
Fluid Phase Behavior For Conventional And
Unconventional Oil And Gas Reservoirs
The exploration and production of oil and gas are critical industries that drive
global economies. The understanding of fluid phase behavior is paramount in
evaluating reservoir performance and estimating the recoverable reserves. This
article will delve into the fluid phase behavior of both conventional and
unconventional oil and gas reservoirs, providing valuable insights for industry
professionals and enthusiasts alike.

to Fluid Phase Behavior

Fluid phase behavior refers to the study of how crude oil and natural gas behave
under various pressure and temperature conditions. Understanding the
interactions between different hydrocarbon components in a reservoir is crucial
for optimizing production and designing effective recovery techniques. Fluid
phase behavior analysis enables reservoir engineers to determine the properties
of petroleum fluids, such as density, viscosity, and composition, which influence
the flow characteristics within a reservoir.

Fluid Phase Behavior in Conventional Reservoirs

In conventional reservoirs, oil, gas, and water exist as separate phases due to the
natural stratification caused by differences in density. The fluid phase behavior of
conventional reservoirs is relatively straightforward, taking into account factors
such as pressure, temperature, and composition. Pressure and temperature
changes within a reservoir can lead to phase transitions, such as the release of
dissolved gas from oil or the condensation of gas into a liquid phase. These
phase behavior changes impact reservoir performance and recovery strategies.
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Phase behavior studies in conventional reservoirs involve analyzing the PVT
(Pressure-Volume-Temperature) properties of the fluids to determine the oil
formation volume factor (FVF), gas formation volume factor (GVF), and water
formation volume factor (WVF). These factors help in estimating the original oil in
place (OOIP), as well as predicting the reservoir pressure and its impact on
production rates.

Fluid Phase Behavior in Unconventional Reservoirs

Unconventional oil and gas reservoirs, such as shale gas and oil sands, pose
unique challenges when it comes to fluid phase behavior due to their complex
geological structures. The presence of organic matter and mineral compositions
affect the adsorption and desorption of hydrocarbons, making phase behavior
analysis more intricate.

Unconventional reservoirs often require enhanced recovery techniques, such as
hydraulic fracturing or steam injection, to extract hydrocarbons effectively. Fluid
phase behavior studies play a vital role in understanding the behavior of complex
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mixtures, estimating the bulk volume of producible hydrocarbons, and predicting
the efficiency of recovery methods.

Utilizing Fluid Phase Behavior in Reservoir Management

The knowledge gained from fluid phase behavior analysis allows reservoir
engineers to optimize the production process, improve recovery strategies, and
reduce costs. Accurate calculations of fluid properties enable better material
balance calculations, reservoir simulation, and reservoir management.

Reservoir engineers also utilize fluid phase behavior data to identify potential
bottlenecks and optimize production rates. By understanding how different
components interact within the reservoir, engineers can anticipate issues such as
asphaltene deposition, wax precipitation, and gas breakout. Mitigation strategies
can be developed to minimize these complications and improve overall reservoir
performance.

Fluid phase behavior is a fundamental aspect of reservoir engineering and plays
a crucial role in the successful exploration and production of oil and gas.
Understanding the behavior of hydrocarbon fluids in both conventional and
unconventional reservoirs is essential for estimating reserves, designing recovery
techniques, and optimizing production. By studying fluid phase behavior,
engineers can make informed decisions, improve operational efficiency, and
contribute to the sustainable future of the oil and gas industry.
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Fluid Phase Behavior for Conventional and Unconventional Oil and Gas
Reservoirs delivers information on the role of PVT (pressure-volume-
temperature) tests/data in various aspects, in particular reserve estimation,
reservoir modeling, flow assurance, and enhanced oil recovery for both
conventional and unconventional reservoirs.

This must-have reference also prepares engineers on the importance of PVT
tests, how to evaluate the data, develop an effective management plan for flow
assurance, and gain perspective of flow characterization, with a particular focus
on shale oil, shale gas, gas hydrates, and tight oil making.

This book is a critical resource for today’s reservoir engineer, helping them
effectively manage and maximize a company’s oil and gas reservoir assets.

Provides tactics on reservoir phase behavior and dynamics with new
information on shale oil and gas hydrates

Helps readers Improve on the effect of salt concentration and application to
C02-Acid Gas Disposal with content on water-hydrocarbon systems
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Provides practical experience with PVT and tuning of EOS with additional
online excel spreadsheet examples
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