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Abstract

To address the issues of abnormal data interference in wind power curve modelling and the insuf-
ficient smoothness of traditional methods, this paper proposes a DBSCAN-BIN based wind power
curve modelling method. Firstly, to effectively remove abnormal points from raw data, an outlier
processing method based on quantile regression and the 3o criterion is developed, which improves
the rationality and characterisation capability of data distribution. Secondly, to accurately elimi-
nate discrete outliers in the high wind speed interval, a processing strategy for discrete abnormal
data is presented based on the DBSCAN density clustering algorithm. Thirdly, the BIN method is
employed to construct the wind power curve via binning statistics, realizing the coordinated opti-
misation of noise reduction and curve fitting. Finally, taking MAE, MAPE, RMSE and R2 as model
evaluation metrics, comparative experiments are carried out with BIN, KNN, RF, DTR and other tra-
ditional algorithms. The experimental results demonstrate that the proposed method achieves su-
perior overall performance over conventional methods. The corresponding evaluation indexes are
MAE of 28.6177, MAPE of 0.096, RMSE of 39.4059 and R2 of 0.9934. The wind power curve estab-
lished by the proposed method presents smooth global variation without abrupt changes and free
of redundant local fluctuations, and shows low sensitivity to abnormal data. This method can pro-
vide a reliable reference for wind power prediction, wind turbine performance evaluation, fault di-
agnosis, as well as operation and maintenance scheduling.
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Figure 1. Flow chart of DBSCAN algorithm processing steps
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Figure 2. Construction of wind turbine power curve based on DBSCAN-BIN algorithm
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Figure 3. Scatter plot of processed data
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Figure 7. Comparison plot of curves constructed by BIN method and DBSCAN-BIN method
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Figure 8. Comprehensive comparison plot of curves constructed by various models
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Figure 9. Comparison plot of curves constructed by various models and the proposed method
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Table 1. Evaluation indicators of each model
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Figure 10. Comparison histogram of evaluation indicators for each curve model
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