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Two-stage optimal scheduling of wind-storage combined power generation system
based on improved beetle swarm algorithm

Xiao Shuai', Lin Zhiyong®, ZHENG Chuyu®, Ouyang Zhiguo®, He Lirou', Yu Xue®
(1. State Grid Hunan Electric Power Co., Ltd., Changsha 410082, China; 2. Economic and Technological Research Institute of State Grid Hunan
Electric Power Co., Ltd., Changsha 410082, China; 3. Hunan Huada Electrical High—tech Co., Ltd., Changsha 410082, China)

Abstract: To solve the problem that wind farms equipped with energy storage systems are difficult to balance the grid
peak shaving demand and their own operational efficiency under the condition of limited local information, a two-stage
optimal scheduling model for wind-storage combined systems with localized information is proposed. In the day-ahead
optimal scheduling stage, based on the easily obtainable total system load curve, the charging and discharging power of
the energy storage is actively optimized with the goal of minimizing the peak-valley difference of the net load at the grid
connection point; under the premise of not relying on global information, the anti-peak shaving characteristics of wind
power are improved to indirectly assist the grid in peak shaving. In the intraday rolling optimal scheduling stage, based
on ultra-short-term prediction data, the power adjustment is rollingly optimized to smooth the wind power fluctuation
with the goals of minimizing the day-ahead plan deviation and the wind curtailment, so as to realize the time-sharing
reuse of energy storage on two time scales of macro peak shaving and micro suppression. In addition, an improved
beetle swarm algorithm (IBSO) integrating chaotic opposition-based learning and Lévy flight is proposed to solve the
difficulty caused by the high-dimensional multi-period coupling constraints of the model.
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