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Joint Optimization of Preventive Maintenance and Carrying Carried
Spare Parts for Offshore Aircraft Fleet Fleet Life-limited
Components Scenarios
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(Qingdao Campus of Naval Aviation University, Qingdao 266041, China)

Abstract; Offshore aircraft fleets differ significantly from roadbed ones in operational scenarios, making it difficult for a
land-based traditional optimization method is a lack of support bases in the offshore area, and the fleet support scenarios are
quite different from those of land-based support. This makes the traditional optimization methods suitable for land-based
support difficult to meet comprehensive requirements for offshore fleets such as availability, cost, safety, storage space,
and supply of spare partsthe fleet in offshore area operations. To address this issue, with the life-limited components of the
fleet taken as the object, a joint optimization model based onsuitable for the offshore area backgroundsupporting process is
established. The model, which takesaims to ensure cost-effectiveness, with decision variables including periodic replace-
ment intervals, spare parts carrying quantities, and shortage replenishment quantities. Based on specific offshore area fleet
mission scenarios, by taking the fleet service ability rate, total available aircraft days, spare part storage space, and fail-
ure/parts shortages per 100, 000 flight hours as constraints, this paper utilizes the support efficiency-cost ratio as the objec-
tive function, and takes the fleet availability rate, total operational flight days, spare parts storage space, number of fail-
ures and spare part shortages per 100, 000 flight hours as constraint conditions. It comprehensively considers the multiple
mission requirements of the fleet in the absence of support bases. Aiming at the difficulty in solving the model, a Monte
Carlo-PSO algorithm to solve the problem, thus overcoming the limitations of traditional methods in offshore area opera-
tions. Case analysis shows that, compared with the current support scheme, the supporting efficiency-cost ratio of the opti-
mized model in the paper can beis increased by 6. 8 times, and the number of failure and spare part shortages per 100, 000
flight hours can beis reduced by 98. 6% and 96. 1% respectively; Compared with the traditional optimization method, the
supporting efficiency-cost ratio of the optimized model is increased by 27.9%. The research results can provide a supporting
scheme that takes into accountfor mission requirements, safety, economy, and resource constraints for fleets performing under spe-

cific offshore area missionscenarioss.
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