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Fig.1 Remaining capacity of retired battery
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Fig.2 Flowchart of optimization control strategy
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Curtailed wind consumption mode based on threshold setting and

hierarchical control of retired batteries
WANG Kaifeng"?,XIE Lirong',QIAO Ying®, WANG Xiaofen’,BAO Hongyin*
(1. Engineering Research Center for Renewable Energy Power Generation and Grid Technology of
Ministry of Education, Xinjiang University, Urumqgi 830047, China;
2. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
3. NARI Technology Co.,Ltd.,Nanjing 211106, China;
4. CSIC of Haiwei(Xinjiang) New Energy Co.,Ltd.,Urumqi 830002, China)

Abstract: Considering the disadvantages of large-scale curtailed wind caused by the volatility and uncertainty
of grid-connected wind power, in order to improve the comprehensive benefits of wind farms, a curtailed
wind consumption mode based on threshold setting and hierarchical control of retired batteries is proposed
to reduce the costs of energy storage. Considering that the inconsistent state of retired batteries will lead
to low efficiency of the overall energy storage and the control effect is difficult to reach the expected situa-
tion, the relationship between the depth of charging and discharging of retired battery and its cycle life is
analyzed, and the segmental probability distribution function is used to set the charging and discharging
threshold ranges of the ideal retired battery. In order to prolong the service life of retired batteries, the
hierarchical control strategy is used to realize the real-time dynamic switching energy storage function. The
proposed strategy is simulated and analyzed, and the results show that the hierarchical control strategy is
more economical than the overall control strategy and promotes the curtailed wind consumption.
Key words:retired batteries;curtailed wind consumption;depth of charging and discharging;threshold setting;

hierarchical control;energy storage system
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Fig.A1 Relationship between residual capacity and residual life
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Fig.A2 Cycle life times under different charging and discharging depths
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