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Storage capacity

Estimates are highly uncertain and
calculated using a static approach

Overall capacity dependent on storage
mechanisms

» Structural trapping
> Solution trapping
» Capillary trapping
» Mineral trapping
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Storage capacity for different
fields in the Danish North Sea

Bergmo &
Anthonsen,
2014
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Storage mechanisms depend on:

> P, T, reservoir condition

» Chalk wettability and reactivity

» Saturations and compositions
of brine and oil
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This project, focusing on chalk, will address:

* Injectivity

» Trapping efficiency

» Reservoir deformation

* Flow properties

» Upscaling

» Core to reservoir scale simulations
* Monitoring and acoustic responses

regional
groundwater
flow

residual CO2 ) B / dissolved CO2 i
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Szulczewski, M.L., et al. "Lifetime of carbon capture and storage as a climate-change mitigation technology."
Proceedings of the National Academy of Sciences 109.14 (2012)

29 November 2022

DTU Offshore

De-risking CO2 injection and storage in Chalk



HE

Overview

Core
XY Xz Yz Prop.

~ Oven | I |
Data CO2 long DTQ ?t;;:i?:;, Aim:
T term soaking Investigating long term CO,-Brine-Rock mteractlons
experiments | -
Core plugs
Challenaes Test on 1-inch Gorm
andg plugs to investigate )
enablers effects longer term CO, -
exposure on the chalk
in the presence of brine
Completed Completed
Analyses:
1 1 * Brine samples ion chromatography
P » CT imaging before and after experiment
a_per [An alysing results ] e Geomechanical tests after long term Soaking
published
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Overview
Data CO2 long Core flooding
gathering term soaking in the CT
experiments scanner
Challenges Teston 1 inch Gorm Test on 1.5 inch Gorm
and plugs to investigate plugs to investigate
enablers effects longer term CO, effects of CO,
exposure on the chalk injection in chalk under
in the presence of brine dynamic conditions
Completed Completed First test completed
Paper : :
: Analysing results | (Image processin
Sublished| ANAYSINg ] (Image p g

Aim:
Investigating CO,-Brine-Rock interactions in a dynamic condition

Different core plugs 2

Different injection scenarios |l

» SC CO,, Carbonated water,...
» Continuous injection, WAG,...
» Different injection rates

3D CT imaging before and after experiment

Imaging during the experiment (An image every 1 minute)
Effluent samples ion chromatography

Pressure-rate responses

Current experiment

« Core plug: Stevns Klint

+ Flooding scenario: Gorm FW — Carbonated FW Y Sy

+ Carbonated FW: 500 cc Gorm FW+ 32gr CO,
pH~ 3.2

Pressure = 100 bar *
Temperature = room :

« Test conditions:
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OverVi ew v’ Effluent analyses

( Geomechanical study )

Core flooding

in CO2
flooding rigs

Test on 1.5 inch Gorm plugs
to investigate effects of CO,
injection in
flow behavior
and

geomechamical properties

Running

1

[Data acquisition]
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Overview
: : Core floodin
CO2 long Core flooding Core flooding '‘ng
Data . : : by measuring
: term soaking in the CT in CO2 :
gathering : : : acoustic
experiments scanner flooding rigs signals
Teston 1 inch Gorm Teston 1.5 inch Gorm Test on 1.5 inch Gorm Teston 1.5 inch
Challenges I 0] tigat _ _
and piugs to Investigate plugs to investigate plugs to investigate effects Gorm plugs to get
enablers effects longer term CO, effects of CO, of CO, injection in flow more insights on CO,
_exposure on the chalk injection in chalk under behavior and effect under dynamic
In the presence of brine dynamic conditions geomechamical properties conditions
Completed Completed First test completed Running Preparation
Paper

[Analysing results] [Image processing]

published
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Overview
: : Core floodin
Data CO2 long Core flooding Core flooding by measuring
: term soaking in the CT in CO2 : Modelling
gathering : : : acoustic
experiments scanner flooding rigs signals
: _ Implementing the
Challenges oot On 1inch Gorm Teston 1.5 inch Gorm Test on 1.5 inch Gorm Test on 1.5 inch experimental results into
and plugs to investigate plugs to investigate plugs to investigate effects Gorm plugs to get the models to estimate
enablers  hects longer term CO, ~ effects of CO, of CO, injection in flow more insights on CO, the various trapping
exposure on the chalk —injection in chalk under behavior and effect under dynamic mechanisms and
In the presence of brine dynamic conditions geomechamical properties conditions reducing the
uncertaineties in the large
scale modelling
Completed Completed First test completed Running Preparation Planned
Paper

[Analysing results] [Image processing] [Data acquisition] [Modifying core holders] [ Planned ]

published
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Thanks for your attention

Any comments or guestions?
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