Example 1: Calculate the cumulative water influx that results from a pressure drop of 200 psi at the oil-water contact with an encroachment angle of 80°. The reservoir aquifer system is characterized by the following properties:
[image: ]
Solution:
Step 1. Calculate the initial volume of water in the aquifer by Equation below.

[image: ]

Step 2. Determine the cumulative water influx by applying Equation below.





Example 2: 
The following data are available:
Water influx constant (c) = 33.5 bbl/day/psi
Qo=14500 STB/day
Qw=1700
R=892 scf/STB
Rsoi=857 scf/STB
Pi=3480 psi
P current=3190 psi
Bt=1.51 bbl/STB at current pressure
Bw=1.025 bbl/STB
Bg=0.000933 bbl/scf 
Dose the influx rate  equal Daily res. Voidage ?
If it’s not so find the cut buck in the daily production rate in order to stabilize the pressure at 3190 psi.

Solution:

)
)=9715 bbl/day


=24110.9 bbl/day
؞ اذن فرضية S.S  غير صحيحة
So the S.S hypothesis is incorrect.
The pressure will decline, then one of the two choices
Water injection
Or
Reduction of production
By using reduction of production

[bookmark: _GoBack]


Reduction %=(=64%
For the another choice if you wish to Remain of production rate you must be to make water injection, then to calculate the average water injection you must be doing that:

=14045 STB/day










Example 3: 
The material balance parameters, the underground withdrawal F, and the oil expansion Eo of a saturated oil reservoir (i.e., m = 0) are given below:
[image: ]
Assuming that the rock and water compressibilities are negligible, 
calculate the initial oil-in-place?

Solution: 
Step 1. The most important step in applying the MBE is to verify that no water influx exists. Assuming that the reservoir is volumetric, calculate the initial oil in-place N by using every individual production data:
𝑁=𝐹/𝐸𝑜
[image: ]
Step 2. The above calculations show that the calculated values of the initial oil in-place are increasing, as shown graphically in Figure (3.14), which indicates a water encroachment, i.e., water drive reservoir. 
Step 3. For simplicity, select the pot aquifer model to represent the water encroachment calculations in the MBE as given by 𝑒q.(3.65), or:
[image: ]
Step 4. Calculate the terms 𝐹/𝐸𝑜 and Δ𝑝/𝐸𝑜 of 𝑒𝑞.(3.65):
[image: ]
[image: ]
[image: ]
Step 5. Plot 𝐹⁄𝐸𝑜 vs Δ𝑝⁄𝐸𝑜, as shown in Figure (3.15) and determine the inter-cept and the slope: 
Intercept = N = 35 MMSTB 
Slope = K = 9983
[image: ]
6.3 Material Balance in Undersaturated Reservoirs 
[image: ]
Neglecting the change in porosity of rocks with the change of internal fluid pressure, reservoirs with zero or negligible water influx are constant volume or volumetric reservoirs. If the reservoir oil is initially undersaturated, then initially it contains only connate water and oil, with their solution gas. Because the water production from volumetric reservoirs is generally small or negligible, it will be considered zero. From initial reservoir pressure down to the bubble point, then, the reservoir oil volume remains a constant, and oil is produced by
[image: ]
While the reservoir pressure is maintained above the bubble-point pressure and the oil remains undersaturated, only liquid will exist in the reservoir. Any gas that is produced on the surface will be gas coming out of solution as the oil moves up through the wellbore and through the surface facilities. All this gas will be gas that was in solution at reservoir conditions. Therefore, during this period,
 Rp will equal Rso and Rso will equal Rsoi, since the solution gas-oil ratio remains constant (see Chapter 2). The material balance equation becomes:
[image: ]
[image: ]
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كتاب كرافت صفحة 198 حاسبة
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Figure (3.14) Indication of water influx.
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The MBE can be written in a gcneralized form as follows:
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“The material balance equation for undersaturated reservoirs was developed in Chapter 3:
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‘This can be rearranged to yield fractional recovery, RF, as

¥,
RrF=22
N
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Figure 62 PVT data for the 3-A-2 reservoir at 190°F.
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Example 6.1 Calculating the Effect of the Produced Gas-Oil Ratio (R ) on Fractional
Recovery in Volumetric, Undersaturated Reservoirs

Given
The PVT data for the 3-A-2 reservoir (Fig. 6.2)
Cumulative GOR at 2800 psia = 3300 SCE/STB.
Reservoir temperature = 190°F = 650°R
Standard conditions = 14.7 psia and 60°F

Solution

The following values are determined graphically from Fig 6.2. R, is the GOR at the initial res-
ervoir condition of p = 4400 psia and R = 1100 SCF/STB. B_ i the formation volume factor at
inital reservoir conditions of p = 4400 psia and B,, = 1.572 bbUSTB. At 2800 psia, R, is the GOR
a1 900 SCF/STB and B,is the formation volume factor at 1.520 bbU/STB. R, was given as the
cumulative GOR at 2800 psia. B, and B, at 2800 psia are calculated as follows from Eqs. (2.16)
and 229):

(087650

B, =0005042L - 0.00504
" B 2800

= 0.00102 bbUSCF

B=B+B(R -R)

B,

520 + 0.00102(1100 - 900) = 1.724 BBUSTB.

‘Then, using Eg. (6.1 at 2800 psi,

17241572
1724 +0.001026300 — 1100)

00383, 0r 3.83%

If two-thirds of the produced gas had been returned to the reservoir, at the same pressure (i..
2800 psia), R, would be 1100 SCF/STB and the fractional recovery would have been
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17241572
724+ 0.00102(1100

100)

= 0,088, or 8.8%

Equation (6.10) may be used to find the initial oil in place. For example, if 1.486 MM STB had
been produced down to 2800 psia, for R, = 3300 SCF/ STB, the inital oil in place is

486 x10°[1.724 + 0.00102(3300
17241572

100))

=388 MM STB
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