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Abstract. In the last decade, receding-horizon control strategies based on large-eddy simulations (LES) have
demonstrated potential (in simulation environment) for mitigating the effects of turbine-wake interactions in
wind farms, hence increasing the total power output. Despite their effectiveness, high-fidelity simulations such
as LES are commonly considered too slow for practical applications. This study is a first examination on the
feasibility of LES for real-time, receding-horizon wind farm control by using coarse grid resolutions. We focus
on combined dynamic induction and yaw control of individual turbines to optimize the overall energy extraction.
By varying the receding-horizon parameters (i.e. the optimization horizon and control update time) and spatio-
temporal resolution of the LES control models, we investigate the trade-off between computational speed and
controller performance. The methodology is validated on the fully-aligned TotalControl Reference Power Plant
using a fine-grid LES model as a reference. Analysis of the resulting power gains reveals that the performance
of the controllers is primarily determined by the receding-horizon parameters, whereas the grid resolution has no
significant impact on the overall power extraction. Our findings indicate that the optimal yaw rates and thrust
coefficients are mostly governed by the large-scale spatio-temporal structures in the wind farm boundary layer,
which are sufficiently accurately captured by the proposed coarse control models. Finally, by leveraging these
insights, we achieve near-parity between our LES-based controller and real-time computational speed, while still
maintaining competitive power gains up to ?%.
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