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Fig.1 Structure of wind farm and energy
storage joint operation system
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Fig.3 Eight-hour wind power curve of a wind farm
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A Coordination Operation Method of Wind Power and Energy Storage Hybrid System

for Smoothing Short-term and Long-term Wind Power Fluctuations

SHEN Shu'?, ZHANG Peichao'*, LI Zhonghao'*, ZHANG Yu®, FANG Chen®
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University, Shanghai 200240, China;
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
3. Electric Power Research Institute, State Grid Shanghai Municipal Electric Power Company, Shanghai 200437, China)

Abstract: To smooth the long-term and short-term wind power fluctuations, a new coordination operation method of wind
power and energy storage hybrid system based on the model predictive control (MPC) and low pass filter (LPF) is proposed.
Based on the wind power forecasting results, the receding optimization is utilized to control the energy storage system every
15 min while a number of constraints are considered, such as the smoothing effects of grid-connected power, the state-of-
charge (SOC) of the energy storage system and so on. Furthermore, the connection of MPC and LPF is established by
compensating for the traditional LPF to ensure that the SOC catches up with the optimization track set by MPC. Finally,
simulation studies demonstrate that the new method can not only smooth the 1 min and 10 min short-term fluctuations, but
also control the SOC range in the 15 min to 4 h long-term time scales.
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Key words: wind power generation; battery energy storage system (BESS); power fluctuation; model predictive control
(MPC) ; low pass filter (LPF)



