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Multi—granularity quantum switching node
structure for power metropolitan area network

LU Lifeng', LI Jianqi', ZHAO Zilan?, XIONG Fei?, LAN Junjian®, LI Qiangian’, SUN Yongmei®
(1. Global Energy Interconnection Research Institute Co., Ltd., Beijing 102209, China;
2. State Grid Jibei Electric Power Co., Ltd., Beijing 100053, China; 3. The State Key Laboratory of

Information Photonics and Optical Communications, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: There are great differences in service carrying modes of power MAN. Network switching nodes not only need to sup-
port the exchange of quantum signals, synchronous signals and classical signals, but also need to have multi-granularity signal
switching functions to support the encrypted transmission of power services of different service levels. A multi-granularity quan-
tum switching node structure based on optical fiber level switching layer, waveband level switching layer and wavelength level
switching layer is adopted to improve the flexibility of the switching node and reduce the size of the cross-connection matrix. At
the same time, the wavelength selection switch is introduced into the multi-granularity quantum switching node, and the pro-
grammable and flexible wavelength selection ensures the same path switching with the user's quantum signal and synchronous
signal. The simulation results show that the quantum switching node structure is feasible in the application of power metropolitan
area network.

Key words: power metropolitan area network; quantum key distribution; multi-granularity; quantum switching
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