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A method to calculate the critical production of horizontal wells in bottom water reservoir
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Abstract: Interlayer is an important factor affecting the development of bottom water reservoir. Accurately predicting the influence of
interlayer on the critical production of horizontal wells in bottom water reservoir is critical to the production allocation of horizontal wells
in bottom water reservoir with barriers. Based on the decomposition of seepage field of horizontal wells, the resistance of each seepage
field was obtained according to the principle of equivalent seepage resistance. Combined with the Dupuit principle for calculating the
critical production from bottom water reservoir with barrier, the method to calculate the critical production of horizontal wells in bottom
water reservoir with barrier was deduced. The example calculation results show that the critical production increases with the increase of
vertical permeability, and the inhibition of the barrier to bottom water coning is more significant. After the reservoir anisotropy
coefficient is greater than 0. 6, the change of the critical production tends to be gentle gradually. The size and position of the barrier are
also key factors affecting the critical production. The larger the size of the barrier, the greater the critical production; the closer the
barrier to the bottom water, the lower the critical production. In practical drilling, the horizontal section should be as close to the
barrier as possible, and the artificial barrier should be set as far away from the bottom water interface as possible. This method provides
a theoretical basis for calculating the critical production of horizontal wells in bottom water reservoir with barrier.

Keywords : bottom water reservoir; horizontal well; bottom water coning; seepage field; oil-water interface; vertical permeability;

barrier; critical production
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Fig.4 The change law of critical production under
different vertical and horizontal permeability
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Fig.5 Effect of barrier’s radius on critical production
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