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Abstract

Reservoir characterization, modeling and simulation are a necessary part of any enhanced oil recovery program. Today there have
been many advances in static reservoir modeling but as new levels of complexity are introduced, we also introduce the demand for
more computing power and computation time. Optimizing the modeling process without sacrificing model integrity has the potential to
save valuable resources and aid in overall efficiency.

Postle Field is a mature oil and gas field in Texas County, Oklahoma which produces from Pennsylvanian valley fill sandstones. EOR
practices in the form of water flood and CO; miscible flooding in the field have led to the need for reservoir modeling and simulation
in order to increase recovery.

Incised valley fills are inherently complex and it is often difficult to achieve realistic static models because of severe heterogeneity, issues
with data resolution, upscaling and lack of computation time and power. This study focuses on optimizing the modeling process by
exploring how models change as a function of input parameters, such as cell dimensions, inclusion of stratigraphically significant
surfaces, facies modeling and geo-body types, as well as incorporation of additional seismic and geo-statistical data.

A total of sixteen models each varying systematically in complexity were created. Thirty realizations of each model were run and

pore-volumes were calculated and averaged for comparison. Selected models were then history matched and compared using both the
full field and individual well performance history matches.
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Preliminary results show similar trends in the full field history match, indicating that in complex heterogeneous systems, simpler
models with coarser grids and lack of geostatistical and seismic data may be as robust as the more complex ones. A full field history
match, however, is not sufficient to evaluate model quality; individual well performance matches must be considered. Results show that
well performance matches are significantly improved with the addition of data, demonstrating the need for integration of multiple
data sets at many scales to accurately represent geologically complex reservoirs. The results of this study help to define best practices
for static modeling in valley fill systems; optimizing time and resources and increasing overall efficiency.
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Dessert First!

* For braided river incised valley fills, its all about
modeling bars!!!

e Models using bar-forms are capable of
consistently reproducing reservoir volumes

e Models using bar-forms show significant
improvement in history matching over models
using channel-forms

e Using vertical proportion curves are capable of
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Modeling Motivation

Cumulative Oil

Problem:
Poor Recovery

Solution:
Reservoir Model
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Braided Rivers are
fundamentally different from
high sinuosity meandering
rivers—how do we need to
modify the modeling process?

Notes by Presenter: In addition most fluvial reservoirs are modeled as high sinuosity meandering systems which have facies
relationships, related to point bars, levees and crevasses plays which are somewhat predictable. Braided river systems have none of
these features and are highly unpredictable. So how does this affect the modeling process and how will it need to be modified in order
to accurately model a braided river system?
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Modeling Investigation

2 ft. cells

Notes by Presenter: A series of 32 different model types were created. Each model type is volumetrically the same; the boundary
conditions were kept constant. What changed was how the model space was divided in the gridding process, through reservoir
zonation and differing cell sizes. I also explored how the model space was populated with geologic information, through differing

geo-bodies, and the use of vertical proportion curves and seismically guided flow lines. Both of which help redistribute facies through
model space.



Modeling Methodology
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Pore Volume Results

Model Type vs Pore Volume
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Pore Volume Results
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Pore Volume Results AN
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Model Type vs Pore Volume
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Simulation Results - Channels
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Significantly
better match for
models using

Bar-form Geo-
bodies!

Also better matches L
for models using
stratigraphic I‘

1 zonation and 2 foot
cells!
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Results — Additional Data
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Run Time Results
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Elapsed Simulation Times and Total Cells

vs. Model Type
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Run Time Results

Elapsed Simulation Times and Total Cells
vs. Model Type
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Run Time Results
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Elapsed Simulation Times and Total Cells
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Run Time Results

Elapsed Simulation Times and Total Cells
vs. Model Type

i Vertical proportion

’ curves are capable
£ ) of significantly
v reducing the run
time!!ll
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Conclusions

At Postle Field (Braided River Incised Valley Fill)
 Bar-forms can significantly improve simulation results!!!

 Bar-forms are capable of volumetrically representing
the reservoir despite the gridding parameters

 Small cell sizes and stratigraphic zonation also improve
simulation results

e Vertical proportion curves have the potential to both
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Base of IVF

County Clare, Ireland






