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Digital Rock Physics
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(Reservoir) Rock Physics

Sources for physical properties of reservoir rocks

Analog outcrop Well logging Core analysis
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Digital Rock Physics (DRP)
Basic Workflow

. 3. COMPUTE ROCK PROPERTIES

2. POST-PROCESS X-CT IMAGE

1. SCAN CORE SAMPLE
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Math2Market GmbH
Digital Rock Physics Portfolio

Geometrical Flow Electrical Mechanical
parameters parameters Parameters parameters

B Porosity B Absolute permeability B Formation factor B Elastic moduli

B Pore size distribution B Multi-scale flow B Resistivity index B Stiffness

B Percolation B Multi-phase flow B Saturation exponent B In-Situ conditions
B Surface area B Relative permeability B Cementation

B Tortuosity B Cap. pressure curve exponent
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Post-Process X-CT image
Berea Sandstone
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Threshold Segmentation

Histogram Filtered CT image
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Threshold Segmentation

Histogram Thresholded image
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Workflow for Threshold Sensitivity Tests

= X-CT Scanning of samples with
different resolutions

= Non-local means filtering

= Registrations of the scans with
different resolutions

= Segmentation of pore space with
different settings

= Computation of physical properties
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Rock samples

Carbonate (EBK) Young sandstone (IG) Reservoir sandstone (BE)

= Porosity up to 48% = Porosity up to 37% = Porosity up to 25%
= Inter- and intragranular = intergranular void = intergranular void
void space space space and micro-pores

G EO D I CT 14 © Math2Market GmbH MAQRT(EHT



Results carbonate (EBK)
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Results young sandstone (1G)
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Results reservoir sandstone

(BE)
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Results formation resistivity factor
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Conclusions

= The segmented porosity Is very
sensitive to the chosen threshold value
and the resolution of the CT scan.

= Changes in the threshold value may
trigger more than ten times larger
changes in the segmented porosity.

= The formation resistivity factor
responds very sensitive to changes in
the segmented porosity.

= Compute DRP parameters for multiple
segmentations and provide error bar.

= Requires fast numerical solvers and an
automatization of the calculations.
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Thank you for your attention!
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