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Equipment time-varying availability evaluation and support project
optimization for multi-echelon support system with
finite repair capacity

XU Li', LI Qingmin®, HU Yijun' , HU Xiaogqi' , LIU Xin'
(1. Navy Military Representative Office of Qiqihar Area, Qigihar 161041, China;
2. Office of Research and Development, Naval University of Engineering, Wuhan 430033, China)

Abstract; The spare parts inventory and department repair capacity are important factors to influence the process of maintenance turnover for
spare part, and it restricts the use effect of equipment. Aiming at the support project evaluation and optimization when the demand of spare parts is
dynamic in the mission phases and considering the influence of repair capacity to spare parts repair process, an evaluation model of time-varying
availability was set up for the multi-echelon support system with finite repair capacity on the basis of the METRIC methodology and dynamic queuing
theory. Based on the evaluation model, an optimization model for the support project of multi-echelon support system during the mission phases was
proposed by taking the support cost as the optimization objective and the equipment availability as the constraints. The minimum availability of the
whole mission was taken as observation value and the margin optimization was used to get the optimized project for each resource. The analysis
results of an example show the availability value for different mission phases can be given by the evaluation model, and the optimized project of
resources for the multi-echelon support system can be obtained by the optimization model and method. The proposed models and optimization
method can provide decision support to equipment support staff for rational support project.
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Tab.1 Operation scenario of equipment

5 BB HSESRI S 155 BBt %1/h
BB 1 1 0—400
Fres2 0.5 400—800
MrEs 3 0.4 800—1800
WrEz 4 1 1800—2500

PeAs ISR SN 2 w418
FEMBCE AN 4 i, R 6 RIfEREA L4,
PR, 32900 55 P Ak G i 2 18] () 4 1R 2 i
IFE] 3l Ay [ 48,48 ,48 T h, Hrdk gk i 5 )5 J7 &
b2 [B) £ 132 i B 8] 43590 S [ 60,60 Th, 453644
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Tab.2 Parameters of spare parts

R MTBF/h 2EHLEL #UER /T
LRU, 600 3 2.35
LRU, 625 1 1.5
LRU, 700 2 1.905
LRU, 725 1 1.4
LRU, 800 2 1.1
LRU, 1000 2 1
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Tab.3 Maintainability parameters of spare parts

‘ R P 5 1 ]/ h B Ul TR R A ATE A NRTS

i 5 1, I R, R, H, IR 1, I R, R, H,
LRU, 72 72 72 48 36 48 0.7 0.7 0.7 0.38 0.38 0
LRU, 48 48 48 36 36 36 0.8 0.8 0.8 0.25 0.25 0
LRU, 72 72 72 48 24 48 0.8 0.8 0.8 0.30 0.30 0
LRU, 48 48 48 48 48 48 0.8 0.8 0.8 0.29 0.29 0
LRU;, 24 24 24 24 48 24 0.8 0.8 0.8 0.22 0.22 0
LRU, 36 36 36 36 48 36 0.7 0.7 0.7 0.4 0.4 0
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Tab.4 Optimal support project for support system

LRU, LRU, LRU, LRU, LRU, LRU, R%%&

H, 0 0 0 0 0 0

R, 1 0 1 0o 0 0 4
R, 2 1 1 1 1 1 5
s 2 03 3 3 3 3
L, 3 1 2 1 2 2 2
L, 4 2 3 2 3 2 2
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