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Abstract Quantum key distribution (QKD) provides information—theoretic security to address security challenges faced by traditional
encryption techniques and threats posed by quantum computers. This paper investigates the application of QKD in wireless public
network power services, accounting for parameters such as electromagnetic interference and communication distance through modeling
and simulation. Results demonstrate that the pattern matching protocol QKD exhibits excellent performance when the pairing interval
exceeds 10°, surpassing the PLOB boundary while still achieving transmission distances exceeding 400 km. This ensures the security of
communication links and provides theoretical support for the application of pattern matching protocol QKD in wireless public network
power services.
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