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Research on Process Optimization and Engineering Management for High—Viscosity Oil Wells
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[Abstract] Addressing prominent challenges in China's onshore heavy oil fields—including significant wellbore
lifting difficulties, frequent well collapse incidents, and short maintenance—free periods—we conducted a
collaborative study on process optimization and engineering management tailored to the operational realities of
high—viscosity oil wells. This paper first systematically analyzes the core causes of well collapse and the
limitations of existing viscosity reduction technologies. Using numerical simulations, we elucidated the flow
dynamics of heavy oil entering pumps and during wellbore lifting processes, developed an integrated pump—pipe
viscosity reduction strategy, established a comprehensive performance evaluation system, and implemented it in
field operations alongside robust engineering management measures to synergize process improvement with
management enhancement. Results demonstrate that the optimized integrated viscosity reduction process
effectively addresses the blind spots in conventional in—pump viscosity reduction techniques, significantly
reduces lifting resistance and chemical consumption costs, and—when combined with refined engineering
management—can lower well collapse rates by over 30%, improve pump efficiency by more than 15%, extend
maintenance—free intervals, and enhance overall development profitability. These findings provide crucial
technical support and management insights for efficient, stable development of high—viscosity oil wells,
demonstrating strong practical applicability.
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