
The Ultimate Guide to Sand Production
Management in Unconsolidated Sandstone
Reservoirs
Unconsolidated sandstone reservoirs can present major challenges in oil and gas
production due to the potential for sand production. Sand production refers to the
process in which reservoir sand is produced along with the produced fluids,
leading to a variety of operational and reservoir management issues. In this
article, we will explore the importance of sand production management in
unconsolidated sandstone reservoirs and discuss effective strategies to minimize
its impact on operations.

The Significance of Sand Production Management

Unconsolidated sandstone reservoirs are characterized by loose, poorly
cemented sand grains that may be easily dislodged during production. Sand
production can result in several problems, including equipment and pipeline
erosion, sand accumulation in production facilities, reduced well performance,
formation damage, and compromised reservoir sweep efficiency.

Effective sand production management is crucial to maintain well productivity,
minimize equipment and infrastructure damage, and maximize the economic
potential of the reservoir. It involves implementing proper engineering and
operational practices to prevent or control sand production while maximizing
hydrocarbon recovery.
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Understanding Sand Production Mechanisms

To effectively manage sand production, it is essential to understand the
mechanisms behind its occurrence. The primary factors that contribute to sand
production in unconsolidated sandstone reservoirs include fluid flow rate,
formation permeability, fluid viscosity, and the mechanical properties of the
reservoir rocks.

Fluid flow rate: High fluid flow rates can induce shear stress on the reservoir
rocks, leading to sand grain mobilization and production. It is important to
carefully manage the flow rates to prevent excessive sand production.

Formation permeability: Reservoirs with higher permeability tend to experience
more sand production due to the ease of fluid movement through the sand grains.
Understanding the formation's permeability can help in devising appropriate sand
control measures.

Fluid viscosity: Fluid viscosity plays a role in determining the ability of the fluids to
carry sand particles. Higher viscosity fluids can help in reducing sand production
to some extent.
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Mechanical properties of the reservoir rocks: The mechanical properties, such as
rock strength and consolidation, influence the stability of the sand grains. Weak
or poorly consolidated reservoir rocks are more prone to sand production.

Strategies for Sand Production Management

Several strategies can be employed to effectively manage sand production in
unconsolidated sandstone reservoirs. These strategies involve a combination of
engineering solutions, operational practices, and sand control techniques. Here
are some key approaches:

1. Reservoir Characterization:

A detailed characterization of the reservoir is essential to identify zones prone to
sand production and determine the magnitude of the problem. Data from core
samples, well logs, and production history can aid in understanding the
geomechanical properties and designing appropriate sand control measures.

2. Sand Control Techniques:

Sand control techniques aim to prevent or minimize sand production while
allowing for the efficient flow of hydrocarbons. Some commonly used techniques
include gravel packing, chemical consolidation, mechanical sand retention
systems, and slotted liners. The choice of sand control method depends on
reservoir conditions, well productivity, and economic viability.

3. Wellbore Stability:

Ensuring wellbore stability is crucial to prevent sand production. This involves
careful wellbore design, proper drilling fluid selection, and mud weight
optimization to minimize formation damage and maintain well integrity.

4. Production Optimization:



Optimizing production practices can help in managing sand production.
Techniques such as implementing appropriate choke sizes, adjusting flow rates,
and periodic well cleanouts can improve well performance while reducing sand
production risks.

5. Surveillance and Monitoring:

Continuous monitoring and surveillance of sand production trends and reservoir
performance are essential for timely detection of sand production issues. This
allows for prompt intervention and implementation of remedial measures to
mitigate the problem.

6. Sand Management Plans:

Developing comprehensive sand management plans is crucial for effective sand
production management. These plans should include strategies for prevention,
control, monitoring, and remediation of sand production issues throughout the
reservoir's lifespan.

Sand production can significantly impact the performance and economics of oil
and gas operations in unconsolidated sandstone reservoirs. Implementing
effective sand production management strategies is vital to mitigate these
challenges and ensure the smooth operation of wells. By understanding the
mechanisms of sand production, employing appropriate sand control techniques,
and adopting proactive surveillance and monitoring, operators can optimize
production, minimize equipment damage, and maximize hydrocarbon recovery.
Sand production management is an ongoing process that requires continuous
evaluation and intervention to maintain reservoir integrity and achieve long-term
success.
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This book investigates sand production problems in the development of
unconsolidated sand reservoirs and suggests novel technical solutions and
improvements to sand management issues.

This book is divided into six chapters: (1) geologic characteristics of
unconsolidated sand heavy oil reservoirs and concept of sand management
technology; (2) sand production mechanisms and its effect on reservoir
petrophysical quality; (3) sand production quantity prediction and well productivity
evaluation methods, especially for fluid-solid coupling prediction model; (4)
completion technology for sand management; (5) sand flow in well bore and
surface processing; (6) the application of sand management technology in
China’s Bohai heavy oil field.

Readership: Petroleum reservoir engineers and production managers worldwide.
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