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Abstract

At the ultra-high water-cut development stage, remaining oil was no longer stored in formation
capillary continuously. Therefore, the seepage state equation based on the continuous state could
not guide the development practice of the oilfields at the ultra-high water-cut stage. By taking dis-
crete distribution of remaining oil as the basis of study, combined with the macroscopic force cal-
culation method of fluid mechanics and balance principle of force condition, the equations for
equal diameter (unequal diameter) capillary oil droplet and oil film at the ultra-high water-cut
stage were established. The principle of sensitivity analysis was introduced to set the vectors of
sensitivity, by taking the basic data in a block from Shengli Oilfield for example, the sensitivity in
the equations of different states was analyzed, by which a diagram was created for sensitivity
analysis of remaining oil force condition at the ultra-high water-cut stage. The practice shows that
the flooded water is the most sensitive to the viscous shear stress of remaining oil, and the inter-
facial tension is the second. Based on the principle of stress condition and sensitivity analysis, an
oil development plan is reasonably made and the size of micro force is changed for the effective
and rational development of discrete remaining oil stored in formation.
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Figure 1. Stress curve of oil droplet in the capillary
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Figure 2. Stress curve of oil film in the capillary
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Figure 3. Stress curve of oil droplet in the capillary with
different capillary radius
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Figure 4. Stress curve of oil film in the capillary with different
capillary radius
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Figure 5. Stress sensitivity analysis of oil droplet in the capillary
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Figure 6. Stress sensitivity analysis of oil film in the capillary
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Figure 7. Stress sensitivity analysis of oil droplet in the capillary with different radius
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Figure 8. Stress sensitivity analysis of oil film in the capillary with different radius
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