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Resilience assessment method of power system graph convolutional neural network
considering distribution network support
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( 1. State Grid Lianyungang Electrical Power Supply Company, Lianyungang 222000, Jiangsu, China;
2. School of Electrical Engineering, Southeast University, Nanjing 210096, China )

Abstract.: With the large-scale integration of incremental distribution networks, the distributed energy resources, energy storage devices,
and flexible loads contained in these networks can significantly influence the fault propagation process and recovery capability of power
systems. Existing power system resilience assessment methods generally do not fully consider the support effect of distribution network
resources, while traditional Monte Carlo simulation-based methods involve heavy computational burdens and are therefore difficult to apply
to fast resilience assessment. To address this issue, a graph convolutional network ( GCN)-based resilience assessment method for power
systems considering distribution network resource support is proposed. First, incrementally integrated distribution network clusters are
equivalently modeled as virtual energy storage and incorporated into the cascading failure simulation framework. Then, by considering
typhoon-induced initial faults, hidden failures, load shedding, and system restoration processes, a resilience index sample set under different
operating points is constructed. Finally, a GCN is employed to fit the nonlinear mapping relationship between system operating points and
resilience indices, thereby enabling rapid resilience prediction. Case studies are carried out on a modified IEEE 30-bus system, and
comparisons are made with other models. The results show that the proposed method can accurately assess the resilience indices of power
systems with distribution network resource support, and it exhibits good fitting accuracy and practical application value.

Keywords: resilience assessment methods; system operating point; cascading fault simulation; resilience indicators; graph convolutional
neural network; incremental distribution network
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