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CO,CARE Objectives relative well abandonment

= How to prepare well abandonment, anticipating any long term risk of CO,
leakage at wells

= Developments of tools and methodologies to assess the objective: base on
laboratory tests, numerical simulations and monitoring feedbacks

= Elaborating recommendations and best practices for risk management
and long term site integrity

= Challenging questions prior to abandonment:

= Do we have identified any deviation from state of art (drilling
phase...)?

= Do we have identified a particular risk from well data?
= Where are we when considering materials failure/damage envelope?

2 = How far from mechanical equilibrium on a fault?
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Main technical targets

= Being able to state on the mechanical integrity of a well (full scale) prior its
abandonment

= |nvestigating of both mechanical and geochemical issues for casing, cement
and caprock interfaces

= Considering the presence of impurities in the CO, stream

= Studying innovative closure or remediation techniques based on salt
clogging

= Testing wellbore Electro Resistivity Tomography (ERT) monitoring approach
in combination with Seismics for CO, migration path imaging
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Well Abandonment Work Programme Structure

WP1 Partners Expertise & State of Art — Other projects - Bibliography
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Well application cases (Task 2.3)

Geomechanical modelling: 4 complementary scenarios
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investigations on:
[ insitu conditions,

well geostatic equilibrium and boundary conditions
meshing / upscaling / refinement

behaviour laws in media and at interfaces

integration of 3D field pressure
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Well mechanical behaviour: the Sleipner scenario - well 15/9-13
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Comments

= Reservoir coupled geomechanical modelling at field scale is
mandatory to evaluate in situ effective stress variations within
the storage complex (assuming no external phenomenon to
modify stresses), especially at well location.

" Fine description of CO, plume migration and associated CO,-
saturated brine displacement to state on effective risk of
leakage

= Similar approach when considering the risk of fault reactivation
and CO, leakage through a fault
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Well mechanical history modelling approach
4 different

Middeaes - waell integrity status?

well (for abandonment design)
Loading

History

End of o Well
Static exploitation {' Abandof':m?nt/ ‘:
\_geomechanical ;
eu:llbrlum well on %&/) h,@// “...modelling .~
, o o Tl
Well mode eXP\O\t QC data 0/7,))
dGSIgn ' \.\‘\% EXp|Oitati0n on request @/)(‘
\ \e"\oﬂ data
Well data Verification data from
abandonment
in situ state of stress monitoring plan

PPP EAMME

31 SiteChar Stakeholder Workshop, Hoofddorp, September 2412013 S I!




Well Geometry and
rock formation layering

| Material mechanical properies

- Rock formation mechanical behavior,
petrophysical data versus depth

Class G cement : elastic behavior,
Steel grade (K55, 13Cr80 ...} :elastic
behavior, elasto.plastic behavior
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RCC experimental set-up
design and calibration
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Top and bottom plates
Internal loading

system
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Conclusions / comments

= Data collection / Data availability / Data relevancy
=2 “Quick look risk analysis”

— Tracking any deviation to state of art
= Physical & numerical modelling issues

= Measurements time scale at laboratory (especially when dealing with
corrosion and geochemistry)

= Huge diversity of possible interacting materials / molecules
= Material constitutive laws and parameters values - Laboratory tests

= Boundary conditions / initial values (such as Oi) = Site characterization
= Computation issues

= Monitoring issues
= Lack of baseline data
= Technological improvements over decades

= Remediation or abandonment “validation/verification”
B CocCARE —Z— i




