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Stabilization of Power System using Self Tuning Fuzzy Controller
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ABSTRACT

In this paper, we proposed design technique of self tuning fuzzy controller and applied to power system
stabilization, Parameters of the proposed fuzzy controller such as widths and center values of membership
functions were optimally self-tuned by the steepest descent method. The related simulation results show
that the proposed control technique are more powerful than the conventional ones for dynamic responses,
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Fig. 2 Block-diagram of fuzzy control algorithm
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Table. 1 Systern parameters and initial values
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Vdo =0.4147 [p.u] Vqo =0.9658 [p.u] Vto =1.0511 [p.u]
Efo =15713[p.u] Eqo =1.2080 [p.u] & =40.0 [deg]
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Fig. 5 Membership functions
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Table. 3 Initial values of membership functions

error(e) change of error(ed) B
center(Cpy) width(W,;) center(Cpz) width (W) i
NB | —2.0000E +00 2.0000E + 00 —2.0000E + 00 2.0000E + 00 —2.0000E + 00
NS —1.0000E + 00 2.0000E + 00 —1.0000E + 00 2.0000E -+ 00 —1.0000E +00
zZ0 0.0000E + 00 2.0000E + 00 0.0000E + 00 2.0000E +00 0.0000E + 00
PS 1.0000E + 00 2.0000E + 00 1.0000E + 00 2.0000E +00 1.0000E + 00
PB 2.0000E +00 2.0000E + 00 2.0000E + 00 2.0000E + 00 2.0000E + 00
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Table. 4 Values of membership functions(after 10th Learning)
error{e) change of error(ed) B
center (Cp,) width (Wp;) center(Cpz) width (Wp2) i
NB | —1.9406E+ 00 1.8850E + 00 —2.0016E + 00 2.0046E + 00 —2.0049E + 00
NS | —5.3266E — 01 9.1198E — 01 —8.9308E — 01 1.7338E+ 00 -1.0388E + 00
Z0o 5.3064E — 02 1.1083E + 00 6.2303E — 06 1.6642E + 00 —2.9066E — 04
PS 1.0073E + 00 2.0078E + 00 1.0083E + 00 2.0176E + 00 1.0129E + 00
PB 2.1837E+00 2.5157E+ 00 2.0364E + 00 2.0713E+00 2.0000E + 00
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Fig. 7 Responses by iteration learning number
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