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ABSTRACT  
 

Now a dayôs Wind power capacity has experienced tremendous growth in the past decade, thanks to wind power's 

environmental benefits, sophisticated technological advance. This paper presents the recent developments in wind 

energy conversion systems, and their social and environmental benefits. The paper provides a review of the 

interconnection of wind turbine with doubly feed induction generator distributed resources including wind power 

with electric power systems, and reports the developments of interconnection standards. The paper also describes 

the recent R&D programs in wind energy conversion systems. The DFIG has the advantage of utilizing the ratio 

*turn ratio*of the machine, so the converter does not need to be rated for the machineôs full rated power. The rotor 

side converter (RSC) usually provides active power and reactive power control of the machine and the grid-side 

converter (GSC) makes and keeps the voltage of the DC-link constant. The additional freedom of reactive power 

generation by the GSC is usually not used due to the fact that it is more preferable to do so using the RSC. However, 

within the available current capacity the grid side converter can be controlled to participate in reactive power 

generation in steady state period as well as during low voltage periods.  
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I INTRODUCTION  

Differential heating of the earth's surface by the sun rays causing the movement of large air masses on the surface of 

the earth atmosphere (air gradient), i.e., the wind. Wind energy conversion systems convert the kinetic energy of the 

wind into electricity or other forms of energy with the help of wind turbine and generator. Wind power generation 

has experienced a tremendous growth in the past decade, and has been recognized as a clean energy source, 

environmentally friendly and economically competitive means of electric power generation in recent time. Remote 

located villages, islands, military equipment, ships, hilly areas, etc. are the areas that are mainly isolated from the 

power system grid and required a generating system. However because of depletion of fossil fuels and concern about 
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the global warming, the importance of locally available natural sources has increased such as wind, small hydro, 

biomass etc. In remote areas or isolated areas or hilly areas for harnessing electrical energy wind and hydro are best 

suited non-conventional energy source for supplying electric power in remote and isolated areas where grid supply 

is not accessible. In recent years, wind energy has become one of the most important and promising sources of 

renewable energy, which has the potential to create additional transmission capacity and provide better and better 

means of maintaining system reliability. The evolution of this technology related to wind systems industry led to the 

development of a generation of variable speed wind turbines that present many advantages compared to the fixed 

speed wind turbines. These wind energy conversion systems are connected to the grid through Voltage Source 

Converters (VSC) to make variable speed operation possible. The system studied herein is a variable speed wind 

generation system based on Doubly Fed Induction Generator (DFIG). The stator of the generator is directly 

connected to the grid while the rotor is connected through a back-to-back converter which is dimensioned to stand 

only a fraction of the generator rated power. To harness the wind power efficiently the most reliable system in the 

present era is grid connected doubly fed induction generator.  

This paper deals with the introduction of DFIG, PWM converter control and finally the SIMULINK/MATLAB 

simulation for isolated Induction generator as well as for grid connected Doubly Fed Induction Generator and 

corresponding results and waveforms are displayed.  

 

Figure 1: Structure of a typical wind energy system 

II STRUCTURE OF WIND T URBINE ENERGY CONVERSION SYSTEM 

The major components of a typical wind energy conversion system Include a wind turbine, generator, 

interconnection apparatus and control systems, as shown in Figure 3. Wind turbines can be classified into the 

vertical axis type and the horizontal axis type. Most modern wind     turbines use a horizontal axis configuration 

with two or three blades, operating either down-wind or up-wind.. A wind turbine can be designed for a constant 

speed or variable speed operation. Variable speed wind turbines can produce 6% to 14% more energy output as 

compared to their constant speed counterparts, however, they necessitate power electronic converters to provide a 

fixed frequency and fixed voltage power to their loads. Most turbine manufacturers have opted for reduction gears 

between the low speed turbine rotor and the high speed three-phase generators. Direct drive configuration, where a 
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generator is coupled to the rotor of a wind turbine directly, offers high reliability, low maintenance, and possibly low 

cost for certain turbines. Several manufacturers have opted for the direct drive configuration in the recent turbine 

designs.  

III GRID SIDE CONVERTER CONTROL SYSTEM  

The Grid side converter is used to regulate the voltage of the DC bus capacitor. For the grid-side controller the d-

axis of the rotating reference frame used for d-q transformation is aligned with the positive sequence of grid voltage. 

This controller consists of: A measurement system measuring the d and q components of AC currents to be 

controlled as well as the DC voltage . 

1. An outer regulation loop consisting of a DC voltage Regulator. 

2. An inner current regulation loop consisting of a current Regulator. 

     The current regulator controls the magnitude and phase of the voltage generated by converter 

 ( ) from the ref produced by the DC voltage regulator and specified  ref Reference. The current 

regulator is assisted by feed forward terms which predict the  Output voltage. 

IV PITCH ANGLE CONTROL SYSTEM  

 

Fig. 4.5 Pitch angle control 

The pitch angle is kept constant at zero degree until the speed reaches point D speed of the tracking 

characteristic. Beyond point D the pitch angle is proportional to the speed deviation from point D speed. For 

electromagnetic transients in power systems the pitch angle control is of less interest. The wind speed should be 

selected such that the rotational speed is less than the Speed at point D.  




