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ABSTRACT: Based on the improved electrical betweenness
this paper studies the structural vulnerability evaluation model;
based on the short—circuit capacity; it studies the state
vulnerability evaluation model. On the basis of the studies, it
puts forward an unified evaluation to evaluate the vulnerability of
the power grid. Rationality and effectiveness of this evaluation
index is verified through the IEEE-39 node example.
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Fig. 1 Thevenin equivalent circuit of the load node
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Fig. 2 The configuration of the IEEE 39-node

—
—
Nel

power system

XFIEEE39 717 88 R G2 174 1 o7 15 1 53 3 i 47
SEFRE SR RS eSS LSS S MR Tk
MRZE G e st KB INGIT A THES , HEP 45
MR 1R

H R 1T LA Y, 16777 55010 45 1) s 55 P 48 b
K, VI AR X R 40 v i S SRR B Sy, KT
FUR B AT JE X 2R G5 11 48 4R R A R 11 52 T i
K271 RPPIRES M s e Febn A ok, AL AR
(BT PR BT G FLE 1T IRAS o BBAk, 2775 AaE

R1 AT RSAEBEERIF

Tab. 1 Ranking of load nodes’ integrative vulnerabilities

T A S5 e 55 T AR M 55 Tk R M
27 0.650 7 1 0.825 35
20 0.607 0.8191 0.713 05
16 1 0.4107 0.705 35
21 0.645 6 0.670 1 0.657 85
24 0.592 8 0.6179 0.605 35
12 0.776 1 02229 0.499 5
29 0.595 8 0.390 9 0.493 35
25 0.617 4 03541 0.48575
26 0.5852 03541 0.469 65
23 0.618 03199 0.468 95
8 0.753 7 0.1402 0.446 95
15 0.745 2 0.145 0.445 1
28 0.616 4 0.197 8 0.407 1
4 0.771 0.041 15 0.406 075
3 0.689 5 0.098 9 0.394 2
18 0.646 2 0.1177 0.381 95
7 0.683 5 0.037 3 0.360 4
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