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Introduction

e The West Pearl Queen field
IS located in SW New
Mexico in the Permian
basin.
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Introduction

e The location is a depleted oll field.

e The field experiment was started in 2002 and
completed in 2003.

e Detalils of the pilot scale test are given
elsewhere (Westrich, 2001; Pawar et al. 2001,
Pawar et al., 2003).
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At left is a comparison of
estimated Young’s
modulus and Poisson’s
ratios for the Stivason #4
and #5 wells.

The following equation
was used to estimate
Young’s modulus from
VP, VS, and p.

V2 -2V

1
Vy -V

E=pV’
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Stivason Federal #1 Well

4400 1
B - |~ dolomite P L%
S e
S—~— 2
4450 /’I shale q > x
: dplomite ! %
% i < m
g | = = l
~ o= 4494
£ 4500
o = ‘g Shattudk |
a | Sandstonei
Membef_ 3 e
- 1> ‘ LL
c
— L hdI lomite 3
4550 shalg 2
= @4
B N\
| dolomi
4600 | \ | | |

N ,\/QQ f\jogq,?’ 2 N PO >
vy Ray Pb N ¢

Figure : The gamma ray (y), density (p) and neutron porosity (¢) logs are shown for the Stivason Federal #1
N=TL well. Core derived porosities taken from Westrich et al. (2001) are plotted for comparison on the neutron
-_—

porosity log.
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Simulation Methodology

Coupled flow-deformation formulation based
on the theory of linear poroelasticity (Biot
Theory).

The numerical model was based on the finite
element method.

The injection of CO, in the porous medium

was modeled by assuming single-phase flow.
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Finite Element Mesh
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Methodology

e Flow simulation was informed by
characteristics of field test:

—Injection pressure (bottom hole): 2,900 psi
—Duration of injection: 53 days
—Total CO, injection: 2,090 tons

—Reservoir pressure after the injection: 1,700 psi

N=TL
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Figure 3: Computed Pores Pressure Distribution at 53 days
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Pore Pressure
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Results
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Discussion

e Theresults from the coupled flow-deformation analysis
Indicate that the ground surface deforms during and after
the injection.

e While the magnitude of the ground deformations in this
pilot test are very small, the results show the possibility of
heaving of the ground depending upon the amount of CO,
injection.

e Ground deformations and the surface slopes, which may be
measured by tilt meters, could be used as an indirect
method for monitoring of the CO, plume propagation.

e Underground measurements such as tilt meter o
measurements could be very useful during the monitoring
phase.
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Discussion (cont.)

Fluid pressure measurements at observation wells
within the reservoir and/or surrounding permeable
formations could provide information useful to
Identifying the extent of the CO2 plume within the
reservoir, as well as potential leakage pathways.

The pressure decline data as well as measured surface
deformations could be used to adjust the engineering
parameters used in the analysis.

The permeability and elastic properties of the geologic
formations would have a significant influence on the
reservoir response after the injection.
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Conclusions

Accurate geologic characterization of the sequestration site
and determination of engineering properties are important
iIssues for the reliability of model predictions.

Therefore, a comprehensive effort on site characterization
should be undertaken at any potential CO, sequestration site.

Field monitoring of surface deformations and slopes together
with underground measurements such as the pore pressure
can be useful in fine-tuning computational models.
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THANK YOU!
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e Elements: coupled displacement and pore
pressure, 8 nodes in each element for
displacement, 4 contained pore pressure
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The SEQURE™ geomechanical model has shown

deformations.

00005
[Llies it
0 DS
0.0000425
200004
LLien
II 00000
Ih 000325
| Q00003
f0000275
5

0.000025
000022

00000
D0m s
0.000015

00000125

(e
it

i
Ui

00
0
)
QiR
Sy
AN
i
i
“»ﬁ

DR
HERI,
i
Wy aﬁv“v

I

BIPNAGresses

:v

S

2 il S
g i e
s i ﬂwx. TR
@

<

c

v
g_:r

ez avey;
s A
Vi 7

VANAYLY AN iTAVAY,

te element

NI

- Sttoydteiptdandlaock
strégse g efnchiddiatify
Gihmetesyures zones

e Thef
analysis allows us to
TL



Pore Pressure
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Pore Pressure at the end of Step 2
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Pore Pressure at the end of Step 3
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Contour and 3D Perspective Views of Injection Zone Structure

From Carpenter (2005)
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Infill — carbonates,

evaporites, tidal flat ...

Basin Subsidence
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