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Research of Critical Condition for Grains at Bed Surface in
Highly Deviated Wells

Dong Changyin' Deng Shan' Li Aiping” Zhou Shengtian® Wu Long'

(1L College of Petroleum Engineering, China University of Petroleum, Dongying, Shandong,
257061, China; 2 Fifth Oil Production Plant, Zhongyuan Oilf ield Branch Company, Puyang,
H enan, 457001, China; 3 College of Mathematics and Computaiional Science, China University of Pe-
troleum, Dongying, Shandong, 257061, China)

Abstract: Solid-liquid twe-phase flow in deviated pipeline exist in many oil fields, including drilling cuttings bed
moving, gravel packing and sand washing in highly deviated wells, w hile the essential process is activating and moving
of the solid grain at bed surface. The critical velocity model for grains at bed surface in highly deviated well w as devet
oped based on the analysis of torque equilibrium considering the gravity, buoyant weight, fluid thrust force, upthrust
force and cohesive force between grains along with the assumption of round particle. The calculated results were ana
lyzed. The model considers the randomicity of settlement location of grains on the bed surface and the associated ran-
domicity of grains starting. Dimensionless submergence with a uniform probability distribution is used to denote the
location randomicity. Combined the critical velocity equation and submergence probability distribution equation, the
quantitative relationship between critical velocity and the percentage of starting grains was created. This model can be
used to calculate the critical starting condition under w ater for grains at the surface bed in highly deviated wells and to
calculate the starting percentage at given water flow velocity.
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