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A Study on the Repair Parts Inventory Cost Estimation and
V-METRIC Application for PBL Contract

Yoon Hwa Kim, Sung Yong Lee”

Dept. of Industrial & Systems Engineering, Changwon National University

Abstract : For the PBL contract, it is necessary for the contracting parties to share information regarding the
reasonable inventory—level and the cost of its repair parts for the estimated demand. There are various
models which can be used for this purpose. Among them, V-METRIC model is considered to be the most
efficient and is most frequently applied. However, this model is usually used for optimizing the inventory level
of the repair parts of the system under operation. The model uses a time series forecast model to determine
the demand rate, which is a mandatory input factor for the model, based on past field data. However, since
the system at the deployment stage has no operational performance record, it is necessary to find another
alternative to be used as the demand rate of the model application. This research applies the V-METRIC
model to find the optimal inventory level and cost estimation for repairable items to meet the target
operational availability, which i1s a key performance indicator, at the time of the PBL contract for the
deployment system. This study uses the calculated value based on the allocated MTBF to the system as the
demand rate, which is used as input data for the model. Also, we would like to examine changes in inventory

level and cost according to the changes in target operational availability and MTBF allocation.
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[Figure 2] Two—Echelon Maintenance Inventory System
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{Table 2> Basic Information for Model Application
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[Figure 6] Calculation of Pipeline Using Excel VBA
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{Table 4> Allocation of Items
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units

# Iterations

[Figure 8] Number of Units of Item Allocated

120,000

100,000

80,000

60,000

40,000

Total Cost (KRW1,000,000)

20,000

200 400 600 800 1000 1200 1400 1600 1800 2000
SYSTEM MTBF

[Figure 9] System MTBF—Cost Curve

o] g0l Q7] "ol FeEREe] Fo8S
MTBF®] @& &af AHd 9l #g-sp3lvh
PBL 7loke] FeA %3] HH7HEE VIEoR

T
ol
3@
o
.-

k2 X
ar =
FARAYS B A2 AnFES

et +2| F4 M H|E ol 51 V-METRICS] &&0] 23 A7 87



WG MBS A1 ] Wl A2E A
A BEAGES B A AsEs g
B

References

1. AY. JIN, HS. LEE, Cost Analysis Methodology
for Performance Based Logistics of Equipment
Maintenance, =3 HAT, A327 #1335,
p225-276, 2016.

2. Y.H. Kim, S.Y. Lee, Review of Studies on
V-METRIC Related Models, Journal of the
Korean Society of Systems Engineering,
Vol.12, No.2, p47-57, 2016.

3. Y.H. Kim, S.Y. Lee, Review of Studies on
V—METRIC for Repairable Parts Inventory
Management, 2016 Fall Systems Engineering
Symposium, p46.

4. Y.H. Kim, S.Y. Lee, Review of Research on
Multi—echelon and Multi— indenture Inventory
Models for Repairable Parts, 2016 Spring
Systems Engineering Symposium, p37.

5. C.C. Sherbrooke, Optimal Inventory Modeling
of Systems: Multi—Echelon Techniques,
Wiley, New York, 1992.

6. F. Costantino, G. Di Gravio, and M. Tronci,
Multi—Echelon, Multi—Indenture Spare Parts
Inventory Control Subject to System Availability

A ABAXILOT =X H13H 1X. 2017. 6

10.

11.

12.

and Budget Constraints, Reliability Engineering
and System Safety 119, p95—101, 2013.

J. Muckstadt, A Model for Multi— Item,
Multi—Echelon, Multi—Indenture Inventory
System, Management Science 20, p472—481,
1973.

F.M. Slay, VARI-METRIC: An Approach
to Modelling Multi—Echelon Resupply When
the Demand Process is Poisson with a
Gamma Prior, Logistics Management Institute,
Washington, D.C. Report AF301—3, 1984.
C.C. Sherbrooke, VARI-METRIC : Improved
Approximations for Multi— Indenture, Multi—
Echelon Availability Models,

Research 34, p311—319, 1986.
W.D. Rustenburg, G.J. van Houtum, and

Operations

W.H.M. Zijm, Spare Parts Management at
the Royal Netherlands Navy: Vari—Metric
and Beyond, BETA Working Paper WP—39,
University of Twente, 1998.

J.W. Woo, A Decision Model for Optimal
Aircraft Engine/Module Level, =74 21
494, p.115-144, 2000.

S.T. Jung, S.J. Lee, Optimal Spare Part
Level in Multi Indenture and Multi Echelon
Inventory Applying Marginal and Genetic
Algorithm, Korean Management Science
Review 31, p61-76, 2014.

88 A|2HAMA|LIE





