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Power system critical node identification based on power tracing and link analysis method

WANG Jiayu, GU Xueping, WANG Tao, ZHANG Shang
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: A kind of link analysis sorting method is applied to power system security assessment. A critical node
identification method combined with power tracing technique is proposed. Based on result of the power trace, a new index
of system node link strength and evaluation of load importance is defined. Power grid weighted directed graph is
established by utilizing system node link strength with system actual power flow direction. Inspired by the idea of
Pagerank Algorithm based on link analysis, the computational model of node importance evaluation based on power grid
weighted directed graph is established and the critical node effective identification is realized. The proposed identification
method bases on the system actual grid topology and power flow distribution, from the view of the global grid energy
transmission to identify the key node of system safe operation. The proposed method is verified by taking IEEE-39 system
as an example and compared with the existing method. The verification result indicates that this method is more consistent
with the system actual operation state.
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Table 1 Critical node identification result

e T PT {i
1 32 0.1415
2 35 0.1157
3 38 0.1104
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5 10 0.0638
6 22 0.0518
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9 29 0.0303
10 19 0.0303
11 6 0.029
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16 25 0.0141
17 13 0.0134
18 23 0.012
19 5 0.0112
20 28 0.011
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Fig. 4 Critical node identification
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Table 3 Identification result after case change
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Fig. 5 Critical node identification without generator
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