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Problem 15

Problem. Table B-18 gives the composition of a three-component
system of methane, propane, and normal pentane. Use the modified

Wilson!? K-value equation (Eq. 3.159) with a CONVErgence pressure
of 2,000 psia to estimate K values at 300 psia and [60°F. Make a

flash calculation using the Muskat-McDowell!* (or Rachford-

Rice!”) algorithm given by Eqgs. 4.36 through 4.40.

TABLE B-21—FINAL FLASH-CALCULATION RESULTS (PROBLEM 15)

Z K G zZl(F+c)  _zZlF+g) X Ji
Cy 020 9208 0422 0.331 0.548 0.0403  0.3713
Ca 032 1430 2278 0.116 0.042 0.2641  0.3800
nCs 048 0358 -1.5%6 - 0.447 0.416 0.6956  0.2487
Total 1.00 7.07x10° 17 1.00590 1.0000  1.0000

hiFy)=7.07 % 10~ 17 and K'(F,) = — 1.00580,
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Proprem 13 SeLumon) (/wﬂwg‘ &?Efb 01l ?VT’)

Note Title 11/25/2009

Problem 11 U (2) = F‘W\%}(&Z"M

Problem. An oil well produces at a total GOR of 900 scf/STB. Total
gaa gravity is 0.85 (air=1). Stock-tank-oil gravity is 36°API. Cal-
culate, using ideal-solution principles and apparent liquid density of
the gas, the density of the reservoir oil at 3.300 psia and 190°F. If
reservoir pressure is 3,300 psia at 7.200 ft subsea, what would the
reservoir pressure be at a datum level of 6,000 ft subsea?

g—(-wl’(c ‘F'&C\J« CJLM (7 7N

[ X0 |

Problem 12 =| P = g3 P il

Problem. For the reservoir considered in Problem 11, use the Stand-
ing!" bubblepoint correlation to estimate bubblepoint pressure. On
the Ehsis of this estimate, is it possible that a gas cap might be found
between the test depth of 7,200 ft subsea and the structure top at
6,000 ft subsea? If so, at what depth?

Problem 13

Problem. If the hydrocarbon pore volume (HCPV) of the reservoir
in Problem 11 s approximately 40 x 100 ft¥/ft reservoir thickness,
estimate the original o1l in place, N, and original gas i place, G. The
water/o1l contact (WOC) 1s at 7,300 ft subsea, the gas/oil contact
(GOC) depth 1s given 1n Problem 12 as 6,500 ft subsea, and the top
of the structure 1s at 6,000 ft subsea.




3. Compressibility of saturated oil at resewmrtemperature volivol-psi.
From 6,000 psi to 5,000 psi=18.32x 10~ 6
From 5,000 psi to 4,000 psi=22.33x10°°
From 4,000 psi to 3,236 psi= 286470 ©

4. Specific volume at saturation pressure: ft%/lbm 0.02772 at 258°F.

500 d | 3300
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Supplementary Differential-Liberation Data
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W\S

~ 506 16° m

to ‘3
HCPV, = &0 ft
3 33 &2
3 8 3
Lo w\ [ 0
heev, = 3.2 10 £3 = S Q063107 m
Ro*:
SEPARATOR TESTS OF Reservoir Fluid SAMPLE
RS vfwa's—kqe/‘]'@e{'sj L 3q\¢stoge tegt
Separator GOR
| ==& set | StockTank | Shrinkage | Formation | Flashed Gas
Pressure | Temperature | ST& st Gravity Factor | Volume Factor |  Specific
(psigauge) | (°F) Separator | Stock Tank | (APl at60°F) | VW2 Vop/ Vi Gravity
0 75 206 CO 56 CoslsEy 1 0942
(50 74 1,011 35 481 (5872 1?m \
K 100 75 850 68 48.5 0.5649 Lowact
i u A
| 2Ry T (8] U 185 ‘,

1Saparator and stock-tank gas/oil ratio in cubic feet of gas at 60°F and 14.7 psi absolute per barrel of STO at80°F

2Shrinkage factor, V,,/Vyp, is barrels of STO at 60°F per barrel of saturated oil at 3,236 psigaugeand 258 °F.
3FVF, VIV, is barrels of saturated oil at 3,236 psi gauge and 258°F perbarrel of STO at 60°F.

This table providas results of four saparate two-stage separator tasts, Thefirst two columng of data give the primary-saparator conditions. In all tasts, the sacond
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7.3.3 Solution Oil/Gas Ratio. The following simplified relation can

be Used fo ca Cllhte I lll terms Ot I'@S@I’VO]I' das § eCITI (Wlt
Ps viox . SawA_ al p y’ Vn 03885

Cﬁa e I e

...................... 1.15
4, 60 Cog}'u ( )

\/ F.13)
Yy 18 reported as a funct@n OT pressure in ( ?1@ differential-liberation

experiment and is readily calculated from reported compositions in
aCVD experiment. Assuming that yz, = yzand y5, = 7, surface
gravities usually are taken from a multistage separation of the origi-
nal reservoir mixture and assumed constant throughout depletion.

On the basis of field production data, rycan be calculated in terms
of the actual measured stock-tank-oil gravity, v=.
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