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Abstract

Doubly-fed induction machine DFIM drives are distinctive by using power
converters with ratings which are fractions of the machine’s ratings. During the last
decades, DFIM drives received increasing attention as a variable-speed wind turbine
(WT) generators. Due to the significance of this application, numerous research
papers has been published regarding this kind of drives.

Slip power control enables DFIM to operate below and above synchronous
speed while operating in motoring or generating modes. Some slip power control
drives to apply traditional scalar control methods and others apply vector control
methods.

The aim of this project is to study the effect of using a three-level inverter in a
universal DFIM drive that is able to operate in motoring and generating modes below
and above synchronous speed.

In the context of theory revision, the basis of slip power control based on scalar
machine model has been reviewed, next the machine dynamic dgq-model has been
identified, from which the control equations governing the stator flux orientation
control has been presented. Next, three DFIM drives has been simulated: static rotor
resistance control, Static Kramer’s drive and stator flux FOC- drive.

As a development for basic drive, a three-level inverter has been applied in the
later drive, the aim is to reduce the torque and current ripple.

Simulation results reflected the advantage of the vector control method in the
dynamic behavior and achieving decoupled active and reactive power control.
Introducing the three-level inverter has been shown to be effective in reducing torque
ripple and current distortion.
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