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Abstract: During transformer-equipment operation and
maintenance, power companies encounter problems such
as generation of difficult-to-use unstructured text data,
full-caliber data that are difficult to integrate deeply, and
application of shallow equipment knowledge application.
Using artificial-intelligence techniques, such as the semantic
web, knowledge map, and natural language processing, this
study investigates the key technologies used for intelligent
servicing of equipment. Accordingly, an intelligent technology
framework for transformer operation and maintenance is
proposed. This framework comprises three components—
intelligent unstructured-text recognition and extraction, device-
centered knowledge representation and storage, and intelligent
device knowledge application. Three deep-neural-network-
based intelligent models for device semantic extraction,
device semantic-similarity calculation, and intelligent question
answering are proposed to summarize three scenarios—review
of the transformer running-status evaluation report, flexible
equipment information querying, and auxiliary diagnosis.
Finally, directions for future research on knowledge-based
equipment intelligence technologies are identified.
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Fig. 1 Knowledge graph construction process for the transformer
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Fig. 3 Intelligent question-answering analysis process
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Fig. 9 Schema of transformer knowledge graph
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Table 6 Statistics of entities in fault knowledge graph
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Table 7  Statistics of entities in test set and the precision of entity

fusing model
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Table 8 Columns of entities storage model
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Table 9  Statistics of concepts in experimental data
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Table 10 Statistics of six type sentences in training sets and
validation sets
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Fig. 12 Sample of transformer fault report extraction
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Fig. 13 Sample of transformer question answering
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