HAAESS FatFats AolE A% ARy
A B4 PID Alol7] &4

e R A R A o o

Application of Neural Network Precompensated PID Controller
for Load Frequency Control of Power System

H. H. Chung - S. H. Kim : M. K. Chung

Key words : Neural network precompensated PID controller(A17 3] 2% A ¥ A} PID Ao
7]}, Load frequency control(¥-&}33}4= #o}), PID controller(PID A o] 7]y,
Optimal controller(# 2 Ao} 7))

Abstract

In this paper, we propose a neural network precompensated PID(NNP PID) controller for load
frequency control of 2-area power system. While proportional integral derivative(PID) controllers
are used in power system, they have many problems because of high nonlinearities of the power
system. So, a neural network-based precompensation scheme is adopted into a conventional PID
controller to obtain a robust control to the nonlinearities. The applied neural network precompen-
sator uses an error back-propagation learning algorithm having error and change of error as input
and considers the changing component of forward term of weighting factor for reducing of learning
time. Simulation results show that the proposed control technique is superior to a conventional
PID controller and an optimal controller in dynamic responses about load disturbances. The pro-
posed technique can be easily implemented by adding a neural network precompensator to an

existing PID controller.
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M; : Inertia constant(0.1667(p.u.MW - s/Hz])

Di  : Load damping coefficient(0.00823(p.u.MW/Hz])

Ty : Turbine time constant(0.3[s})

Tg : Speed governor time constant(0.08[s})

R; : Self-regulation coefficient of generator
(2.4[Hz/p.u.MW])

T2 : Tie-line power flow constant
(0.545[p.u.MW/Hz})

Bi : Frequency bias constant

a); : Ratio between rated power

A8 : Change in phase angle

Af; : Frequency deviation

APg; : Change in load demand

APy; : Change in steam turbine output

APy ¢ Change in governor-valve position

APtie19 : Tie-line power flow deviation

Fig. 1 Block diagram of 2-area power system with
PID controllers
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Fig. 3 Block diagram of power system with PID controller and Neural Network Precompensator
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Table 1. Performance index
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Control Method

Optimal | ZN PID | NNPPID

14.4106 | 14.5833% 10 ', 59.3330x 10 *

(485)

Frequency deviation[Hz]

Frequency deviation[Hz]

Fig.

Tie-line flow deviation[p.u.]

0.025

-0.028 -

-0.05

-0.078

1 2 3 4 s

Time[sec]

{<-NNP PID = ZN PID -~ Optimai]

(a) Af[
............... - |
-
\ P
T
- |
\ 7 i
\ / ‘
\ |
N\ g
1 b3 3 74‘4 o *5
Timejsec]
[—NNP PID =+ ZN PID — Optimat]
(b) 4,
- /'/’l"
4 s

Time|[sec|

—NNP PID + ZN PID — Optimal]

6 Frequency deviations and tie line flow
deviations of area 1, 2(4Py4; =0.05[p.u.])



68 WHEAMBME S, #2358 $ 48, 1999

Table 2. Performance index
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