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Status/ Key challenges for CO2 storage

First CO2 licencing round in North - CCUS key element for achieving
. national negative emissions
Sea in 2022 completed Conpitiiv Shastaos i

Danish process industries and

- CCU Subsidiary system in place )

. Capture facilities of 14 Mtpa KN SRcKN Lo ng
" - Flexible operation
- On and offshore storage capacity S
8-16 Mtpa - Full commeroahzatfon of
- Regulative framework in place - Temporary storage for PtX/Utility ;r:ntspo‘rt value Cha"f b
- Investment and incentives in place - NonHiquid storage (immobilization)| : :a iegj :mn N .
- CCS Subsidiary system in place - National and international storage of CO2 for
- Capture demonstration facility of infrastructure of 10 Mtpa Europe
Greensand project / Bifrost project 0.5 Mtpa - Zero emission shuttle ships
d | d . | f |d - Offshore storage demonstration - 20% reduction in CAPEX
—depleted oil/gas fields facilty of 1-2 Mtpa AN
- Storage of 1 Mtpa in existing gas . Educational framework
i i storage site enhancing the recruitment of
The Stenlille project R S i P
- Utilization demonstration fadlity - Societal readiness level 9 for CCS
- Infrastructure for transport
- R&D for cost reduction and
optimization
- 15-30 Danish Start-ups
- Talent recruitment and research
career

- Societal readiness level 6 for CCS
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WHY - Combat global warming!

* CO2 storageisin the
“Geoengineering tool box”
* Manipulate the global climate system in
order to cool the earth

e CO2 storage promise one parth for
negative CO2 emissions

e Controversies related to source of CO2
— “black” vs “green” CO2

www.geus.dk
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Nature vs man-made CO2 storage

Man... Liquid CO2

Nature ... shells “mineralised CO2”

Nature ... Coal Pure “C”

Photo: Jacob Bentsen/GEUS
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CO2 Storage

* CO2 stored as compressed liquid: e )

* More than 800 m depth ﬁ
* In a Reservoir Rock :

* Sealed by a Cap Rock

Cap rock Greensand

I l Bllt sand”

Chalk

Photo: Jacob Bentsen/GEUS
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Possibilities at Sea in Denmark for CO2 Storage

North Sea:

Central Graben incl. Siri Canyon
First CO2 Licencing round; Many
small-medium size structures
“Far-Away” — Not in my backyard

Remaining North Sea
Activity expected to pick up.
Many Large size structures

Inner Danish Waters Incl.

Baltic Sea

Activity on hold — uncertainty in
legal status — Helsinki Convention
Many Large size structures

GEOLOGICAL
STRUCTURES

Potential
Qile / gas fields

SVERIGE

i field -Project Greensang

eI\ - Bifrost Proje

Stenlille Gaslager
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Conclusions

e CO2 storage is part of the Geoengineering tool box and offers a way to
obtain negative CO2 emissions

* Geology has no preferences: Denmark has large CO2 storage potential
both at Sea and on Land:

but

* Sea sites offers a huge potential in areas that are well characterised from past oil
and gas exploration and production history

* Possibility to gain economy of scale due to CO2 import by ship
* Expected higher societal acceptance level than onshore sites

* Current status is that the Central Graben, Remaining North Sea and
Inner Danish water represent different “legal seas”.

* Development of potential storage sites in Inner Danish water and Baltic
sea are on hold due to the Helsinki Convention (HELCOM)n

11/15/2022



Thank you for your attention

- * Any Questions?
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Rapportering av regeringsuppdrag

Geologisk lagring av koldioxid i Sverige

och i grannldnder — status och utveckling
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Internationella konventioner

Londonprotokollet forbjuder 1 dag grinsoverskndande transport av koldioxid for lagrings-
andamal, men ulligget ull artikel 6 frin 2009 gor ett undantag for transport av koldioxid 1 syfte for
geologisk lagring under havsbotten. For att trida 1 kraft behiver nlligget ratificeras av tva
tredjedelar av de 51 medlemslinderna, och 1 nuliiget har bara et fital Einder rauficerad ulligger,
hinbland Svenge, Norge, Storbntannien, Nederlinderna, Finland och Iran. 2019 antogs dock en
preliminir applikaton ull ulligget som tilliter transport av koldioxid for lagringsindamal, 1 vintan
pa att nllrickhigt med medlemslinder ska ratificera nlligget nll artikel 6.

Helsingforskonventionen omfattar enbart Ostersjdomeidet, inklusive Kattegatt, och har som
mal att aterstilla milion 1 Ostersjpomradet och att bevara dess ckologiska balans. Konventionen
behandlar bland annat frigor om dumpning, och undersokning av  havsbotten, vilket 1
koldioxidlagnngssammanhang innebir att dumpnming av koldioxid, som 1 detta sammanhang
jamfors med avfall, inte ir ulliten 1 havet. Det finns dock oklarheter gillande olika medlemslinders
dversittning av denna bestimmelse vilket innebir att vissa linder tolkar det som forbud mot
dumpning av koldioxid pd havsbotten, andra 7 havsbotten, och andra under havsbotten. Det behovs
diiefor en fortydligad Overenskommelse mellan medlemslinderna kring vad som egentligen ska

gillla.
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CC(U)S Value Chain

CO2 Source COz2 Utilisation
Thermo-chemical
Power generation - Chemicals

- Coal

- Fuels (Mission 2)

- Biogas "~ - Building materials
- Natural gas CO2 Capture _— - Solvents
- 0il T{L Biological
- Biomass : Ao.:glca
Thermal driven i C;I ° |
.y . CO2 Transport e
eavy industr
vy y Electricity driven s
- Cement Pipelines

- Iron & steel o pe—
Direct Air Capture Ships
Oil refineries S— Trucks —
e CO2 Storage
Chemicals sector - S Geological
- Ammonia Mineeali=ation - Depleted oil & gas fields
- Synthetic fuels - Saline aquifers
- Mineralisation
- Caverns
Air
Biochar
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