
BULETINUL INSTITUTULUI POLITEHNIC DIN IAŞI 

 TOMUL LIV (LVIII), FASC. 4, 2008 

ELECTROTEHNICĂ, ENERGETICĂ, ELECTRONICĂ 

809 

 turbineWind 

 Gearbox  Grid

 Compensation

 ASG
 Gearbox

 SG
 Grid or
   load

 Filter

 Rectifier  Inverter

 turbineWind 

PWM ROTOR-FED INDUCTION GENERATOR BASED WIND 

TURBINE 

BY 

*M. GOGU, *E.C. TEODORU and **IRINA ATUDOREI 

Abstract. Modern wind turbines must be capable of adjustable speed operation. In order to 

carry out this desideratum, adjustable speed generators (ASGs) are used. In addition, most 

adjustable speed generator based wind turbines can offer island operation capability. The 

paper presents an island operation PWM rotor-fed induction generator based wind turbine 

system configuration. Simulations and measurements confirm the validity of the proposed 

wind turbine system. 
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1. Introduction  

A large number of low power wind turbines built to-date were based on so 

called “Danish concept” (figure 1). Using a simple squirrel cage induction 

generator directly connected to a three phase individual load or power grid, wind 

energy is transformed into electrical energy. The induction generator shaft is 

coupled to the wind turbine rotor with a fixed ratio box. In some cases, 

induction generators use pole-adjustable winding configurations to permit ope-

ration at different synchronous speeds, wind turbine rotor momentary speed 

depending. But the “Danish turbine” basically must operate at constant speed at 

any given operating point [1]. 

 

 

 

 
 

       Fig. 1.– “Danish concept”.               Fig. 2.– Direct-in-line Wind turbine system. 

The performances of these fixed speed wind turbines strongly depend on 

mechanical subcircuits characteristics (pitch control time constants, main 

breaker maximum switching rate). Because the response times of these 

mechanical subcircuits may reach tens of milliseconds values, each time a gust 

at wind hits the wind turbine, a fast and intense variation of electrical output 

power occurs. The load variations require a powerful grid or a low requirements 




