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Low-voltage distribution network topology identification method based on knowledge graph
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(1. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China;
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Abstract: The correct topological relationship in the low-voltage distribution network is crucial. The low-voltage
distribution network structure changes frequently and tremendously because of the need of operation and maintenance. It
is necessary to identify the topology of the incorrect updating of data, low circulation and poor quality, which can not
correctly reflect the actual topological structure of low-voltage distribution network. Knowledge graph technology can
clearly reflect the existing relationship between data, reason mining hidden knowledge, and apply to low-voltage
distribution network topology identification. Therefore, this paper applies knowledge graph technology in topology
identification. Firstly, it analyses the construction method of knowledge graph, uses knowledge graph technology to
integrate data in multiple low-voltage distribution network information systems, deduces missing data, excavates the
relationship between data, and then constructs the knowledge graph of low-voltage distribution network topology
structure. Finally, combined with "Typical Design Specification of Low Voltage Distribution Network Infrastructure
Project" and semantic word segmentation technology, the household transformer relationship in low voltage distribution
network information system is verified and identified. The experimental results of the example are great, which show that
the identification method proposed in this paper has theoretical value and practical application value.
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Fig. 1 Improved method for constructing knowledge graph

of low-voltage distribution network topology
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Table 1 Ontological relations of low voltage distribution

network topology
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Table 3 Representation of ontology attributes
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Fig. 6 Topology identification result diagram
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Table 4 Results of standardization of electric address

(simulation)
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Table 5 Topology identification results (simulation)
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Table 6 Results of standardization of electric

address (actual data)
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Table 7 Topology identification results (actual data)
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Fig. 8 Topology identification result diagram
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Fig. 9 An example of results before and after
topology identification
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Table 8 Identification results of Pearson correlation

coefficient method for voltage
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