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Fig.1 Variation of node voltage fault probability with node

voltage deviation
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Fig.3 Node fault probability as a function of node voltage
during LVRT
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Table 1 Comparison of six methods for IEEE-118
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Table 2 Vulnerable nodes of IEEE-118 node system with
wind power (top 10)
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Identification of vulnerable nodes in power system containing wind

power based on interval Electrical DebtRank algorithm

Li Lijuan?, Li Yue', Ding Gangwei', Lii Zhiqiang', Zeng Yiwei'
(1.College of Automation and Electronic Information, Xiangtan University, Xiangtan 411105, China; 2.Hunan

National Center for Applied Mathematics, Xiangtan University, Xiangtan 411105, China)

Abstract: In response to the issue that the randomness and volatility of wind power can affect the
vulnerability assessment of the power grid and the identification of critical nodes, this paper
proposes an interval—based Electrical DebtRank algorithm to identify vulnerable nodes within the
power grid. The method first incorporates the node’s offset status and characteristics to improve the
traditional Electrical DebtRank algorithm. Then, interval numbers are used to represent the
randomness and volatility of wind power generation, leading to the development of the interval —
based Electrical DebtRank algorithm to identify vulnerable nodes in a wind —integrated power
system. Finally, simulation results on the IEEE —-118 bus system demonstrate that when the
vulnerable nodes identified by the proposed method are attacked, the system’s power supply
capability drops to 33% of its normal state, with a significant reduction in the system’s power
transmission capacity.

Keywords: vulnerability assessment; critical nodes; migration status; interval Electrical DebtRank

algorithm
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