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A Design of Optimal Fuzzy—Pl Controller to Improve System Stability
of Power System with Static VAR Compensator

& WA - sk i OB
(Hai-Jai Kim * Seok-Min Joo)

Abstract - This paper presents a control approach for designing a fuzzy-PI 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.
A Fuzzy-PI controller for SVC system was proposed in this paper. The PI gain parameters of the proposed Fuzzy-PI
controller which is a special type of PI ones are self-tuned by fuzzy inference technique. It is natural that the fuzzy
inference technique should be based on humans intuitions and empirical knowledge. Nonetheless, the conventional ones

were not so.

Therefore, In this paper, the fuzzy inference technique of PI gains using MMGM (Min Max Gravity Method) which is
very similar to humans inference procedures, was presented and applied to the SVC system. The system dynamic
responses are examined after applying all small disturbance condition.
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Table 3 Parameters of Ki ~ Kg

K] Kz Kd K4 K5 K6
7538k Al 1.0746 | 1.2578 | 0.3072 | 1.7116 | -0.0477 | 0.4971
AE-3kA 10.9086 | 1.1063 | 0.3072 | 1.7116 | -0.0841 | 0.5291
FT 532 | 1.2145 1.3545 | 0.3072 | 1.7109 | -0.0237 | 0.4739
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Table 4 System parameters

Synchronous Excitation System(p.u.) and
Machine(p.u.) Transmission line(p.u.)
xq=1.7 Ka=400, TaA=0.05

Xq=1.64 Ky=0.025, Tr=1.0

xq'=0.245 Kg=-0.17, TE=0.95

D=0.0 VRmax=2.04, Vrmin=-5.04
H=2.37 SEmax=0.02, SEmin=0.001
Tdo'=D.9 Re=0.02, X=0.4
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