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alternative by exploiting qubits’ exponential information capacity to accelerate large-scale optimization.

In this talk, a novel integrated QC-based approach is developed to solve UC through synergistic integration
of Quantum Feasibility Labeling (QFL), Variational Quantum Search (VQS), and Quantum Global
Minimum Finder (QGMF). It enhances feasible-state identification and global optimum discovery,

addressing the limitations of existing algorithms such as the Quantum

Approximate Optimization Algorithm. Two illustrative UC case studies are used ; ""‘ |1>
to demonstrate the approach. Simulation results indicate that the combined QFL-  ------

VQS-QGMF framework can identify the optimal UC solution accurately. This -_°,|0>
work highlights the potential of hybrid quantum-classical optimization as a

foundational step toward scalable quantum solutions for future grid operations.
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