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Research on the Causes and Prevention and Control Technologies of Well
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Abstract : Well leakage is a common and hazardous downhole complication encountered during oil drilling
operations. It not only leads to significant loss of drilling fluid and delays in construction schedules
but also easily triggers safety incidents such as well collapse and blowout, seriously affecting drilling
efficiency and operational safety. This paper focuses on the issue of well leakage in oil drilling,
systematically analyzing its primary causes. The incentives for well leakage are categorized into three
types: geological factors, engineering and technological factors, and other inducing factors. Among
these, geological factors are the fundamental cause of well leakage, primarily governed by formation
porosity, fractures, caves, and formation pressure distribution. Engineering and technological factors
are the main inducing factors, involving various aspects such as drilling fluid properties, operational
parameters, and operating procedures. External factors such as natural environmental conditions and
human misoperations can exacerbate the risk of sudden well leakage. Building on this analysis, the
paper outlines well leakage prevention technologies from dimensions such as pre—driling prevention,
prevention during drilling, and reduction of surge pressure, establishing a prevention system that
combines source control with real-time regulation. Additionally, it introduces treatment methods
tailored to different leakage severities and formation types, including conventional plugging, chemical
and consolidation plugging, specialized treatments for specific formations, and novel plugging materials
and technologies, thereby forming a comprehensive prevention and control technology system for well
leakage that covers both prevention and treatment. This research provides technical references for
preventing and controlling well leakage during drilling in complex formations and is of great significance
for enhancing drilling safety and reducing downhole complications.
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