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Lifespan Prediction of Rectifier Diodes Based on Improved
Grey Wolf Optimization-simple Recurrent Unit Network

XIE Liang', CHAI Lin' ", DUAN Hang’, FANG De'
(1. School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081, China;
2. China Steel Group Safety and Environmental Protection Research Institute Co. , Ltd. , Wuhan 430081, China)

[ Abstract] As essential components in power conversion modules, rectifiers are extensively utilized in power supply systems such as
inverters, where their operational reliability directly influences the overall system performance. In order to enhance the reliability of
rectifiers, it is critical to conduct lifespan predictions for sensitive components, particularly rectifier diodes. A predictive model was
proposed that employs an improved grey wolf optimization (GWO) algorithm to optimize the hyperparameters of a simple recurrent unit
(SRU) network. Initially, a power cycling accelerated aging test was performed on the diode, followed by an analysis of its characteris-
tic parameters, with forward voltage drop identified as the primary aging indicator. Subsequently, the improved GWO algorithm was ap-
plied to optimize SRU hyperparameters—such as learning rate, number of hidden layers, and iteration count—thereby establishing a
hybrid predictive model. Finally, the model was trained and validated using aging test data, with predictive accuracy compared against
alternative models. The results show that the proposed model achieves superior predictive accuracy, and the data-driven predictive ap-
proach enhances the precision of diode lifespan estimation compared to conventional analytical modeling methods, thereby contributing
to enhanced operational reliability of rectifiers.

[ Keywords] rectifier diode; lifespan prediction; accelerated aging test; simple recurrent unit; improved grey wolf optimization
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Table 1 Aging data of rectifier diodes
T REIRE/C BIRERE/V O RBURRE/V RBURB R

VD, 90 0.765 0.691 537
VD, 90 0.758 0.681 544
VD, 100 0.749 0.693 312
VD, 100 0.772 0.701 334
VD, 110 0.776 0.689 202
VDg 110 0.759 0.675 197
VD, 120 0.768 0.673 128
VDg 120 0.782 0.675 134
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Table 3 Comparison of prediction results for
rectifier diodes

e WERE/C RMER/V JREEINR
SEBRiE 0.692 529
THRIE %0 0.689 529
SEBRE 100 0.688 311
TR 0.687 316
SR E 1o 0.679 205
T 0.681 207
SEBRE 120 0.672 125
TR 0.674 122
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