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Identification of power grid critical lines based on path chains and transmission betweenness
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Abstract: Fast, accurate and comprehensive identification of the critical lines is important for preventing cascading
failures and guaranteeing security and stability operation of grid. An identification method of the key lines in grid based
on path chains and transmission betweenness is proposed, which firstly establishes an directed and weighted topological
model, and then searches for power transmission path between sources and flows based on path chains generation. The
transmission betweenness value of each line is calculated and sorted according to the definition of transmission
betweenness and the critical lines are identified according to the sorting results. Finally, the analysis results of IEEE-39
verify the validity and accuracy of the proposed algorithm.
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Fig. 1 A simple example system
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Fig. 2 Directed and weighted topological model
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Fig. 3 Directed spanning tree with source 1 as the root
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Fig. 4 Path chains between source 1 and flow 5
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Fig. 5 A flowchart of critical lines identification
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Fig. 6 Connection diagram of IEEE 39-bus system
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Table 1 Identification result of critical lines
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1 38-29 1524
2 22-21 1321
3 16-17 1085
4 6-7 1019
5 37-25 800
6 36-23 708
7 2-3 671
8 17-18 654
9 21-16 625
10 31-6 597
11 19-16 586
12 30-2 554
13 17-27 508
14 32-10 505
15 10-11 503
16 35-22 472
17 33-19 467
18 10-13 418
19 23-24 401
20 25-2 400
21 16-15 400
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Fig. 7 Grid indices under different attack models
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