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Fig.1 The fuzzy-PID excitation controller with tunable factors
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Tab.1 The tuning rules of AK,
Ec
NB NM NS A PS PM PB

NB PB PB PM PM PS VA A

NM PB PB PM PS PS VA NS

NS PM PM PM PS A NS NS

VA PM PM PS Z NS NM NM

PS PS PS A NS NS NM NM

PM PSS Z NS NM  NM  NM  NB
PB A A NM ~ NM  NM  NB NB
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Tab.2 The tuning rules of AK;
Ec
NB NM NS Z PS PM PB
NB NB NB PM NM NS A A
NM NB NB NM NS NS A A
NS NB NM NS NS Z PS PS
A NM  NM NS A PS PM PM
PS NM NS Z PS PS PM PB
PM A A PS PS PM PB PB
PB A A PS PM PM PB PB
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Tab.3 The tuning rules of AK,
E
NB NM NS VA PS PM PB
NB PS NS NB NB NB NM PS
NM PS NS NB NM NM NS VA
NS Z NS NM  NM NS NS VA
Z VA NS NS NS NS NS VA
PS VA A VA A A A VA
PM PB PS PS PS PS PS PB
PB PB PM PM PM PS PS PB
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for i=1:psize

for j=1:nvars
pop(i,]) =1bound (j)+ rand* (ubound (j ) -
Ibound(j) ) ;
end

end
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WAL IR IR AE BT R AR £ (select) |
& X (crossover) 2 5 (mutation ) YA S HA &5 354
Forp 25T Matlab 7 8958 XCpR B i £ 235 A 4N
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function[ pop ] =crossover(pop ,nvars, psize ,p, ) %3 X

first = 0;

one =0;

for i=1:psize
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ranl = rand;
if ranl<p,
first=first+1;
if (mod (first,2)==0)
ran2 =rand;
for j=l:mvars
pop(one,j)=pop(i,j)*ran2+pop(one,j)*(1-ran2);
pop(i,j)=pop(one,j)*ran2+pop(i,j)*(1-ran2);
end
else
one=i;
end
end
end
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Fig.2 The block diagram of system for simulation
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Fig.3 The block diagram of subsystem
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Fig.4 The step responses of excitation controller
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GA-based fuzzy-PID excitation controller for synchronous generators
WANG De-yi,XIE Bo,SUN Xin-zhi
(Xi’an University of Technology,Xi’an 710048, China)
Abstract: Based on the general fuzzy-PID(Proportional,Integral and Differential) excitation controllers,

an excitation controller for synchronous generators is brought forward,whose quotation factors and

scale factors are optimized by GA (Genetic Algorithm). The automatic excitation system is introdu-

ced,as well as the principle,architecture and functions of the fuzzy-PID controller. The imple-

mentation of optimization using GA is presented. Simulations are carried out and the results show

that the excitation controller designed has better dynamic and static performances.

Key words: genetic algorithm; fuzzy control; PID control; excitation control



