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Dynamic opportunistic maintenance strategy for series systems
considering maintenance time and dependence
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(1. School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai Waigaogiao
Shipbuilding Co., Ltd., Shanghai 200137, China)

Abstract: Aiming at the characteristics of complex structure, long maintenance time and high
maintenance cost in the maintenance process of multi-component system, the dynamic opportunity
maintenance strategy of multi-component series system was proposed. Four factors were considered in
the strategy: preventive maintenance duration, minor repair duration, structural dependence and
economic dependence. Firstly, single component was used as a research object. The optimal
maintenance period of the component layer was determined, and the system trial maintenance plan was
formulated. Then, based on a trail plan and considering the structural dependence and economic
dependence, the system-level maintenance optimization model was established with the maximum cost
saving as the optimization goal. The rolling plan was applied to achieve dynamic updates of the
maintenance plans. Through arithmetic example, this proposed policy is proved to be effective and

necessary.
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Fig.1 Dynamic maintenance plan considering maintenance duration and structural dependence
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Tab.1 Related parameters of various components
A S; Wpi Wei dr d d’ d Bi A tis

1 300 3.0 2.5 1.5 1.0 0.5 0.3 2.05 353 365.1

2 450 1.0 0.8 0.5 0.4 0.2 0.1 2.00 210 350

3 350 1.5 1.0 1.0 0.5 0.3 0.2 1.80 220 355

4 400 2.0 1.5 1.0 0.8 0.5 0.3 1.90 230 383

5 500 2.0 1.5 1.0 0.8 0.5 0.3 1.85 186 285

6 250 2.5 2.0 1.5 1.0 0.6 0.4 2.10 217 300

7 360 1.5 1.0 0.8 0.5 0.2 0.2 2.15 263 330

8 290 1.0 0.7 0.5 0.3 0.1 0.1 2.20 170 375

9 340 3.0 2.5 2.0 1.5 1.0 0.5 1.95 180 310
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Tab.2 Individual maintenance optimization results
P T;(PM) T;(PM&CM) 1;1(PM) 11 (PM&CM) tin(PM&CM) Ci(T))(PM) C;(T;)(PM&CM)
1 575.0 365.1 209 0 - 22.95 18.95
2 680.2 420.5 239 35 - 24.18 20.03
3 650.5 400.5 308 46 - 23.34 19.20
4 705.4 520.4 343 117 410 19.45 16.55
5 538.6 358.6 370 220 - 29.60 24.60
6 595.3 432.6 383 283 - 30.56 22.00
7 905.1 637.3 591 331 - 28.35 26.15
8 755.8 435.2 612 400 - 22.13 18.24
9 600.4 490.4 556 435 - 27.96 21.60
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Tab.3 Optimal grouping considering economic dependence
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Tab.4 Cost savings under different correlation coefficients

Sy @ Ep(G)/ot  Ep(Gp)ot  Ep(G3)/JG Epr/7C
0 513.35 1060.45 380.22 1954.02
0.2 830.23 1350.20 701.30 2881.73

S) 0.4 1100.20 1700.35 1100.23 3900.78
0.8 1800.12 2615.13 2025.50 6440.75
1.0 2155.15 3006.18 2210.65 7371.98
0 783.26 1360.55 580.54 2724.35
0.2 1230.45 1800.20 1012.30 4042.95

S3 0.4 1712.34 2279.35 1500.50 5492.19
0.8 3001.20 3315.67 2825.50 9142.37
1.0 3450.33 3683.27 3210.15 10343.75

s iG/d Ep(Gyd  HEBATEY
G ={1,2,3} 33.50 783.26 4.53
G, =1{4,5,6,7} 260.70 1360.55 721
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