Problem:
An undersaturated reservoir producing above the bubble point 
Pi=5000 psi, 
Boi= 1.510 bbl/stb. 
P= 4600 psi 
Bo= 1.520 bbl/stb
Np= 100,000 stb 
Sw= 23%
Cw= 3.7 ×10-6 psi-1
Cf= 3.5  3.7 ×10-6 psi-1 
Ø=of 21%.
I. Determine Co.
II. Determine Ceff
III. Assuming a volumetric reservoir, calculate the oil in place
IV. After a thorough analysis, the calculated initial oil place was 9.6 MMstb.
Determine We= 4600 psi after Wp=825.92 stb.
V. Determine the recovery factor at 4600 psi.





Solution: Co = × 


Oil compressibility


Effective oil compressibility





Calculation of oil in place
Representation of Material Balance Equation For Undersaturated Reservoir (P > Pb) with Water Influx
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From Hawkins’s equ.



Assumptions:






In terms of effective oil compressibility





Where Gp=Np Rp


Then oil in place(volumetric):



Water influx:



Assume Bw =1bbl/STB

The recovery factor at 4600 psi without water influx:



Active water drive 
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Where:
 eW = water influx rate, bbl/day 
Qo = oil flow rate, STB/day 
Bo = oil formation volume factor, bbl/STB 
Qg = free gas flow rate, scf/day 
Bg = gas formation volume factor, bbl/scf
Qw = water flow rate, STB/day 
We = cumulative water influx, bbl 
Np = cumulative oil production, STB 
GOR = R=current gas-oil ratio, scf/STB 
Rs = current gas solubility, scf/STB 
Bg = gas formation volume factor, bbl/scf
Wp = cumulative water production, STB 
dNp/dt = daily oil flow rate Qo, STB/day 
dWp/dt = daily water flow rate QW, STB/day 
dWe/dt = daily water influx rate eW, bbl/day 
(GOR – Rso) dNp/dt = daily free gas flow rate, scf/day
Example 1:
If the gas-oil ratio of well A is 1000 SCF/STB and the daily rate is 100 bbl/day and the ratio of well B is 4000 SCF/STB and the daily rate is 50 bbl/day, then the average daily gas-oil ratio R of the two wells is 
Solution:
[image: ]
R = 2000 SCF/STB
Rsoi= The solution gas-oil ratio (initial solution gas)














Example 2: Calculate the water influx rate ew in a reservoir whose pressure is stabilized at 3000 psi.
Given: initial reservoir pressure = 3500 psi 
dNp/dt = 32,000 STB/day 
Bo = 1.4 bbl/STB
 GOR = 900 scf/STB 
Rs = 700 scf/STB 
Bg = 0.00082 bbl/scf 
dWp/dt = 0 
BW = 1.0 bbl/STB
Solution:
[image: ]

𝑒𝑊 = 50,048 bbl/ day
Solve for the water influx constant from Equation below.
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