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Abstract The military is actively introducing new equipment to prepare for the future security
environment that strategizes cutting-edge technology. Old equipment and related repair parts that have
no use are being disused according to a disposal plan. Unlike equipment, repair parts have different
mean times between failures (MTBF) and lead time. Moreover, uncertainties are significant, so the
problem of overstocking or shortage exists at the time of disposal. As a result, the military manages
inventory by reducing the purchase budget for the repair parts based on the disposal point.
Nevertheless, it is difficult to calculate the appropriate time to suspend purchases according to the item.
In this study, based on real decision-making rules, a system dynamics simulation, which analyzes
dynamic changes easily, presents a model that can calculate the appropriate time to suspend purchase
for each repair part of military equipment scheduled for disposal. Through the established model, it is
possible to calculate the equipment availability and cost according to MTBF and lead time characteristics
of each repair part and determine the proper purchase suspension point that satisfies the target
availability at the minimum cost. This model is significant because it can be extended and applied to

operating equipment in the military and various civilian industries.
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Fig. 1. Repair Parts Inventory Management Model
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Fig. 3. Optimal value change according to MTBF
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Table 4. Optimal Purchase Stop Point when MTBF is 6

Leadtime Purchase Cost Availability
Stop Point
Table 3. ngimal Purchase Stop Point when leadtime 3 288 67.184 0.85
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Appendix. Construction of model variables

Category Variable Function
Battle Field INTEG(Return-Repair, Initial Number-Initial Repair Shop)
Repair Shop INTEG(Repair-Return, Initial Repair Shop)
stock Supply Line INTEG(Purchase-Shipment, Target Supply Line)
Inventory INTEG(Shipment-Use, Target Inventory)
Backlog INTEG(BLin-BLout, 0)
Repair IF THEN ELSE(Time<{=Use Stop Time, Battle Field/MTBF, 0)
Return MIN(Use, Repair Shop/Repair Time)
Purchase IF THEN ELSE(Time<{=Purchase Stop Time, Order Quantity, 0)
flow Shipment Supply Line/Leadtime
Use MIN(Backlog, Inventory)
BLin Requirement
BLout Use
Initial Number 100
Initial Repair Shop 0
MTBF 5
Use Stop Point 300
Repair Time 2
Requirement Repair
Smoothing time 12
Forecasting SMOOTH(Requirement, Smoothingtime)
Target Inventory Forecasting*Target Days
Target Days 1
Leadtime 5
Target Supply Line Forecasting*Leadtime
Auxiliary Inventory Adjustment m);(;ai?j;Igg’emOfY*Tﬂfget Supply Line-Inventory-
Order Quantity IF THEN ELSE(‘MODULO( T‘{me, Adjustment ?eriod):O,
Forecasting*Adjustment Period+Inventory Adjustment, 0)
Adjustment Period 12
Purchase Stop Point 265
Shortage Rate MAX(Backlog-Use, 0)
Availability Battle Field/Initial Number
unit inventory cost 1
unit shortage cost 99
inventory cost (Supply Line + Inventory)*unit inventory cost
shortage cost Shortage Rate*unit shortage cost
Cost shortage cost + inventory cost
Total Utility Availability + Fill Rate
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