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ABSTRACT 

Nowadays the demand of electricity is going increases every day and to fulfill the requirement of these up growing 

demands many researchers works on different alternate energy recourses to generates cheap electrical power. The 

most common and freely available alternate recourses are wind energy and solar energy which can easily be 

convertible in to usable electrical power. This research article only focused on wind energy alternate resource to 

generate electrical power. For experimental purposes a three phase induction generator based 5 KW small wind 

turbine is selected. Metrological wind speed data of Kuala Perlis Malaysia is used for simulation purpose and the 

performance of wind turbine is tested and verified using MATLAB Simulink Tool. Simulation results verified that 

small wind turbines can use as an alternate resource to generate electrical power.       

I INTRODUCTION 

 

Renewable sources are pollution free and environmental friendly and also available in bulk quantity in nature. This 

is the main reason that now a day many countries are trying to use it for generation electrical energy instead of 

traditional fossil fuels based power generation systems. Especially those renewable resources which are freely 

available in nature like wind, solar and hydro are used by many countries for electrical power generation [1],[2].  

The history of utilization of wind power is very old and humans were using it for propelling boats, water pumping 

and grinding grains in 200 B.C [3],[4].  In this century wind power is rapidly used for electrical power generation 

and many wind turbines have been developed for this purpose. Wind turbines are used to convert wind power in to 

usable electrical power. It consist of two basic parts Mechanical Turbine and a generator. The hart of the mechanical 

turbine are its blades, these blades are designed is such a way that it can detain the kinetic energy from the wind. 

When wind blow and passes through the blades of turbine it start moving in circular manner and produce rotational 

energy. All blades of the turbine are connected with a central shaft which is connected through a gear system with 

generator’s rotor. Generator converts this rotational energy into electrical energy. 
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In this article, an induction generator based Wind turbine is used to generate electrical power which may as an 

alternate source of power generation for small scale.  The metrological wind speed data is used to calculate the 

output electrical power and for simulation purpose. The wind turbines system is simulated on Matlab simulink tool 

which can able to generate 20 KW of electrical power.  

II RELATED WORK 

 

Many researchers’ works on wind energy, In 2000 Muljadi, E [5], perform analysis of wind turbine system in water 

pumping application. In this research he coupled wind turbine generator with water pump motor. He perform steady 

state analysis of the system and shows the effect of performance of water pump on the proper choice of its 

parameters he also described the wind turbine and water pump system cut off and switch in system up on the wind 

speed variation.  In this research work all the simulation was done using RPM-Sim simulator. 

In year 2009 Zhenhua Jiang [6] works on wind turbine based on doubly-fed induction generator, he worked on 

power generation and its storage system. He used battery bank to store electrical power by connecting battery bank 

via DC link of back-to-back power converters of the doubly-fed induction generator. He also controlled the energy 

storage system when wind turbine speed varies. 

Jintao Cui ; Kejun Li , in year 2011 [7], introduced a technique to improve the utilization ratio of wind power 

generation system. They used efficient distributed energy storage systems for smoothen the distortion in the wind 

farms power generation system caused by uneven wind flow. This research shows that the proposed system works 

more effectively than traditional methods. In same year electrical modeling and control of wind turbine system was 

presented by another researcher [8], he used MATLAB SIMULINK tool, to simulation the electrical model of the 

wind turbine power generation system. He consider a 2.4kW wind turbine system for generation electrical power, 

during simulation the performance of the constructed model were analyzed and also shows that the by selecting 

proper parameters of the system we can maximized the output power 

In year 2012-13 Bahirat, H.J [ 9] presents a comparative studies of different topologies used in wind farm. In this 

study he selected offshore wind farm which is more reliable and have great ability to generate maximum electrical 

power. He also described that the proper designing of these wind farm are very critical and proper choice of 

topology can effects on power generation. For optimal selection of the topologies we must look on the chosen 

topology’s losses, reliability and costs. He concluded that the novel designs require significant amount of work 

before implementation on real wind farms system.   

III A WIND TURBINE 

 

The wind turbine system for power generation can be divided in to three basic parts, Blades, Shaft and generator. 

The blades are very important part of any wind turbine they act as barriers to the wind. When the wind crosses these 

blades it starts rotating and transform wind energy in to rotational energy. These blades are connected with a shaft 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Muljadi,%20E..QT.&searchWithin=p_Author_Ids:37282840900&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Zhenhua%20Jiang.QT.&searchWithin=p_Author_Ids:37279934800&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Jintao%20Cui.QT.&searchWithin=p_Author_Ids:37593524300&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kejun%20Li.QT.&searchWithin=p_Author_Ids:37403406400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Bahirat,%20H.J..QT.&searchWithin=p_Author_Ids:37547677500&newsearch=true
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with is connected to the center of the rotor. When the rotor spins, the shaft spins as well. In this way, the rotor 

transfers its mechanical, rotational energy to the shaft, which enters an electrical generator on the other end. 

Generator works on the properties of electromagnetic induction to generate electrical voltage. Basically a generator 

comprises of a conductor which is a coiled wire and magnets. The generator shaft connects to an assembly of 

permanent magnets surrounded by the wire’s coil. When rotor of the wind turbine spins this shaft, it spins the 

assembly of magnets and it start generating voltage in the coil of wire. In this paper a induction generator is used to 

which convert mechanical rotation energy in to usable electrical energy.  

IV MODELING OF INDUCTION GENERATOR 

 

The generator used in the wind turbine is three-phase asynchronous generator (wound rotor, single squirrel-cage, or 

double squirrel-cage).  The electrical part and mechanical part of this generator can be represented by a fourth-order 

(or sixth-order for the double squirrel-cage machine) and a second-order system state-space model respectively The 

stator and the rotor quantities are defined in arbitrary two-axis reference frame which are d-frame and q- frame as 

shown in figure 1a and 1b. 

  

              (a)                    (b) 

Figure 1: (a) q-Reference Frame, (b) d- Reference Frame 

The stator’s electrical parameters and variables are indicated by the prime signs in the following equations.  
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With : 

 - Reference frame angular velocity 

r - Electrical angular velocity 

http://science.howstuffworks.com/environmental/green-science/electromagnet.htm
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The transformation formula used to convert Input Voltages which is called ABC reference frame in to the qd
 

reference frame are and the output currents ( qd
reference frame) to the ABC reference frame can be written as 

follow: 
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Where: 

θ  is the angular position of the reference frame and β= θ – θr is the difference between the position of the reference 

frame and the position (electrical) of the rotor.  

V EXPERIMENTAL SECTION  

 

5.1 Metrological Data 

The main input parameter for the wind Farm is the wind speed of the selected area.  

 

Figure 2: Wind speed data for year 2011 
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The daily average wind speed data for Kuala Perlis, Malaysia were collected from a metrological weather web site 

[10] the data were collected over one year, The average monthly wind speed data of year 2011 are shown in brown 

color line and average wind speed data of year 2011 is shown in blue color line in figure 2: 

VI SIMULATION WORK 

 

For simulation and demonstration of the mechanical power form the wind speed data and to calculate total output 

electrical power generated from the wind farm, it is necessary to choose the parameters of wind turbine. In this 

experiment the wind turbine parameters are selected as shown in table 1. 

Table 1: Wind Turbine Parameters 

             Wind Turbine Parameters 

Air Density (Rho) 1.23 

Blade Length (l) 17 

Swept Area (A) 908.038 

Power Coefficient (Cp) 0.3 
 

The mechanical output power generated by a wind turbine on monthly wind average speed, can be calculated by 

putting wind turbine parameters form table 1 and average wind speed data in equation 1. The output mechanical 

power for the wind turbine is strongly affected by the wind speed as presented in graph shown in Figure 3. 

 

Figure 3: Output Mechanical Power For The Wind Turbine 

On MATLAB simulator using equation 3, the total output electric power generated by the induction generators of 

the wind turbines is shown in figure 4. This figure illustrated the effect of output electrical power signal on 

maximum, minimum and average wind speed. From simulation it is proved that the proposed Wind turbine can 

generates average electrical power of 20 KW at -4.93m/s wind speed,  
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Figure 4: Output Electrical Power on Average Wind Speed Data 

VII CONCLUSIONS 

 

In this article, a wind turbine farm for electrical energy production in Malaysia’ smallest state Perlis (Kuala Perlis) is 

presented, a  wind turbines, is presented and simulated for as a potential renewable based system. MATLAB 

SIMULINK tool was used as a solver and the metrological data for Kuala Perlis, Perlis Malaysia were used to 

simulate the system. Results showed that the generated output power is good enough for small applications. 

Therefore it can be concluded that the proposed system can used as an alternate power generation system  

REFERENCES 

 

[1] Ani, S.O. ; Polinder, H. ; Ferreira, J.A., “Energy yield of two generator systems for small wind turbine 

application” , IEEE International  conference on Electric Machines & Drives Conference (IEMDC), 2011.  

[2] Sullivan, R.G. ; Cothren, J. ; Winters, S.L. ; Cooper, C. ; Ball, D. “An assessment of offshore wind turbine 

visibility in the United Kingdom” , Oceans, 2012. 

[3] Maurya, Virendra Kumar, et al. "Analysis on Micro Grid using Solar Cell/Photovoltaic-Fuel Cell for Energy 

Supply in Remote Areas." Journal of Environmental Science 2.2 (2013): 299-315. 

[4] Saraf, Mergül. "Mediterranean Windmills at the Intersection of Sustainability, Locality, and Interior Design." 

ICSDEC 2012@ sDeveloping the Frontier of Sustainable Design, Engineering, and Construction. ASCE, 2013. 

[5] Zhenhua Jiang ; Xunwei Yu, “Modeling and control of an integrated wind power generation and energy storage 

system” , IEEE Proceeding on Power & Energy Society General Meeting, 2009,  PP 1 – 8.  

[6] Second International IEEE Conference on Information and Computing Science Vol 4, 2009, PP: 334 – 337. 

[7] Cultura, A.B. ; Salameh, Z.M., “Modeling and simulation of a wind turbine-generator system” , IEEE 

Proceeding on Power & Energy Society General Meeting, 2011, Page(s): 1 – 7. 



International Journal Of Advance Research In Science And Engineering            http://www.ijarse.com 

IJARSE, Vol. No.2, Issue No.11, November 2013                                                ISSN-2319-8354(E) 

 

41 |  P a g e
www.ijarse.com 

[8] Hao Sipeng ; Zhang Yangfei ; Li Xianyun ; Yuan Yue,  “Equivalent wind speed model in wind farm dynamic 

analysis”,  4th International IEEE Conference on Electric Utility Deregulation and Restructuring and Power 

Technologies 2011, Page(s): 1751 – 1755. 

[9] Siegfried Heier, "Grid Integration of Wind Energy Conversion Systems," John Wiley & Sons Ltd, 1998, ISBN 0-

471-97143-X      http://www.windfinder.com/weather-maps/forecast/malaysia#7/4.357/101.096 

 

 


