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CCS is strategic for several sectors
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European Storage Projects

urkey
' P
a lilrfa
Antalfa  Adana Fanifl

- i _f
0o VoLgt:g rad

ov-on Dm’ij{(ﬁ{k
Moldéva : -on- 9 i
= . u_ll._ ¥ !J/ \.fi\ -
Romania i o r%;\_x

Bucharest
@

Zarx_a‘goza

Spain : 3 g S hal amsun
I 3 - Ankara
(]

3 Turkey
]

- ® .
P Madrid

Lishon

‘Scniumberger

SLB-Private



Components for P
2
a SucceSSfUI Government Strategy &

Public Acceptance '~

CCS Project. /

Regulations& —
Permitting

Storage Integrity and
Safety

Successful
CCS Project

Long Term
Injectability

Coz Availab'\\"w

Cost Effective
Transportation

Economies of Scale & Partnerships

Cost Effective Capture




CCUS success requires the alignment of diverse

stakeholders across a complex ecosystem
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Aimingto decarbonizeindustrial production. Mostlack subsurface knowledge and do not intend to invest in storage assets

Oil & gas companies
Building strongholds around own scope 1 & 2 emissions

Pure play transportation & storage companies, midstream companies, landowners
Debottlenecking permitting processes (pipeling, storage); not accessing carbon credits; eventually carrying storage liabilities

Project developers
Unlocking CCS through agile consortiums, yet often lacking balance sheet
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Road Map of CCS Full Value Chain Development
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The path to a successful CCS project

Screening & Ranking Site Evaluation & Design Operations & Monitori

Regional Data Audit Site Identification Site Characterization Performance Assessment Injection Operations &

& Ranking (Capacity, Injectivity, Containment) Closure/Post-closure
Field Injection Plan, Risk Analysis, MMW Plan

Published Data Regional Models Static Models Thermo-Hydro-Mechanical-Chemical (THMC) Injection Operations
National Repositories Basin Simulations Geological Scenarios Coupled Dynamic Modelling MMV Execution
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Case Study

CCS Site
Screening in
Parana Basin
within Sao Paulo
State
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Estes graficos comparam a participagao das principais fontes de emissdo de GEE do Estado em relagao ao perfil nacional.
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Subsurface
Map

Play Chance
Mapping

Storage Data [ | Subsurface
Zones Availability P
A common method in O&G exploration r—-\w T
which can also be applied to CCS. ; s Seals " r’l Wells R Faults
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In the context of CCS, play chance

mapping involves integrating data from
various sources to create a probability ) M“

map of the subsurface characteristics

of the area. This map can then be used

to identify areas with a high potential
for storage of CO2.
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Combined
Analysis

Combining the subsurface and surface
maps, we concluded that the best regions
have:

- Good storage and sealing formations,
low subsurface risk, and data
availability.

Absence of water bodies,
environmentally protected areas and
densely populated regions.
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Play Chance
Ana |YSiS Analyzing the CCS potential in Parana Basin within Sao

Conclusions

Paulo State we can conclude:

—> There are many regions with good CCS potential in
Sao Paulo.

— The areas with low CCS potential are located beyond
Parana Basin edges, where the basement is too
shallow, and the sedimentary record is too limited.

— The best CCS locations are the areas located towards
Sao Paulo center and southwest region.




Conclusions

e Stakeholders in the value chain need to integrate and collaborate for
CCS projects to reach the finish line

* Who are the natural integrators?

 Europe will need to develop onshore storage if it is to meet its Climate
Change goals

* CCS projects start with validation of storage site

* Screening and Ranking Tools can be key enablers to initiate CCS
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