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Identification of key nodes and analysis of damage resistance of power grids

based on improved K-shell and power flow entropy

TIAN Jingjing"?, XING Kang',MA Yongxiang', YAN Qunmin'
(1.School of Electrical Engineering, Shaanxi University of Technology , Hanzhong 723000, China;2.School of Mathematics and Computer
Science, Shaanxi University of Technology , Hanzhong 723000, China)

Abstract: In order to improve the accuracy and speed of key node identification and damage resistance analysis of
power grids, the topological structure and electrical characteristics are considered comprehensively. The topological
information entropy in the improved K-shell algorithm (IKS) is replaced by power flow entropy, and the value obtained
by weighted summing of the K-shell (K,) value and power flow entropy is defined as a new index for evaluating node
importance, namely the comprehensive value of node importance. The comprehensive value of node importance is
ranked, and the key node identification model with IKS and power flow entropy is obtained. By taking the IEEE-118
node system as an example, the proposed method and four traditional key node identification methods are used to
identify nodes, and random attack and deliberate attack tests are carried out with different attack intensities. According
to the node importance ranking, the maximum connectivity subgraph scale of power grids, and network efficiency
analysis, the proposed key node identification method based on IKS and power flow entropy is superior to betweenness
centrality and closeness centrality.
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scale of power grid under random attack
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