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Design of GA-Fuzzy Precompensator of TCSC-PSS
for Enhancement of Power System Stability
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(Yong-Peel Wang * Mun-Kyu Chung - Hyeng-Hwan Chung)

Abstract - In this paper, we design the GA-fuzzy precompensator of a Power System Stabilizer for Thyristor
Controlled Series Capacitor(TCSC-PSS) for enhancement of power system stability. Here a fuzzy precompensator is
designed as a fuzzy logic-based precompensation approach for TCSC-PSS. This scheme is easily implemented by adding
a fuzzy precompensator to an existing TCSC-PSS. And we optimize the fuzzy precompensator with 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 TCSC-PSS in dynamic responses over the wide range of operating conditions and in convinced robust

and reliable in view of structure.
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M2 3T ) G- o0249pu] | B = 0262pul
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Table 3 Initial parameters

Parameters Values
Population size 20
Number of generation 400
Crossover rate 0.85
Mutation rate 0.01
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(b) Change of error
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Fig. 6 Optimization process of membership function
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Table 4 Optimized scaling factors

GE GCE GY,'
0.070837 0.007912 0.088852
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Table 5 Optimized fuzzy rules
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Table 6 Optimized membership function
N VA P
Center | -0.690930 | -0.294360 | 0.622200
e
Width 1.346335 | 1.926937 | 1.916682
A Center | -0.796191 | -0.486510 | 0.830556
Width 1.592565 | 2.303668 | 2.085882
vy’ Center | -0.909510} 0.164530 | 0.582250
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(a) Max and average fitness
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Fig. 7 Fitness and performance index
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