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Application of Self Tuning Fuzzy Controller for System Stability Improvement
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Abstract - This paper presents a control approach
for designing a self tuning fuzzy controller for SVC
system. A SVC constructed by a Fixed Capacitor
and a Thyristor Controlled Reactor is designed
and implemented to improve the damping 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. The related simulation results show
that the proposed fuzzy controller is more
powerful than the conventional ones.
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Fig. 3 Symmetric triangular membership function
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Table 1 Control rules

Ue NB | NS | zOo | PS | PB

PB | Z0 PS PB PB PB
PS | NS Z0 PS PB PB
ed Z0 | NB | NS Z0 PS PB
NS | NB | NB | NS Z0 PS
NB | NB | NB | NB | NS | Z0

PB : Positive Big PS : Positive Small
ZO : Zero
NS : Negative Small NB : Negative Big
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Fig. 5 Membership functions of antecedent and
consequent part.

Table 2 Initial values of membership functions
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PS | 1.0000) 2.0000| 1.0000| 2.0000| 1.0000
PB | 2.0000| 2.0000| 2.0000] 2.0000| 2.0000
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Fig. 6 Tuned membership functions

Table 3 Values of tuned membership functions

e ed Ue

Cpl Wpl Cp2 Wp2 Bp
NB | -2.0000 2.0000 -2.0000 2.0000 -2.0112
NS | -1.0000 2.0000 -1.0173 1.9924 -1.0011
yAe] 0.0005 2.0000 -0.0042 1.9992 0.0000
PS 0.8998 | 2.0008 1.0000 | 2.0000 1.0017
PB 2.0000 | 2.0000 2.0000 2.0000 2.0000
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Table 4 Performance index

Performance
Indos PSS FLC STF
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Fig. 7 Responses of generator when decreasing
power 3% disturbance duration 100{ms)
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