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A study on improvement of the control performance of the automatic voltage regulator
of a brushless synchronous generator
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Abstract: Terminal voltage of the Automatic Voltage Regulator(AVR) of brushless synchronous generator is
generally being controlled by PID Control way in shore and ship field. However, in case of changeable large
load on power system, PID control method is deficiency to respond output voltage with settling time. Hence,
taking into consideration this situation, it is required new control method. In this thesis, we propose Fuzzy
Logic Control(FLC) which has more optimal robust control way in order to respond varying values of termi-
nal voltage to the brushless synchronous generator through simulation of MATLAB/SIMULINK and prove
Fuzzy logic control more optimal compared with PID control.
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Figure 1: Structure of brushless synchronous
generator
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Figure 8: Membership function of output
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Table 1 : Generator system parameters
Parameter Values
Output 5000 Kva
Voltage 440V
Hz 60Hz
RPM 1800 r/min
Table 2 : Gain and time constant of transfer function
of generator system
Gain Time constant
Engine K,=1 7,~0.5
Governor =1 7,=0.2
Exciter K=l 7,~0.4
Generator K.~0.8 T~1.4
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Figure 9: Structure of brushless synchronous
generator by FLC

(b)
Figure 10: Termivoltage response (0.6[Unit]
and 1.0[Unit]) by PID
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(b)
Figure 11: Terminal voltage response (0.6[Unit]
and 1.0[Unit]) by FLC
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Figure 12: Terminal voltage step

response(0.6[Unit] to 1.0[Unit]) and field voltage
by PID
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(b)
Figure 13: Terminal voltage step response (0.6
[Unit] to 1.0[Unit]) and field voltage by FLC
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