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Motivation

* Power equipment defect records are short texts with limited
iInformation, most of which do not contain redundant information.
It is almost impossible to use information redundancy in a single
text.

« The complexity of power equipment structure, defects, and
colloquial phenomena in defect records result in diverse texts,
making it difficult to comprehensively consider the error
conditions of defect records by manual analysis or even power
industry specifications based on expert knowledge.



Main idea

 With the interpretable graph structure, a knowledge graph can
express the complex relationships among information
contained in texts, which makes it possible to identify key
information by knowledge reasoning.

By constructing a knowledge graph of power equipment
defects from the existing defect records and a graph search
algorithm for error recognition, errors in new records can be
identified with the aid of the knowledge graph.



Method

1. Knowledge graph of
power equipment defects
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Fig. 5 Part of the transformer defect knowledge graph
A node with a solid line and gray bottom 1s an En node, a node
with a dotted line and gray bottom 15 a Pv node, a node with a
solid line and white bottom 1s a Pad node, and a node with a
dotted line and white bottom 1s a Pq node



2. Graph search
algorithm for error
recognition
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Fig. 4 An example of the knowledge graph
Nodes a—i represent entities with POS “En.” nodes j and k
represent properties with POS “Pv.” node m represents
property with POS “Pad,” and node n represents property
with POS “Pq.” An edge with “C” means that the relation
between p and g (p pownts to g, the same as below) 1s “p
contains g,” an edge with “P” means that the relation between
p and g 1s “q 15 a defect phenomenon of p,” an edge with “QI”
means that the relation between p and g 1s “g 1s a qualitative
description of p.” and an edge with “Qn” means that the
relation between p and g 1s “q 1s a quantitative description of

p'.\'.\



Major results

Table 3 Statistical results of different models

Model P (%) R(%) F(%) A(%)  t(ms)

LR 100.00 2086 3451 9221 212.69
MLSVM 7006 6444 6713 9379  3879.63
SVMR 7397 6230 6763 9413 697586
WREF 7010 7273 7139 9426 34913
KG1 8750 9733 9215 9837 788531
KG2 88.19 9786 9278 9850 1022856

The machine learning models and

knowledge graph models were employed to
recognize incorrect records in the test set.
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Fig. 6 Fj-score curves of different models under different
data skewness



Conclusions

» The construction of a knowledge graph of power equipment
defects has been described in detail.

« Based on the knowledge graph, the graph search algorithm has
been proposed to recognize errors in power equipment defect
records.

* Results and analysis of examples indicated the remarkable
superiority in recognition accuracy (98%) and efficiency (10 s for
3798 records) of the knowledge graph model. So, the error prompt
can be properly given in real time when an incorrect defect record
is entered by the inspector, which will ensure the quality of defect
records from the source.
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