Journal of the Korean Institute of Huminating and Electrical Instaliation Engineers Vol. 16, No.6, pp. 40~50 November 2002 (&= 16-6-6

GAER 0|82 SVCE& LQ Xoj7|2 Jig¥gs 4% I

(GA based Selection Method of Weighting Matrices in LQ Controller for SVC)

OTH - O|FH - FND . FEH
(Dong - Ryol Hur - Jeong - Phil Lee - Seok - Min Joo - Hyeng - Hwan Chung)

e o

i

B =ForMe AAY FaAY 2376 dE H3 1Q Aojr19 788 AAHNE FAdndFE o83
o Ao 71FPBL AAshe 71U S AASIAh FACTSE &FHE o8 71715 a48 439 79 e A
olg] ¥ Alojol oJite] fko] pAHE AYE 7} WER AZY FEE 7HA A 3l SVC Al&"e AHre &
Hog Alold ¥t ofvst FIEA7|] AR E WIAUF AUk LQ Aoj7le] HAE HF 7HedE A o
&z & ERdME S G e 2, A YAl EE 2o A9 g A3t 7
3 duelEFg ol&ate] A oo thal u{A Mt MBS B AdeE HESY 57
Aol e 7HE Alol71E A3} 71U GAd A A + 1SS FUsTh

Abstract

In this paper, we present a GA{(Genetic Algorithm) approach to select weighting matrices of an optimal
LQ(Linear Quadratic) controller for SVC(Static VAR Compensator). A SVC, one of the FACTS(Flexible AC
Transmission System), constructed by a FC(Fixed Capacitor) and a TCR(Thyristor Controlled Reactor), was
designed and implemented to improve the damping of a synchronous generator, as well as to control the system
voltage. Also, a design of LQ controller depends on choosing weighting matrices. The selection of weighting
matrices which is not a trivial solution is usually carried out by trial and error. We proposed an efficient
method using GA of finding weighting matrices for optimal control law. Thus, we proved the usefulness of
proposed method to improve the stability of single machine-infinite bus with SVC system by eigenvalues
analysis and simulation.

Key Words : Weighting Matrices, Linear Quadratic(LQ) Controller, Genetic Algorithm(GA), Static
VAR Compensator(SVC)
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Table 1. System parameters

Synchronous Excitation(p.u.) &
Machine(p.u.) { Transmission line(p.u.) SVC (pu)
xq4=1.7 Ka=400, TA=0.05[sec] | K,=10.0
Kr=0.025, TF=1.0[sec] | T\=0.15[sec]
%q=164 Ke=-0.17 B.=06
%4 =0.245 Te=0.95[sec] X7=0.08
Vamax=5.04 Bro=0.05
D=0.0 Vrnin=-5.04 Brrax=0.3
H=237sec] | Senux=0.02 Bumin=-09
, SEmin=0.001 Vemax=0.12
7w =59[sec] | R,=0.02, Xe=0.4 Vemin=-0.12
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Tabie 4. Eigenvalues and damping ratio of major

oscillation modes

Case

study Method Eigenvalues (%]
Hen Proposed | -6.307%5T 66443 6382
1oad‘fy Yu -1.7790£ j9.94% 1275
Open loop |-008B* j11.9%62 074
Proposed |-48060F {79915 5224
Normral Yu | 0804F j90236 8%
Open loop |-00603% 1103924 058
o | Proposed [-2080% 67260 2009
If'o%dt Yo |-0.1509* j88%7 15
Open loop |-00130* 95697 0.13

(a) Case study 1 - in heavy load

(b) Case study 2 - in normal load

(c) Case study 3 - in light load
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Fig. 6. Eigenvalues of major oscillation mode
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Table 5. Performance indices(In heavy load)

Performance Control Method Decavi
indices Proposed Yu rate] %

PI Case 1 0.3001 0.X419 4462
Case 2 04033 05962 32.35
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] O

s [pu

3 s
Time (sec]
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Yu-PSS |

(a) Generator speed deviation
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Table 6. Performance indices{in normal load)

Performance Control Method Decayi
indices Proposed Yu ratel %]
P Case 1 04018 09002 %6.36
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h Proposed Yu-P8S J

(a) Generator speed deviation
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{c) Control input
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Fig. 10. Response of generator for case 2 in
normal load
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Table 7. Performance indices(In light load)
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