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ABSTRACT 

 

The Economic Dispatch is an important optimization task in power system. Thermal power plants are the major 

electrical energy producers. Need for renewable energy occurs due to the extinction of fossil fuels. Hence, it is 

necessary to operate these renewable plants with the thermal plants. In India, especially in Tamil N adu, Wind 

is the renewable plant which is widely available. The problem with the wind plant is its unpredictability. Hence, 

better wind thermal coordination economic dispatch method is necessary to integrate wind power reliably and 

efficiently. In this paper, Particle swarm optimization (PSO) technique is utilized to coordinate the wind and 

thermal generation dispatch and to minimize the total production cost. Ten units of thermal system 

incorporating wind power plant is utilized for numerical simulation. Different simulations with and without 

wind power production are simulated. Simulation result shows the effectiveness of wind power generation in 

reducing total fuel cost when compared with the genetic algorithm. 
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1.0 Introduction 

 

These days dependency on electrical 

machines for daily activities increased the overall 

load demand. Hence, the conventional plants alone 

cannot meet the demand, resulting in the necessity 

for the utilization of renewable energy sources such 

as solar, wind etc for electrical energy generation. 

Conventional method of electrical power 

generation from fossil fuel fired power plants 

causes emission of particulates such as ash and 

harmful gases like SO2, CO2, CO, NOx which 

causes environmental degradation. The main aim of 

modern electric power utilities is to provide high-

quality reliable power supply to the consumers at 

the lowest possible cost while operating to meet the 

limits and constraints imposed on the generating 

units and environmental considerations. Renewable 

energy has many advantages that pollution fee, 

available free of cost, continuously available i.e., 

inexhaustible. In order to meet the load demand, it 

is necessary to operate both conventional and 

renewable energy in an integrated manner. In 

future, when the fossil fuels are depleted, the 

renewable le energy can be a good alternative. 

Among the various renewable energy sources, wind 

energy could be in short term, one of the most 

promising renewable energy sources. It could 

provide a much greater proportion of energy 

production in places with good wind velocity. 

Wind energy is also commonly considered as 

problematic for power system operation due to its 

limited predictability and variability. The output 

fluctuation of wind energy can be compensated by 

employing exchange schedules with neighboring 

systems. 

Economic Dispatch is an important 

optimization task in power system. It is the process 

of allocating generation among the committed units 

such that the constraints imposed are satisfied and 

the energy requirements are minimized. More just, 

the soft computing method has received 

supplementary concentration and was used in a 

quantity of successful and sensible applications. 

Here, an attempt has been made to find out the 

minimum cost by using Particle Swarm 

Optimization (PSO) Algorithm using the data of 

ten thermal generating units and two wind units. 

Since wind power does not consume fossil fuel, the 

government has regulated in its renewable energy 

law that the power grid should buy all electricity 

produced by renewable energy plant. Thereafter,  
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adoption and variation of high penetration wind 

power will have notable impact to economic 

dispatch of power system. Recently, metaheuristic 

methods are widely in use for the optimization 

applications and found to be more efficient than the 

conventional methods. This project focuses on the 

problems associated with the economic dispatch of 

the system with thermal and wind units integrated. 

The optimized dispatch is to be obtained using the 

particle swarm optimization technique and the 

result is analyzed by comparing with that of 

conventional method and using Particle swarm 

optimization. 

 

2.0 Problem Formulation  

 

The main objective of this paper is to 

reduce the operating cost by properly allocating the 

Power generated by the thermal units as well as the 

wind units.  

The objective function is, 

C = Σ Ci(Pgi) ; for i=1,2,....,n  

Where, Ci(Pgi) is the cost of ith 

generating unit  

C is the total operating cost  

Subject to the constraints  

Σ Pi – Pd – Pl = 0; for i=1,2,....,n  

Pg 
imin

 ≤ Pi ≤ Pgi 
max

  

Pi is the Power generation of ith unit  

Pd is the total load demand  

The operating cost of ith thermal unit is 

given by,  

Ci (Pgi) = ai + biPgi + ciPgi 
2
  

The wind power is alloted based on the 

constraints  

Wind generation fluctuation constraints: 

 

 

 
 

3.0 Particle Swarm Optimization  

 

Particle swarm optimization is one of the 

metaheuristic optimization methods. It has the 

advantages of Simple concept, Easy 

implementation, Computationally efficient etc,. 

When any optimization process is applied to the 

ED problem some constraints are considered. In 

this work two different constraints are considered. 

Among them the equality constraint is summation 

of all the generating power must be equal to the 

load demand and the inequality constraint is the 

powers generated must be within the limit of 

maximum and minimum active power of each unit. 

The sequential steps of the proposed PSO method 

are given below.  

 Initialize the Fitness Function ie. Total cost 

function from the individual cost function of 

the various generating stations.  

 Initialize the PSO parameters Population 

size, C1, C2, Wmax, Wmin, error gradient 

etc.  

 Input the Fuel cost Functions, MW limits of 

the generating stations along with the total 

power demand.  

 At the first step of the execution of the 

program a large no(equal to the population 

size) of vectors of active power satisfying 

the MW limits are randomly allocated.  

 For each vector of active power the value of 

the fitness function is calculated. All values 

obtained in iteration are compared to obtain 

Pbest.  

 
 At each iteration all values of the whole 

population till then are compared to obtain 

the Gbest.  

 
 At each step error gradient is checked and 

the value of Gbest is plotted till it comes 

within the pre-specified range.  

 This final value of Gbest is the minimum 

cost and the active power vector represents 

the economic load dispatch solution.  
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4.0 Result and Discussions  

 

The system contains ten conventional 

thermal generation units and the demand of the 

system is divided into 24 hours interval for the 

whole day. The data of the ten thermal units are 

listed in Table 1. The load demand and wind power 

generation for each hour are listed in Table 2. 

Economic dispatch is calculated using particle 

swarm optimization algorithm with and without 

wind generation  

The table 5 describes that the operational 

cost reduces with the coordination of the wind 

power plant with the thermal power plant. In the 

above table, the cost of generation of the case with 

wind power is found to be comparatively lower 

than that of the case without wind power. 

 

 

 

Table 1: Test Data for Ten Unit System 

 

 
 

Table 2: Load Demand and Wind Power for 24 Hours 
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Table 3: Thermal Dispatch Without Wind 

 

 
 

Table 4: Wind-Thermal Dispatch 
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Fig 1: Total Operating Cost for Different 

Iterations 

 

 
 

Table 5: Cost Comparison with and Without 

Wind Power 

 

 
 

 

Table 6: Cost Comparison of Existing System 

with Proposed System 

 

 
 

5.0 Conclusions  

 

In this study, the formulation and 

implementation of solution methods to obtain the 

solution of Economic Dispatch problem using 

Particle swarm optimization is carried out 

successfully for coordinated thermal and wind 

power generation.  

The cost of the best solution without wind 

power generation is 1009985 ($/day) while the cost 

for best solution with wind power generation 

976085.46 ($/day). The profit by using wind 

energy is 33899.86 ($/day).  

The simulations for with/without wind 

power production shows that the total system 

operating costs and consumption of fossil fuel can 

be reduced notably by utilizing wind power 

generation.  
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