()

1992 1 2002 5 109
12%
38%
Shipping Statistics and Market Review (SSMR) 2002
5907 15.1%

34.6%"
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78



1-1 )
FSA
2.1
2002
16,770 42.9%
96,128 12%
7,311 5,907
18.7% 15.1%
303,234
37.9%
277,067 34.6%
2.1
2.1
1000dwt
(Oil tanker) 7311 303234 18.7 37.9
(Chemical tanker) 1291 8489 3.3 11
(Liquid gas tanker) 1114 18994 28 24
(Bulk carrier) 5907 277067 151 34.6
/1 5(OBO carrier) 197 14108 05 1.8
(Container ship) 2726 76131 7 9.5
(General cargo ship) 16770 96128 42.9 12
(Passenger ship) 3797 5611 9.7 0.7
Total 39113 799762 100 100
( 300gt
2.2
2.2 6
1000dwt
1992 4685 13.6 203306 30.9
1993 4608 13.3 201493.1 30.4
1994 4590 131 205147.8 30.4
1995 5342 14.7 218931.1 32.1
1996 5560 15 232651 33.1
1997 5747 15.1 244622.3 33.9
1998 5903 15.3 256585 34.5
1999 5822 15.1 253444 33.8
2000 5763 14.8 255540 335
2001 5776 14.8 263044.8 33.8
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2002 5907 15.1 277066.7 34.6
14.54% 32.82%
( 300gt
2.2
Shipping Statistics and Market Review (SSMR)
(Total loss) (Weather damage)
(Founderings) (Strandings) (Collisions and Contact)
(Fire and explosions) (Damage to machinery etc.) (Groundings)
(Other casualties)
1992 1 2002 5 SSMR
873 11,515 234
2.3
2 3 7 8
No 222 25.4 35 32.1
(Weather damage) 1000ciwt 3050 26,5 1663 384
AV.age 217 20.2
No 57 6.5 4 37
(Founderings) 1000dwt 580 5 356 8.2
AV.age 275 -
No 57 6.5 10 9.2
(Strandings) 1000cwt 648 5.6 338 7.8
AV.age 26.4 23.2
No 105 12 7 6.4
(Callisions and Contact) 1000dwt 851 7.4 198 4.6
AV.age 211 18.6
No 141 16.2 16 14.7
(Fire and explosions) 1000dwt 2418 21 447 10.3
AV.age 23 20.1
No 40 4.6 7 6.4
(Damage to machinery etc.) | 1000dwt 1102 9.6 197 4.6
AV.age 24.2 20.8
No 52 6 7 6.4
(Groundings) 1000dwt 748 6.5 324 7.5
AV.age 21.5 22.1
No 199 22.8 23 211
(Other casualties) 1000ciwt 2117 184 805 186
AV.age 234 22.1
No 873 100 109 100
Total 1000dwt 11515 100 4328 100
AV.age 234 22.1
( 500gt ) 1992 1 2002 5 )
10
14.54% 109 12.49%
32.82% 4,328
37.56% 2%
5%
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SSMR 1992 1 2002 5 873

25.4%
32.1% 6.75
( 2-1)
3.1 DERBYSHIRE
1980 9 Derbyshire
44
Derbyshire Lloyd's
Derbyshire Liverpool Bridge 1977
1978
Stavanger 1979 4
9
Derbyshire St.Lawrence Seven lland
158,185 Geoffrry Underhill 19860 7 11 Quebec
Kawasaki 41
8 6 9 6
Kawasaki 9 8
Orchid
0300 Okinawa 230
25°18 133°12°
9 14 Derbyshire
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25°30” 133°34”
25°46” 133°34°
Safety Agency
Derbyshire
38
Derbyshire

3.2 GOLD BOND CONVEYOR

Gold Bond Conveyor 1975
110

17,000 Gold Bond Conveyor

Gold Bond Conveyor

10

3.3 FLARE

Flare 26 1998 1

25

Flare

82

9 19

Yokohama Maritime

Derbyshire
9 9

151

19 1993 3 15

33

15



Flare

Flare

11

3.3 EDMUND FIZGERALD

1975 11 10 Edmund Fizgerald
26,000
28.56 Edmund Fizgerald

729 29
80 25
Edmund Fizgerad

12

34 EUROBULKER

1977 5 25 Eurobulker 10,370 Alcanar
6 18 Bandar Shahpour 6 7
Djibouti 16°17° 54°50” 6
11 8 40 18° 58°
6 12 7 Eurobulker
29 6 12

Eurobulker  Lloyd's 13

3.5 TRADE DARING
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1994 11 11

134,999 Trade Daring
Trade Daring Taranto
39,000 56,000
16,000
14
3.6
6,547
5,380
2 29
5,900
6
2
23
4,232
22
1.8
4.1
IACS

22

Vv 25
Trade Daring
44,700

89 2 28 17 30
29 7

21
89 11 1
11
24 1
N 6
23 4
1990




U.S. Maritime Administration(MARAD)

Holds1 & 2o0r 2 & 3:
Ship sinks rapidly, no time for
crew to abandon ship.

3_ 2 16

L, §

e Ve |
x [ |11

Remaining holds: Sagging, which

could cause structural failure, especially
if the ship is poory maintained.

33 17

e
homa Ll
Holds 6 & 7: Submergence of the

after deck and possible catastrophic
down-flooding in the engine room.

34 18

4.2
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Ship Statistics and Market Review(SSMR)

4-1
1992 1 2002 5
109
3-8
22.1
4-1 19
0-4 5-9 10-14 15-19 20-24 25
2 1 8 28 38 32 109
18 0.9 7.3 25.7 34.9 294 100
( 1992 1 2002 5 )
20~29mm
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20

3-5

(Bending Moment)
(Hogging) (Sagging)
3-6

H@WL:;_;D

(Hogging)

“’EﬁT i | 1

(Sagging) 2

Flare
25

1970
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24~29mm
20mm

1995 9 Lloyd's
Shipping Economist
20
1980 20
4.3
Edmund Fizgerald
Gold Bond Conveyor
Gold

Bond Conveyor

Gold Bond Conveyor
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4.4

4.5
GM

5.1

2002
1992 1 2002 5

12.49%

1990 2000
6.75

5.2

34.6%

4,328
14

89

25

109

25.4%

Trade Daring

15.1%
SSMR

37.56%
66

32.1%



3.
5.3
1.
a
b.
C.
d.
2
3.
4,
5.4
(IMO)

(Risk Control Options, RCO)

Control Measures, RCM)

Formal Safety Assessment (FSA)

90

(Risk



10
11
12
13
14
15
16
17
18
19

20
21

22
23
24
25

ISL, Total merchant fleet-by size class and ship type as of January 1st, 2002, Shipping
Statistics and Market Review, Vol .46, No.1/2, P36, 2002.
Chamber of Maritime Commerce, http://www.cmc-ccm.com/, October 2002.
IMO, Interim Guidelines for the Application of Formal Safety Assessment (FSA) to the
IMO Rule-Making Process, 17 November 1997.

ISL, Total merchant fleet-by size class and ship type as of January 1st, 2002,
Shipping Statistics and Market Review, Vol .46, No.1/2, P36, 2002.

4 57

ISL, Special fleets-bulk and OBO carriers-fleet development by ship type as
of January 1st, 1998-2002, Shipping Statistics and Market Review, Vol .46, No.5, P27,
2002. ISL, Specidl fleets-bulk and OBO carriers-fleet development by ship type as of
January 1st, 1993-1997, Shipping Statistics and Market Review, Vol.41, No.5, P27, 1997.
ISL, Special fleets-bulk and OBO carriers-fleet development by ship type as of January
1st, 1992-1996, Shipping Statistics and Market Review, Vol.40, No.5, P27, 1996.

ISL, Casualty returns-Reported world total losses by ship type and nature of
casualty January 1992-May 2002, Shipping Statistics and Market Review, Vol.46, N0.8/9,
P42, 2002.

ISL, Casualty returns-Reported world total losses by ship type and nature of
casualty January 1992-May 2002, Shipping Statistics and Market Review, Vol.46,
No0.8/9 ,P42, 2002.

Mayday, Channel Discovery.

9
9
9
LLP, Maritime Casualties 1963-1996 —second edition, 1997. p202.
13 P638
(IMO) http://www.imo.org 2002 8
15
15
15

ISL ,Casualty returns-Reported world total losses by major flags and division
of age January 1992-May 2002 ,Shipping Statistics and Market
Review ,Vol.46 ,N0.8/9 ,P41 ,2002.
1986 7 35
International Association of Classification Societies, Bulk Carriers : Guidance and
information on bulk cargo loading and discharging to reduce the likelihood of
over-stressing the hull structure, 1997,p.7

20 35
21 7
21 7

IMO, Focuson IMO IMO and the safety of bulk carriers ,September 1999.
Abstract

Maritime casualties often result in tremendous losses. Between January
1992 and May 2002, there were 109 total loss maritime casualties for bulk carrier
vessels worldwide. These casualties accounted for 12% of worldwide total loss
casualties, however, they accounted for 38% in terms of deadweight loss, which
was ranked first in deadweight |oss among various types of fleet.
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Maritime casualties may arise from any of the following causes, such as
improper maritime policy, management and crew operations, and bad condition
of ship structure, however, according to the historical cases, many casualties
occurred because of the result that the above causes had interacted with each
other.

Concerning the safety issues to the bulk carriers, this study focused on the
total loss cases of bulk carriers and set to analysis the risk of total loss to bulk
carriers and also set to employ a safety assessemt model for bulk carriers.
Through a comprenhensive literature review and cases study, this study
investigates into the risk enbeded on bulk carriers and their environment. Based
on these outcomes, the Formal Safety Assessment (FSA) could be employed to
evaluate and to analyze the safety improvement measures for the bulk carrier
vessels.

Key word risk, casualty, bulk carrier
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