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Search for Vulnerable Line Based on Directed Electric Betweenness
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(1. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. AREVA Transmission & Distribution Automation, Stafford ST17 41X, UK)

Abstract: Power grid was considered as a directed weighted network to identify the vulnerability
of the network structure with the given operating modes. The directed electric betweenness was
presented to identify vulnerable lines according to their power components, which can more prac-
tically make quantification of the used-ratio of each line by each plant-load pair in power system,
while the differences of line-impedance under different voltage-levels were also considered by in-
troducing the generator output coefficient. All the transmission paths between generators and
loads were considered in the introduced directed global admittance instead of only the shortest
path, thus the physical background of the presented model is more reasonable in power system.
And the validity of the proposed algorithm is verified by the calculation result of IEEE-39 bus test
system.
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