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Topology of grid-connected wind power generation system with energy storage
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Dynamic performance improvement method of energy storage DC/DC converter for
grid-connected wind turbine with energy storage

SHI Haonan'?, SUN Yichao?, TANG Xiaobo"’, WANG Wei', YANG Dongmei', WEI Zheng'

(1. State Key Laboratory of Smart Grid Protection and Operation Control (NARI Group (State Grid Electric Power Research
Institute) Co., Ltd.), Nanjing 211106, China; 2. NARI School of Electrical and Automation Engineering, Nanjing Normal
University, Nanjing 210023, China)

Abstract: The internal storage system of a wind turbine usually needs to be connected to the DC bus using a DC/DC converter.
However, due to the poor dynamic performance of the energy storage DC/DC converter using traditional PI control, it is easy to
cause a large drop in bus voltage or even the risk of undervoltage shutdown during the grid inertia/frequency support process.
This paper proposes adopting auto-disturbance rejection control to improve the anti-disturbance performance and dynamic
performance of LLC type energy storage DC/DC converter, and employing the improved gray wolf algorithm to perform
offline self-optimization on the six core parameters of the auto-disturbance rejection controller. The algorithm introduces
dynamic neighborhood search into the position update strategy of the traditional gray wolf algorithm, which effectively
improves the convergence speed of the self-optimization algorithm. The proposed improved gray wolf optimized auto-
disturbance rejection control method can effectively shorten the bus voltage recovery time, quickly coordinate the energy
exchange between the storage wind turbine and the grid, and effectively improve the bus voltage stability and inertia/frequency
support capability of the storage wind turbine. The MATLAB/Simulink simulation results verify the feasibility and

effectiveness of the control method proposed in this paper.
Keywords: LLC type energy storage DC/DC converter; active disturbance rejection control; improved grey wolf algorithm;

offline automatic optimization; dynamic neighborhood search; wind turbine with energy storage
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