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Transformer dynamic failure rate model based on MCMC method and oil chromatographic data

HAN Saisai, LIU Baozhu, Al Xin
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The reasonable operation reliability evaluation of transformer is the basis of condition based maintenance.
Firstly, the influence of gas content, gas production rate and fault time distribution parameters on transformer operation
reliability is analyzed, and the dynamic failure rate model is set up. Then, aiming at the inherent randomness of
oil-immersed transformer fault time, the Markov Chain Monte Carlo method is used to simulate the transformer failure
cycle, and the statistical method is used to solve the historical failure rate of the transformer as the training data, so as to
solve the related parameters of the model and effectively avoid the difficulty of direct solution by analytical method.
Finally, the short-term and long-term failure rate of the transformer is predicted and compared with the traditional model.
The results show that considering the influence of failure time distribution parameters on transformer operation reliability,
the prediction accuracy of the model can be effectively improved.
This work is supported by National Key Research and Development Program of China (No. 2016YFB0900500).
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Fig. 1 Change trend of insulation capacity of transformer
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Fig. 2 Transformer failure rate under different variance coefficients
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Fig. 3 Diagram of the relationship between the variance

coefficient of failure time and failure rate
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Fig. 4 Flow chart of failure time distribution parameters

generated by using MCMC method
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Fig. 5 Dynamic failure rate model of transformer
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Fig. 8 Long-term failure rate prediction for transformers
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