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Heuristic search algorithm for opportunistic replacement

strategy of multiple life-limited parts

FU Xuyun', TIAN Yapeng', ZHONG Shisheng', LIN Longxiang®

(1. Department of Mechanical Engineering,
Harbin Institute of Technology (Weihai), Weihai Shandong 264209, China;
2. Air China Technics, Air China Limited, Beijing 101312, China)

Abstract: A heuristic search algorithm was proposed to solve the lack of fast and effec-
tive problem-solving algorithm of opportunistic replacement of multiple life-limited parts
(LLPs). At first, an optimization model of the opportunistic replacement problem of multi-
ple LLPs was established to minimize the total LLP cost in the whole life cycle, and the solu-
tion space was expressed as a tree structure. To improve the efficiency of the search algo-
rithm, a child node generation method and a node number control method in single layer
were proposed. Based on these, a heuristic search algorithm was proposed. Finally, the pro-
posed algorithm was evaluated and validated by numerical experiments and an actual applica-
tion case. The results show that there is a relationship between the consumed time, the sol-
ving effect and the generating coefficient of child node « as well as the maximum number of
single layer node 3; when selecting the appropriate ¢ and 3, the proposed algorithm can a-
chieve good results in a relatively short period of time; the proposed algorithm can be applied

to large-scale opportunistic replacement of multiple LLLPs with the equipment total life of
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200000 time units and including 100 LLPs.
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Table 1 Partial experimental results

a B t/ms »/% r/ % R/ %

0.5 10 0. 95 0 6.78 15.31
0.5 160 15.05 30 1.77 10. 05
0.5 310 19. 25 30 1.72 10. 05
0.5 460 31.70 30 1. 63 8. 29
0.5 610 54. 10 30 1.63 8. 29
0.5 760 61.15 30 1.52 6. 06
0.5 910 60. 40 30 1.52 6.06
0.5 1000 58. 95 30 1.52 6. 06
1.0 10 2.25 0 11. 30 19.71
1.0 160 34. 00 15 4. 39 13.08
1.0 310 77.05 25 3.53 11. 32
1.0 460 116. 45 30 2.69 11.32
1.0 610 163.75 35 2.16 11.32
1.0 760 209. 10 35 1.79 11.32
1.0 910 247.05 60 1. 29 10. 53
1.0 1000  303.10 60 1. 18 10. 53
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Table 3  Solutions for life-limited parts replacement strategy
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