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Dynamic Inversion Method of Hot Spot Temperature of Oil-immersed Transformer Based on

Combination of Multiphysics Simulation and Neural Network Algorithm

NI Zizhan, SHENG Gehao, ZHANG Lijing, WANG Fenghua
(School of Electronic Information and Electrical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The winding hot spot temperature is one of the important factors affecting the insulation aging of oil-immersed

power transformers. The existing methods for calculating transformer hot spot temperature mainly include empirical

thermal model, thermal circuit equivalent model, artificial intelligence algorithm, etc. Each of these methods is inadequate

in terms of calculation accuracy or practical application. Thereby, we propose a hot spot temperature inversion method for

oil-immersed transformers based on the combination of multiphysics simulation and neural network algorithm. The

high-precision simulation of transformers can be realized with the help of multi-physics field simulation technology. Thus,

credible samples are obtained under a variety of operating sections in ambient temperature and load change. Among them,

the characteristic parameters such as ambient temperature, top oil temperature, and load factor are extracted as inputs, and

back propagation neural network is used to build the inversion model of transformer hot spot temperature. A 100 kVA/10

kV transformer is taken as an example for analyses, and the results show that the proposed hot spot temperature calcula-

tion method can realize the dynamic inversion of hot spot temperature during the change of load factor and ambient

temperature. The root-mean-square error between the dynamic inversion curve and the actual measurement curve is

0.94 °C. Therefore, a higher calculation accuracy can be achieved over the existing empirical formulas of the guidelines

and thermal circuit models.

Key words: hot spot temperature; oil-immersed transformer; multiphysics simulation; back-propagation neural network;

dynamic inversion
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