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Wind energy technology is a major player in utility-scale renewable energy for the production of electricity
around the globe. Many countries share the strategic goal of increasing the penetration of wind energy
into the electric grids. In the U.S. alone the goal is to increase from 100 gigawatts [GW] of wind power
installed capacity, supplying 6% of the electricity demand, to 400 GW of wind power contributing 35%
electricity by 2050. Attaining this goal would require a continued decrease of the cost of wind power.
Advanced control systems are key to reducing the cost of wind energy, by maximizing annual energy
production or reducing the operation and maintenance expenditures. This talk will provide an overview of
the work done at the University of Texas at Dallas in (nearly) model free control of wind turbines and wind
plants. It will be shown how extremum seeking control (ESC) may be used to improve the power
production of existing turbines in the field. It will also be shown, how the turbine’s ESCs may be
coordinated to maximize the total power production of aerodynamically coupled turbines operating in a
wind plant. Opportunities for R&D in next generation wind energy systems will be discussed as well.
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