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Abstract  

This paper deals with the performance study of an induction generator when driven by a wind 
turbine for producing electrical energy. This was done by modeling both the induction generator 
and the wind turbine using Matlab program, and depending on the general theory of electrical 
machines. All previous elements helped in determining the optimal operation method for this 
system by studying together the mechanical characteristics of the wind turbine and operating 
characteristics of the induction generator. 
Mechanical characteristics of a wind turbine (which represent the relation between the wind 
turbine torque and its axe speed during different wind velocities for all pitch angles of the 
turbine's blades) are represented using Matlab program. This facilitates the choice of a wind 
turbine with suitable power to the induction generator connected to it. The study and the results 
helped to determine the rated (nominal) operations point for such system. 
Both the study and the model considered different ways for starting the system, using pitch 
control and comparing it to stall control for producing optimal electrical energy for different 
wind velocities. 

 

                                                                          

Keywords: Induction Generator, Wind Turbine, Pitch Control, Stall Control   

For the abstract in Arabic see pages (217-240). 
*   Professor, Department of Electrical Power Engineering, Faculty of 
     Mechanical & Electrical Engineering, Damascus University. 
** Assosiate Professor, Department of Electrical Power Engineering,    
     Faculty of Mechanical & Electrical Engineering, Damascus  University. 



Performance Study of Induction Generator Driven by Wind Turbine 

 

40

 
References: 

 [1] Lorand SZABO, Agoston BIRO, Cosmina 

NICULA, Florin JURCA "Useful 

Simulation Tool for Induction Generator 

Used in Wind Power Plants", IEEE, 2007, 

PP.574-579.  

[2] Kishore, A., Prasad, R.C. and Karan, B. M., 

" Matlab Simulink Based DQ Modeling and 

Dynamic Characteristics of Three Phase Self 

Excited Induction Generators", Proceedings 

of the Progress in Electromagnetics 

Research Symposium, Cambridge (USA), 

2006, PP.312-316. 

[3] Sun, T., Chen Z., and Blaabjerg, F., "Flicker 

Study on Variable Speed Wind Turbines 

with Doubly Fed Induction Generators", 

IEEE, Transaction on Energy Conversion, 

Vol.20,No. 4, December 2005, PP.896-905. 

[4] Mehdi Karrari W. Rosehart, "Comprehensive 

Control Strategy for a Variable Speed Cage 

Machine Wind Generation Unit", IEEE 

Transactions on Energy Conversion, Vol. 

20, No.2, June 2005. 

[5] L.Holdsworth, X,G.Wu,J.B.Ekanayake and 

N. Jenkins,"Comparison of fixed Speed and 

Doubly Fed Induction Wind Turbines 

During Power System Disturbances" IEE 

Proc.-Gener. Transm. Distrib., Vol.150, 

No.3, May, 2003. 

[6] T.Burton, D.Sharpe, N.Jenkins and 

E.Bossanyi, "Wind Energy Handbook", John 

Wiley, Chi Chester, 2001. 

[7] Chee-Mum Ong., "Dynamic Simulation of 

Electric Machines", using Matlab/Simulink. 

Book, 1998. 

 [8] Siegfried Heier, "Grid Integration of Wind 

Energy Conversion Systems", John Wiley & 

Sons Baffins Lane, Chichester, 1998, p.385. 

[9] Kopilov I.P. "Mathematical Simulation of 

electrical Machines", Vishaya Shkola, 

Moscow 1987, P. 248.   

[10] Matlab Language of technical Computing. 


