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Two-stage Siting and Capacity-setting Stochastic Planning Methodology for Grid-side Energy

Storage for Large-scale Ocean Wind Access

WANG Chunling, DONG Ping, KE Siwei, MA Mingyu, LIU Mingbo
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: To cope with the stochasticity and uncertainty of large-scale offshore wind power, energy storage as a flexible
resource receives increasingly widespread attention. However, the existing research on energy storage configuration for
grid-connected new energy sources focuses on the power side, and lacks research on the optimal allocation of grid-side
energy storage. To address this issue, a two-stage grid-side energy storage configuration method is proposed based on the
consideration of the prediction error of offshore wind power in different output intervals. In the first phase, based on oft-
shore wind power output and load data, a multi-scenario stochastic planning method is used to optimally configure the
energy storage capacity in an economical way, to maximally compensate for the wind power prediction error and to re-
duce the amount of wind abandonment and load shedding. In the second stage, a multi-temporal optimal tidal current
model based on preferred siting is established, taking system security and network architecture into account, and the
minimum unit cost is taken as the objective for energy storage siting and capacity setting. Finally, the modified [IEEE39
node system is used for simulation, which is combined with the comprehensive evaluation model of energy storage to
verify the effectiveness of the method in this paper.
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optimal power flow; comprehensive energy storage evaluation model
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