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HYDROMECHANICAL EFFECTS

Uplift of 5 mm/yr in In Salah |
(Rutqgvist et al., 2010, 1JGGC)
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HYDROMECHANICAL EFFECTS

Plastic strain in the caprock as a .
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(Vilarrasa et al., 2011, Energy Procedia)
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Fluid pressure builds up during injection
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Caprock stability may
be compromised
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Hydromechanical (HM) coupled effects need a
better understanding. The development of a
HM characterization technique is required to
ensure a safe CO, injection at industrial scale

1—COQ
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GOVERNING EQUATIONS

Mass conservation equation Darcy’s law
pr d k
b — dt(V°“)+V°q=0 q=—;(fo+ng2)
Momentum balance Effective stress
V-6+b=0 ¢ =c+p,l
Hooke’s law (linear elasticity) Compatibility
- g, 1 r
G —ngI+2G(8— 3 j g:E(Vu+(Vu) )

Hydromechanical equation

‘ (1+v) ¢,8 ar _,BV(V )0

Shear term  Volumetric term Flow term
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DIMENSIONAL ANALYSIS
Dimensionaless variables
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BEHAVIOUR
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STRAINS
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The injected water expands
the pore volume, lifting the
aquifer. The caprock, which
is pushed upwards,
mitigates the uplift.

Relative displacements on the
aquifer-caprock contact may
occur in the presence of a
rich-clay layer with low friction
angle.
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AQUIFER PROPERTIES 2 &

|

r,=0.5
Nszaq(pan

The greater the aquifer 06 | Ny=1/(1-2v,,)
rigidity, the lower the | e

overpressure in the o, ] - gé%é ﬁ Caprock
aquifer. o NS0 RgGier
Overpressure and vertical ! NN, K#No/ B, 10

0,25 - gy

displacement are a
function of the volumetric

Caprock
Aquifer

. a 0,15 % —— N,,=1.7
term (vertical 3 | 2
. 0.1 A oo | M.
displacement at the top of | M50
0,05 \\\\.
the caprock also depends N,
. . 0
on Poisson ratio). , AN Kot/ o



a SENSITIVITY OO

Grup d'Hidrologia Subterrania

A N A | YS I S UNIVERSITAT POLITECNICA DE CATALUNYA

PRESSURE EVOLUTION
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CAPROCK PROPERTIES w4 v03 1 05 ey
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- We have developed dimensionless curves for
charactering rock properties, which can be used
for long term CO, storage simulations.

- Measuring pressure changes in the caprock gives
valuable information on HM processes.

- Mechanical properties of aquifer have more
effect on overpressure and displacements than
those of the caprock.

- Thick soft caprocks can yield subsidence.

- The onset of microseismicity in the caprock limits
the maximum sustainable injection pressure.
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