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Contingency analysis is one of the most important tasks encountered by plarming and operation of large
scale power systems. This paper describes a new contingency analysis methods for small signal security
assessment based on the eigen-sensitivity/perturbation of the electromechanical oscillation modes.

The eigen-sensitivity/perturbation with respect to line suceptances and controller parameters can be used to
find possible sources of the systemn instability, and to select contingency for small signal stability. Also, the
contingency selection to identify critical generators for MW changes can be obtained by computing the relative
movement of the system oscillation modes.

The proposed algorithm has been successfully tested on the KEPCO systems which is comprised of
T91-bus, 1575-branch, and program PSS/E
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Table 1. Contingency selection for line parameter

SGSA e (10098) | SS5A e (5000)
No.| Line No. ratio
NFOES | NSOES | NFOES { NSOES

1500-5150 | 0.04672 | 004202 | -0.02336 | 0.02218 | 005

5150-56500 | -0.08579 | —002®2 | 001790 | 001568 | 013

H00-8500 | 002495 | -0.02100 [ -0.01248 [ 0.01145 | 0.08

2500-5700 | -0.01622 | 001356 | -0.00811 | -000745 | 0.08

5150-5600 | 001655 | -0.01060 | -0.00828 [ -0.00676 | 0.18

[ RSB LR 1N

56005700 | 001388 | —0.01028 | -0.00694 | -0.0064 | 013

AAR=(local mode)?] 2= 12 2729 wr
71go] T2 Foiz FR0|BRE 8 HPHREE
2 gAwAr) PEsRg0] AYEHALE E 144
74 2 3E 7 9 AR E 1500-51502 2 A
AE 271 100% 71 o, & H2E 134 o $4
T u), 0.02%F Fuo g o)) A v
19] A4R7L 00860]nE 28ldoE A F9
1500-5150 A=l 27ge] TS o, THX= 9t
HoR olFd = 9 AFNAFS FEg £ 9]
22 A5 = Yok 14 Qe U E HARER A
2 1500~ 5150 B} F2 ke 7kKa glend ofF
Az o] AFAAE | v sk 8¢lo]
T Slck

AR W 5554 717 2
PSS/EE o83t Atdg3iae w3sda 2
A a7 10 Ao vk Ak dEA
AR A48 77)7 2] giEe] &4
3 B5F A7) abeycle Fo & AA
AdlA st 1 A9 27 1)l Vet
3 o] 585400 7t 7HE 2 A= 1500-515001
AL Bojg v FFo] HH A 21XF dAds)
£ AsEAe] YA ¥ 4 5 Ak 13
3 ThEo R 510-0h0AE AR £3RY A
71ell A FEs T ok =3 ado g ma
A eksten} 5150-0600 A2 % A F3S 74
o o)AL A2Zolrt 3 WA Al 7
A dddo] gloerd ¥ 10 vl A Zo) rato
7} AX wlAgAgo] A7) wiEelth F 1 Vet

g
I

flo
3

(=]

ol
re
Y

= o
SRR

7] 2& 20004 HAATL oA A2 28 =
F ggEox I 93¢ FA Lotk e
2 AuiA AdR=rt E4F o, SSSAS A%
718 A A2 AAAbs Ade AQRT FH o
Az2ge] 1oz TeE L =3 WSCC AS5
Apze}h go) AlFolA LA s Yue] d4Fel A
2o WAy H& F gL £ = ded), o
g9 AzgY 3FGAME E 14 veRglE
8584 g 7F 2 A RZ Q] ZGo) B 2 FBL 7
o2 AEZ ARGZe] & YA AT
Hoz MEF £ 9},

A 9P =(interarea mode)ollA] M 2] WA
3} v ANZAEE AL Erlt 2 Pk
FeA 47] YoM AYREE AAstn 2/A]7
=2 At 2394 1-437]9 PSSE FY
39S o, 7P AEEA ] L BT 010504 +
4425668 M 8ot S A g0 AR A

:

N

5216

T EwT e ey |

I l‘!l!i’;. - .Jl!&( TRy T

TIME (SECORDT)

nnnnnnnnnnnnn

(b) line 5150-5500

33 1. AY2EY cligh AlZFdeA
Fig. 1. Time simulation for local mode

Journal of KIIEE, Vol. 17, No. 3, May 2003



B 2 MR st AEALD M=
Table 2. Contingency selection for line parameter
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NFOES | NSOES | NFOES | NSOES
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Fig. 2. Time simulation for interarea mode
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Fig. 3. Time simulation for variation of
control parameter
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Table 4_Eigenvalues of KEPCO systerm with PSS,
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Fig. 4. Right eigenvector of mode
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10 | 020577 | 29352 | 10 | 038840 | 26252
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