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Abstract:

Under the strategic background of China’ s dual-carbon goals, enhancing the integration efficiency of renewable energy and reducing carbon emissions
in power system operations have become key objectives of the national energy transition. Wind and solar power, while growing rapidly, introduce considerable
variability and uncertainty, posing challenges to power dispatch. Hydropower, with its flexibility and stability, serves as an essential balancing resource. This
paper proposes a coordinated scheduling optimization model for hydropower and renewable energy systems aimed at dual-carbon objectives. A multi-objective
evolutionary algorithm is employed to minimize operational cost, carbon emissions, and improve renewable utilization. Simulation results based on a representative

regional energy system demonstrate the effectiveness of the proposed method in promoting low-carbon and stable system performance. The findings provide

theoretical and practical value for optimizing multi-energy systems under carbon constraints.

Keywords:

Dual-carbon target; Hydropower; Renewable energy; Coordinated scheduling; Optimization algorithm; Low-carbon operation
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