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Fig.1 Flowchart of sensitivity factor calculation
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Tab.1 Vulnerable line identification

for IEEE 9-bus system

Mgkl ASCERARR  SCER[8 TR
2-7 1 1
7-8 2 2
3-9 3 4
5-7 4 6
8-9 5 3
6-9 6 5
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Tab.2 Vulnerable line identification

for IEEE 39-bus system

] ACER k(s B
EHEE —m e EE%%E‘%E‘}GH?!F?
16-17 79.3438 1 1
17-27 597128 2 5
225 516435 3 6
15-16 51.1784 4 2
16-19 46.1134 5 4
14-15 459777 6 3
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Tab.4 N-1 verification for
IEEE 39-bus system

TPk /BB /% XD IR 5 A A
16-17 4.108 -0.385+j9.356
17-27 5.976 -0.536+j8.950
2-25 6.090 -0.530+j8.693
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16-19 6.134 -0.548+58.917
14-15 6.242 -0.577+j7.496
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Fig.4 Static attack according to sequence
sorted by proposed model
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Application of weighted electric betweenness considering sensitivity factor
in identification of vulnerable grid lines
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(1. School of Electrical Engineering,Southeast University , Nanjing 210096, China;
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Abstract: The sensitivity factor between generator node and load node is introduced and the weighted
electric betweenness considering the sensitivity factor is redefined based on the complex network theory for
the identification of vulnerable lines in power grid. The weights of generator node and load node are
revised during the computation of weighted electric betweenness to strengthen the directivity of power flow
between generator node and load node. The weighted electric betweenness is calculated for each line of
IEEE 9-bus system and IEEE 39-bus system,and the vulnerable lines are respectively sorted. The N-1 small
signal stability verification and static attack stability verification are carried out for the leading vulnerable
lines and results show the correctness of the proposed identification method.
Key words: weighted electric betweenness; sensitivity factor; vulnerable line; N—1 verification; static attack;

stability; models



