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* Mechanical experiments related CCS

* Risk monitoring items
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Geomechanical perspective
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Hydraulic and mechanical system

Mapped CCS site into an equivalent hydraulic and mechanical system
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Coupled THMCEB simulator of
geological disposal system

@A) T: Fourier’s law for energy balance
___________________ I H: Darcy’s law for mass balance
®) M: Hooke’s law for force equilibrium
C: Fick’s law for mass balance
T B: Empirical law for mass balance
Heat Ground

source water flow

M Coupling processes, €.g.:

. (15) Growth and decay; porosity reduction
(13) (14)| deformatio (16) Solute transport

I (17) Adsorption isotherm; biomineralization
(18) Redox; Irreversible limited desorption

Biological Chemical
reaction

Solid-line: strong coupling
Dash-line: medium coupling
Dot-line: weak r~n11nlmo




Coupled approach for different
encoding
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are the mechanisms identified as the
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T-H-C-M Coupled Analysis
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Pressure

LOP: Leak-off pressure
FBP: Formation break-down pressure
FPP: Fracture propagation pressure
ISIP; Intantaneous shut-in pressure
FCP: Fracture closure pressure

I Injection

CO, and H, O pressure evolution with depth in aguifer L rate

storage. >
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(Source: Bildstein et al., 2010) (Source: Lucier et al., 2006)
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How to determine Puwt:

1) Test start with Pwt> Pot and calculate z;

2) Calculate Q;

3) If Q<injection rate, increase Pwt to next higher step and repeat

1 and 2. If Q>injection rate, decrease Pwt to a lower step and
repeat 1 and 2.

(Source: Lietal, 2011)
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Hydraulic fracturing
experiment and simulation
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* Fracture pressure testing apparatus of cap rock

« Capillary pressure testing apparatus

* Flow-reaction-mechanics coupling testing apparatus
* Improved pulse decay permeability testing apparatus
* Mechanical testing apparatus

« Micro-scope mechanics-flow testing system

« Andsoon

cags China Australia,Geological Storage of COz

3 P A g S



DAF‘I\F
i

maneaQan \/J
ClIHIVIITITIIAlIVLO

e Diels

Vo. INION
Nano-
Micro-

Meso-

/ CGS research at each SCM Macro-

e Thermal flux
CCS _
assessmen e Hydraulic flux
; e Chemical mass flux
at each _ | | o
Staﬂl  Biomicrobial activities
Screening ° ...
Ste \\ Mechanical behaviorJ
Reservoir

(Source: Li et al., 2008) /N



Framework of performance and risk
management
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Monitoring Category

Monitoring Items

Everywhen

Pressure and temperature of bottom hole

Injection rate, pressure and temperature

Annulus pressure

onitorin I] existed, pressure, temperature and well
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If monitoring well existed, its annulus pressure

FEAM 2 R AL R ERY RS

SEACO UM GRE « RAMIKE

i/ NS J

As possible

Pressure and temperature of overlay formation
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CO2RISKEYE ° Risk assessment of Injection related pressure
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Concludi ng remar

* The key point for short- and long- term
assessment of CCS site is prominently
mechanical problem, though the disposal site
is a very complicated THMCE coupled
geological system.

* The geomechanics related monitoring items
are lab- and field- efficient for performance
and risk management.
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Thanks for your attention.
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* This MS PowerPoint File can be re-distributed
and used for research purposes only with
keeping the initial integrality.

* Questions and comments, pls email to the
author: gli@whrsm.ac.cn




