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ABSTRACT

This paper proposes the neural network self-tuning PID controller for the load frequency control of 2-

areas power system, namely, the prompt convergence of frequency and tie-line power flow deviation.
The neural network applied to computer simulation consists of neurons of two inputs, ten hiddens and
three outputs layer. Neurons of two inputs layer receive the error and its change rate of the system and
cutputs layer consists of three neurons for the parameters of the PID controller. The simulation results
shows that the proposed neural network self-tuning PID controller is superior to conventional control

techniques(Optimal, PID) in dynamic response and control performance.
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Fig. 1. Block diagram of 2-area power system with PID
controller.
T,: Speed governor time constant, T,: Turbine
time constant, D;: Load-frequency constant, M;: In-
ertia constant, R;: Self-regulation coefficient of
generator, B: Frequency bias constant, T;: Tie-
line power flow constant, AP,: Change in load
demand, Af: Frequency deviation, AP,;: Change in
governor-valve position, AP,: Change in steam tur-
bine output, AP, ,: Tie-line power flow deviation,
A8;: Change in phase angle, P,;: Rated area power,
a;: Ratio between rated power of area i and j, 5,,':
Nominal values of phase angles, i j: Area (i, j=1, 2).
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Table 1. System parameters

T, =0.08 [s]

7, =03 [s]

D, =0.00823 [p-u. MW/Hz]
M, =0.1667 [p.u. MW s/Hz]
R, =24 [Hz/p.u. MW]
B, =0425 [p.u. MW/Hz]
T; =0.545 [p.u. MW/Hz]
Py ax =0.1 [p-u. MW]

P, =2000 [MW]

5 =30 (deg]

a; =—P,;/P=—1
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