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[Abstract]

While traditional Performance-Based Logistics (PBL) contracts have primarily been applied during the
operation and sustainment phase of weapon systems, in 2024, Korea initiated its first PBL contract
from the initial mass production stage for certain defense acquisition programs. This marks a significant
shift in the logistics support paradigm. One of the most critical factors in early-stage PBL contracts is
determining the optimal quantity of initial repair parts to ensure system availability. Conventionally,
initial spare parts budgets have been estimated at approximately 3% of the unit cost based on long-term
sustainment experience. However, PBL contracts lack a defined standard for calculating appropriate
initial inventories. To address this, this study proposes a method based on operational parameters
detailed in the Operational Requirements Document (ORD), where the degree of operational scenario
segmentation influences both the operational modes and the operation time of each component within
the system’s Work Breakdown Structure (WBS). Using RAM-C (Reliability, Availability, Maintainability,
and Cost) analysis tools, this research compares system operation modes before and after segmentation
based on mission profiles. The results indicate that refining operational mode definitions can reduce
initial spare parts costs by approximately 60%. These findings highlight that detailed analysis of
operational modes and WBS-based component operation times, guided by ORD refinement, is crucial for

accurately estimating the optimal quantity of initial repair parts during the system development phase.
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I. Introduction

1. Research background
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II. Preliinaries
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1.2 Key Considerations for Initial PBL
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ITII. The Proposed Scheme

1. How to calculate initial repair parts cost
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Table 2. Initial repair Parts Cost Estimation Formula[1]

Cinitial = Tinitial X Nequip - MTBF X Cpart

Cinitiar * Initial repair parts cost

Tintia : Total life cycle weapon system operation time
Nequip © Number of operating equipment

Coart : Average repair accessory cost per failure

MTBF : Mean time between failures
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2. How to maintain an appropriate amount of
initial repair parts
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Fig. 1. Operation time of each sub—component before
subdividing the © 0 © weapon system operation concept
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Fig. 2. After dividing the © 0 © weapon system operation
concept, the operation time of each sub—component
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Table 3. LAMP input value

Annual operating hours, System life(PBL contract
period with DAPA), Number of finished product batches
by year, Repair parts supply time/distance, Number of
repairable and non-repairable parts, Maintenance
personnel annual salary, turnover rate, and total
available annual work time, Number of maintenance
equipment and operating costs, MTBF(Mean Time
Between Failures), MTTR(Mean Time To Repair),
Technical inspection time, Repair parts unit price, Item
discard rate, System’s Administrative/Logistics delay
time in the system, Repair parts delivery time,

Outsourcing repair costs, Annual planned repair time
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Table 4. Cost analysis values before operation mode
segmentation
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Cost

shiping| RePr ?Sﬂ
wng labor o
cost ent
cost
cost

Outsou|Planned
rcing |repair
cost | cost

Repurc
hase
cost

Total

Item
cost

Amount
(100
million
won)

237.11121.0| 13.9| 00| 262| 0.0| 758| 0.2
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Table 5. Cost analysis values after operation mode
segmentation

Initial
Repair
Parts
Cost

e SuSipo r:
Pang labor eqp
cost ent
cost
cost

Outsou|Planned
rcing |repair
cost | cost

Repuc
hase
cost

Total

Item
cost

Amount
(100
million
won)

72.3| 48,6 52| 00| 142| 0.0] 41 0.2

IV. Conclusions
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