RESERVOIR GEOPHYSICS AT UOB

e Introduction
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— from rock physics
— from seismic modelling
— from seismic inversion

— from applications

e Discussion
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RESERVOIR GEOPHYSICS:

e derive a geometrical image of
the reservoir elements

e derive relevant layer parameters

e derive the dynamsics of layer
parameters
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ROCK PROPERTIES VS. SEISMIC PROPERTIES:

Rock physics
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ELASTIC PROPERTIES OF ISOTROPIC MATERIALS:
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SEISMIC PROPERTIES:

P-wave sensitive to:
e Grain stiffnesses (lithology)
+ Fluid stiffness (type, saturation)
+ Pore geometry/grain contacts (permeability / transport properties)
e Porosity

e Cracks

S-wave sensitive to:
e Grain stiffness
~+ Fluid stiffness
++ Pore geometry/grain contacts
e Porosity

++ Cracks

Vp ~ Vg lithology, fluid, fluid vs pressure effects
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SEISMIC MEASUREMENTS
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SEA BOTTOM RECORDING — PP AND PS WAVES
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‘NORMAL’ AND ‘WIDE ANGLE’ SEISMIC RESPONSE
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SEISMIC MEASUREMENTS

Seismic source at the sea surface Seismic source at the seabottom
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RESEARCH TOPICS:

Increase knowledge of how rock composition and texture affect Vp, Vs,..

— theory
— verification

— inversion methods
Upscaling
— seismic model from well data
Include reservoir parameters in seismic modelling
Integrate reservoir modelling (fluid, pressure) and geology in seismic modelling
Enhance precision in Vp and Vg by use of P — 5, S — S data

— seismic systems at the sea bottom
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THE GENERAL PROBLEM

model

forward model f

data

inverse problem f*
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THE SEISMIC PROBLEM
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THE ‘INTEGRATED’ PROBLEM
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ONGOING PROJECTS

e Seismic Reservoir Characterization
e Integrated geological and seismic modelling

e Seismic properties of carbonates

Cooperation:
e NORSAR
e Norwegian universities

e Department of applied mathematics and theoretical physics (DAMPT),
University of Cambridge

e Postgraduate Research Institute of Sedimentology, University of Reading
e Department of Geophysics, Stanford University
e Institute of Informatics, UoB

e Several oil companies
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PRESENTATIONS

e The Effective Material Parameters of Real Media,
presented by Morten Jakobsen

e Model based reservoir analysis,
presented by Asmund Drottning

e Inversion of reflection seismic data constrained by well log data,
presented by Bent Ole Ruud

e Use of seismics in CO2 deposition,
presented by Ivar Brevik
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