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A Study on the Development of the Safety Evaluation Index
for Improving the Safety of a Passenger Ship

Kim, Tae Ho

Department of Navigation Science

Graduate School of Korea Maritime and Ocean University

Abstract

The main factors of causing marine accidents are the seafarer, vessel,
and traffic environments. Except for the accidents caused by natural
disasters, most of the marine accidents occur when there is a deficiency
in one or more of the above factors. The major passenger ship
accidents in domestic such as MV Nam-Young accidents, the MV Seohae

accident were caused by the defects of these factors. Although the

— viii —
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safety management system in Korea has been improved since then,
there has been a consistent need for the betterment of the system for
the prevention of continuing accidents such as MV Sewol ferry disaster
in 2014.

Especially, due to its nature, the influence of the passenger ship
accident is critical, despite the fact that the number of passenger ship

accident is only 2.0% of the whole marine accidents.

To prevent these accidents, passenger ships must secure seaworthiness
before its operation. However, safety management system for evaluating

seaworthiness for passenger ships had not yet been developed.

In this study, safety management system for passenger ships was
proposed. To develop the system, subtleties of different criteria such as
ship stability, seafarer’s training, regulations for safety management, and

management of passengers were taken into account.

Also, Safety Evaluation Index was estimated by carefully analyzing the
passenger ship accidents since 1962° and was used to evaluate the
system. Hull, seafarer’s training, regulations for safety management,
passenger/cargo management, and other factors were considered and

specific criteria for each factor were defined for the evaluation.
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Furthermore, Safety Evaluation Index was applied to the major
catastrophes of passenger ships, such as Sinking of the MV Nam-Young
1970, MV Seohae in 1993, MV Sewol in 2014 and the reliability of the
proposed methods was reviewed. Through the estimation of Safety
Evaluation Index, it would be possible to assess the safety management
level of the passenger ships, which will eventually be used for
establishing the regulations in regards to preventing accidents of

passenger ships.

KEY WORDS : Marine Accidents, Passenger Ship, Safety Management

System, Safety Evaluation Index, S.I
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Table 2 Coastal Passenger Ship Status
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Fig. 4 Passenger Ship Route (&x]: [23] )
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Table 3 Number of Ships per Navigation Area Status
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Table 4 Number of Ships per Speed Status
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107 25 21 19 172
Table 50 =¥ HF AFS 34 100=14 500& Arolef A4
Ex7} gow, ole Bx, 9%, oF § EAAY Fdo] d5E A5
= A< & F Advkh 283 5000 oY tE AL 630l ARE,
oA FEo] B WEol fdet =72 A E ting 2 eVt Ao
Table 5 Number of Ships per Tonnage Status
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Table 6 Coastal Passenger Ship Transportation Performance

el T
d= 20134 20144 2015

LA gut | EAF | A guk | =AY | A gk | =AM
e
AA | 16,062 | 12553 | 3509 | 14,271 | 10,659 | 3.612 | 15380 | 11,677 | 3.703
B4 | 108 | 107 1 89 89 0 39 39 0
o1 | 1782 | 1365 | 416 | 1480 | 1081 | 399 | 1375 | 991 | 384
2y | 3954 | 2862 | 1092 | 3614 | 2405 | 1208 | 3.761 | 2455 | 1,305
% | 1,738 | 1,369 | 368 | 1547 | 1180 | 366 | 1871 | 1499 | 372
AF | 1303 | 1230 | 72 | 1255 | 1182 | 72 | 1560 | 1486 | 73
A8 | 415 | 315 | 100 | 354 | 256 9% 379 | 286 93
e | 2739 | 1,859 | 880 | 2613 | 1715 | 897 | 2818 | 1901 | 917
B | 2251 | 1954 | 297 | 2024 | 1730 | 293 | 2174 | 1887 | 287
A% | 580 | 488 91 399 | 309 89 431 343 88
A9 | 601 | 589 11 360 | 350 9 a7 | 410 7
B | 588 | 411 | 177 | 532 | 35 176 551 377 174
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Table 7 Status of Passenger Ship Accidents by Year (1962-2015)

Cok=

2y

9= | A% | 9= | A% | 9= | A% | 4= | A%

1962 1 1974 17 1986 12 1998 13 2010 22

1963 8 1975 17 1987 15 1999 15 2011 22

1964 11 1976 11 1988 4 2000 15 2012 32

1965 12 1977 9 1989 5 2001 13 2013 29

1966 15 1978 12 1990 12 2002 13 2014 Bl

1967 12 1979 7 1991 24 2003 10 2015 66

1968 16 1980 13 1992 16 2004 20

1969 23 1981 17 1993 18 2005 8

1970 24 1982 13 1994 25 2006 17

1971 33 1983 17 1995 20 2007 13

1972 27 1984 23 1996 20 2008 19

1973 18 1985 14 1997 21 2009 7

YT 1970 FFE, 1993 Ml s, 2014 Alds At BEE A=E vEbd

AN Alare] A5 WAASLE Jgxzsstd Fig 73 2om, 539
b oAy Aae BARFL AAHOR ot 4 Uk GAM Aue
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Table 8 Type of Accidents per Occurrence of Accidents Status

M) s | as | sz ad e b ae | g | g
B I I I s B2 e I =
2y

250 71 92 10 42 9 216 33 76 149 948

& | 264% | 7.5% | 9.7% | 11% | 44% | 0.9% | 22.8% | 3.5% | 8.0% | 15.7% | 100%

Fig. 8 Type of Accidents per Occurrence of Accidents Status
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2) FEALL

FEALE Table 9, Fig. 99} o] x| AN Alx F 250002
26.4%% AABL Y U AALEA A HF 4749 Aarp st
AFet ol Az BEF ®d, 60dddE He 4.84, 70dddl =
B 4.27, 80ddielE 3.77, 90ddiel & 5.67, 2000l o= 4.7 0]
om, 2010 °]% H 617t i 5.0 FTEALIE HASA

Table 9 Comparison of the Number of Collisions Accident

- A8 =EE A A o
FEAL A% |
= FEAL RS | WA | W AF B
®%) ) )
1962~1969 38 38.8 4.8 -
1970~1979 42 24 4.2 v 0.6
1980~1989 37 27.6 3.7 v 0.5
1990~1999 56 30.4 5.6 Al9
2000~2009 47 34.8 4.7 v 09
2010~2015 30 13.5 2.0 A 03

Fig. 9 Comparison of the Number of Collisions Accident
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Table 10 Comparison of the Number of Contact Accidents

e T
AEAT A% ' A 2 Ax A v
) AEAT e o A% 3%
Z__ |
@) @
1962-1969 1 11 05 -
1970-1979 10 57 10 A 05
1980-1989 10 75 10 -
1990-1999 13 il 13 A 03
2000-2009 16 1.9 16 403
2010-2015 18 81 30 Ald
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Fig. 10 Comparison of the Number of Contact Accidents
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4) FZ=Ata

FzAbal= Table 11, Fig. 113 Zo] HA AN Al T 927402 <oF
9.7%% ATt Yo, AFHF A HYAFE AgEE FEH 603
ol 2.14, 70d) 1.54, 80 ) 1.87, 90 dth 1.574, 20008t) 144 =
ZAaFA ATirE 201038 o] & 227102 FUlsl

Table 11 Comparison of the Number of Stranded Accidents

Sadn a4 | dnd sEan | amzas | o0 0
e ) HH-8%) ) 28 A
232
1962~1969 17 17.3 2.1 -
1970~1979 15 8.6 1.5 v 0.6
1980~1989 18 134 1.8 A 03
1990~1999 15 8.2 1.5 v 0.3
2000~2009 14 10.4 1.4 v 0.1
2010~2015 13 5.9 2.2 A 038
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Fig. 11 Comparison of the Number of Stranded Accidents
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5) B}A[F AL

3lA), TAlaE Table 12, Fig. 129} o] A oA Alal & 42490
2 o 44%F AASI glon, ABF AT AFE 609 0.47, 70
dol 17, 80Tl 0.471, 90Tl 0.9700] whErgiTh 2000 Tl el E 0.1%]
o7 Zrastg o, 20109 ol AWFE L0ALE F/behs FAloth

Table 12 Comparison of the Number of Fire/Explosion Accidents

A=Y e A A gl
AYF A%
A A3 A% | SAER ARE o Wy A5 37
) %) ()
1962~1969 3 31 0.4 -
1970~1979 10 5.7 1 A 06
1980~1989 4 3.0 04 v 0.6
1990~1999 9 4.9 0.9 A 05
2000~2009 10 74 0.1 v 0.8
2010~2015 6 2.7 1.0 A 09
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2 ii 1
. . 7l
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BSTH/EL AL HE nS mOIEHE M

Fig. 12 Comparison of the Number of Fire/Explosion Accidents
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6) HEAAL

&A= Table 13, Fig. 133 o] AA| AN Al F 90 = oF
09%8 AAHT Atk 2AZL F ApE FBALE 0103008
WASTh FEALY A Phie]l Huby 2F, oA/3E B
nxol Soz UEta glom Brud el B4gY, AxRuE

A7 dle] Fa7 gloth

Table 13 Comparison of the Number of Sinking Accidents

CEE] A Ao o
A Ax ARE A5
ABAT A48 Wy A5 2%
A% (2) )

) @)
1962~1969 2 2.0 0.3 -
1970~1979 3 1.7 0.3 -
1980~1989 0 0 0 v 0.3
1990~1999 2 11 0.2 A 02
2000~2009 1 0.7 0.1 v 0.1
2010~2015 1 0.5 0.2 A 01

3.5

1962~1969  1970~1979

= AT 42
mEE MDA

Fig. 13 Comparison of the Number of Sinking Accidents
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Table 14 Comparison of the Number of Capsizing Accidents
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FHEIFE

I

1990~199%9
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AR 7% sl amg as | o o @
o AEAD BEE o A5 27

@) (2

1962~1969 1 1.0 0.1 -

1970~1979 1 0.6 1.0 A 09

1980~1989 2 ] 15 0.2 v 0.8

1990~1999 3 1.6 0.3 A 01

2000~2009 1 0.7 0.1 v 0.2

2010~2015 2 0.9 0.3 A 02
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Fig. 14 Comparison of the Number of Capsizing Accidents
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71#<E% Abale Table 15, Fig. 159F o] A o444 Aol 5 2164
S =2 228%% AAstA JoH FTEALL ThFoE ©e FOA
AT AT FE 41703, A= FES EY 609 237,
70d™ 514, 80 dth 2.84, 90 4.07, 2000 thel= 157 = ZhaA
FACl Aot 2010 o] F A 10.770] EAYsAH.

Table 15 Comparison of the Number of Engine Machinery Damages

71 /&% U= B 7 A A oiwl
Atz A 7| BERARAL ) Y A
&) Are%) g
1962~1969 18 18.4 2.3 -
1970~1979 51 29.1 5.1 A 238
1980~1989 28 20.9 2.8 v 23
1990~1999 40 21.7 4.0 Al2
2000~2009 15 11.1 1.5 Vv 25
2010~2015 64 28.8 10.7 A 92
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Fig. 15 Comparison of the Number of Engine Machinery Damages
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ZdALaL= Table 16, Fig. 163 o] AA| oM Ata 5 337do=
3.5%5 AAStL dom, AF 0.671¢] TASATE o] A=
B, 60dd] 054, 70849 02702 ZHAsithry 80dd] 1.1, 90dth
1.07e] At om, 2000 thell= 0.671, 2010 o]Fe&= & 3 A=
sk ekttt

Table 16 Comparison of the Number of Distress Accidents

e R RIEEREE
ZdAn | 49T AR | 24 A%

e 4 5-8(%) 22D
1962~1969 4 41 0.5 -
1970~1979 2 11 0.2 v 03
1980~1989 11 8.2 1.1 A 09
1990~1999 10 5.4 1.0 v 01
2000~2009 6 4.4 0.6 v 04
2010~2015 0 0 0 v 056
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Fig. 16 Comparison of the Number of Distress Accidents
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Table 17 Comparison of the Number of Loss of Lives
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B OIBALY T4

A A A v
ARG AA A ARF A5
) QAL T - uy A
- 2 6-8(%) - Z7H7)
1962~1969 9 9.2 1.1 -
1970~1979 21 12 2.1 A 1l0
1980~1989 16 11.9 1.6 v 05
1990~1999 12 6.5 1.2 v 04
2000~2009 10 7.4 1.0 v 0.2
2010~2015 8 3.6 1.3 A 0.3
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EpTa s

Fig. 17 Comparison of the Number of Loss of Lives
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Table 18 Comparison of the Number of Other Accidents

A o
71EbARAL Ao .
I A7) T A
Ag(z) ZVEARSL A -E(%)
2D
1962~1969 2 2.0 0.3 -
1970~1979 20 114 2 A l7
1980~1989 8 6.0 0.8 v 12
1990~1999 2 13.0 2.4 Al6
2000~2009 15 11.1 1.5 v 09
2010~2015 80 36 8.0 A 65
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Fig. 18 Comparison of the Number of Other Accidents
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Fig. 20 MV Nam-Young Photo
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Table 19 MV Nam-Young Ship Specifications
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Fig. 21 MV Seohae Hull Salvage Photo
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Table 20 MV Seohae Ferry Ship Specifications
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Table 21 Safety policy Changes after the MV Seohae Ferry Accident
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Table 22 Status of Marine Accidents since 2007

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
A 566 480 23 737 946 72 638
HE | o 405 355 608 553 747 537 444
Abal
e | A | 716 739 | 841 75 79 73.9 69.6
LT
Wold | 161 195 115 184 199 189 194
A 759 636 915 961 1197 941 818
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i oA 495 435 795 672 838 653 536
AbaL
wa | TN | 652 684 | 792 70 74.2 69.4 65.5
25
mold | 264 201 190 289 309 288 282
A 214 240 243 247 280 232 264
om | o 122 120 142 187 203 159 158
A | zgm | 57 50 58.4 57 | 725 68.5 59.9
mojd | 92 120 101 60 77 73 106
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Table 23 MV Sewol Ship Specification
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Table 25 Changed Safety Management System after the Sewol Accident

(‘14.9)
D 1412 H8>

A

o
D 15.75H A8

‘15. 755>

o‘jo
HAsA1 99 110% HIAE Srj

G ECE
g A(@ER2RA) 2 o4 4R

84

%
) 174 ol

2] 100%

et

_1

HjsA

%L

=
A3

=5

2014 <

7he e oA e}z Fof
3D [39] sff @F<Fakt, 2014

VDR A |=A]
2173

30) [1,3,5,14,24] 3249,

Collection @ kmou



= | o IR
I | X o | <
S5 B %L 207 3 i
o0 = ) 0 X M DT N = _ZE f
N 0| —_ Lo 3
X = & | o Az M T | W TRECES i) - | ™ =5 ~ ~
B x| S oo |3 we T | F | = i
= X N G A A I =
T ~ o) — N N L — L~ o 0 o — o =
o %o | X2 S|~y < o B o 5 or & Z | R
K N do | o | B | ™ ~ = | T M ol o I o =5 % | e
e ‘_u&l _ =) J ) N = ,OIﬁ ol ﬁl ﬁ_u oV T
o X o | = ° GO I I X o No - - g
5 oo = X N o) = T = N T o X - e
= <P | = < | B 0 ORGE = X s ST 3 - g
NoT 63 - X X ir % | = r = W= o = A i N 3
T X < ez K| W BT |k w ® i A
T T a g | B R o = O A o | 5 = ©
B N e O Y . Gl T o % % ® =
X B ~ | o ; ™| =
| W MM 370 b | ® = Fm ®o L§|, = < " w ! # z°
BB = | ™ = = & Sle| 2k - i
‘m ~ 0 =
£ =2 | T 9 | =12
oy o s AJo M_.m ‘W,_ m K 2 H_A.L ot
=% N ik ¢ O L |22
N ~ I =y o = 0° 3
S % i o | | 5 i T * E3
W ~ | FH| W B8 o i I
o~ | oW Mok | @ T ur o X ~ o
o M| X G| ® |2 0 K o =
) D g o | 2w | D8 3 ) I
TN of | L | w T o | E Hlowm 5 ) Ho
T | % ,ﬂA|} = B M}M 4qr ” _W,m\o M o mlﬂ wr R E] =3
zo < S1®P = & q4 K| ;A E X i N | o W = | o
%0 = T | A = B | o n- " . . el W R
= " 60 o X° <y Qo 5 o Mo H,u._u.‘._ = = —_ ~ )
tlag|z|E% szt 7 PRIk
B Hm_ m ) o | ® o <O of <% 2 = & o =
T | & X g 5 ° y - o o z o | =
5 | o ity of o %0 M
R - - ar °
N = )
oS @ ) off — RO o B
S | @ o ! X T 3 <
= ¥ | % ik < ) o T O o
~ ) N o/ s Xe X T —_—
B3 = i (i (R i S N T
X < s e T o~ KH ™ =Ty
oF o o ) = 7o Wﬂ ™ _ %0
= o oF N o o o
= - A i 2 w |
HmL T O B o E] z]o = %0
o T = X & &
< B U X 7
T ™ W e | ©
g T o
N o

| AR ojefol 2ot

& ]z A

57FA =

=
=

Table 25

— 48 —

ction @ Kmou

&
L

Coll



st

]

el
blo

Np

A 7]

ol
=

s

grol A 30

A%
IO EEEREE

I

2
AnE F8AT

oAl

1o] 7213}

=

o

A
vl

_]

+o]

°

ECREE
oA 250 FeEom, oA

el

S

33 BRAE, AL 5

S

3}
8R0Ye 71E 409HoA 20Mo2 =4

2

=
T
S

A w5 dA 4 #HA, 7]

Ll

0

AR A9

7=

e

]

Z_l

o
)A

fud

.

I

.]

A
vl

Fod

9

A

Sk

S

4

i
1=

7N

=

=

Al

A

= 1

NA= A =Z+=

1= =]
T

o7
7
N

Ho
%

o

A
ik

1

a4 91

Ags AT 2A 7390l AH
913

[e)

Collection @ kmou



shel Aol kAT

doz & 73t

el A 109

3%

AHoZ A

=
LN

Al

o

i

pj]

Far, e 7he g

J

o] 23}
bl AojaAEF ol

S|

I8 AanAe

9]

bere 9

@, shaas x

=

3=

o)

=
=

o

o

AZEA BAL

tol sejmst R

3

=
=

ob=d, BAEATF ZIAZE Al FEA

[A-Ie=1

7%, 100%H o]

—_—

5 ZIEF 1 919 8%

}a, AAF CEO9

A A S

o
=

i

—

o
i

oy
fat

T

U

A%

A

*

Collection @ kmou



3.4 ¥ A Abare] wE tHAA A A}

W AAd AT F9s, AAdes, AL Ame FEAY Fa
A3 BRI 291 M, Table 269 2ol FHAYU 23 AFS A
H RE

st sEe BH D A B, Ade wg FA EE, 29
o]

5 ofg) aclo] aFsle LAY stk

Q@A = A a9l U s A& gE & HNLs
sAA Qe 23} 0 O x
FAlde] A3 ot X % %
g 7 9 HA) BF 0 0 0
A 0 0 0
g 0 0 0
AR 2% Ba B, A9 9 g o

wg HF

S U 0 0 0
7z 0% 0 O 0

32) [3] 34, 2014

Collection @ kmou



Az

=2

L

ol

914

QEAbl o

2~
T

o
No
"
nil

0

—_

ﬂrAﬂJI\_
o

ﬂﬂ_ E.:v

(N3

st

R
N

s}

A

S

e 713 o

29% &7}t
(511 = 66%1)

Al slE =

2Tl
Ho E

A4 A7

7}

(187 = 2571)

39%

¢

=

iof
Jo
3n

179 =X

ALE A ol

3% &7}
(247 = 337)

Table 27 Changed Safety Management System after Ferry Accident

Hake Alx

rvze]

9 23t

50 24

X

i~
B
ok

-

%A

=

AT B4 A5

3

B A&, FEo] Ak o

il

Fod oA

J

A3 vl

Ko

o] % olFA L

al

A

[¢]

o o

=4
o

ol A

19703, 1993+, 2014
3|

A= 7)Aol

Collection @ kmou



Al 43 AL FPBEFIIA R AE

41 FHAF7HAES] T4

oA 0] tRAYH AL Ao A sy 9l Yo A
o2 7]d35tr] fliAe ke e HHE e QeSS 2 vt
A& ola AAZ QA EAo] Hasit}t obde] A E(Safety Evaluation
Index, S.D+= ALY kAR E AFH o= Hrlstua /AL A Fo]
o, 7 TS 4 (DF 2] THEAL agt H7Ea 4] 55E S71A]

57b4 f9le] F3t el datoz FHHT,

SI= Zai@ D
T4

A7 A, ai = ZF H7TEAE THEA
Si = #7184 (51 - Ss)

H7AZEE 5709 Bt A 2719 7tEX 8l ®E Um & ot 57
o Hrtaas § (AukR), S, (HYnK), S IHAAYAR), S, (54
stE #EDet S5 CIEtRDY & 57 8o g FAE A, 77t 3
7ta e 570 A ARE ERE DN HtE T F 2570 dFFS
2 FAFH Atk 27 ThEA 8L ALY FHed] W9}
JFHAYAEe] FHHFTE FAHHTH

Grbgol os] =&d Aol 4 89 A E FIh] siSdA B
G

AA HHFE Al

45701 A
s Ak,

Collection @ kmou



FABYH7IAEGS DY A e HUe= 1.00]9, 1.0 7heS
SFAFEAA 7 & F=Ho oA o] kst HI7EE 4+ U

A, ARV RAARCS AR MM 52 Aoyl i
LA &S UEhd AFRaE 4 Q9 2ol EHARY AN 55
7)‘12&, ‘HOO]:

HEN) oiHl A BAAENYY Hee Yehne
g F/E AAM FF A5 F/HPl ME ABHA YA

Z7} Bl &S Forstaat A& YT

N
R = — 2

AN Aol oAb B A% e
No = BHAEg oA Az B4 A
- E49=Y A 55 45

Pﬂ

A% b #e W b EGDE Fig. 259 gol % 57kxle] Wb 2l g
AEAlel §3 Hel Qo2 AAHN, A A% ol s W

Bl &3 Wmale] oA e HEE Wad 5 o

e

N
<

I

A A
HI #®

=2

o
23|

Hg 25 Diagram of Safety Management Evaluation Index

Collection @ kmou



42 A AU BEFAA v £

oy
10

el

o 1 71&

B &

ERAAE

A

N

=de] S

=

s, =09 o 7]

S

A Al

=
=

EFAA

A 2Ab

=

Jo

R DA

ap

]

TR
pu

mK

5}

o7
o

AA, 71&Adn], A7)

| —
—

At H

o= A

ol

33) [16,44] 158, 2011 <]

Collection @ kmou



B OE AT ¢l
S AL 2O —E‘%J

FHIY B L Bl 7|et o}

( sgzoeg )

EETEITTEEED
z )

(2=za 42 87 2% ) kT

(_zuw=g ) @EPFE R4 28)

(.  #Maz )

(714os geoe 52 )

@EEEIEEETID)

GEECIETED

GEEEIEED)

Fig. 26 Marine Safety Tribunal Classification of Causes of Marine Accidents

Collection @ kmou



, AAIA Q] 47HA =

1 Arae] ¥d<ls Fig. 273 2o

2o A

|

4.2.2 3| F73HIR

N X i = |3l =2
~ ,Mﬂ m_ AREIRE 5
o~ = HEEIREIRE
NI = gz =] ] |2
T S z | (5| |=] 2|7
R =0 T £ M_w il |z
- o ‘"_
TR o y
LT _ww - CAVAW.
‘Nﬂ ,H_All [ 2 N
Bl
IR A S S I
A =r o LR NEIRANE
# o IO el e
N vl | »
T x o |ws w o) ]"
~ .T.A.D El al
i Mom oK [dla oIyl
W) oy B! mom
2 o s\ =l
5 0 8]
o R T s R
E-_ = = \, | d Fllwl|a
P A 8 o FIREIRE
oo AMHEE
e} S.L m__yE K £ T T
[lle) - __OO al . ,_“
-~ B #| |7
Nool 4 < o B
g oy
W o xo 0
W_ e T W AL e
M“_ il d B % wl | E] [&] (3] [#
o — s W=l |=] |#
M og W a 18] %] |2 2] 3] |2
SRSl 0| (23] a] 2] &) |=
X - Wl 1wl 5] ]S
~L 1 al =l
T B e R’ ]
BoTm of @ &

|2t 8
Ef

A 5 R

HE ApT| TS
==
FAE B ol

Fig. 27 Korea Coast Guard Classification of Causes of Marine Accidents

Collection @ kmou



T7HZ YAt

Fig. 283} #o]

f

9

81 9

S

akA T

4.2.3 4 sj3RAA

8 &

mOW W ,W, dl ™ WF o — ~
XN o W W
e —p L -~ Jars
o] J T = ) o
;O 0 a 1) ;O wA i \;LO| m - =
%,ﬁaoev_ﬂuo_.7 B¢ (B IR
m . 1 w | |2 [¥] [
P o %ﬁ_ﬂo ) Al sl |*
o DG B A~ I
(3
g Wn Cal: ﬂ me T o ) — YV
= . o =
[ 2 I TPy 2l = AR
7o ) b b i 5\ B :
P & ~ o z G i
, W IR AN EIEE
Baow E ok I AN
w oz A o H X ifo 2
JH 1_,_A|1_ ‘ul - R Lm.o L | UV
(R =
of oot M o— aagl® Isnllatala
Rw 2 9 N_Vo o w3
TR T TR L e 8 Bl LI
T o & B o RO T milE >
e
TR = o N 7 m
B Mg MM MW__ o w._ﬂ i+ :ﬁ _Hin 7
iy 0 bl L |
o — & v
L;H \m_wu ,ul Mﬂ el D;W Wﬁou L_L ﬁo T
R TR T = ]
s Eow | "R ) :
Moo g % B :
m%ﬂimo%woﬂxmﬁ ol P
o TN R . W L) 7
P LT : :
_ﬂa T o i3 EM_U oT mrM m° ®
m %K W o B [ W o T —

Fig. 28 Japan Coast Guard Classification of Causes of Marine Accidents

Collection @ kmou

34) [37,47]1 JTSB, 2016 <



4.2.4 9Z S AL ZALZ

Ao YAt FZAPZ|EQ AL EAS (Marine  Accident
Investigation Board, MAIB)ol| &= 38l QFAtare] 1918 Fig. 299} zo] A3t
4, &, A9, AvddL

i
=
‘O,
2
to

MM 5 5HAR RS qdrk

.
ARHoTE FRAN Rk AW SFo| B FRAE, A45F,
B So2 Urn @ Polldi 14, dmws o8 Ut
o) AR FAME FuiAte M, HA LRI gow, ) AL FE

4za4 ’ 2 HE 3 om o2 o5 of
(eswgme ) ( eama ) ((semgmeme ) ( gamous ) 1% =
( mazz ) ( sama ) ( za2z ) ( z8me ) (=)
C =@ ) aes ) e )( #mes ) E
( ) (

=
BLEM

=

)

Fig. 29 MAIB Classification of Causes of Marine Accidents

35) [49] MAIB, 2016

Collection @ kmou



e 471 7]
Table 283} #t}.

xr
i
)

o] H A AL AU

iy

3k 7

o] =

el
o]
I

ﬁO
)

H

Table 28 Comparative Analysis of Causes of Marine Accidents

X O
e .qm,__.
Lo S A B S T A
e —_ 0
<° o —
w |
1:_Av0
(I G - S A B O B
mw B oﬂ Wl | o® | W
o W o | R e | R o N
B lar | @ | " = T
T
falp oy
m__.u o ¥ o | =
Xl og || w | o
o of { T
= | & | X _C
w o (B P "
9, 53 1o BN
ko)
3 e
& TR
7 ©
| T |
® |5 )
=) i0° o ~
2| ok |
o
% I
N
A nE
< W
® T o
=

o

SEERE!

ted, oA AbaLel M=

S

SC =

o

L

A
oV

Collection @ kmou



SolA A ALl

st BHE
B, AAGE, A9, RABIAE, $A/HE B, S8 23

pa—

7tgeelo g 571A

3

= 3%
L

ATl A

=R
T

ek

eI

A

s

7R 2] A

8

Ay

Szl =)

Collection @ kmou



7ha
w3

o

]

HeA =,
by

ZIBtaRlo = 57 Q4E THAAL A4 kA AA FH A

37}

T

=]

Feq Al

°©

olo} #al

b,

13600 A A&

=

°©

8

o2}
=

R

Aade A

i Z&Al H7hz 3ol

I

b1 9

°

43 dHAYAA H7L &
%

]
™

T OH oA P TR
TERA B
R m_m Xog _ o
w PR e TR
)
WP o BF R
o Ho sl mﬂﬂ "< o
R R
— & o W P N
Mo Ao w ) & .
L S B 7] T =
" x % %! oy mw .
N [ V)
o AT T e 5 B K
" Jnm LC Qn_ XH wm MJ_IZI
B A s R s S o = *° X
X xR 7P W off
T @ N o TR N e
KE e - Mﬂm N W o o
< 3 ™, 1@
ﬂ.@ % WL K A
L R B
oo oo W om oM
o B B
G fil G
T ey N TERR
NG o M
T u.w_ X o] N o~
‘UI. H_Au X XH z_.\_ 5 of o
OL . — ;OL
B TN o W
o % X ol N

|, AlzgAdAAFE AZE

A
o

[S]

SFA T

¢

Fo2 A7

5}

Fdol 71Be XA7|#H Auo

25719 %7}
)

.]

A
i

59 (Sea-worthiness)<-

=

o

Collection @ kmou



ol
W
N

)
.

o

5T

9

w3}

AndEl et A AL A

)

202 A

Gh:l

B7 A

ol

- diEe B 4o 4, B

JAs ol

®r

W

.

Table 29 Classification of Ship Safety Field

wE
i
Ko

A H

gl Al

gk Al W82 Table 299+ &t}

e
R

CEREE T

e LR EE TSI REEES

- 3 =417,
- 63 —

Collection @ kmou



.ﬁf
K

of
B

AR 84s AANEAD

& FAssh

ol
3r

Table 303} Zt}.

[e)

T

B

| 2 BYUA) o

e

o

194 71% of %

3]

- AW WA S AL

109 vwith AA, &

o
N 5

LA WA A AR IR

E

=

=
5

- T A oA o] Bl
&

Table 30 Seamen Education Field Classification

e
i
Xfo

CRES

AdAHE AR ARA,

A 13 E

57 8le® yrglon A W&

nE
i

o

Gl
7

X

1998

]

%4

~

q

38) [7] 2L&°

Collection @ kmou



AN

&

3l

REFH AH 83

574 aRle= T4

37

bl om,

S

=N
[}

o5

o}
o}

7

o

wr

of

Table 313 #t.

KeN
-

&AW

Table 31 Classification of Safety Management System

o+ -
il s g
T Hr iy
T e X
70 ~H 7K o °
~ i - T Mo
~ X = A o
TP l_ﬁl - - NR o
op M il T w_n =
N = w
P iy B = i
L S xa -
N ™ < * B
T P T 7° o
Ho i 0 A T 3!
Ho om > o1 w X
| | | I I |
oy s
i A I A
me ¥ 7. ° T w_m o
p I e s
Ko K ®T & o oy 3
™ iy ___%E Gr! T
H.u.ML W - ° o]
: |27 * |5
0o
W
=
i )
)
u—lm ﬂ
&
3

Collection @ kmou



434 sA/3+= B

N w9 Ik
T T H T =
T R i ~
S = X
A 5= M = =
o T ) - r
T oo & 5 ﬂ -
— R
Woxe T & X N
_ o = o m I
3 g 5| - ax
=) or = | - & -
0 - .Ql ,}I 10 "2 =
R N P > | = - = = [ o
o) ° | = o 2 o < o o El
oy A o S| ® TEw | o FEY
il o o % ol T O+ ~ Neo
‘_ﬂ&v fjle) _.EH “ EW _.EH = 1 Eo .mmo ,M — £Z ﬁu
AMHEW S oz A Tk | o Rzl | oW
W oo o gy S| o o i M@t | @z | oF
N N Q W _ = N = d .’ M o
mE ﬂﬂl = - [ m—\ _ = =
O 2 g | (XN | FTEE | ga
— o o N & HETH ﬁ ﬁ&% %%Wa wwﬂ
0 - = il S o)l ® e N e X
W W B0 2 T 7 brwx | 2RI T | wuy
Q
.w_l M U.:l )A h % I I 1 I I I | | | | 1
= T fap) (v mr K =3
R A e 2 s
a = oo 5 oy w1k > ~ o o
Z_.O - o — Ev ~
iy T = @) T S TAET T N
o X < | o o X N <
Njo :) B = =2 Ko o W o Nﬁ X T e W ur mm
CxT il e 3 I i P
o T _ a 7T T ‘ o
— = T o T 7 N
oF N - B O
o - 4 o ~
o AR o5 « Y
T X% B - Qo W= o
—_ J i) = 7
T OB WA S| = rE
T TN o = o o
LI

Collection @ kmou



3 A

7]
42419 o

J

o
=

SEEREL

4.35 7] €

o},

N

718, T+

=

Y oa, sfFAAL EA A

o
B

-

=)
[¢}

B

AL ol

B

[ AT B Al TA,

=
L

Table 33 Other Classification

e
H
Ko

ﬂ‘ﬁ
;oT

Table 333 #Ztt.

o

T

e
T

718k 8.2l

[e}

Collection @ kmou



44 BI7IAE FYE AT 7IFH 44

=E37] fEiAe EEA] awke] 4Hgol
Z93lth. JtEx a9 #EY Q4= HA EATOA EHL AV}

H-&S Yepdl=  ‘sldAtr 3 WS C(Causal Factor)' <

- 155
U(Unknown Factor)’ 7} ot Z}z}+9]
gdebAH, o] F 7hA 9

2ol 7heA aE =F5HA "k

o; = 0.2 X (O(8)year + U(S, )year) 3

441, HLEA L F #go AHA

7hEA 84 T sl dlfAkaL R CS)= 434 B g
rAFJAAL] 5712 FAH AL F A4 88150l HA s FAILA
A28k HlEe UEWE A4 FA=2 Addd. Mo 7L 74
(4o #Zo]l EA-AX(yean)7hA] EATE HA s gAaL tiH] § 8Qlo=
bl & AL 2FA s ¥ S-S et

Cf(*gz )year - i (4)

olZHIH, 19992 CSpe= 1999d7kA LAd oA Aol FollA S
(upel)e] BAZ WAT AAH Az HES e,

NS, )

C(Sl )1999 = N(1999)

Collection @ kmou



| 4] Table 34} 7o)

3]

S0 BE2 9

o

i
il

78

3

Ay

o 4 E 57}%

o

0

Gl
ﬂ

e

Sy
T OB

Table 34 Classification of Causes of Marine Accidents

L T R N . . N A - A
W o A A
F W | W M
I I e - ol I R e O O I e e ol B ol el ey
o |TH|TAT|TAITH TR FT | FPY|T|N|TPI|PT|N|~
7oA | T Al | " H
o+ ol
X
° ”ﬁ 3 o o
—_ o o oy
= =W R R
TP
i R g | T
o _Xm 50 U HT R oy
o o = e R
= ™= WT b (S — on el
! I o [ N W |z
= e Plo N ° 0 X T
- P T ; e | X
= W G = e mﬁ o Sl el
o X Eo o- A . Mur‘_ o)
C i
ey < - - |3 o w| 9
R o | o EN - I N
— -
< | | & X 5 M o o
o % ot To .mﬂﬂ £3 md MHE - Vo el
~ it = A A 30 Mo | ™| X = "
il | %o 4 D I o RN el - o
= 3 N iy qr " & mH
e P | b o L - o O - R = i
T B b =y = . ) o T N . o w5 o
oF - N : F Y o Crl o
il T W < = | W | NI E T T I
A | R D I Rl R G ||
i R - o 5o B WS ]~ = ~
o Ny e X o I e o < | M N ol ™
& | W | we W | w o ~ | " oF | e M = ® =EEE i~
= g |© g | 8|z |8 |2 |els| & 3 |2|2
m. — N o ~ o © o~ oo o | G = N CT

ction @ Kmou

&
L

Coll



Ss

7182

i e,
7|Epo. 2

J, M, N

=z
T,

°

& v
E!
S,

ko)

s}

3t Table 35} #o)

&}

o

A FF7HA FA M G o=
K

A
F o
S3

_]

9

@ Wy AN
7

9
8 I=E 4t

=
=

AL U= BF

Sp
A, B, D,

E, F, G, H,

=3y

Table 35 Code Classification by Rating Factor
Sy

FA T

S

1AR-E 1487k Andele BFe

2

[¢)

o

S, ¥ S5 71A] 57 £910F A EH

|
a3

]_

<

) o

skt

A 19623 H-E 2015 74A]

1

Collection @ kmou



1962 F-E] 2015 7kA] Ay g o 74

2

ALE o E Amd 990e A Table 36 o] Urehdth

Table 36 Category of Causes of Marine Accidents (1962-2015)

=5
ow | 22| ., A | sz | aw | A 71}
g9 | T | 2% | AR | m | oaw | 2= _ i
3 23 : A | ogw | 93 | eg | B | oA
A9 | A S e | wm Al || &4 ) 24 . .
g | M | aan | s | T | ey | 229 AE | @Rd | B | R | &R
TR mas | TR A TO TR A | oW | Ag | wAE A3
S
1962-
33 30 0 6 16 30 1 0 21 0 2 2 4 8
1972
1973-
32 17 0 8 16 25 1 2 9 2 0 1 6 7
1983
1984~
21 13 0 1 15 21 0 1 12 0 1 1 7 2
1994
1995-
8 35 1 4 11 19 3 0 5 1 4 1 2 0
2005
2005~
9 30 1 2 7 23 3 0 5 0 1 0 2 0
2015
A
A= 103 125 2 21 65 118 8 3 52 3 8 5 21 17
A
A& 18.7% 22.7% 0.4% 3.8% 11.8% 21.4% 1.5% 0.5% 9.4% 0.5% 1.5% 0.9% 3.8% 3.1%

Collection @ kmou



Table 3704 ¢ ZA3E

=

nigo 2 g of A4 Abarel] o

Table 37 Classification of Causes of Accidents by Evaluation Factor

Collection @ kmou

ARk Adug | HHATAE | AR 71 e
S1 S Ss S4 Ss
Bkl A, B, D, E,
- C. L K L G H M, N
Audas F, G, H,
A A=
AT 62 443 5 11 38
(1)
A&
11.3% 79.4% 0.9% 2.0% 6.9%
(%)
A= AR A9 £
Adukebd A9uEg | A | SAuY 71 et
Si Sy S3 Sy Ss
1962
23 116 2 1 12
-1972
1973
9 101 1 3 13
-1983
1984
13 72 1 1 9
-1994
1995
10 80 1 3 2
—2005
2005
7 74 0 3 2
-2015
— 72 —



Hrraglel mE Alndde EFSHHE, Figo 307 2ol A 79%
oldo]l A S 8o WA AL E F Utk oldF ol A=
oA AN Abal F QA3 (Human Errone] A7 & FRoz zR s
AE Aes BT R, HATAYAEE HAY 1.0% mRte=z 7)E
FACNA Ao HUlol= AHA R FFS HAA XK AS
E Ao

L |
B52
A583

Fig. 30 Causes of Safety Management Establishment Parameters
A AL ARIE FEH S dfFEtes ER7F 23] A4k

of ofglg Biol YOBE JHFX Y REL FF AL
| =a

Collection @ kmou



] A

}

)
pul

o

(Unknown Factor), U(S)=

o o NP %P
NECY WX B
: oo L
B wr )
R = 9 W
L M & W
~ M. o_1w W
5S¢ B87
I =By
TGS -
= ™ W oF B
» e
~ o N o
;_Uo Ay el N ol
o W R M z]t
T s = R, EAS
OMAT Mo < o
s e
N~
o
NS W oF <)
o Wy 2
o N =
1 MW“@ ﬂ.rt‘q
3 B o — W
T H oy HD®
T o L o WE
oA P
oW g oY
W
T3 o ®°
T IS 3 o

0ol A 0.09

High
FHZIZ HI S
AT

HE7 (M)A R, 7=zA

WA NE)E

A

=

=

Low

High A

pagal= =l

HE = H|
Fig. 31 Graph of Safety Management Parameters

71B), Ax E=U7I0), =<F71(D)

273} ol %o} T4

Apele] 7}

Collection @ kmou



=213 59 Fig. 3139 go] sk wel A
o wet WriE, Ao BHL Ea

Table 38 Evaluation of Parameters of Safety Management System

StA 3 w7t 71
o B B7hH 4
8 A= ZAGA/ A= 25 98 3 7D
2 A o] HIH3E WAo] dAEE £d
A 5] |H A ola __31 I’ = 9 0 ~ 0.0l
- HFAYAZTL v Fta, & AAAA G
715k Fostal 74 s HE
B ] Nl /8 0.01 ~ 0.03
2471 - HABAEA RS 71E AL AV
I % WAVesD R34 Fe 9
A=
C | gy | - EHBIASIE =GO T Agel | 003 - 005
- o & A7)
Zx04 JPs3 91
D £op] | - ekdEAEs} mad F 2AA Lok, ASH | 0.05 ~ 0.07
45}t o) Bas A
WAY7bs Aol Bleket oY
E A7) | - AHBEARY FEUF AAFeE ZEFA 9y, | 0.07 ~ 0.09
A=E JA3 2552 Y= W

Collection @ kmou



s
-

J

=

AT AT A
I 5717 A<

[

gt
ol o

5}

t oAy A
2o

-
st

37}

7FA & 9

(S}

3

o 42 S5etA

2]

s
}_}:

4

Kl

7}

b
]

8

45 AABYBAAES) BIE Y

o

of Wo ' o) ol F
J!ﬁ 7O 0
g e S
JH ‘._d H:v ,I_,/l ;OL
Koo 0 ¥ X
T oL %o —, R o o [W| &= -
O O m S x| & oF
. X & w__/m ) i [ Al =
.._ = [
T e m® TN el & | T | | ® | T
o 4y ° T ) S | X " - o)
0 o T X A S (2] » | = W%
,mrw —— OO — ﬂ.ﬂ
BN E T 2o S (B o cp
Mo TYN® ® @ (=] 4
N = om T =
o A A= S
T e W
e g
e 5
= O
Woge® T
BowE gy c m 2
~ dp oF 2 KX oy N PR D | e Q —_ g
N " Koo B - F E|— Bl £ |= & &
% 2 &l 5% & 5 =
X WY ~ g=0 5 S|y Bl |l E
Lt;o S | Pl 8 m = SIS |IX B
o R il g |TEL|S| 2| S| oz
e of N <A D =
B o oA of &
~ o < ol
_z_.E = ~ ,OI e] Oﬁ (]
.M.L N ﬁl | — ,..&U =
B N ™ T o rm
o X o m ,Q ﬂ.‘% © mW — = = = =
o ﬂA%ﬂ@m.W ) S
I |
o Lo oy o ﬂu_ N_.o ~
N~ MWonnom " e

24) [29] o1 A, 2012

Collection @ kmou



B b Hrh= Table 400 o3 SiHE Ss7kA 2Hz: 5709
FATFeE FAEHA HA 25719 AlF Z3o® FAAE Qo
BrhEe] A4 PEe 2 sxde WS AAT Fol AP Bk A5
o) #g siFsts BePR SFol RojArh Zzte] FEL 0.27 %
1744 024 Aew 55Fer ERSEen, sgdzel waw
H 3

S AL 1ol st 2F BrE a<l

S, =S + 08, + a8 +oyS) + oS )

Collection @ kmou



Table 40 Safety Management Evaluation Table
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Table 41 Calculation of Passenger Ship Accidents Cause Variable C
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Table 44 1970(MV Nam-Young) Safety Management Evaluation
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S-3-1. 3HEALe] tx A HHA
P | 5-3-2. ekATE] A R v
S; | #E |S-3-3. Y&y HA = v
A% | S-3-4. e3BE F4 25 A% v
S-3-5. +3sd EA Het
S; Total 0.6] 0.4] 0.6 L6
5-4-1. A E, 5T F AF v
A | S-4-2. ALY B B 25 v
Sy obd | S-4-3. 3E AHA #H A v
g | S4-4 AAZFAY D AR v
S-4-5. &7 EAE kA=A
S, Total 04| 1.2 L6
S-5-1. 44X BE 7}9] o v
S-5-2. A o]g g v
Ss | 7] B} | S-5-3. RekA A ojH] v
S-5-4. A3 v
S-5-5. Brlare
S5 Total 0.2| 0.8/ 0.6/ 0.8 2.4




19708 9= Aol Hrpsdel| wE ALHE 3= Table 459 2o
19703 & 7IEo® AA AAM AtarolA 57 84 ARALTE XA S
H &S UBtdE sl el WsE A8, A =st
AFHA A7]2 AdYAE | UGS 7HA17F 0.012 w-F = AT

HIkszol o 57 848 A= 24 5.08 whol S A¥acl2.8), So
A 251.6), S FABAYAED6), S_sAZ=dE(1.6), S_7IEFa<]
(242 H7HE AT

Table 45 Calculation of S.I of MV Nam-Young

QA A uakolz] A a5 b A2 A = GRA Rt 7] €}
2] S S S S Ss
CS) () 0.15 0.75 0.01 0.01 0.08
Us) ®) - & 0.01 - -
an
0.03 0.15 0.004 0.002 0.016
C= [0.2x(A+B)]
3(S1~5
O 2.8 16 16 16 2.4
D)
S.I
0.084 0.24 0.0064 0.0032 0.0384
(C*D)
19704 okABEHIIAE SI(ESD) 0.37
Hla AE
) ) 1970 oM 5=
1970d A &5 A4 1970@ oA Al A4 H2rpn) Al
Np = 95 Na = 24
Ra = 0.253

HHgRt F9E Abare kd#E kA EE.DE 0.37(1L0% D=
__\;_;.‘

TAE il
ARE R, Hlal A& 1970d ) AdEbeE A thn] s FARaH &l
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Table 46 1993(MV Seohae) Safety Management Evaluation Table

FAESFEAI(L O] 71 A4, Vol 71 )

XHEF
ol A% 7 A
DE | = [ |m|V]|V
S-1-1. AA(F= L 7 ) v
Adb ] 5-1-2. 713AE] (N 2 25 A) v
Si oA | S-1-3. & (BAl/zEgH §) v
(A | S-1-4. FHAN (FH/F2A BE) v
S-1-5. A&WAH (EAART|[ASEE F)
S; Total 0.2/ 0.8/ 0.6/ 0.8 2.4
S-2-1. AAL AL Agn S A5 v
9 S-2-2. Ao HARNS o]F oK v
So e S-2-3. Ayl BIGEA AA g 75 o5 v
T [s0-4, e = 72 Be] BE AR v
S-2-5. JAAREXY F4) A
S, Total 06104 0.8 1.8
5-3-1. $Belztel ade) Haly
b | 5-3-2. etd#E] AR A v
S e | S-3-3. ¥EF HA 1= v
AT | 534 eawe 34 25 AR v
S-3-5. 33 Y 54 Theb v
S; Total 0.8 0.4 1.2
S-4-1. AP E = EF T AF
A | S-4-2. MH Y] gl 9 E5 v
S4 OFA | S-4-3. BE AHA FE AA
Ha] | S-4-4 AAEFAR D AR
S-4-5. &4 EAE FH=EXA
Sy Total 0.4/ 0.4 24
S-5-1. o244 By 7}9) o v
S-5-2. 4 o= g v
Ss | 71 BF | S-5-3. HorALaL tH] v
S-5-4. AHE v
S-5-5. Bl v
S5 Total 0.4] 18|08 3.0
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1993 Al A2 5 Ape) BrhEel Be AMATE Table 477 2.
19939 AFE AA A AzelA] 5 948 ATt AASE HE

29 WE CS)E AFsA, dABYAE
FPuse ARt BAHow A4E S 24 71i REEE
o]

4 Zddlol= A obA A A = =T 7] €}
2] S Sz Ss Sy S
CS) (W) 0.13 0.70 0.01 0.02 0.14
Us) ®) - - 0.03 - -
an
0.026 0.14 0.008 0.004 0.028
C= [0.2%x(A+B)]
3 (S1~S)
b 2.4 18 12 2.4 3.0
D)
S.I
0.0624 0.252 0.0096 0.0096 0.084
(C*D)
19934 <A HA E SIESD 0.42
H W A F
19934
19939 AN 52 H4 19939 oMM Aba H4 zqﬁﬂj |
Np = 160 Na = 18
Ra = 0.113

Bkl o@ A 508 WA 24z S_HMAQRA), S, AU B
(1.8), St A =1.2), Si_sA/E= #H2@24), Ss_7IEacIG.0o=
37k ek,

NEANE WHIY FABYFAARE LORH A 0428 0% ALEHATL,
]

= x
1993 A} 55 Ao sl &l RaxsE 0.112 vebgch
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Table 48 2014(MV Sewol) Safety Management Evaluation Table

(FHSFEA(L ] 7 A9, Vol 7 ¢3)

iRt
2
gg jg A% B 1T e
S-1-1. AA| (Fx 2 937 i) v
Ak | 5-1-2. A1 (AR 2 ZEAE) v
S kA | S-1-3. gl (BAal/zEREH B) v
(AA) | S-1-4. FHEAN (FH/F2A FE) v
S-1-5. &N (A4 R/ A EE F) v
S; Total 0.8] 0.6/ 1.6 3.0
S-2-1. AAL, FAYA A EuS AR v
el 5-2-2. AL HANK o]F o7 v
So o S-2-3. AU} HIEHE AA g 7)E o R v
T Tso04 wE) = 22 Byl B AR v
S-2-5. YAAFXY =34) A
S, Total 0.4| 1.8/ 0.8 3.0
S-3-1. &3AE A9 A HHA v
P | s-3-2. AT AT X v
S oy | S-3-3. A= A VE v
AE | S3-4 £3e FY FF o v
S-3-5. +33d &4 gt v
Ss Total 0.8] 1.8 2.6
S-4-1. AP R, JEEE T AF v
A | S-4-2. AAMAL) g B 24 v
Sy SH | S-4-3. FE AHA #H A4 v
Hg | SH4-4 AAEFAT dE AR v
S-4-5. <7 EAE Az
S, Total 1.2/ 0.6] 0.8 2.6
S-5-1. o2 B 7}y B v
S-5-2. oA o€ v
Ss 7] B} | S-5-3. HekAa oju] v
S-5-4. AHFE v
S-5-5. E713H4
Ss Total 0.4 0.6| 2.4 34
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HAEZ AA AAM Ao A 571 848 Alar) 2AEH= v LS UERY
= At el W C§HE AR g o, AAYAE SYHF
t ABYAET =dFEHAoY Axe] o] mH|Z AR =2
ArZEFo oA AAYAE HG USYY 7F=X71 0.06=2 HEE = o)
Table 49 Calculation of S.I of the MV Sewol
QA Aotz A5 b #2| A = =2 7] €}
2 S S 3 S, s
CS) () 0.11 0.80 0.01 0.04 0.04
Us) ® - \ 0.05 - -
@n 0.022 0.160 0.012 0.008 0.008
C= [0.2x(A+B)]
26589 3.0 3.0 26 26 34
D)
SI
0.07 0.48 0.03 0.02 0.03
(C*D)
1993 A #ElHIIAE SIESD 0.63
Ha A%
N A 55 A% | 2014 AN AT A5 20U oA S5
Heo)H] AT &
Np = 223 Na = 51
Ra = 0.219
B o3 Fag+= 5.08 whdo Zbzb S AdukbA(3.0), So A w&
(3.0), Sz HAABAZ(R2.6), S, =A/IEH=HT]2.6), S;_7]ElL2UB.LHOE
B 7}= ok
7t XE HFE%E A FAEH A = 1.09H- el 0.64-H 02 A4rE A,
20144 MubgE A4 ol sl Aba W&l RaxlFE 0.22 oth
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2 ATl AHE B YFIIARE

Aol Abelel 2 g3l o

A

I, AsdEE, AdE

B w3}H Table 503 #t}.

Table 50 Comparison of S.I of Passenger Ships

L2 | AderA A uS SAFAYA = A3 71 ek
A3 Si S Ss S4 Ss
g s 2.8 16 16 16 2.4
EEE R 2.4 18 1.2 2.4 3.0
MLz 3.4 3.0 2.6 2.8 3.4
tA T H A E o] vl
yods REE R AL
° 0.37 T 0.42 14 0.64
SI SI Sl
o4y 52 A% o) AT Hg N
w3 Ra A& 3 El& Ra MY3E Ra
0.37 0.11 0.22
WA, B Ao AAT A kAT A AL 57HA] FAQLAE 7]
Fo=Z Uy YA o] HIE Ay EW, Fig 359 Zo] ¥4 A
MN3e)s, ALs AT 5 IAL o]T gA4AH¥ HILHSF7) oy AL
% % gt
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Fig. 35 Safety Management Evaluation of Ferry Accidents
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