Example 
Using the data given in below, calculate the cumulative water influx at the end of 6, 12, 18, and 24 months. The predicted boundary pressure at the end of each specified time period is given below: Table 4.4: [image: ]
Table 4.4
[image: ]
a circular reservoir with an aquifer of infinite extent.

Solution
Water influx at the end of 6 months
Determine water influx constant B:
Step 1. Calculate the total compressibility coefficient ct: 
𝑐𝑡=0.7(10^−6)+0.3(10^−6)=1×10^−6 𝑝𝑠𝑖^−1
Determine the water influx constant:
[image: ]
𝐵=1.119(0.2)(1×10−6)(2000)2(25)(360⁄360)=22.4
Step 2. Calculate the dimensionless time tD at 182.5 days.
[image: ]
𝑡𝐷=6.328×10−3(100𝑡/(0.2)(0.8)(1×10−6)(2000)2)
𝑡𝐷=0.9888𝑡

=0.9888)182.5)=180.4

Step 3. Calculate the first pressure drop Δp1. 
This pressure is taken as ½ of the actual pressure drop, or:
[image: ]
Step 4. Determine the dimension water influx WeD from Table at tD =180.4 to give:
 tD  required 180.4
at tD  =180 
then WeD from table =69.512
at tD =185
then WeD from table =71.09
 Using the similarity of triangles technique

X=69.638=WeD for tD=180.4
WeD =69.638
Step 5. Calculate the cumulative water influx at the end of 182.5 days due to the first pressure drop of 5 psi by using the van Everdingen-Hurst equation, or:
[image: ]
We =(22.4(5(69.638)=7798.56 bbl
Cumulative water influx after 12 months
[image: ]
[image: ]
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(We)Δp1 =(22.4)5(123.69)=13853.28 bbl
(We)Δp2=(22.4)14(69.638)=21838.47 bbl



Step 3. Calculate the dimensionless time at 365 days as:
[image: ]
at tD =361
WeD =123.69



 (We)Δp1 =(22.4)5(123.69)=13853.28 bbl
(We)Δp2=(22.4)14(69.638)=21838.47 bbl
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Water influx after 18 months
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Water influx after two years
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When tD=721.8
Then WeD=222.14
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