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Abstract Recently, the research and development of weapon systems have expanded from ILS centered
on acquisition costs to LCS, including operating maintenance costs. Regulations define the provision and
formula of operating maintenance costs, but this does not consider the characteristics of the design and
operation/maintenance of real weapon systems based on engineering calculations. Therefore, this study
suggests a simulation design method to complement these areas and produce more accurate operating
maintenance costs. The research procedures are as follows. First, the provision and formula of operating
maintenance costs were defined to make the simulation results applicable. Second, a simulation model
was developed by reviewing design considerations so that the simulation results reflect reality more
accurately. The design considerations include the PBS of weapon systems, operation schedules,
specifications for operation/maintenance/warehouse facilities, and basic cost information (personnel
expense and spare part/equipment cost). This study is expected to be effective in calculating the

operating maintenance costs more easily and accurately.
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Table 1. The Comparison of Development Scope for

ILS & IPS
No. ILS IPS Note
1 ~ Product Support Addition
Management

2 Design Interface Design Interface N/A

3 - Sustaining Engineering | Addition

4 Supply Support Supply Support N/A

5 Maintenance Planning Maintenance Planning N/A

and Management
Packaging, Handling, | Packaging, Handling,
6 Storage and Storage and N/A
Transportation Transportation
7 Technical Data Technical Data N/A
Support and Test X
8 Equipment Support Equipment N/A
Training and Training | Training and Training

9 ) N/A
Devices Support

10 Manpower and Manpower and N/A
Personnel Personnel

11 Facilities Facilities and N/A

Infrastructure

12 Computer Resources Computer Resources N/A

Support
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Cost Category Calculation Apply for Calculation Note
in Regulation recommended in Regulation Simulation modified for Simulation
o Y (No. of Operator x Real Hour of
P . . Operation X Operation Manpow
E Operatmgox\s/ianpower AZ/’[ino.o‘())errOé)ztato;rxCl(a)Spgratmg o —er Hourly Cost(a) per Class) ®
E P p ¥ @ ! Operation Manpower Annu
T -al Income / Annual Working Day
I{f Annual Planned Performance(Hour or S (Real Hour of Operation X Vol. of
G Distance) X Target Availability x —Di_ )
Energy Cost . (0] Energy Consumption per Performance | @
Vol. of Energy Consumption per
C x Energy Cost)
[¢) Performance x Energy Cost
% Training Munitions and 2(Annual Shot Consumption X Cost o 2 (Real Annual Shot Consumption X o)
Expendable Stores Cost per Shot) Cost per Shot)
O-level . X
Clevel Y(Annual Maintenance Frequency X o 2 (Real Spare Part Consumption @
Spare Part Cost) Frequency X Spare Part Cost)
D-level
. (.30.ntractor Not Recommended N/A N/A N/A
Equipment | Logistics Support
M Maintenance| i
A c Technical Not Recommended N/A N/A N/A
I ost Support
N Software
T ) Not Recommended N/A N/A N/A
E Maintenance
g Other Maintenance Not Recommended N/A N/A IN/A
N Support
C System Upgrade Cost Not Recommended N/A N/A N/A
E No. of Maintenance Manpower X
C Annual Maintenance Manpower Cost X
(S) O-level (If Maintenance Manpower in O-level S(Real Working Hour of Mainten
T |Maintenance work. for various weapon system) -ance Manpower X Maintenance
Manpower Q Specific Ratio ¢} Manpower Hourly Cost(a)) ®
ost I-level Y (Annual Maintenance Frequency X % ¢ : Maintenance Manpower An
Working Time X No. of Mainten -nual Income / Annual Working Day
D-level -ance Manpower X Maintenance Ma
-npower Hourly Cost
(Real Replacement Frequency
S Support Replacement Not Recommended Z(Real Re le,lcemem Fre u,en X
Equipment Cost per Maintenance Equipment)
U . ¢} , ©
P [Maintenance| Renair Not Recommended 2 (Real Repair Frequency x Cost per
(I; Cost pa Maintenance Equipment)
R Other Support X(No. of Supporter x Support
T Manpower Cost Manpower Cost per Class) N/A N/A N/A
8 Sustaining Support Cost Not Recommended N/A N/A IN/A
Facilities Y Extent of Facility Surface x Cost
S
T Sustaining Cost per Extent N/A N/A /A
Training Cost Not Recommended N/A N/A IN/A
. (Real Maintenance Frequency
Transportation Cost Not Recommended (0] Z(Real Mmfltenance Frequency < @
E Transportation Cost)
T ) X (Real Spare Part Retention Ratio in
c Inventogy;slt-loldmg Not Recommended (@] Warehouse x Inventory Maintena
-nce Cost)
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Table 4. Operation Schedules Input Table

Operation| Weapon

Start | End |Distance |Operatio
s Vol.
Facility

No. System Time | Time | (km) | n Man.
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Table 5. Operation Facility Specification Input Table

Weapon System
Name Vol

Operation
Facility

Table 6. Maintenance Facility Specification Input Table

Maintenance Manpower | Support Equipment

Maintenance
Facility

Name Vol Name Vol

Table 7. Warehouse Facility Specification Input Table

Warehouse Spare Part
Facility Name s S
[ warehouse
© Mantenance shop2 © Mantenance shopl

[&] Operation base1 5] Operston bese2 Chal

Fig. 5. Facility Connection Diagram
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Fig. 6. Weapon System Operation/Maintenance Procedure

AE7H L= AY daof uet opy LF wEoR
saygict. ojnf w3k Sk PR Elst] 8] B
402 AT =AY #H7|Hch

1% Pl B7IAAY 14 o E FH
LRU/SRUe] w2t m3tel= FAgE0] 24, o8
Az},

&, 3% ¢ b 4 E FE7F LRUCTH g LRU

Rl o

5. Al G+

5.1 AlE8(0]

A ATE A8 FI1AIA B2 A system' 02 Hst
a1, F71AA BAL TA/EA AA 72 FESHo] o]
uEt AR W8 7Y gt

Ageold B4 g8 94 F1A

M e o5 F9

Al PBS BEE

S st SRUCTA 91 LRUS 289 ol 8 gorgrey oy e 9227 w9lz 2 2t 94
SHE. LA Z o ofjul AW 7 ES N e
| S RS NG AYish PRPMIR SR g gag 05 107 B9 298, 28 ge s
1. W g2 o ARt SRU 1-1 T4 A 4] AW ofo]
olgA BulE FAAE &8 FHR oISt AY w4 g Aoy 28 APe 9 5 29 o)
H & IS 7YY ol AlEHold A3 71Xt DA o8 AMS 98 Hif W mi|HA ‘A
wje} vk,
Table 8. Input Table and Example For Case Study
Item Item Inventory
Item Type Quan| MTBF Disuse Replacement Repla.cement Repair Repair O1.'der Unit Cost Maintena
Le Item Name | (LRU/ ity (Hr) /N Shop Time Shop Time Time G¥1.000) | hee
’ SRU) : (Lv.) (Hr.) WLv) (Hr) (Hr.) ’ Cost
) ) (W1,000)
1 | ASystem | - | - - - - - - - - - -
2 LRU1 LRU 1 4,286 Y 1 0.5 3 3.0 24 3,500 30
3 LRU1-1 LRU 1 30,000 Y 1 0.75 3 2.5 24 2,500 30
3 SRU1-1 SRU 2 10,000 N 2 1.5 - - 48 300 30
2 LRU2 LRU 1 1,724 Y 1 0.6 3 2.0 24 4,000 30
3 SRU2-1 SRU 2 25,000 Y 2 1.3 3 3.0 48 1,500 30
3 SRU2-2 SRU 3 6,000 N 2 3.0 - - 48 100 30
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Operation A
1 Basel System 1 ? 18 0 4
Weapon System
Operation Facility
Name Vol
Operation Basel A System 1
Operation Base2 A System 1

Maintenance MQ;‘ESS:;;? Support Equipment
Facility Name Vol Name Vol
Shopl Work1 1 Equipment Setl 1
Shop2 Work2 1 Equipment Set2 1
Shop3 Work3 1 Equipment Set3 1
Warehouse Spare Part
Facility Name s S
Warehouse (Total) PBS 0 1
Classification (Common) Cost(W)
Operation Manpower Hourly Cost ¥ 20,000
Maintenance Manpower Hourly Cost ¥ 20,000
Transportation Cost (per session) ¥ 30,000
Equipment Cost W 1,000,000

Q Maintenance shopa
Q) Maintenance shop2
™ wWarehouse

Q) Maintenance shop1

[®] Operation Base1 [®] Operation Base2

Fig. 7. Facility Connection Diagram For Case Study
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Table 9. Simulation Result : Operating Maintenance

Costs
Cost Category in Regulation Value(W)
0 .
P Operating Manpower W5.747.882.130
E Cost
CR
0O
S A Energy Cost -
T T
IEI Training Munitions and B
G Expendable Stores Cost
O-level -
¥ Equipment
quipmen
IEI Maintenance Cost [-level 9,278,783
8 E D-level N
S
N O-level W8,264,024
N .
C Maintenance I-level W1,170,008
E Manpower Cost
D-level W190,325
S
C g Replacement 6,810,406
O P Support Equipment
S o Maintenance Cost
TR Repair -
T
E Transportation Cost 3,858,560
T
C Inventory Holding Cost W23,524,804
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