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A Study on Cost Avoidance and Total Life Cycle Cost to Analysis of
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ABSTRACT

The share of advanced technology in modern weapon systems are gradually increasing, and life cycle of components
are shortened due to the rapid speed of technological development. On the other hand, the weapon systems have a
characteristic that takes a long time in the requirement stage of weapon to the operation and maintenance stage. Due
to inevitably, obsolescence of the main components for parts occurs in the acquisition phase. The obsolescence parts
could cause delays in mass production schedules, and further adversely affects operational availability due to poor
supply of repair parts during in the maintenance phase. However, business managers are obliged to maximize the
performance while minimizing the cost of the total life cycle of the design, production, and operation stages. It is
necessary to establish and implement an appropriate components and parts of life cycle management plan. In this
research, we analyzed the effectiveness of parts obsolescence management through cost avoidance and total life cycle
cost that can be reduced through proper parts obsolescence management.
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Over 70% of the parts are
obsolete before the first
system is installed!
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Fig. 1 Percent of obsolescence COTS parts versus
the first 10 years of surface ship sonar system
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Table 1. Average cost of obsolescence resolution
method in SD-22

) Percent Average
Resolution Method %) Cost(§)
Approved parts 34 1,028
Life-of-need buy 15 5,234
Simple substitute 33 12,579
Complex substitute 9 25410
Extension of production 5 25472
or support
Repair, refurblshment, 1 65015
or reclamation
Development of a new item 3 655411
or source
Redesign - NHA
(Next Higher Assembly) 3 10928
Redesign - complex/system ' 10,287,964
replacement
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Table 2. Proposed cost of obsolescence resolution
method and cost avoidance for south korea

Cost Gt
Resolution Method (KRW) Avoidance
(KRW)
Existing Stock 0 78,128
Approved parts 78,128 318,510
Life-of-need buy 396,638 559,366
Simple substitute 956,004 975,156
Complex substitute 1,931,160 708,068,840
Extension of
production - -
or support
Repair, refurbishment, B B
or reclamation
Development of a B _
new item or source
Redesign - NHA
(Next Higher 710,000,000 860,000,000
Assembly)
Redesign - complex/ 1 570,000,000 B
system replacement
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Table 4. Defense Budget Expenditure of S. Korea in

2016
) Defense Force
CipzrIrg eosl Improvement Cost Sl
KRW 27 trillion KRW 11 trillion KRW 38 trillion
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Table 5. Development cost analysis for 18 core parts
localization project

Total Total
Number of
Type ) development | development
assignments
cost cost
Redesign Raii?géc KRW KRW
-NHA oic 5 EA 3.55 hillion 0.7 billion
Redesign tgﬁsﬁ?tgr KRW KRW
-Complex ol 13 EA 20 billion 1.5 billion
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Completed or In Process.
Scheduled —

Production
Plan 9% 9 0 1 23 4 56 7 89 012 345678 91 1112

Actual budgeted refresh planned by
the manufacturer based on
observations of obsolescence
events, production status, and
budget

Predicted refreshes
from circa 1998
MOCA analysis
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Forecast
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Fig. 2 Parts obsolescence prediction results of
MOCA modell2, 8]
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Fig. 3 Calculating factor for life time buy cost(8]

Minimum total
cost is in year 7

Total Cost, Cryy

100000

80000

Lifetime buy cost, C, 7

Cost

60000

40000

o ,__Design Refresh Cost, Cpe
-

20000 o

°
00

0
0 5 10 15 20
Design Refresh Year (after obsolesence)

J% 4. Porter 22 S &85 ETYFT| B
LE9]
Fig. 4 Estimation result of the total life cycle cost
using the Porter model9]
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Table 6. Comparison of models for estimating total life
cycle cost
[tem MOCA Porter EEE-FORCE
Disclosure 2006 1909 2012
Year
Type of PrOba/b'"S“C Ssermirisi | Provebiiste
estimation . (Monte—Carlo)
Deterministic
User Group plenty usually lowness
Disclosure Only Model Private
Consortium release
Possibility
Domesic Middle High Low
application
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350,000,000
300,000,000
250,000,000
200,000,000
150,000,000
100,000,000

—

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

50,000,000

=@ Life-Buy Cost
a8l 6. H-F7|A Aol thst Porter2 & 2|
x AI:I:! le Hl_g_

Fig. 6 Total life cycle cost for H-weapon system using
porter model

Redesign Cost Life Time Cost
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Fig. 7 Total life cycle cost for A-weapon system using
porter model
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