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A recovery method of cyber physical power system considering secondary disasters

GONG Li', TIAN Meng”, DONG Zhengcheng?, WANG Xianpei', ZHU Ziyang', LI Xiaoxu'
(1. Electronic Information School, Wuhan University, Wuhan 430072, China;
2. School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: As extreme natural disasters become more frequent, grid dispatchers not only consider how to dispatch repair
resources to accelerate the recovery speed of cyber physical power system, but also need to reduce the negative impact of
secondary disasters caused by extreme natural disasters. To solve the above problems, a recovery method considering the
impact of secondary disasters is proposed. It dispatches the maintenance resources to the affected areas based on the
characteristics of cyber physical collaboration and the occurrence probability of secondary disasters to reduce power
losses. First, a cyber physical power system model based on the coupling of Ethernet passive fiber optic network and
emergency power supply is established, and the effect of cyber physical system on resilience enhancement is researched.
Then, a coordinated repair method considering the impact of secondary disasters is proposed, and compared with
individual repair methods. Finally, an analytical framework for method solving is proposed, and it is simulated on the
IEEE 33-node system to determine the optimal repair resource dispatching strategy. The results show that the proposed
recovery method can reduce the impact of secondary disasters and improve the utilization of maintenance resources.
This work is supported by the National Natural Science Foundation of China (No. 52177109).
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Fig. 1 Impact of secondary disasters on cyber

physical power system
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Fig. 2 Controllability and observation of buses
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Fig. 3 Impact of isolated island on system recovery
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