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Abstract

Reliability assessment of power converters is extremely important due to the degradation of the
converter performance under the thermal and electrical stresses. The normal or abnormal operation
of a converter is determined based on the quality of the manufacturing process and the
environmental and operating conditions. The failure indices are based on the previous failures data
which are calculated using the history of the main parameter of the converter which are strongly
affected by the aging process. In this article, a new real-time indicator is introduced using the
monitoring of the main parameters of the converter. Each indicator is modeled using Replicator
Neural Network (RNN) and the network reconstruction coefficient or reconstruction error will be
considered as the reliability index or the coefficient of anomaly of the converter. In fact, the
reliability assessment is based on the comparison between a reference model of the converter in
normal conditions and the estimation of abnormal operation of the converter in the future. In the
proposed method, a normal distribution function on the reconstructed error signal, their fit and
percentage distance are introduced as the abnormality risk coefficient. The advantages of this
method include taking into account all the uncertainties in the process of Manufacturing the power
switch and its working conditions, not needing the aging test process in preparing the failure data
and taking into account all the failures
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