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Vulnerability Identification in Power Systems Based on

an Improved Line-efficiency Evaluation Approach

WU Chen', HAN Haiteng”, QI Wanchun', ZHANG Wenjia', SUN Wentao', CAI Hui'
(1. State Grid Jiangsu Electric Power Co., Ltd. Economic Research Institute, Nanjing 210008, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China)
Abstract: With the development of smart grid, the interconnection level of power systems is being enhanced so that it is very
important to strengthen the security and stability analysis to prevent blackouts. Power system vulnerability identification is the
prerequisite and foundation of power system security and stability assessment. Based on the complex network theory, we
establish a comprehensive vulnerability index combining with the actual power grid operation, improve the line — efficiency
definition using active value of transmission power flow, and identify vulnerable buses and transmission lines through calculating
global efficiency variation when network topology or operation status changes. Simulations show that the transmission lines which
are closely related to the power sources and key hub buses have great impacts on the overall vulnerability index of power
systems.

Key words : power grid vulnerability; complex network theory; line efficiency; comprehensive vulnerability assessment
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