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Prediction and experiment for o wave equilibrium sand bed height in
horizontal well gravel-packing based on equilibrium velocity

DONG Chang-yin, WU Long, WANG Ai-ping, LI Ming-zhong, ZHOU Sheng-tian, ZHANG Qi

( College of Petroleum Engineering in China University of Petroleum, Dongying 257061, Chine)

Abstract; Considering the complicated downhole string structure and screen bending in horizotal well gravel-packing, an in-
tegrated o wave sand bed height model and its calculation method were evolved based on Gruesbeck, Oroskar and Penberthy
empirical formulas for equilibrium velocity above the sendiment bed in solid-liquid flow in pipeline. A self-designed experi-
mental system for inside-casing gravel-packing simulation was used to analyze the effects of screen bending degree, flow rate
and sand percentage by volume on o wave sand bed height and verify the mathematical model. The results indicate that the
wave sand bed height models based on Penberthy and Oroskar equilibrium velocity formulas are not feasible to calculate the
wave sand bed height of horizontal well gravel-packing because of their high error to experimental results. The model based
on Gruesbeck formulas is relatively accordant to the experimental data and more reasonable to predict o wave sand bed height
by necessary rectification. Screen bending helps to increase the sand bed height, which .is negative to complete packing job.
The sand percentage by volume is lower of 2% —8% in this experiment, and the o wave sand bed height increases with the
sand percentage by volume increasing. ’
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Fig.2 Experimental simulation system
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Fig.3 Experimental and calculated results of a
wave sand bed height with different screen bending
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Fig.4 Varation of o wave equibibrium sand bed
height with sand percentage by volume
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