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0000 OO0 Ifthe flow which exists in the bottom water coning is called disturbed movement,the flowwith
same production and under same condition withoutbottom water coning is called undisturbed movement,andthe
two flow laws will be compared later. Assume the top and bottom of formation areimpermeable,the potential
distribution on side face of runder two situations is the same.Because the undisturbedrange is wider than the
disturbed range,under the samecondition,the potential of disturbed flow at arbitrary pointin formation is smaller
than that of undisturbed flow. Thepotential along the cylinder surface of rw of undisturbedflow is expressed with
A'B'C'D",which lies in the rightside of the distributing curve ABCD of the potential ofdisturbed flow as shown in
Figure 6-9.Because theproduction of the two is equal,its area should be equal to the area ABCDEA. It can be seen
from Figure 6 -9 that the intersection point C'of straight line DC and A'B'C'D'lies below the point C,and the
coordinate of point C is coincident with the coning apex.At thismoment,because the flow rate of disturbed flow
and undisturbed flow is equal,the area A'B'C'D'EA’should be equal to the area ABCDEA ;that is:the area of belt
ABCC'B'A’'A should be equal to thearea of triangle C'D'D. If the potential remains unchanged and the production
of well increases,then thepotential on the borehole wall must decrease,according to the equilibrium condition of
waterconing,the following expression can be obtained: The expression above is the slope of line CD,so before the
bottom water breaks through theoil well,the potential of oil-bearing part below well bottom can be expressed with
thecurve BC as shown in Figure 6-10(b).On the coning apex,the included angle between tangentof curve BC and
vertical line is:/3 is positive.So under this condition,the shape of oil-water interface presents tip end at thelocation
of well axis as shown in Figure 6-10(a).Water will break through the oil well quickly.When the flow rate is equal and
also the potential,the potential of undisturbed flow alongthe well axis is bigger than that of disturbed flow,which is
expressed with the curve B'B"C'D" inFigure 6-10(b) ,which lies in the right side of the curve BC.It can be seen that
because the areaof triangle C'D'D should be equal to the area of banded region B'B"C'CB,under any condition,the
area of triangle C'D'D should be bigger than that of arch.
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