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Introduction

« The caprock’'s geomechanical
behavior affects the long-term
integrity of storage reservoirs

during CO, injection.

« Caprock stability depends on in-situ
stress, pore pressure, rock
strength, and mechanical failure
from CO, Injection.

* Increasing pore fluid pressure
redistributes stress and causes

geomechanical issues.
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Research Objectives

* To develop a coupled hydro-mechanical model Incorporating
Information from the San Juan Basin storage complex.

 Calibrate the hydrodynamic model with historical water injection data
from 22 SWD wells.

 Calibrate the coupled model with 1D MEM from the stratigraphic
well.

* Evaluating the impact of stress-induced changes on cap-rock long-
term structural stability.
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Model Description and Setup

Table 1. Shows Simulation setup

Size 40x40 mile
Grid cells in (1,J,K) (ft) 143x144x37
Number of grid cells 761904
Dimension of a grid cell(ft) 1500x1500
Elevation(ft) 6223
Number of layers 30
Average thickness 139 ft
Permeability of caprock 3.9e-6 — 2.8e-5 mD
Porosity of caprock 0.3-0.8%
Pore pressure gradient 0.42 psi/ft
Formation fracture 0.62 psi/ft

gradient

,

Formation 0.0194 F/ft
temperature gradient

Water salinity 34000 ppm
Initial water saturation 100%

CO2 Injection Setup

Bottom hole 4680 psi(90% of fracture
pressure pressure)

Wellhead 60F

temperature

Composition of 100%CQO2

injection fluid

Injection rate 20 MMSCFD over 30 years
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Results for History Match
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Results for CO2 Forecast
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Results for CO2 Forecast
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Results for CO2 Forecast
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Results for Post CO2 Injection
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Conclusmn

- Effective stress decreases due to pore pressure increase but the rate of reduction
decreases moving away from the injection well.

« Strain recorded within and after the 30 years of injection is in micro-strain magnitude.

* There is permeability update within the caprock but the increase in permeability Is
very small and no change was seen moving away from the injection well.

* The analysis of the Mohr circle model shows a stable seal after 30 years of injection
and 50 years of observation.

* Fifty years of monitoring the CO2 injection shows the seals Is not compromised and
the stress on the Caprock Is reduced. This shows that the CO2 operation can be
carried out without any geomechanically severe impact.
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Mohr—Coulomb diagram for matrix failure criteria
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Post Injection analysis on the caprock
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Mohr—Coulomb diagram for matrix failure criteria on the reservoir
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Permeability evolution over time through 5 miles distance.
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