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Abstract: Wind energy is a form of inexhaustible energy that 

can be utilized deprived the use of fuel to produce energy and can 

save the fuel expenses of the electricity system. With rising oil 

rates and environmental contamination, it has now become clear 

that wind energy should be deemed a useful solution to the 

production of thermal energy. In order to continue with the quest 

for solutions to conventional energy technologies, it is essential to 

include wind penetration in the Economic load dispatch issue. 

This paper discloses a model to involve wind penetration in the 

Economic load dispatch issue and, in relation to the standard 

economic dispatch variables, includes the convergence to reduce 

the number of iterations. 

 

Keywords: economic load dispatch, wind penetration, 

electricity system. 

I. INTRODUCTION 

The most significant issue in the preparation and 

implementation of the electrical power generation scheme is 

the efficient configuration of all generators in the scheme to 

fulfill the necessary requirement. Economic Load Dispatch 

(ELD) is a situation in which an ideal mix of power 

generation systems is chosen in order to reduce the complete 

price of electricity while meeting load demand and many 

operating limitations. Optimization of economic dispatch is 

of the ultimate financial significance to a service provider in 

an unregulated electricity market. The effective and optimal 

economic functioning of electrical power structures has 

always been a significant part of the electrical power 

industry. The primary goal of the ELD issue is to 

significantly reduce operating costs by fulfilling the multiple 

operating limitations in an attempt to meet the load demand. 

Several conventional techniques are used to optimize ELD 

problems, but in these strategies, the actual cost curves of 

the components are thought to be monotonically growing 

linear functions in a piecewise manner, but the useful 

systems are non-linear. The Economic Load Dispatch (ELD) 

can be described as the method of assigning generation 

amount to the building systems so that the system load is 

provided fully and most economically. For an interlinked 

scheme, it is essential to reduce costs. The economic load 

dispatch shall be used to identify the level of production of 

every plant, such that the overall cost of generation and 

transmission shall be as low as the recommended load 

schedule. The goal of dispatching financial loads is to 
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mitigate the general expense of production. The technique of 

financial charge delivery for producing systems at distinct 

locations must have the complete price of electricity at the 

lowest possible point. The economic load dispatch (ELD) 

problem presumes that the proportion of power to be 

provided by a particular set of continuous units for a 

particular time period and aims to reduce the cost of 

providing this energy subject to the constraints of the 

producing units. It is therefore linked to the minimizing of 

full costs over the full shipment cycle. The primary 

objective of the financial charge transfer issue is therefore to 

mitigate the complete expense of producing actual energy 

(manufacturing) at different locations while at the same time 

fulfilling the demands and costs of the transmission 

connections. In the latest decades, it has become very 

essential for services to operate their energy stations at a 

minimum price while at the same moment fulfilling their 

customers ' requirements and attempting to create a profit. 

With a limited stock of generators and a big boost in energy 

demand, energy price and storage restriction, the assigned 

devices should optimally meet the anticipated load 

requirement with modifications in transport costs and 

uncertainties in the load demand prediction at the diverse 

interval of time. In the case of economic load dispatch, 

generations are not corrected, but they are permitted to hold 

values again within certain boundaries in order to satisfy the 

specific load demand with the lowest energy utilization. 

Wind power is intensifying at a pace of 30 percent annually 

with a global installed capacity of 238,000 megawatts at the 

beginning of 2011. The modification of the power 

consumption framework and the creation of renewable 

energy are encouraged owing to severe global energy and 

environmental issues. Wind power as a significant type of 

renewable energy apps is undergoing fast growth. It is a 

multi-variable and multi-restricted, extremely non-linear, 

issue of the economic distribution of the energy scheme, 

comprising wind turbines. The average operating capacity of 

the wind generator in India has risen from 250 kW in the 

1990s to 1 MW total per operational wind turbine currently. 

This issue region has gone on a delicate aspect, as the 

audience has become progressively worried with 

environmental concerns so that economic dispatch now 

involves the delivery of technologies to reduce pollutants 

and preserve multiple types of energy, as well as the 

achievement of lowest possible costs. In fact, there is a need 

to extend the restricted financial optimization issue to 

integrate scheme operating limitations to guarantee structure 

 safety, thereby stopping the structure from collapsing owing 

to unforeseen circumstances. 
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II. RELATED WORK 

Economic dispatch (ED) works with the lowest possible 

price of power generation in the assessment of electrical 

power systems[1]–[6]. Several studies have stared at the 

forecast of wind speed for usage in the determination of 

accessible wind power. These studies were focused on 

principles such as fuzzy logic[7]–[10], neural networks[11], 

[12] and time series. the economic dispatch model to include 

wind-powered generators is created, using ideas based on 

fuzzy set theory. as a constrained optimization problem, 

economic load dispatch can be addressed by the lambda-

iteration method [13], the gradient method [14] and the 

projection method. However, these traditional computational 

methods require that the cost features be constantly 

differentiable and convex, and therefore cannot be 

implemented to the economic load dispatch since the 

existence of transfer speed boundaries, forbidden operating 

areas and valve-point impacts make the cost functions 

concerned invariably discontinuous and/or non-convex, 

classical models, the authors of [15]attach a penalty price 

criterion for not using the accessible wind power ability. A 

fuzzy wind boundary is described where wind 

measurements below a certain minimum are deemed to be 

fully appropriate on the basis of safety issues and wind 

measurements above a certain peak are deemed to be 

inappropriate for system safety purposes. Intelligent met 

heuristic models have been introduced to economic load 

dispatch over the previous two centuries, without needing a 

constant or small price feature [16]. Specifically, genetic 

algorithm and enhanced genetic algorithm were utilized 

in[17]–[19]to fix the economic load dispatch with valve-

point impacts. In [20]–[22], PSO and mixed PSO models 

have been used for nonlinear economic load dispatch 

resolution due to banned operating areas, boost speed 

constraints and valve-point impacts.“Artificial Bee colony 

optimization model” for multi-area financial shipment was 

provided in. the altered “harmony search algorithm” for 

economic load dispatch was suggested in [23], taking into 

account environmental effects. a hybrid harmony search 

matrix for the solution of , as well as a multi-area economic 

load dispatch, was created in [16]. moreover, all of the 

above functions are associated only with heat generators and 

do not utilize renewable energies. 

III. PROPOSED WORK 

The ED issue is intended to evaluate the optimum 

charging of all the devices involved in order to lessen the 

cost function topic to scheme limitations 

The equation for minimizing is given below: 

                                                                                                      
(1) 

Subjected to 

 
In this implementation, let the unit of “xi” is megawatts 

(MW), then the units of q_i0,q_i1,q_i2 are corresponding 

“$/h, $/MWh, and$/〖MW〗^2 h”. As a result, the unit of 

“y” is“$/h”. In numerical assessment, the scheme is 

generally used per unit (p.u.) where the foundation is “100 

MVA”. This current work discloses an enhanced economic 

load dispatch system to eliminate energy costs and to adopt 

the stochastic wind penetration as a constraint. 

Wind speed “V (m / s)” is a random variable. The CDF 

for the allocation of “Weibull” is: 

 (4) 

Where “c>0” and“ k>0”  are simultaneously referred to as 

the variable of scale and the variable of form. Please note 

that there are two special cases. The instances of “k=1 and 

k=2” add to the exponential distribution and the “Rayleigh 

distribution”, respectively. In the literature, the majority of 

research embraced has taken “k=2”. The pdf of “V” 

corresponds to its CDFis : 

 
(5) 

The association among the initial wind power and the 

total electrical power depends on a number of variables, 

including the efficiency of the “generator, the wind rotor, 

the gearbox” and the inverter, based on the type of power 

generation system being researched. The streamlined 

framework is employed for the standard wind penetration 

device is to categorize the relationship between Wind power 

and wind speed. 

  
(6) 

POWER BALANCE: 

The entire generating power has to be equivalent to the 

sum of load demand and transmission line loss. 

 
wind penetration the power balance constraint becomes 

 
The association between input power and wind speed is 

highly nonlinear. One of the representative models is 

 
  



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 Issue-12S, October 2019 

249 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication 

 

Retrieval Number: L106910812S19/2019©BEIESP                  

DOI: 10.35940/ijitee.L1069.10812S19 

 

Where   is the input wind power (watts),   is the air 

density (kg/  ),   is the cross-sectional area by which the 

wind passes(  ),v is wind speed and V is the wind 

speed(m/sec)  is a random variable(RV). 

According to “Weibull distribution cumulative 

distribution function (CDF)” is: 

 
Where c > 0 and k > 0 are mentioned as the scale factor 

and shape factor, respectively. 

The “probability density function” (PDF)  of V is: 

 
The relation between wind power and wind speed: 

 
 

The power balance constraint becomes 

 
One of the primary issues is to characterize wind power in 

the economic load dispatch model. The traditional way of 

solving this issue is to utilize average wind penetration. This 

way can be easily executed, called “probabilistic 

infeasibility”: 

 

ELD MODEL WITH EQUALITY CONSTRAINT 

This paper produces and fixes two ELD designs that are 

restricted by the deterministic metric[1 ]. The first model, 

ELD EQ, has a closed-ended alternative. The second model, 

ELD INEQ, involves more limitations and has no closed-

form solution. 

 
In which W reflects all of the Wind Power to be 

delivered, and P a is a designated threshold that reflects the 

tolerance that the maximum demand for P d can not be met. 

Greater P a means more tolerance towards inadequate 

production and vice versa. In order to prevent deteriorated 

outcomes, P a is selected in such a way that P a(W=0)≤ P a 

< 1 is selected. Since the complete WP here is defined by a 

single RV, it means that all wind turbines are situated in a 

consistent geographical region, depicted by a tiny wind farm 

or a group of turbines in a big wind farm. The transmission 

loss is excluded because the transmission range is usually 

short and, in such conditions, P s is relatively small 

compared to the actual power. 

 

 

 
This means that the maximum load should be provided by 

the energy produced by heat generators. 

IV. RESULTS AND DISCUSSIONS 

In this paper for the simulation purpose, the total load 

demand is taken “9.0 MW”, wind power of respective wind 

turbine is “1.0 MW”, scale factor is taken 15, wind speed is 

taken as “15m/s”, cut-in wind speed is taken as “5 m/s”, and 

cut off wind speed is taken as “45 m /s”. The average loss 

during transmission is ignored in this simulation. And the 

aforementioned simulation is performed on the “MATLAB” 

platform. Figure 1, 2 and 3 shows the graphical 

representation of the simulation results. Table 1 depicts the 

system parameters. 

Table 1 system parameters 

 

 
Figure 1 No. of iteration vs. energy consume 
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Figure 3 No. of iteration vs. cost value 

 

 
Figure 4 Optimum Solution for different shape factor 

(K) 

V. CONCLUSION 

Wind energy is known as inexhaustible energy, that can 

be utilized in the production of electricity. During this 

production there s no consumption of fuel, ultimately save 

the costing related to fuel needed in the power system. In 

this paper, the integration of the economic load dispatch 

model with wind power penetration is presented. The 

indeterminate nature of the wind speed as represented by 

Weibull. In relation to the standard economic dispatch 

variables, variables that compensate for both overestimation 

and underestimation of accessible wind power are also 

included. The proposed system has adopted the generic wind 

power generation model which is utilized to categorize the 

association among the wind penetration and the wind speed. 

Through the simulation results it is concluded that as the 

parameter of threshold increases and factors affecting the 

speed of the wind, the optimum cost value decreases. Hence 

the results depict that enhancement has been done to solve 

the aforementioned economic load dispatch problem. 

Furthermore, it has been depicted that the suggested 

integration enhances the convergence in addition to less 

amount of iterations. 
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