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Table 1 Comparison of forecasting accuracy of each

model under different numbers of samples
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Maximum power supply capacity calculation of distribution network based on
GraphSAGE model embedded with physical information

LIU Baolong',CHEN Zhong' ,WANG Yi*,QIAO Yong', YAN Haowei'
(1. School of Electrical Engineering,Southeast University, Nanjing 210018, China;
2. State Key Laboratory of Smart Grid Protection and Control of State Grid Electric Power Research
Institute Co.,Ltd.,Nanjing 211106, China)

Abstract: Aiming at the problems of the calculation of the maximum power supply capacity of distribution
network,such as hardly satisfied physical constraints,inefficiency,and poor topological adaptability,a maximum
power supply capacity calculation method of distribution network is proposed based on a physics information
embedded graph sample and aggregate(GraphSAGE) model,which can realize the generation and embedding
of unseen information and quickly calculate the maximum power supply capacity of distribution network un-
der varying scenarios. The physical constraints are embedded into the GraphSAGE model, which enforces
the model to satisfy the physical laws during the training, improves the model interpretability and reduces
the requirement on dataset number and quality. The shortages of unable considering the edge information in
the model and node feature loss are overcome by edge feature aggregation and graph autoencoder pretraining.
A multi-head attention mechanism is integrated into the node feature aggregation process after node sampling,
which improves the model calculation accuracy. The results of the example and comparative experiment
show that the proposed method has superior adaptability to renewable energy output and topology change
of distribution network.
Key words: graph convolutional network; distribution network; total supply capability; physical information;

graph attention mechanism



