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Summary:

This thesis provides the complete design of DFIG-based WECS. This system is
consisted of three parts the GSC, PMSM for wind emulation and the RSC which drive
the DFIG. The performance of the system has been studied in the simulation and the
experimental work using different types of controllers (Pl-controller, MRAC and L1

adaptive controller).

The main advantage of DFIG system for WECS is that it offers separate real and
reactive power controller, like a synchronous generator, even though the ability to run
asynchronously. Another advantage is that the back-to-back power converter doesn’t
have to handle the system rated power, it just handles a fraction of the total generator
power depending on the selected speed range. The typical speed range of this system is

+30% around the synchronous speed.
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