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Day 3 Session 6

A Seismic exploration breakthroughs
I 2-D seismic

I 3-D seismic

I 4-D seismic

I Workstations and visualization
I Network training and support

A Reservoir evaluation breakthroughs



Seismic Exploration Breakthroughs

Fracture Definition on-P Seismic Surveys
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Cross-Well Tomography
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CrossWell Tomography
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AVO to Reduce Risk of Drilling Fizz

Seismic and Rock Property Trends
Near Offset A(O°) Far Offset A(30°)

Normal Pressure — Depth 8000 ft

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Local Seismic Calibration
from Seismic and Rock Property Trends
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Fizz and Gas Can Be Differentiated
Seismic and Rock Property Trends
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Fizz and gas are dlfferentlated by down-dip wetresponse
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Fairfield Provided Seismic Data
Seismic and Rock Property Trends

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006



Extract Amplitudes Near and Far Offsets

Seismic and Rock Property Trends
rizon Seismic litude Maps

@ 2 A(30°

Prospect B Down-dip is wet

Maps represent seismic amplitudes,
we desire normal-incident amplitudes.

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Convert Wet Amplitudes to Normal Incidence

Seismic and Rock Proeertz Trends
Converting Wet Seismic Amplitudes into NI

NI map for wet events

"""""

Data courtesy of Fairfield Industries, Inc.

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Convert Wet Normal Incidence to Gas NI

Seismic and Rock Property Trends
a-Fluid Transform - Wet NI to Gas NI

T
-------

Data courtesy of Fairfield Industries, Inc.

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Convert Gas Amplitudes to Normal Incidence
Seismic and Rock Property Trends

Converting Gas Seismic Amplitudes into NI
Near Offset — A(0°) Far Offset - A(30°)
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FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Estimate Water Saturationsi Fizz vs. Gas
Seismic and Rock Property Trends
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Compare results of two transforms?

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Compare to Fluid Substitution Background
from Seismic and Rock Property Trends

Fizz Gas
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Does Fizz or Gas in the reservoir
match the fluid-sub background?

FredHiltermanand studentdJH Reservoir Quantification Lab, 19 January 2006
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Location (A), Seismic (B), Log (C), and
Structure (D) of EI-330 4D Study Area
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Bruce S. Hart, et. al. iApplication of 3-D Seismic Data to Exploration and
Production, page 21, data from 830 Study.
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Bruce S. Hart, et. al. iApplication of 3-D Seismic Data to Exploration and
Production, page 24, data from 830 Study.
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AMPLITUDE

AMPLITUDE

AMPLITUDE

Matching and Differencing Seismic from
Pennzoil, Texaco, and Shell at EB30
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Roger N. Anderson, et. al. Application of 3-D Seismic Data to Exploration
and Production, pages 1415, data from EB30 Study.

3-D Seismic Interpretation- with an emphasis on carbonate

. ; - Sessi 1
terrainsCopyright © 2011 Walden 3D, Inc. Day 3- Session 6 Page 19

27 September 2011



Growth of High Amplitude Area
From Time 1985(A Pennzoil) to 1988(B: Texaco)
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Roger N. Anderson, et. al. in
Application of 3-D Seismic Data to
Exploration and Production, pages
15-16, data from EB30 Study.
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By-Passed Oil Modeled and Interpreted
From Time 1985(A: Pennzoil) to 1988(B: Texaco)
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Application of 3-D Seismic Data to
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4-D Volumetric Analysis
from Difference Images to Predict Fluid Contacts
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Roger N. Anderson, et. al. Application of 3-D Seismic Data to Exploration and
Production, page 19, data from 830 Study.

27 September 2011

3-D Seismic Interpretation- with an emphasis on carbonate

terrainsCopyright © 2011 Walden 3D, Inc.

Day 3- Session 6 Page 22



Fluid Flow Visualization

Roger NAnderson and Albert Boulanger,-BB0 Study, Personal Communication.
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StratAmp : Miocene-Frio (left) 0-Miocene (right)
Texas Gulf Coast
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Frio Point Bars (white)
Texas Gulf Coast



