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Abstract: 

Induction generators are electrically and mechanically simpler than other generating types. It produces a DC supply but it do esn’t 

require a brushes and commutator due to absence of this two component are help to reducing the losses and for improv ing 

efficiency. The induction generator is not self start, for making this generator self start requires the some different metho d. This 

method has explains self start methods for induction generator after the introduction. In this paper we analyze the wind power 

generation system using a Induction Generator. Thus the shaft of aero generator is connected with induction generator shaft. The 

powers out from this generator are directly fed to the grid. In the last part of this paper we compare induction generator and AC 

generator. 
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I. INTRODUCTION          

 

Wind turbine to be operates in optimum efficiency toward 

within a small range to wind speed variation. Electrical energy 

is most important in our day-to-day life but it is not easily 

available in nature, but nature provides two sources. Such as 

conventional and nonconventional energy source. two source 

are used to convert one form to another form of electricity. 

Nonconventional source of wind energy. Induction generators 

are electrically and mechanically simpler than other generating 

types. It produces a DC supply but it doesn’t require a brushes 

and commutator due to absence of this two component are 

help to reducing the losses and for improving efficiency. The 

induction generator is not self start, for making this generator 

self start requires the some different method. This method has 

explains self start methods for induction generator after the 

introduction. In this paper we analyze the wind power 

generation system using a Induction Generator. Thus the shaft 

of aero generator is connected with induction generator shaft. 

The powers out from this generator are directly fed to the grid. 

In the last part of this paper we compare induction generator 

and AC generator. Highly used of induction generator in wind 

energy system. Induction generators are often used in wind 

turbines and some micro hydro installations due to their ability 

to produce useful power at varying rotor speeds.  

 

 
Figure. 1. block diagram of wind energy system 

Induction generators  are mechanically and electrically simpler 

than other generator types. They are also more rugged, 

requiring no brushes or commutators. An induction machine 

can be operated as an isolated generator with no connection to 

the utility supply. When connected to the utility, the physical                  

diagram and the per phase equivalent circuit of an induction 

generator in an isolated operation is presented in Fig. 1. Delta 

connection can also be implemented; however, for the 

simplicity of the analysis, a wise connected system is 

considered. 

 

II. MODELING OF WIND POWER GENERATION 

SYSTEM       

 

The huge rotor blades on the front of a wind turbine are the 

"turbine" part. The blades have a special curved shape, similar 

to the airfoil wings on a plane. When wind blows past a 

plane's wings, it moves them upward with a force we call lift; 

when it blows past a turbine's blades, it spins them around 

instead. The wind loses some of its kinetic energy (energy of 

movement) and the turbine gains just as much. as you might 

expect, the amount of energy that a turbine makes is 

proportional to the area that its rotor blades sweep out; in other 

words, the longer the rotor blades, the more energy a turbine 

will generate. Obviously, faster winds help too: if the wind 

blows twice as quickly, there's potentially eight times more 

energy available for a turbine to harvest. That’s because the 

energy in wind is proportional to the cube of its speed. The 

actual mathematical modeling of wind energy conversion 

process comprises wind turbine dynamics as well as generator 

modeling. Power generation through the wind turbine           

can  be calculated by wind power equation. The turbine is 

characterized by non-dimensional performance as a function 

of tip the speed quantitative relation. The generated output 

power and torque by the wind turbine by giving the formula.  
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Figure.2.Block Diagram of modeling wind Energy                                                                      

Generation System 

 Wind turbine towers and nacelles contain quite a bit of metal, 

and concrete foundations to stop them falling over (a typical 

turbine has 8000 parts in total), so constructing them does 

have some environmental impact. Even so, looking at their 

entire operating lifespan, it turns out that they have among the 

lowest carbon dioxide emissions of any form of power 

generation, significantly lower than fossil-fueled plants, most 

solar installations, or biomass plants. Now nuclear power 

plants also have relatively low carbon dioxide emissions, but 

wind turbines don't have the security, pollution, and waste-

disposal problems many people associate with nuclear energy, 

and they're much quicker and easier to construct. They're also 

much cheaper, per kilowatt hour of power they produce: half 

the price of nuclear and two thirds the price of coal (according 

to 2009 figures quoted by Milligan et al). According to the 

Global Wind Energy Council, a turbine can produce enough 

power in 3–6 months to recover the energy used throughout its 

lifetime (constructing, operating, and recycling it).  Above 

figure shows the block diagram of the wind power generation 

system using wind and solar power. This block diagram 

includes following blocks. 

        i. wind turbine 

       ii. Filter 

       iii. Charge controller  

             iv. Battery bank  

             v. Inverter 

            vi. Electric load                                                                                                                  

 

i. Wind turbine  

 

Wind is renewable or non-conventional source of energy. This 

is clean, has no any effect of greenhouse on the atmosphere. 

Most important thing - it is substituting of fossil fuels such as 

coal, oil or petroleum and natural gas etc. These are in limited 

quantity on earth and but primary source of producing 

electricity. Globally, 67 % of electricity generated from fossil 

fuels, 13 % from nuclear energy and rest of 20% from 

renewable energy source such as hydro energy, solar energy, 

wind energy, tidal energy etc. So we see how much the world 

depends on fossil fuel for producing electricity and that is why 

we focus on wind and other renewable energy sources to 

generate electricity for overcoming the dependence on fossil 

fuels. Running cost of electricity produced by wind is low 

once the turbines are installed and not much maintenance is 

required for long time. It also takes some land for installation 

but most of the land they are on can be still farm or used to 

crop animals so using of land is not an issue. One important 

thing is that, most cases wind plant is installed at the good 

height to obtain sufficient wind to produce electricity. It is the 

world’s fastest growing electricity resource. 

                            

 
  Figure.3. View of Wind turbine                

 

 ii. Filter 

 

This filter which has been specially developed for the 

HYDAC transmission connection block (filter block) exceeds 

the contamination retention and service life of competitor 

spin-ons (MRO upgrade for old wind turbines with filter 

block). Alternatives: Preference model: Version with housing 

conversion kit to upgrade to filter element 0800 D. Version 

with filter cartridge (based on mobile filter cart ridge 2.35 MA 

010 BN). Feature: Analogue pressure sensor and differential 

pressure enables element changesensor in one device to be 

planned. Error conditions can be detected (e.g. missing 

element, defective element) and bypass valve open / closed 

(Filter Condition Monitoring). Suitable fo r NF filter housing. 

Technical details: Pressure range: 2 bar (options: 3 or 5 bar) 

Warning signal at 75 % of the”final value“(can be optimized 

to customer requirements) Feature: Analogue pressure sensor 

and differential pressure enables element changesensor in 

one device to be planned. Error conditions can be detected 

(e.g. missing element, defective element) and bypass valve 

open / closed (Filter Condit ion Monitoring). Su itable for NF 

filter housing. Technical details: Pressure range: 2 bar 

(options: 3 or 5 bar) Warning signal at 75 % of the”final 

value“(can be optimized to customer requirements)  

 
Figure.4. lc filter  
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iii. Charge controller  

 

Charge controller has basic function is that it control the 

source which is to be active or inactive.  It simultaneously 

charge battery and also gives power to the load. The controller 

has over-charge protection, short-circuit protection, pole 

confusion protection and automatic dump load function. It also 

the function is that it should vary the power as per the load 

demand. It  add the both the power so that the load demand can 

fulfil. And when power is not generating it should extract 

power from battery and give it to the load.   

 

iv. Battery bank  

 

In grid-tie solar generation system, the solar modules are 

directly connected to inverter not with load. The power 

collected from solar panel not in constant rate rather it varies 

with intensity of sunlight. This is the reason why solar modules 

or panels do not feed any electrical equipment directly instead 

they feed an inverter whose output is synchronized with 

external grid supply. Inverter takes care of the voltage level and 

frequency of the output power from the solar system it always 

maintains it with that of grid power level. We cannot store the 

alternating Current quantity in practical. So we convert AC to 

DC by rectifier. Then the dc quantity is    stored in batteries.  In 

wind section the output power is AC. So only we convert into 

DC, then stored into batteries. But the solar section output is 

DC only. So rectification not required in solar section. Battery 

is the storage device. The output of wind section is connected 

to batteries through charge control unit (AC to DC) and solar 

section output is directly connected (DC) to the batteries the 

output of the batteries to inverter circuit. The specifications of 

batteries are given in the table 

 

v. Inverter 

 

It is obvious that the electricity produced in a solar panel is 

DC. Electricity we get from the grid supply is AC. So for 

running common equipment from grid as well as solar system, 

it is required to install an inverter to convert DC of solar 

system to AC of same level as grid supply. In off grid system 

the inverter is directly connected across the battery terminals 

so that DC coming from the batteries is first converted to AC 

then fed to the equipment. In grid tie system the solar panel is 

directly connected to inverter and this inverter then feeds the 

grid with same voltage and frequency power. In modern grid 

tie system, each solar module is connected to grid through 

individual micro-inverter to achieve high voltage alternating 

current from each individual solar panel. 

 

vi . Electric load 

 

1. Domestic load. 

 

 Domestic load consists of lights, fans, refrigerators, heaters, 

television, small motors for pumping water etc. Most of the 

residential load occurs only for some hours during the day 

(i.e ., 24 hours) e.g., lighting load occurs during night time and 

domestic appliance load occurs for only a few hours. For this 

reason, the load factor is low (10% to 12%) 

 

2. Commercial load.  

 

 Commercial load consists of lighting for shops, fans and 

electric appliances used in restaurants etc. This class of load 

occurs for more hours during the day as compared to the 

domestic load. The commercial load has seasonal variations 

due to the extensive use of air conditioners and space heaters. 

 

3. Industrial load. 

 

 Industrial load consists of load demand by industries. The 

magnitude of industrial load depends upon the type of 

industry. Thus small scale industry requires load upto 25 kW, 

medium scale industry between 25kW and 100 kW and large-

scale industry requires load above 500 kW. Industrial loads are 

generally not weather dependent. 

 

4. Municipal load. 

 

 Municipal load consists of street lighting, power required for 

water supply and drainage purposes. Street lighting load is 

practically constant throughout the hours of the night. For 

water supply, water is pumped to overhead tanks by pumps 

driven by electric motors. Pumping is carried out during the 

off-peak period, usually occurring during the night. This helps 

to improve the load factor of the power system.  

 

5. Irrigation load.  

 

This type of load is the electric power needed for pumps 

driven by motors to supply water to fields. Generally this type 

of load is supplied for 12 hours during night. 

 

6. Traction load. 

 

 This type of load includes tram cars, trolley buses, railways 

etc. This class of load has wide variation. During the morning 

hour, it reaches peak value because people have to go to their 

work p lace. After morning hours, the load starts decreasing 

and again rises during evening since the people start coming to 

their homes. 

 

III. MATHEMATICAL EQUATION OF WIND POWER 

SYSTEM. 

 

The rotational mechanical power Pm produced at the rotating 

axis of the object is the product of the torque T developed at 

the rotating axis and the rotation speed n divided by a 

constant. The equation below allows the rotational mechanical 

power to be calculated when S.I. units are used: 

                

    
   

    
 

 

Where            Pm            is the rotation of mechanical power in                                                                                                               

           Watt (W). 

 

                         T            is the torque, in newton meter (N-m). 

 

  n             is the rotation speed , in revolutions     

                  per minute  (r/min). 

 

                      9.55            is a constant. 

 

When U.S. customary units are used, the equation is the same, 

but the constant is different:  

 

    
   

     
 

 

Where          Pm              is the rotation of mechanical power in                                                      
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                                        watt (W).  

  

                     T                is the torque , in newton meter (N-m). 

                         

                     N                 is the rotation speed , in revolutions  

                                         Per minute  (r/min). 

 

                  84.51              is a constant.                      

 

As already mentioned, the power contained in the wind 

passing through the area swept by the blades of a wind turbine 

rotor is: 

 

Pw 
    

 
 

 

Where        Pw              is the power in the wind. 

 

                                        is the  air dencity. 

 

                       A               is the cross-sectional area swept by  

                                         the  wind turbine rotor.  

 

              ν           is the wind speed. 

 

 
Figure.5. Typical torque-versus-speed curve and 

mechanical power-versus-speed curve at the rotor of a 

wind turbine, for a given wind s peed.  

 

Under constant acceleration a, the kinetic energy E of an 

object having mass m and velocity v is equal to the work done 

W in displacing that object from rest to a distance s under a 

force F, i.e. E = W = Fs. According to Newton’s second law of 

motion  

                                         F = ma 

 

Thus, the kinetic energy becomes 

       

                                        E = mas 

 

From kinemat ics of solid motion, v2 = u2 +2as where u is the 

initial velocity of the object. This implies that a = v2−u2 2s . 

Assuming the initial velocity of the object is zero, we have 

that a = v2 2s. 

                        

                                     
   

 
 

 

The actual mathematical modeling of wind energy conversion 

process comprises wind turbine dynamics as well as generator 

modeling. Power generation through the wind turbine can be 

calculated by wind power equation. The turbine is 

characterized by non-dimensional performance as a function 

of tip the speed quantitative relation. the generated output 

power and torque by the wind turbine by giving the formula.  

                

                         PT=(CPλρAV
3 

/ 2) 

 

      Torque developed by wind turbine given as  

 

                            TT=PT/ωM 

 

                               λ=ωR/V 

where 

 PT = output power;  

TT = the torque developed by wind turbine; 

 CP  = the power co-efficient;  

λ = the tip speed ratio; 

ρ = the air density in kg/mg
3
; 

 A = the frontal area of wind turbine; and  

V = the wind speed 

 

IV. COMPARE INDUCTION GENERATOR AND AC 

GENERATOR.   WHO IS THE BES T. 

 

Induction generator, name itself says, it is a generator working 

on induction principle. Machine which converts, mechanical 

energy to electrical is called generator, it may be A.C or D.C 

and electrical to mechanical is called motor. A.C generator 

also called as, alternator. In alternator E.M.F is induced in 

conductor(winding)by rate of change of cutting(speed) of 

flux(field of pole).In induction generator E.M.F is induced by 

induction principle, when induction motor driven at speed 

above synchronous(negative slip)by external means. The 

magnetizing current(Io)will be taken from the mains, with 

which, it is connected, and will supply the current to mains, 

which depends on the negative slip at which, it is driven by 

((external means(wind power)). More details could be 

obtained by completing the circle of circle d iagram, to fu ll 

circle drawn for same machine as motor, (on negative side). It 

is more convenient to use induction machine in, generation of 

electricity, from wind power, as it can be used to supply 

electricity directly to mains, and get magnetized from A.C 

mains, compare to D.C generator, with higher efficiency and 

simplicity, even with large variation of speed. Though, at 

constant speed(Ns)high power generation, alternator are used 

because, by keeping minimum air gap possible, by design, yet 

the leakage flux(leakage reactance) reduces the efficiency 

considerably, in induction generators compare to alternator. 

What I meant In .singly fed machines in isolation there is no 

field established by a network .Of course we exclude self 

excited.(shunt capacitor at terminals)case. hope this is helpful 

Cheers. 

 

Who is the best generator. 

 

Induction generator is the best generator in wind energy. 

Induction generator are often used  in the wind  turbine and 
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some  micro  hydro installation to  ability to produce use full 

power  at  varying  rotor speeds induction generator types, 

generator are mechanically and electrically simpler than other 

generator types they are also more rugged , requiring no 

brushes or the commutator. 

 

 
 

Figure.6. induction generation 

 

V. CONCLUS ION  

 

Wind energy is probably the solution for our energy demands. 

It has great potential and is easy to manage. All you have to do 

is build the turbine and everything else is going to be free. 

With only 1 turbine, you can power over 200 homes.  Every 

wind turbine lasts for about 20-25 years. As long as the wind 

blows, wind turbines can harness the wind to create power. 

Wind power only makes up a tiny percent of electricity that is 

produced. Unlike coal, wind turbines don't create greenhouse 

gases and are completely renewable source. Many people 

believe that the wind energy could soon be our main source of 

energy. Though wind turbines can cause complaints and 

fatalit ies of wildlife, it could be the energy solution we have 

been looking for this simplifies the design of the control 

system and improves system reliab ility. You became familiar 

with the torque-versus-speed curve at the rotor of a wind 

turbine. You saw that, for any wind speed, there is a point of 

optimum speed and optimum torque, at which the mechanical 

power produced at the rotor, is maximum. At that point, called 

the maximum power point or MPP, the electrical power 

produced by the wind turbine generator is also maximum. You 

learned that the maximum mechanical power point varies with 

the cube (the third power) of the wind speed.  
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