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The optimization of capacitor maintenance strategy
based on semi-Markov decision process

JIN Guang, XIAO Let, LI Haitao
(College of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract: For the characteristics of capacitor’ s stochastic deterioration, the research studied the scheme design and strategy

optimization problem of its preventive maintenance based on semi-Markov process. Taking the inspecting time as optimization

variable and considering the threshold of preventive maintenance times, the research built the long-run expense rate optimizing

model of the capacitor based on the Gaussian-Poisson process model of its stochastic deterioration. The analysis shows that for the

capacitors preventive maintenance is superior to posterior replacement in the saving of long-run expense rate.
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Fig.1 Change curve of capacitor capacity
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Optimization calculation result of

long-term running cost rate

a(0) og(x) o(T") T

N=1 R,,(T,N,a) 95.7144 107.4258 72.6 9.2
R,,(T,N,a) 299.5248 107.4252 80.4 8.1
Ry, (T,N,a) 250.3567 107.4176 82.6 13.7
N=2 R,,(T,N,a) 94.2758 107.4315 69.3 8.6
R,,(T,N,a) 290.9663 107.4258 74.2 7.4

R, ,(T,N,a) 260.4756 107.4258 76.3 11.8

300 ————— \ < — ;
R ——R,,(=1)
2500 B O R, (N=2)
‘ N — ng:g
N N _
L % K 3 4
%‘200 N . 3\‘\\\ Rz SIV= D]
% \*i Ry,(V= 2)
150} R
= - AN
¥ e NN
! s\ W, )
100- = g\ \;\ o By u/;(//yijﬁrm
501 1
%2 4 ¢ § 10 12 14 16 18 20
*ﬁﬁ!“ﬁﬁ}ﬁ (X1000)

B2 ARPAER s R SRR SRR
Fig.2 Relation between inspection period and long-term
running cost rate based on different maintenance strategies
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