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The carbon capture process

Solvang’s carbon capture starts in the absorption tower, where 
the exhaust gas from the scrubber enters near the bottom to 
flow upwards, while an amine-MEA solvent enters at the top 
to circulate counter-current to the exhaust stream. In the 
absorber package section the exhaust and solvent create an 
exothermic reaction which absorbs the CO2, while heating up 
the exhaust gas stream.

The de-carbonized exhaust gas flows to a separate washing 
section, then passes through a separator to minimize droplet 
entrainment and carry-over before being released. The 
absorbed CO2 is being transferred to the stripper tower, where 
the enriched solvent gets heated to the point of releasing 
the CO2. The following drying and liquefaction involves 

Fact: 

several stages, a.o. the drying filtration, pre-cooling, 
compression and so-called subcooling of CO2. Finally, the 
pressurized CO2 is refrigerated by use of ammonia, into 
full condensation and liquefaction suitable for transfer to 
tank storage at the fore deck.

The IMO timeline of emission regulations in shipping:

IMO adopted MARPOL 
Annex VI, the 
International Convention 
for the Prevention of 
Pollution from Ships, 
aimed at reducing air 
pollution from ships.

MARPOL Annex VI entry 
into force: Effective 
limits on sulfur oxides 
(SOx) and nitrogen oxides 
(NOx) emissions from ship 
exhausts.

Revised MARPOL Annex 
VI: Stricter emissions 
standards, lower sulfur 
content limits for fuel 
oil, established Emission 
Control Areas (ECAs) 
with even stricter limits 
for SOx and NOx, new 
NOx limits for engines 
installed on ships 
constructed after 2011.

Energy Efficiency 
Design Index (EEDI) and 
Ship Energy Efficiency 
Management Plan 
(SEEMP) mandatory. The 
EEDI for new ships and 
the SEEMP for all ships 
became mandatory under 
MARPOL Annex VI.

Following the Paris 
agreement, IMO set 
reduction target of GHG 
emissions from ships to 
50 % by 2050, compared 
to 2008.

Carbon Intensity 
Indicators (CII) and 
Enhanced SEEMP, 
requiring ships to 
calculate their CII and 
meet annual reduction 
rates. 

IMO revised the GHG 
strategy: Net zero 
emissions by 2050. 
Checkpoints in 2030 
(40%) and 2040 (70%). 
GHG intensity of fuel in 
stead of CO2.
Net zero emissions to 
be realized by 2050, in a 
well-to-wake perspective.
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Net zero emissions 
to be realized by or 
around 2050, in a well-
to-wake perspective.
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SDG references
SDG 13: Climate action
SDG 7: Affordable and clean energy
SDG 9: Industry, innovation and 
infrastructure
SDG 12: Responsible consumption and 
production

GRI references
302-1 Energy consumption within the 
organization
302-3 Energy intensity
302-4 Reduction of energy 
consumption
301-2 Recycled input materials used

EU ETS and FuelEU Maritime
Emissions cap-and-trade system building on the EU 
MRV (Monitoring, Reporting, and Verification) Maritime 
Regulation. Aims to reduce GHG emissions by 55 % by 
2030 relative to 1990, and net zero by 2050.

2023 2024 2025 2026 2027 2028
onwardsEU ETS Introduction timeline

EU ETS issues a decreasing number of EU Allowances (1 
EUA = 1 tonne CO2 eq.) annually, available for trading.
Ships over 5000 GT must include 40 % of emissions in ETS 
scope in 2024, 70 % in 2025, and 100 % in 2026.

Ship sizes and type

Cargo/passenger ship (5000+ GT)

Offshore ships (5000+ GT)

Offshore and general cargo ships (400 5000+ GT)

Greenhouse gasses

Carbone dioxide (CO2)

Methane (CH4) & Nitrous Oxide (N20)

Phase-in

% of emissions included in ETS scope 40 % 100 %70 % 100 % 100 %

To be decided

Reporting only Included in ETS scope

•	 GHG intensity reduction: Reduction targets of annual 
GHG intensity of energy used, set in 5-year steps, 
from 2 % in 2025 to 80 % in 2050. Measure is GHG per 
energy unit, gCO2e/MJ.

•	 Fuel type reporting: Conventional fuels (LNG, LPG, 
VLSFO, MGO…), renewable and low-carbon fuels 
(biofuels, e-fuels, hydrogen…)

•	 Mandatory use of alternative power sources in ports: 

Fact: 

On-shore power supply (OPS) or zero-emission 
technologies.

•	 Methodology alignment with IMO DCS (Data Collection 
System) and EU MRV – Monitoring, Reporting, and 
Verification requirements.

•	 Verification by an accredited verifier (i.e. DNV) for 
accuracy and compliance.

FuelEU Maritime vessel obligations

ESRS/CSRD references
E1 2.3 Energy use and efficiency 
E1 2.3.1 Energy Consumption Data
E1 2.3.3 Energy Efficiency Measures
E1 2.1 Climate change mitigation
E1 2.1.1 SCOPE 1: Direct GHG Emissions
E1 2.2.5 Monitoring and Review

E1 2.3.2 Energy Intensity
E1 2.3.6 Energy Management Systems
E1 2.3.9 Regulatory Compliance and 
Incentives
E1 2.3.8 Innovation in Energy Use
E1 2.3.5 Goals and Performance
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