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Multi-area Two-stage Optimal Allocation Method of Large-scale Energy Storage for

Renewable Energy Consumption

YUAN Wei', WANG Caixia, LI Qionghui, SHI Zhiyong
(State Grid Energy Research Institute Co., Ltd., Changping District, Beijing 102209, China)

Abstract: At present, there are few studies on the multi-area
optimal allocation method for large-scale energy storage for
renewable energy consumption. More attention is paid to the
optimal allocation of energy storage on the power side and in
the microgrid. It is difficult to realize the rational allocation
of energy storage on the grid side. Considering the above
problem, this paper proposes a multi-area two-stage optimal
allocation method for large-scale energy storage to promote
renewable energy consumption. In this method, the installed
capacity of renewable energy is constant, and impact factors
such as peak regulation, system reserve capacity adequacy, and
consumption rate of renewable energy are considered. Based on
the time sequence simulation method and the sequential sub-
problem method, the optimal allocation capacity for large-scale
energy storage in different areas can be established. Moreover,
quantitative research on the rational allocation of energy
storage under the condition of large-scale renewable energy
consumption and grid connection has been conducted. With the
typical province power grid as a case, the testing results show
that the method in this study is effective.

Keywords: renewable energy; large-scale energy storage; multi-
area; optimal allocation
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Fig. 1 Flowchart of the multi-area two-stage optimal allocation

method of large-scale energy storage
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Table 8 Optimal allocation capacity and cost of energy storage to
meet the requirement of the renewable energy utilization rate of 90%
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Table 9 Optimal allocation capacity and cost of energy storage to
meet the requirement of the renewable energy utilization rate of 95%
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