
 

 

 
Abstract  The static and dynamic characteristics of wind energy 
conversion system (WECS) are presented in this paper. For this 
purpose, a wind turbine simulator (WTS) is designed and 
developed using MATLAB/Simulink. The actual wind turbine is 
replaced with a DC motor in order to replicate the speed and/or 
torque. The intelligent DC-DC power converter of half-bridge 
type has been designed to drive the motor in controlled way. Two 
different control structures, for static and the dynamic 
characteristic replication separately, have been designed. Isolated 
WECS of the type fixed-pitch with the structure horizontal axis 
wind turbine (HAWT) having three blades is opted for the 
modeling and performance analysis of the proposed WTS. The 
obtained simulation results confirm that the developed WTS is 
able to mimic the static as well as dynamic characteristics of the 
real WECS. The system design, the models developed and the 
results along with analysis, are presented in this paper.  
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A. DEVELOPMENT OF SIMULINK MODEL 

B. DC-DC POWER CONVERTER 

C. CONTROL SYSTEM STRUCTURE 
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