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Prediction Method for IGBT Aging Parameter Based on
Transfer Learning Model

LUO Wei, LIU Yufan, ZHANG Dewen
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Aimed at the health status of insulated gate bipolar transistors (IGBTs) and the problem of evaluation on
their remaining useful life (RUL), the aging parameter of IGBTs was predicted based on an adaptive recurrent neural
network (AdaRNN) transfer learning model. First, the failure mechanism of IGBTs was analyzed, and the on-state
collector-emitter voltage was selected as the aging parameter to evaluate the health status of IGBTs. Then, an IGBT
aging test bench was set up to collect the aging parameter online. Finally, based on the acquired aging parameter, the
AdaRNN model was used to predict the IGBT aging parameter. Results show that when the same IGBT aging
parameter was used as the training and test sets, the accuracy and speed of prediction results of the traditional time
series model and AdaRNN model were similar. When the aging parameters of two sets of different IGBTs were used as
the training and test sets, the AdaRNN model can solve the problem of aging parameter difference caused by device
difference, and the prediction accuracy was obviously higher than that of the traditional time series model, indicating
the strong generalization capability and robustness of the new model.
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Tab. 1 Experimental parametersfor accelerated aging
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