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Operation Characteristics Prediction Method of Press-pack IGBT Based on Deep Learning

XIAO Kai', WANG Zhen', ZOU Yansheng', YAN Xilin', XU Linhao', HUANG Chenhao’
(1. Electric Power Research Institute, CSG EHV Power Transmission Company, Guangzhou 510663, China; 2. College of Electrical
and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: Press-pack IGBT is the key environment of VSC-HVDC transmission system, and its life assessment is a
crucial part of improving system reliability, in which mastering the multi-field characteristics of IGBT module is of
critical importance. Although the existing multi-field simulation technology can achieve thorough analysis of IGBT
module, its computational efficiency remains limited. Therefore, in this paper an analysis method of multi-field oper-
ation characteristics of IGBT module with deep learning and multi-field model is proposed in order to realize the rap-
id acquisition of operation information of IGBT module and support the construction of its digital twin model. First,
the electric-thermal-mechanical multi-field coupling model of press-pack IGBT module is constructed , and the varia-
tion of important life assessment characteristics of IGBT model under different working conditions is analyzed. Then,
a deep learning method combining BPBR neural network and grid search method is proposed to realize the rapid pre-
diction of multi-field coupling information of IGBT module. Finally ,the high efficiency of the proposed method is test-
ed. The result shows that the proposed model can effectively analyze the multi-field information of the IGBT module,
which is in good agreement with the finite element calculation results, with deviation rate less than 1% and calcula-
tion time less than one ten- thousandth of that of the simulation. The research results can support the rapid acquisi-
tion of multi-field information of IGBT module, and then support the construction and real-time monitoring of digital
twins of IGBT module.
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Table 2 Thermodynamic parameters of each material
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Table 3 Boundary conditions of multi-physical field model
of press-pack IGBT
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Table 4 Predictive performance under different

network structures
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