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Abstract: For the purpose of tackling the difficulties of the low accuracy of transformer fault diagnosis, a transformer fault identification
method based on multi-strategy improved ocean predator algorithm ( MPA ) and hybrid kernel extreme learning machine ( HKELM )
has been proposed. Firstly, kernel principal component analysis ( KPCA ) is applicable to decrease the dimension of high-dimensional
linear inseparable transformer fault data and it is also used to obtain feature support data. Then, the MPA is comprehensively improved
through strategies such as Bernoulli chaotic mapping, improved stage transition criterion, and best candidate to strengthen the global
development ability. Finally, the improved IMPA algorithm is used to optimize the parameters of HKELM and construct the transformer
fault diagnosis model. Aiming to validate the validity of the model, four transformer fault diagnosis models of HKELM optimized by
common algorithms are analyzed and compared. The diagnostic accuracy of IMPA-HKELM is 94. 7%, compared with the other three
basic algorithms, the diagnostic accuracy is improved by 5. 4%, 8% and 10. 7% respectively. The results show that the proposed model
effectively improves the classification performance of fault diagnosis and achieves higher fault diagnosis accuracy.
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Fig. 1  Principal component contribution rate curve diagram
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Fig.2 Transformation criterion function image
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Fig. 14 GWO optimized HKELM classification graph
after KPCA dimensionality reduction
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Table 5 Comparative analysis of diagnostic accuracy

WS WHER R %
IMPA MPA GWO PSO
KPCA F#4ER]T 88.0 82.7 81.3 71.3
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Table 7 Comparison results of four algorithms

for optimizing HKELM (%)
N ES S UE SN S
IMPA-HKELM 88.0 88.0 88.6
MPA-HKELM 82.7 82.7 84.9
GWO-HKELM 81.3 81.3 83.4
PSO-HKELM 77.3 77.3 84.2
KPCA-IMPA-HKELM 94.7 94.7 94.8
KPCA-MPA-HKELM 89.3 89.3 90.1
KPCA-GWO-HKELM 86.7 86.7 87.1
KPCA-PSO-HKELM 84.0 84.0 86.7
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Table 8 Comparison results of different network models

(%)
HERR RARER ORRE

IMPA-HKELM 88.0 88.0 88.6
IMPA -BP 82.6 82.6 86. 1
IMPA -ELM 84.0 84.0 86.9
IMPA -ELMAN 69.3 69.3 70. 1
KPCA- IMPA-HKELM 94.7 94.7 94.8
KPCA- IMPA -BP 92.0 92.0 92.7
KPCA- IMPA -ELM 93.3 93.3 94.2
KPCA- IMPA -ELMAN 86.7 86.7 87.3
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