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Two-stage Optimization Operation Strategy for Multi—-microgrid
Systems Considering Shared Energy Storage Leasing

HUO Jinquan, LIN Hong, TTAN Yizhi
(School of Electrical Engineering, Xinjiang University , Urumqi 830017, China)

Abstract: To address power mutual support and local consumption of renewable energy in grid—connected multi-microgrid systems,
this study proposes a two—stage optimized operation strategy incorporating a shared energy storage leasing mechanism, aiming to
enhance energy efficiency and economic performance. First, a framework for a multi-microgrid system incorporating shared energy
storage is constructed. Second, in the first stage, net load fluctuations and mutual support costs are minimized through power exchange
among microgrids. In the second stage, a bi-level optimization model is adopted. The upper—level shared energy storage operator
(SESO) determines energy storage leasing prices based on supply—demand relationships and time—of—use electricity pricing
mechanisms to maximize revenue. The lower—level multi-microgrid system optimizes energy storage charging/discharging schedules and
electricity purchase/sale strategies under these leasing prices, minimizing operational costs while satisfying power demand. Finally,
simulation results demonstrate that the proposed strategy effectively reduces the operational costs of the multi—microgrid system while
simultaneously enhancing the profitability of shared energy storage services.
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Fig.1 Framework diagram of a multi-microgrid system
with shared energy storage
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Fig.2 Two-stage optimization operation strategy
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Fig.11 Optimization results for microgrid 3
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