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BECCUS deployment activities @IEA Bioenergy TCP S

 inter-task projects on BECCUS since 2019. Current project 2025-2027

* intern. experts from 10 out of 11 IEAB Tasks contributing

e (Core themes around latest research and activities
on BECCS, BECCU and Biochar

» Case studies: bio-CCUS projects from different
countries and on different bioenergy technologies -
Sweden, Denmark, Norway, Great Britian, the U.S.,
Canada, the Netherlands, etc..

« System studies: climate effects of bio-CCUS, role in the
energy system, role of biochar, biogenic CO, use for
fuels and chemicals, financial models, policy and
regulations etc.

« Coordinated by IEA Bioenergy Task 40 -
_ -, Christiane Hennig and Karin Pettersson
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BECCUS deployment activities @Task 40 o

* Motivation at IEA Bioenergy is to provide guidance how to realize BECCS and
BECCU deployment by

* Presenting and monitoring examples and describing their successes and challenges
» Analysing crucial aspects for accelerating deployment
« Support for good governance to adopt and upscale BECCUS

« Task 40 experts look into current BECCUS projects in their realisation

« Focus on analysing actual implementation of these new applications - from
project development to commissioning

« Understanding timelines, actors needed, challenges, policy environment >>
contributing to setting up of good practices

« Carbon management strategy >> IEA Paris TCP Coordination Group on Carbon
Management

= EA
= Bioenergy 3 www.ieabioenergy.com



Example of BECCUS projects - national perspective DK

Prominent example - Orsted’s biomass-fired CHP plants in Denmark with carbon
capture units Kalundborg CO, Hub:

Target for operation 2026
430,000 tonnes of biogenic CO, annually (negative emissions)

e Asnaes 6 CHP Station:

wood chips boiler, 280,000 tCO,/a negative emissions

 Avedore Power Station:

« straw boiler, 150,000 tCO,/a negative emissions

Financial support to the project included a per tonne subsidy by the Danish government
with a 20-year subsidy contract, and sale of carbon removals to Microsoft.

a [EA
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Legal framework - Danish climate targets and highlighted government CCUS policy

T
W
2020 The Danish Climate Act adopted target of a 70% reduction in emissions by 2030 compared to 1990 levels and climate neutrality by 2050

Danish State establishes a market-based “CCUS Fund” of DKK 16 bn* (EUR 2.1bn) to support execution of Danish Climate Act targets. CCUS Fund (at the
time) divided into two Tenders: 1) CCS (2023), and 2) CCUS (Year TBD at a later point)

_@ In December of 2021, Danish State introduced a market-based “NECCS Fund” of EUR 0.35 bn* dedicated to the establishment of a value-chain for

negative carbon emissions.

Danish
emissions of
CO,, were ~45

2022 In May of 2022, The Danish Energy Agency (DEA) launches first tender from CCUS Fund, EUR ~ 1 bn*, with objective to actualise reductions of 0.4 Mt of
CO, yearly from 2026 through Carbon Capture and Storage (CCS)

In August of 2022, the Danish Energy Agency launched the first tender for exploration permits for the offshore storage of CO, in the Danish subsurface in Mt in 2020 and
the North Sea.
must fall to ~23
2023 In February of 2023, three exclusive licenses for exploration and full-scale CO, storage in the Danish were granted. Two permits to TotalEnergies and .
one to a consortium consisting of INEOS E&P and Wintershall Dea International. Mt in 2030.
Denmark will

In May of 2023, the winner of the of the first tender was announced, as the DEA awarded @rsted a 20-year contract for its carbon capture and storage .
(CCS) project ‘Brsted Kalundborg Hub’. rely heavily on

CCS to achieve
In August ot 2023, the DEA launched the tender tor the NECCS Fund. The goal is to achieve 0.5 Mt of negative emissions annually from 2025 to 2032 .
from the EUR 0.35 bn* fund. this target.

In September of 2023, a political agreement updating the CCUS fund was reached. By merging funds from another agreement, the pool now grows to EUR
3.6 bn*. Via two separate tenders, the aim is to achieve CCS reductions of 2.3 Mt annually by 2029.

In December of 2023, the DEA launched the first licensing round in Europe for full-scale onshore licences for exploration and storage of CO,. Involves
subsurface exploration of potential CO, storage under five designated areas: Gassum, Havnsg, Rgdby, Stenlille and Thorning.

In January of 2024, 8 separate bids were submitted for the onshore licenses for exploration and storage of CO,. An announcement regarding the
winners is expected in May/June.

In April of 2024, the DEA announced the NECCS fund results. Contracts were awarded to three companies for new CCS projects. In total, 160,350 tonnes
@ |EA of biogenic CO, will be captured and stored annually during the period 2026 to 2032. All of the CO, will be captured and stored in Denmark.
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Largescale CO, capture in Denmark |

Outlook next CCS bidding round and storage exploration

 Bidding round, with all projects having to be in place by Jan 1st, 2030.
* Hope to achieve a minimum of 2.3 mio. tonnes of captured CO, annually
« Storing fossil CO, and/or biogenic CO, >> emissions reductions and/or negative emissions
« 3.6 billion Euro in total subsidy available
* 15-year contracts
 Final terms were published October 2024. Entering into contracts in April of 2026
after a negotiation round with winning bidders.

« Hand in hand goes exploration of offshore and onshore CO, storage in Denmark
 Offshore - Three exclusive licenses for exploration and full-scale CO, storage in the Danish
underground in the North Sea were granted (winners Feb 2023)
 Onshore - The licensing round for subsurface exploration of potential CO, storage under five
designated areas (Dec 2023), three winning bids, areas await the maritime spatial plan

IEA
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Onshore CO, storage in Denmark

Onshore licensing round from December of 2023 (Jan 24, 2024, deadline)
» DEA opened licensing round for subsurface exploration of potential
CO, storage under five designated areas: Gassum, Havnsg, Radby,
Stenlille and Thorning .
» Exploration licenses will be granted for up to six years, with the RE
possibility of applying for extension up to a total of 10 years. P
» If the area fulfils all environmental requirements, and a suitable ‘ g = o
structure for CO, storage is proved, the licensee will have a — i a %
preferential right to apply to have the license extended with an JETIRS (’"‘ oy o ~_u XA
exclusive right to carry out storage activities for up to 30 years. =7 TEW"“ _‘_7"_’* ¥ e :‘: K37
» Danish State (via Nordsgfonden) is to participate with a 20% share = N Ly Y — R\ g
» 8 Received bids (9 companies) N RS = -~ =) ::1 X2/
« Winners to be announced “mid-2024” I R S @ “‘...,h,*-: £
S A Ao
Upcoming « Wz, TS R
* Applications for 3 nearshore areas await a maritime spatial plan =l e
« Danish Energy Agency expects to launch this round in 2024 with —= S ¥ .
similar conditions to the onshore round, though taking into account = e o W S
regulations for offshore. =R w_:"“' d L A<
- IEA 2::)[::gge:osét_iilr(]/jzéci):é—respons|b|I|t|es/ccs—carbon—capture—and—storage/l|censes—explorat|on—and—
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Offshore CO, storage in Denmark

Offshore licensing round from (winners announced in February of 2023)

Three exclusive licenses for exploration and full-scale CO, storage in the
Danish underground in the North Sea were granted:

* Two to TotalEnergies

* One to a consortium consisting of INEOS E&P and Wintershall Dea

International.

Licenses cover areas with depleted oil and gas fields and well-suited yet to be
investigated geological areas.
Timing and design of the CO, storage facilities will depend on the upcoming
investigations and analysis.
The specific storage projects must be approved by the Danish Energy Agency
before establishment.
The captured CO, will be transported either via purpose-built ships or through
existing or new pipeline infrastructure.
Danish State (via Nordsafonden) participates with a 20% share

Project Greensand (Currently in pilot phase):

» Storage in the Nini oil field.

»  FID for full-scale project planned for 2024

« 2025/2026: 1.5 Mt/year & 2030: up to 8.0 Mt/year

« 23 partners form the consortium that is lead by
INEOS and Wintershall Dea.

»  Supported by the Danish state via EUDP

https://www.projectgreensand.com/en

[ Planned area for CO, storage
[ Nature and protected area

[ INEOS & Wintershall license C2023/01
[ TotalEnergies license €C2023/02
I TotalEnergies license €C2023/03

https://ens.dk/ansvarsomraader/ccs-fangst-og-lagring-af-co2/tilladelser-til-efterforskning-og-
lagring-af-co2-og

—_—

Project Bifrost (development and demonstration project)

Investigating the potential for storage in Harald
West (a depleted gas field)

Storage capacity estimated at several Mt/year
Partners: TotalEnergies, DTU offshore, @rsted, DTU
management, Nordsgfonden, BlueNord

Supported by the Danish state via EUDP

https://bifrost-ccs.com/
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Key messages legal framework in Denmark

» Clear Target: Decision in Denmark to use CCS/CCU/BECCS/BECCU to reduce and remove CO, to
(carbon dioxide removal) reach climate target and neutrality

» Clear measures: Denmark being very proactive in realizing CCUS and BECCUS >> driven by
progressing in national legislation and support schemes for CCUS and BECCS

« Continuity: regular bidding rounds and transparency

» Success factor in policy making: defining the target, establishing the instruments and
continuously supporting projects with a transparent communication

* Success factor in business models: different sources of income 1) national governmental support,
2) from private companies requiring high quality negative emissions to achieve their targets and
see it as a business opportunity (and optionally 3) EU Innovation Fund)

« At the same exploration of offshore and onshore CO, storage in Denmark
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= Bioenergy 9 www.ieabioenergy.com



Christiane Hennig -
christiane.hennig@dbfz.de '

Christian Bang IEA Bloenergg
cb@eaea.dk Technology Coflaboration Programme

Karin Pettersson
karin.pettersson®@ri.se

www.ieabioenergy.com

https://task40.ieabioenergy.com/

https://task40.ieabioenergy.com/inter-task-project-bioenergy-
with-carbon-capture-storage/
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