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The Paradigm Shift: log analysis
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Logging methods status

* Nuclear: Mote Carlo routine, parametric in early
phase

* Acoustic: inversion in toolbox; parametric models
starting, mostly non parametric

* Electrical: inversion in technology transfer phase

e Borehole seismics: well advanced, 3D almost
commercial



Acoustics logs: inversion as tool
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Oil - Resistivity relationship: borehole
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Combination Possibilities
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Joint: Induction & Galvanic
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2-D Earth Model
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Logging process
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Modeling process for logs
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Inversion: Process flow

Data Acquisition Data Modeling
Field Model
Logs Logs
Excitation Acquisition Acquisition Simulation
Response Response
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2-D Inversion B

Results

from The Log Analyst, 1994
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Outline

Practical implementation
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Dual Laterolog

underestimating oil
reserves
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Step change through software
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Comparison of HDLL and MLL/DLL
HDLL ||’ DLL
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Focused & Raw Data Inversion
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Estimation of OlIP: HDIL & MPR
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Estimation of OIIP: HDIL & MPR
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Joint: Induction & Galvanic
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: : 1 -
Joint Inversion of

HDLL & HDIL Data
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S—
HDLL & HDIL Data Fit [T RIS
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Formation Resistivity - LWD &
Wireline

* Ability to RT QUT
enhance both '|
LWD & Wireline T
resistivity data

* More resistive
zones translate !

into more OIP
L-_g=':|

[T

Joint inversion of MPR & HDIL data
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Log inversion benefits:

Better delineated oil bearing zones
More accurate formation parameters
Risk analysis parameters

New ways for data integration & upscaling
BUT: Sensitivities, Uncertainties???

CLOSING THE LOOP
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Closing the loop

Inversion
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