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The optimization of hydrocarbon resources has consistently been a
fundamental goal, with reservoir evaluation being the first step in this
direction. To better understand trap structures and manage them effectively for
enhanced utilization, 3D modeling is employed. This study aims to optimize
hydrocarbon resources through advanced 3D modeling techniques, ultimately
contributing to energy conservation and improved resource management.
Three-dimensional reservoir modeling can enhance the efficiency of
hydrocarbon extraction and utilization, thereby minimizing waste and
promoting sustainable energy practices. In this study, structural and
petrophysical 3D modeling of the Ilam Formation was conducted in one of the
oil fields of the Abadan Plain, encompassing six vertical wells and two
horizontal wells. After constructing the 3D grid and performing petrophysical
modeling, isoparametric maps of petrophysical properties, including porosity,
water saturation, and net-to-gross thickness (N/G), were generated. The results
indicate that the Ilam reservoir zones in this region exhibit varying reservoir
guality. Among these, the main llam zone stands out as the best reservoir zone
due to its superior porosity, permeability, and favorable water saturation. The
oil-in-place volume of the llam Formation in this field was estimated to be
1,886.1 million barrels using volumetric calculations. The findings of this
research not only provide valuable insights for planning future drilling
operations in the field but also highlight innovative technologies for
hydrocarbon resource optimization, steering the industry toward more efficient
and environmentally responsible practices.
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EXTENDED ABSTRACT

Introduction

The optimization of hydrocarbon resources in the world is considered as a basic goal and the first step
in this direction is reservoirs evaluation. Having a plan in exploiting the country's oil reservoirs to
increase the productivity and age of the wells is one of the important things that the lack of attention is
felt in the country's oil industry. Considering the country's oil situation and the many years that have
passed since the first oil wells were drilled in Iran, the move on to maintenance production will have
significant effects in securing national interests. The goal of this study is to optimize hydrocarbon
resources through advanced 3D modeling techniques, which will ultimately help conserve energy and
improve resource management. In principle, using 3D modeling in hydrocarbon reservoirs can
improve the efficiency of extraction and use of hydrocarbon resources, as a result of which waste is
minimized and sustainable practices of energy can be expanded.

Materials and methods

Current specialized software makes it possible to model complex and irregular geological buildings in
three dimensions, which is done by using geological maps and building information to build a correct
model. The effectiveness of modeling in the evaluation of oil reservoirs for reservoir studies has been
proven and includes many cases of reservoir description. Reservoir description includes description of
pore spaces and grain size, reservoir thickness, reservoir porosity and permeability, identification of
facies and sedimentary environment. Accordingly, the modeling of hydrocarbon reservoirs is one of
the most important studies and also considering the quantity and variety of data in the model, it is one
of the most challenging discussions in oil companies. This knowledge generally covers a part of the
oil industry's needs in field study and development. For this purpose, several softwares have been
designed that perform the modeling process with high accuracy by using geostatistical methods.
Among the modeling software, we can mention the three-dimensional geological modeling software,
which in the present study, the llam reservoir formation and the petrophysical parameters of this
reservoir are modeled by Petrel software. For using more benefits reservoir modeling performs to
recognize more the geometry of oil traps and reservoire management.

Results and discussion

In this study to provid the reservoir 3D structural and petrophysical modling were used petrophysical
evaluation logs of 6 vertical and 2 horisontal wells and UGC maps together in one of oil fields that
located of Abadan plain. llam reservoir in the studied field is divided to several zones based on
various petrophysical characteristics that after making the 3D griding and petrophysical modling,
distribution maps of petrophysical properties such as porosity, water saturation and net to gross
thickness N/G were constructed. The values related to water saturation and porosity have been
calculated by applying the reservoir grade (N/G) based on Phie>0.045 and Swe<0.56. After the
reservoir properties are modeled, in the next step, volume calculations are performed based on the
prepared models. In order to perform volume calculations, water saturation models, porosity, net to
gross ratio, volume coefficient of oil and gas, depth of water and oil contact surface and depth of oil
and gas contact surface are used.

Conclusion

The use of advanced 3D modeling techniques in optimizing hydrocarbon resources significantly
improves extraction efficiency and resource management while minimizing waste. These techniques
not only enhance hydrocarbon extraction but also contribute to the development of sustainable,
environmentally responsible practices in the energy sector. In this study, the llam Formation was
evaluated petrophysically and divided into different zones based on key parameters such as porosity,
permeability, water saturation, and net-to-gross ratio. The main zone of the Ilam Formation exhibited
the highest reservoir quality, with a porosity of 19-20% and water saturation of 32%, making it
optimal for hydrocarbon extraction. Volumetric calculations estimated the oil-in-place volume to be
1,866.1 million barrels, providing valuable insights for future drilling and extraction planning. These
findings highlight the importance of advanced modeling in enhancing resource utilization and
supporting more efficient, environmentally sustainable practices in hydrocarbon management.
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Zone Phie % (mean) Sw % (mean) N/G (mean)
llam-Top 0.10 0.37 0.20
llam-Upper 0.16 0.31 0.58
llam-Upper-B 0.09 0.48 0.08
llam-Main 0.19 0.32 0.40
Ilam-Poor 0.15 0.42 0.13
llam-Water - - 0.0
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Bulk Volume = Total Rock VVolume

Net VVolume = Bulk Volume * Net/Gross

Pore Volume = Bulk Volume * Net/Gross * Porosity
HCPV oil = Bulk Volume * Net/Gross * Porosity * So
HCPV gas = Bulk VVolume * Net/Gross * Porosity * Sg
STOOIP = HCPV oil/Bo + (HCPV gas/Bg) * OGR gas

GIIP = HCPV gas/Bg + (HCPV oil/Bo) * GOR oil
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Recoverable Oil = STOOIP * RF oil
Recoverable Gas = GIIP * RF gas
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Case Bulk volume | Net volume | Pore volume STOIIP owcC Bo
Ilam_Upper 139 138 25 102.6 2925.5 1.28
Ilam_Main 2325 2175 417 1576 2988 1.28
llam_Lower 677 430 64 187.5 3002 1.28
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Case Bulk volume Net volume Pore volume STOIIP
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