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Abstract — This paper presents the feasibility study on CO, carrier for carbon dioxide marine geological storage.
Conceptual design was carried out to acquire CO, carriers by retrofitting existing vessels and new ship-building.
Based on conceptual design, the acquisition cost of CO, carriers was estimated. Finally, necessary expense and
number of ships were estimated based on operational plans for the assumed scenario.
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Table 1. General information of target vessels
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Table 2. Advantages and disadvantages according to pressure vessel types
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Table 3. Tank specification of target vessels

i

Material BS ISO P275NL2
Cargo Tank Shell Thick. (mm) Longi. BHD Thick. (mm) End Cap Thick. (mm)
Thickness No.1 Cargo Tank ” ” ”
No.2 Cargo Tank
Cargo Tank Tank Weight (ton) 98%Full Tank Vol. (m®) Cargo Weight (ton)
Capacity No.1 Cargo Tank 201.136 1571.136 1814.661
No.2 Cargo Tank
Total 402.272 3142.27 3626.322
A
Material BS ISO P275NL2
Cargo Tank Shell Thick. (mm) Longi. BHD Thick. (mm) End Cap Thick. (mm)
No.1 Cargo Tank 31 0 31
Thickness No.2 Cargo Tank
No.3 Cargo Tank 28 28 28
No.4 Cargo Tank
Cargo Tank Tank Weight (ton) 98%Full Tank Vol. (m®) Cargo Weight (ton)
No.1 Cargo Tank 170.850 1183.461 1366.798
. No.2 Cargo Tank
Capacity 295.906 2160.058 2494.867
No.3 Cargo Tank
No.4 Cargo Tank 186.249 1188.888 1373.166

Total 948.911 6692.465 7729.797
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Table 4. Principal particulars of target vessels

oAt 2

T % Mz A o Nz s % Mz A o= Nz ¥ o%
Kind of Ship General Cargo Ship CO, Carrier General Cargo Ship CO, Carrier
Length O. A. 109.50 m 109.50 m 136.47 m 136.47 m
Length B. P. 102.00 m 102.00 m 128.50 m 128.50 m

Breadth 16.60 m 16.60 m 21.00 m 21.00 m

Depth 8.70 m 8.70 m 11.40 m 11.40 m

Draft 6.75m 6.75m 8.40 m 8.40 m

Gross Tonnage 4,562 ton 4,562 ton 9,750 ton 9,750 ton
Deadweight 6,500 ton 3,600 ton 14,200 ton 7,700 ton
Cargo Hold Capacity 7,346 m® 3,142 m® 18,260 m? 6,692 m’°
Service Speed 12.70 kt. 12.70 kt. 12.70 kt. 12.70 kt.
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Fig. 3. General arrangement of target vessel 2 (after retrofit).

Table 5. Tank specification of target vessel

Material BS ISO P275NL2
Cargo Tank Shell Thick. (mm) Longi. BHD Thick. (mm) End Cap Thick. (mm)
No.1 Cargo Tank
Thickn
fexness No.2 Cargo Tank 28 28 28
No.3 Cargo Tank
Cargo Tank Tank Weight (ton) 98%Full Tank Vol. (m?) Cargo Weight (ton)
No.1 Cargo Tank 231.755 1,729.175 1,997.197
Capacity No:2 Cargo Tank 350.734 2,645.642 3,055.717
No.3 Cargo Tank
Total 933.223 7,020,459 8108,631
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Table 6. Principal particulars of target vessel

g = oo
Kind of Ship CO, Carrier
Length O. A. 136.47 m
Length B. P. 128.50 m

Breadth 21.00 m

Depth 11.40 m

Draft 8.40 m

Gross Tonnage 9,750 ton
Deadweight 8,100 ton
Cargo Hold Capacity 7,020 m?
Service Speed 14.50 kt.
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Fig. 5. Secondhand price estimation graph of general cargo ships (source:
www.shipbroker.net).
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- 10,000 ton CO, %41 : ©F 34 million USD

- 20,000 ton CO, 541 : 2F 50 million USD

- 30,000 ton CO, =541 : ©F 65 million USD

- 50,000 ton CO, 41 : 2F 85 million USD
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Fig. 6. Price estimation graph of CO, carrier.

Table 7. Acquisition cost of CO, carrier by retrofitting existing vessels
(unit : mil.USD)
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Table 8. Operational plan of CO, carriers
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