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Abstract: To address the imbalance of interregional peak-shaving resources and conflicting
objectives in cross-level dispatch, this study formulates a hierarchical optimal dispatch
strategy for energy storage peak shaving in regionally interconnected power systems. The
model considers the characteristics of grid-province coordinated dispatch and the peak-
shaving advantages of energy storage systems. First, a regional power interconnection
dispatch mode is constructed based on a bilevel programming model to achieve
spatiotemporal complementarity of peak-shaving resources through coordinated tie-line power
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and energy storage scheduling. Second, a bilevel peak-shaving optimization model
incorporating energy storage is established. The upper-layer model, based on global
information from two regions, coordinates interprovincial peak-shaving resources with the
objective of minimizing system net load fluctuations and operating costs. It optimizes the
coordinated dispatch of peak-shaving thermal units, energy storage charging and discharging
power, and planned tie-line power exchanges. The lower-layer model receives upper-level
instructions as constraints and allocates power among energy storage stations within a
province, aiming to maximize the net revenue of provincial energy storage dispatch while
considering energy storage lifespan degradation costs and the economic weight distribution
coefficient for charging and discharging. Subsequently, the Improved Grey Wolf Optimization
algorithm and the Mixed-Integer Linear Programming method are employed to solve the
model and achieve collaborative optimization. Finally, simulation analysis is conducted on a
two-region interconnected power system. The results indicate that the proposed strategy
reduces the load peak-valley difference rate from 18.87% to 10.26%, effectively improving
regional load characteristics, enhancing overall system efficiency, and increasing the revenue
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of energy storage power stations.
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Fig. 1 Architecture of regionally interconnected
power systems
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peak-shaving process
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after optimization in region A
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