Interdependencies in the Development of Hydrogen and CCS
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The Joint Project EERA-CCS

A 26 full participants, 9 associated partners
A See:https://www.eera-set.eu/component/projects/projects.html?id=41

A

A Coordinator: Marie Bysveen SINTEFNlarie.Bysveen@sintef.no

A Administrative Manager: An Hilmo, SINTEF An.Hilmo@sintef.np

A SP1- CO, Capture: Jan Hopman, TNO {an.hopman@tno.r!

A SP2- CO, Storage: Jonathan Pearce, BGnipe @bgs.ac.uk

A SP3- CO, Transport: Roland Span, RUBr6land.span@thermo.rub.de

A SP4 Communication and Outreach: Hannah Chalmers, UKERCWoE
(hannah.chalmers@ed.ac.uk
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Blue Hydrogen as a Bridging Technology

A To establish a hydrogen infrastructure and hydrogen
based processes in industry based on fluctuating (and
initially limited) hydrogen supply is difficult

A From beginning on requirements on hydrogen storage

A In Germany different projects aim at electrolytic hydrogen generation from grid

Nt

power E mitigation effect questionable

A Hydrogen synthesis from natural gas in combination with CCS is a promising
bridging technology

A Once hydrogen infrastructure and applications are established, the replacement
of blue hydrogen by green hydrogen is entirely flexible

A Different European projects aim at the introduction of blue hydrogen_, E RA
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Blue Hydrogen as a Bridging Technology i ELEGANCY

A ELEGANCY Enabling the Low Carbon Economy by Hydrogen and CCS
A Multinational project in the EERA-ACT program
A Scenario: Hydrogen is generated from natural gas with CCS, hydrogen is

- D

dist

Case studies

Experimental demonstration of
solutions to key technical barriers

H, solutions in UK )
(Leeds & Aberdeen)
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Numerical design tool development

Enabling Swiss )

CO,-free transport
by H, and CCS
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methodologies for integrated chains The Norwegian full\

scale CCS chain
and synergies with
H, production

H, and CCS
opportunities

Decarbonizing the
Dutch economy

in Germany

(Rotterdam)
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IH market considerations:

e CCS chain and offshore activities),
lized and decentralized

WP5

wP4

Wp3

CO, pipeline transport (SINTEF)
CO, transport — injection interface (SINTEF)
Site selection for storage (ICL, BGS, ETH)
Intermittent supply (BGS)

Optimizing capacity (BGS, ETH)

De-risking storage (ICL, BGS, ETH)

H, from natural gas (Casale, ETH, PSI)
* H, from other sources (ECN)

¢ Characterization of CO,/CO/H,
mixtures (RUB)
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* CCS - Carbon Capture and Storage
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ELEGANCY T the German Case Study

(Aﬁgdrogen IS supplied by Norway, generated from reforming natural gas with

Option 1 — Carbon capture & transport Option 2 — H, Admixture Option 3 — H, Network

Large CO, point sources are being Natural gas is decarbonised at the point of Clean hydrogen is imported as in option 2
decarbonised, the captured CO, is production, hydrogen is imported to and distributed to the end-users via a new
transported via a new CO, transport Germany and admixed into the existing H, transport infrastructure.

infrastructure to a storage site abroad. natural gas grid.

to storage in
the Netherlands
===
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ELEGANCY T the German Case Study

C('S'gdrogen is supplied by Norway, generated from reforming natural gas with

Technical approach:

« Aim: evaluation of the three infrastructure options in
terms of their CO, reduction potential and abatement
costs, on which basis a best case scenario could be
designed

« Approach: GIS-based model for the three infrastructure
options, consisting of future framework conditions and
specific data on the H,/CO, sites under consideration.
The infrastructure is planned based on the routing of
the natural gas network.

-

/Sociological approach:
» Aim: to identify chances and risks for public acceptance

of the options and to work out possible approaches to
their implementation

» Approach: mixed-methods-design including interviews
with stakeholders and quantitative online survey

» Focus: state of awareness and knowledge, technology
perception/evaluation, factors influencing the
acceptance

\
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/Macroeconomic approach:

+ Aim: to assess the conditions that foster or hinder the
transition towards a low-carbon economy by evaluating
the different infrastructure options

» Approach: stakeholder-centred economic analysis that
provides macroeconomic descriptive scenarios for
decision making

« Criterion for evaluating the infrastructure options:
political and economical realisability

AN

Legal approach:

» Aim: regulatory framework relevant for infrastructure
options (restrictions, costs, barriers, support) in current
law and in legal perspective

« Approach: analysis of existing law; systematic lines and
legal constraints for further development

+ Focal points: special rules for H, and CO, transport; re-
use of existing infrastructure; cross border frictions
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Thinking Further &

Import NG rather than H,
Natural gas is supplied by Norway,

Ship CO decarbonization takes place close to shore in
for storaée Decarbonize NG close to shore Germany

CQO, is shipped to platforms in the North Sea for
offshore storage

Advantages are:
Natural gas pipeline can still be used for natural
gas, a part flow is decarbonized in the beginning
Infrastructure hubs can be build close to sites
where large scale excess power / water hydrolysis

EERA

~—- European Energy Research Alliance

IS expected in future
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