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ABSTRACT

Wind turbine power curve (WTPC) modelling is of great importance for energy assessment and
forecasting. In previous works, WTPC models were developed based only on wind speed. However, in
this research, we developed modelling methods that represent actual WTPC by extensively considering
wind farms’ topography and several field conditions (other than wind speed only) that are found to
influence the power output of wind turbines, such as climate variability, the effect of neighbouring wind
turbines, turbulence intensity, wake effect, ambient temperature, atmospheric pressure, wind direction,
and terrain conditions. We analyse the radial basis function (RBF) and multi-layer perceptron (MLP)
architectures for sensitivity and modelling accuracy. A filtered dataset is passed into the models, and
fitting accuracies are computed alongside sensitivity analysis. The best-performing models are compared
with numerous parametric and non-parametric WTPC modelling schemes. It is found that the quantile
filtering (QF-NN) models outperform all other models in terms of fitting accuracy and outperform all
selected hybrid models in terms of computation time.
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