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Abstract- Conserving energy and efficient power systems are very
important for us to reduce pollution levels and also reduces
wasted fuel resources which are already depleting on the planet.
In power operation system, the potential of energy conservation
and also much less emission of greenhouse gas because of the
wise usage of cleaner non-renewable fuels burned in combined
heat and power (CHP) models like the natural gas which provide
them benefit from the usual electric power systems. Mixed
generator systems have been widely employed by the industry.
The industry which requires both power and heat can supply the
demands with cogeneration of heat-power systems. Cogeneration (CHP) systems could be constructed in cities and used
in the form of distributed electricity sources. To get the optimal
usage of CHP devices, economic load dispatch (ED) should be
requested
more for the process of energy conservation.
Economic load dispatch plays a vital role and a large number of
different approaches and methods have been used in solving such
kind of problems. The methods like lambda-iteration and
Gradient are used for finding out the optimized solution of nonlinear problem. The purpose of this thesis is to utilize the
algorithmic optimization approaches like particle swarm
optimization (PSO), genetic algorithm (GA) and PSO-GA. In this
work, the method of PSO-GA Optimization is used to find out the
minimized cost at four of the generating units of heat and power.
The base of the work is already published where in the loss
coefficients are also presented with max-min cost function and
power limit. This work is implemented in the MATLAB
simulation environment. The work starts by initializing the
load/power and then generators load power flow. The generators
are allocated to initialize the cost and this cost is optimized by
PSO with GA. At the end the experimental results of GA ,PSO
and PSO-GA algorithm is equated with each other and it seems
better convergence is achieved by PSO-GA Algorithm.
Keywords- Particle Swarm Optimization, Economic Load
Dispatch, Combined heat and power units, particle swarm
optimization with genetic algorithm.

I.

INTRODUCTION

The units of combined heat and power (CHP), also called as
the generation in distributed form or cogeneration
progressively played a significant role in the utility-based
industry.
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The units of CHP are used in providing heat as well as the
power to the customers [1]. CHP is mainly used to provide
electrical power and heat to customer. CHP is thermally
more efficient with the usage of fuel than the generation of
electricity.
In individual process of electricity production, energy has
been forbidden as waste or unwanted heat but in CHP this
dissipated heat had been used for useful purposes. CHP
helps in reduction of gaseous pollutant emission like SO2,
CO etc. about 13 to 18 %. To integrate the CHP system or to
increase its economy economic dispatch is applied to CHP.
Economic dispatched (ED) is the most vital problem of
optimization in case of electrical power system process.
Minimization of the total cost of generation is the main
objective of the economic dispatch.
Various problems in Economic Dispatch:
 CEED:
Companied
economic-environmental
dispatch
 EDVP: Economic dispatch with valve point
 QCFED: Cubic cost function economic dispatch
 MAED: Multi-area economic load dispatch
These are some of the inconvenience which occurs in ED
system. Few of algorithms that are used to resolve these
inconveniences are as follows:
 PSO: Particle Swarm Optimization
 RCGA: Real-coded Genetic Algorithms
 CMAES: Covariance Matrix Adapted Evolution
Strategy

DE: Differential Evolution
1.1 CHPED: Combined heat and power economic
dispatched system.
CHPED represents a non-convex and nonlinear problem
which can be very difficult task to solve. The term economic
dispatch (ED) [2] is one of the most essential optimization
complications in process of electric power system. ED
allocates the demand of load among the list of dedicated
power generators most economically while fulfilling the
functional and the physical constraints in one area. The
primary objective of ED [3-16] is always to minimize the
cost of entire generation such that the necessity and
restrictions are satisfied, that is, we need to optimally create
the concept of power generation.

Fig. 1 Combine Heat and Power System
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Fig. 1 shows the Economic dispatch problem used in solving
the problem based on the reparability of the objective
function of the problem. In this technique, a two-level
approach was adopted for the solution which is lower and
upper level. In this system The lower level was used to solve
the ELD problems of different units for given heat and
power Lambda’s, and the upper level helps in updating the
lambda’s using the coefficients of sensitivity.
Diverse challenges occurred in ED [4-5] [17] including
multi-area economic load dispatch (MAED), method of
economic dispatch with valve point (EDVP), cubic cost
function economic dispatch (QCFED), and companied
economics of environmental dispatch (CEED). A few
researchers’ offers to do research by resolving the problem
of ED using numerous algorithm is like the Particle Swarm
Optimization (PSO), Covariance Matrix Adapted Evolution
Strategy (CMAES), Real-coded Genetic Algorithm
(RCGA), and Differential Evolution (DE).This technique
was repeated before power and heat demands are met. ELD
complications split into two parts that are: the power and the
heat dispatch. To resolve this issue two-layered algorithm
was used. Lagrangian relaxation strategy was used by the
outer layer to solve the energy dispatch iteratively. In each
of the iteration, the inner most layer solved heat generation
with the capacities of unit heat approved with external
(outer) layer. The constraints of binding of heat dispatch
will be fed back again to the outer level to go the CHPED
toward a global optimum solution. There is certainly sharp
growth in the demand of energy results in amplified
pollution. Because of this, problems of energy saving and
green power obtained much interest in modern world [7].
The transformation of main fossil fuels, such as for example
gas and coal, to electricity is a comparatively inefficient
process. However, modern combined cycle plants can only
just accomplish efficiencies among 50-60% [1]. The
mainstream of the energy that gets wasted in this process of
conversion is introduced to the surroundings as unwanted
waste heat.
1.2 Operating Principle
The principle operation of CHP, is also recognized as
cogeneration system, which is built to improve and help in
making beneficial usage of heat, which further improve the
overall productivity of the conversion/transformation
process [8]. The most effective schemes of CHP can
perform fuel alteration efficiencies of the order of
approximately 90%. The potential of energy conservation
and also much less emission of greenhouse gas because of
the wise usage of cleaner non-renewable fuels used in CHP
models one of the example is natural gas, provide them with
joy of the conventional electricity systems. CHP systems
have been broadly employed by the industry. The industries,
which demands the both of power and heat can supply their
own demands with the help of CHP systems. Combined
systems could be constructed in cities and used in the form
of distributed electricity sources. To get the optimal usage of
CHP devices, ED should be functional for even more
amount of energy conservation. The goal of ED involves the
system of output-based scheduling of the web-based units of
generation which used to reduce the fuel cost of generating
system, while satisfying all unit and system equality and
inequality constraints simultaneously. A few complications
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occur in CHP systems as the dispatch must find the set parts
of heat and power with the minimum amount of fuel price in
a way that the two demands had been matched, certainly, the
CHP units ought to operate within restricted heat plane and
power. Previously, a multitude of EA’s i.e. evolutionary
algorithms have already been utilized to resolve the
problems of economic dispatch [8, 15].The strategies of
nonlinear optimization, such as for example quadratic and
dual programming, and the approaches of gradient descent,
such as for example Lagrangian relaxation, have already
been applied in solving the problem of CHPED.
Nevertheless, these procedures are not able to handle cost
function of non-convex fuel from the generating models.
The creation of stochastic searching algorithms offers
provided alternate approaches intended for solving the
issues of CHPED [9]. Improved evolutionary programming
(EP) and the algorithm of ant colony search [4], the
harmonic search algorithm, and multi-objective PSO, and
the genetic algorithm have already been successfully put on
solving the CHPED trouble. DE, a comparatively participant
in the category of evolutionary algorithms, was initially
proposed during1994 to the year 1996 by Price and Storn at
Berkeley as a new method of arithmetic optimization. It
really is a population-based technique and usually regarded
as a parallel direct search stochastic optimizer i.e. very easy
yet dominant. The benefit of DE is usually its ability for
resolving optimization issues that need the procedure of
minimization with multi-modal objective and nonlinear
features. DE has been applied to numerous fields
successfully in context to process of power system
optimization.
This paper involves the latest heuristic procedure associated
with an GA, a couple of assignments are simply performed
by specific analysts. The algorithm of PSO proposed is
combined with the genetic algorithm to get best
convergence. A very good and reliable methodology . They
are precisely the characteristics of PSO-GA which make it
appealing to resolve the difficulties of CHPED.
II.

RELATED WORK

Shiwani Jain, et.al [1] In CHP scheduling-based generation,
power and heat being the non-separable units, constraint
handling becomes a difficult task. Along with this, the
complexity of the problem increases when multiple CHP
systems are taken into consideration. In the underlying
work, MPSO i.e. Modified Particle Swarm Optimization has
been used to solve CHPED problem. Although PSO is a
well-recognized optimization technique, still for multi
modal problems, it can strike to a local optimal solution. In
the modified PSO, conventional PSO is replaced by
Gaussian PSO and Time Variant Acceleration Coefficient
(TVAC-PSO). To handle constraints of the problem,
exterior penalty factor is used. The modified PSO is tested
on well recognized test problem and found satisfactory. F.J.
Rooijers, et.al [2] revealed a competent algorithm for the
perfect solution of ED of co-generating devices.
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The main element was based on the production of the large
amount of reparability of the constraints as well as the cost
function. Test outcomes show that for moderate size devices
(40 units) the technique was usually a lot more than twenty
times quicker when compared to a standard procedure
predicated on the programming based on a quadratic
development. Explicit execution details were provided
within an appendix Tao Guo, et.al [3] presented a fresh
algorithm intended for CHPED. The ED problem of CHP
was actually decomposed into two major sub-issues: power
and the heat dispatch. The connection could be construed by
the heat-power unit possible region restriction multipliers
inside the Lagrangian function, and the explanation follow
the progress of a two-layered mechanism algorithm. The
outer layer mainly uses the Lagrangian relaxation strategy to
solve the energy dispatch iteratively. In every iteration, the
inward layer resolves heat dispatch with the capacities of
unit heat capabilities conceded by outer layer.Y. H. Song,
et.al [4] revealed a fresh hereditary approach intended for
solving the economic dispatch problem of CHP. The
difficulty of CHP dispatching was generally based on the
constraints enforced by the capacity of heat-power and
multi-demand capacity. The paper offers improved
formulation of penalty function for genetic algorithms (Gas)
to efficiently handle restrictions. The technique continues to
be tested and further compared to show the effective
performance of the system. Y. H. Song, et.al [5] revealed a
new ACSA i.e.ant colony search algorithm strategy because
of this economic dispatch issue. The primary features of the
ACSA include distributed computation, positive feedback,
and the constructive greedy heuristic usage. The positive
feedback makes up about the quick discovery of great
solutions, the computation in a distributive form eliminates
premature concurrence, and the approach based on greedy
heuristic helps to find suitable solutions in the initial phases
of the searching process. Kit PoWong, et.al [6] this kind of
paper evolves a significant algorithm based on Evolutionary
Programming (EP) for CHP dispatch issue for cogeneration
systems.
Firstly,
the
problem
was
formulated
mathematically. The algorithm based on EP was usually
described. Inside the algorithm, options for satisfying power
and heat operation range of the models in the cogeneration
systems as well as the demand restrictions were presented. I.
G. Damousis, et.al [7] presented a GA possible solution to
the network-constrained ED. A genetic algorithm (realcoded) has been employed to reduce the cost of dispatch
while satisfying the restrictions of branch power-flow and
the generating unit. GA of binary-coded form was also
established to supply a way of comparison. GA alternatives
usually do not enforce any convexity limits around the
dispatch trouble. The suggested technique was employed on
Crete Island based electrical power grid with acceptable
outcomes. Various assessments with convex and non convex
unit cost functions showed that the recommended GA finds
the optimal solution, although it is usually better as
compared to the binary-coded GA. Ching-Tzong Su, et.al
[8] presented a better and improved version of GA with
multiplier updating i.e. (IGA_MU) to resolve the issues
related to CHPED. The concept of IGA i.e.
improved genetic algorithm equipped with IEDO improved
evolutionary direction operator and the migration-based
operation may positively explore and search the solutions.
The multiplier updating was mainly launched in order to
avoid distortion of enlarge Lagrange function and leading to
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difficulty of solution-based searching mechanism. The
suggested approach combines the MU and the IGA so that it
gets the qualities of mechanically modifying the arbitrarily
given penalty to an effective value and requiring just a
compact population intended for the problem of
CHPED.MA Gonzalez Chapeta, et. ing [9] revealed an
algorithm to resolve the trouble associated with economic
dispatch for CHP systems. The algorithm mainly requires
the foundation of SQP (sequential quadratic programming)
algorithms utilized to resolve the difficulties related to nonlinear optimization and the technique based on Lagrangian
relaxation method was applied previously over the optimal
CHP scheduling, but rather than considering the linear
inequality constraints that on temporary-basis erases them
from the problem, thereby making the problem less
difficult.PS Nagendra Rao, etg.al [10] presented a novel
algorithm for having the perfect solution of the problem
based on CHPED, met in systems having the models of cogeneration cycle with quadratic cost functions. A specific
algorithm was usually established intended for calculating
the gradual system-wide costs related to the perfect optimal
dispatch. The uniqueness of the proposed procedure of
economic dispatch comes up with the fact that it eliminates
the usage of iterative search techniques because of this
important step. The technique was demonstrated by means
of the test cases extracted from the section of literature.
A.Vasebiet.al [11] presented an algorithm based on harmony
search (HS) to resolve the CHPED issue. The technique was
usually illustrated utilizing a test circumstance extracted
from the literature in addition to a new once proposed
simply by the authors. Statistical results uncover that the
suggested algorithm provided better alternatives in
comparison with standard methods and is an effective search
algorithm intended for cogeneration difficulty.
A. Immanuel Selva Kumar, et.al [12] proposed a fresh
version of the classical technique of PSO, specifically,
named as new PSO (NPSO), to resolve non-convex
complications of the economic. This study proposed a splitup inside the cognitive behaviour i.e. the particle was
created to recall its worst location also. This alteration really
helps to explore the searching space in a very effective
manner. To be able to achieve the region of encouraging
solution, a straight forward simple random search i.e. LRS
process is included with NPSO.H. R.. Abdolmohammadi ,
et.al [13] suggested a genetic algorithm (GA) is suggested to
resolve issues related to the economic dispatch (ED) for
cogeneration systems. The algorithm proposed represents a
new form of bio-inspired GA. This kind of algorithm
appears to be efficient to find global Optima in the ED
associated problem. Additionally, it offers the right platform
for long term extension to other optimised algorithms. Nidul
Sinha, et.al [15] investigated the overall performance of GA
for resolving CHPD problems in electrical power system.
Different algorithms in diverse mixtures of mutation
function and cross-over functions of GA was usually
discovered and tested over the test case of CHPD problem.
The simulation outcomes show that the floating point GAs
i.e. FPGA carry out much better than the binary GA in
resolving the complications of non-convex CHPD.
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III.

THE PROPOSED METHOD

c

3.1 Proposed Methodology
In proposed function PSO and GA can be used for the better
optimized outcomes. GA is usually an algorithm based on
meta-heuristic depending over the gene and their procedure.
Inside the genetic protocol all of the procedure is founded
over the process of selection, mutation, and cross-over
procedure for the perfect results. The optimization is
founded over the value of genes fitness. This kind of
algorithm supports the process local optimization i.e. not
enough to obtain the effective outcomes. To conquer this
problem the hybrid strategy is proposed in the present
working methodology. The PSO algorithm is usually a good
meta-heuristic method that depends over the swarm
behaviour. This kind of algorithm can be used to resolve the
complex issue to find the optimum results. PSO works with
the features based on Global optimization and provides the
clarification of the issue that is generally best.
Table 1,2,3 shows input data for power and heat generation
of four units system for power demand of (P D) 200 Mega
Watt and HD=115MWth.
Table 1. Input Data for Conventional Thermal Unit for
the proposed work (i)
Pmin Pmax
Uni
(MW (MW
ai
bi
ci
di
ei
t
)
)
1
60
180
0.0032
7.7
24
15
0.06
4
4
0
0
3
Table 2. Input Data for Cogeneration units for the
Proposed work (j)
Feasible
Un
operating
ai
bi Ci dj ej
fj
it
coordinates
2
[20,0],[10,40],[ 0.01 3 26 0.
2.
0.
45,55],[60,0]
035 4. 50 02 20 05
5
5
3
1
3
[35,0],[35,20],[ 0.01 2 15 0.
2.
0.
90,45],[105,0]
2
0 65 02 34 04
Table 3. Input Data for Heat- Only unit the Proposed
work (k)
Hmin Hmax
Un Pmin Pmax
(MWt (MWt ak
bk
Ck
it (MW) (MW)
h)
h)
4
0
0
0
60
0.0
2.01 95
38
09
0

(Pi) ……………………………………….. (1)

n sum of power units
Fc (Pi) cost of fuel
Pi ith unit power.
When combine the thermal and power economic load
dispatch then problem more complex
min
(Pi) +
……………………………..(2)
CJ (
(

 coefficient of cost for cogeneration unit
cost for heat only.

ai, bi, ci, di, ei is the Fuel cost coefficients of power only
unit.
aj, bj, cj, dj, ej, fj is the Fuel cost coefficients of
cogeneration unit.
ak, bk, ck is the Fuel cost coefficient of Heat only unit.
In the present working methodology both PSO and GA
operate in parallel for optimised and better solution because
both possess dissimilar optimization features. In the beneath
section provided we clarify the PSO and GA with algorithm
and their flow chart.
The flowchart usually explains working (step by step)
methodology and the algorithm presents the technical
execution of the algorithms.
Genetic Algorithm
Genetic Algorithm works in the five stages that are
following.
(a) Initial Population: It represents a couple of
individuals which mainly the solution of the provided
problem and is called as population.
(b) Fitness Function: In this stage fitness of every
chromosome or perhaps solution is usually assessed in the
set of population.
(c) Selection: Two parent chromosomes are selected in
this phase on the basis of their fitness.
(d) Crossover: In this phase new population is created by
this process called children. If this process is not occurred
then offspring’s are copy of parents.

The framework in the proposed work comprises of heat
generators, heat only units, and cogeneration units. For the
generation of heat (k), heat only units are considered and
comparably power only units create power. . The issue has
the target of limiting the fuel cost and discovering the
optimal generations and it can be scientifically expressed as
[4]
=
Fig. 2 Cross Over process in GA
The objective of the ELD predicament is to find an best
possible power generation programme with least fuel while
satisfying the diverse operating constraint.
The objective function is
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(e) Mutation: This phase involves the probability of
mutation transform novel offspring at each and every
location of chromosome.

(k+1) =

(k) +

(k)) +

(G-

(k))………...(1)

(k+1) = (k) + (k+1)…….. (2)
G is genetic parameter optimization which perform global
optimization
K is represent PSO base iteration and converge power P and
heat x.
PSO-GA Flow Chart

Fig. 3 proposed Flow Chart of Genetic Algorithm
Particle Swarm Optimization
The algorithm monitors three of the global variables:
1. Target condition or value
2. G-Best i.e. Best Global Value representing
which particle data happens to be nearest to the
target.
3. Stop indication of value when the algorithm
stops if the target is not found.
Each particle comprises:
1. Data symbolizing a possible explanation.
2. A velocity worth indicating just how much data
could be changed.
3. An improved personal value (p-Best)
representing the nearby the information of the
particle has ever before reached the prospective
target.

Fig. 5 Proposed Flow Chart for PSO with GA
IV.

RESULT ANALYSIS

4.1 Comparison Result
In the section proposed result and comparison with different
algorithm result is presented. This result is calculated on the
heat generators and power generators on GA, PSO, and
Genetic with PSO. In this scenario demand of power 200
MW and heat demand 115 MWth. The test data is adopted
from [4] and the values are given in appendix.

Fig. 4 Flow Chart of PSO
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Table 4. Heat Generator Values with Different
Algorithms
Heat
Heat
Heat
Approaches
Generator
Generator
Generator
2 (MWth)
3 (MWth)
4 (MWth)
Genetic
Algorithm

39.31

20.46

59.75

PSO

41.72

22.16

56.89

Genetic with
PSO

40.21

20.12

55.33

70
60
50
40
30
20
10
0

59.75

56.89
41.72

39.31

20.46

55.33
40.21

22.16

Fig. 7 Power Generators on Different Algorithm
Heat Generator
2(MWth)

20.12

The above shown fig.7 depicts the power generator values
on the different algorithm approaches. The x-axis signifies
the algorithms and y-axis plots the values of the generator.
The Genetic with PSO gives the effective power generator
values.

Heat Generator
3(Mwth)
Heat Generator
4(MWth)

Generator comparison
39.22

Algorithms

Powergenerator3(MW)
Powergenerator2(MW)

Fig. 6 Heat Generators on Different Algorithms

42.69

Powergenerator1(MW)
Heatgenerator3(MWth)
Heatgenerator2(MWth)
0

Table 5. Power Generator Values with Different Algorithms
Approaches

Power
Generator 1
(MW)

Power
Generator 2
(MW)

Power
Generator 3
(MW)

Genetic
Algorithm

152.55

10.97

41.23

PSO

150.72

10.29

42.69

Genetic with
PSO

151.37

10.87

.39.22

55.33
56.89
20.12 59.75
22.16
20.46
40.21
39.31 41.72

Heatgenerator4(MWth)

In fig. 6 depicts the heat generator values on the different
algorithm approaches. The x-axis signifies the algorithms
and y-axis plots the values of the generator. The Genetic
with PSO gives the effective heat generator values.
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41.23
10.87
10.9710.29

Genetic with PSO

50
PSO

100

151.37
150.72
152.55

150

200

Genetic Algorithm

Fig. 8 Comparison of Generated Heat and Power with
Different Algorithm
The fig. 8 shows the comparison of the heat and power
generators on the different algorithms. Here x-axis shows
the values and y-axis shows the heat generators and power
generators.
The power generator 1 with GA-PSO and GA-PSO
produces power 152.55, 150.72 and 151.37 respectively in
MW. The co-generator generator 2 produces the power
values 10.97, 10.29 and 10.87 respectively algorithms in
MW. The unit 3 co-generator produces power value 41.23,
42.69 and 39.22.
The 2 unit co-generator produces the heat energy with the
GA, PSO and GA-PSO algorithms respectively is 39.31,
41.72 and 40.21in MWth. The co-generator unit 3 depicts
the values of heat energy generated is 20.46, 22.16 and
20.12 in MWth. The heat only unit generated the heat
energy 59.75, 56.89 and 55.33 in MWth.
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Table 6. Cost of Different Generators with Price Values
Heat
Power
Total
Approaches
Cost(Rs)
Cost(Rs)
Cost(Rs)
PSO
Genetic
Algorithm
Genetic with
PSO

625.03

472.74

1097.77

725.09

1002.59

1727.68

515.2

320.13

835.33

The above table depict the values of three algorithms that
are Particle Swarm Optimization, G.A and Genetic
Algorithm with Particle swarm optimization. The Blue bar
represents the cost of Genetic algorithm, Red bar represents
the Particle Swarm Optimization (PSO) and Green
represents the proposed approach Genetic with PSO.
The graph clearly describe the total cost is maximum on
Genetic Algorithm and minimum on Genetic with PSO it is
due to parallel working of both algorithm.

Heat Cost(Rs)
800

725.09

700

625.03

600

515.2

500
400
300
200
100

Total cost(Rs)
2000
1800
1600
1400
1200
1000
800
600
400
200
0

1727.68
1097.77
835.33
Total cost(Rs)

Fig. 11 Total Cost on Different Algorithms
Fig. 11 represents the total cost of all generators in the
proposed work with three types of algorithms and compares
the total cost of all 4 units with different algorithms. The bar
graph representation by genetic algorithm (GA),
PSO(Particle swarm optimization) and Genetic with PSO.
The proposed genetic algorithm total cost of all the
generators (heat cost and power cost) is very high as
compare to PSO and combinational algorithm PSO-GA.
The first bar in the graph gives the total cost of generated
heat and power in different unit which fairly depict the total
cost as 1727.68 Rs for a single megawatt value. The second
bar in the graph shows the value of total cost by using
particle swarm optimization algorithm which shows the total
cost value is 1097.77 Rs for each megawatt. The heuristic
method PSO with GA gives the least value of total cost
835.33 Rs/mw.

0
Genetic
Algorithm

PSO

Genetic with
PSO

Comparsion Cost (Rs)

Fig. 9 Cost of Heat Generators with Different
Algorithms
Fig. 9 portrays the heat cost of different type of algorithms.
Here, the x-axis graph signifies the algorithmic method and
y-axis illustrates the cost value.

2000

Power cost(Rs)

500

1200
1000
800
600
400
200
0

1727.68

1500

725.09
1000

625.03

1097.77
835.33

1002.59
515.2

472.74
320.13

0

1002.59

Heat_Cost(rs)

472.74

Genetic Algorithm

Power_cost(rs)
PSO

Total cost(rs)

Genetic with PSO

320.13
Power_cost(Rs)

Fig. 10 Power Cost with Different Algorithms
In fig. 10, the methods used in the analysis of work are
represented in x-axis and also the comparison of cost of
these
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Fig. 12 Comparison of Cost in Distinct Algorithms
The above Fig. 12 illustrates the values obtained from three
types of algorithms which are PSO, GA, and GA with PSO.
The cost of GA, PSO, GA-PSO is represented by blue,
orange, grey bar in the graph respectively. The graph depicts
clearly that the full value of total cost is maximum with GA
and minimum value is obtained when GA with PSO is used.
It is because of parallel functioning of the two algorithms.
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V.

CONCLUSION

In this scholarly study, three strategies (PSO, GA and PSOGA
method of optimization) are usually employed to
measure the supremacy between them. PSO-GA shows top
quality response along with the features based on
convergence. The drawn parameters intended for the four
unit system shows the property of convergence
characteristic. The consistency of PSO-GA is superior. The
quicker convergence in PSO strategy is generally due to
inertial weight factor employment which usually is defined
to be set between 0.9-0.4. (Actually, this decreases linearly
in a single run). So far as the fuel price is usually involved,
it really is small for 4 unit system with PSO-GA method.
PSO-GA technique was used to resolve the ELD issue for
just two instances one is four unit programs.

high quality solution for the higher order ELD
complications. The characteristic of convergence from the
proposed algorithm for four unit strategy is plotted. The
convergence is commonly improving as the machine
complexity increases. Thus choice for high order systems
can be acquired in significantly less periods compared to the
conventional or regular method.

Fig. 13 Convergence with GA

Fig. 15 Convergence with PSO with GA
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