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CO2SINK Project: Main Objectives

e Underground sequestration
of COZ Combined Heating/Power Plant (CHP)
and/or H,-Reforming l
* Monitoring of CO, at depth
and at the surface I “

* Development and
verification of safety
concepts

* Modelling chemical and
physical processes

CO, Storage

Sandstone
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CO2SINK Project: Structure
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Vibrometric Surface and Development ...
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L System
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Geology: Existing Information
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Geology: Uncertain Information
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Geology: FluvSim Model

*Hierarchical object Permeability [mD]

based modelling _ B - N ‘

100 200 3[“] 400 500 600 700 800 900 1000
scheme (Deutsch &

Wang 1996)
.
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0
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Modelling: Processes / Concept

‘—002

small-scale
heterogeneities

solid matrix

water phase

1000 m

gas phase gas phase
solid matrix

water phase

dissolved CO,

supercritical CO,

waterphase

CO,-phase condensation
evaporation

w <
< degassing

dissolution 5>

2 phase 2 component
non-isothermal —
modelling concept

Universitat Stuttgart Institut fiir Wasserbau, Lehrstuhl fiir Hydromechanik und Hydrosystemmodellierung %Z" |.H2

~andreas/vortraege/KOPP_Andreas_EC-2005_05_09_21.ppt




Modelling: Phase diagram of CO,
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Modelling: Sensitivity Study : Setup

Motivation:
Determine the influence of the various input parameters on saturation evolution,
pressure build up, storage capacity etc.

Setup:
e radial symmetric domain
(30m high, lateral extent 500m — 5000m)

e reservoir cap rock 730m below surface

e use characteristics of Ketzin site
(permeability, porosity, brine density etc.)

e injection of 1 kg/s supercritical CO,
in screened section of well (5m) for
2 years

|
i
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Modelling: Sensitivity Study : Setup

Case
Name

Domain
Radius [m]

Permeability
[m?]

Porosity

-]

Residual Water
Saturation [-]

Residual Gas
Saturation [-]

RADO

5000

1-10-13

0.2

0.1

0.05

RADI

500

RAD?2

1000

PERM1

1-10-12

PERM?2

1-10-14

POROI1

0.15

PORO2

0.25

SWRI1

0.0

SWR2

0.4

1.5

0.0

0.2
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Modelling: Sensitivity Study : Gas Pressure Evolution

Pressure evaolution at point X = 0m

8.8E+06 Permeabilityi—) Overpressure 15 bar

—

-
e
=
==
- ——
xn
-\-l—___

STEROBIEMEL, e, T e Ra D0
e o R D1
m RADZ
o FE R
(a1 PERMZ
8.6E+06 RORO
FOROE
- = = = POROZ
- — — - SWRT
8.5E+06 SWR2
. LAM 1
o [ AN
o S
——————— SMRZ
R o 1=
i 200 ] 400 00
time [days]
Basercase: B = B0C0m; PHI= 025 Swr = 001 3nr = 0006; lambda = 2
RAD1; r=h0oom PORC2:  PHI= .25 awrl: 04 LAakZ: 3.0
BAD2, r=1000m PERMI: K =1E-12miis SwrZ: 0.0 amrl: 00
POROT:  PHI =06 PEEBMZ: K =1E-14mzis Lakd1: 1.5 Sor?: 02
Universitat Stuttgart Institut fiir Wasserbau, Lehrstuhl fiir Hydromechanik und Hydrosystemmodellierung _:,;;-1-

~andreas/vortraege/KOPP_Andreas_EC-2005_05_09_21.ppt 7;7"'-‘.‘-{': I- H



Modelling: Sensitivity Study : Gas Pressure Evolution

Pressure evolution at point X = 50m
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Modelling: Sensitivity Study : Gas Pressure Evolution

Pressure evalution at point X = 500m
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Modelling: Sensitivity Study : Saturation Distribution

CO2 Saturation [-].slice at X =bm attime T = 1week
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Modelling: Sensitivity Study : Saturation Distribution

CO2 Saturation [-].shce at X =5m attime T = 2years
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Modelling: Sensitivity Study : Saturation Distribution

CO2 Saturation [-].shice at X =50m attime T = 2years
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Modelling: Temperature Effects

800 600

650 650

T B
700 31045 O F liquid
307.95 B
305.74 | -
303.54 [
750 gg;?; ?50:_ supercritical
296.93 -
29473 -
800 80O |-
850 850 |-
9004 100 200 300 500 200 300
X [m] X [m]
. Ebigbo, A. (2005)
Cooling due to Joule-Thompson effect &59, .
Master Thesis
Universitat Stuttgart Institut fiir Wasserbau, Lehrstuhl fiir Hydromechanik und Hydrosystemmodellierung I [ F]rp
| ’r‘L‘[_'

~andreas/vortraege/KOPP_Andreas_EC-2005_05_09_21.ppt



Outlook: Complex Model Setup

Adequate representation of reservoir (CAD) incl. fractures, geological FluvSim
model (channels, geostatistical permeability distribution).

|
P2
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Outlook: Sensitivity Analysis: Parameters/Properties

Parameter of observation: CO,-Leakage as f(time)

Parameters / Properties of variation / consideration:
*Modelconcept : Displacement Process, mass transfer,
phase state, diffusion, dispersion, ...

*Geological  : Permeability, Porosity, Depthg, .. voir
Fractures, Sandstone Channels

*CO, (LiquidiGayscy: V1scosity, Density, Pressure, Temperature,
Diffusion coefft.
(+properties of water and brine)

Injection : Depthy,;, Locationy,;, Masstlux

e Application Scenarios: Abandoned wells

Universitat Stuttgart Institut flir Wasserbau, Lehrstuhl fiir Hydromechanik und Hydrosystemmodellierung

~andreas/vortraege/KOPP_Andreas_EC-2005_05_09_21.ppt



CO,SINK




