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Research on Failure Prognostic of IGBT Based on Data-driven
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Abstract Insulated Gate Bipolar Transistor (IGBT) is a power semiconductor device. It is widely
used as an important control or energy conversion device in medium and high power applications, such
as motor drives and power supplies. IGBT will continue to age with the extension of service life until it
fails. Therefore, predicting IGBT aging failures is an important way to improve device availability,
reduce system downtime, and prevent power electronic equipment failures, thereby ensuring system
reliability. In this paper, based on the analysis of IGBT failure, an improved IGBT failure prognostic
algorithm is studied. In this algorithm, Vceoony is used as the precursor parameter. Aiming at the staged
degradation state of IGBT, the gray Verhulst model and the Unscented Kalman Particle Filter algorithm
are combined to complete the IGBT failure prediction. Combined with specific data simulation to
analyze its accuracy, the algorithm result has less error and can be used in failure prognostic.

Keywords: IGBT, failure analysis, grey prediction model, Unscented Kalman Particle Filter,
prognostic
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