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Comparison between statistical and tectonic-based fracture modeling approach in
naturally fractured reservoir in one of Iranian oilfields

Hamed Naderi'; Mohsen Shourab?; Behzad Mehrgini3;

Extended Abstract: characterization of natural fracture 3D spatial distribution in a geological
formation should of rather difficult task as the direction measurements such as image log or core data
are limited to specific location, and, high resolution attributes related to fractures in field scale are not
always determinable. In this regard, modeling techniques should be appropriately configured to
incorporate all of available direct and indirect fracture indicator to even more realistically represent
numerical model of natural fracture distributions. Currently, there are two methods to approach to such
purpose, statistical-based and tectonic-based fracture modeling. In this study using data of 6 wells of
one of Iranian Oilfield, both methods were applied to model the discrete fracture network (DFN).

Keywords :Statistical Discrete Fracture Network modeling, Tectonic-based Discrete Fracture Network modeling,
In-situ stresses, Mechanical reservoir properties, naturally-fractured carbonate reservoirs.

Summary: In this study, statistical and tectonic-based methods and their advantages and shortcoming
were delineated through modeling of DFN of one of Iranian Qilfield in where 6 wells include the image
log interpretations.

Introduction: Statistical-based DFN modeling anchors only to statistical distributions of geometrical
parameters of detected natural fractures from image logs. The fracture sets density models in such
approach are typically conditioned to curvature maps of reservoir structures. Therefore, resulting DFN
shows concentration gradually towards the folding axis. Tectonic-based DFN modeling approaches
performs geomechanical inversion to diagnose paleo-stress mechanisms possibly configuring the
detected fractures from available data. Then, diagnosed tectonic event(s) are used to deliver fracture
density along with geometrical parameters 3D distributions. Therefore, distribution pattern of fractures
by such method are not necessarily following the structure-based curvature analysis.

Methodology and Approaches: In this study, 5 out of 6 available wells used to characterize the
geometrical features of fracture sets. Two fracture set with NW-SE and NE-SW trends were recognized.
Curvature maps (maximum and minimum) were also generated and processed towards conditioning
fracture density of each fracture set in 3D grid of reservoir. Given geometrical and spatial parameters
of fracture sets, the DFN model by statistical method was constructed. In next phase, geomechanical
inversion used to configure the tectonic event responsible for forming fractures similar to those detected
on image log by a cut-off threshold of 0.7. By recognizing appropriate tectonic-event mechanism,
fracture density, dip and azimuth 3D models were populated and used in modeling associated DFM
model. All the processes and procedures were implemented in MATLAB and PETREL softwares.

Results and Conclusions: one of 6 wells put aside from the both modeling approaches to validate the
resulting DFNs by statistical and tectonic-based model, separately. Although the well located in the
flank of reservoir formation structure, but the production history and assessed productivity index (PI)
of this well have shown it is fairly comparable with wells drilled in crestal region of the structure in
terms of hydrocarbon production of natural fracture system. The cross-validation results for both DFNs
by statistical and tectonic approach showed the tectonic-based one is robust in prediction of natural
fracture distribution and describing the production behavior of validation well. It is because, despite the
statistical-based method which uses curvature maps to concentrate fracture distribution patterns on the
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crestal regions of the reservoir structure (as typically is the case in most of formations), tectonic-based
fracture patterns follows concepts of tri-axial mechanical test in prediction of formation of natural
fractures in geological layer under the active tectonic system. Therefore, the natural fractures of tectonic
system will be distributed uniformly except regions in where the stress-state perturbations due to
faulting or intensive changes in mechanical properties of bulk of the formation. The results shows
tectonic-based method in building DFNs will be helpful for cases where anomalous behaviors of
fracture indicators (mud losses, productions, wellbore instabilities, etc.) have been observed, which can
not be characterized by conventional statistical DFN modeling approach.





