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Control strategies for wind farm power optimization: LES study!
UMBERTO CIRI, MARIO ROTEA, STEFANO LEONARDI, Univ of Texas, Dal-
las — Turbines in wind farms operate in off-design conditions as wake interactions
occur for particular wind directions. Advanced wind farm control strategies aim
at coordinating and adjusting turbine operations to mitigate power losses in such
conditions. Coordination is achieved by controlling on upstream turbines either the
wake intensity, through the blade pitch angle or the generator torque, or the wake
direction, through yaw misalignment. Downstream turbines can be adapted to work
in waked conditions and limit power losses, using the blade pitch angle or the gener-
ator torque. As wind conditions in wind farm operations may change significantly,
it is difficult to determine and parameterize the variations of the coordinated opti-
mal settings. An alternative is model-free control and optimization of wind farms,
which does not require any parameterization and can track the optimal settings
as conditions vary. In this work, we employ a model-free optimization algorithm,
extremum-seeking control, to find the optimal set-points of generator torque, blade
pitch and yaw angle for a three-turbine configuration. Large-Eddy Simulations are
used to provide a virtual environment to evaluate the performance of the control
strategies under realistic, unsteady incoming wind.
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