ISSN 1229-1889(Print)
ISSN 2287-9005(Online)

J Korean Soc Qual Manag Vol. 52, No.2: 275-286, June 2024
httos.//dx.doi.org/10. 746 9/JKSAM.2024.52.2.275

FIHA ASTEE et FE|FR2| FHFIHIE FF

OJAPA" - R L uhg T - wl

* gJo] 2ol ol
" et

ARG

Life Cycle Cost Estimation Method for Spare Parts
Using Weapon System Hierarchy
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ABSTRACT

Purpose: The spare part cost is one of the most important cost factors with which construct Life Cycle Cost.
The LCSP(Life Cycle Sustainment Plan) Guidebook issued by Korea Ministry of Defense, however, suggests
a simple equation to estimate the spare part cost using maintenance task frequencies and each part cost.
Therefore, following the cost estimation method in the LCSP Guidebook may lead to an improper cost estima-
tion result since both the hierarchical structure of the weapon system and the part discard rate are not
considered. The purpose of this study is to develop a new life cycle cost estimation method for spare parts
of weapon system during its life cycle.

Methods: In this study, the detailed cost structure of spare parts is provided. Also a new spare part cost
estimation methods for the each cost element are proposed, considering the hierarchical structure of weapon
system and the part discard rate. And the proposed spare cost estimation methods are applied to K system
for a case study.

Results: Based on the case study of K system, the spare part cost estimation method, proposed by this study,
shows that it can complement the estimation method suggested by the LCSP Guidebook. It also shows that

it is applicable to the weapon systems for Korea armed forces.
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Conclusion: The proposed life cycle cost estimation method for spare parts has an advantage of estimating
the spare part cost more accurately. It is expected to be useful in analyzing the procurement alternatives
objectively and making up the Korea armed forces budget effectively.
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Figure 1. Life Cycle Cost and Spare Part Cost
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n : Number of the lowest level maintenance items
© QTY4 ¢ Quantity of the systems
k; © The maximum hierarchical level of the ith item
- DCR;; * Discard rate of the jth hierarchical item of the ith item
- RMMC;, : Replacement maintenance material cost of the Ith hierarchical item of the ith item
- QTY; : Quantity of the Ith hierarchical item of the ith item
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A, ¢ Failure rate of the ith item
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Figure 2. Virtual Combat System Hierarchy and TCMC Estimation
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Table 1. K System Specification

Quantity of the

3 AOR 1,622 Hours (Assumed)
Systems

. 6,440 items
. 3 Level Maintenance . . .
Maintenance Level . . Number of Parts (including non-maintenance
(Unit, Intermediate, Depot) items)

Life Cycle 30 Years (Assumed) Hierarchy Level 9 Levels

Inflation Rate 2 % (Annually, Assumed) - -
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Table 2. Part of K System Hierarchy Structure and Discard Rate

Item
-, D
Item Level | Task Code Classfication | 2% II(-Dpcr; )
K System 1 - System 0 - 1
Combat System 2 - s 0 - 1
Item
Cabinet1 3 - Non-=maint. 0 - 1
Item
IPN 4 HGHNBAA | Maint. Item 0.05 |1 1
, Non-maint.
Rack Ass'y 5 - 0 1 x (1-0.05) 0.95
Item
Display 6 HGONBAA | Maint. Item | 0.05 |1 x (1-0.05) x (1-0) 0.95
PCB 7 HGHNBAA | Maint. Item | 0.05 |1 x (1-0.05) x (1-0) x (1-0.05) 0.90
LED 8 |JGHNBAA | Maint. Item | 0.05 |1 x (1-0.05) x (1-0) x (1-0.05) x (1-0.05)| 0.86
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Table 3. Material Cost for LED and Its Higher Level Items :

K System Case

Item I RMMC, Z{H 1- }
TY, DCR, AOR A
ltem Levell cassfication (Dmu l) (KRW) oY ><1(2MML(J/'7TZ>)<QTK1 f '
K System 1 System 1 0 1 - 1,622 -
Non-maint.
Combat System 2 1 0 1 - 1,622 -
Item
Cabinet1 g | Non-maint 1 0 1 - 1,622 | 0.00061983
Item
IPN 4 Maint. Item 1 2,000 1 2,000 1,622 1 0.00011425
Rack Ass’y | 5 Nor;e“rfmt' 0.95 0 1 - 1,622 | 0.00003660
Display 6 Maint. Item 0.95 0 1 2,000 1,622 | 0.00000739
PCB 7 Maint. Item 0.90 0 1 2,000 1,622 | 0.00000134
LED 8 Maint. Item 0.86 5,000 6 27,721 1,622 | 0.00000132
Table 4. Replenishment Cost for LED and Its Higher Level Items : K System Case
Y(TIf-
Item 11— ITC;, (D('le,l)
Item Level Classfication ( DCR, l) DCR,| (KRV&;) QTY, {X DCR, % 17C, AOR, N
x QTY
K System 1 System 1 0 - 1 - 1,622 -
Non-maint.
Combat System 2 1 0 - 1 - 1,622 -
Item
Cabinet1 g | Non-maint. 1 0 - 1 - 1,622 0.00061983
Item
IPN 4 | Maint. Item 1 0.05 88,812,753 | 1 4,440,637.7 1,622 | 0.00011425
Rack Assy| 5 |lonmamt| g 0 - 1 - 1,622 | 0.00003660
Item
Display 6 | Maint. Item 0.95 0.05| 351,323 1 4,457,325.5 1,622 | 0.00000739
PCB 7 | Maint. Item 0.90 0.05| 31,814 1 4,458,761.1 1,622 | 0.00000134
LED| 8 |Maint. Item 0.86 0.05 173 6 4,458,805.6 1,622 | 0.00000132
7t 58 34E, @ 7 55 9 FAE A A F5 U] L =(LED)Y 1 3] F59 Azt
2HAEA v]-&(Material Cost) 2] (2)F ¢]&3to] T3S wf 177.8¢Y°]32, A|5-1] B]-&(Replenishment Cost)
21 (3)& o] &3te] el uf 28,569.1¢ 0|t} 1E]al g WHo R HE F&ol thal] AAet K A A g u]u]

(TCMC)¥ Table 5 #t}.
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Table 5. Corrective Maintenance Cost of K System

Classification Estimated Cost (KRW)
Material Cost 132,474
TCMC Replenishment Cost 101,712,571
Subtotal 101,845,045

4.2.2 A27gu|H]

AL AU A 2T 53, AL NS, F

=i
2 (MR FAF K AA *}z.r A A= Table 67 Zon st WpHo g RE IRt} Aakst K A4 A A
(TPMC)¥ 35,776,104 0|t}

Table 6. Planned Maintenance Cost of K System

. PMMC.
TY .| FRE $
Task Code Name Material QTY, Q. (KRW) Cost (KRW)
CPONCAA SKP, Mopthly, Umt' Level, | (Consumable) 3 12 1.000 988,000
Monitor Cleaning Alcohol
Console Trackball, 6 Month, (Consumable)
CNHNDAC Intermediate Level, Clothes, 8 2 2,000 96,000
Cleaning Alcohol
UPS, 2.5 Year, (Periodic)
Cabinetl | HEHNDAA | Intermediate Level, oc! 1 | 04 | 487,860 | 585432
Battery (8 ea)
Battery Replacement
ICU | HEHNDAC bet, ’ Air Filter, 1 | 02 | 140,000 84,000
Intermediate Level, .
Time Keeper
Replacement

4.3 K AA #2155 v +4 2% vju

K A AL Aol A 17 2|34 v]§ 424 2 4b&st 134 H]H](TCMC)SSr A€ Au 8] (TPMC) 2] e
137,621,149¢) 04, 4% A7k Zg]id 0 o
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Proposed Estimation Method
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