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Abstract: The conditions in long-distance offshore areas are complex, and surface wind speeds are highly susceptible to
the influence of mesoscale oceanic events. The resulting anomalous data points and bump events will decrease the
accuracy of ramp-up detection, affecting the short-term forecasting precision of offshore wind power in long-distance
sea areas. Therefore, a short-term forecasting method for offshore wind power in long-distance sea areas is proposed,
which simultaneously considers ramp-up events and long-distance sea meteorological factors. Firstly, an improved
parameter and resolution adaptive algorithm (PRAA) based on state marker and sliding window is designed to detect
ramp-up events and extract features. Secondly, the correlation of multiple factors such as wind speed, wind direction
and temperature in the long-distance offshore is analyzed to expand the dimension of the feature samples of the
meteorological factors, and the potential features are deeply explored by principal component analysis (PCA). Finally,

based on the measured data of a domestic offshore wind farm, the light gradient boosting machine (LightGBM)
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considering ramp-up and meteorological factors in long-distance sea areas is used to complete the short-term prediction

of long-distance offshore wind power. Simulation results verify the effectiveness of the proposed method.
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Figure 1 Characterization of wind power ramp-up events
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Table 1 Comparison of the ramp-up events before

and after sliding window
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Figure 6 Partial wind power curve based on the PRAA
extraction in March
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Table 2 Partial statistical results of the ramp-up
events characteristic values
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Table 3 Contribution rate of each principal component

F Iy kR % it/ %
o — 91.483 00 91.480 0
® Gy 7.668 00 99.140 0
EUE W 0.809 80 99.949 8
EAE Wix 0.033 29 99.983 1
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Table 4 Comparison of prediction results of single
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Table 7 Comparison of overall prediction results of
wind farm in March
F A MAE RMSE 0y
LightGBM #i % 3.81 3.22 0.41
AL PCA Fif 4 5100 452 7 3.13 2.82 0.29
7S SC P 4R T 0 A5 25 2.92 2.62 0.88
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Table 8 Comparison of overall prediction results of
wind farm in August
A MAE RMSE 0
LightGBM £ #Y 2.81 3.77 0.29
A2 PCA B 2t 1910 52 4 2.73 3.27 0.55
7S SC P AR 1 0 A5 25 2.28 2.79 0.63

K9 12 ABANARTRME R

fan in March
LR MAE RMSE 0
LightGBM ##1 5.69 7.68 0.27
KRG PCA Fif 2 T 452 5 1.83 2.70 0.91
AR ST H TR A5 Y 1.65 2.46 0.93
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Table 5 Comparison of prediction results of single

fan in August

ki MAE RMSE 0y
LightGBM %1 6.51 7.04 0.36
A4 PCA R 2 T5000 455 5 4.98 6.36 0.45
AR ST 4 I A 2.32 2.83 0.89
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Table 6 Comparison of prediction results of single

fan in December

T8 MAE RMSE 04
LightGBM i #1 1.31 1.93 0.94
A2 PCA ik 2 7000 A5 4 2.48 3.16 0.87
AR ST 4R TR A R 1.08 1.58 0.97

Table 9 Comparison of wind prediction results of
wind farm in December
f5i Y MAE RMSE 2
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Figure 10 Comparison of forecast results of

single fan in March
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fan in December
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