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The electrical dynamics of 
generator and control system 
concepts

R. Fadaeinedjad

47

Full Variable Speed Wind 
Turbines

Full variable speed WT with an induction generator or 
a synchronous generator with and without gearbox.

R. Fadaeinedjad
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Fixed and Limited Variable Speed
Wind Turbines

Fixed speed WT with an induction generator

Limited variable speed WT with a DFIG
R. Fadaeinedjad

Advantages of Fixed and Variable Speed 
Systems
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Control options for wind turbines

 Speed control

 fixed speed

 variable speed limited range

 variable speed wide range

 Reactive power control

 Blade angle & active power control

 fixed blade

 pitchable blade

 Yaw control

highly dependent on 
generator type

Introduction

WT’s Speed control
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Speed control

Power-Speed curve

V1

V2>V1
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Variable speed operation

Rotor tip speed control to maximize 
output power
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Maximum power operation 
using power control scheme.

Speed control regions
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Modeling of  Induction Machine

R. Fadaeinedjad
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The Control Concept of a Variable 
Speed Wind Turbine

Region 3(full load)Region 2(partial load)

The power curve and desired 
rotor speed for the wind 

turbine

 Pitch controller

 DFIG Controller
 Current controller

 Power controller

R. Fadaeinedjad
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The Overall Control Structure                        

R. Fadaeinedjad
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The variation of rotor aerodynamic torque versus wind speed for various blade pitch 
angles at rotation speed of 20 rpm.

R. Fadaeinedjad

The Aerodynamic Torque Versus 
Wind Speed and Pitch Angle                         
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The Bode Diagram for Pitch Control System 
(with Filter) and Pitch Actuator                        

The frequency response of the actuator and pitch control 
system.

R. Fadaeinedjad
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The Control Scheme for the Doubly-Fed 
Induction Generator (DFIG)

R. Fadaeinedjad
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The Relation Between Optimum 
Stator Power and Rotation Speed 

R. Fadaeinedjad


