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Abstract : Sunken vessels accidents have harmful impacts on the marine environment because of oils and chemicals in the vessels. The government
has  managed them and developed risk assessment which can evaluate potential risk quantitatively since 1999. But the grades of present risk
assessment has changed greatly depending on quantity of remaining fuel oils, and the list of remaining fuel oils omitted in status report of sunken
vessels. Therefore, the aim of the study is to estimate and develop model for quantity of remaining fitel oils and verify the remaining fuel estimation
comparison with active vessels. To accomplish the purpose of the study, apply this verified estimation model to current risk assessment and

recommend guideline for an accurate sunken vessels risk assessment.
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Table 1. Sunken Vessels Statistics
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Table 2. Sunken Vessels Statistics by Tonnage(2014.09.)
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Table 3. Detailed information of Sunken Vessels Management System

No|  Input Optional Details
Management Number, Registered Date,
. Input Date, Management Organization,
! Basics Compulsory Accié)ent Date, Accifent Name:ga Ship Name,
Ship Type, Ship Number
Ship Number, Accident Date, Ship Name,
General " . ..
2 Information Cause, Accident Type, qumon, Sea, Depth,
Type of Seabed, Accident Summary
Port of Shipping, Flag, Construction Date,
Sunken Length, Width, Depth, Draft, Height of
3 Vessels " Ship, Deplacement, Previous Anchorage,
Information Middle Anchorage, Arrival, Speed,
Inspection Organization
Damage . Ship Damage, Freight Damage, Casuality,
4 Infonna%ion Optional P Oilg Spill, Igrkllsurance gi)al;a g
5 Freight . Type of Freight, Loadage, Specific Gravity
Information of Freight. Type of Fuel Oil, Loadage List
6 State of Compulsory First Assessment, Pre-Survey, Survey,
affairs Termination Status, Cause of Wreck Removal
7 | Registration Optional Registration Request Date, Source, Date
3 Relational " Relational Persons Information(Name,
Persons Address, Phone)
Registered Genergl Layqut Drawing, .Offset,
9 " Cross-sectional Diagram, Detailed Survey
Data .
Information

Table 4. Sunken Vessels

Risk Assessment and Management Plan

Classifi-
cation

Grade

Management Measure

Intensive
Managed

Over 60

Search position, Survey of ship status,
Survey of remaining oil and freight,
Review possibility of Incident
preparation, Making detail survey plan

General
Managed

60<a<=40

Collecting and management relation
information for preparation incidents
from sunken vessels considering
surrounding waters

NOT
Managed

Under 40
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Table 5. Sunken Vessels Risk Assessment
Assessment
Items Detail Items Index
Ratio | Point
Dangerous Goods Carrier 5
Ship Buﬂ( Carrier _ 4
T Tug, Working Boat, Fishing 5% 3
ype Barge, Etc 2
Unknown 1
Over 10,000 5
Ship 5,000 <= Si;e < 10,000 4.5
Size 3,000 <= Size < 5,000 50, 4
1,000 <= Size < 3,000 3
500 <= Size < 1,000 2
Under 500 1
o . Over 1,000k? 35
Remaining Oil Over 100k¢ 28
(Incl. Fuel), Over 50k{ 21
HNS, Over 10k# 35% | 10.5
Explosiveness Under 10k{ 35
Gas Ok{ 0
Radioactive Substance 35
Under 15m 25
Under 20m 20
Clearance Under 25m 25% 12.5
Under 30m 5.0
Over 30m 0
Major Fishery, Farm 10
Sea Natl. Park, Uncontaminated 8
Environmental TOHrlSt Reglon(B_e ach) 10% 6
.. Environment Protection Area 4
Sensitive National Infrastructure 2
Etc. 1
Over 20 years 4
Age Over 10 years 3
Before
. Over 5 years 2
Accident Under 5 years 1
Spill Over 25 years 10% 6
Possibility | Time Over 20 years L5
Over 15 years 4
After
. Over 10 years 3
Accident Over 5 years 2
Under 5 years 1
In and Out Course of Port 10
Marine In Port Limit or Close to 8
Traffic Anchoring Area 10% 6
Environment General Seaway 4
Etc 2
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Table 6. Relationship between Database and Risk Assessment

Sunken Vessels

Risk t
Management Database sk Assessmen

Basics — Ship Type
General Information \ Ship Size
Sunken Vessel Information Remaining Oil
Damage Information
Freight Information Clearance
State of affairs Sea Environmental Sensitive
Registration Spill Possibility
Relational Persons | - Traffic Env
. Marine Traffic Environment
Registered Data
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Sunken Vessel Report
1. General Information
Ship Number Name Type
Materials of Ship Body G/T DWT
Length Width Depth
Owner(Captain)'s
Information (TEL/FAX: )
2. Accident Information
Date Cause Depth
Position
(Longitude, Latitude)
Detail Information
. Ship Damage
hf“m?f 0il Spill
S Casuality
3. Treight and Fuel
Freight Amount
Fuel Amotint

(4 Ec

Fig. 1. Reporting Form of Sunken Vessel Status.
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SFOCZH-H F(Fuel oil
capacity)S AHE3IR oM, M A7) g]ofe] 7] Small: 286~530
M/T(metric ton, m3), Handysize: 566~1,367M/T, Handymax: 1,291
~1,775 M/T, Panamax: 1,719~1,934 M/T, Capesize: 1,916~3,123
M/T, Large Capesize: 3,266~4,064 M/TZ 4% vt 183
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9 °F 1.6%0] AT

)
2

Table 7. Oil Capacity of Bulk Carrier

. . Large
Class Small |Handysize| Handymax|Panamax| Capesize Capesize
Ship size| dwt | Sk~8k | 10k~30k | 35k~55k |63k~82k|85k~175k 20V05€1i
Ave. Ship| o1 103 (1354145 145 | 145 | 145 | 147
speed
SMCR |,y | 1410~ | 2840~ | 6,550~ | 8990~ | 10,080~ | 17,180~
power &| 0l 2540 | 6660 | 8750 | 9700 | 15750 | 20.500
rpm | P™|(199-168)/(152~121)| (117~105) | (98~88) | (94~79) | (76~73)
SFOC kg/vh 174179 | 171~176 | 169~174 |[164~171| 163~170 | 163~170
Fuel oil 566~ | 1291~ | 1,719~ | 1,916~ | 3266~
capacity | MT| 286330\ 1367 | 1775 | 1934 | 3123 | 4064
Ratio | 27323
il | % | 5766 |5.66-4.56|3.69-3.23 | %7 225-1.78) 1.0~
Table 8 KR Register Bookol| 4] 2] dtslEdS tdo =
71 wog AstFHES b Adsd HAUAAFS
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Fig. 2. Bulk Carrier Fuel Oil Capacity by Dead Weight Tonnage (DWT).
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Table 9. Data gathering for verifying oil capacity estimation model
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Table 10. Voyage Performance Report of Surveying Vessels
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Table 11. Comparison between estimations and actual fuel consumption
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Table 12. General Managed Sunken Vessels Risk Re-Assessment
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