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Experimental simulation of gravel-packing in horizontal and
highly deviated wells

DONG Chang-yin, WU Long, WANG Ai-ping, LIU Chun-miao, ZHANG Qi

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

Abstract: According to the mechanism of gravel-packing in horizontal and highly deviated wells, an integral experimental
system for inside-casing gravel-packing simulation was set up considering such complicated characteristics as carrier fluid loss
off, wellbore deviating, screen bending. This experimental system can be used to simulate the whole o and B wave process of
gravel-packing in horizontal and highly deviated wells. By a series of simulation experiments, o and B wave forehead charac-
teristics were observed obviousily. The influences of wellbore deviating, screen bending, flow rate, sand volume fraction on
the packing performance and a wave sand bed height were analyzed. The experimental results indicate that o wave forehead
is steady with low flow rate and not so regular with high flow rate. The space volume for B wave packing is very small ordina-
ry. The wellbore deviating to the horizontal line tends to decrease o wave bed equilibrium height and screen bending acceler-
ates the forming of o« wave bed. Flow rate and sand volume fraction are the main two factors affecting the gravel-packing per-
formance in horizongtal and highly deviated wells directly.
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Fig.1 Experimental simulation system
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gravel-packing forehead
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Fig.3 Experimental image of § wave
gravel-packing forehead
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Fig.4 Variation of « sand bed height with flow
rate in different wellbore angle
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Fig.5 Variation of « sand bed height with flow rate in different screen bending degree and wellbore angle
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Fig.6 Experimental image of screen bending

accelerating sand bed forming
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