
Workshop Sinergia LNCC-EMPRESAS

Marcio A. Murad
COMOD–LNCC

LNCC-EMPRESAS 1 / 7



Scientific Challenges

Deep Offshore Exploration
Carbonate Rocks: Heterogeneity
Geological Complexity
Fractures, Faults, Vugs, Cave Network
CO2 disposal
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Pre-Salt Reservoirs: Carbonate Rocks

Hidro-Geomechanical Coupling Scenario
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Trapping Mechanisms: iv) Mineral Trapping

Solubility →→ Acidification →→ Weak carbonic acid

Trigger Dissolution – Precipitation Geochemical Reactions

Time Scales
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Presence of a Cave Network
Karst Conduits

• Fractured Corridors. Enlarged due to Dissolution Collapse
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Presence of a Cave Network
Karst Conduits
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Coupled 3D - 1D Model
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∂t
+∇ · vd = KI (Pr − Pc)δ∆ in Ω

vd = −K∇Pr

Coupled System
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δ∆ – Dirac line source
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Summary - High-Fidelity (Fine-Scale) Model
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III Incorporate Outcrop Data

• GPR – Elecro-Magnetic Waves Near-Surface Seismic Acustic Waves

• Electro-Resistivity – Electric Current – Electrodes

• – Joint Work with F Hilario Bezerra and F Pinheiro (UFRN)
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Outcrop FURNA FEIA

WS SIGER 2019 COMOHR/LNCC 11 / 29



RADAR FACES
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IMAGE PROCESSING
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Extension to 3D Scenarios

Preliminary Results– One-Way Formulation

Given a Homogeneous Initial Total Stress

BB Normal Contact Stress Given

σBB
n = (σT + αp)n

February 27, 2019 2 / 87



Pre-Processing Approach
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Steady state simulations Transient simulation
to compute equivalent permeabilities to compute exchage coefficient

Input Data

Kx (mD) Ky (mD) Kz (mD) Kf (D) (avg) β∗
m (Pa−1) β∗

f (Pa−1)

Mat+Fract 343.29 343.29 0.026 5522.21

Matrix 343.29 343.29 0.026 0.0

Fractures 0.0 0.0 0.0 5522.21

Exch Coeff 343.29 343.29 0.026 0.0 7.1×10−11 8.7×10−16
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NEED FOR UPSCALING
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PLUG-IN : UPSCALING
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PLUG-IN : UPSCALING
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Water Alternate Gas Injection WAG
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Summary

LNCC team responsible for the High-Fidelity Model
Need for UPSCALING
Development of Plug-Inw for bridging LNCC work and
Coarse-Scale Commercial Simulators
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