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A Study on the Cost Analysis of the South Korean Military’s
Weapons System Total Life Cycle Management System
through a Performance-based Logistics (PBL) Optimization
Model
- With Focus on the ROK Navy Ship Hongsanger -

Kim, Sung Pill, Park, Sun JulT, Chung, Ye Rim2, Choi, Ki 112
Abstract

This study suggested a performance-based logistics (PBL) optimization model for the
South Korean military’s defense improvement program progress, and applied it to the
existing weapons system total life cycle management system to determine the factors
influencing it. According to the recent change in the logistics support environment,
this study aimed to come up with a PBL optimization model through a simulation
modeling experiment, comparing and analyzing the military’s required expenses and
the military industry’s profits, to contribute to the efficient national-defense
management. The results of the study confirmed that under the PBL condition, the
military could lower its maintenance cost during its entire operation period compared
to under the existing condition. As for the military industry, it maintained its profit
under the existing condition, indicating that it should have additional incentives and
long-term cooperation due to its early-stage investment expense. The study is
significant not only because it suggested a new PBL inventory management
optimization model but also because it performed cost analysis for both the military
and the military industry, thus suggesting a way of conducting research on the PBL

improvement of the South Korean military’s weapons system in the future.

Keywords: Performance-based logistics (PBL), total life cycle system management,

optimization model, simulation, inventory management model, cost analysis
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<E-4> E40 UERIMA dAXNE(EN: AHE2ZFLARY SALIA, 2011)
&

A= Ao(%) MTBF (] 3}) & 7-H 8 (RH) CWT(¥)
L T4 92.1 25,500 65,000 o4
7+ A1 (%) 22.0 24 11 10

10 981 ~ 29,000 ~ ~ 50,000 9 o]st
978 96.1 ~ 98.0 28,000 ~ 29,000 50,000 ~ 55,000 10 7 15
776 93.1 7 96.0 26,000 T 28,000 55,000 ~ 60,000 16 7 48

5 92.1 7 93.0 25,000 T 26,000 60,000 ~ 70,000 49 T 54
473 90.1 ~ 92.0 23,000 T 25,000 70,000 ~ 75,000 55 7 75
271 88.1 7 90.0 21,000 ~ 23,000 75,000 ~ 80,000 76 T 86

0 880 ~ 21,000 80,000 ~ 87 o] %

<E-4>9 AFAREE FNAIATY ATRIANA ATE AT T FIAA e
AT, ARAEE FAGH SE viaelm Pdols vgHhmg el 4%
oz wgoz WAk v, BT HFH§S FA FAAA £dv1cke] H3, 1%
Aol Hol MALAs FAkarh wekd B wmRAE FAEY BT Aslel
5~15%2 7bgata, JAAES A4,

4 2 oox

<E-A>ANAAT GHA R AANE VES A, T AAHFE 24 FE-EE 10
Mo AEsto], ks Ad wet HFE HrhHEsE AT A & e Al (SSR:

(SIS
I =
System Status Readiness)©= FXE&°] 7Fa/delddl = Alzke] vj&= (A-1)7 2

71 A3H

SR = SRE AR+ BE A

7F (/4_1)

gul

ol@A TalA SSREFI ol (A-2)9F B M} B AASEEe] AE
GAol GE HBArE 42T + Aok

12
0 if SSR—88 <0

SSR—88 .
10x[ 1fSSR—88>0j (2]-9)

A1 7+ 7FE(MTBF: Mean Time Between Failure)S %o WAE = Al 7H7H4
Al
2]

o2 (4-3)3 Fo] & & )
Z= 8 A 7
_ oA gl J_
MTBF = e (A-3)

MTBFe] W& Aad4E A4 MTBFS (21-4)2 =3 2A=8 5= ot}
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1 if MTBF > 29,000
MTBF—21000 .
10 % WOOO if 21000 < MTBF < 29,000| (*]-4)
0 if  MTBF = 21000
EHH G2 o] WA H S W Aoy Fn&ow ofy (2]-5)9 Zrh
=X Q
Boyg - oo 1E (2]-5)
I B

1 if cost < 5,000
10| SO OST 56 5 000 < cost < 8,000 (#]-6)
5,000
0 if cost > 8,000

AF&2 7] A ZHCWT: Customer Wait Time) & g AR E 487129 HF 7]
AZte 2 (A-7)3 2ol Fg& 4

A7k

Z 7]
ARSAF 7N AIZH CWT) = %}W (2 -7)
Hat t7|A12e] A e (A-8)3 Zrh
1 it owr<9
10 % %f if9 < CWT <87 (A]-8)
0 it cwr =87

B2AA EEALS FAl A, A oloe At 3
& 5 Qe o9e AgH 2EANE FAF)

o, EFA) Ao 1097449 Yaha, 27 FAEe] B mgow Wl 7F

of 94 wg et wadol vk

2dE 3l 7]E Al dH
AR R WbtEE T EF
<HE-6>3} 2ol Tk
oFx - ZAAnW] wg AH|F7) 9.
itk Jlek oFsE A 19, F £/ 3UR YA Byo)e
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A 90, Hit 1209, HH

1502] , AN S Sl A= 3A4AA AIHE EE FUL
Roer 2 60, 90, 12049 AR EE 7Fgs o
<E-5> 2Uo Fg gt
s W/ 2d-] z2d-2
3 74H] & P 10091 ¢ 1009391
45 S 5,000%H -
THLF N 147 -
BV E p 4% 4%
A =8 (AA]) T 19+ 70%H
A 58] (A E) C 700! 1,350%+¢)
A A7 H] 7] 3F - 2d 2d
Al g A 8] 7] 2t - 6d 6d
L7127 ~ TRIA(90, 120, 150) TRIA(60, 90, 120)

FEHE aZZE AZHMTBF) s
0001 55,415 817,500
0002 1,023,295 6,691
0003 684,662 19,760
0004 200,484 242,312
0005 1,336,257 47,442
0006 1,336,257 126,035
0007 193,798 137,151

B =FdAes AEYA nds F3H37] 9
oA HZFH F£HFr|eg EE o]ds AT £ =
$3le] OptQuest 52 AH&38FA 1, W= Ao &
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<H-8> 2t 29d AEH =2 1

5d | 537185 | AlYEe Ao(%) CWT(d) |MTBF(AZH |88 8(3¢)

1 97.12 22.48 33,359 6,902

97 2 97.12 22.48 33,360 6,902

3 97.12 22.48 33,360 6,902

1 95.00 52.88 33,448 6,968

1 % 2 95.00 52.88 33,448 6,968

3 95.00 52.83 33,448 6,963

1 93.82 69.69 35,484 7,003

93 2 93.82 69.69 35,484 7,003

3 93.82 69.69 35,484 7,003

1 97.46 17.48 30,316 7,230

2 - 2 97.44 17.62 30,329 7,159

3 97.49 17.53 31,100 7.333

A3 Rd-25 Rd-1d ¥ RF =& Ayrt dAEAY. 7 mdo A ujd
= 7o HE 2 A o] <HE-9> <HE-10>FH o L7170 B AAH &
& <HE-11>T 2

El

P
Fif fo m>
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27 MAI|uZ4(PBL) X3 2¥E S8 2I|HH 55UF| HEBEM TP
<E-9> 2t @dg o2t 29| HI(2A)]) <E-10> 2 2ag o2t AR 0/2A(AN)
241 241
2 d _1_;!_1:—11_2 2 d 1= \:-11_2
S 97% | 95% | 93% 1 0971% | 95% | 93% =

HE + H & H= 719019
1 7.90 7.90 7.90 126 | 1 0.09 0.09 0.09 0.02
2 9.25 9.65 9.25 349 | 2 0.19 0.23 0.19 0.10
3 1590 | 1604 | 1554 830 | 3 0.83 0.84 0.79 0.02
4 | 2056 | 1954 | 2225 1479 | 4 1.26 1.16 1.43 1.09
5 | 2439 2604 | 2281 1479 | 5 1.62 1.78 1.46 1.22
6 | 3159 | 2954 | 3193 | 2395 | 6 2.30 2.10 2.34 1.27
7 | 7294 7280 | 6476 | 8090 | 7 6.40 6.39 559 | 12.03
8 | 9046 | 8186 | 8742 | 898 | 8 8.12 7.26 782 | 1386
9 [ 9176| 7876 | 7599 | 9113 | 9 8.21 6.91 664 | 13.69

10 [ 11672 | 11719 | 11311 | 13238 | 10 | 1067 | 1072 | 1031 | 2557

11 | 14099 | 12649 | 13231 | 14072 | 11 | 1306 | 1161 | 1219 | 2556

12 | 13524 | 12649 | 13601 | 14319 | 12 | 1244 | 1249 | 1252 | 2326

13 [ 12914 | 12936 | 11161 | 15369 | 13 | 1179 | 11.81 | 1004 | 2844

14 [156.19 | 14523 | 15301 | 16397 | 14 | 1445 | 1335 | 1413 | 30.40

15 | 15481 | 15953 | 14656 | 156.77 | 15 | 1426 | 1447 | 1344 | 29.77

16 | 11793 | 13136 | 13054 | 12715 | 16 | 1053 | 11.87 | 11.79 | 2366

17 | 11878 | 12066 | 12467 | 12485 | 17 | 1056 | 1075 | 11.15 | 19.25

18 12791 | 12622 | 12457 | 13049 | 18 | 1142 | 11.25 | 11.09 | 21.24

19 | 6560 9006 | 9720 | 6376 | 19 5.14 758 8.30 6.93

20 | 53.09| 5265 | 4966 | 5009 | 20 3.83 3.79 3.49 3.91

21 | 5583 | 4941 | 5369 | 6340 | 21 4.04 3.40 3.83 2.87

22 | 5008 | 5209 | 5682 | 4791 | 22 3.41 3.61 4.08 2.17

23 | 5202 5657 | 5358 | 37.77 | 23 353 3.99 3.69 2.75

24 | 1863 | 1873 | 18338 | 3262 | 24 0.13 0.14 0.11 2.43

25 | 1828 ] 1854 | 1899 | 2064 | 25 0.03 0.06 0.10 1.00

KH-11> 2t 294 £ H8 % 0/UH(A)
me-]
e 7F8 %= (Ao) 2d-2
97% 95% 93%

dx | 7 HE [71geld| & HE (1ol | + HE |[71deld| & W& |71l
1 2,045 165 2,001 161 1,974 158 1,917 161
2 2,045 165 2,001 161 1,974 158 1,910 160
3 2,045 165 2,002 161 1,974 158 1,918 160
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o

g SH dee edaAlel s e 22 e 2 V1E I
A DAAANM = opdAgu ek FAR BN nFET ARE Tl YA HAJsjop
ol fsiM AMAE = 9 ol sl gkvh. shAIRE, ARk

e 3
Te o] Aol Aol ol@uol e @ 5 gtk

Mg wdo] Zojmi whe] g o A 9
AANN 2E-27b Bl Be Ast 24

oA Ao wmHom Qlal 97.9% o]/l THEEE d 7 U o] AL FAHAIRE
A s GHAE Fola, dAe F EFAAt AHreS 2837 "ol

Ao 2 AdRE AHRAS W, 7 2719 B2 5 " dRA 55 AT
=g ke g glon, olE wigow AAAY FHFr] el &FfFA HE EF
dopeh = vk olsk A, F 9 T2 AAE 24T 5 W] WEel &85 = v
e e 9 =obva & ¢ vk ol#EA 2ed &S ZhestAl d3 EAel
T2 2de AT v J5E ¢ doen, /HEE FHer AduAE ¥ Fas
A = Ao

HA= 71 LFALAAA & GArRt LEA LA AN B B2 w=do] e
sk, x7] FAH7E ol Eojztrh. ARt &7 Fole AgAGuled wE o]
FopabEol e BAE, e sor ddste] V& A AAdd v vid 7]E
TEAARY B oo BT & Yok

<OE-9> 2 2y ARl oI +& 0
olef
1,600,000 e =1
' —— D -1 (97%)
T -1(95%)
1,100,000 SE-1(93%)
ZY-z
600,000 /

e

100,000 | b=

T R T e T

1 2 3 4 5 6 7 8 9 1011 32 13 14 15 16 17 18 19 20 21 22 23 24 I5 H=

(400,000}

(900,000}

(1,400,000)
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4.3.3 2&-29 MTBF =4

oA x4 MTBFE 284 JJr o T JFE wIth AHI|ukts sl A JAE
w2 ole GAs] S8 MTBFE @8A71e1a e = alvh. dAL Apellelyel A
Aokt s A48 A - & Fuje] MTBEZE 25~40% A5e o] A=t

H
(Guajardo ¢, 2012). webA MTBF 4ol dAl oljel ojb st Gg& v 4l
st o7k Ao B AFoAE EdE-204 Al MTBFE -50%°1A +50%7FA 5%
GslE Aues TRete NAE BAL stk BAANE <19-10>, <E-11>3
2

+
=

<J8-10> MTBF S0l & &< 01
ole!
2,000,000
1,800,000 M

1,600,000

1,400,000

1,200,000
1,000,000
800,000 /
600,000 /
400,000

200,000 T T T T

e T Tl -
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N
rII
H

+(PBL) 5535 288 S8 2UHA 558F7| 824 o7

<H-11> MTBF B30l ME 22z 242

]

Atk 2 MTBF o F H& () | FAY T ol(dH)
1 12,750 2,258.02 124.15
2 14,025 2,205.99 131.69
3 15,300 2,120.00 133.47
4 16,575 2,091.18 149.33
5 17,850 2,063.51 163.84
6 19,125 2,029.48 185.19
7 20,400 2,025.78 200.04
8 21,675 1,975.97 219.73
9 22,950 1,985.98 224.84
10 24,225 1,941.53 238.30
11 25,500 1,917.97 261.27
12 26,775 1,907.84 267.18
13 28,050 1,91351 266.65
14 29,325 1,879.13 280.07
15 30,600 1,880.34 27452
16 31,875 1,853.98 281,58
17 33,150 1,830.17 283.66
18 34,425 1,801.36 285.76
19 35,700 1,801.44 284.65
20 36,975 1,803.62 287.29
21 38,250 1,778.37 287.19

FAAY dAA FAHEE 42539 ste] 7|+ MTBF Eth v+ MTBF 43 &4

1ele] 7 o gtk W EFR ] =98 7]&eo MTBE7ZF
st = | FSstohrt, 71Eake] 20~25% A= AlA
= o9 F7 }—*—Ol 744 W37 gLt o] A¥E utg o R A AT Fojxl Aok
oA o]os Fulgtetr] fl&l Fxtel A A Basthe AS & 5 Urh
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