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Abstract- This paper presents the application of Genetiordlgm (GA) to solve the Economic Load Dispatch
problem of the power system. The ascendancy ofirttieduced algorithm has been demonstrated on two
different test systems considering the transmiskieses. Economic Load Dispatch (ELD) is one ofrtiagor
optimization problems dealing with the modern powgstems. ELD determines the electrical power to be
generated by the committed generating units inveep@ystem so that the total generation cost obyis¢em is
minimized, while satisfactory the load demand cuativukly. The objective is to minimize the total geation
fuel cost and maintain the power flows within thefesy limits. For each case of optimization in gene
algorithm (GA) there are a large number of possirieodings. The use of real valued representatidhel GA

has a number of advantages in numerical functidimigation over binary encoding. The efficiencytbé GA

is increased as there is no need to convert chromes to the binary type, less memory is requirad,there is
greater freedom to use different genetic operaifdrs.introduced techniques develop the qualityhefdolution
and speeds of convergence of the algorithm. Thengaate written and executed the values are plattggaph

for different values.

Index Terms- Economic load dispatch (ELD), genetic algorithmAfGfuel cost.

1. INTRODUCTION

Economic load dispatch (ELD) is one of the MOShroperty of GA is it searches for many optimum
important problems to be solved for the economiﬁoimS in parallel. The efficient and optimum
operation of a power system. Economic load dispate@:onomic operation and planning of electric power
is to define the production level of each plantttsat generation systems have always occupied an
the cost of fuel is reduced for the prescribed €ul®  jmportant position in electric power industry. The
of load. To solve ELD problem some conventional,in component of power system is transmission

methods are used. Lagrangian multiplier meth.od Wahes, distribution systems and generating stations
introduced to solve the ELD problem. Economic l0aghe economic scheduling based on the actual

dispatch (ELD) problem using classical method likoqyction cost that includes labor charge, costief
Newton Raphson (NR) method, Approximate Newtofeqa|, nuclear material, oil, water etc) and tharges
Raphson (ANR) method. of other accessories and maintenance. The basic

_ . . . economic dispatch problem is to minimize the total
Genetic algorithm (GA) technique is successfullyyeneration cost among the committed units satigfyin

applied to ELD case. Genetic Algorithm technique ig unit and system equality and inequality coristea
based on the theory of natural genetics and naturdlagitional optimization Techniques such as the,
selection. One of the advantage of GA is usingadient Method, the linear programming method and
stochastic instead of deterministic rules to se@ch Newton’'s Method are used to solve the ELD problem.
extrication. Therefore global optimal of the prable |, our case, GA is used to solve the economic load
can be approached with possibility high. In mOder'aiSpatCh problem under some non linear.

years, the interest in these algorithms is incréase

and provides robust and adaptive search mechanisms. |, recent years, one of the most promising research
GA has a large potential for applications in th&/pD  fie|ds has been “Evolutionary Techniques (ET)”, an
system and z_;\pphed to 5°|V? problem such as ELRrea spend analogies with nature or social systems.
unit  commitment, ~ reactive  power control, gyoutionary techniques are search reputation withi
hydrothermal scheduling and distribution systeMesearch community as design tools and problem
planning. So,_global_qptlma_\l of the issue can bolvers because of their versatility and ability to
approached with possibility high. Another attraetiv optimize in complex multimodal search spaces

applied to non-differentiable objective functions.
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Several popularity heuristic tools have developed inature. Albeit binary representation is usually g
the last two decades that facilitate solving® Power optimization problems, in this letter weewa

optimization problems that were previously difficul Genetic Algorlthm_ switch is a modified Genetic
. . Algorithm employing real valued vectors for
or impossible to solve.

representation of the chromosomes. The use of
original valued characterization in the Genetic
The efficiency and the robustness of the proposegigorithm has a number of gains in numerical
Genetic Algorithm are proved by test functions. Thefunction optimization over binary encoding. The
the Genetic Algorithm with simulated non uniformefficiency of the GA is increased as there is nedne

arithmetic crossover, elitism and a non unifornfo convert chromosomes to the binary type, small

mutation are applied to ELD problem. memory is expected, there is no loss in exactitude
discretization to binary or different values, ahere
2 OBJECTIVE is greater freedom to use different genetic opesato

The GA is adequate of solving the constraint ELD
The economic dispatch problem, which is used tgroblem, explanatory the exact output power ofte
minimize the cost of production of real power, cameneration units. In such a way, Genetic Algorithm
generally be stated as follows: minimizes the cost function of the descent units. T
model the fuel costs of descent units, a piecewise
L quadratic function is used and B coefficient metisod
{MIHZFI(PI)} )(1 used to describe the transmission harm. The
i=1 acceleration coefficients are adjusted intelligeathd
a novel algorithm is proposed for allocating thitiah
Subject to: power values to the generation units. A new
population is generated by the genetic operations
n selection, crossover and mutation. Parents areechos
z Pi=D+ P (2) by selection and new off springs are produced with
i=1 crossover and mutation. All these manipulation
comprise randomness. The success of the
. optimization process is improved by elitism whére t
p™<p<p™ (3) best the old population are copied as such to éxé n
population.
Where, generallyFi(Pi) is a quadratic curve:
Genetic algorithms are resolution algorithms based

Fi (Pi) =G + b Pi+aPf? (4) the mechanics of natural selection and naturalistic
genetics. They attach survival of the fittest betwe
Here: string fabrication with structured yet randomized
ai, bi andci are the known coefficients; knowledge exchange to form a determination
n: number of generators; algorithm with few of man’s efficiency in order to
Pi: real power generation; survival. In each generation, a new set of artfici
D: real power load; strings is making by using bits and pieces from the
PL: real losses. fittest of the old; an occasional new part is uad
F: fuel cost nice scale. While randomized, genetic algorithnes ar
no easy random walk, they efficiently exploit
3. GENETIC ALGORITHM historical information to speculate on new research

hooints with expected improved performance. Genetic

tecﬁnigire'et'ﬁsgégomh”;OE?ufirﬁ,ort th-; A)ﬁ:}sa atriiar%ralgorithms are essentially derived from a simple
q puting model of population genetics. The three prime

approximate solutions to optimization problems. G . . ; .
a?tfclassify as global search]) heuristics pGA — Abperators associated with the genetic algorithm are
- . ' . crossover, mutation and reproduction. Reprodudgson
class of evolutionary algorithms that use techrsque Co . )
o . : .a process by which individual strings are copied
inspired by evolutionary biology such as geneti¢ . - e d
. . -according to their fitness values. Duplication regs
algorithm parameters. GA is well-known stochastic heir fi I h .
methods of global optimization based on the evoiuti pursuance to their fitness values means that string
theory of Darwin. They have successfully beeWlth higher values have a higher probability of

applied in different real-world applications. GA wa%ontributing one or more offspring in the next
PP PP ' -~ generation. Crossover is an important component of
originally developed for solving unconstrained

; enetic algorithms, taking two individuals and
problems. Recently, many variants of GA have beerg\roducing two new individuals as shown in Fig. 1.

developed for solving constrained nonlinea
programming. The basic idea behind GA is to
mathematically imitate the evolution process of
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4. GENETIC ALGORITHM SOLUTION

Parent A: 100 110

Parent B: 011 101 The encoding and decoding techniques,
coercible generation output calculation, and the
fithess function are described in more detail
below.

Child A: 100 101 4.1. Encoding and decoding

Child B: 011 110 In this paper, the proposed approach uses the

Aequal system (equal incremental cost system)
criterion as its basis.A"" is the normalized

H nm <
Although reproduction and crossover search ar{acremental cost system, where<OA™™ < 1. The

:f\éivantage of using the system is that the number of

recombine existing chromosomes, they do not creabt ¢ 2 ch b irely ind dent
any new genetic material in the population. Mutatio ItS of a chromosome will be entirely indepen 0

is adequate of overcoming this shortcoming. ifhe number of units. Ten bits, however, reprea€ht

involves the transformation of one particular td-i9- 4 shows the encoding diagramidf'.
manufacture a single new solution as shown inEig.

Fig.1. Diagram of simple crossover.

Child A: 100110 d & & d d& d d d d do

X X X X X X X X X X

2—1 2-2 2-3 24 2-5 2-6 2-7 2-8 2-9 210

Whered€ {0, 1}, 1=1, 2,....... , 10.
Fig. 4. Encoding diagram o™
New Child A: 100010 The decoding ok"™ can be expressed as follows:
Fig. 2. Binary mutation. A
A" =Y (dx2), 5)
Fig. 3 shows the genetic algorithm flow chart used
this study. Whered€ {0, 1},1=1, 2,....... , 10.
Initialization The relationship between the incremental cost value
A and the normalized incremental cost sysiéfh is
i _ ) nm - )
Evalution Termination A= Nmin + AT A max = A min) )
\L Where Amin and Amax represent the initially
- computed minimum and maximum values:
Selection
.| dFi(pi, min
J’ Apin =MIN dFi(pi, min) : )
Recombination dPi
i) And (7)
Mutation
| .| dFi(pi, max
)\’max =min (p—)
dPi

4.2. Generation Output

Fig. 3. General flow chart used in this study. If the Lagrange function methods conditions are

applied to the constrained optimization, the ecomom
dispatch problem can be reformulated as follows:
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noo n,o to standard linear algebra notation, but theresarese
L(P,X) = z Fi(Pi)+MD+R, -z Pi) (8)  extensions that will likely cause you some problams
i=1 i=1 first.

which, after some rearrangement of terms, becomesOptimal Economic Load Dispatch for Power
Generation for three bus system Using Genetic

n._ n. Algorithm

L(P,x) =D Fi(Pi)-AD>_Pi-PL)+M(D) (9

i=1 i=1 F=
PF (23 P+ b) = A for B,™" < p M (10)  1.6000e+003
PF (2aP,+ b) <A for =R ™ P1=
PF (2aP+b)>AforRP =R, min 32.9257 64.3833 55.3616
wherePFi is the penalty factor of unit given by Pl =

1 2.6707
PFRi=———— (11)

1- oPL Elapsed time is 2.145056 seconds.
OPi

Best: 1599.988 Mean: 11236.9987

e Bestfitness
e Mean fitness

4.3. Fitness Function

The fitness function for the minimization problem
is generally given as the inverse of the motive
function. In this paper, the fitness function isegi by
the relation

Fitness value

I I I I I I I I |
100 150 200 250 300 350 400 450 500
1 Generation

F|t :—1 (12) 08 Current Best Individual ‘

1+
> Fi

0.6
0.41

0.2r

4.4. Parameter Selection

Current best individual

0
The genetic algorithm has a number of parameters . .

that must be selected. These include populatia siz
Generation, Time Limit, and Stall Time Limit:

1 2
Number of variables (2)

Optimal Economic Load Dispatch for Power

Population Size', 50, Generations', 500," Timeitjm Generation for six bus system Using Genetic
200, stall Time Limit', 100 Algorithm

F =
5. MATLAB OUTPUT AND GRAPH

MATLAB is a advanced-level language and
interactive atmosphere for numerical calculation,
visualization, and programming. Using MATLAB,
you can examine data, develop algorithms, andl =
generate models and experiment. The language, tools
and manufacture-in math functions enable you t820.0648 72.1385 151.7440 50.3333 58.6189
explore various approaches and reach a solutidarfass7.9479
than with spreadsheets or traditional programming
languages, such as C/C++ or Java. It has singg _
proceeded into anything much large, and it is used
implement numerical algorithms for a wide range of
experiment. The basic language used is very idantic 10.8474

8.3654e+003
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Current best individual

X 10° Best: 8365.4411 Mean: 44093.3524

e Bestfitness
e Meanfitness

N

Fitness value
S (=2} o
: 7 P
° oo
®
°*®e

0 I I I I I I I I
250 300 350

Generation
Current Best Individual
T

I ]
100 150 200 400 450 500

[6]

6. CONCLUSION

In this paper, an approach based on a genetic

algorithm has been successfully presented andesbpli
to the generation cost in electric power network to
obtain the optimum solution of Economic Load
Dispatch (ELD). Operators are used in lagrangian to

generate a set of solutions for this problen{7]

Lagrangian method is most useful for large power
systems, it lagrangian have well results and ihigh

faster and more effective than iterative metho 3

Methods are compared for solving an economic
dispatch problem with two generators. Test results
have shown GA can provide highly optimal solutions

and

reduces the computation time than those wéh th

iterative method. An advantage of the GA solutisn i

the

dependent and coupling constants. Another advantage

flexibility it provides in modeling both time

of the GA approach is the ease with which it can
handle arbitrary kinds of constraints and objedtive
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