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A numerical simulation method of particle migration affecting well fluid production

ZHAO Jingkang, AN Yuhua, LI Yuanting, WANG Gang, LIU Jianhua

(Bohai Oil Research Institute of CNOOC Tianjin Branch Company , Tianjin 300452, China)

Abstract: The P Oilfield is a multi-layer sandstone reservoir, which is produced by the sand control completion method, and is now
entering the medium to high water cut period. The liquid production law of oil wells is different from conventional oilfield development,
with most wells producing decreasing fluid after production, and a few wells producing stable fluid or increasing with increasing water
cut after production, which has a great impact on the numerical simulation fitting and development index prediction of the reservoir.
Based on the analysis of the liquid production law of more than 100 oil wells in the oilfield, it is concluded that the content of movable
particles near the wellbore is the main factor affecting the liquid production pattern. To characterize this phenomenon in the numerical
model, a large data statistical analysis was performed by normalizing the monthly average fluid production index and cumulative fluid
production of the wells, combining different average contents of movable particles in the perforation section of the wells, and regressing
to establish the relationship formulas of non-dimensional liquid production index decline times, cumulative liquid production and the
movable particle content. The new method was applied to the historical fitting and prediction of reservoir numerical simulation, which
greatly improves the fitting and prediction accuracy.
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