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Life Prediction of Film Capacitor Under Combined Action of Electrothermal Stress
JIA Lei, YAO Cheng, LIU Gang
(1. Electric Power Research Institute, CSG, Guangzhou 510663, China;
2. National Engineering Research Center of UHV Technology and Novel Electrical
Equipment Basis, Kunming 651705, China)

Abstract: Film capacitor is the key component of power electronic system and its reliability is highly
related to the stable operation of the power equipment. However, voltage and temperature are the critical
factors affecting aging of the capacitor. In this paper, the polypropylene film capacitor is taken as the
object. The electrothermal stress accelerated aging test platform is set up, the life of the film capacitor is
extracted under different temperatures and voltages and the Arrhenius model and exponential model are
combined to study the life prediction of the film capacitor. The study results show that with the increase of
temperature and voltage the life of the capacitor is reduced significantly, in which the influence of voltage
on the aging of the film capacitor is more significant than that of the temperature. This study helps to further
analyze the mechanism of electrothermal stress on the aging of thin film capacitor and can be used for life
prediction to improve reliability of the system.
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Table 1 Accelerated aging test conditions for film

capacitor
%5 A/ C AR EE/% U/,
1 35 85 1.00
2 85 85 1.00
3 85 85 1.30
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Fig.1 Typical curve of capacitance variation of film
capacitor
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Fig. 2 Relationship between life cuamulative probability
and the life under different conditions (the data point is
the life of the capacitor sample and the dashed line is the
fitting curve)
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Table 2 Life of film capacitor under different conditions

T/C RH/% u/u, F#i/h
35 85 1.00 451.99
85 85 1.00 90.27
85 85 1.30 12.54
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Table 3 Acceleration factors of life under different
conditions
T/°C RH/% ul, AR NN 1
35 85 1.00 5.00
85 85 1.00 1.00
85 85 1.30 0.14
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