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multi-scale attention mechanisms and multi-resource coordinated optimization
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Abstract: In recent years, the increasing frequency of extreme weather events poses a serious threat to the secure
operation of distribution networks. To improve the accuracy of typhoon-induced hazard intensity forecasting, an LSTM
network enhanced with multi-scale attention (LSTM-MSA) is developed, which overcomes the deficiency of the
traditional LSTM model that cannot capture the local attention mechanism. Building on this, a resilience-enhancement
strategy is proposed that coordinates diverse flexible resources, including line reinforcement, tie-switch operation,
wind power generation, and energy storage system control, to mitigate the impacts of typhoon disasters on the
distribution network. Case studies on the IEEE 33-node and IEEE 69-node distribution systems demonstrate the
feasibility and effectiveness of the proposed method, providing a new perspective and a practical solution for enhancing
the robustness of urban distribution networks.
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Table 3 Location information for each node
in the distribution network km
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1 0 6 18 29 29
2 6 0 19 11 0
3 6 6 20 16 0
4 11 6 21 21 0
5 16 6 22 26 0
6 16 16 23 6 16
7 21 16 24 0 16
8 26 16 25 0 26
9 26 11 26 16 26
10 26 6 27 21 26
11 29 6 28 26 26
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16 32 26 33 6 26

17 29 26
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Table 4 Flexible resource allocation location
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Table 5 Sequence of distribution line failures
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