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Outline

=~ PICOREF Objectives
> |dentification of the PICOREF Sector
= Characterization studies at Sector scale

> |dentification of favourable site(s)
® Development of a site selection methodology
¢ Application of this methodology to the PICOREF Sector
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Objectives of the PICOREF project

= Characterization of favourable geological sites for a

pilot-scale storage

® Two deep saline aquifers: Dogger limestones PICOREF project

and Triassic sandstones

¢ Data available: focus on the Region
(200 x 150 km) already explored

by oil and gas industry Paris
® Study of a CO, injection impact in deep Basin

formations of the Paris Basin

® Development of a site selection methodology

Perrodon, Zabeck 1990 in
Delmas et al. 2002
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Focusing from Region to Sector scale

Regional area

Geothermal
activities (Dogger

> Re-processing and
interpretation of regional
seismic transects

® thickness of the considered
formations

= Only few faults present

= No hydrocarbon field or
geothermal energy
exploited, except on
Sector limits

= Abundant geologic
information

= In many places, potentially
open to monitoring

ordinates in Lambert 1
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Seismic reprocessing and interpretation

Top Cenomanian

Top Portlandian

Top Dogger
Top Lias
Top Trias
Saint Martin de
Top basement Bossenay Faults

= 15 transects (blue) from the
merge of about 100 seismic
lines total of about
1200km

> Updating of the static
corrections

= 12 seismic horizons + faults
picked on seismic transects
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Sector scale characterization

= Geometry of layers

= Reservoir properties

= Construction of a 3D geological model
= CO, injection modelling

= Environmental aspects
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Geometry of layers

EPI1 FRS1 DOE1 DOE3 LDN1 VCH1 LMR1 CQL1
S N

Callovian Seal

DOGGER I Oolithe
Blanche Unit

LIAS

Correlation transect for Dogger formations — IFP, 2006

> Logs interpretation

® Porous units inside Dogger formations Poster
. ) ) Houel et al.
® Definition of units to be considered .
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Reservoir properties

> Core data compilation from wells reports

Poster
Delmas

IFP, 2007

= Computation of the permeability due to the small fracturation of
a stratified rock mass

3D fractures network
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Construction of a 3D geological model

EARTHVISION

Model size : 86km (EW) x 94km (NS)
Integration of seismic and wells data

Modelisation of main faults and 27 surfaces between base Trias and
top Portlandian
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CO, Injection Modelling

= Hydrogeochemichal simulations
® Injection in Dogger carbonates of 150 000 t of CO, during 4 years
¢ Simplified model of 9 layers for Upper Dogger with constant properties
® Estimation of site size to find : plume radius around 5 kilometers taken as

reference
Simplified model — Dissolved CO,
(mol/kgw)
%Om \jOm
TO + 100 years TO + 1000 years
After 100 years After 1000 years
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Site selection criteria

> CO, storage objectives

® Storage optimization (capacities, injectivity...)
® Risks minimization
can be ® Respect of regulation, environmental and land-use constraints
expressed ® Economical, social, ... aspects
through
: o )
= Selection criteria

Informed by
® Aquifer thickness, porosity, permeability... characterization

® Cap-rock continuity, abandoned wells... > studies,
* Existing underground use, protected areas... litterature...

can be ® Source-sink distance, population acceptance...

classmed

> 2 categories, depending on the considered context:
¢ Disqualifying criteria
® Site-qualification criteria
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Site selection methodology

Selection Criteria

Disqualifying

criteria

and / or

Qualification
criteria

Selection at basin scale

v

l

Favourable Region for CO, storage
PICOREF Region

|

v

Selection at regional scale

l

Favourable Sector for CO, storage
PICOREF Sector

l

» Selection at Sector scale

l

Favourable sites for CO, storage
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Combination of disqualifying criteria - 1

[ — s S

SEZANNE
.

AN

e

Identification of
possible
underground zone(s)

Top Dogger faults

Buffer zone around faults

Oil and Gas Licenses /
Exploration licenses

Possible zone for storage
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Combination of disqualifying criteria - 2
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N gf T . potential locations
o S~ of surface
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\ / —-—- Possible zone for storage
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|:| Potential site

Environmental constraints
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Combination of site qualification criteria
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Oolithe Blanche thickness (m) and wells at Dogger top

Identification of
potential site(s)

Oolithe blanche
thickness

East site ~ 80m
West site ~ 40m

Seal thickness

East site ~ 70m
West site ~ 70m

Top Dogger faults
+ Top Dogger wells
|:| Potential site
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Conclusions and perspectives

= Characterization of target formations on PICOREF
Sector, SE of the Paris Basin

= Development of a site selection methodology

= |dentification of potential site(s) on PICOREF
Sector

= Further studies to better understand target
formations of Paris Basin

= Ranking and weighting of criteria
= Pilot operation
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