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Abstract: Typhoon weather conditions induce severe fluctuations in offshore wind power generation, posing a sig-
nificant threat to the secure and stable operation of power systems. Accurate prediction of wind power ramp events is
therefore crucial for ensuring grid security. To address the limitations of existing methods in capturing the complex
and dynamic spatiotemporal correlations of offshore wind farms and their limited ramp prediction accuracy, this pa-
per proposes a novel prediction method for offshore wind power ramp events in typhoon weather conditions. Firstly,
an adaptive graph convolutional network (AGCN) is employed to capture the complex and varying spatial features of
the offshore wind farm. Secondly, a bidirectional long short-term memory (BiLSTM) network is adopted to extract
bidirectional dependencies within the time series, while an attention mechanism (AM) is introduced to enhance the
learning of critical features and temporal information. Building on this, the traditional swing door algorithm (SDA)
is improved by incorporating a Bump event merging strategy and an extreme point correction strategy to enhance the
detection accuracy of ramp events. Finally, experimental results based on SCADA data from a wind farm in Shang-
hai demonstrate that the proposed combined AGCN-BiLSTM-AM model can effectively capture the complex dynamic
spatiotemporal relationships of the offshore wind farm, exhibiting high accuracy and strong applicability for predict-
ing wind power ramp events under typhoon conditions.
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Fig.1 Flowchart of offshore wind power ramp event prediction
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Fig.2 AGCN model framework
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Fig.7 Cluster power prediction of different models
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Table 3 Power prediction errors of different models

FRBLT

iy 9 UL 15 B 5L 23 2R 26 UL R
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE

LSTM 0.166 0 0.135 8 0.176 5 0.1397 0.174 4 0.135 1 0.161 5 0.127 3 0.173 8 0.131 4
BiLSTM 0.155 1 0.1127 0.162 5 0.126 3 0.160 3 0.117 6 0.147 7 0.1158 0.161 9 0.120 2
CNN-BiLSTM 0.133 0 0.101 2 0.149 5 0.112 6 0.147 7 0.107 3 0.1370 0.1050 0.148 3 0.108 0
GCN-BiLSTM 0.117 1 0.088 4 0.144 9 0.107 6 0.124 4 0.094 3 0.153 4 0.109 2 0.1359 0.101 4
AGCN-BiLSTM 0.1112 0.082 5 0.118 5 0.090 7 0.142 3 0.098 1 0.139 1 0.097 5 0.121 2 0.089 5
AGCN-BiLSTM-AM 0.096 1 0.069 0 0.098 2 0.072 9 0.1252 0.082 1 0.1379 0.094 7 0.109 3 0.079 3
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Fig.8 Layout of offshore wind turbine cluster
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