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Design of GA-Fuzzy Controller of TCSC
for Enhancement of Power System Stability

Yong Peel Wangt - Mun' Kyu Chung* - Hyeng-Hwan Chung#* - Byung-Chul An#x

Abstract : In this paper, it was designed the GA-fuzzy controller of a Thyristor
Controlled Series Capacitor(TCSC) for enhancement of power system stability. The
newly designed controller of TCSC was designed to overcome the nonlinearity such as
operating point change of power system as well as to respond to disturbances as
uncertainties of line parameters and line fault. So. fuzzy controller by intelligent
control theory was used for it. And the fuzzy controller was optimized from a genetic
algorithm for complements the demerit such as the difficulty of the component selection
of fuzzy controller, namely, scaling factor, membership function and control rules.
Nonlinear simulation results show that the proposed control technique is superior to
conventional PSS in dynamic responses over the wide range of operating conditions and
is convinced robustness and reliableness in view of structure.

Key words : Thyristor controlled series capacitor(Ate]8l2=E Aol & AAE), Flexible
AC transmission system(F$E&AA2H) Power system stabilizer(HA%E <t
A3} AR, Genetic algorithm(FALEF), Fuzzy controller(#HAA] #oj7})
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Table 1 System parameters

M = 926[pu.] D = 0.0[p.u.]
WAl A5| Te' = 776lpu] | x = 0973[pu]
% = 019[p.u.] Xq = 055[p.u.]
o] z}7) A4 Ka = 500[pu.] Ta = 005[pu.]
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Al ] =
SE BT G- o219lpu] | B = 0262pu]
g ag | e = 1.0p.u.] Q = 0.015[pu]
°e Vi = 1.05[]:).1.1.] X'[(;sc = 0.0[D.u.]
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Table 2 Initial parameters

Parameters Values
Population size 20
Number of generation 400
Crossover rate 0.85
Mutation rate 0.01
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Fig. 6 Optimization process of membership
function
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Table 3 Optimized scaling factors
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Table 4 Optimized fuzzy rules
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Table 5 Optimized membership function
N Z P
Center |-0.880181| 0.267503 | 0.600684
) Width | 2.178783| 2.090765| 2.682720
y Center |-0.618934 0.167521 | 0.822804
e

Width | 1.554965 | 1.829030 | 1.357322

UTCSC| Center |-0.634377} 0.387688| 0.895746

41 HA BSIAIP=1.0p.ul, Q=0015p.ul, Xycsc=
0.0p.ul)
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Table 6 Simulation results in normal load
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Control method
PSS P
Disturbance Case ¢ roposed
Omax  [rad] 3.6904x10 2.1875x10"!
Three—phase Vi max [DU] 38283X10-2 41336X10-2
fault RTS8 [secl 3.26 1.44
RT v,  [sec] 2.75 1.87
Ormax [rad] 4.5592x107 8.9810%107
) Vi max  [p.ul] 9.9494x10™ 3.7547x107
Increasing rotor angle
RT &  I[sec] 350 172
RT v, [sec] 3.86 1.21
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Table 7 Simulation results in heavy load
Control method
Disturbance Case CPSS Proposed
Omax [rad] 6.6990%10™ 2.4961x10"
Three—phase V: max [p.u.] 5.1197x107? 2.6213%x102
fault RT O  [sed] 434 197
RT Vi [sec] 3.98 1.45
Ormax [rad] 4.3062x107? 2.1944x10?
) V: max [p.ul 3.0372x10® 8.3604x10™
Increasing rotor angle
RT O  Isec] 4.02 1.37
RT V; [sec] 2.94 1.86
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