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Research on Ageing Diagnosis Technology for Oil-paper Insulation
Based on Probabilistic Neural Network
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Abstract: An oil-paper sample was conducted accelerate thermal ageing treatment, and its ageing process was
divided into five ageing stages according to the variation of polymerization degree. Partial discharge tests were
conducted on the air gap discharge model, and the PRPD patterns of the oil-paper sample were collected at
different ageing stages. The feature quantities were extracted by using statistical operator, the dimension of the
original feature data was reduced by factor analysis method, and the clustering characteristics of the feature data
before and after dimension reduction were compared. A probabilistic neural network model (PNN) was established
to identify the ageing stages of oil-paper insulation, and a back propagation (BP) neural network model and a
support vector machine (SVM) model were built as comparison. The three models were trained by the same data,
and their recognition results were compared. The results show that ageing will cause pores in the pressboard,
which promotes the occurrence of partial discharge. Compared with other models, the FAM-PNN model has
obvious advantages in recognition accuracy and operation efficiency. The ageing state of transformer oil-paper
insulation can be evaluated accurately and efficiently using the FAM-PNN model.
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Fig.1 Change curve of polymerization degree for the

oil-paper during ageing
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Fig.3 Schematic diagram of partial discharge test system
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Tab.1 PRPD spectrum characteristic parameter statistics
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Fig.7 Flow chart of factor analysis algorithm
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Tab.2 Definition of skewness (S,) variable
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Tab.3 Feature root and variance contribution rate
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Tab.5 Feature reduction results
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Tab.6 Comparison of recognition accuracy of

different models
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Tab.7 Comparison of calculation time of different models
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Fig.11 Recognition results of PNN model training sample

and test sample
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