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Contingency Selection Using Eigen-Sensitivity Analysis for Voltage Stability.
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Abstract - The Eigen analysis in large power
system provides much useful information that is
not got in nose curve. The branch participation
factor is not quantitative information and is an
indirect method calculating incremental change
in branch reactive loss. But the Eigen sensitivity
analysis to each mode is direct and provides
quantitative information but this method because
of needing much time is used in large power
system.

In this paper the Hessenberg method is used to
obtaining dominant eignvalues and corresponding
eigenvectors of Jacobian matrix. Ranking the
critical contingencies is done by computing the
Eigen sensitivity of each dominant eignvalues for
changes -of each line. The proposed algorithm is
tested on the New England 30-bus system and
KEPCO system in the vyear of 2000, which
comprises of 791~bus and 2500-branches.
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29.369( A1) | 41.175(22) | 60.035(23) | 61.712(A)
Bus| Parti. |Bus| Parti. {Bus| Parti. |Bus| Parti.
27 10.195711210.9654 | 9 |0.3717| 9 |0.4369
17 10.1562 | 13 {0.0081 |26 [0.1331 |26 |0.1192
18 10.1472} 27 | 0.0069 | 27 | 0.1296 | 27 | 0.1085
1510.0983 | 11 | 0.0043 | 15 | 06.0643 | 15| 0.0698
26 10.0876 | 26 { 0.0040| 8 | 0.0585| 28 | 0.0574
16 1 0.0823 | 14 | 0.0039 | 28 | 0.0582
24 1 0.0799
3 1 0.0490
¥ 2 3Rx A9 Mz AsNs do
A9 AeA g A Ji VSTAB
Branch SOES Rank BrPF
16 - 19 -2.4074 -2.6512 3 0.9067
2- 3 -2.1229 -2.4560 2 0.9434
25 - 26 -1.7824 -1.9047 6 0.4657
21 - 22 -1.6702 -2.0865 1 1.0000
3-18 -1.4198 -1.6664 5 0.4867
23 - 24 -1.3616 -1.4545 9 0.2515
16 - 17 -1.0328 -1.2722
26 - 27 -0.9508 -1.3696
26 - 29 -0.8454 -0.8772 4 0.9036
13 - 14 -0.7669 -0.8817
4- 5 -0.7593 -0.8639
14 - 15 -0.7320 -0.8172 10 0.2371
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1.24445( 1) 1.45247( 4 9) 1.75344( A 3) 2.45632(A4) 2.61873(4s) 2.85355 (4s)
Bus Parti. Bus Parti. Bus Parti. Bus Parti. Bus Parti. Bus Parti.
F4-#1G| 0.4375 | F2-#1G| 0.5000 |FL-#2G| 0.0517 |%S-#1G| 0.1567 |73-#1G!| 0.1706 34 0.0412
F4-#2G| 0.4375 |F¢-#2G| 0.5000 |F¢-#1G| 0.0517 |2 8-#2G| 0.1567 |25-4#2G| 0.1706 | EH6 | 0.0348
FYHP | 0.0102 Het 0.0174 &2 0.0255 | Z%HP | 0.0199 A 0.0345
¥ 0.0038 % 0.0167 4 0.0245 &% 0.0182 | 536 | 0.0220
46 | 0.0163 | ZFEHP | 0.0233 A 0.0174 | %3 | 0.0218
At 0.0163 o 0.0228 *F 0.0168 |45-#2G| 0.0179
X 0.0161 A 0.0210 4 %) 0.0166 |Z3-#1G| 0.0179
35 0.0159 | 286 |0.0145| 7E6 | 0.0112 |dA-#2G| 0.0092
538 0.0152 % 0.0144 2% 0.0112 |A-#1G| 0.0092
GR4d | 0.0149 | d496 | 0.0108 A"-#3G| 0.0070
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