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In this paper, we deal with a simulation-based reliability and maintainability design problem of a warship and
want to determine the optimal values of MTBF and MTTR of all units and ALDT of the warship. The system
availability and life cycle cost are used as optimization criteria and estimated by simulation. A hybrid genetic
algorithm with a heuristic method is proposed to find near-optimal solutions and numerical examples are also
studied to investigate the effect of model parameters to the optimal solutions and compare with a general genetic

algorithm.
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Figure 1. The simulation-based procedure for RAM analysis of a warship

MTBF9} MTTR, &8 ¢] ALDTE @A A 0.2 7} A1 71 T}, 14 o] A/HA] YBEE 2=30517] 9 E dTE g QT Y
© 71550 5o g 35| ojok 517 ol YT S-S
g8 27EE D475 EAEA0H, <Table 1> 3 0]

2.1 3 L4 QE 24
A BEAUE AR 32 ek D415 % 570 Dol il ol 2 2

L HAIG HAo A2 TE F8AUE 5 st
o AAY] AT AU S A% 2] de, 94 283 7|5 Table 1. The essential functions of a warship
of uieh AAsHA g0 St P AR AU L= A Ty s g
=z} TS ] Ao
1 145 B4, 544 A OH’“Eic TEEHEIE o g YRR g WYL ge
o <F1gure 2>9F 2ol 5719 HE AU LR U 2 ! 7% s
Z+ A Q& FA = AT EL T % 1973
P, A AF e e 8 TS AFES A3, W, o | -welE A9 FA9e waATE
27 AT 2o Ess BAL = QB 28} 2 ° B
=1 ,EHX] "/]’ = ST S ’ET7]'X]'— oL \_"4'30, 7]% 7]%
7 10 9o)H}o)H A 9] Hl N
t7)19F 2-E AR T4 5] § 1Z}Haand_ ook, 2012). o |- GeE slote] 1% 25 97 24
W, A 8 AU Y A dRe as, 4, A 3 s m sole FH 7
= X 2= o Vs

Lo W% S BHo2 J YREL F2 Fster] 4 A e
A

Helesk el S A QA gt ARHe 84 4 | D |- EAE SASA AEs) 93 s
o

7 o Fo= A9 HA] L&

SOl SR e S e ST g 0 v Ay [oFae A9R g WY Aag
AU L5 T Aot 80ES getetr] el 3 Sl was | waane s
SEAA S B8t o] & H 3}t =] = - e
AT AU M AR1 — YT — PR3 —» ARg — PR
IE AN AT 1 — AT — PT3 —» PB5 — PB4 — AR
Zl Al 2o 471 — 472 — PF3 — YF8 - YF4 — YF 9
e B o [ I L g ) 0 g S g 0 [ B g [ e B
alalllal ¢ us CLELS it og ol Lo g Shy el i Ly

Figure 2. The operational scenarios with missions for a warship



464

A9 57552 AT AT FAMEERL AFol 5 o] R
o G 7]5ES
o4&

A ¢
7go] 76"}75‘1 O QAT 15 FH3] HalAe 12709 7]

":o] % 0]‘51 L}ﬂxl 7]'6'%%% 40] o]U 10 /\BE ]_1_ =
o} 352 AU 7159 nAo] WA 9 19] 48] s nze

ogsksu

8 398 FASE BE FAAZL Lol A5k Heaty
© o9tk 7. 7159] 540 e} 455 499 vl T Holek a1

=2 X
= T

7IA%, ABASE, FRAS ] »l"“% 2 XJlﬁﬂ

Young Jin Han + Won Young Yun - Jea Woo You -

agrte] AAl 9] Fao] FFs v
£, <Figure 3> A o] F3h3h= AT AU 2 #1
7 12 Fds7] 9 e 7Ises BofFer &

o137 ek

Chung Hyun Choi -

SsHZ Q9%

EE2 34

HIIE O 3
THEHEE

& SHoIRAD QT 20 a7HE B715g 9 S QAT AL o

—

=
_r

FHs7] A= o 7]

59 1%

sof gl AL

2233 A7) He e FF A

BEHoE QRT3 Sl 2
2 BEsolo} skt 7159 45
o Azxsh B sEuth v 7 B4
gletst= A o] 2251 <Table 2>
4E’\]‘/}\’4 e BAS T AR TR A AFEZ DR Y Level 39 AR A= FAA G T8 1474 BT
3 7%

hyd

clk=

Hee Wook Kim

SE
28 5] AAHe
7% ae) B

o 2 HoJFE T <Figure 3> 4 Aol

T =
o= 5

AA 715 1= +3

12 A o] FAA 10] 2F5o] Hojof H%
7l ool et el 2eld 72 A4S Tl Bl AoE 9E  Qlh 9,
HE AFHe Hobe FE2 detslor dvk e 7S AlA 2,3, 4, 57 AFo] Holobt ARHoR FYE7] v
= FAA = A A, F40, A7AE, AfHAAE, Bl 7)E

L S

3 M=

7 55 FRAH BAARD

Aule] BAA 2, 3, 4, 594 41343
Al B2 gz meh dAeHA Ao 2 Aol d e 9 57 A

= AT Ao g

L

SREEEEEEE

39 BAAEY BEoE OITOW °1E} P BA T AL FellA 7P Hobe] 2
ZE Level 6704 £48t502 W oIS E3ate] 3009 7§ th o= 48kl Sl o5
AT AU 2 41
|
[ | | |
45 1 AF2 453 s
]

or
o

T I T T

5 ][ s 6 ][ 57

7

o

e ) ) o) ) e o)

or

o) Cer) ) oo ) e ) o)

|
|
C
|

s 22 ][ Il 23 ][ s 24 ][ 75 25 ][ 7|5 26 ][ s 27 ][ 75 28 ]

Figure 3. An example of mapping between missions and functions

Table 2. An example of mapping between the functions and units
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Table 5. The operational availability with the improved ALDT
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