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Cloud-edge collaboration-based supply restoration intelligent decision-making method

CAI Tiantian', YAO Hao', YANG Yingjiel, ZHANG Ziqiz, JI Haoran?, LI Peng2
(1. Digital Grid Research Institute, China Southern Power Grid, Guangzhou 510700, China; 2. Key Laboratory of
Smart Grid of Ministry of Education (Tianjin University), Tianjin 300072, China)

Abstract: The high-penetration integration of distributed generators (DGs) makes higher demands on the self-healing
ability of a distribution network. The model-based supply restoration methods build the optimization model with accurate
network parameters, which can realize the accurate formulation of restoration strategies. However, the accurate network
parameters are often difficult to acquire in practical operation, which may limit the application of the model-based
methods. The cloud-edge collaboration control mode can be used as an implementation scheme for fast supply restoration.
A fast supply restoration intelligent decision-making method for distribution network based on cloud-edge collaboration
is proposed. First, an intelligent decision-making model is established based on a graph convolutional neural network
(GCN) on the cloud, containing network reconstruction and power flow simulation modules. When a failure occurs, the
network reconstruction module is used to customize the reconstruction strategy on the cloud. After correction by
loop-breaking/loop-avoiding method, the reconstruction strategy will be sent to the edge calculation device of distribution
network edge side. With the power flow simulation module, the supply recovery strategy can be determined rapidly at the
edge side to realize a fast supply restoration. Finally, the proposed strategy is analyzed using the modified IEEE 33-node
system. The results show that the proposed method can effectively improve the supply restoration ability of a distribution
network.

This work is supported by the National Key Research and Development Program of China (No. 2020YFB0906000
and No. 2020YFB0906002).
Key words: distribution network; cloud-edge collaboration; supply restoration; distributed generators (DGs); graph
convolutional neural networks (GCN)
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Fig. 1 Schematic of supply restoration method based on
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