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The Partitioning Model and Qubit Expansion Method for Power Grid Blackout Based on
Optical Quantum Computers

partitioning planning based on modularity of power flow tracking

LIU Chengjunl, LOU Qi', XU Yz‘junl, GU Wei', WEN Kai®, MA Yin®
(1. School of Electrical Engineering, Southeast University, Nanjing 210018, China;
2. Beijing QBoson Quantum Technology Co., Ltd., Beijing 100020, China)

Abstract: The implementation of a partitioned parallel recovery strategy after a power grid blackout ensures the rapid restoration of
power supply, while the accurate and efficient partitioning method is one of the important prerequisites for the effective execution of
this recovery strategy. Given the increasingly strict timeliness requirements of the new power system, existing methods struggle to
meet these demands due to challenges such as unsolvable models, the need for manual selection of results, and the computational
limitations of classical computers. To address this, this paper leverages emerging quantum computing technology and proposes a
quantum computing-based partitioning approach for the rapid recovery of power networks after blackouts. Firstly, the network
partitioning model after a blackout is constructed by considering the actual operation security constraints to minimize the sum of
weights of the excised lines, which is transformed into a quadratic unconstrained optimization binary model that can be directly
solved by the optical quantum computer. Secondly, the possibility of qubit expansion methods based on sub-problem extraction is
preliminarily explored considering the real qubit limitation of the coherent Ising machine. Lastly, two cases are running in the
specialized quantum computer developed by Beijing QBoson Quantum Technology Co., Ltd. to verify the validity of the
partitioning model and the performance of the quantum expansion method proposed in this paper.
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Fig. C1 Chart of voltage amplitude and phase angle results of subregion 1
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Fig. C2 Chart of voltage amplitude and phase angle results of subregion 2
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