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Topology identification of active distribution networks considering high penetration of distributed

generation and missing measurements

Sanli Zhu, Chenglong Yu, Hui Ge, Zengji Liu

School of Automation, Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] To address the issue that topology identification models for distribution networks are prone to failure
due to the integration of a high penetration of distributed generation (DG) and missing measurement data, an active
distribution network topology identification method considering high DG penetration and missing measurements is
proposed. First, considering the uncertainties of photovoltaic and wind power outputs, a Gaussian mixture model and a
two-parameter Weibull distribution are utilized to generate an observation matrix with missing entries, and the singular
value thresholding (SVT) algorithm is employed to reconstruct the missing measurement data. Subsequently, a Spatio-
temporal feature graph convolutional network (STFGCN) is constructed, which utilizes tensor modal products to aggregate
information along spatial, temporal, and feature dimensions, synchronously extracting the spatial topology evolution
patterns of the network and the time-series fluctuation features of the nodes. Simulation tests are conducted on a modified
IEEE 33-bus system. The test results show that under complete data conditions, the average identification accuracy of the
proposed method reaches 92.14%; even under the extreme condition of 20% missing measurements caused by random
masking, the accuracy can still be maintained at 87.60%, which is an improvement of approximately 5.8% compared to the
conventional graph convolutional network (GCN). The above results indicate that the proposed method possesses excellent
fault tolerance and generalization robustness under incomplete information conditions.

[ Keywords] Distribution network; Topology identification; Distributed generations; Missing measurement; Spatio-

temporal feature graph convolutional network
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