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Abstract: Continuity in the development of the human race ultimately needs sources of renewable or virtually 

inexhaustible energy such as wind renewable energy resource. The history of wind energy describes a general 

evolution from the utilization of simple, light equipment’s driven by aerodynamic drag forces; to heavy, material-

intensive drag equipment’s; to a rise in the utilization of light, material-efficient aerodynamic lift equipment’s in 

the modern period. Wind energy is essentially looked at in the area of public policy, economics and managerial 

perspectives. Due to the increasing penetration of wind energy in the transmission system modern wind turbines 

are required to take over the control tasks, which were traditionally aligned to conventional power plants, and to 

contribute to power system stability. The most promising wind turbine concepts for the future market are 

investigated in the presented work, namely the doubly-fed induction generator wind turbine (DFIG) and the direct 

driven wind turbine using a permanent magnet excited synchronous generator (PMSG) connected via a full-scale 

converter. 
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1.    INTRODUCTION 

As a result of industrial revolution worldwide energy consumption has steadily risen as well as economic growth. Non-

renewable resources such as coal, natural gas, oil, and nuclear energy are the major sources of power for most parts of the 

globe. Burning fossil fuels, nevertheless, is hazardous to the environment, and fossil fuels are known to be limited and 

subject to price volatility. Also, issues of safe storage and discarding of radioactive waste, the possibilities of radioactive 

pollution from mishaps or vandalism, and the possibility of nuclear proliferation are serious obstacles to the success of 

nuclear power. Therefore, renewable resources such as wind possess great potential since they are indigenous, 

nonpolluting, and inexhaustible. 

Nowadays, we are faced with environmental disasters that threaten our well-being and existence. Rising pollution levels 

and dramatic changes in climate demand a reduction in environmentally damaging emissions. One of the major sources of 

air pollution is fossil fuel combustion in power plants for producing electricity. Preferred solutions to prevent emissions 

are using renewable and cleaner energy sources. In fact, for every 1 kWh of electricity generated by wind, the emission of 

CO2 is reduced by 1kg, and operation of a wind turbine weighing 50 tons prevents burning of 500 tons of coal annually 

[21]. 

Electric-power production from renewable energy sources, such as wind, is growingly drawing attraction due to 

environmental issues, long-term economic advantages and scarcity of conventional energy sources in the near future. The 

main cost-efficient and practicable disadvantage of wind power is its intermittent characteristics. Wind power requires not 

only that wind is flowing, all the same it also rely on cut-in and cut-out wind speed that is the wind speeds at which 

production starts and is brought to a stop in order to keep away from harm. 
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Wind energy technology application has come of age, with numerous nations preparing and establishing extensive wind 

energy farms, with enormous amount of wind turbines. The strength of wind power technology is that it is clean and 

inexpensive. As a result of increasing fossil fuel price and state-of-the-art technology, more and more residential and 

commercial consumers of electricity have been installing wind turbines, the motivation being to cut energy bills and 

carbon dioxide emissions, and are even vending extra electricity back to the grid network. 

2.   LITERATURE SURVEY 

M. Boutoubat(2013), has examined that depending on the rate power of the RSC, the power quality can be improved by 

compensating the reactive power and the grid harmonics current due to nonlinear loads. Hence, the RSC is controlled in 

order to manage the WECS function’s priorities, between production of the maximum active power captured from the 

wind, and power quality improvement. 

Huabin Wen(2014), has developed a  robust adaptive control scheme for MSI. As confirmed by theoretical analysis the 

proposed method is able to maintain satisfactory performance under varying operation conditions without the need for 

manually redesigning or reprogramming the control gains and meanwhile complicated and painful trail-and error process 

for control gains determinations are  no longer needed. 

Gabriela Nicoleta Sava(2014), analyzes the capability of a wind power plant, based on doubly-fed induction generators 

(DFIGs) with an improved control system, to fulfill low voltage ride-through (LVRT) capability of the wind turbines 

providing the reactive power support and concluded that proposed method increases the capability of reactive power 

compensation for DFIG. 

Dao Zhou(2015), has first compared the consumed lifetime of the GSC and the RSC in a DFIG system based on a typical 

annual wind profile and also examined that if there is no reactive power exchange between the DFIG and the grid, the 

GSC has more than 100-times lifetime compared with the RSC due to their various control objectives and the various 

fundamental frequencies of the output current. 

Dao Zhou(2015), compares the current ripples and supportive reactive power ranges between the conventional L and 

optimized LCL filter, if the reactive power is injected from the grid-side converter. Then, the loss distribution is evaluated 

both for the generator and the wind power converter in terms of the reactive power done by the rotor-side converter or the 

grid-side converter with various grid filters and concluded that overexcited reactive power injected from the grid-side 

converter has lower energy loss per year compared to the overexcited reactive power covered by the rotor-side converter. 

Hung-Cheng Chen (2014), presents dynamic modeling and simulation of a doubly fed induction generator based on grid-

side and rotor-side converter control and also examined that The direct control of the active and reactive power of the 

DFIG by the stator current provides global asymptotic regulation in presence of the stator current reference variation 

D.V.N. Ananth(2013), examines the performance of DFIG under three cases viz., i) generator speed, ii) reactive power 

demand from grid and iii) wind speed. Based on the above disturbances, the system performance is analyzed by 

considering the parameters like rotor speed, generator torque, stator and rotor voltages and powers during voltage control 

and grid fault conditions and also illustrate the efficacy and robustness of torque, speed and stator reactive power control 

for DFIG system by the proposed methodology. 

Sevki DEMİRBAS (2013), proposed direct power control technique for a doubly fed induction generator (DFIG) used in 

wind power conversion system with the help of Matlab&Simulink program and to  test the proposed control technique, an 

experimental test bed has been established. The experimental test bed consists of a DFIG, induction motor with variable 

speed driver and a bi-directional back-to-back converter. TMS320F2812 microcontroller has also been used to control the 

system and from the experiment results concluded that the DFIGs stator active and reactive powers can successfully 

follow the reference active and reactive power values under different operating conditions, such as different rotor speed 

and active and reactive powers Gerardo Tapia (2005), PI-based control strategy to manage the net reactive power 

Interchanged between the grid and wind farms made up exclusively of DFIGs is suggested and examined that if faster 

responses were required, a more general algorithm, based on a PI, could be tuned and implemented and moreover, it has 

been experimentally concluded that, as the number of DFIGs entering saturation increases, static gain K of open-loop 

transfer function decreases and, accordingly, the closed-loop settling time of the wind farm net reactive power augments. 

Aman Abdulla Tanvir (2015), achieved  the control  scheme for active and reactive power compensation in  DFIG-based 

WECS under varying rotor speeds and also shows the design of the integrated GSC and RSC control, under the direct-

current control configuration, to implement the active-reactive power, DC-link voltage, and grid voltage support control 

functions. 
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Mohammad Pichan, Hassan Rastegar (2012), a new direct power control method based on afuzzy logic controller is 

proposed and suggested that better results are obtained if   hysteresis comparator and switching look-up table are replaced 

by PWM modulator.  

J. Wisniewski (2013), presents reactive power compensator and its control structure dedicated to wind power station 

while no reactive power is absorbed from the grid, no matter of the produced active power and it is concluded that follow-

up control of reactive power compensator can be give the better results only when wind driven induction generator can 

operate with given power factor cosɸ=1. 

Fahad S. Abu-Mouti (2012), presents an overview of the literature employing the Artificial Bee Colony (ABC) algorithm 

in their solution approach and discuss the Key features of the ABC algorithm, as well as its performance characteristics. 

The performance of the ABC algorithm shows its superiority and the potential for solving complex real-world problems. 

Changming Zhu (2015), proved that the parameter setting is one main factor significantly influence the optimization 

performance of DE algorithm. In this paper , a TLDE algorithm based on a new crossover operation strategy “Cloud 

Model-Based self-adaptive crossover operation” is proposed to overcome the premature convergence and improve the 

reliability and also conclude that TLDE shows better convergence performance in terms of the rate and the reliability on 

both un-modal and multi-modal benchmark functions Compared to three self-adaptive DE algorithms. 

Bharat Kumar Saxena et al (2015), suggested that Wind power density is an important parameter for the potential 

estimation of a wind farm and estimates wind power density of Soda site located at Western Rajasthan in India. It is also 

noted that the wind power density is more than 300 W/m2 during May, June, and July months. Thus it can be concluded 

that maximum energy production from wind turbines will occur during these three months. Weibull parameters of the site 

are estimated using Modified Maximum Likelihood, Empirical, and Graphical. The results obtained using Empirical 

method shows better agreement with the measured WPD; whereas the results obtained using Graphical method yields 

maximum percentage error methods. 

Omid Alavi (2016), study the effectiveness of different distribution functions was evaluated to represent the wind speed 

distribution at five locations distributed in the east and south-east of Iran and he found that  the MLE as an efficient 

method for parameters estimation was used to calculate the related parameters of all distribution functions. It was found 

that some parameters such as wind speed characteristics, quantity and quality of the recorded wind speed data can be 

considered influential on the performance of the distribution functions. Finally he suggested that Nak, Wei, Gam and 

GEV distributions are more flexible as they can provide favorable performance for all stations. 

K.S.R. Murthy et al (2016), presents a preliminary Wind Power Potential (WPP) assessment for coastal site 

Bheemunipatnam located in the northern region of Andhra Pradesh, India. In this paper   Power law has been used to 

estimate WPP at these heights. This  paper will be a guiding document for policy makers, power and energy engineers as 

well as for researchers working in this area for providing solution to the problem of burgeoning gap between demand and 

supply of energy Rajeevan .A.K (2013),  develop a mathematical relationship between reliability and wind power 

generation. He suggested to use cubic mean cube root of wind speed to obtain m onthly wind power per unit swept area. 

K. S. R. Murthy (2014), estimated  monthly and annual wind power density (WPD)  based on the statistical approaches 

known as Weibull and Rayleigh distribution functions (WDF & RDF) for the hourly time series wind data measured 

during the year 2013.Survey has been conducted and it shows that though the particular site is not suitable for grid 

connected applications yet available wind potential is suitable for isolated standalone systems like rural electrification, 

house hold electric appliances like battery charging, mechanical applications like water pumping for irrigation etc. 

L. Surugiu, considered that one of the major sources of air pollution is fossil fuel combustion in power plants for 

producing electricity. Preferred solutions to prevent emissions are using renewable and cleaner energy sources. In fact, for 

every 1 kWh of electricity generated by wind, the emission of CO2 is reduced by 1kg, and operation of a wind turbine 

weighing 50 tons prevents burning of 500 tons of coal annually. 

3.   CONCLUSION 

From the literature its clear that combined algorithms like ABC and TLBO yields better optimal solutions compared to 

conventional algorithms. 
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