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Residual Life Forecasting of Metallized Film Capacitor
Based on Wiener Process
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(College of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: The metallized film capacitor is one of the most important components of the inertial confinement fusion (ICF) facility.
The effective residual life forecasting of capacitors affects the reliability of the whole facility. In order to forecast the residual life of a
single capacitor effectively, a method which fuses prior degradation information and its own degradation data was presented. Firstly, the
capacitor’ s degradation process was modeled with Wiener process, whose parameter’s prior distribution was established on the basis of

prior degradation information. Then the real-time residual life forecasting of the capacitor was proposed by Bayes method. Finally, the

significance and practical value of this research was verified by an example.
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Tab.1 Capacitance change of a capacitor

t/shots C(1)/uF
0 56.71
1000 56.68
2000 56.64
3000 56.56
4000 56.38
5000 56.10
6000 56.06
7000 55.82
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Fig.2  PDF curves of residual life for a capacitor
survived to 5000, 6000 and 7000 shots
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Tab.2 Evaluation results using prior information for

a capacitor survived to 5000 shots

A DX ] SRR {E
2 (107%) (0.8595, 1.001) 0.9317
5(107%) (0.2287, 0.3519) 0.3186
7(10*) (1.973, 2.892) 2.389

R3 000 RFEMEFEXENEITER(FIALRER)
Tab.3  Evaluation results using prior information for

a capacitor survived to 7000 shots

A DX ] JE R E
2 (107%) (0.8695, 1.043) 0.9563
c(107%) (0.2507, 0.3497) 0.3012
7(10*) (1.549, 2.617) 2.034
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Tab.4 Evaluation results using no prior information for

a capacitor survived to 5000 shots

A DX ] At
2 (107%) (0.8142, 1.771) 1.271
c(107%) (0.2113, 0.3361) 0.3064
T(10") (0.9006, 2.782) 1.530
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