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Abstract—Renewable energy sources, especially 

wind turbine generators, are considered as 

important generation alternatives in electric power 

systems due to their nonexhausted nature and almost 

no environmental effects. The wind speed will be 

always varying rather than being stable. Hence 

there is a need to have a simulator which can give 

the power generated at every wind speed. So, we 

have developed a simulink model in MATLAB which 

will give the power generated at varying wind 

speeds in pu(per unit). 
Keywords— Renewable energy sources, 

nonexhausted, simuilink  

 

I.  INTRODUCTION  
EVEN THOUGH harnessing power from wind 
can be traced back approximately 4000 years, 
there has been renewed interest in the subject in 
recent years. Wind power has proven to be a 
potential source for generation of electricity 
with minimal environmental impact. With the 
advancement of aerodynamic designs, wind 
turbines that can capture several megawatts of 
power are available [1]. 
        Large wind farms can consist of hundreds 
of individual wind turbines which are connected 
to the electric power transmission network. 
Gansu Wind Farm, the largest wind farm in the 
world, has several thousands of turbines. 
Onshore wind is an inexpensive source of 
electricity, competitive with or in many places 
cheaper than coal, gas or fossil fuel plants.

[2][3][4]
 

Offshore wind is steadier and stronger than on 
land, and offshore farms have less visual 
impact, but construction and maintenance costs 
are considerably higher. Small onshore wind 
farms can feed some energy into the grid or 
provide electricity to isolated off-grid 
locations.

[5]  

        The power output of a given wind turbine 
primarily depends on the mean speed of the 
inflow. The aerodynamic behavior of a 
horizontal axis wind turbine in a uniform 
inflow, i.e. same wind speed magnitude and 

direction at all points, is today well understood 
and can be modeled quite accurately. However, 
the in

 
flow is usually non uniform because of 

the 
 
wind shear, i.e. variations in the wind speed 

and direction profiles, and turbulence, i.e. fast 
 

fluctuations of the wind speed and directions
 

around the mean profiles, or the aerodynamics 
 

is influenced by skew wind originating from 
misalignment between the rotor axis and the 

 

wind direction[6].  
 

II. WIND TURBINE POWER OUPUT VARIATION 

WITH STEADY WIND SPEED 
The figure below shows a sketch of how the 
power output from a wind turbine varies with 
steady wind speed. 

 
Fig 1:Typical wind turbine power output with 

steady wind speed. 
A. cut-inspeed 
         At very low wind speeds, there is 
insufficient torque exerted by the wind on the 
turbine blades to make them rotate. However, as 
the speed increases, the wind turbine will begin 
to rotate and generate electrical power. The 
speed at which the turbine first starts to rotate 
and generate power is called the cut-in speed 
and is typically between 3 and 4 meters per 
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second. 
         As the wind speed rises above the cut-in 
speed, the level of electrical output power rises 
rapidly as shown. However, typically 
somewhere between 12 and 17 metres per 
second, the power output reaches the limit that 
the electrical generator is capable of. This limit 
to the generator output is called the rated power 
output and the wind speed at which it is reached 
is called the rated output wind speed. At higher 
wind speeds, the design of the turbine is 
arranged to limit the power to this maximum 
level and there is no further rise in the output 
power. How this is done varies from design to 
design but typically with large turbines, it is 
done by adjusting the blade angles so as to to 
keep the power at the constant level. 
 
B. Cut-outspeed. 
         As the speed increases above the rate 
output wind speed, the forces on the turbine 
structure continue to rise and, at some point, 
there is a risk of damage to the rotor. As a 
result, a braking system is employed to bring 
the rotor to a standstill. This is called the cut-
out speed and is usually around 25 m/s 
Wind turbine efficiency or power coefficient. 
The available power in a stream of wind of the 
same cross-sectional area as the wind turbine 
can easily be shown to be 
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       If the wind speed U is in meters per second, 

the density   is in kilograms per cubic meter 

and the rotor diameter d is in meters then the 
available power is in watts. The efficiency, μ, 
or, as it is more commonly called, the power 
coefficient, cp, of the wind turbine is simply 
defined as the actual power delivered divided 
by the available power. 
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The Betz limit on wind turbine efficiency. 
There is a theoretical limit on the amount of 
power that can be extracted by a wind turbine 
from an airstreams. It is called the Betz limit. 
The limit is 
μ=16/27≈ 59% [7]. 

III. Simulation model for wind energy at 
varying speeds. 

 
Fig.1: Simulink model for wind power system 

 
III. RESULTS 

       Table 1 shows the simulation results for 
different wind speeds vs. power generated in pu 
system. 
 

Table 1: Wind turbine vs. power generated 
Wind speed in m/s Power generated(pu) 

6 113.0 
8 203.6 

10 302.4 
12 407.7 

      The below waveforms shows turbine power 
characteristics for different wind speeds taken 
in terms of m/s. 
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V. Conclusion 
      In renewable energy systems like wind 
power there is a need to have simulator which 
can give the exact power generated at varying 
speeds of wind. This simulator is extremely 
suitable in the areas where the wind speed 
varies at every instant of time.  
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