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Research on Monitoring and Repair Technology of Insulation
Aging of Generator Stator Winding
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Abstract

With the widespread application of high-capacity generators in power systems, sudden failures caused by stator winding insulation
aging have become increasingly prominent, posing a serious threat to the reliability of unit operation. To address issues such as the
complex multi-stress coupled aging mechanisms of insulation, weak early fault characteristics, and insufficient accuracy in post-
repair life prediction, this study establishes an intelligent diagnostic framework that integrates multi-source information, including
partial discharge, dielectric loss, and temperature gradient. Based on measured data, an enhanced Eyring-Arrhenius-Weibull coupling
life model is developed to achieve high-accuracy life extension assessment of insulation after repair. Experimental validation shows
that this method can effectively predict inter-turn short-circuit early warning thresholds, with a degradation identification accuracy of
94.7%, and after repair, the PDIV (Partial Discharge Inception Voltage) is significantly enhanced, while the tand stability meets long-
term operational requirements.
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