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ABSTRACT

This thesis describes the design and experimental of stator current control for grid-connected
permanent magnet synchronous generator drive systems. The scheme consists of back-to-back two-
level voltage-source converters connected between the stator of the machine as the generator-side

and the utility grid as the grid-side. The converters are controlled using vector control techniques.

Zero d-axis stator current control is used to control the generator-side converter reducing the
generator losses and performing the maximum energy capture for the machine driven by a wind
turbine, while connected to the grid. A vector-control scheme for the grid-side converter results in

independent control of active and reactive power drawn from the utility grid.

The experiment shows the performance operation of the generator-side strand alone resistive mode
and grid-connected mode, which shows the effectiveness of the stator current control for the
generator-side and the controller are able to inject active and reactive power thought the grid-side
both during dynamic and steady state during the prime mover speed variation. The overall control
strategies have been implemented on a dSPACE - DS1103 PPC Controller Board which has proven

to be an excellent computational tool for testing the different algorithms.



