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A Design of Power System Stabilization for SVC System
Using Self Tuning Fuzzy Controller

g fEOBU - R A AT - W T
(Seok-Min Joo + Dong-Ryol Hur - Hai-Jai Kim)

Abstract - This paper presents a control approach for designing a self tuning fuzzy controller for a synchronous
generator excitation and SVC system. A combination of thyristor-controlled reactors and fixed capacitors (TCR-FC) type
SVC is recognized as having the most flexible control and high speed response, which has been widely utilized in power
systems, is considered and designed to improve the response of a synchronous generator, as well as controlling the
system voltage. The proposed parameter self tuning algorithm of fuzzy controller is based on the steepest decent method
using two direction vectors which make error between inference values of fuzzy controller and output values of the
specially selected PSS reduce steepestly. Using input-output data pair obtained from PSS, the parameters in antecedent
part and in consequent part of fuzzy inference rules are learned and tuned automatically using the proposed steepest
decent method. The related simulation results show that the proposed fuzzy controller is more powerful than the
conventional ones.

Key Words : Self-Tuning Fuzzy Controller(STF), Fuzzy Logic Controller(FLC), Static Var Compensator(SVC),
Steepest Decent Method, Power System Stabilization(PSS)

1. M

i

& 4 o6l ol 2ol A
AF S S4E FA

AgAzglel G Aol AT FEANRCREA T S5 am was] Aol FAA A2 A 3¢ (Power
g ARES SUSATI7] g BAemN F A gygtem Stabilizer 1 PSS)ell tat o1 7rh Sube] AdE a9l
¥} (Flexible AC Transmission System : FACTS) 7l&°] ¢ g Bollinger[7] 5& 94 ¥ 82 A Ao wa
MEEo] o]5 AEd AL Ayt ks A3 9 AAe Take] PSS A4 ek W, R. J. Fleming[8]
FHI-2) FACTS® 2=l ofe] 7171 & 71Ee] dAdA se g0 wee mgxg A4she Fux w9, 0. H
R FEARRGIEC] AL Qi MESAN BAEY F Apdallalg] TS w9 GES o §3HE WM 5 A9et
As SAdsE & e AT FaAARAIE 48 72 gyg. 52 p Kundur[lO] Soll g Wi AT A= A
E 7HAR o, mAaAge] WES A St ol ui$-3t 3 94 mAarHe wro pSg A6 o A2 AT
B 3E Addas Ao s RS ERL A5 gom ¢, . We[ll] Be A7 B2 AWE ol B3t
Hew Aofshs 7I71RA FACTS 7171 & 718 WA AL 2 sq9.9 253 448 Adstach. 2y PssE 2
Ha @gel Hgso o gavh de] ASHAL, AT & x5 gaksin AAWHe] E@sle] ol Alge] w9
W oAgs A6l Utk E SVCE maddel Ao 7l qmagel o
EAA Aoe] HHoln HItHoR HERAE FF HEF ek B owmRe A= Ho Ao HE mAgAe B
aoA, AFHAEe] AA o vdd A7t Fhsstth ol maw gojgiae] Qe mds glolw ARl A2 @
A% SVCE Fuel M= Aeslo] iAol Ashdst E4 ggue sjzz @ Ao]FHoRRE WAZRS Asie A
& sdshyl sisted 44 d ol eI 5l ey SVC o) s4e Agse AAdelg gt APAT A3
S & FACTS 7l7ito e B8 37k e A5 gxz s 2ol sAdele g FddE B3
o AT WA, ARE Aok 24 Fel A A4S T AR g papisd we gy we Pydde dFEd 5

o] WAslE A ATk oleld EAHY HA WHow

PR AU AL LA SRR s L BRAL BT psgae 4 siAwse B4 9 S8 Adden

i

) _ L i ; (Steepest Descent Mothed) .2 wh-E8tralo] 27 2481

S - = N 16 85 (TR 2 ot 72 1 = R 1 o} wrEalze] 7% 8% ]Ei_\: PSS9 ¢l - &8 A8 o

el 7 B IS AFE R T Mg - T Den HHe BauHE Al - ot olele dlo

WA 20024 41 250 OOPME)H -L] J]‘E]'U]Ei’— = T A}\)\}\D}. ]H <F Xﬂ\_

P o] ARIAS AFsr] fE A2 kA Edxdd o
&5 1 0 20029 5H 29H - T

i AT HHE=E AEe] 7]Ee] s FAE A&

60



B oERdAt 54 AR d4e A8 AdA%e] A
F8 BAAL fEa] Al $AMEE Foho] TR
o A% IEEE Type 19 oz71& 71 F71712 449
AeEAE BdS o839 rH3,12-13]. 17 12 Aygsie =
Wo| 2% AEE vheu
ol
=4
|\"\.-.. Es El‘lén’L—I-|";'_|‘..f-:"\| L [Par %
= 1+ F T8 = 'il_; ~¥. |2Hs 5

* S =HEwm F|

W
' O A
g+ Tgs —+ 1+ Tys| _x Al' Voeen
. shop
1+ Tgs

I MEEE 17] RN AAY

Fig. 1 Block diagram of single machine-infinite bus system
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Table 5 Performance indices when decreasing power disturbance

Performance PSS FLC STF

Index (])

Light load 7.46x10-5 5.22x10-5 3.85x10-5

Heavy load 2.55x10-5 2.16x10-5 1.83x10-5
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Table 6 Performance indices when increasing rotor angle deviation

Performance

PSS FLC STF

Index

J 7.59x10-5 5.88x10-5 5.71x10-5
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