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Abstract Naval warships are equipped with numerous equipment and combat systems. To perform the
duties of a naval warship, it is essential to maintain the rated performance of these numerous equipment
and combat systems. In the event of failure, they should be immediately maintained to prevent gaps in
the mission performance. For this, it is essential to have an appropriate level of repair parts. In
particular, it is crucial to determine the appropriate level of repair parts necessary for wartime because
a high operational availability is required. On the other hand, an appropriate review of the inventory
level attached to the repair is not being conducted because it is difficult to determine the level of
inventory attached to the repair by predicting the wartime situation. In order to solve this problem, this
study proposed a model for analyzing the appropriate inventory level of wartime repair parts through
simulation. To this end, the increase in the naval ship operation rate during wartime and the increase
in failure due to engagement damage were applied to the model. The optimal inventory level of the
repair parts in wartime was proposed through cost analysis according to the inventory level. If military
officials use this model, they can establish a plan to secure repair parts suitable for each naval ship type
and equipment to maintain the ship operation rate in the early stages of war and contribute to the

efficient use of the defense budget.
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Table 2. Status of equipment failure that cannot be
performed on a mission

Number of Failure
Category Failure Equipment
Field Depot
Propulsion System 4 10
Large Ship Combat System 5 12
Navigation System 1 3
Propulsion System 25 10
Semsi};i;irge Combat System 11 4
Navigation System 1 -
Propulsion System 12 3
Middle Ship Combat System 8 -
Navigation System 2 -
Propulsion System 142 -
Small Ship Combat System 44 -
Navigation System 17 4
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Table 3. Probability of Inventory with Repair Parts

Category Failure Equipment Repair Parts Joventory
Field Depot
Propulsion System 75% 84.7%
Large Ship Combat System 72.34% 83.33%
Navigation System 95% 66.67%
Propulsion System 79.17% 60%
Semi—?arge Combat System 77.78% 50%
Ship
Navigation System 90.2% -
Propulsion System 77.78% 66.67%
Middle Ship Combat System 71.43% -
Navigation System 95.4% -
Propulsion System 86.86%
Small Ship Combat System 92.68%
Navigation System 97.3% 89%
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Fig. 1. Organization of simulation model

424



RS

ZH_]_

¥ 24

o] B S WY &8 5B WAL o

Table 4. Wartime Operating Rate Correction Factor

Category Peac-etime War-time Correction
Operating rate | Operating rate Factor
Large Ship 0.5869 0.9667 1.647
Semi-Large Ship 0.4612 0.9667 2.096
Middle Ship 0.4788 0.9000 1.880
Small Ship 0.2646 0.6667 2.520
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Table 7. Wartime Probability of Inventory Correction

Category Field Maintenance | Depot Maintenance Factor
Large Ship 23 + EXPO(77.3) EXPO(42.9) X X Correction
Peacetime Wartime
. . Category Factor
Semi-Large Ship EXPO(22.4) EXPO(35.5) Field | Depot | Field | Depot | Field | Depot
Middle Ship EXPO(41.7) 60 + EXPO(148) Large Ship 1.000 | 1.494 | 5.588 | 3.672 | 5.588 | 2.458
Semi-L
Small Ship EXPO(3.55) EXPO(83.6) e”ghisrge 1.622 | 1.366 | 3.39 | 4.328 | 2.090 | 3.168
Middle Ship | 1.382 | 1.000 | 2.762 | 3.602 | 1.999 | 3.602
322 EA' I’L.xj HlsH té}g{ Small Ship | 4.130 | 1.120 | 10.12 | 2.778 | 2.450 | 2.480
AA A g5 TP “K-2012 /57 @ &
A £48 A7 A3 D 2743K2017)°] Arenas Table 82 AA| 2|5 Al vjHf 25
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Table 8. Wartime Probability of Inventory Repair
ggo 1 7k ol A o w A4 H|L
h&2 Table 63} Ztt. ot | T5ie 9 & ¥l Parts and Average procurement period for
° Rzl HRe] W RS A5 o A repair parts
29| FHjot ALt TS F8oto] Wy H-85r Repair Parts
P Average
Category Equipment Inventory erioil p
Field Depot
Table 6. Probability of Wartime Damage Propulsion System | 20.04% | 66.49%
Large
b 16.389 .88
Cateso Frequency | Small | Middle Big |Destruc- Ship Combat System 6.38% 03-88%
89T | of Damage | Damage | Damage | Damage | tion Navigation System | 75.08% | 36.92%
Semi- Propulsion System | 27.11% 28.49%
Large Ship [ EXPO(x.x) | xx.xx% | xx.xx% | xx.xx% | xX.xx% emi
Large Combat System 24.56% 18.2%
i Ship . .
Senghisrge EXPO(x.x) | xx.xx% | xx.xx% | xx.xx% | xX.Xx% Navigation System | 56.19% B ZESRL;
Propulsion System | 24.56% 36.92%
Middle ) (1.02, 5)
Ship EXPO(x.x) | xx.xx% | xx.xx% | xx.xx% | xx.xx% MSlSi(IiJ]e Combat System 15.26% _
Navigation System | 76.86% -
Small Ship | EXPO(x.x) | xx.xx% | xx.xx% | xx.xx% | xx.xx%
Propulsion System | 45.51% -
Small - .
Ship Combat System 65.39%
Navigation System | 85.82% 75.09%
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Table 10. The Result of Simulation

Operational Availability(%)
Category

1x 2x 3% 4% 5x | 6x

Large Ship [74.44|79.80(82.22(84.52|85.87|86.41 |86.89(89.81

Semi-

Large Ship 73.68

78.18|81.10(82.89|85.1885.89(86.40(88.08

Middle Ship|41.40{53.31|61.91|67.28|72.34|73.54|72.11|78.14

Small Ship [87.45]90.76|93.17|94.21|95.19]95.29|95.40{95.50

Total  |77.84(82.35|85.84|87.80(89.74]90.12|90.26|91.63
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Table 11. Repair Parts Inventory Cost
(KRW 100 million)

Propulsion System 889.039
Large Ship Combat System 226.087
Navigation System 83.677
Propulsion System 472.237
Larsge;nisiﬁp Combat System 120.092
Navigation System 44.448
Propulsion System 94.810
Middle Ship Combat System 24.111
Navigation System 8.924
Propulsion System 227.145
Small Ship Combat System 57.764
Navigation System 21.379
Total 2,269.713
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Table 12. The Result of OptQuest Simulation

Field Depot 3x 6x Optimum 3x 6x Optimum
Propulsion System |  6.296 2,576 2667.117 | 5334234 | 3,943.856
Lsﬁf Combat System 2518 1.910 678.261 | 15356522 | 500.591 80.16 86.41 94.83
Navigation System |  2.923 2.214 251.031 502.062 214.890
. Propulsion System |  4.121 3.182 1416711 | 2,833.422 | 1,724.373
iiiﬁe Combat System 2.748 4.399 360.276 720.552 429.123 83.08 85.89 79.18
ship Navigation System |  1.670 1 133.344 266.688 74.229
Propulsion System 2.618 2.609 284.43 568.86 247.801
l‘gsge Combat System 1.947 1 72.333 144.666 46.950 48.71 73.54 78.69
Navigation System |  2.668 1 26.772 53.544 23.812
Propulsion System |  3.083 1 681.435 1,362.87 | 602.818
S’S‘Efgl Combat System 2.820 1 173.292 346.584 70.587 89.06 95.29 96.87
Navigation System |  2.547 1.661 64.137 128.274 44.979
Total - 6,809.139 | 13,618.278 | 7.924.009 | 82.01 90.12 90.84
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£ ol 1 5Fo] 9t} ol 5l 7IE dAFolMe T R & BEY A A7) mE Q] 459
7 okd M4 3 8 37 € wd moiE QI & Aska 715 FHrt ket @l gk 440 A
1 A SV 1Eska, oF ARENA Othuest 5"4 H|7F Fgsht & AFollAe A1 ArRiglet 711t
At 2 IS o-§sto] HA| E R A AL < ot Aol A=At A AtollA] olZ3H A
< AASHA e BYotH Bt @40 RS B 4= 9k Aoth

olF B3l FF o] HAE tiHlsto] R A
FEZ FE] 93t 7% He 9T F 5 U A
o 7|tigt. 53], 3 ol w2 ] HopHE AR
o} H SRS ZHJ_"Z S Zﬂ*]ckﬂ Z¥zke] o P A
Hlo|] Bh= 2| S 74121 st 710 &
Atk 3 PR o] E}— H-g #AE Bl
A9 YueEs wote] ALl oAt ARGl
ojuiA|E 4= Qlrk= d 997t Qitk

SHARE & Aol F 7HA] AR ] EARH. AA,
A &4F 9] HA] ASlo] HAgEk 2 9l 7|uk A]A Q]
8 84S 18k Lort} 3 Au|AYEol 1
2 QIst Au] 49 A|7F 27} 9 4R ES ASH=
TAAAA Q] Doz gt Fejis 27|17 SIS
Sl5HA ofotet @UH o HA F AEE T 71N A
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