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Three-zone composite seepage model for fracpack wells in offshore oilfields and
its sensitivity analysis
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Abstract: To better understand the seepage law of fracpack wells and effectively evaluate the fracturing effect, based on the seepage
process in three zones of the established physical model, a mathematical model of the three-zone composite reservoir was established.
The pressure of each zone is obtained..Through the superposition integral of the continuous point source along the fracture and combi-
ning with the Duhamel principle, the Laplace space dimensionless downhole pressure solution of the fracpack well considering the well
storage effect and the skin effect is obtained. The dimensionless pressure and derivative curves are drawn by Stehfest numerical inver-
sion. After that, the flow stage is divided and influencing factors is analyzed for the characteristic curve. The analysis shows that the
pressure curve has the stages of the wellbore storage stage, the transition stage, the bilinear flow stage of the fracture system and the
matrix, the linear flow stage of the formation, the radial composite feature and the later boundary response. The fracture skin factor
mainly affects the transition stage and larger skin coefficient results in higher hump peak of the pressure derivative. The smaller the
pressure conductivity coefficient ratio @,, , the lower the pressure and pressure derivative curve are. Smaller w,, leads to the earlier ra-
dial composite feature and the lower radial flow curve. This method improves the understanding of the seepage law of fracpack wells and
could provide theoretical support for the well testing interpretation of fracpack well.

Keywords: fracpack well; well test; composite reservoir; seepage model; pressure characteristic curve; sensitivity analysis
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Fig.1 Physical model of the fracpack well
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