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Damping Inter—area Low Frequency Oscillations in Large Power Systems

with Heo Control of TCSC

PART Il : Design of Ho Controller

SR -2 SRR BKE Rl S
(Yong-Gu Kim - Young-Hwan Chun - Sung-Geun Song + Kwan-Shik Shim - Hae-Kon Nam)

Abstract - This paper presents a systematic design procedure of He controller of TCSC

for damping low

frequency inter-area oscillations in large power systems. Sensitivities of the inter-area mode for changes in line
susceptance are computed using the eigen-sensitivity theory of augmented system matrix and TCSC locations are
selected using the line sensitivities. The reduced model required for designing a manageable-size He controller is
obtained using the reduced frequency domain system identification method and the various weighting functions
are tuned systematically to provide a robust performance. The proposed He controller proved to be very effective
for damping the inter-area mode of the large KEPCO power system.
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Table 1 Eigen-analysis of 4-machine 11-bus system
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Table 3 Poles and zeros of reduced transfer function of
4-machine 11-bus system
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Table 4 Dominant eigenviaues of 4-machine 11-bus system
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Fig. 5 Time domain simulation results of 4-machine 11-bus
system

32 Bd Ao 38

AtE He AA71E tifR AT A7 st
20008 FAAEE APATLR AMEEHAT. o ATe
215-7], M91-271 1575-422 FAAHI Fogde 57t
42402+ AT E ATolH, AFEF] BEFE 119 9w
=9t 1709 AH} AFRES EAst] NPAFTez AY
gt 1gd dAEE 29 691 e AFdoHE

AH Part Il tH- HO{2] M 237




BEBHH L 49A% 5% 20005 58

West Coast area East sea
W-—
K\ ungin area East Coast-area
;

Shinohke

Wolsing
C Vi s Kori
T
Youngkw J
&
a® 6 BEASS st B SHE

Fig. 6 Simplified one-line diagram of the
KEPCQO System

AR THE ] BrdEArRolY FR5HE 38927 MWOIH
2ae 94 MVAE 2AH o deolee & AAdM
27 &g Re 1 o|F9 Avxy HRE WIEA
lgomz, 20089 dA AFzAAE FFE A7t
& 5 Qlth wEd B =89 n2dIdAE 4z
AAs g 5+ A3, FAAFTE TCSCHY H- A7) &
QFE dEA5Y AP AFRE AT B AFE 9
g benchmark #5227t ALES AYES HATH

114

[

rr 32 »a

F 5= 248 [11]9) HessenbergH o2 2000 HAAF
o Wg 1{ "la AAg Aoz 069Hze 0.86Hze] T 74
o] ASEAHo BFF st AMAUG. o] F AfAd
o) 51 1%—151 T3 A A HA LFRE At

wAv)7E et 2 Fdaige] BAs1E] ddte] 180 °9
gtz F28te NG R, T WA I/HAE &3
TA7)Ee AY REds FAsH F A AWAH A
FRE FoA 234949 AGEEE &3 ¥d7Ed
PSSE A3 JEL A AFAIE Hol 7HedAL
AYz AFRE 9 #F LHdes 29 99 v
*1331101*1 A F Age HAvEe] 180° AFAIRE F
a3tE 27 YAHPT. 53] 069Hzo AFT BEE A
dgke) Ao RE A7 TS @ TEALY THIE
o] #Fdste] AFEAY MMel dA BE Aol o
gA7e] o wAFel AA TAFY o 0% °)FE A
3t AF AL AR A¥E 7HE He4el o
123

_E.

321 TCSC 91%l ¥ Hojdqas MF

24 [10)8] 2ALES d2H5 el Bode EFo) 4%
TCSC AAANA MA Ao wel N 4900-6600, N2
9500-5700 % 5500-5700& HE FUMz= ARSAh
TCSCe) Ao}yl YAMNFZ2E 47] 11247 o] TCSC7H
2olg Mz 24 A 27)E AdsAh

238

E:3 5 KEPCO A &S X4id /A
Table 5 Dominant eigenvalues of KEPCO System
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