage DC-DC converter. Firstly, the first order active disturbance rejection controller of the DC-DC converter is
established for voltage control. Then, in order to improve the rapidity and immunity of the system. sparrow search
algorithm is introduced to optimize the controller parameters. Then, aiming at the shortcomings of sparrow search
algorithm that is easy to fall into local optimal, Tent chaotic sequence and diversified mutation processing are introduced,
and a new improved operator based on salp swarm algorithm is proposed to improve sparrow search algorithm. Finally,
the speed curve of the train is simulated and verified. Compared with PI control, traditional active disturbance rejection
and Sparrow search active disturbance rejection, the voltage adjustment time of the proposed active disturbance rejection
controller is reduced by 0. 012, 0.006 and 0. 003 s respectively in the start-up acceleration stage., and by 0.005 4,
0.002 5 and 0. 001 5 s in the braking deceleration stage, respectively. The results show that the designed controller is
feasible and effective.

Keywords: vehicle energy storage system; active disturbance rejection control; sparrow search algorithm; DC-DC con-
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