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ABSTRACT : [Objective] Hybrid pumped storage power stations (HPSPS) , integrating dual functions of power generation
and energy storage, are emerging flexible resources crucial for the secure operation of power grids and accommodating high
penetration of renewable energy. However, situated within cascaded river basins and characterized by complex hydraulic-
electrical couplings, their optimal operation in electricity market environments faces technical challenges. To this end, this
paper proposes a joint prediction and scheduling optimization method for HPSPS. [Methods] First, an operational constraint
model for HPSPS considering hydro-electrical couplings is formulated. Subsequently, a joint price prediction and operational
scheduling optimization method tailored for HPSPS is proposed, and a joint loss function integrating prediction errors and
decision deviations is formulated , which addresses the drawback of market revenue losses caused by the traditional paradigm
of separating price forecasting from scheduling operations. Finally, simulations are conducted based on data from a cascaded
hydropower hub in Zhejiang Province and day-ahead electricity prices. [Results] The results show that the proposed method
increases the total revenue of the HPSPS by 3.68% and can effectively adapt to diverse market price and water inflow
scenarios. [Conclusions] The proposed method provides technical and methodological support for HPSPS to participate in
electricity market transactions and improve their operational profitability.
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Table 1 Main parameters of the cascade hybrid pumped
storage power station
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Table 2 Comparison of profits and decision deviations
under different methods
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Table 3 Comparison of profits under different inflow
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