CHAPTER VI

EFFECTS OF PVT PROPERTIES OF OIL AND GAS

It was found from the results of simulation study in chapter V that a control of

solution gas oil ratio of S0C

production rate does aftect gh tifng uftin mver?.le the higher the

maximum allowable oil proglictiograte Ute @r the time to reach ultimate oil
recovery. However, it was gbngid thy this conclus nmigbi be valid for a specific
range of fluid properties. Therefars 1 to'investigate the effects of fluid
properties on the rela -: ' p _ ' ble oil production rate and the
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PVT properties values are determined from the sa .:J- correlations used for
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bubble point pressﬂe of two sets of flyid used for these investigatiops.
N& ﬂlﬁ gﬂ:ﬁ:lmm’] g mﬂg ﬁﬂﬂa above

bubble pc-mt pressure of oil. Table 6.2 summarizes fluid in place volumes at initial

ultimate oil recovery a§ el ate oil recovery.

condition when each set of oil and gas is applied in the model.
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Table 6.1 PVT properties of oil and gas used for investing effect of PVT properties

Fluid | API | P, P | Ri | B, | 1o Yo B, m

set # (PSIA) | (PSIA) | (SCF/ | (RB/ | (CP) | (AIR= | RB/ | (CP)
STB) | STB) 1.0) | MSCF)

1 35 | 2,500 | 3,000 | 5 080 | 0.60 | 1.0476 | 0.019

2 | 50 | 2500 | 3,000 0.67 | 0.9374 | 0.020

Table 6.2 Hydrocarbon flui

which has higher solution gas oil ratio has lower oil initially in place than that of the

fluid having di

Fluid set #

i
<892

of reservoirs with

CF)
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initial reservoir pressure and initial bubble point pressure, the reservoir having oil

reservoir having lower solution gas oil ratio, provided that both reservoirs have equal

pore volume. This is because oil which has higher initial solution gas oil ratio also has

higher oil formation volume factor at bubble point pressure. Thus with the same
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volume of oil in the reservoir, oil which has lower initial solution gas oil ratio will have
larger volume at standard condition. In contrast, reservoir having oil with higher initial
solution gas oil ratio has more gas initially in place than does the reservoir with lower
initial solution gas oil ratio. This is because the same volume of the oil with higher

initial solution gas oil ratio contains more gas compared to that of the oil with lower

%mum allowable oil rate. This

iitatiof uf 5as -uw tion rate or of bottom hole

initial solution gas oil ratio.

The well is allowed to flo ﬂ
means the well can flow
pressure. Observations agesfiade®a’vil fla -\', \\"- ing gas oil ratio, average

g r///ur;‘ \\\\\Q of gas. The tubing head

I \' u ¢d in the model. The only

reservoir pressure, bottom
pressure is not observed®8in

limitation of the productiOn i i’l OWet lin 0 50 STB/D for all cases.

: =‘ﬁ.

Table 6.3 summarizes ges 3:-}‘-1:- " h run of individual fluid. The

measurements are made at sand face with ins ous transfer to the standard

condition. Comparisc r:"_""—'-— _ﬁ_’*;i b fluids with different
sets of R,; are ﬂluxtratedBF:gure m

From the ﬁ:ﬁxﬂnﬁ W’%’Wﬂﬁﬁﬂf set 1 which has R;

of 500 SCF/STB and initial reservoir pres.mre of 3, ﬂﬂﬂ psia, maxmmm allowable oil
oSy ORI IHEAE) v
maximum a?lﬂwable oil rate which is 3,392 STB/D could be observed from case 2001.
Maximum oil recovery from the model having R,; of 500 SCF/STB is recorded at
10.94%. The maximum difference of ultimate oil recovery of the model that has Ry of

500 SCF/STB is 1% which is found between the cases of 3,000 STB/D and 500
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Table 6.3 Effects of fluid properties on the relationship between maximum allowable

oil rate and ultimate oil recovery

Run No. Fluid Set Maximum | Ultimate oil Time to Avg.
allowable oil | recovery reach reservoir
ement) ultimate oil pressure at
recovery abandonment
(days) (psia)
2001 1 / ///‘ \\§\ 3341 612
s
2002 1 3,341 612
2003 1 3,341 612
2004 1 3,341 628
2005 1 3,341 616
2006 ] 3,341 622
2007 T (71 800 | 1088 T yJ3441 625
2008 : 1 ' @ 3,653 656
ﬂu P i 2l
2010 7,000 ¢ 16.16, 3,653y, 438
all ]
2011 “!' 6. ’rf:lﬂﬁ (o 439
2012 2 3,000 16.14 3,653 442
2013 2 1,000 16.10 3,653 466
2014 2 800 16.09 3,953 453
2015 2 500 16.16 4,853 454
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STB/D. Furthermore, the average reservoir pressure after abandonment among eight
cases are not much different. The magnitude of maximum pressure difference after
abandonment is 45 psi. Note that six of the eight cases using the first fluid set have the
same number of producing days for reaching its ultimate oil recovery, i.e., 3,341 days.
The only cases which have longer producing days are the cases with maximum

D. Times to reach ultimate oil recovery

allowable oil rate of 800 STB/D and 500,STR

\

simulation studies. The figsb®85e®ithis o1
maximum production ratefof & / B/
reservoir with oil having # ' s more energy than does
the reservoir with oil haviflg 1o fiial so/utiof ghs bil atio, provided that nitil
reservoir pressure and initial b | 5 ' 3t pressure, of the two reservoirs are equal,
Maximum oil recovery is observed t"z 1se! #ith 9,884 STB/D and is equal to
16.17%. The maxim ‘rf—m\ Thus, itis
considered the dlﬂ'erence gible. h o covegs of each run of this fluid
set are slightly d: f‘ | or greater, times to
reach those ult:maiqm rem Very v uf:s are &qual, i. e at 3 ,653 days after the well
s QT T B A B s
allowable m? rates of 800 and 500 STB/D are 3,953 and 4,853 days, respectively. The
difference in average reservoir pressure is noticed from each case. The maximum

average reservoir pressure at abandonment of natural depletion process is found from

the case which maximum allowable oil rate is set to 1,000 STB/D. The maximum
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difference in average reservoir pressure at abandonment is 28 psi found between case
with 9,884 STB/D and 1,000 STB/D.

Figure 6.3 is a comparison of oil production rates of the cases having oil with
initial solution gas oil ratio of 1,000 SCF/STB. Compared to Figure 5.1, both plots
have similar curves but the plateau rate of each case in Figure 6.3 are longer.

For instance, the case with 1,000 STB igure 6.3 has plateau rate for 750 days

while the case with the equal rate in Figure 5.1 has plateau rate

for 200 days.
igure 6.4 i REOR D e cases hayinesil. with initial solution gas oil
ratio of 1,000 SCF/STB g€ 4 this fi \\\\ rves of the cases with
similar GOR curves while
that of the case with 1,000°SGB/D i . gmiother of the group during the first

2,500 days. These curves becg e s b afferthe wall has produced for more than

2,500 days.
A plot of averagd feservoir pressure is shows in Figurd 6.5. It is found that the
7 X
casemthmaxmunal]mﬁble ot f 500 STB/TC as@hcravcmgeresewoir
pressure at almost any timef Itis further notided that th e reservoir pressure of

the cases having uﬂﬂvﬂﬂ nﬁ mﬂg ﬂ ler invemaly relates
to mammal mmﬂ Wﬂw ﬂﬂgm, the lower

the &verage ervoir pressure. For the cases with maximum allowable oil rate of
1,000 STB/D or greater, average reservoir pressures are not much different. Average
reservoir pressure of each case is close at the abandonment.

Consider Figure 6.6 which is a comparison of ultimate oil recovery obtained

from of the cases with the same maximum allowable oil rate of 1,000 STB/D but
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having different PVT properties. It could be seen from this figure that ultimate oil
recovery from reservoir having oil with higher initial solution gas oil ratio is higher
than that from the reservoir having oil with lower initial solution gas oil ratio. The
higher ultimate oil recovery is the result of higher cumulative production as seen in
Figure 6.7 rather than the result of having lower oil initially in place. Note that these

two reservoirs have equal initial reseryainand initial bubble point pressures.

hapter V4 s chapter, it could be concluded
v‘ - s

From the investigation AH
that fluid properties do not nship between maximum
allowable oil rate and ult] ous reservoir having
solution gas drive mechaflisraf” Bhaf is, the able oil rate does not have
any significant impact ¢ c properties of fluids are
different. In addition, it €an B g wdc mrw:thml having higher
initial solution gas oil ratio haghi ,-,-,:}--.'-"j :--:;:;{_ 3¢overy, provided that initial reservoir

and initial bubble point pressur -«:
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