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Abstract

The warning production of the horizontal well in the bottom water reservoir is an important pa-
rameter to postpone or avoid the bottom water coning. The present method is only suitable for
single phase flow. And there is no calculation method for warning output of horizontal well in
bottom water reservoir with water injection. Therefore, the 3D percolation field of horizontal well
is approximately divided into two parts including internal and external percolation fields. Ac-
cording to the theory of plane radial flow, the warning output of each seepage field is calculated
respectively. Then the warning output of the horizontal well is obtained by the superposition of
the theory of equal value seepage. In the end, a new method for calculating the warning output of
horizontal wells at different water content stages is established by combining with the phase see-
page curve. The calculation results show that when the crude oil viscosity is relatively small, the
warning yield decreases first and then increases with the increase of water content. When the
viscosity of crude oil is larger, the warning output increases with the increase of water content, so
the liquid can be properly carried out after the injection of water. It is applied in an offshore oil-
field. The calculated results are basically the same with the numerical simulation results. The fea-
sibility of the method is verified. It is recommended that the daily production of X well be cut
down when the water content is over 15%.
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Figure 1. Transversal section seepage
field of horizontal well
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Figure 2. Longitudinal section seepage field of horizontal well
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Table 1. Basic parameter table of horizontal well
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Figure 3. The phase seepage curve of an oil field
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Figure 4. Early warning output chart of different water content stages of
different crude oil viscosity
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