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Abstract :

This paper aims to evaluate allocation order of SRU using Analytic Network Process. For evaluation, in this paper,

assess about person, ship and environment related risk by fuzzy logic and AHP(Analytic hierarchy Process). Also, quantity
and quality operation efficiency assess by DEA(Data Envelopment Analysis) and Liquate scale. finally total weight calculate by
ANP. At the result, Resciie Units of MP. YS RCC/RSC is order higher. Thus, it needs to havé more rescue ships and rescue

devices for relieving the risk in the future.
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Fig.1. Membership function of consequence severity

for personnel related risk variable.
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Fig.2. Membership function of consequence severity
for ship related risk variable.
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Fig.3. Membership function of consequence severity

for environment related risk variable.
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Fig.4. Membership function of frequency for marine
accident variable.

AERe) BN NS Table 1, Fig. 5014 B
vig} o] AzZpd e sfAtn BANS ARE ol &I o
Z 75718 HAFAE ARGk GE ol IdEFsY A
#A4F (personnel related risk level; PR)AREO] i3 25
A8 FE Ruled o33} o] Yepd & Qv &, PN
gyl 93 HAeln, MAE PAL LAESo|},
Rule 1: If PN is VL and MA is VL, Then PR is N
Rule 2: If PN is L and MA is VL, Then PR is N
Rule 3: If PN is A and MA is VL, Then PR is MI

Table 1. Expression personnel related Risk Level
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Fig.5. Membership function of personnel related Risk
Level variable.
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Fig. 6. Evaluation area for risk level.
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Table 2. Pairwise comparison matrix of risk

evaluation factors by AHP

Risk | Personnel} ship jenvironment d4R | IR
=25 |ERE|] BR2L &84 | 584
2 2.83 4.27 1.00 6.50 8.24
o9t 1.00 3.40 0.35 5.21 6.40
g23ed| 0.29 1.00 0.23 2.50 4.30
EE 0.19 0.40 0.15 1.00 4.80
a4 0.16 0.23 0.12 0.21 1.00

Amax=5.3345, C.1.=0.0440

/\]‘4-\3]_9_ 5,9 &84 (Efficiency) & FH2Z Fr¥E
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Table 3. Pairwise comparison matrix of efficiency
evaluation factors by AHP

Eficiency| PSgee!] S |eniopeent| 285 | 285
ol 2.48 4.67 1.00 0.23 0.47
b 1.00 3.20 0.40 0.16 0.21

2329y 0.31 1.00 0.21 0.1 0.15
g 6.21 8.74 4.30 1.00 2.97
=k 4.80 6.82 2.13 0.34 1.00

Amax=5.6338, C..=0.0909

by olgjst iEZ ] FT= 712} o3y o] gk
AeeEe 8§ ws = (0.477,0.275,0.127,0.085,0.036)
Autale 8 wa = (0.141,0.076,0.036,0.495,0.252)
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1) I8N BoIE=0) ofst Bt

A0 AN 0 3 ABA(E)S Table 4014 B nt
9 ol YS, TY #4727 A%A0] 8.9272 7P¢ ¥
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Table 4. Risk level for environment related risk

o

22 |8E | ulas [nee] e TEF [, | medl
IC 2.1 39 4.692 482.0 60 8.700
TA | 49 21 3.263| US| 3.6 39 5.126
GS | 5.6 43 7.044| PH | 85 48 7.296
MP | 58.0 93 8.871 | DH | 0.5 21 1.243
CJ | 323 90 8.868| SC | 30.8 31 7.193
YS [ 721.2 74 8.927| YD 1.1 46 5.000
Ty {1071 123 18.927

AgHe] g HEH (PN)2 Table 5004 R whe}
o] YS #ATETAY ¥4l 8.927% 7P wA UE

stk
Table 5. Risk level for person related risk
ATS 2 S AT ATZE S APD
IR | Y EYHE | gy 8L | 22 Y EYE | UM (A8
S2HL | M S2R4L | Hp
IC 12 39 | 8.460 | PS 19 60 [ 8.700
TA 0 21 1.243 | US 13 39 | 8.283
GS 4 43 | 6.000 | PH 7 48 | 7.579
MP 17 93 8.888 | DH 15 21 7.150
CcJ 3 90 | 7.000 | SC ] 31 | 6.607
YS 5 74 | 8927 § YD 2 46 | 5.000
TY 24 123 | 8.700

Ruksiao] &g 984 (S) S Table 614 BE vish 2

Mol 24 vjx|

M
=

o] CJ, PH 5487z 7499 9¥4e] 8.8622 7MF¢ A 4

357¢=4

Table 6. Risk level for ship related risk

ETX n . E7E 2 N

IR wna. |Ee|2E a= eI
IC 4 39 57111 PS 6 60 7.385
TA 6 21 3.833 | US 10 39 8.460
GS 8 43 7.938 | PH 11 - 48 8.862
MP 18 a3 8.785( DH 7 21 4,142
cJ 6 90 8.862 | SC 3 31 3.185
YS 4 74 7.750 | YD 8 46 7.938
TY 15 123 8.843
2) HMN 2HESY

RCC/RSCE FHH¥ B opizh Rulg%

23 ged ARYT B EEHS FFHY A=
F70) @@ay) BT B ATANE HBRF B

(@HA%0l Ak AAF o) 30%AA FNYR
JagAe B3 AF U AYEIAE ST AE
gz 344 $JEEHL Table 73 2o

27, FLWHE 9stel HAZH ol 4€ ARE ¥
2 APF B5E ol 83AT

Hm_qhmlmr{o‘{mjg_‘i

Table 7. The results of the expert assessment

Mg [ e [ass@ | 22 | B4 | w28%)
IC 8.42 93.56 PS 6.12 68.00
TA 4.38 48.67 Us 6.24 69.33
GS | 5.24 58.22 PH 5.1 56.67
MP | 7.79 86.56 DH 4.38 48.67
cJ 3.52 39.11 SC 7.78 86.44
YS 7.38 82.00 YD 3.72 41.33
TY 5.64 62.67
Table 7oA Xolx uigl o] Au|YFe B &%
842 IC RCC7} 8.422 7174 &L A= Yego

o MP RCC~} 7.79, DH RCC>} 7.78, CJ RCC7} 7.38
2 8lnd ¥ AoZ Jegt. 53 M3i%S RCCH
A derdzn ded o)A AZ FIANY EHEY
G&e g% AuYEr Aoy ez W] "o &
X 7A%g oyl AuAFY ulgo]l Eol TYEAENE
23 A F7e A2 uddn.

3) &N 2¥a8d

2003d YA EA FARNBE o183} Yy
RCC/RSC @Al tidte] &HEEES A2 A3 %
# EeAE 84.11%2 Jehgrth $ut RCC/RSC
% MP, CJ, YS, TY, PS, US, PH RCC/RSC 59 &%
Aol 100%% Wel} & RCC/RSCH vl&) Fdi& o=
F8&Aol B2 AoF YetRtH(EF A, 2004b).
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Table 8. Statistics and efficiency of RCC/RSC

e NEEES
2l U TE2T a2 | de (a2 =2z [288
SlaEan) A | ga |EAn| 9N (%)
= @] @& @ @ (k)
IC 19 [ 6 | 39 [ 2640 [ 23 | 23,672 | 64.23
TA| 11 | 8 | 21 | 2,839 | 14 | 25384 | 69.52
GS| 11 | 7 | 43 [ 1,992 | 16 | 80,577 | 56.93
MP| 13 |5 | 93 [ 4703 | 24 | 39,365 |100.00
CJ| 9 | 5 | 46 | 8i6 8 | 4601 |67.39
vs| 13 ] 5 | 90 [ 1,257 | 27 | 247,437 [100.00
TY| 12 | 9 [ 74 [ 4987 | 28 [ 9,402 [100.00
PS| 15 | 12 [ 123 | 4,832 | 36 | 9,234 [100.00
us| 12 {10 [ 60 [ 5041 | 54 | 3,638 |100.00
PH| 10 | 4 [ 39 | 1,808 | 25 [ 5,998 [100.00
OH| 1+ | 3 [ 48 [ +378 | 21 | 48,859 |100.00
sc| 8 [ 3 | 21 [ 810 9 [ 44302 [54.10
vyD| 12 | 3 |31 [ 1,536 | 12 | 64,817 | 81.22
BR|12.00]6.15[56.00[2664.54] 22.85 [42868.15] 84.11
4) B7IXO] g S22 M4E

S £472 Foo te A B Table 9°
A ol wish go] 370 BAHEH ABA hsf AA)
Fol 100022 3tod AR & o2 AHEHA

Table 9. Overall evaluation value

-2 P S E 34 a3
IC 0.092 | 0.063 | 0.055 | 0.111 | 0.058
TA 0.013 | 0.042 { 0.038 | 0.058 | 0.064
GS 0.065 | 0.087 { 0.083 | 0.069 | 0.052
MP 0.096 | 0.080 | 0.104 | 0.103 | 0.081
CJ 0.076 | 0.097 | 0.104 | 0.097 | 0.091
vS | 0.096 | 0.085 | 0.105 | 0.074 | 0.091
TY 0.094 | 0.097 | 0.105 | 0.081 0.091
PS 0.094 | 0.081 | 0.102 | 0.082 | 0.091
Us 0.090 | 0.094 | 0.060 | 0.067 | 0.091
PH 0.082 | 0.097 | 0.086 | 0.058 | 0.091
DH 0.077 | 0.045 | 0.015 | 0.103 [ 0.049
SC 0.071 | 0.035 | 0.084 | 0.049 | 0.074
YD 0.054 | 0.087 | 0.059 | 0.046 | 0.062

AT st YBAL YS RSCIF 7H &2 FeR
Vel a, Autgsie] ojdt $1¥84L CJ, PH RCC/RSC7H
713 %?_ Roz yehgon, g3edvsed gk fHEA
£ YS, TY RCC/RSC7t 7H &2 Aoz Hrke

4.3 NU2|20] et TR

Table 102 IC RCCel thal z+ Ayeg|e9 F8EE Y
1238 A=

Table 10. Weight of éach Scenario in Inchon

IC = S5 s0c
5y 1.00 0.17 0.146
8, 0.5.84 1.00 0.854

>
o

A
oq.3 En

Op

Table 10614 BolE uigh o] IC RCCE 59 T8
7} 0.8542 G Azl i APl 28 ¢
2roE 958 $3¢ T AeH, AL A2
ZZolde YA o2 JdF7t FFHL Yo A
& wrdsty ghok. waks A RCC/RSCel dis) Alve
2 F2EE A&3d Table 1134 &t

Table 11. Weight of each Scenario

o s | & | 22| s 5,

IC 0.146 | 0.854 | PS [ 0.797|0.203
TA 0.466 | 0.534| US |[0.472]0.528
GS 0.472 | 0.528 | PH [ 0.500 | 0.500
MP 0.180 [ 0.820| DH | 0.207]0.793
cJ 0.201 1 0.799 | SC |0.466| 0.534
YS 0.828 | 0.172| YD |0.527|0.473
TY 0.812 {0.188

Table 1104 Bol: ulg}t Fo| AAH, BX, AF, F

HRCCE AYALRY I8 oig dFrRos 298
49 g5l waxy F T3 led, AF, 9,
R RCCE #krtnel 84 A dF Fde
T3 e AR eyt

4.4 8 2% ME

Z8
Be=

BrrgEe Qw9 AE A g FHA Y F2
=g 7H‘£ FALz T gt FLEE ot (1)
7 Z& fEYAS] HejE TH3AE Table 129 o]
vepd 5 91‘:}.

Table 12. Expressed weight by Super—matrix
W:

S, S, E gt IC YD
5 0 0 0 0 |o0.146]| - 0.527
0 0 0 0 [0.854]|-{0.473
E |0.477]|0.141] © 0 0o |+ o
M2 10.036]0.252] 0 || O 0 |~ 0
ic | o 0 |0.055[-]0.059 0
Yo | o o |o0.059| [0.074] o0 0
wehd] I oweriowx o2 H7] wiie] HAF FH TR

== A(4)9 FEZ Table 133 o] A&Hrh
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W =
5 Sy E 3E IC 1 YD
5 0 0 0 0 10478} -+{0.478
5 0 0 0 0 10522 -1 0.522
E ]0.302] 0.302] 0 0 0 10
P 1017110171 O 0 0 0
S |10.080{ 0.080] O 0, 0 0
410299 0299 0 1 0 0 0
3&1(.0.149) 0149 O - 0 0 0
iC 0 0 0.085| --10.085| O 0
TA 0 0 0.041] --{0.041] O -1 0
GS 0 0 0.070| --10.070f © 1 0
MP 0 0 0.097{ --10.097] 0 0
CJ 0 [0 0.075| --{0.075] 0 0
YS 0 0 0.094] --{0.084) © 0
TY 0 0 0.089] --10.089| © 0
PS 0 0 0.088} --10.088] 0 0
us 0 0 0.086| --10.086{ 0 0
PH 0 0 0.082| --10.082} 0 0
DH 0 0 0.057| --10.057] 0 0
SC 0 0 0.076| --{0.076| 0 0
YD 0 0 0.060] --10.060, 0 0

Table 13914 Rol uisl o] fevet FA7x Y
of ths] 2003 RCC/RSCHE FMFZxAY ¢4 WiXeHE
B7vskd MP, YS, TY, PS, US, IC, PH, SC, CJ, GS, YD,
TA RCC/RSC oz wA H71HUch. 3] MP, YS
RCC/RSC %ol $4 six¢=7t w4 271 AL AZAH
$LEEA HNLEN FoE B%F A velty] WE
oty wepy A wiREHArr A B7FE MP, YS
RCC/RSCol tidl) =A7FA2) $Hd7Q) wix7l Hod A
o2 #gH)

5.2 E

B AFE v A7 RA 4 iXedE Btst
Ark o1& A& B A7elMe sk AFgel g A
e 2o} FEEEA A AU eE sk Tl wE
B EE 505 ARsted eyt 1378 RCC/RSCell thsl
ANPH g3 F32 94 diAeAE ARSIt

FLE AFME FATRAY 289 FAske TR
AP, BAE mEsta sieRAba W sArEAEAI Y <y
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