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RESEARCH TITLE

Challenges of Wellbore Stability and Fluid Loss Management
During Drilling Operations

Abstract

Wellbore instability and drilling fluid loss are among the most critical challenges in
petroleum drilling operations, as they directly affect productivity efficiency and significantly
increase operational costs. This study aims to analyze the mechanical and chemical factors
influencing wellbore stability, with emphasis on the physical and chemical properties of
drilling fluids and their vital role in supporting geological formations. The paper addresses
different types of wellbore instability, including collapse, fracturing, mechanical and
chemical instability, creeping formations, and hole deviation. It also discusses the
mechanisms of fluid loss, such as seepage through high-permeability formations, fracturing,
and loss into natural or induced cavities, while highlighting the economic implications of
non-productive time (NPT), high repair costs, and fluid replacement. The findings indicate
that effective wellbore stability control requires a precise balance of drilling fluid properties
(density, viscosity, gel strength, filtrate), along with advanced strategies to mitigate fluid
loss, including the use of lost circulation materials (LCM), accurate wellbore pressure
monitoring, and computational modeling techniques. The study concludes that integrating
theoretical knowledge with field-based technologies is essential to achieve safer and more
efficient drilling operations, while minimizing associated economic and environmental risks.

Key Words: Wellbore stability, Fluid loss, Drilling fluids, Oil drilling, Operational costs.
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