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A Fault Detection Method for Multi-microgrid Considering Topological Variations Based on

Message Passing Neural Network
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Abstract: With the increase of distributed generators in multi-microgrid, multi-microgrids face a large number of prob-
lems in fault detection, for example, traditional in-place detection methods are difficult to adapt to topology changes, high
data quality and network communication are required for multi-site detection methods, and samples of data-driven meth-
ods are massively needed. To solve these problems, a fault detection method based on message passing neural network
(MPNN) is proposed, in which the fault detection is modeled as a fault probability prediction problem for multi-microgrid
nodes, and a mapping from the multi-microgrid fault waveform is established to the fault type of each node. In the model,
convolutional neural networks are adopted to extract features from each node fault waveform. The resulting local node
features are propagated among neighboring nodes via an MPNN to update node features for fault localization and fault
type classification. For complex fault scenarios with topology changes, topology features are designed to change with the
operating state of the multi-microgrid. An enhanced sample dataset is constructed to resist data loss and reduce the total
sample requirements. Finally, a multi-microgrid simulation model is built in CloudPSS. The test results show that the
proposed method has high fault location accuracy, high fault type classification accuracy, strong resistance to data loss,
low sample requirement, and can adapt to the changing operating state and topology of multi-microgrid.

Key words: multi-microgrid; fault detection; graph neural network; MPNN; topology generalization; data enhancement
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Table 3  Test results of four models
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Table 5 Sample set size

FEARSEL BE =S R4
AR 1 B 3000 2400 600
AR 2 HdRsE 2890 2312 578
AR 3 HdRsE 2911 2329 582
AR 4 HdRse 2776 2221 555

Javiil 11577 9262 2315

RO ARANRIT 4 FRBLAY I,

Table 6 Test results of four models under topology changes

K WS WmL ke RS ARG
/% /% /%
CNN 65.33 62.49 47.86
CNN-MPNN 99.95 99.90 98.16
MLP 77.41 76.02 75.83
MLP-MPNN 99.90 99.86 96.73

RT RN Bl E RS R
Table 7 Test results of fault detection with topology change

and data loss
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40 99.76 99.66 93.16
50 99.47 99.04 90.18
60 99.61 99.18 87.87
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