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2. Executive summary

The objective of the WP4 is to provide complete information of the optimum development concept
applicable to the proposed pilots of Paris Basin (FR), Lusitanian Basin (PT) and Ebro Basin (ES) to go
ahead with the decision of whether this pilot is viable technically, commercially, considering social and
environmental demands and in the existing European and local regulatory frame. The decision of the
optimum development concept is key, and it must be based on strategic information at the very first
steps of the project, when the ability to influence changes in design is high and the cost of them is low.

This approach, inspired on the front-end loading (FEL), allows to integrate progressively the
information required for a complete view of each pilot (technical, environmental, social, commercial,
and regulatory), from a divergent thinking to a convergent thinking, ensures consistency in the
proposals, identifies improvements, and maturates them to an optimized development concept ready
for final decision.

The methodology proposed for collecting this information, sorted, select several desirable alternatives
(from which the optimum will be selected) is here described. It is based on “Decision Quality”
approach, proposed by Society of Decision Professionals, applicated to big industries such as oil and
gas, and here adapted to our objective on PilotSTRATEGY project.

The starting point is a brainstorming session(s) with all disciplines involved in the project and with the
goal of clarifying objective(s) of the project (what is the main goal of our project?), limitations and
givens (what cannot be change?), decisions (what must we decide now and cannot wait?), and
strategies (how can we reach that?). It is fundamental that all participants have clear and common
view of those elements to ensure they are all in the same page and it is understood and collected the
views from all disciplines: technical, social, legal, commercial and regulatory.

Ebro Basin team, Paris Basin team and Lusitania Basin team applied this exercise during January-
February 2023, in two session each, resulting a list of 5 to 6 strategies (alternatives) each of them
underlining the description of a development concept. These development concept will be built for
the full life cycle (wells and facilities design from task 4.2; reservoir behaviour with the support of WP3
and dynamic modelling; and WP5 for the risks evaluation), and evaluate economically (task 4.4) to
priorate alternatives and select the optimum one.

Although each team worked independently and focus on their area particularities, it is concluded a lot
of similarities between then. The most relevant is that was (still) somewhat unclear the main goal of
the project: pilot or commercial development. After discussion, all now agree that the main goal is to
design a carbon pilot injection storage site, and in the case of Spain and Portugal, to check the
possibility of upgrade to commercial scale. Other relevant point is the need to qualitatively define the
criteria for the pilot’s success, considering non-technical Criteria (Regulatory workflow clarification;
Increase subsurface knowledge & technology implementation; Regional social support) and technical
Criteria (Prove reservoir deliverability — test permeability; Prove seal capacity, when subject to
pressure build-up; Test maximum injectivity rate compatible with the upscaling business case).
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3. Introduction

The objective of the WP4 is to provide complete information of the optimum development concept
applicable to the proposed pilots of Paris Basin (FR), Lusitanian Basin (PT) and Ebro Basin (ES) to go
ahead with the decision of whether this pilot is viable technically, commercially, considering social and
environmental demands and in the existing European and local regulatory frame.

To conclude whether a pilot is viable is a major decision of a project. This decision must be based on
strategic information to identify and address existing risks, and to commit available resources
maximizing the potential of success. Strategic information gathering is possible if a robust project’s
lifecycle is built and considered from the very first steps, when the ability to influence changes in
design is high and the cost of them is low. This approach, inspired on the front-end loading (FEL),
allows to integrate progressively the information required for a complete view of each pilot (technical,
environmental, social, commercial, and regulatory), from a divergent thinking to a convergent
thinking, ensures consistency in the proposals, identifies improvements, and maturates them to an
optimized development concept ready for final decision.

Development concept . Economic evaluation and
\ deEnition and Optimized pilot design E'R"Sggg';réﬁl (IEIPA?H prioritization of Investment Proposal
optimization 4.2 43 4.4 opportunities 4.5

Multicriteria approach (technical, social, environmental, legal, financial)
Synergies with green energies (Geothermal, H,)

Front-End-Loading methodology
= Framing: defining limits and * Conceptualization (inputs from
priorities WP3, WP4, WPS, WPG, WP1) selected development concept
= Definitions of possible * Increasing scenarios definition
development concepts and economic evaluation (task
(scenarios) considering 4.4)
uncertainties of reservoir, wells = Ranking and development
designs, facilities, costs, time concept selection
frames, social needs, .. and any
other category decided. Convergent thinking

= Decisions scenario table

KICK-OFF (Nov 2023)

Identification of concepiual development Assessment of development options and
e joritizati Mature selected development concept
M19 i roved desi
e f:;:jllst e“: best Single option == Approved design

Fig. 1: Description of the task 4.1 along the pilotSTRATEGY project.
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4. Proposed methodology for alternatives definition, prioritisation and

selection

The proposed methodology is based on the “Six elements of decision quality” proposed by Society of
Decision Professionals (SDP)! and applicable to large projects such as oil and gas developments.
Decision makers should make certain demands of their project teams that will set clear expectations
and including their participation?, which are formulated as six decision-makers steps:

1. Decision FRAME syl
2. Generating ALTERNATIVES ———

3. Relevant and reliable INFORMATION about? ¢
4. Potential CONSEQUENCES understanding
5. LOGICAL ANALYSIS for clear conclusions

6. Commitment to ACTIONS

CLEAR
VALUES

In particular, this approach is considered for the e
alternatives definition. Then, each of these alternatives et

eciding?
will be represented by a development concept, which will

be economically evaluated on task 4.4, defined the KPI

. . . . . Will I really take
and economic criteria for comparison, and final aotion?

priorization. This document is focus on the first step: N RIS A A R T Ul

Decision Frame and generating alternatives.

In the context of the PilotSTRATEGY project, some key words will be used and are defined as follows:

- Framing session: It is an internal project workshop where all different disciplines are
represented, with the goal to identify and agree on the objectives and limitations of the
opportunity. The information is collected by brainstorming, discussed if needed until
achieving clear alignment, and sorted to define alternatives for the development concept. It
is expected at least two session of 2-3 hours each.

- Development concept: a High-level description and scheme of the relevant technology and
actions to be considered for the implementation of the pilot during the life cycle: source of
CO,, transport, injection facilities, wells, or any other element the team considers key for the
pilot implementation.

- Alternatives: different possibilities of development concept applicable to our pilot and
considering its particular technical, economic, environmental, social features, and team
objectives, givens and decisions.

- Objective: what we want to achieve.

- Givens: features, conditions or statements that are accepted as fact in the team.

- Decision: a common team agreement of doing (or not to doing) something.

- Strategy: a portfolio of decisions intended to achieve an overall goal.

L https://www.decisionprofessionals.com/
2 SPE & SDP (2016): Guidance for Decision Quality for Multicompany Upstream projects. Technical report.
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The Framing session is the team workshop(s) where the last objective is to agree on 4 to 6 possible
alternatives or proposal for our final goals in the context of PilotSTRATEGY project. The range from 4
to 6 recommended comes from the need of having different alternatives but manageable. This
information can be obtained, sorted, and classified by the following steps:

1) Brainstorming: to create a collective view of the decision problem.
2) Identify and classify objective, givens, and decisions.

3) Identify key decisions/later decisions.

4) Develop key decisions table options.

5) Define desirable strategies.

6) Define alternatives for each strategy.

The goal of the Decision Framing (DF) is to identify and agree on our OBJETIVES (what we want to do
and what we do not want to do); GIVENS (what | cannot change?); DECISIONS to be made (what | have
to decide to reach my objective?), and the key CRITERIA to be assessed (how | will measure the result?
How will | compare different possibilities?).
That means:
- Clarify the key dimensions of the problem/opportunity.
- Provide space for brainstorming of creative alternatives, and then focus the team on the
most critical decisions and uncertainties. Generate creative and doable alternatives
(scenarios).
- Early integrative (all disciplines involved) and iterative (to clear and simplify view)
discussion between disciplines for robust project framing and planning.

4.2.1 Brainstorming

It is fundamental to ensure the participation of all key decision-makers that are impacted by the
project in the relevant business value chain, or those that can influence the outcome of the project,
are aligned with the frame. We try to answer questions such as:

e Do we have a clear view of what we want to achieve/deliver?

* Do we know what is infout of the scope of the project? .

*  What are our priorities?

*  What is a success for us?

*  How can we measure this success?

*  What is critical for our success?

* Do we know and understand our key stakeholders? ‘\ ‘
*  What are the limitations of the project? TE -J
*  What are the main uncertainties?

*  What are the main challenges?

If participants can be in the same room, classical post-its session is possible, but if it is an online or
hybrid session, try using existing online tools or blackboards (MS Teams, Slido or Miro for example but
no limited to this). It must to be ensure that all participants contribute since it is key to cover all
different topics.

@PilotSTRATEGY
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4.2.2 Objectives, Givens and Decisions
When all the ideas are collected, now they must be classified and grouped as:

*  Objectives: Objetives Givens
*  What we want to achieve/delivery " ———
*  How & when we want to deliver ' 4
* Givens: J
* Things that cannot be changed 5 i
+ Decisions already made Degisions

* Assumed expectations of others (society, .

shareholders, government...)
* Decisions
* acommon team agreement of doing (or
not to doing) something

4.2.3 Decision hierarchy

The list of decisions should be sorted in order of priority, which are the most important decisions to
be made soon versus decisions that are dependent on additional data or can be differed without
affecting the project value and overall objectives.

Decisions can be “strategic” or “tactic”, that is:
* Strategic or focus decisions, if we need to decide before next phase.
* Tactic or later decisions, the rest which can wait for later stage of the project

4.2.4 Decision table

Create a table with 5 to 7 columns and 4 to 6 files, and:
a) FOUCS Decisions: Include possible “options” for EACH “decision”. Options@column A are
independent of Options@column B. Recommended no more than 6.

Synergies
co2 Transport Number of Facilities with green
source wells

Green

energies \Energies

es/\a%(\o\? \

b) Options: For each of the columns = Decisions), identify no more than 4 or 5 alternatives
independently of the other decisions. It is not necessary to have the same number of
alternatives for each decision but at least two (it we can only identify one alternative, then it
is a given).

@PilotSTRATEGY
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chs Transport Numberof facilities Synergies Gree_n
source wells Energies
RERE _— close to Geotherm
Industry PIRANS : wellhead jE= al energy
Shortest .
Buy CO2 train 2 distance to NO ¥iwd
. power
main road
Cluster Solar
Cement truck hels
ind. B
H2

4.2.5 Desirable strategies

A portfolio of desirable achievements based on the objectives of the project, identified during
brainstorming. Recommended 3 or 4. It is not necessary to have as many distinct strategies as the
number of “options”.

Minimum visual
impact

Minimum cost

Shortest time of
implementation

Maximize Green
energy use

4.2.6 Define alternatives

One by one, selecting the option that best fits to each strategy in the decisions columns:

Industry _— close to Geothermal
pact 4 PEPE ppeing L A weIIheadA YESA energyA
Shortest
Buy CO2 train 2 distance to NO wind
A main road
Cluster
Eoaimian find. truck A Solar panels
H2
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And do the same for each alternative, for example:

Number of

STRATEGIES CO2 source Transport wells

facilities Synergies Energies

R Industry pipelinie 1 /) close to ‘ YES , Geothermal
impact PEPE P wellhead A A energy /\
Shortest @@
Minimum cost Buy CO2 A train 2 distance to NO wind
LN main road
Shortest time of Cluster @

: truck /A Solar panels
T Cement ind. _

H2

Green energy

1. Clear and well-defined boundary conditions -what is part of the problem, what is not- for all team
participants. (Will we include capture plant or not? Are we thinking in a pilot to evaluate the
technology or a commercial possibility to develop? Do we have any specific limitation/constrain
to consider?)

2. Clear and well-defined final objective(s) of the project (To verify technology in the area? To help
future investors evaluating opportunities? To engage society demonstrating that is safe? To pave
the path for future permits?)

3. Set of alternatives, to be used in the next step (next step: alternatives evaluation, prioritization,
and selection of the optimum one).

Before the Framing session, a presentation was carry out explaining the objectives, procedure and key
definitions to ensure the participant be familiar with the methodology. Before this meeting, it was
provided the presentation and the document “SPE & SDP (2016): Guidance for Decision Quality for
Multicompany Upstream projects. Technical report.”

Local teams meetings was done individually and in their local language. Results have been collected
in English and shared with the other local teams. WP4 leader or coleaders acted as facilitator.

Results from each team have been collected and they are presented in the annex 1.

5. Conclusions

This methodology was applied by Ebro Basin team, Paris Basin team and Lusitania Basin team during
January- February 2023. Initially, it was planned in a brainstorming session; however, most of the
session was spend in the 3 regions around the main objectives of the project, longer than expected,
and another session was planned in the 3 teams. After that, all reached the final table with defined
alternative for future evaluation. For the first session, at least one of the leaders/coleaders of WP4
acted as facilitator to help the local teams during the process.
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Other relevant point is the need to qualitatively define the criteria for the pilot’s success, considering
non-technical Criteria (Regulatory workflow clarification; Increase subsurface knowledge &
technology implementation; Regional social support) and technical Criteria (Prove reservoir
deliverability — test permeability; Prove seal capacity, when subject to pressure build-up; Test
maximum injectivity rate compatible with the upscaling business case).

Although each team worked independently and focus on their area particularities, it was concluded
important similarities between then, which gave us the opportunity of exchange procedures and

information.
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6. Annex 1: Application and results

6.1 Lopin onshore Ebro Basin (Spain)

6.1.1 Framing session: dates, organization and participants.
Meeting Subject: pilotSTRATEGY- WP4- Framing session Ebro Basin
Meeting Date: 26/01/2023 09:30 (first session) and 3/02/2023
Location: Microsoft Teams/IGME hybrid (first session) and online
(second session)

Participants from WP2, WP3, WP4, WP5 and WP6.

6.1.2 Brainstorming: goals, givens, and decisions

Following an open discussion initiated by the list of questions, post-
its, initially no sorted, have collected answers and possible
outcomes. In a second step, that post-its were grouped as objectives,
givens and decisions, reviewed each group and combining post-its
(ideas) when it was possible. Final lists of those are as follow:

OBJECTIVES

Quality Deliverables
Finding a positive narrative
Opportunity to involve local citizens and their waste
Demystification of CO2 storage in communities
Engaging stakeholders in the project
Proposal for compensation to local governments
Selection of a feasible development concept within budget
Offering presentations to citizens about the pilot and commercial study
Generating interest in research and industry
Approval for the next funding - constructing the pilot
Local and political support
Conducting risk assessments
Applying Economies of Scale in the evaluation
Having sufficiently mature documentation for the pilot to move to the next phase
Identifying technical and legal gray areas

Identifying sources of CO2 (emitters, markets, etc.)

@PilotSTRATEGY
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DECISSIONS

Source of dry CO2 with sufficient pressure and low cost close to the pilot well
Transportation method (truck, pipeline)
Order of magnitude of CO2 injection
Continuity vs discontinuity of CO2 injection
Monitoring systems (seismic, observation well, DAS)

Synergies with blue hydrogen production / renewable power generation
Well design (vertical, deviated, number of sections, appropriate metallurgy, etc.)
Modes of pilot funding (EU, private financing search, consortium)
Involving the capturerin economic analysis

Duration of the pilot project

GIVENS

Stakeholders
Data Availability
Social and Environment: Areas with environmental limitations
Limited Local Knowledge of CCS (Carbon Capture and Storage)
Weak Project Narrative
Pilot-scale Project (maximum 100kt)
Administrative Support/Neutrality
Industry with poor public perception
Technical Standards
Unfamiliarity with Administration
Lack of clarity in regulatory framework
Pilot without scale for capture - interest in pilot plant?
Storage capacity of selected site

Cost and availability of equipment and service companies.

6.1.3 Results: defined alternatives

Finally, five (5) alternatives have been defined according to 5 desirable strategies following the
proposed methodology:

The PilotSTRATEGY project has received funding from the
European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 101022664
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STRATEGIES

Minimum
investment
X

Social
engagement

Gaps
understand

After pilot,
commercial
development

Limit H5R risk

Minimum investment
Social engagement and local development
Regulatory gaps identification for best practices and recommendations
Enhance commercial development (potential commercial development after pilot)
Minimum uncertainty on HSE risks (well-known practices)

¢ > PilotSTRATEGY

COZsource  Transport m‘;gzw c::h":'u"w Monitoring
Market | pipeline | 100Kkl | Gontnuwo | SeismicdD |  Power grid verical | Syears | U020
®
xe CAV® CA 0 |(yho/V A0 | WAy CAx | C .
( Mew L
Valorisationy | ok Minfor | joermittent | monitoring Solar/iwind deviateq | Min" for No limit
plant r morﬁnnﬂ ' wells ( ° A ' ‘ °® maonitoring A
% % % v e
Legacy
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6.1.4 Learning and recommendations
Although it was discussed several times before the framing session, to define and agree on the final
objectives and limits (what is included and what is not part of this project) needed almost the first
session. It was needed time to be sure next steps we are all on the same page but unexpected as this

time of the project.

It is possible than some alternatives look to similar when they be evaluated and reduced the final
number of possible scenarios. It would be also interesting to compare Ebro Basin results with the other
two local teams to agree on similarities and differences, and perhaps review the final table.

6.2 Paris Basin (France)

6.2.1 Framing session: dates, organization and participants

Meeting Subject: pilotSTRATEGY- WP4- Framing session Paris Basin (FR)

Meeting Date: 03/02/2023 (first session) and 3/03/2023 (close-out session)
Location: Microsoft Teams for both sessions

The PilotSTRATEGY project has received funding from the
European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 101022664
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Participants from WP2, WP3, WP4, WP5 and WP6.
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6.2.2 Brainstorming: goals, givens, and decisions

The France team carried out both session online and using the MS Teams blackboard for exchange
and collected ideas, and then sorted and grouped on Objectives, Givens, Decisions and Uncertainties.
The list of outcomes are:

The PilotSTRATEGY project has received funding from the
European Union’s Horizon 2020 research and innovation
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OBJECTIVES

Our customer - EU/Horizon2020 R&D program

To show case CCS solutions and associated advantages.

To find attractive prospects that could be developed on a commercial scale in
the midterm.

To demystify CCS solutions in the public.

To increase the probability of having at least one site in operation before 2030
in Europe.

Borealis - potential future user

From Borealis’ point of view: opportunity to reduce ETS purchasing.

From Borealis’ point of view: to anticipate a legal framework evolution
regarding industrial CO2 emissions.

Nearby communities - contributors to this initiative

From communities’ point of view: recognition and pride to be part of the
energy transition.

Pilotstrategy project participants

To provide new technical and societal research and insights on geological
storage of CO2 in five regions in Europe.

To deliver high quality decision support package with reduced uncertainty to
secure financing to execute the pilot.

@PilotSTRATEGY
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Active engagement and visible/transparent strategy to secure stakeholders'
support to the project

To secure state support to submit request for “permis de recherche” in 2026
for pilot implementation.

To secure “permis de recherche” for 5 years / 100 kt with support from public
/ private actors.

To select a development concept achievable within approved budget/time

To study applicability of CCUS for small-medium emitters through a pilot scale.

DECISIONS

CO2 transport solution knowing that the well will likely be located < 10 km
max. away from Borealis.

Well design: vertical well versus deviated well (potentially drilled from
Borealis site).

To define injection strategy: maximise injection rate over a short period of
time or inject at low rate over the entire duration of the “permis de
recherche”?

Project financing through EU funds? State support? Private consortium?
Economic analyses considering long-term scenario including waste
incinerators nearby Paris (STRATEGY CCUS).

To select surveillance / monitoring strategy (4D seismic, induced seismicity,
monitoring wells, DAS)

CO2 capture to be considered or not in the economic assessment
Continuity of CO2 supply/injection.

Pilot injection duration

GIVENS
Project frame

Aiming for pilot-scale (as opposed to commercial-scale) due to multipurpose
nature of geological horizon of interest (multiple users)

Required level of project maturity: FEED level studies i.e. readiness for final
investment decision (FID)

Out of scope: detailed engineering and project execution

High-level screening of CCUS potential of the five regions carried out as part
of STRATEGY CCUS

PilotSTRATEGY project relates to work programme ‘Secure, clean and
efficient energy’, focusing in ‘Building a low-carbon, climate resilient future
(Lcy

Site location

CO2 storage location defined with specific area and geological horizon (77 -
Seine et Marne)

Source of CO2: Gas CO2 capture plant already operational at Borealis, with
continuous stream of gas (short term). A small fraction of CO2 is arealdy
liguefied and sold.

Source of CO2: Total’s Grandpuits Steam Methane Reforming plant
(biofuels, hydrogen prod., etc) -> long term

The PilotSTRATEGY project has received funding from the
European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 101022664
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6.2.3

PilotSTRATEGY

Results: defined alternatives

Five strategies were agreed and defined corresponding scenarios according to the following tables:

1)
2)
3)
4)
5)

The PilotSTRATEGY project has received funding from the
European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 101022664

Pilot fast-track development at minimal cost to prove technical feasibility

Prepare/develop pilot for commercial development (e.g. attract project developers)
Minimise project footprint on local communities

Foster local economy, nearby communities’ development

Show case CCS solutions and associated advantages e.g. build world-class CCS demonstrator
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DECISIONS
STRATEGIES CO2 Transport Continuity of |Total CO2 quantity |Injection plant/ Power N Monitoring |next phase B N B
€02 Source N o Well design 4 Project duration |Project budget
solution supply to be cted surface facilities supply strategy Funding
Pilot fast-track development at Onsite (injection Research permit (< N facilities i.e. N
minimal cost to prove technical |Borealis \well within CO2  |Continuous . manifold hooked up |power grid ' 4D seismic UE 5years <10 M€
™ 100k tons) P completion
feasibility plant) to injection well
i Minimum to
" . Deviated, .
Min. to obtain Temporary surface enhance state obtain results
Total Grandpuits Road (Truck) Intermittent |meaningful results |facilities with solar / wind 8 DAS R (30ktons)i.e.3 |<20M€
. completion initiative
(~30k tons) reduced footprint A years / check
design
Quest
Waste incinerators, Amount to achieve
large CO2 emitters commercial scale - New Commercial )
nearby Paris (as Railway (Train) (“autorisation Permanentinjection | i ermal BT | P e T ]
5 g . il ) facility K public/private L 8 |scale (~100 M$)
in Strategy environnementale wells 30years
CCUS) unique")
Distant CO2 emitters
) ) legacy O&G .
(e.g. steelindustryin |Pipeline i Private equity
Northern France)
CO2 market
DECISIONS
w CO2Transport |Continuity of |Total CO2 quantity |Injection plant / Power B Monitoring next phase B B B
CO2 Source N o s Well design . Project duration |Project budget
solution supply to be injected surface facilities supply strategy Funding
Onsite
(injection well No facilities i.e.
within CO2 Research permit (< |manifold hooked up Vertical, basic|
Borealis plant) Continuous |100k tons) to injection well powergrid [completion |4D seismic UE Syears <10M€
Minimum to
Prepare/develop pilot for .
Deviated, obtain results
commercial developement X X .
Min. to obtain Temporary surface enhance (30ktons) i.e. 3
(e.g. attract project e ;
o n ful results | with completion State years / check
pp Total Grandpuits _|Road (Truck) Intermittent |(~30k tons) reduced footprint solar / wind |design DAS initiative Quest <20 M€
Waste
incinerators, large Amount to achieve
CO2 emitters commercial scale
nearby Paris (as ("autorisation New Commercial
identified in lenvironnementale |Permanentinjection surveillance consortium design life e.g. 30 |Commercial
Strategy CCUS) _|Railway (Train) unique") facility geothermal wells public/private |years scale (~100 M)
Distant CO2
emitters (e.g.
steel industry in legacy 0&G
Northern France) [Pipeline wells Private equity
CO2 market
DECISIONS
w CO2 Transport  |Continuity of rorar ‘:u Injection plant / Power . Monitoring next phase Project .
€02 Source N quantity to be i Well design . . Project budget
supply L. surface facilities supply strategy Funding di
(injection well No facilities i.e.
within CO2 Research permit |manifold hooked up Vertical, basic|
Borealis plant) Continuous |(<100ktons) [toinjection well power grid |completion [4D seismic UE 5years <10 M€
Min. to obtain Deviated, obtain results
meaningful Temporary surface enhance (30ktons) i.e. 3
results (~30k facilities with completion State years / check
Total Grandpuits |Road (Truck) Intermittent |tons) reduced footprint solar / wind |design DAS initiative Quest <20 M€
incinerators, Amount to
large CO2 achieve
Minimise project footprint |emitters nearby commercial scale
lon local communities Paris (as ("autorisation New Commercial
identified in environnementa |Permanent injection surveillance consortium  |design life e.g. |[Commercial
Strategy CCUS)  [Railway (Train) le unique") facility geothermal wells public/private [30 years scale (~100 MS)
emitters (e.g.
steel industry in
Northern legacy 0&G
France) Pipeline wells Private equity
CO2 market
DECISIONS
w CO2Transport |C of |Total CO2 quantity plant / |Power B Monitoring i Project .
CO2 Source N L s Well design phase . Project budget
solution supply to be injected surface facilities |supply strategy - . duration
(injection well manifold
within CO2 Research permit (< [hooked up to Vertical, basic
Borealis plant) Continuous 100k tons) injection well power grid [completion 4D seismic UE Syears <10 M€
Temporary Deviated, obtain
Min. to obtain surface facilities enhance results
meaningful results [with reduced completion State (30ktons) i.e.
Total Grandpuits Road (Truck) Intermittent |(~30k tons) footprint solar / wind design DAS initiative |3years/ <20 M€
Waste incinerators, Amount to achieve
large CO2 emitters commercial scale consortiu
nearby Paris (as ("autorisation New m Commercial
identified in Strategy environnementale [Permanent surveillance |public/priv|design life |Commercial
CCUS) Railway (Train) unique") injection facility |geothermal wells ate e.g. 30years scale (~100 M$)
Foster local economy, nearby  |Distant CO2 emitters legacy O&G  |Private
communities development (e.g. steel industry in Pipeline wells equity
CO2 market |
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DECISIONS
m CO2 Transport  |Continuity of |Total CO2 quantity |Injection plant/ |Power . Monitoring next phase Project Project
€02 Source . L . Well design . .
solution supply to be injected surface facilities |supply strategy Funding duration budget
Onsite (injection manifold hooked
well within CO2 Research permit (< |up toinjection Vertical, basic|
Borealis plant) Continuous  |100 k tons) well power grid |completion |4D seismic UE Syears <10 ME
Temporary Deviated, obtain results
Min. to obtain surface facilities enhance (30ktons) i.e. 3
meaningful results |with reduced completion State years / check
Total Grandpuits Road (Truck) Intermittent [(~30k tons) footprint solar / wind |design DAS initiative Quest <20 M€
Amount to achieve
Waste incinerators, large commercial scale
CO2 emitters nearby Paris ("autorisation Commercial Commerci
(as identified in Strategy environnementale |Permanent New surveillance [consortium  |design life e.g. [al scale
CCUs) Railway (Train) unique") injection facility |geothermal wells public/private |30 years (~100 MS)
steel industry in Northern
France) Pipeline legacy &G wells | Private equity
Show case CCS solutions and
associated advantages e.g. build|
[wordl-class CCS demonstrator | CO2 market

6.2.4 Learning and recommendations
One of the main learnings is related to the fact that the process should be conducted in two phases as
pointed out above (Lopin onshore Ebro Basin (Spain)) and below (Lusitanian Basin (Portugal)).

In addition, ensuring that there was enough diversity within the team with most disciplines
represented during the discussions proved to be critical to produce meaningful results and to capture
all the dimensions of the project.

To conclude, significant efforts were required to clarify the ultimate goal and the vision for the project.
However, they may evolve over time as more data becomes available and as the project is further
matured. It is currently assumed that the main goal is to design a CO; injection pilot in the Paris basin,
which would allow to safely store up to 100 kton over the course of 5 years.

6.3.1 Framing session: dates, organization and participants

Meeting Subject: pilotSTRATEGY- WP4- Framing session Lusitanian Basin offshore
Meeting Date: 27/02/2023 14:00 (first session) and 23/03/2023 14:00 (second session)
Location: Microsoft Teams online

Participants from WP2, WP3, WP4, WP5 and WP6.

6.3.2 Brainstorming: goals, givens, and decisions
Following the proposed methodology, those are the resulting tables:

Goals

General: Design a carbon pilot injection storage site in the
Lusitanian Basin (offshore Portugal), which would allow safe storage
of up to 100 kton over the course of 5 (?) years

Specific: Mature storage site to allow future investments from the
public/private sector

Specific: Consider CO2 sourcing & transport in business scenarios
Develop a business case that would consider upscaling a site into a
commercial project - NEED FOR A PIPELINE

Givens

@PilotSTRATEGY
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Project on a pilot scale: Up to 100 kton CO2 injected volume

Data availability for model building

Offshore setting - Stakeholder management & lack of regulation for
CCS in this context

Limited knowledge of CCS by local parties

1 development/injection well

Out-of-scope capture & transport Pilot?

Shipping (& transport to shipping facility)

Infrastructural support by the port of Figueira da Foz

Decisions (critical decisions in green)

Project initiation - consider all circumstances (e.g. source of CO2,
available infrastructures, regulation, carbon credits, time-to-inject)

Volumes, rate and duration of pilot injection

Source of CO2 (considering the offshore setting for transportation)

Onshore transport from source (by railway, road/truck)

Inject CO2 in liquid/supercritical phase. Injection facility
(compression station on site?)

Injection intermittence helps to preserve optimal pressure gradient
& control CO2 plume - Define an Injection strategy

3D seismic for baseline monitoring - TO CONFIRM with regulatory
requirements

Other monitoring techniques available in the well & surrounding
environment & frequency; Post-injection monitoring?

Solutions for CO2 sources

The Navigator Company is planning to implement carbon capture in
their plant (Figueira da Foz) - Transport is the transversal issue for
mainland Portugal

Shipping: what are the options? ALTERA? STELLAMARIS? Some
projects will start offering transport solutions by 2026

Coupled transport & injection shipping

Buy CO2 from external parties

Access to CO2 sourced from mainland Portugal (Souselas, BA Glass &
Navigator with railway access to Fig. Da Foz)

What defines the pilot's success:

Non-technical Criteria Technical criteria

Prove reservoir deliverability (test
Regulatory workflow clarification permeability)
Increase subsurface knowledge & technology Prove seal capacity, when subject to
implementation pressure build-up

Test maximum injectivity rate compatible
Regional social support with the upscaling business case

@PilotSTRATEGY
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6.3.3 Results: defined alternatives
As results of the discussion, six (6) strategies and corresponding alternatives have been defined:

1)
2)
3)
4)
5)
6)

Minimum cost
Social engagement, awareness, local development
Regulatory gaps understanding and research
Schedule and accelerating the pilot development
Enhance the commercial development

Limit HSE risk and reduce territorial impacts

{2 PilotSTRATEGY

The following tables of alternatives were built for each of topics defined above, and we highlighted
with a different colour the best option(s) for each one of these:

Strategy Decisions
Transport (onshore to
€02 Source port/offshore) €o2Q Supply continuity N ing Power Supply well design project duration
monitoring during
4D seismic (to monitor injection, monitoring
M Cost market pipeline/ship 100kt (permit max) |intermitent CO2 plume) power grid vertical post-injection)
min. for monitoring
cement & lime CO2 availability at Renewable: offshore (30ktons): 3 years (check
plant truck/ship the source monitoring alongwell  |wind deviated QUEST)
min. for monitoring near-seabed (e.g. piston Upscale to commercial
pulp plant train/ship (<100 kton) cores, ROV inspection) storage site
glass industry
refinery
|others
Strategy Decisions
€02 Source Transport €02 Quantity Supply Monitoring Power Supply well design project duration
5 years (injection, monitoring
4D seismic (to monitor CO2 during injection, monitoring
market pipeline/ship |100kt (permit max) |intermitent plume) power grid vertical post-injection)
Social Engagement,
Awareness, Local cement & lime CO2 availability at Renewable: offshore min. for monitoring (30ktons):
develop plant truck/ship the source monitoring along well wind deviated 3 years (check QUEST)
min. for monitoring near-seabed (e.g. piston Upscale to commercial storage
pulp plant train/ship (<100 kton) cores, ROV inspection) site
glass industry
|?efinery
|others
Strategy Decisions
CO2 Source Transport co2Q Supply g Power Supply well design project duration
monitoring during
4D seismic (to monitor injection, monitoring post-|
market pipeline/ship 100kt (permit max) |intermitent CO2 plume) power grid vertical injection)
min. for monitoring
cement & lime CO2 availability at Renewable: offshore (30ktons): 3 years (check
plant truck/ship the source ing along well  (wind deviated QUEST)
latory Fr k
Gap Understanding / min. for monitoring near-seabed (e.g. piston Upscale to commerecial
Research pulp plant train/ship (<100 kton) cores, ROV inspection) storage site
glass industry
|:efinery
[others
Strategy Decisions
Transport (onshore to
CO2 Source port/offshore) co2qQ ity Supply ity itoring Power Supply | well design project duration
Syears (injection,
monitoring during
4D seismic (to monitor injection, monitoring post:
market pipeline/ship 100kt (permit max) |intermitent CO2 plume) power grid vertical injection)
min. for monitoring
cement & lime €02 availability at Renewable: (30ktons): 3 years (check
plant truck/ship the source ingalong well  |offshore wind  |deviated QUEST)
min. for monitoring near-seabed (e.g. piston Upscale to commercial
pulp plant train/ship (<100 kton) cores, ROV inspection) storage site
Schedule & accelerate the
pilot development glass industry
|7efinery
|others
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Strategy Decisions
CO2 Source Transport €02 Qi ity Supply inuity Monitoring Power Supply | well design project duration
4D seismic (to Syears (injection,
market pipeline/ship [100kt (permit max) |intermitent €02 plume) |power grid vertical monitoring during
cement & lime CO2 availability at Renewable: min. for monitoring
plant truck/ship the source monitoring along we|offshore wind |deviated (30ktons): 3 years
min. for monitoring near-seabed (e.g. Upscale to commercial
pulp plant train/ship (<100 kton) piston cores, ROV storage site
|glass industry
Enhance the commercial
development refinery
others
Strategy Decisions
€02 Source Transport co2qQ Supply inui Monitoring Power Supply well design project duration
Syears (injection, monitoring
4D seismic (to monitor during injection, monitoring post-
market pipeline/ship [100kt (permit max) [i CO2 plume) power grid vertical injection)
cement & lime CO2 availability at Renewable: offshore min. for monitoring (30ktons): 3
plant truck/ship the source alongwell  |wind deviated years (check QUEST)
min. for monitoring near-seabed (e.g. piston Upscale to commercial storage
pulp plant train/ship (<100 kton) cores, ROV inspection) site
|glass industry
refinery

Limit HSE Risk & Reduce
territorial impacts

others

6.3.4 Learning and recommendations

As stated in the Grant Agreement, the main goal of this early phase of WP4 was to conduct a Framing
Session, in order to identify, discuss, and agree/align on the problem/opportunity to be solved, the
Given decisions, the Decision to be made, and the key Criteria to be assessed.

The Framing Session occurred in two moments, to have a complete discussion and alignment. These
two meetings were very productive and very useful, so that every participant had the chance to
express their views, and in the end, we got to a very clear idea of the assumptions and goals of our
CCS project.

Some of the main highlights consider the goal definition, which was somewhat unclear from the start
of the project. After discussion, we can now assume that the main goal is to design a carbon pilot
injection storage site in the Lusitanian Basin (offshore Portugal), which would allow the safe storage
of up to 100 kton over the course of 5 years. Specifically, the Portuguese team will 1) mature the
storage site characterization to allow future investments from the public/private sectors; 2) consider
CO; sourcing and transport in business scenarios; and 3) develop a commercial business case that
would contemplate injection upscaling (a pipeline would be an assumption for this).

Several Givens were specified, and some of the critical Decisions to be made until the end of project
consider the volumes, rate, and duration of the pilot injection, as well as the source of CO..

Besides this, we discussed internally the need to qualitatively define the criteria for the pilot’s success.
This would consider Non-technical Criteria (Regulatory workflow clarification; Increase subsurface
knowledge & technology implementation; Regional social support) and Technical Criteria (Prove
reservoir deliverability — test permeability; Prove seal capacity, when subject to pressure build-up;
Test maximum injectivity rate compatible with the upscaling business case).
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