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Study on geological law and exploitation technology of
remaining oil distribution
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Abstract

As oilfield development progresses into its middle and late stages, residual oil distribution exhibits highly heterogeneous and complex
spatial characteristics. Accurately understanding the enrichment patterns of residual oil has become a key scientific challenge for
improving recovery rates. Taking a typical mature oilfield as a case study, this paper systematically analyzes the control mechanisms
of reservoir configuration, sedimentary microfacies, heterogeneity, and microstructures on residual oil distribution. A refined
description technology system based on multi-source information fusion is established, proposing potential tapping strategies tailored
to different types of residual oil. The study reveals that lateral interbeds and abandoned channel fillings within channel sand bodies
constitute the primary enrichment zones for residual oil. There is a significant positive correlation between reservoir permeability
coefficient variation and the degree of residual oil distribution heterogeneity. High-position microstructures form residual oil
accumulation belts due to gravitational differentiation effects. In terms of residual oil characterization, optimized seismic attribute
combinations can enhance prediction accuracy to over 78%, while dynamic monitoring data effectively identifies water flooding front
positions and dominant flow channels. For residual oil enrichment zones with distinct geological features, targeted approaches such as
well pattern densification, horizontal well drilling, and deep-profile enhanced flooding are implemented, achieving a 3-8 percentage
point improvement in recovery rates.
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