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Mechanism of gravel-packing in highly deviated wells
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Abstract; The process including three stages and mechanism of gravel-packing in highly deviated wells were analyzed. Dur-
ing the gravel-packing process, the packing is always together with the filtration of carrier fluid into the formation and the ex-
changing flow through the screen slots. Considering these characteristics, the mass and momentum conservation equations of
gravel and fluid were established for two flow systems, that is, solid-fluid two phase flow in wellbore annular and single phase
flow in wash pipe and screen annular. With the coupling equations of the two flow systems, the time-dependent mathematical
model for highly deviated well gravel-packing was evolved. The results show that the sand bed height increases in the well-
bore end direction because the filtration exists, and the up speed increases with the wellbore filtration increasing. In the
whole packing process, the flowing pressure increases step by step. In order to finish the packing, especially the second
packing stage ending and the third packing stage beginning, the flowing pressure will obviously increase to overcome the in-
creased flowing resistance.
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Fig.1 Process and section of gravel-packing in
highly deviated well
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