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Abstract 

In recent years, to solve optimization problem 

genetic algorithm (GA) technique is used. The GA 

is in vogue as it is nature inspired and based on 

hunting mechanism of the ants. In the same 

manner, GA is used in electrical engineering to 

solve most complex problem of load dispatch. 

Since the GA technique is nature inspired, 

mathematical modelling of this technique finds 

solution to various complex engineering problems. 

Optimal load dispatch technique helps station 

controller to determine the most reliable and low-

cost operations. In this paper, by using GA 

technique optimal load dispatch algorithm is 

developed and later implemented using 

MATLAB/Simulink. The effectiveness of the 

suggested GA method is compared with other 

studied approaches.The proposed GA approach has 

shown the better improvement in terms of 

optimizing the cost and other parameters. 

Keywords:Economic Load Dispatch, Genetic 

Algorithm, Operational Cost, Electrical system. 

1.0 Introduction  

Economic load dispatch (ELD) has become an 

essential function in operation and control of 

modern power system. The ELDproblem can be 

defined as determining the least cost power 

generation schedule from a set of online generating 

units to meetthe total power demand at a given 

point of time[1]. Though thecore objective of the 

problem is to minimize the operating costfulfilling 

the load demand, various types of physical and 

operational constraints make ELD a highly 

nonlinear constrainedoptimization problem, 

particularly for larger systems[2].How-ever, careful 

and intelligent scheduling of the units cannot 

onlyreduce the operating cost significantly but also 

assure higherreliability, improved security and less 

environmental impact[3].Traditionally, in ELD the 

input–output characteristics (or costfunction) of a 

generator is approximately represented by usinga 

single quadratic function. Practically, operating 

conditions ofmany generating units need the cost 

function to be representedas piecewise quadratic 

function[4]. However, higher-order non-linearities 

and discontinuities are observed in real input–

outputcharacteristics due to valve-point loading in 

fossil fuel burning plants[5]. Besides, the units may 

have prohibited operation.  

ones due to faults in machines or associated 

auxiliaries, suchas boilers, feed pumps, etc. leading 

to instabilities in certainranges of the unit 

loading[6]. Furthermore, the operating rangefor 

online units is actually restricted by their ramp-rate 

limits[7]. These and other constraints transform an 

ELD problem intoa hard-nonconvex optimization 

problem.Because of the highly nonlinear 

characteristics of the problem with many local 

optimum solutions and a large number of 

constraints, the classical calculus-based method and 

Newton-based algorithms cannot perform very 

well, respectively, in solvingELD problems. 

Though dynamic programming is not affected by 

the nonlinearity and discontinuity of the cost 

curves, it suffers from the “curse of 

dimensionality” and local optimality [8]. Among 

the other artificial intelligence approaches, neural 

networks have been successful to solve the ELD 

problems with different constraints [4,9]. However, 

some of these neural network-based approaches 

may suffer from excessive numerical iterations, 

resulting in huge calculations. Evolutionary 

algorithms (EAs), such as genetic algorithm (GA), 

evolutionary strategy (ES) and evolutionary 

programming (EP), are faster than simulated 

annealing (SA) because of their inherent parallel 

search technique. Besides, other advantages of 

EAs, such as global search capability, robust and 

effective constraints handling capacity, reliable 

performance and minimum information 

requirement, make it a potential choicefor solving 

ELD problems. 

However, as the epistasis among the parameters 

increases with the dimension of the problem, GAs 
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may converge prematurely in local optima [10]. 

Another EA, namely particle swarm optimization 

(PSO), inspired by social behaviour of bird 

flocking or fish schooling, has been found to be 

more robust in solving such nonlinear optimization 

problems. Therefore, many researchers have tried 

PSOand its hybrids in solving ELD problems 

[2,10–12]. Differential evolution (DE) is one of the 

most prominent new generation EAs, proposed by 

Storm and Price[13],to exhibit consistent and 

reliable performance in nonlinear and multimodal 

environment[14]and proven effective for con-

strained optimization problems[15–18]. The 

advantages of DEover other EAs, like simple and 

compact structure, few control parameters, high 

convergence characteristics, have made it a popular 

stochastic optimizer. Empirical studies have shown 

that DE can outperform many other well-

knownEAs[13,19]and also PSO[20]. Because of its 

powerful and reliable search capability, it has got 

many real work applications in various fields such 

as pattern recognition, communication, mechanical 

and chemical engineering and biotechnology [14]. 

Even some variants of DE have been attempted to 

solve ELDs [21–23] though without any 

generalized conclusion about the behaviour the 

algorithm in solving them. 

Optimal load dispatch technique helps station 

controller to determine the most reliable and low-

cost operations. In this paper, by using GA 

technique optimal load dispatch algorithm is 

developed and later implemented using 

MATLAB/Simulink. The effectiveness of the 

suggested GA method is compared with other 

studied approaches. The proposed GA approach 

has shown the better improvement in terms of 

optimizing the cost and other parameters. 

2.0 Economic load dispatch 

The economic load dispatch means the real and 

reactive power of the generator vary within the 

certain limits and fulfils the load demand with less 

fuel cost. The sizes of the electric power system are 

increasing rapidly to meet the energy requirement. 

So the number of power plants is connected in 

parallel to supply the system load by an 

interconnection of the power system. In the grid 

system, it becomes necessary to operate the plant 

units more economically. The economic scheduling 

of the generators aims to guarantee at all time the 

optimum combination of the generator connected to 

the system to supply the load demand. The 

economic load dispatch problem involves two 

separate steps. These are the online load dispatch 

and the unit commitment. The unit commitment 

selects that unit which will anticipate load of the 

system over the required period at minimum cost. 

The online load dispatch distributes the load among 

the generating unit which is parallel to the system 

in such a manner as to reduce the total cost of 

supplying. It also fulfils the minute to the minute 

requirement of the system. 

Basic Mathematical Formulation 

Consider n generators in the same plant or close 

enough electrically so that the line losses may be 

neglected. Let C1, C2, …, Cn be the operating costs 

of individual units for the corresponding power 

outputs P1, P2,…., Pn respectively. If C is the total 

operating cost of the entire system and PR is the 

total power received by the plant bus and 

transferred to the load, then 
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The above equation shows that if transmission 

losses are neglected, the total demand PR at any 

instant must be met by the total generation. The 

above equation is the equality constraint. This a 

constrained minimising problem.  This problem can 

be solved by using Lagrangian multiplier 

technique. 

 

Figure 1 Power System Control Activities 

3.0 Genetic Algorithm  

Genetic Algorithm (GA) is a search-based 

optimization technique based on the principles of 

Genetics and Natural Selection. It is frequently 

used to find optimal or near-optimal solutions to 

difficult problems which otherwise would take a 

lifetime to solve. It is frequently used to solve 

optimization problems, in research, and in machine 

learning.Optimization is the process of making 

something better. In any process, we have a set of 

inputs and a set of outputs as shown in the 

following figure. 

 

Optimization refers to finding the values of inputs 

in such a way that we get the “best” output values. 

The definition of “best” varies from problem to 

problem, but in mathematical terms, it refers to 

maximizing or minimizing one or more objective 

functions, by varying the input parameters. 
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The set of all possible solutions or values 

which the inputs can take make up the search 

space. In this search space, lies a point or a set of 

points which gives the optimal solution. The aim of 

optimization is to find that point or set of points in 

the search space. Nature has always been a great 

source of inspiration to all mankind. Genetic 

Algorithms (GAs) are search based algorithms 

based on the concepts of natural selection and 

genetics. GAs are a subset of a much larger branch 

of computation known as Evolutionary 

Computation.GAs were developed by John Holland 

and his students and colleagues at the University of 

Michigan, most notably David E. Goldberg and has 

since been tried on various optimization problems 

with a high degree of success.In GAs, we have a 

pool or a population of possible solutions to the 

given problem. These solutions then undergo 

recombination and mutation (like in natural 

genetics), producing new children, and the process 

is repeated over various generations. Each 

individual (or candidate solution) is assigned a 

fitness value (based on its objective function value) 

and the fitter individuals are given a higher chance 

to mate and yield more “fitter” individuals. This is 

in line with the Darwinian Theory of “Survival of 

the Fittest”. 

In this way we keep “evolving” better individuals 

or solutions over generations, till we reach a 

stopping criterion.Genetic Algorithms are 

sufficiently randomized in nature, but they perform 

much better than random local search (in which we 

just try various random solutions, keeping track of 

the best so far), as they exploit historical 

information as well. 

 

Advantages of GAs 

GAs have various advantages which have made 

them immensely popular. These include − 

 Does not require any derivative 

information (which may not be available 

for many real-world problems). 

 Is faster and more efficient as compared to 

the traditional methods. 

 Has very good parallel capabilities. 

 Optimizes both continuous and discrete 

functions and also multi-objective 

problems. 

 Provides a list of “good” solutions and not 

just a single solution. 

 Always gets an answer to the problem, 

which gets better over the time. 

 Useful when the search space is very large 

and there are a large number of parameters 

involved. 

Limitations of GAs 

Like any technique, GAs also suffer from a few 

limitations. These include − 

 GAs are not suited for all problems, 

especially problems which are simple and 

for which derivative information is 

available. 

 Fitness value is calculated repeatedly 

which might be computationally 

expensive for some problems. 

 Being stochastic, there are no guarantees 

on the optimality or the quality of the 

solution. 

 If not implemented properly, the GA may 

not converge to the optimal solution. 

GA – Motivation 

Genetic Algorithms have the ability to deliver a 

“good-enough” solution “fast-enough”. This makes 

genetic algorithms attractive for use in solving 

optimization problems. The reasons why GAs is 

needed are as follows : 

Solving Difficult Problems 

In computer science, there is a large set of 

problems, which are NP-Hard. What this 

essentially means is that, even the most powerful 

computing systems take a very long time (even 

years!) to solve that problem. In such a scenario, 

GAs prove to be an efficient tool to provide usable 

near-optimal solutions in a short amount of time. 
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4.0 Simulation results 

With GA 

  242.5597  176.6861 

  242.5597  176.6861 

                        F =                              242.5597  176.6861 

  242.5597  176.6861 

  242.5597  176.6861 

  242.5597  176.6861 

 

 

  Bss= 

0         0         0         0    1.0000    1.0000    1.0000    0.9871    97.5096   90.4937  419.2458 

0         0         0         0    1.0000    1.0000    1.0000    0.9871 97.5096   90.4937  419.2458 

 0         0         0         0    1.0000    1.0000    1.0000    0.9871    97.5096   90.4937  419.2458 

  0         0         0         0    1.0000    1.0000    1.0000    0.9871    97.5096   90.4937  419.2458 

0         0         0         0    1.0000    1.0000    1.0000    0.9871 97.5096   90.4937  419.2458 

0         0         0         0    1.0000    1.0000    1.0000    0.9871 97.5096   90.4937  419.2458 

 

Wth PSO 

  276.4662  194.5890 

   276.4662  194.5890 

                                          F =             276.4662  194.5890 

  276.4662  194.5890 

  276.4662  194.5890 

  276.4662  194.5890 

5.0 Conclusion  

To conclude about this research work, GA 

Optimization is the optimization technique, which 

can probably solve many problems in 21st century. 

In this paper, author has thoroughly developed an 

algorithm for optimal load using GA optimization 

method. The algorithm is verified for two different 

cases that have three generating stations, six 

generating stations respectively. The results 

obtained is being compared with various other 

traditional techniques and most established 

techniques like PSO. The algorithm is being 
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implemented using MATLAB. Obtained results 

proves that GA technique can be achievedfor 

optimal load dispatch and it is proven to be the 

fastest. While implementing this algorithm it is 

observed that the algorithm is simple, reliable and 

efficient for practical applications. 
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