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A Techno economic comparison of transporting
captured CQby pipeline or by train (bulk transport)

A One source the IGGC plant iRrunerov
A The captured C{low is 190 t/h (1.6 MTPA)
A Two transport and storage scenarios

A What is the best transport alternative based on
techno-economic analysis?



Description of case study
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A One capture technology
A Solvent based on RECTISOL
A 90% Carbon Capture Rate (Base)

A Conditioning:
A Multi stage compression
A Pumping for pipeline or
liguefaction for train transport

A Transport
A Pipeline
A Local or remote storage site
A Train transport
A Local or remote

A Re-conditioning from liquid to storage
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CQ streams for 85% CCR

Component mole(%) Streaml Stream 2 Stream 3 Stream 4 FINAL

Methanol 0.97¢ 0.43¢ 0.31¢ 0.84¢ 0.42
HydrogenSulphide 0.001 0.001 0.004 0.001
Carbon Monoxide 0.004 0.25¢ 0.03z 0.03
Nitrogen 0.004 0.14c 3.20¢ 0.44c¢ 0.4€
Hydrogen 0.01¢ 3.91¢ 0.497 0.4t
Argon 0.00Z 0.03¢ 0.58¢ 0.094 0.1C
Carbon Dioxide 99.01 99.3¢€ 91.72 98.0¢ 98.51
Flow rate kg/s 14.22 31.2z2 5.4C 0.12 50.8¢
Temperature C -17.4¢ -12.91 -3.7€ 11.1¢ 37.25
Pressure bar 1 3.3 9.5 9.5 15C

=> Final CO, flowrate to be transported and stored: 50.46 kg/s



Compression, mixing and coolingz:
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A Phase line for final
mixture composition

A Isotherm for 25C

A Compression for
pipeline to 85 bar before
pumping

A Compression for
liguefaction to 30 bar
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Pipeline transport

A Change in density during
Density for the transported CO, mixture

(98.5 mole% CO,) transport in pipeline
1100

1000 A Low density => Vapour like =>

900 high velocity and pressure drop

Density (kg/m3)

800
700 st Lot A High density => Liquid like =>
600 low velocity pressure drop
200 pressure=80 bar
400 A Initial state: 35-40AC
300
200 ~r A Ambient temperature 15AC
100 ———
0 20 40 60 80 100 A Ground thermal conductivity

Temperature (°C)

important for cool-down rate



Pipeline transport

assumptions and alternatives s
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90 bar 120 bar 150 bar 180 bar

A 5 different pipe line diameters considered,

A Wall thickness is calculated from diameter, transport

pressure and composition
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A Depth: 1.0 m

A Ground thermal conductivity 2.4 W/m K

A Ambient temperature: 15AC

A Pipe wall roughness: 47.5 em

A Friction factor and heat transfer rate
calculated locally along the pipeline

A High grade steel alloy - X/70

A Only available wall thicknesses considered (API/5L)
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Liquefactiong process layout =i’

12 stage ammonia refrigeration "/
process

A

From compression

Purge or back to capture
processs

A A
A A

More than one
expansion
(purification) stage
may be required

Liquid CO, for
train transport
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Liguefactionc thermodynamics s=’

A Feed composition:
1.5% impurity

A Pressure levels
Feed determine the purity
~ in the liquid phase

A At low pressure also
/ Pure CO, sensitive to choice of
models



