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An energy storage capacity optimization method based on a flame propagation model

TANG Xiaobo, DENG Kai, FENG Yulong, LI Wen, BAO Yuging
(School of Electrical and Automation Engineering, Nanjing Normal University, Nanjing 210023, China)

Abstract: Given the vision of large-scale deployment of a grid-connected distributed Energy Storage System (ESS) in the
distribution network, it is necessary to study the capacity optimization of ESS for striking a balance among investment,
Renewable Energy (RE) consumption, power supply security and price arbitrage. In this paper, an ESS partition model
based on an improved flame propagation model is proposed. The results of ESS partition are obtained by constructing
indices such as the flammability of nodes, the wind direction of flame propagation, and the speed of flame propagation.
Then, an optimization method for ESS capacity in partition is established. This is to maximize the annual net profit and an
integer programming method is used to solve the model. Finally, the effectiveness and feasibility of the method are
verified by conducting case studies on the IEEE 33 bus distribution network system. The case study results show that the
rational configuration of ESS capacity can improve the economy of planning, and the proposed method can improve
Photovoltaic (PV) local consumption ability and power supply reliability of the distribution network.
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Table 2 Outage cost functions of all kinds of customer
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Table 4 Node power and ESS power of each partition
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Table 5 Comparison of active power network losses
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