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Abstract

Predicting the spatial distribution of petrophysical properties within heterogeneous reservoirs is affected by significant
uncertainties when based only on well information. However, integrating additional constraints, such as 3D seismic data and
sedimentary concepts, can significantly improve the accuracy of reservoir models and help reduce uncertainties on predictions
away from wells.

The aim of this study is to build a reliable 3D geological static model using petrographic and sedimentary reports and current
understanding of the sedimentary conceptual model for the field. These core interpretations provide a clear description of the
facies architecture across the A-Field, serve as excellent reference during seismic stratigraphy interpretations, and lead into a
more geological distribution of the petrophysical properties in the reservoir through the facies models.

In the area of interest, Reservoir 1 is dominated by skeletal peloidal packstone with common thin, interbedded good-reservoir-
quality rudstone and algal unit in the upper part of the reservoir. Reservoir 2, on the other hand is dominated by foraminiferal
algal peloidal packstones with thin units of floatstone.

An integrated approach for facies modeling was implemented in order to generate stochastic models of the facies associations
capable of reproducing the natural transition through the sequences. This method was adopted to model the high-resolution
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prograding pulses in the carbonate platform that were interpreted through cores description and facies association for both
Ieservoirs.

The final 3D sedimentary-stratigraphic architecture is used as the main constraint to model the petrophysical properties for each
reservoir. Under this approach, these models can account for the varying spatial continuity of reservoir properties honoring the
different sedimentary facies. Facies-based property models preserve the facies- specific statistical distribution of the property, as
well as its depositional direction. The facies-based, 3D petrophysical models provide an improved prediction of petrophysical
properties distribution and reservoir heterogeneity. The permeability simulation based on facies and the cloud transform between
porosity and permeability allows better control across the reservoir of spatial connectivity patterns that could be used for
improved reservoir performance prediction as carried out in the present static model.
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Presentation Outline

1. Objective
2. Definition of Geological and Geophysical Uncertainties

3. Geological Static Model (Base Case)
a. Structural Framework
b. Facies Modeling
c. Petrophysical Modeling

4. Modeling Uncertainties in Realizations
5. Sensitivity Analysis
6. Conclusions
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1. Objective

* Implementation of an Integrated Workflow in order to reduce
the Uncertainty of Static Reservoir Model in a Carbonate
Platform.
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2. Definition of geological and geophysical uncertainties
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3. Geological Static Model
Workflow

3. Sedimentological &
Stratigraphic Study
-~

\ ‘
| 2. Structural Model > =
-
)
1. Well Core Data
»
~
-~ -
8. Sw Model -~ =
e G « ——— —
I T T 7. RRT Model 6. Permeability Model
¥ i [ B
~ o 1 et
' » .
T — N

log At
Log-log analysis

AN

PareTorsat adur, mkroes.

(g<al) aagasall duypull auly il cillae|

#o€e by Dhabi Comaany far Onshore Petmloum D


http://www.google.ae/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj92rr93o_LAhVG0xQKHRzzC3EQjRwIBw&url=http://www.adco.ae/&psig=AFQjCNFXHpnNjv62G-_cfbMPsZReHDFCLA&ust=1456380670512553
https://www.google.ae/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjSwqGnho3LAhVCVhQKHdM_Cn8QjRwIBw&url=https://en.wikipedia.org/wiki/File:ADNOClogo.svg&bvm=bv.114733917,d.d24&psig=AFQjCNHLSTDV9r-HWe7a7ECuBWTjqyBJlA&ust=1456288139854668

Middle East Geosciences Conference and Exhibition

0007€92

3.a. Structural Uncertainty
Surta s (Uncertainty during seismic Interpretation)
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Structural Closures 3.a. Structural Uncertainty
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3.e. Petrophysical Modeling
Permeability Model
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Transverse section shows how the best RRT is being degraded from RRT1 to RRT2 or 4

(consistent with sedimentological interpretation and petrophysical evaluations).

Worst
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HAFWL (ft) vs. Equiv Brine sat. (Frac) Normalised Data vs. Pore Throat Size H H
3.g. Petrophysical Modeling
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PC property assigned to Transverse section shows how the best RRT are being
e degraded from RRT1.
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4. Modeling Uncertainties in Realizations

Uncertainty Variables, Distribution and Monte Carlo Simulation

95 variables were defined to run uncertainty model in:

Structural Framework, Facies, Porosity, Permeability , RRT, Sw Models.
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Porosity Model

SWB (Logs)

Facies modeling
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5. Sensitivity Model
Tornado Plot

Finally, OWC and SW Model mainly in Reservoir 1 has more
influence in the changes of the volume.

Sw ranges are between:
0.88X — 1.15X MMSTB

OWC in R-1 ranges are between:
0.9X -1.1X MMSTB

Phie Model ranges are between:
0.98X — 1.02X MMSTB
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6. Conclusions

* The main variables which interfere during each step were
identified.

* The uncertainty was modeled using the variables directly
related to the construction of the static model.

* Analysis was very well represented due to higher density of
wells at the crest of anticline.

* Additional seismic information was included in order to
reduce the uncertainty and find spill point and structural
closure in the northern and southern area of the field.
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