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Abstract

Low-permeability sandstone reservoirs are widely distributed in China, characterized by poor
permeability, severe heterogeneity, and high reservoir sensitivity. During the later stages of wa-
terflooding development, differential flow phenomena emerge, causing water flow to gradually
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concentrate in certain areas and form dominant flow pathways. This results in low injection fluid
utilization, intensified intra- and inter-layer contradictions, and reduced waterflood efficiency, se-
verely impacting the benefits of waterflooding development in oilfields. Currently, major oilfield
research institutions have conducted geological studies to investigate the formation mechanisms of
dominant flow pathways. Based on observations across various fields, these pathways can be cate-
gorized into three types: 1) Dominant flow pathways formed by inter-layer conflicts; 2) High-per-
meability zones created by intra-layer conflicts; 3) Dominant flow pathways arising from horizontal
reservoir heterogeneity and injection-production imbalances. Existing research indicates that fac-
tors influencing dominant flow path formation can be categorized into external conditions and in-
trinsic factors. External conditions include control parameters such as injection rate, cumulative
injection-production volume, injection-production intensity, and injection pressure differential, as
well as process factors like injection-production techniques. Intrinsic factors encompass reservoir-
specific properties such as cementation degree and depositional environment, along with fluid
characteristics.
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Figure 1. Changes in pore water content during water injection development
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Figure 2. Natural fractures (left) and faults (right)
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Figure 3. From lipophilic to hydrophilic
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Table 1. Summary of causes of formation of dominant channels in low permeability sandstone reservoirs
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