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ABSTRACT - Ttus paper present optimal economic

dispatch by using back propagation neural networks. The

optimal econunic dispatch for each generating units must

have total fi-lel cost at minimum point. For this problem,

the total load is raried and the losses for generating unis
are ignored. There are many conventicnal method to solve

economic dispatch such as l-agrnge multiplier method,

LamMa iteraticn method and Neston Raphson method.

This paper present the back-popagatior neural networks

model to carry out instead the conventional LamMa
iteration method.

I. INTRODUCTION

An important daily activity in power system

operation is the economic load dispatch. Economic

dispatch is a cunputational process *her"by the total

required generation is distributed among the generating

units in operation, by minimizing the selected cost

criterion, sr.rbject to load and operational constraints.

In the area of economic dispatch, several methods

have been proposed. Recent advances were achieved by
using gradient metho{ the recursive method, the Newton

Raphson method These methods are required mcre time
to converge to the correct results tlI

In this paper, an applicatim of neural networks is
proposed to solve this poblem. The method used a feed

forward back propagation t),pe of nerual network. This
method uas trained to leam the different condition in
operation of each unit. By changing the total load, the

minimr:rn cost operation shourld be selected. The

minimurn operation condition is selected with less

iteration and time.

II ECONOMIC DISPATCH PROBLEM
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Figure l: Generator unit committed to serve a load

Figure I strows the system that will discuss in this

sectiur. The system consist m generating units connected

to single bus bar. C represents the cost rate ofeach
generating units. PG is generating output of each unit anl
PL is load demancl. The essential constaint on the

operatior of this system is that the surn of or.tput power

must be eqr:al to load demand The total cost of this

system is the surn of the cost of individual generating

units.

When load forecast is made, the objective of
economic dirpt"t is to minimize the total generation cost

throughout the target time interval. The economic

dispatch problern can be mathematically described as

follows tll-121.

Q = Cr +C2 + + Cn=XErCi(PC| (l)
PGr = PGr +PG2 + ..... +PGm = f,i!, PGi (2)

C=0=PD-XEIPGI (3)
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Where:

m : The nurnber ofganerating units

i : Index of dispatchable mits

Ci : The firel generation of unit 1 [$/h]

C1 : The total firel cost generation in system

PG, : The generatedpovrer of unit, [MW]

PG1 : The total power generatim in systern

q, b;, ci : Coeffrcients for pov,er generation cost of unit i

(i) Power balance

E*rPG i: Po * PL

Where:

Po : Total load demand [MW]

P1 = Power losses [MW]

(5)

(ii) Generation limit of each rmit

Each generation unitshas its own minimun and

maximum generation I imits.

PGr*r, < PG, < PGr** (6)

Where:

PG,.66 : The minimum generation limit of unit i

PG1*: The maximurn generation limlt of unit i

III. ECONOMIC DISPATCH USTNG

MATLAB SIMULATION.

Economic dispatch is solved using power toolbox
developed in lr4atlab program by }Iadi Saadat in chapter

seven example six to get the power generated for each

generating unit. This program requires total load demand

and the generator limit is declared. For this system, the

losses are ignored. The process to carry out the economic
dispatch as a flow-charts that shown in figure 2. They are

used to determine the generating power of generators for
each unit.

Figure 2: flow chart for Matlab program

ry. ARTIFICIAL NEURAL NETWORK

The theory of artihcial neural networks (ANNs) is
mainly motivated by the aplication of ner.nal concepts

for innovative technical problem solving t'1. ANNs are a

wide class of fleible nonlinear regression and

discriminarrt models, data reduction models, and
nonlinear dynamical system. They consist of an often

large number of "neuron," i.e. simpler linear or nonlirrear

computing elements, interconnected in often complex

ways and often organized into layers.t5l

Artificial neural networks are use in three main ways:

i. As models of biological nervous systems

and "intelligence"

ii. As real time adaptive signal processors or
controllers implemented in hardware for
applications such as robots

iii. As data analytic methods

The most popular used so far in real industrial
problems is feed-forward multilayer perceptron. It is
because the perlormance is better over a large set of
different problems. This tlpe of ANN consists of one

input layer, one or more hidden layers and one output
layer. Each layer employs several neurons and each

neuron in a layer is connected to the nerron in the

adjacent layer with different weights. Signal flou, into
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input layer pass through the hidden layers and arrive at

the output layer. ln feed-forward network, neurons are not

allowed to have feedback connection or connections from
neurorr within the sarne layer to],

Back propagaticrn netu,ork is an example on

nonlinear layered feed forward networks. The proposed

neural network bas one inprt layer, two hidden layers and

one output layers. The input layer only has one neuron

u*rich is the nurnber of total load. The hidden la1'er

consist 15 neurons each layer. The output layer has m
neurons represented the m,unber of generated power of
each generator. If the system has three generators, the

output layer will hav'e only three neurons.

Also a bias signal is coupled to all the neurons

through a weight. All the layers of neural network hare a

hyper tangent sigmoid hansfer fimction t1].
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Figure 3: artificial neural netu'orks structure

The back propagation training algorithm only needs

the input and the desired outputs to adapt the weights.

Back propagation is referred to as supervised training.

The input for taining neural network is variation of load
and the optimal generated power of each generator as

output utrich is calcu.lated using power toolbox in Matlab
program. And neural networks also were trained using

Matlab program. Figure 4 below shows that the flow
charts for training and testing algorithm for neural

networks.
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Figure 4: flow charts *rous the ANN training and

testing algorithm

V. SIMULATION RESULT
This section discusses the simulation of neural

netw'orks for economic dispatch. Generally, the flrel cost

of each generatc,r is represented as qua&atic firnction as

shown in equation below.

C,(Pr) : ai+ biPi+ CiPl
where q, tl and c, are the coefficient of quadratic

firnction.

ln order to demonstate the effectiveness of the
proposed method, the test rtith three generators is

compared between the neural network program and

simulation using power toolbox. For the firrther sturlv, it
will test to ten unit generators and twenlv rurit generators

in order to prove that this method is better than other

method.

In this paper, the fuel cost of each generator is

not considered the loss in tansrnission line and fault in
generation. This program used computer Intel @) Core
(TM i5 CPUM480, 2.67G112 and 2 GB Ram.
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Coeffrcient for power
generation cost

Limit of generationLhit
(r)

o; b, C; lvlin(MW) N{ax (MW)

I 328 8.66 0.01 50 250
2 60 9.76 0.012 20 100

, 137 10.05 0.014 30 150

I

The fuel cost coefficient and generation limits for each

urut is strown rr table I

Table 1: Cost coefficient generator data of 3 unit system.

Result in table 2 only shows comparison of both methods

at load 100, 150, 210,290,350, 430, 450 and 500MW. The

optimal power generated by each generating writ will change

r,ltren the total load is changing. The CPUtime for computing

of neural network is lesser than using power toolbox of
Matlab pro$am. In three generator system, the input matrix
layer will have I X 99] neurons and the output makix layer

will have [3 X 99] neurons. The hidden layer will have 30

neurons and it train with trainlm function which has goal

performance of MSE at le-8. The CPU time for computing to

training is 53. 83 59sec.

Uni
t (r)

Power output using
lambda itmation

cpo
tine
(sec)

Powa output using
Nzuml Network

method

CPU
time
(sec)

taii PG2 PG3 PGI PG2 PG3

100 50 m 30 0.44 50 20 30 0 016

t50 90.5 T).5 30 0.28 q).5 29.5 t0 0.0I6

2to 119.9 5,1. I 36 o.27 ll9.9 54.1 30 0.016

290 15r.3 80.3 58.4 o.1'7 t51.3 80.2 58.4 0.016

150 1749 99.9 75.2 0.19 t74.9 99.9 752 0.016

430 221 5 t00 108.5 0.19 t00 108.5 0.016

500 250 100 t50 0.13 250 100 119.9 0.016

VI. CONCLUSION

This paper has presented the application ofneural
networks for economic dispatch for 3 three generator

units. This proposed method has simulated to veri$ the

performance. The result shows that the proposed methods

are similar to using power toolbox of Irzlatlab program.

However, the neural network used less time than using
power tmlbox. For firrther Sudy, this proposed method
u'ill test lor ten and twenty generator units.
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