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Transportation of CO, by ship

Contents Page
FOTE@WOTM.........o et \%
IO AUICTION - ... e vi
1 SCOPC .. 1
2 NOTTIATIVE F@EETEIICES ..........coo et 1
3 Terms ANA AEFIMETIONIS ... 1
4 ADDI@VIATIOIIS ... 3
5 Regulatory regime for maritime and inland waterways for CO, transportation .................. 3

51 General
5.2 MATTEIME GOVETTIATICE ..ot 4
5.3 Technical safety regime for maritime transportation of liquid COy..........iiiiiiiiiii 5

5.4 Greenhouse gas emissions
5.5  Trading and cross-border transportation

6 Ship transport of CO,
6.1 General...............

6.2 CO, cargo transport conditions

6.2.1 General....

0.2.2  LIOW PIESSUTE ..ot
6.2.3  IMEAIUIT PIESSUIE ..o
6.2.4 Elevated pressure...............
6.2.5 Density effects......n
6.2.6 Solid state CO, (dry ice)........
6.3 Cargo tank design ...
6.3.1 Cargo tank design considerations..
6.3.2 TANK MAEETTAL ..o
6.3.3  NOVEI IMATETTALS ...t
6.3.4 Design pressure
6.3.5  IIISUIATION e
6.4 CCS ShiP LTANSPOIT COMCEPES. oottt
6.41 General....
6.4.2  Ship terminal to terminal
6.4.3 Barge terminal to terminal (inland Waterways) ... 12
6.4.4 Offshore floating storage and injection unit (FSTU) ... 12
6.4.5 Offshore injection unit
6.4.6  OffShore direCt INJECTION ..o 13
6.5 Multi Gas and dediCated CATTIETS ... 13
6.5.1 General ...
6.5.2  Existing ship conversion
6.6 S AESTIEI1 ..

7 Properties of CO,, CO, streams and mixing of CO, streams influencing the ship
BFANSPOTTATION ...
7.1 Thermodynamic properties of CO, and CO, composition
7.2 CO, impurities and trace COMPONENTS ...ttt

7.2.1  COMMON TMPUTTEIES ..ok
7.3 Flexibility and mixing of CO, streams from different Sources.............. i ——— 16

8 SIUP OP@IATION ...ttt 17

8.1 Ship and terminal MOdes Of OPETATION ... 17



8.2 Compatibility and interface

8.3 CATZ0 OPETATIONIS ..
8.3.1  RESPONSIDIIITIES ..o s s
8.3.2 Manifold operations....
8.3.3 Loading operations....
8.3.4 Offloading operations

8.4 Cargo management..........c.
8.4.1 General ...
8.4.2  Cargo tanK PreParation ... see st
8.4.3  Cargo VOYage MANAZEIMIEIIE ....o.cccouuuuriiuriiieioiisiiiesiss s

8.4.4 Cargo losses

9 Technical gaps and deVEIOPIMIENL ...t
9.1 Applicability and precision of existing requirements
9.2 Identification of additional relevant requirements such as practices onshore..............cccocove. 20
9.3 Qualification and process for New teChNOIOZY ... 21
9.4 Gaps and need for deVEIOPIMENIT ... e e 21
10 SALEELY QI TESKS ...t
10.1  Health, safety and environment (HSE)...
10.1.1 Toxicity and aSPhyXIATION ...
10.1.2  Hazards Of HQUIA €Ot
10.2 Measures to mitigate risks
T0.2. 1 GAS AETECTION ..ot
10.2.2  EMEIrZENCY SHUL QOWIL c.ooocoo ettt
10.2.3 Emergency release SyStem ...
10.3  Special risks with liquid CO, as ship cargo
10.3.1 Solid formation ...
10.3.2 Material integrity .....
10.3.3 Electrostatic charge
11 Quantification and verification 0f COy CATZO............eseesesrs e 23
111 General...sessesssssssssssssesnnns
11.2 Quantification and measurement......
11.2.1 General ...,
11.2.2 Cargo measurement...
11.2.3 €Oy QUATTEY e
11,24 COTMUIEIINIE it
11.2.5 Onboard carbon capture...
1003 VT ICATION e
12 Summary status and development needs for CO, ship transportation for CCS value
chains
Bibliography



		2026-04-17T11:33:36+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




