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Abstract: Based on the idea of state-rate degradation interaction and state discretization, a multi-component
dynamic degradation interaction model is established. Besides, a non-periodic inspection policy is
introduced based on the overall degradation condition of the interaction system. Moreover, from the
perspective of maintenance, which can decrease the short-term interacted degradation rate of the related
components, a dynamic opportunistic maintenance model is established with the goal of minimum
maintenance cost per unit time. Furthermore, the non-periodic inspection policy and imperfect preventive
maintenance actions are designed as well. The case study shows that the proposed model has cost
advantages.
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Tab.3 Maintenance decisions in various cost ratios
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Tab.4 Comparison of maintenance decisions in different re-

lationships between components

M /M (C™M, CSM L, 5™y / 58 (q:Tosr) (g, Tosr)
2 (604,820,113 8) (1.00,8,1.00) 76.4776
3 (906,1230,1707) (0.90,8,0.70) 88.4085
5 (1510,2050,2 845) (0.85,8,0.60) 90.5158
10 (3020,4100,5 690) (0.85,8,0.60) 98.9725
100 (30 200,41 000,56 900) (0. 60,4,0.80) 120.402 2

1000 (302 000,410 000,569 000) (0.85,7,0.35) 762.994 8
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Tab.5 Comparison of maintenance decisions of two models at different w values

(g T sr*)
w Mg T 5r ) M (g* JTg or*) Q/%
M1 M2
0.9 (0.60,6,1.0) (0.70,4,1.0) 89.3675 89.5735 0.23
0.7 (0.85,8.,0.6) (0.65,5,1.0) 103. 400 8 109. 253 9 5.66
0.5 (0.85,8,0.6) (0.75,3,1.0) 94.810 3 144.120 1 52.01
0.3 (0.85,4,0.9) (0.80,4,0.8) 173.718 2 219. 486 3 26. 35
0.1 (1.00,8,1.0) (1.00,8,1.0) 252.956 0 315.032 8 24.54
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