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Abstract Recently, the Total Life Cycle System Management policy is being extended to the defense
industry to strengthen the efficiency and connectivity and achieve optimization throughout the life cycle
of weapon systems. As a result, it is required to prepare a Life Cycle Sustainment Plan to manage the
entire life cycle. In addition, Life Cycle Cost must also be continuously calculated and managed for the
economical operation of a weapon system. Since most of the opportunities to reduce the Life Cycle Cost
exist in the R&D phase, sufficient analysis and review of the Life Cycle Cost should be conducted in the
R&D phase. This study estimated the Life Cycle Cost using the M&S tool in the R&D stage. The Life
Cycle Cost structure was modeled and a method for calculating each cost element was presented. Also,
a comparative analysis was performed with the Life Cycle Cost calculated by the engineering analysis
method to verify the validity of the estimated Life Cycle Cost. The results of this study are expected to
be used as basic data for life cycle cost management of weapon systems. In future, when some cost
elements that were not reflected in this study are obtained from the military and related regulations and

guidelines are prepared, they will be reflected in the follow-up studies.
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Fig. 1. Life Cycle Cost over Weapon System’s Life
Cycle
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Fig. 2. LCC Analysis Process
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(LDC: Logistics Data Check) 395 &3l 244 +
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Table 1. OPUS10 S/W Input Table

Classification Input Table

System

Item

System/Item

. Item Structure
Information

Redundancy

Resource
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Station

Support Organization| Station Structure

Item Station Data

Autonomous Mission

Mission/Operation
System Deployment

Item Replacement

Item Repair

Maintenance
Item Reorder

Information
Materiel PM(Preventive Maintenance)
PM Location
221 JA/ES BE

AA /= BE dfFcl= A ElolE2
Item, Item Structure, Resource H|o]&o|t}.
System E[o|EolA= OOAAY AEAHEEHD),
AA B, AA 14E, AA HE 5= At AA
IAEY A #E AF dEYotA ¥, Item, Item
Structure, Redundancy H°o]&0] Ydsh= E59] 1L
FE TE, T S AEE v o R A ALtE
Ark AA H-EE FUHA F5E H&T F ARE
Higo g s A=
Item Ho]EA= OOAAE 3ot E5E 4
2, £19, vE, 1FE, 73S 4o, AR odF ot
grE e} 9 Table 28} Zt}. OOAAE 74
St 5 5 AHIBA(Task Code)7t U= FES X5t
9 HE7A] Aldske, & 460F F50l sl 22 AR
ARE A5t

2 System,

o

& dlojo

-1 O v

Table 2. Item Table Input Parameters and Guide

Input Parameter Input Guide

Identifier Part number
Description Item name
Price Item price

Failure Rate Reliability analysis results

Select LRU, SRU, PRU, SPRU, DU, DP

Type
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Az BEUSE Jeslitt M8L PE
dsloln, TABL A BAS sl 4EH gt
o B2az guslgr

EE9] 382 LRU(Line Replaceable Unit), SRU
(Shop Replaceable Unit), PRU(Partially Replaceable
Unit), SPRU(Subitem of PRU), DU(Discardable
Unit), DP(Discardable Part), ASSY(Assembly)7} 24
om, 7t 3PE EAL Table 33 Zth

AA| 460F =l et F=5 732 2785 6
Fig. 39] £7 7]&& 28strh ASSY §3°2 &R
H FE2 1 WY Al ZAERA gor EEE Ee= 7
THoRE Rl F5OE 48 oA FAE 5= 3L
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Item Structure HIolEoIA 5 7+ +2(EHE, 5%
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7 FAEE-E dgstsinh

Table 3. Characteristics of Item Type

Item Type Characteristics

LRU Repairable primary item replaced directly in
the system

SRU Repairable secondary item replaced in a
(partially) repairable item

PRU Partially repairable primary item replaced
directly in the system

SPRU Partially repairable secondary item replaced
in a (partially) repairable item

DU Discardable primary item replaced directly
in the system

DP Discardable secondary item replaced in a
(partially) repairable item

ASSY Not replaceable in system or item

Replaceable?

Y

es
st |
in the system?
es

i

No No
w Repairable? | | Repairable? |—n
l Yes ‘, Yes

Fully repairabl | |Fu||y pairabl

Yes Yes

Fig. 3. Item Type Classification Flow Chart
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Table 4. Station Type Selection Results

Station Type Characteristics
¢ Items are both repaired and
stocked
ip#1~#
Ship#1~#6 Autom Ordinary support is cut off
while on mission
Maintenance
Depot
T o 1 Depot Items are both repaired and
AA, BB, CC P stocked
Logistics
Squadron
* End Support Station
Workshop|* Used to model repair by
Manufacturer contractor
e Items are stocked but not
Store .
repaired

9] A% AH| P B AL Aol 7hsst,
AF 3 Fol & AYPxA3} FEE= o] o] &
FE AutomC 2 A5 FHIAT £5AT(AA,
BB, CO+= 78] 37 5 A1 Ao] 7hssEg &
Y& Depoto 2 HAsIAT}. YAZALS] A 4=8] 7}
58 50 tsliAe FPHE Fdske A Adx
ZoJdA, 8 E7MsE £50 doixe AEgGZ 5
Pol= A PxAo|2Z Workshop #3H Store 73
o] AgH APz oz HAsIgrt

A4z AES Agst| Ao =t FuA, +
FAW(AA, BB, CO9| A% 497 sHF7| =R
B AEZ Alguol Agsilon], AAZALY] -
AZAL U] AES HEo1dT
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Depot
Maintenance
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Store
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Workshop

Intermediate
Maintenance

DEPOT DEPOT DEPOT DEPOT
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Fig. 4. Station Structure

Item Station Data H|oJ&2 E5&0] |2 AAE
= X922 AX| e}t A3 FFS Agtot=d AREH

o o AL S ke A9 oFagH] EFo] ¥
g Aerde] Ague 5 AU FHoiH At 4

22 7 JoERE BIEA g AU sisoloF &
ot 2 dAoAe d5AERAY ARE s &
YAHEFA BS(SMR Code: Source Maintenance
Recoverability Code)E 7|&02 EEE A& X2+
A $FS APt SMR Code® #5292 EE4%
H, A A%, B E= {714 A4S 5729
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AA QF/E HEo| ddstke dY HolE
Autonomous Mission, System Deployment H|o]&
ojct.

Autonomous Mission Ho]EoAE A|A 7 7+

=2
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Y= SR AFZAT](ILS-MT: Integrated
Logistics Support - Management Team)ollA 4%
OOAIAY AZr AF S} Bt AT AlZkS d=sH
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A Auot 4% 49 A FEES YAtk 00A
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Farste] F52 H7|HleS 27st
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AlEgo]dstr] Qs e AHHoloh 17FAH] o] Lo
oSy e AlEe] o] Zgoto] E4517] 215l Materiel
PM, PM Location H°]&o4 RCM(Reliability
Centered Maintenance) ¥4 534 =&d o34
H i &5, AR =5 2424, ogH] vk,
428 A7 A28 QIA, &8 HE 55 YIS
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Fig. 5. Cost-Effectiveness Graph
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E7HEETE ARl A olA A eH]8
o, 1 A3 Table 59 2t

Table 5& W 3| U89 H-&1x0} HEQ
49 A& AIE FRIF £ Sty OOAAE 30497t 7
Hol1l Yot AQEE F H8-2 690 ol

o
-

L

P
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o, 2878 OO%RE AFEE T SR YH|-E 1]
2494 F /M 2 H5E AR5 vlEedE I
HH-E(CNO)HLH, 610 JYo] A== ]t

Table 5. LSC Calculation Result

LSC Cost Structure Cost (KRW)

Life Support Cost (LSC)

Total Investments (CI)

69,002,142,169
4,386,184,400
1,626,184,400

Item Investments (CII)

Resource Investments (CIX) 2,760,000,000
Recurring Cost (CN) 64,615,957,769
Item Consumption Cost (CND) 88,555,587
Transportation Cost (CNT) 381,598,670
Corrective Maintenance Cost (CNC) 61,098,243,758
Preventive Maintenance Cost (CNP) 732,148,590

Resource Sustainment Cost (CNW) 2,315,411,162

2.4 CATLOC =izt d9f

o
241 2BFIHE 1= L QA HWEM
CATLOCOIA AFE=E 3857|8189 vE32Ee

LAC(Life Acquisition Cost), LSC(Life Support Cost),
LOC(Life Operation Cost) ¥ LTC(Life Termination
CostE AT F7|AAL £8F7HE 2= =
AGEAAFEZ ] BAE EF7HE 12E &5
Sfof kAR, o]= CATLOCY] F=g571H]8 +x9 &
GotA] et mEbs] EolA AAste EF7IHE
TER FYF7HEE AESH] Y8 EB T CATLOC
Zr FEF7HE v x 9 B8R4 E H W EASH
o} X3 £39 £HF7HE v 8 A F AR, o
oF]-g 53 Zo] OOAA sfgotA] Pz HlE8 4=
H-82o| A A5ttt 11 A3} Fig. 63} o] St
CATLOCY] 357188 H|&122} v 8 4E HY
g 4= ASlTE CATLOCE 4857148 H-&84F 4t
Zotal Z429] H[ 83 AE T $£HFT|HE X0
g0 fxdlel=t E&EY, ol &9l €359 1%
F7|HE 125 E50t= $8F7]

Act.

=

2.4.2 AFNLHIE

AT7HEH-B(CR)Z CATLOCAIA A A== &
o2 OOAAY AAMND AFA] Ald w2 A
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§ FIIAA sF7IHE AbE B A

Instructions for LCC CATLOC

Structure Cost Element Cost Element | Structure
R&D Cost R&D Cost @R
LAC
Production Cost Production Cost w
Direct Operating Personnel
Cost -
Operation Cost 10c
Indirect Operating Cost w©
Onboard (o]
. a
Equipment N
ot Intermediate ax
_ Depot
L p <3 w7
oS Cost
o= Onboard e
Labor Cost | Intermediate LsC
aNT | N
Depot
Support Equipment Cost e
Support Cost Transportation Cost CNW
Training Cost a
Disposal Cost Disposal Cost =) [L(d

Fig. 6. Cost Element Mapping Result
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OPERATION &
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[N
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3 223,579,049,354 SUPPORT
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Classification Specification Cost (KRW)
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Labor Cost -
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Subtotal 144,413,701,758
Spared Item Cost
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Contract Maintenance (Labor Cost) 428,137,487
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os
Education Cost 381,197,688
Subtotal 68,352,784,655
Total 216,458,766,393

Fig. 9. Engineering Estimation Result
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Table 6. OO System O&S Cost

T O&S Cost
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