Unraveling the Mysteries of Reservoir
Engineering: Conventional and
Unconventional Petroleum Resources

The field of reservoir engineering plays a critical role in the extraction of
petroleum resources, both conventional and unconventional. The science behind
understanding the behavior of fluid flows within reservoirs, estimating reserves,
and optimizing production methods is complex and fascinating. In this article, we
will delve deep into the world of reservoir engineering and explore the intricacies

of extracting conventional and unconventional petroleum resources.

Understanding Conventional Petroleum Resources

Conventional petroleum resources refer to oil and gas reservoirs that are easily
accessible through traditional drilling techniques. These reservoirs are typically
found in porous rock formations, such as sandstone or limestone, where oil and
gas have accumulated over millions of years. Reservoir engineers employ
various tools and techniques to understand the characteristics and behavior of

these reservoirs.

Reservoir Characterization

Reservoir characterization is the process of gathering data about the geological
and petrophysical properties of a reservoir. This includes studying the rock
formations, porosity, permeability, and fluid properties. Advanced technologies
such as 3D seismic surveys and well logging help reservoir engineers create

accurate models that aid in predicting reservoir behavior.
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Estimating Reserves

One of the primary responsibilities of reservoir engineers is to estimate the
amount of oil and gas that can be recovered from a reservoir, also known as
reserves. This involves analyzing available data, calculating the original oil in
place (OOIP),and applying recovery factor models based on reservoir
characteristics. Accurate reserve estimation is crucial for optimizing production

plans and ensuring the economic viability of a project.

Enhanced Recovery Techniques

To maximize oil and gas recovery from conventional reservoirs, reservoir
engineers employ enhanced recovery techniques. These techniques include
water flooding, gas injection, and chemical flooding. By altering reservoir
conditions and fluid behavior, engineers can increase the sweep efficiency and

displacement of oil towards production wells.

Unconventional Petroleum Resources: A New Frontier

As conventional petroleum reserves become increasingly depleted, the industry
has turned its attention to unconventional resources. These resources, such as

shale gas and tight oil, require advanced reservoir engineering techniques to
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extract efficiently. Reservoir engineers face unique challenges in characterizing

and optimizing production from these formations.

Shale Gas Reservoirs

Shale gas reservoirs present a distinct set of challenges due to their low
permeability and complex geology. Reservoir engineers utilize unconventional
methods such as hydraulic fracturing, or fracking, to stimulate shale formations
and enhance gas recovery. Detailed reservoir simulation models are crucial for

understanding the behavior of fluids within fractured shale rocks.

Tight Oil Reservoirs

Tight oil reservoirs, also known as oil shale or shale oil, require specialized
reservoir engineering techniques to produce economically. These reservoirs have
a low permeability, similar to shale gas reservoirs. Reservoir engineers focus on
well placement, hydraulic fracturing, and continuous monitoring to optimize oil

extraction from these formations.

Environmental Considerations

Reservoir engineers dealing with unconventional petroleum resources face
additional challenges related to environmental concerns. Fracking, for example,
has triggered discussions about its impact on water resources and induced
seismicity. Responsible reservoir engineering practices involve monitoring and

mitigating these potential risks to ensure sustainable extraction.

The Future of Reservoir Engineering

The field of reservoir engineering is continually evolving, driven by technological
advancements and the increasing demand for energy. With the rise of renewable
energy sources, reservoir engineers are exploring innovative ways to optimize

production and reduce environmental footprint.



Advancements in artificial intelligence, machine learning, and data analytics are
enabling engineers to develop sophisticated reservoir models. These models help
in making accurate predictions, optimizing production strategies, and reducing
operational costs. Reservoir engineering is no longer limited to drilling activities
but has expanded to encompass a holistic approach to energy extraction and

sustainability.

Reservoir engineering serves as the bedrock of the petroleum industry, bridging
the gap between geology, fluid mechanics, and economics. Whether dealing with
conventional or unconventional petroleum resources, reservoir engineers are

continually pushing the boundaries of science and technology.

As we look towards a future where energy extraction becomes increasingly
complex, reservoir engineering will remain crucial in unlocking the untapped

potential of our petroleum resources.
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is a practical guide and handbook for engineers and geoscientists. It is also a
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complete textbook for teaching of reservoir engineering courses with exercises in

each chapter.

The sources and applications of basic rock properties are presented. Prediction
of PVT properties from correlations and equations of state, and laboratory
measurements of same properties from fluid samples are discussed. These basic
data are applied in material balance analyses, volumetric calculation of
hydrocarbons-in-place and reserves, and analyses of reservoir performance

using case histories.

Production forecasts for conventional and unconventional reservoirs using Arps’
decline equations in decline curve analyses (DCA) are presented. The
applications of modified Arps’ decline equations coupled with transient flow

models in rate transient analyses (RTA) are illustrated.

Dr. Ezekwe presents fundamental equations and methods for pressure transient
analysis (PTA) for fractured and unfractured wells in conventional reservoirs. This
is accompanied with well test analyses in unconventional reservoirs using

diagnostic fracture injection tests (DFIT).

Secondary recovery methods focused on waterflooding, gasflooding, and low
salinity waterflooding are demonstrated. Enhanced oil recovery methods are

discussed.

Dr. Ezekwe recommends experience-based practical procedures for geologic
modeling, reservoir characterization, reservoir simulation, and reservoir

management.

Fundamental economic decision criteria including profitability index, net present

value, rate of return are demonstrated with examples.
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equips engineers with knowledge and skills on how to:

Acquire basic rock and fluid properties

Predict PVT properties for oil and gas reservoirs from correlations and

equations of state

Perform reserves evaluations for conventional & unconventional

reservoirs using DCA methods

Perform PTA and DFIT analyses for wells in conventional and

unconventional reservoirs

Conduct rate transient analyses (RTA) for unconventional reservoirs

Implement waterflooding, gasflooding, and low salinity waterflooding

projects

Screen reservoirs for EOR processes and install field-wide EOR projects

Build geologic models, reservoir models, and conduct reservoir simulation

Develop and implement reservoir management strategies

Perform economic evaluation of petroleum projects and resources.

Build economic models of projects, fields, and resources
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