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TABLE 1

Sampling Details

Field

Well number
Sampling date
Sampling 1ype BOTTOM HOLE

Reservoir temperature ' 240 F

Container number Liquids

| Summary of Fi lu'd Data

Opening Pressure 1465 psz‘d at 66,2 F

Saturation pressure at
reservoir 3320 psia
Temperature
Qil volume factor 1 366

Cumulative solution GOR 600 SCESTB

Liquid viscosity af reservoir
Saturation pressure

0.574 Cp

Liquid density at reservoir

0,6836 gr/cc

Saturation pressure

Standard condition of Temperature and pressure ((STP ) for
this study are 60 °F and 14,7 psia |
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TABLE 2
VALIDITY CHECKS LIQUIDS

Container Saturation pressure | Saturation pressure |

number at 86 °F, psia at 240 °F, psia

2690
2845

TABLE 3
VOLUMETRIC DATA OF RESERVOIR FLUID SAMPLE

Thermal expansion of saturated oil at 6000 psia

Temperature °F Relative Volume

1,0000
1,0173
1,0494
1,0826
11116

Specific volume at saturation pressure 0,02344 f/bat 240 F
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THAERMAL EXPANSION OF SATURATED OIL
AT 6000 PSIA

1.12

11 b ———

1.08 |

1.06 -

Relative Volume

.02 b——

0 60 120 180 240

Temperature , F



TABLE 4

Reservoir Flash to Stock Tank Conditions

Pressure ! 6000 psia

Temperature 240 1@
GOR | Rs 670 SCI/STB
Gas gravity (air = 1,00 ) | 0,5240

li Liguid gravity at 60 F° | 0,8698 [ 31,2 API']
OIL Volume factor , BO? 1,4245

Saturation Pressure at 240 °F 3320

! Pressure at which sample is flashed fiom PVT cell

2 Oil volume factor , BO : Liquid volume at saturation pressure per
volume of stock tank liquid at STP
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TABLE 5
RESERVOIR FLUID COMPOSITION

i | Ly Al N
Q ', Evolved S | Stock Tank  Resesvoir
S | Ges | § | Liguid | Flud
= ! A |
S ;ﬁ % l: . Mol
= | Mol % | = Wt % \Mol % Wt % 0/
| | 77}
f;v'irr'fjgefr 121 Nitrogen 0.00  0.00 018  0.69
Hydrogen 5, Hydrogen
e 2 : 0.00 .00 0.00  0.00
Sulphide L Sulphide
i 140 COPO L h00 000 033 0.80
ioxide Dioxide
AMethanie 74.97 Wlethane 0.01 (.11 6.54 42,68
Ethane 7.73  \Ethane 0.03 0.22 1.29 4,49
ropane 6.04  \Propane 0.09 041 132 3.0/
so-Butane 1.41  so-Butane | 0.04 014 0.48 0.86
1-Butane 2.86 !_?-Bi‘.u'{f}&f 010 0.37 (.99 1.79
|
wo-page | 123 D0 0.16 046 062 0.90
\Perntane
-Pentane 1,10 W-Pentane | 0.22 0.63 0.62 0.90
\Hexanes + | 2.05 5.0{ 2.74 3.33
+ 2 ) 1o
eranes 402 f‘p anes | 9731 9264 8467 39.96
Total 100,00 Total 100.00 100.00 100.00 100.00
ol Wt.Gas  23.90 Mol Wt.S.T.L : 210.96 104.59
as gravity Mol Wt C7+ - 221.60 221.60
(air =1) : 0.8240 Density C7+,g/ 0.8860

0.8860
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TABLE 6

CONSTANT COMPOSITION EXPANSION AT 240 " PV

REALTIONSHIP
Pressure | Relative _‘ Coefﬁcif—’rft. v
Psia olume Compressibility Function’
| (VBP=1.00) | cc/ce/psia (E-06)
6000 | 0.9700 - |
5000 0.9814 11.68 "
" 4237 0.9900 11.38
4000 | 0.9927 11.34
3500 0.9991 12.93
*3320 1.0000 4.77
3100 1.0161 | 43881
2700 1.0609 3.7490
2300 1.1226 3.5943
1900 1.2309 | 3.2123
1500 1.4044 © 29715
1000 1.8404 2.7206
700 2.4286 2.5661
500 3.2042 2.4857
300 5.0686 2.3587
100 14.6259 2.0603

* Saturation pressure

** Reservoir pressure 1.
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Pressure , Psia

7000

6000

5000

4000

3000

2000
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TABLE 7
DIFFERENTIAL VAPORIZATION AT 240 F

=2

# 1 ’ -
y . .| Total Relative |
Relative Liguid ‘ Ligus

Volume F. .«_:cror | Volume Factor |

1.405 1405 1 0.7055
1.420 1.420 | 0.6976
1.432 1.432 0.6920
1.437 1.437 0.6897
1.446 1.446 | 0.6853
1.449 | 1.449 0.6836

1.432 1.469 0.6881
1.394 1.491 0.6975
1.358 1.469 0.7069
1900 1.326 1.448 0.7154
1500 | 1.294 . 443 0.7242
1000 1.255 1.538 0.7356
700 1.232 1.467 0.7424
500 1.216 1.441 0.7472
300 1.200 1.574 0.7516
100 1.167 2.493 0.7621

*Saturation pressure

**Reservoir pressure

#1 Liquid volume factor : Barrels of oil indicated pressure and
lemperature per barrel residual oil at 60 F°

# 2-Total relative liquid volume Factor : Barrels of oil plus
liberated gas at indicated pressure and tem iperature per barrel
residual oil at 60 F
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Relative Liquid Volume Factor , Bo

13 F

i

DIFFERENTIAL VAPORIZATION AT 240 °F

|
|

1500 3000 4500 6000

Pressure , Psia
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Liquid Density , g/ce

0.82

0795 |

0.77

0.745

072 ¢

0.695

067 |

0.645

0.62

DIFFERENTIAL VAPORIZATION AT 240 °F

1500 3000 4500

Pressure , Psia
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TABLE 8 DIFFERENTIAL VAPORIZATION AT 240 °F

aw | o I S
= N =) =
~l 2 3~ 1D “‘=§~1“!"I§ﬂ 22| =
3| S |EEQEFEQlEs 58 |2
TS| &5 2 258 Q38 I + s
SZ 5SS (S35 5358|1588 28|58
SR @ "2 S = = = %5
{:3 3":‘-.‘“.:‘:‘“- ] = - = = ;:}\n-1
&t‘g - - _\-...vt{: WQ
I I VA Bg E

0.917 0.0038 171.26 | 0.6856 | 0.1447
0.907 0.0066 150.94 | 0.6599 | 0.1337
0.903 0.0078 129.06 | 0.6931 | 0.1144
0.905 0.0094 106.65 | 0.6960 | 0.0934
0.913 0.0120 83.62 | 07015 | 0.0744
0.934 | 0.0182 54.97 | 0.7164 | 0.050]
0.943 0262 38.22 | 0.7437 | 0.0360
0.0953 0.0367 27.28 | 0.7790 | 0.0275

0.963 0.0606 16.49 | 0.8600 | 0.0180

0.977 0.1687 5.93 1.0863 | 0.0093

Liquid gravity at 60 °F : 0.8757 [ 30.1 “API ]
* Saturation pressure

= [ solution of gas liquid ratio : gas volume in SCF per barrel of

stock tank liquid evolved from the flash residual liquid .

# 2 gas formation volume factor , By : gas volume at stage

conditions in cubic feet per cubic foot at STP .

# 3 Gas expansion factor , E : E=1/Bg
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Gas Expansion Factor, E

Gas Gravity (air=1)

DIFFERENTIAL VAPORIZATION AT 240 °F

200

un
[}

-
(=]
L=

th
=]

0 o0 1400 2100 2800 3500

Pressure , Psia

1.2 - T

1.05

0.9

0.75

08 -
0 700 1400 2100 2800 3500

Pressure , Psia
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Rs ,SCF/STB

Compress. Factor , Z

750

600

450

300

150

0.87

0.94

0.91

0.88

DIFFERENTIAL VAPORIZATION AT 240 °F

|
i
|
|

i L A 1
. 700 1400 2100 2800 3500
Pressure , Psia
! T
| 13
I i — |
700 1400 2100 2600 3500

Pressure , Psia
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TABLE 9

DIFFERENTIAL VAPORIZATION AT 240 F° LIQUID VOLUM
FACTOR AND SOLUTION G.L.R. ADJUSTED TO SEPARATO
CONDITIONS AS PER TABLE 13

Pressure | Liquid volume .| Cumulative solution
~ Psia Factor G.L.R., SCF/STB
6000 1.324 .
5000 1.339
*% 4237 1.349
| 3500 1.363 “
* 3320 1.366 = 600
3100 | 1.350 566 ﬂ
2700 1.314 484
2300 - 1.280 | 404
1 1900 1.249 333 \
1500 | 1.220 264
l 1000 1.183 177 ‘
700 1.161 128
m 500 | 1.146 93
300 1131
100 1.100

* Saturation pressure

** Reservoir presstiie
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TABLE 10

DIFFERENTIAL VAPORIZATION AT 240 °F
COMOSITION OF PHASIES FROM THE DIFFERENTIAL

1 2 3 4 )
| |
3100|270012300\1900|1500

1000} 700 | 500 | 300

Jauodiio

Netrogen | 1.60 | 1.45 | 1.27 | 1.08 | 0.87 | 0.62 |.0.48 | 0.39 | 0.30

Hydrogen ‘
S 0.00 | 0.00 | 0.00 | 0.00 ! 0.00 | 0.00 0.00 | 0.00 | 0.00
Sulfide | '

Carbon
Dioxide
Methane |86.4786.10|85.87|85.65|85.15|83.63|80.95|77.62 |70.46

0.48 | 1.29 | 162 | 1.83| 1.94| 202|207 | 209|212

FEthane | 4.84 | 1.88 | 4.91 | 5.01 | 3.37 | 6.36 | 7.56 | 8.75 | 10.60 |
Propane | 2.67 | 2.69 | 2.72 | 2.80 | 2.94 | 335 | 418 | 5.42 | 8.29
Isobutane | 0.49 | 0.50 | 0.51 | 0.52 | 0.33 | 0.57 | 0.71 i 0.85 | 1.23
n-Butane | 1.00 | 1.00 | .00 | 1.00 | 1.00 | 1.02 | 1.28 | 1.60 | 2.49
Isopentane| 0.38 | 0.38 | 0.9 | 0.39 | .40 | 0.42 | 0.47 | 0.63 0.99
n-Pentane| 0.36 | 0.36 | 0.36 | 0.36 | 0.36 | 0.36 | 0.40 | 0.50 | 0.94

Hexane +| 1.35 | 1.35 | 1.35 | 1.36 | 144 | 1.65 | 1.90 | 2.15 | 2.58
Total 100 | 100 | 100 | 100 | 100 | 100 100 | 100 | 100

Mol
Wt.Gas
BTU' | 1233 1231|1230 1233 1315 | 1374 | 1507

19.8820.0120.10(20.18|20.34\20.77|21.57 22.59|24.94

L' Calculated gross heating value ( BTU per cubic foot of dry gas
at 14.7 psia and 60 ) '
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TABLE 11

DIFFERENTIAL VAPORIZATION FLASH OF RESIDUAL
LIQUID TO ATMOSPHERIC CONDITIONS FROM 100 PSIA
AND 240 °F

~ Component | Evolved Gas Mol .%
Netrogen 0.16
Hydrogen Sulfide 0.00
Carbon Dioxide 2.15
Methane | 28.17
Ethane 17.91
Propane 22.73

Isobutane _ 541

n-Butane | 11.61

Isopentane 4.37

n-Pentane 3.64

Hexane + 3.85

Total

100.00

Mol Wt.Gas
Gas gravity ((air =1.00)
BTU'

39.91
1.3760
2353

"' Calculated gross heating value ( BTU per cubic foot of dry gas
at 14.7 psia and 60 °F)
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TABLE 12

THREE STAGE SEPARATOR TEST

Y » o =S s

~ 0 ) ) (o) o8 = 2 Q
SSI3F 2384 |F8w | 83 |F39
sl -2 |8 - | = T I LR
SE|" 8 %9 S L S ~ES
SgEI 8] = = 3 =

200 | 39 501 | 347 | 1.092 0.7083
125 49 i1 /1 1.074 0.7149
j47 | 155 : 1.000 0.8747

Total 600

Stock tank liquid gravity ai STP 1 0.8634 [ 32.40 “APL |
Ol volume factore , Bo , at saturation
pressure 3320 psia , at 240 F : 1.3660
Total gas gravity (air = 1.00) - 0.7201

Liguid density at saturation _
Pressure of 3320 psia’, at 240 F 0.6836 - . \

= 1 Gas Qil ratio cubic feet of gas at 14.7 psia and 60 F per
barrel of il at indicated pressure and temperature

=2 Gas Oil ratio tubic feet of gas at 14.7 psia and 60 °F per
barrel of stock tank oil at 60 I .

= 3 Separator volume factor is barrels of oil indicated pressure
and temperature per barrel of stock tank oil at 60 F.
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TABLE 13

COMPOSITION OF PHASES EVOLVED DURING THREE
STAGE SEPARATOR TEST

Stage Number 1 ; 2 3 J
Component Mol . % _ I
Netrogen 148 098 182 |
Hydrogen Sulfide 0.00 0.00 0.00
Carbon Dioxide 1.61 [.23 [.90
Methane 8271 8162  63.20
Ethane 6.78 8.03 1514
Propane 3.90 4.53 10.82
Isobutane 0.64 0.72 1.74
n-Butane ; 1.25 435 3.10
Isopentane 0.42 0.47 0.88
n-Pentane 0.36 0.36 0.68
Hexane + 0.85 0.71 0.72
Total _ | 100.00  100.00 100.00
Mol.Wt.Gas 2054 2073 2537
Gas Gravity (air=1.00) | 0.7083 0.7149 0.8747
BTU"! 1252 1282 1512

' Calculated gross heating value ( BIU per cubic foot of dry gas

at 14.7 psia and 60 F )
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TABLE 14

VISCOSITY OF THE RESERVOIR FLUID AND SEPARATED
GAS AT 240 F°

Pressure

0il viscosity

l Gas viscosity

*  Saturation pressure

** Reservoir pressure

Psia | 0, CP w,cp | e
6000 | 0698 o

5000 0.652

** 4273 0.617

4000 0.606

3500 0.583

%3320 0.574

3100 0.595 0.01359 43.8
2700 | 0.652 . 0.01336 48.1

2300 0.718 0.01354 53.0
1900 0.790 0.01353 58.4
1500 0.875 0.01350 64.9
1000 1.012 0.01341 75.4
700 1.110 0.01326 83.7
500 1.191 0.01307 91.1
300 1.283 0.01266 101.4
100 1.445 0.01163 124.3
4.7 1.626 0.01054




DIFFERENTIAL VAPORIZATION AT 240 °F

Qil Viscosity , CP

0 1500 3000 4500

6000 7500
Pressure , Psia
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