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Motivation
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CCS in a Danish market has limited (read NO) mitigating impact
unless

Scaled up

What are the environmental impacts and energy
demand for a scaled-up CCS value chain?



Good intention is not enough
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The Economics of CO, Storage
Gemma Heddle, Howard Herzog & Michael Klett
August 2003, MIT

“All my economic studies are obsolete.”

Howard Herzog, personal communication, GHGT 16, 2022

The capture and compression cost was 80 $/ton CO, when we did
the study; now it is 180 $/ton.

Gary Rochelle, FEED study session, GHGT 16, 2022



We propose:
A user-friendly software codenamed EnCO2age

Database of all the emitters across Europe

Graph theory for a basic transport path optimization

Database of storage sites in Europe
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Pipeline transport
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CO, Injection

Geophysical and petrophysical properties of storage sites
1D, 2D, 3D finite volume solver
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Results

e Point sources with a minimum emission of 50,000 tonnes/year

e total electricity consumption is 243.6 MW

e CCS electricity demand is 4.9 percent of Danish electricity consumption
e total capture heat = 930 MW

e heat demand of CCS is around 2.4 percent of average Denmark heat demand

e total CO2 storage is 10.7 Mt/y

)
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Upscaling to a German market

eTotal electricity consumption is

2900 MW

e CCS electricity demand is 58% of

Danish electricity consumption
etotal capture heat = 31 GW

e Heat demand of CCS is around 80%

of average heat demand

etotal CO2 storage is 350 Mt/y
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Energy demand and environmental impact

total CO2 storage is 11 Mt/y total CO2 storage of 350 Mt/y
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More to come
Heat integration for capture energy
Impurities
Other transport methods
Multiple storage sites
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