Example: 
The following data, as presented by Craft and Hawkins (1959), documents the reservoir pressure as a function of time for a water-drive reservoir. Using the reservoir historical data, Craft and Hawkins calculated the water influx by applying the material balance equation. The rate of water influx was also calculated numerically at each time period.
[image: ]

Assuming that the boundary pressure would drop to 3379 psi after
1186.25 days of production, calculate cumulative water influx at that time.
Solution:
Step 1. Construct the following table:
eW = rate of water influx, bbl/day
 We = cumulative water influx [image: ]
[image: ]
Graphical determination of the coefficients C and a.

Step 2. Plot the term (pi – p)/eW versus ln(t) and draw the best straight line through the points as shown in Figure 4.5, and determine the slope and intercept of the line to give:
[image: ]
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Slope
Step 3. Determine the coefficient C of the Hurst equation from the slope to give:
[image: ]
Step 4. Using any point on the straight line, solve for the parameter a :
[image: ]
Step 5. The Hurst equation is represented by:
[image: ]
Step 6. Calculate the cumulative water influx after 182.5 days from:
[bookmark: _GoBack][image: ]
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Step 7. Calculate the cumulative water influx after 365 days from:


we2=156896.32 bbl
we total=we1+we2=35269.244+156896.32=192,165.57 bbl
Step 8. Calculate the cumulative water influx after 547.5 , 730.0 , 912.5 , and 1095.0 days in the same way explained in Step 7:

Step 9. Calculate the cumulative water influx after 1186.25 days from:
[image: ]
	
	لكل زمن فقط
	تراكمي لكل زمن

	t, days
	we (bbl)
	we(bbl)

	0
	0
	0

	182,5
	34751,25932
	34751,2593

	365
	155904,3722
	190655,631

	547,5
	313682,3614
	504337,993

	730
	485405,278
	989743,271

	912,5
	640056,8923
	1629800,16

	1095
	754437,7745
	2384237,94

	1186,25
	423224,9992
	2807462,94

	total we
	2807462,937
	



image5.png




image6.png
0.12

0.1
0.08
0.08
0.04

(pj=p)/ew
002

000 100 200 300 400 500 600 7.00 800
In ()




image7.png
slope =0.020
intercept = —0.055




image8.png
C=1/0.02=50




image9.png
a=exp(—0.055 x 50) =0.064




image10.png
sof [ln(O 064t)




image11.png
I f(x)dx = Tp = £X[f(x0) + 2f(x1) + 26(Xe) ..+ 2f{Xn-1) + F{xa)]




image12.png
182.5

=0f ro[[m](dt)

19 ]
1n(0.064 X 182.5)

50 X
2

(182.5 - 0)

35269.2445 bbl




image13.png
1186.25

1695

| sl

(dt)

[ 414 377
Tn(0.064 x 1186. 25) Tn(0.064 X 1095)

We = 42051068 bbl

]] (1186.25 — 1095)




image1.png
Time days Pressure psi ‘We M bbl ew bbl/day pi—Pp psi
0 3793 0 0 0
182.5 3774 248 389 19
365.0 3709 172.0 1279 84
547.5 3643 480.0 2158 150
730.0 3547 978.0 3187 246
912.5 3485 1616.0 3844 308
1095.0 3416 2388.0 4458 377
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0 — 0 0 —

182.5 5.207 19 389 0.049
365.0 5.900 84 1279 0.066
547.5 6.305 150 2158 0.070
730.0 6.593 246 3187 0.077
912.5 6.816 308 3844 0.081
1095.0 6.999 377 4458 0.085
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