CHAPTER IV

RESERVOIR MODEL CONSTRUCTION

This work aims at an application of process control concept to petroleum

production process in order to obtain the gptimum ultimate oil recovery from a close

system reservoir having solution gas drive fifs Ramism. In this study, a reservoir model
- st latio 7 studies in this work then are
performed by using this ' A
The studies aref€rfg .-/ - llg I
1. Investigate the effeef'of siaimtiy ' & i\ stion rate on ultimate
recovery of oil produCing 8, osed lytion gas d ive reservoir under natural
depletion.

2. Investigate the eﬁ'ect of PVT. d gas on the relationship between

maximum allov '—# T_-‘ﬁ oduced.

3. Mﬁngaemeeﬁecﬂfrﬁ voir gene mteraofpomsityandeffecﬁve
permeabﬂltyﬁ gtw anﬂ ﬂoﬁ %ml rate and ultimate
recovery of o@rﬂduced
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mlpmwng ultimate recovery of oil or reduce time to reach ultimate oil recovery.
As it can be seen that the study does not cover the effect of other parameters
and variables such as relative permeability, capillary pressure, etc., those parameters
and variables are left constant for the entire study program. A commercial black oil

reservoir simulator is used in this work.



16

The simulator used in this work is the Black Oil Simulation module of
Petroleum WorkBench release 1.6 from Scientific Software-Intercomp, Inc. This
simulator is capable of handling simulation problems in both cartesian and radial
systems.

The numerical reservoir model is a radial system having total number of grid
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¢ o/
vt press T P RPNy gt 5000 e

For the studies tht involve hﬂmclgmleous Teservoir, pums:ty values of the entire

mode s bork RSB BIEIAR B

identical 1 m three directions with a constant value of 100 md.

the reservoir has total ﬂ:lmess of 60 fee

As there is one studying category concerning the effect of hydrocarbon fluid
properties on the ultimate recovery, a set of PVT properties of oil and gas are
computed by using correlations. The major properties used for determining other

properties include solution gas oil ratio and bubble point pressure of oil. Correlations
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which are used for determining solution gas oil ratio and formation volume factor of oil
as a function of pressure are of Standing.”” Correlation for determining viscosity of oil
is a correlation of Beggs and Robinson.'” For gas, the correlation proposed by Lee er
al."" is used for determining gas viscosity. Details of each correlation used in this work
is included in the appendix. Bubble point pressure of this oil sample is 2,500 psia and

its initial solution gas oil ratio, R,; is egual to 500 SCF/STB. API gravity of oil is set

Note that given

pressure of 6,000 psias¥hick pperdimit of' p e, the simulator calculates all

properties according te"ing above initial bubble point
pressure. It uses linear integoltios for thefluid property values of the other
pressures between oil bubblegoi : sure angythistipper limit, This approach is

applied to all cases uf stud:n properties of oil and gas.
The standard eoadition-used-for reporting purpos: " set to 14.65 psia and 60
degree Fahrenheit. Re@vnirt nperature 1s'set to 160 %&Fahrenheit, Density of

water at standaﬁﬁxgnﬁ jﬁi W mﬁqspmmbm of 3.0x10°

per psi is used fogjevery study rmation volume factor at mmal reservoir
o G B PR o
pressure pumt. Water viscosity is constant at 0.50 cp. Rock compressibility is
6.0x10° per psi.

Two-phase relative permeability of oil-water system and gas-liquid system are
used in the model. Table 4.2 and 4.3 include relative permeability of the oil-water

system and the gas-liquid system, respectively.



Table 4.1. PVT properties of oil and gas used in the base case model
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Pressure Rs Qil Bo Bg Gas
(psia) (SCF/STB) | Viscosity | (RB/STB) |(RB/MSCF) viscosity
(cp) (cp)
0 0.00 15.3210 0.0108
300 39,882 1584 10.0933 | 00113
600 ;’,"/ﬁr o 4.8656 0.0117
900 /7? ‘Q‘*‘sf' 3.1338 0.0124
1200 / 86 2.2790 0.0132
1500 1.7779 0.0143
1800 1.4559 0.0155
2100 1.2377 0.0169
2400 1.0845 0.0185
2500 1.0476 | 0.0190
6000 sn‘qn | 07920 [.,1.270 0.4365 0.0366
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Table 4.2. Relative permeability to oil and water used in the model

Sw Kew Keow Peow
(psia)

0.1000 0.00E+00 1.0000 113.2
0.1379 2.72E-08 0.8975 52.43
0.1758 1.23 0.8004 22.04
0.2137 ' 7086 13.28
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Table 4-3 Relative permeability to gas and liquid used in the model

Si Keog Ky Pego
(psia)
0.2300 0.00E+00 1.0000 93.710
03153 6.24E-08 0.8975 43,400
0.3505 2.82E- 0.8003 18.250
0.3858 7083 10.990
0.4211 = = 12 7.673
0.4563 0535 5.805
0.4916 . 4.622
0.5268 7 3.812
0.5621 58— 3.226
0.5974 §173 2784
0.6326 ( J; ‘ 2441
0.6679 00355 0.1569 2,167
0.7032 00538 1146 1.043
0.7384 1.758
0.7737 & 1.603
0.8089 0. 0.029 1.470
¢ 0.2616 1|4 - 1.356
s iEEﬂszl 11fd 1257
G?It?‘l? 0.5000 ogo10 | & é 171
) Sﬂbﬂ\ 04
o000 1.0000 0.0000 1.000
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In the tables, the relative permeability is defined as a ratio of effective
permeability to effective permeability of oil at irreducible water saturation. This could
be noticed from relative permeability value of oil which is 1.000 at irreducible water
saturation, Sy, of 10% in table 4.2. Residual oil saturation is 18% and critical gas

saturation is 5%.

ducer located at the center of the model.

{el et i This theoretically ensures fully

radial flow thus excluding the _ ndn ravicrfmmthestudy. One
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primary purpose of this Worked€ 1d ifvestis “\ ecovery of a solution gas
.7/ %)
drive reservoir producing uddegnatural depleti

tion ~\. s, Therefore, there is no
2 P\ N\
pressure support means attg@Chgl 1 the o ‘\\\

The reservoir includes one vertics /,
LI

Since reservoir drivghng 1sed in this work is solution gas

drive mechanism, initial reser¥oirfiessure is et to 500 psi above initial oil bubble

point pressure. This conditi ases ~Initial reservoir pressure

is 3,000 psia for the bage. ' Y
'Il i
| J

AULINENTNEINT
RIAINIUUNINY1AY



	Chapter IV Static Model Construction

