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Dynamic Coordination Study of Renewable Energy Power Supply Chain with Energy Storage
Investment Consideration
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Abstract: Energy storage plays a vital role in enhancing power system stability and flexibility, thereby supporting the efficient
integration of renewable energy. This study develops a two-tier electricity supply chain model comprising a power generator
and a retailer, and compares optimal storage investment, steady-state power quality, and long-term profit performance under
decentralized and centralized decision-making. A hybrid incentive contract that integrates bilateral cost sharing with transfer
payments is further proposed to coordinate the supply chain. The results show that power quality follows a dynamic trajectory
that rises and then converges as storage investment increases, reflecting diminishing marginal improvement effects. Moreover,
when specific contract parameters are satisfied, the hybrid contract effectively internalizes the positive externalities of storage
investment, aligning investment efforts, steady-state power quality, and long-term supply chain profits with the centralized
optimum. These findings provide theoretical guidance for designing incentive mechanisms that enhance storage investment
efficiency and promote higher-quality renewable energy delivery.
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