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COMPANY : STATOIL

WELL : 1/9-6 D ST#4
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COMPANY : STATOIL

WELL : 1/9-6 D S T # 4
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SUMMARY AND MAIN RESULTS

The present repor t gives the exper imental results of the F . v . T . study
car r ied out on recombined surface samples f r o m well 1/9-6 D S T # 4

The in i t ia l reservoir conditions are :

- Pi : 7063 psig

- T : 259 F

Dew point pressure de te rmined on sairple which was
selected for complete P . V . T . s tudy is :

- Pd : 6150 psig at 259 F

- Z at Pd : 1. 170

- Specific volume at Pd : 0 . 0 4 7 9 cu f t /pound

For an abandonment pressure of 205 psig, the cumula t i ve
liquid recovery will be :

- 4 9 . 8 2 % of propane plus in place

- 4 2 . 0 6 % of butanes plus in place

- 34 .80 % of pentanes plus in place

Gas P . V . T . sof tware version 2 .0 ,01 fa3/L/031
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COMPANY : STATOIL

WELL : 1/9-6 DST#4
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NOTICE

Curve Presentation

Tnis report contains graphs of physical properties together
with curves whicn are now drawn by computer program . These
curves are empirical as the formulae used are not based on any
theory , and are obtained using special Flopetrol computer

, Except for saturation pressure determinations ,
are given on pages following each graph to enable
accurate interpolation using a calculator or a

; generally extrapolation is not advisable as the
software is based only on the experimental range of

programs
equations
easy and
computer
Flopetrol
measurements.
Althougn in most cases less significant figures can be used
for parameters, we advise a validity cneck against experimental
points when using less than the eleven
y i ve n .
Clearly , properties can be calculated in
precision , but cannot be more accurate
experimental measurements.

significant figures

this fashion to high
than the original

Parameters are given in E - f o r m a t , where , for
b = -3. 76908251347E-C2 means D = -0 .037690851347.

example

Gas P , V . T . sof tware version 2 .0 ,01 83/L/031
•4k
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COMPAN* : STATOIL

WELL : 1/9-6 DST#4

1

SAMPLING CONDITIONS

I. RESERVOIR AND WELL CHARACTERISTICS

Producing zone
Static pressure
Bottom hole temperature
Tubing diameter
Casing size
Casing shoe

Danian
7063 psig
259 F
3"-5" VAM
7"
N/A

II. SAMPLING CONDITIONS

A) SURFACE SAMPLE(S)

Date
Choke
Flowing bottom hole pressure
Well head pressure
Separator pressure
Well head temperature
Separator temperature
Gas rate (Separator)
Stock tank temperature
Compressibility factor
Gas gravity
Liquid rate (Separator)
G. L « R.
Sample(s) received

26/11/82
26/64"
N/A
3865 psig
930 psig
135 F
90 F
10.2 MMSGf/D
N/A
0.859
0.678 (Ai r = l)
1749 bbl/D (average)
5832 scf/bbl
gas A13205, A13101

liq.9214/318

B) BOTTOM HOLE SAMPLE (S.)

Date
Choke
Sample (s) received

Gas P.V.T. software version 2.0,01 83/L/031
•



COMPANY : STATOIL

WELL : 1/9-6 DST#4

S A M P L E ( S ) VALIDITY

SEPARATOR L I Q U I D SAMPLE (S)

1) Sample bottle No 9214/318

Bubble point pressure determinat ion at 90 F is 880 >psig

Gas P.V.T. software version 2.0,01
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JOW4STON V* JMfftN I : STft iUHj

WELL : 1/9-6 DST#4

TABLE 2

BUBBLE POINT PRESSURE DETERMINATION AT 90 F

Separator l iquid sample (

Pressure
(psig)

5000
4000
3000
2000
1000

Pb = 880

866
852
820
765
675

FLASH OF SEPARATOR L I Q U I D

GLR
Shr inkage factor

cylinder 9214/318 )

Pump reading
(cm3)

306.73
305.63
304 .40
303.12
301.73

301.52

300.30
298.90
296 .42
290 .57
279.59

TO STOCK TANK CONDITIONS

: 508 std cu f t /bbl Sbd
: 0. 775 Std bbl/bbl

Liberated gas g r a v i t y : 1.080 ( A i r = 1)
Stock tank l iquid g rav i ty : 0 .785 60/60 F

This sample has been used for recombination

Gas P .V .T . software version 2 . 0 , 01 83/L/031
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283 -•

288 -

293 -

298 -•

303 -

308 -i

COrtfAN* : STATOIL

WELL : l/b-b DST#4

BUBBLE POINT PRESSURE DETERMINATION AT 90 F

Separator liquid sample (cylinder 9214/318 )

I I I I I I I II I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I II I I I I I I I I I I I I

reaping (cm3)

I'oU Jobt 1 'JsU»1 'JoU 'U61 'Jqbt
Pressure (psig)

Gas P.v.T. software version 2. Q.fQl



COMPANY : STATOIL

WELL : l/S-6 DST#4
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TABLE

MOLECULAR COMPOSITION OF FIELD SEPARATOR GAS (ES.)

composition (mole

Components

Ni t rogen
Carbon dioxide

Hydrocarbons:

Metnane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Heptanes plus

TOTAL

Molecular weight

G r a v i t y (Ai r = l)

Molecular weight
of heptanes plus

mten t (g . p .M)

Propane plus

Butanes plus

Pentanes plus

percent)

Cylinder
A13101

0 . 0 9
2.93

84.40
7. 75
2 .78
0.47
0.85
0.23
0 .24
0.17
0.09

100.00

19. 759

0.682

104.9

1.464

0.703

0.283

Cylinder
A13205

0.11
2 .94

84 .47
7.72
2 . 7 4
0.46
0.84
0.23
0 . 2 4
0.16
0.09

100.00

19.733

0.681

104.9

1.443

0.692

0 . 2 7 9

The cylinder A13101 has been used for recombination

Gas p.V.T. software version 2.0,01 83/L/031



COMPANY : STATOIL

• WELL : 1/9-6 DST#4

I 's--.,
••l-Srf'

TABLE 4

l
RECOMBINATION OF SEPARATOR SAMPLES

• I. FLASH OF SEPARATOR L I Q U I D TO STOCK TANK CONDITIONS

G . L . R . : 508 Std cu ft/bbl * »- el

•

Shrinkage factor : 0 .775 Std bbl/bbl
Libera ted gas g rav i ty : 1.080 ( A i r = l )
Stock tank liquid g rav i ty : 0 .785 60/60 F

l

Separator gas g r a v i t y ( f r o m chromatographic analysis)

• G lab. : 0 .682 ( A i r = l )

Compressibi l i ty factor Z at separator conditions

1

II. CORRECTION OF GAS L I Q U I D RATIO

Field G . L . R . : 5832 Std cu ft /bbl

Z lab. : 0.857

Corrected G.L.R. : Field G.L.R. x /G field x Z fieldV G lab. x Z lab.

td cu ft /bbl
682 x 0.857

*m

I I I . PHYSICAL RECOMBINATION

Surface samples were physically recombined in the ratio of
5822 standard cubic

of separator l iquid

I v /o.Corrected G . L . R . : 5832 \ / —
v °-l

l 5822 standard cubic feet of separator gas per barrel

l

l

l

J Gas P .V .T . software version 2.0,01 83/L/031
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

'•%
TtfBLE 5 A.

FLASH OF SEPARATOR L I Q U I D TO STOCK .TANK CONDITIONS
(Molecular composition)

Components

Nit rogen
Carbon dioxide

Hydrocar b ons_;
Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
He xanes
Heptanes
Octanes
Nona nes
De canes
Undecanes
Dodecanes plus

TOTAL
Molecular weight
Gravity
Molar ratio
Mass ratio

Stock tank
liquid

(mole percent)
0.00
0.00

0.00
0.60
1.
1.

70
04

.3.55

.2.02
4 . 4 4
8. S3

12.55
15.06
11.46

8.22
5.82

23. 61

Evolved
gas

(mole percent)
0. 00
3.45

50.13
18.10
11.66

3.25
6 .39
2 . 2 5
2.31
1.64
0. 70
0. 12
0. 00
0. 00
0 . 0 0
0. 00

100.00
134.5
0.785 60/60 F
60 .45
86.79

100.00
31.290
1.080 ( A i r
39.55
13.21

Recombined
separator liquid

(mole percent)
0.00
1.36

19. 84
7. 52
5.64
1.91
4 . 6 7
2. 72
3.60
6 .05
7. 86
9.15
6. 93
4. 97
3. 52

14.26

100.00
93. 7

100.00
100.00

Molecular weight of Dodecanes plus in STL: 223

Gas P . V . T . sof tware version 2 .0 ,01 83/L/031



COMPANY : STATOIL

WELL : 1/9-6 DST#4

MOLECULAR COMPOSITION OF RESERVOIR FLUID

Components

Nitrogen
Carbon dioxide

Hydrocarbons;
Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Hep tanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes plus

TOTAL
Molecular weight
Gravity
Molar ra t io
Mass ratio

Re combined
Separator l iquid

(mole percent)
0.00
1. 36

19. 84
7.52
5.64
1. 91
4. 67
2 .72
3.60
6. 05
."/. 86
9.15
6.93
4. 97
3.52

14. 26

100.00
93.7

14.59
44. 75

Separator
gas

(mole percent)
0.09
2 .93

84 .40
7 .75
2.78
0 .47
0.85
0 .23
0 .24
0.17
0.06
0 .03
0 .00
0. 00
0. 00
0. 00

100.00
19. 759

0.682 (Air=l)
85.41
55. 25

Recombined
Reservoir fL
(mole percent)

0.08
2 . 7 0

74 .97
7. 72
3. 20
0.68
1.41
0.59
0. 73
1.03
1.20
1.36
1. 01
0.73
0.51
2. 08

100.00
30.5

1.054 (Air
100.00
100.00

Molecular weight of Dodecanes plus in reservoir f lu id : 223

I

I

I

I

1
Gas P .V .T . software version 2.0,01 83/L/Q31 ,„- ,1i^L^WiJA. »-*^
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perm*. JOHNSTON COMPANY : STATOIL

WELL : 1/9-6 DST#4

TABLE 7

CONSTANT MASS STUDY AND DEW POINT PRESSURE DETERMINATION AT 259 F

Pressure

(ps ig)

Pi = 7063
6840
6595
6280

Pd = 6150

6100
5950
5852
5660
5370
4727
4158
3442
3120
2473
2186
1898
1576

Relative volume

(V/V Pd)

0 .9486
0.9596
0 .9728
0.9914

1.0000

1.0039
1.0145
1.0224
1.0403
1.0697
1.1479
1.2500
1.4401
1.5627
1.9305
2.1757
2.5127
3 .0405

-Specific volume at dew point

* Percent

Gas P . V . T .

of re t rograde

Compressibi l i ty Retrograde liquid
factor deposit

( Z = P V / n R T ) (% of hydrocarbon
pore space)*

1.274
1. 248
1. 220
1.184

1.170 0 .00

0. 40
3.03
4.55
8.37

11. 88
16.75
19.03
20 .69
21.25
21. 90
22.17
22. .53
2 2 . 2 0

pressure = 0 . 0 4 7 9 0 cu f t /pound

liquid per volume of reservoir f l u i d at Pd

sof tware version 2 .0 ,01 83/L/031
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEW POINT PRESSURE^DETERMINATION AND CONSTANT MASS STUDY AT 259 F

Relat ive volume

2.5 -

2 .0 - • •

1.5 -•

1.0 -

0.5 -i
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I l l l l l l i l II | 11 l M l M l l l l l l l i l l l l l l j 11 r
O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500

Pressure (psig)

Gas P.V.T. software version 2...0.0i



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEW POINT PRESSURE D E T E R M I N A T I O N AND CONSTANT MASS STUDY AT 259 F

Relative Volume

For 1576 <= P <= 7063

Vr = ( a * x / - f b * x + c ) / ( d * x + l )

where:

Pd
a :

b :
c
d

6150 'psig
-2.75384142010E 01

1.06719077844E 01
-5.53978857271E 01
-7.3813381841&E 01

Gas P . V . T . software version 2 .0 ,01

x = P/Pd
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COMPANY : STATOIL

WELL : 1/9-6 D ST #4

DEW POINT PREgSURE DETERMINATION AND CONSTANT MASS STUDY AT 259 F

compressibili ty factor

1.40 -

1.35 -

1.30

1.25

1.20 -T

1.15

1.10 -t
5000

L
5500 60

Gas P . V . T . software version 2.0*01
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Pressure (ps ig )
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In^,—«,| COMPANY : STATOIL

I
K.tammu.iai.ia»

WELL : 1/9-6 DST#4

I

I
DEW POINT PRESSURE DETERMINATION AND CONSTANT MASS STUDY AT 259 F

I " ~

* Compressibility factor Z

I
For Pd <= P <= 7063

I

I

I

2 = (a*x2+b*x+c)/(d*x+l)

wnere:

Pd = b!50 psig x = P/Pd
a = -7.71601731583E-01
b = 2 .36627038248E-01

I c = 4.47984759488E-01
d = -1.07435037081E 00

I

I

I

I

I

I

I

I

I
n Gas P.v.T. software version 2.0,01 83/L/031
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEW P O I N T PRESSURE DETERMINATION AND CONSTANT MASS STUDY AT 259 F

Retrograde liquid deposit

20 .00 —

10. 00-

0.00-4
o1 ' ^06' Uoo" Uoo1 ioio1 iioi1 MV iåoé1 loiå1 Uoo1 åoAi^åié1 kbié

Pressure (ps
sboFflJ!
ig)
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEvv P O I N T PRESSURE DETERMINATION AND^P^STANT MASS STUDY AT 259 F

Retrograde liquid deposit

For 1576 <= P <= Pd

I
rid (%) s a+b*x i+c*x3 i+d*x6 i+e*x-

wftere :

Pd = 6150 psig x = P/Pd
a = -1 .89354362240E 00 i = 0.5
b = 7.39916329153E 01
c = -1.18654086350E 02
d = 1.31501897784E 02
e = -8 .49459007277E 01

Gas P . V . T . software version 2 .0 ,01 83/L/031
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WELL

TABLE 8

DEPLETION STUDY OF R E S E R V O I R

o rn TV m/"\ T r: STATOIL

: 1/9-6 DST#4

F L U I D AT 259 F

Pressure retrograde Cumula t ive Compressibil i ty
liquid deposit produced f l u i d factor of well s tream

(ps ig) (percent of hydro- (rcole percent of (Z=PV/nRT.)
carbon pore space)* initial f l u i d )

• Pd = 6150 0 . 0 0 0.

1

1

1

1

1

1

1

1

1

1

1

5745 6.38 3.

5200 11.57 8.

4 6 0 0 15.00 15.

3820 18.02 26.

3105 19.24 37.

2260 19.21 53.

1050 17.21 76.

575 16.00 85.

205 14.97 92.

*Percent of re t rograde liquid per vol

Gas P . V . T . software version 2 .0 ,01

00 1.170

48 1.130

77 1.073

61 1.014

29 0.958

82 0.931

11 0 .926

73 0.953

76 O . S 6 9

72 0 .983

urne of reservoir f l u i d at Pd

83/L/031
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20.00--

10. 00--

COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY OF RESERVOIR FLUID AT 259 F

Retrograde l iquid deposit

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M III I I I I I I I UN I I I I I I UN I III I I IJ

6150 ps
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0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000
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COMPANY : STATOIL

WELL : 1/9-6 D ST #4

l

l

l

l

DEPLETION STUDY OF R E S E R V O I R FLUID AT 259 F

Retrograde l iquid deposit

For 205 <= P <= Pd

wnere:

rid (%) = a+b*x i +c*x 3 i +d*x 6 i +e*x 9 i

I
Pd = 6150 psig x = P/Pd

I a = 1.43927179183E 01 i = 1.0
b = 1.74814106990E 01
c = -3.32435055921E 01

_ d = 1.64116545796E 01
• d = -1 .50422776048E 01

l

l

l

l

l

l

l

l

l
Gas P.V.T. software version 2.0,01 83/L/031
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COMPANY : STATOIL

WELL : 1/9-6 D£T#4

DEPLETION STUDY OF RESERVOIR F L U I D AT 259 F

Cumulative produced f lu id

100. OH

90.0- : :

80.0-

70.0- : :

6 0 . 0 —

50.0—

40.0—

30.0 —

20.0—

10.0-

o.o-i
o' ' ^06 ' iooe1 i^oV iooi

Pressure (ps ig)
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FIOPETKL JOHNSTON COMPANY : STATOIL

WELL : 1/9-6 DSTI4

Cumulat ive produced f lu id

For .205 <= P <= Pd

I
DEPLETION STUDY OF RESERVOIR FLUID AT 259 F

I

I

I

* cpf (mole %) = a+b*x i +c*x3+d*x k

• where:

Pd = 6150 psig x = P/Pd

I a = 9 . 6 0 7 2 0 3 4 5 4 5 6 E 01 i = 1.1
b = -1.42105274352E 02 j = 2.4
c = 5 .07266388228E 01 K = 3

_ d = -4.69339901641E 00

l

l

l

l

l

l

l

l

l

t Gas P.V.T. software version 2.0,01 83/L/031,
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1.25--

1.20--

1.15-

1.10-

1. 05--

1.00--

O1. 95-

0.90-

0. 85--

0.80-i

COMPANY : STATOIL

WELL : 1/9-6 DSTI4

DEPLETION STUDY OF RESERVOIJR FLU ID AT 25S F

Produced well stream compressibility factor

I I I I I I I I I I I I I I I I I I I H I I I I I

Pressure (psig)

Gas P .V .T , software
• - •
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I
I
I
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For 205 <= P <= Pd

I

I
I
I
I

COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY OF RESERVOIR FLU-ID AT 259 F

Produced well s t ream compressibil i ty factor

2 = a+b*x i+c*x- j i+d*x 6 l+e*x 9 i

wnere:

Pd = 6150 'psig x = P/Pd
a = 9.96862813339E-01 i = 0.6
b = -1.02830155525E-01
c = -2 .30694317U23E-01
d = 9.43525539771E-C1
e = -4 .36863880559E-G1

Gas P . V . T . software version 2 .0 ,01 83/L/031
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FlOTTROl JOHNSTON
COMPANY : STATOIL

1
1

DEPLETION STUDY

I-Molecular composition of

1

1

1

1

1

1

1

1

1

1

Pressure (ps ig)

Ni t rogen
Carbon dioxide

Hydrocarbons :

Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Heptanes plus

TOTAL

Molecular weight

Gravi ty ( A i r = l )

Viscosity (cp)

Molecular weight
of Heptanes +

I I -Liquid content

Propane plus

Butanes plus

Pentanes plus

3105

0.08
2.84

80. 49
7. 94
.5. 19
0.65
1.29
0. 49
C. 58
0. 70
1. 75

100.00

22 .796

0 . 7 8 7

0.0193

132.2

WELL

TABLE 10

: 1/9-

OF R E S E R V O I R F L U I D

produced

2260

0.08
2. 88

80 .78
8 .05
3.23
0 .65
1.29
0 . 4 7
0.55
0.58
1.44

100.00

22 .300

0 . 7 6 9

0. 0171

127.9

of produced well

3. 172

2 . 2 9 7

1.681

2.914

2 . 0 2 9

1.413

6 D S T # 4

AT 259 F

well s t ream (mole

1050

0. 08
2.99

79.33
8.64
3.57
0. 73
1.45
0.52
0.60
0.71
1.38

100.00

22.710

0 .784

0. 0144

129.4

stream (g .

3.147

2.169

1.476

575

0. 08
3. 05

7 7 . 0 6
9 .26
4 . 0 5
0. 87
1.75
0.64
0 . 7 4
0. 85
1.65

100.00

2 3 . 6 9 2

0.818

0.0132

129.9

P- M)

3. 726

2.616

1.783

Gas P .V .T . software version 2 .0 ,01

percent )

205

0. 08
3. 02

69.18
10. 89

5. 70
1.45
2 .95
1.17
1.33
1.31
2.92

100. 00

27.691

0.956

0.0117

135. 7

6.119

4 .557

3.159

83/L/031:
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1
1
1

1

1

1
1̂w
1
1
1

1
1
1
1

FlOPfTROl JOHNSTON

DEPLETION STUDY

I-Molecular compos

Pressure (psig)

Nitrogen
Carbon dioxide

Hydrocarbons :

Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Heptanes plus

i t ion of

6150

0.08
2 . 7 0

74. 97
7 .72

.3.20
0.68
1. 41
0.59
0. 73
1.03
6. 69

TOTAL 100.00

Molecular weight

Grav i ty ( A i r = l )

Viscosity (cp) O

Molecular weignt 1
of Heptanes +

I I -L iqu id content

Propane plus

Butanes plus

Pentanes plus

30 .546

1.054

.0327

52. 7

COM P

WELL

TABLE 9

< \ N Y : b lATUI

: 1/9-6

OF R E S E R V O I R F L U I D AT

produced

5745

0.08
2 .76

76.03
7 .84
3.23
0.68
1.40
0.58
0 . 7 0
0 .97
5.73

100.00

28.786

0 . 9 9 3

0.0301

150.1

of produced well

6.935

6.058

5.394

6. 086

5.201

4 . 5 4 0

Gas P . V . T . software version 2 .0 ,01

TL

DST#4

259 F

well s tream (nole

5200

0. 08
2.75

7 7 . 7 9
7.76
3.20
0 .67
1.39
0.55
0 .67
0.89
4 . 2 5

100. 00

26.481

0.914

0. 0269

145.4

s t ream (g .p .

4.98«

4.112

3.457

4600

0.08
2.83

78.90
7.83
3.20
0.67
1.38
0 . 5 4
0 .65
0.83
3.09

100. 00

24 .798

O.S56

0 . 0 2 4 2

140.5

M)

4.169

3 .292

2.641

percent.)

3820

0.08
2. 84

79 .93
7. 86
3.21
0. 66 i
1.32 '
0.50
0.61
0 .73
2. 26

100. 00

23.513

0.811 ;

0.0214

135. 3

3. 535

2.656

2 .026

83/L/Q31
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
i

nopemoi JOHNSTON

1.20-!-

1.15--

1. 10--

1. 05-

1.00--

0.95-

0.90-

1 '

0. 85-

0. 80-

;
0. 75-

i

1 0. 70-.
o

: STATOIL

riELL : 1/9-6 D S T # 4

DEPLETION STUDY QF RES&ÆVOIR F L U I D AT 259 F

Produced well stream gravi ty

6150 ps-ig

II I I I I I I I I I I I I I I I - I I I I I I I I J

G r a v i t y ( a i r = l )

Gas P .V.T. software version 2 ,0 /01
_ • • • -* • I - i • ._ : j' »"- ''- - . F 3*.T- . 1---»^ - ->^J-^t«...^^ -^..- -r* "• •' -j*_

Pressure (ps ig )

L•::•.:«, i 83/L/031



COMPANY : STATOIL

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

WELL : 1/9-6 DSTH

D L T I O N S T U D Y O F R E S E F : V O r R F L U t D A T 259 f

Produced well strearc g rav i ty

For 205 <= P <= Pd

dg (a i r = l) = ( a * x + b * x + c . ) / ( d * x + e * x + l )* 2

wnere :

Pd
a
b
c
d
e

6150 psig
-1.55920979303E 01

2.53656476937E 01
1.30099782544E

-2.8285914.2839E
3.7792540853.3E

00
01
01

Gas P. V. T. software version 2.0,01

= P/Pd

83/L/031,
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY OF RESERVOIR FLUID AT 2_5S» F

Produced well s t ream viscosity

I
iiii'

Pressure (ps ig)

Gas P .V.T . software version 2 r Q ± Q
:- k _. i - - -• w- X.^ ».-̂ --'1^ -^<i>»(ii*i j» » .-fcW* -v>_»-fc*ir*.. jUb •-' b' j^JK'-
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l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY OF R E S E R V O I R F L U I D AT 259 F

Produced well stream viscosity

For 205 <= P <= Pd

where :

Pd =
a =
b =
c =
d =

6150 psig
- 4 . 9 5 9 4 4 8 4 2 9 7 6 E - C 4

1 .70622433124E-G2
1.02151121936E-02
5 . 8 9 4 9 2 7 7 7 2 5 S E - Q 3

x = P/Pd
i = 0.1
j = 1.6
k = 4

Gas P . \ / .T . software version 2 .0 ,01 83/L/031,
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I

I

COhPAN* : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY Of RESERVES FLUID AT 259 F

Liquid content or proauceu well stream

6150 psig

I Gas . P . V / . T . software 2 > G / 0 1 .

Pressure ( p s i g )

._^._. i 83/L/oaa.
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Fl<"1™01

JOMKSTON

1

COMPANY :

WELL :

DEPLETION STUDY OF RESERVOIR FLU

STATOIL

1/9-6 DST#4

ID AT 259 F

Liquid content of produced well stream

1

1

1

1

1

1

1

1

1
•

'

1

1

1

I

For

gpM

where :

Pd =
a =

b =
c =
d =
e =

For

gpM

wnere :

Pd =
a =
b =
c =
d =
e =

For

gpM

wnere :

Pd =
a =
b =
c =
d =
e =

Gas P.

gpM .- propane plus

205 <= P <= Pd

= (a*x + b * x + c ) / ( d * x +e*x+l)

6150 psig
1.52260536733E 01
7.45150633204E 01
1.3b744015735E 01

-3 .75963957960E 01
5.15379822665E 01

gpM - butanes plus

205 <= P <= Pd

= ( a*x 2 +b*x- f - c ) / ( d*x 2 +e*x+ l )

6150 -psig
3 .71209025657E 01
3.23655928127E Gl
1. 02972382197E 01

-3.41321631159E 01
4 . 6 3 0 2 5 6 7 7 3 6 6 E 01

gpM - pentanes plus

205 <= P <= Pd

= (a*x 2 + b*x+c ) / (d*x 2 +e*x + l)

6150 psig
3.49068451886E 01
7.50988238580E 00
6.23535635896E 00

-2 .47662031723E 01
3.27860316832E 01

V. T. software version 2 .0 ,01

x = P/Pd

x = P/Pd

x = P/Pd

83/L/031
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1
1
1
1

1

1
•

1
1
•

1
1
1
1
1
1
1

FLOPETROI. JOMNSTOft

DEPLET

Molar composition of

Pressure (psig)

Ni t rogen
Carbon dioxide

Hydrocarbons ;

Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Hep tanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes plus

TOTAL
Molecular weignt
Molecular weignt
of Dodecanes +

COMPANY : STATOI

ION STUDY

produced

6150

0. 08
2 . 7 0

74. 97
7 . 7 2

.3.20
0.68
1.41
0.59
G. 73
1.03
1.20
1.36
1.01
0. 73
0.51
2.08

100.00
.30.546

222.8

WELL

TABLE 11

OF RESERVOI

well s tream

5745

0.08
2.76

7 6 . 0 3
7.84
3. 23
0 .68
1.40
0.58
0 . 7 0
0 .97
1.06
1.14
0.82
0 .62
0 . 4 4
1.65

100.00
28. 786

219.1

: 1/9-6

R FLUID AT

L

D ST #4

259 F

up to Dodecanes

5200

0.08
2.75

77. 79
7.76
3.20
0.67
1.39
0.55
0.67
0. 89
0.86
0.96
0.57
0. 42
0. 34
1.10

100.00
26.481

214.8

4600

0. 08
2.83

78.90
7. 83
3. 20
0. 67
1.38
0.54
0.65
0.83
0.75
0 .66
0.39
0.33
0 . 2 6
0 . 7 0

100. 00
24. 798

208.7

I Gas P. V. T. software version 2.0 ,01

. - - ;J^- ....,-,.:..., _.^. ......ac..̂  ^ÆÅttn -̂lHi»*^M*tt~-.'-*.--:*±<*4. *±*i

plus

3820

0. 08
2. 84

79 .93
7. 86
3.21
0.66
1.32
0.50
0.61
0. 73
0.63
0.50
0 . 2 7
0. 23
0. 21
0 . 4 2

100. 00
23.513

203. 0

83/L/031



COMPANY : STATOIL

WELL : 1/9-6 DST#4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

TABLE 12

DEPLETION STUDY OF RESERVOIR FLUID AT 259 F

Pressure (psig)

Nit rogen
Caroon dioxide

Hydrocarbons;

Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Heptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes

TOTAL
Molecular weight
Molecular we
of Dodecanes +

.ion of produced

.g) 3105

O . U 8
ie 2 .84

80. 49
7. 94
.2. 19
0.65
1.29
0 .49
0.58
0. 70
0.54
0.39
0. 19
0.17
0. 16

plus 0.30

100.00
.ght 2 2 . 7 9 6
.gnt 197.2

well stream up to Dodecanes plus

2260

0 .08
2. 88

80.78
8. 05
3.23
0 .65
1.29
0 . 4 7
0.55
0.58
0 . 4 9
0.31
0.14
0.14
0.14
0 . 2 2

100.00
22.300

190.5

1050

0. 08
2.99

79 .33
8.64
3.57
0. 73
1.45
0.52
0 .60
0. 71
0.50
0. 28
0. 13
0.13
0.14
0.20

100. 00
22.710

190.7

575

0. 08
3. 05

77 .06
9 .26
4. 05
0. 87
1.75
0 .64
0 . 7 4
0. 85
0.55
0 .33
0.18
0.17
0.17
0 .25

100. 00
23 .692

191.0

205

0. 08
3. 02

69.18
10. 89

5.70
1.45
2 .95
1.17
1.33
1.31
0. 76
0.50
0 .46
0 . 4 0
0. 27
0.53

100. 00
27.691

197. 1

Gas P.V.T. software version 2.0,01 83/L/0.31
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

TABLE 13

DEPLETION STUDY O F - R E S E R V O I R FLUID'AT 259 F

Cumula t ive liquid recovery ( g . p . M . of ini t ial reservoir f l u i d )

Pressure

(psig)

cumulative
produced fluid

(mole percent of
initial fluid)

Cumulative liquid recovery

(g.p.M.)

Pd = 6150

5745

5200

4600

3820

3105

2260

1050

575

205

0.00

3 . 4 8

8. ~il

15.61

26. 29

37. 82

53.11

76. 73

85. 76

9 2 . 7 2

propane pluslbutanes pluslpentanes plusl .

(1)6.935 (1)

0.212

0 . 4 7 6

0 .761

1.138

1.504

1.950

2.693

3. 029

3.455

6.058 (1)

0.181

0.398

0 . 6 2 4

0 .907

1.172

1.482

1.995

2.231

2 .548

5.3S4

0.158

0.341

0.521

0. 738

0 .932

1.148

1.496

1.657

1. 677

(1) Total initial liquid in place (g.p.M.)

Gas P.V.T. software version 2.0,01 83/L/031
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masussm
COMPANY : STATOIL

WELL : 1/&-6 DST#4

DEPLETION STUDY OF R E S E R V O I R FLU ID AT 25S F

3.5-

3.0-

2.5-- <l*

2. 0--

1.5-

1.0-

0.5-

0.0-4

Cumula t ive l iquid recovery

l Mil l l Ul l l Ul l l Ul l l III l M i l l Mil l l Ul l l III l l l

6150 psig

c l r m p M of in i t i a l )

5001 leie' lioO1 20G01 2500* 30001 Uio' 400
Pressure (psig)

Ga s p. V. T. s of t.Wjftre^ ye r s iog_2,
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

DEPLETION STUDY OF R E S E R V O I R FLHID AT 259 F

Cumula t ive l iquid recovery (g .p .M. of initial reservoir f l u i d )

Cumula t ive l iquid recovery - propane plus

For 205 <= P <= Pd

clr (gpM of ini t ial) = a+b*x1+c*x ; ) +d*xk

wnere :

Pd = 6150 psig x = P/Pd
a = 6.09673165S58E 00 i = 0.1
b = -3.59688494514E 00 j = 1.0
c = -2.45416361328E 00 k = 12
d = -4.56831011354E-02

Cumula t ive liquid recovery - butanes plus

For 205 <= p <= Pd
i T kclr (gpM of ini t ia l ) = a + b*x +c*x j+d*x

wnere :

Pd = 6150 psig x = P/Pd
a = 4.80818568617E 00 i = 0. 1
b = -3.12576552504E 00 j = 1.1
c = -1.50642978382E Ou k = 5
d = -1.75990377.313E-C1

Cumula t ive l iquid recovery - pentanes plus

For 205 <= P <= Pd

clr (gpM of in i t ia l ) = a + b*x1+c*x : i+d*xk

wnere :

Pd = 6150 psig x = P/Pd
a = 3.68133393423E 00 i = 0. 1
b = -2.52575673501E 00 j = 1.5
c = -1.08951823618E 00 k = 11
a = -6 .60589630461E-.G2

Gas P . V . T . software version 2 .0 ,01 83/L/031
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TABLE 14 .

DEPLETION STUDY OF RESERVOIR

Flasn of r emain ing l iquid from. 205 psig

(molecular composition of gas

Components

Methane
Etnane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
He xanes
He ptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes plus

TOTAL

Molecular weight of gas tree l iquid : 152

Molecular weignt of Dodecanes plus in gas

: STATOIL

: 1/9-6 DSTI4

FLU m AT 259 F

to atmospheric conditions

free l iquid)

Mole percent

0.00
0.58
1.26
0.63
2 .00
1.62
2 .34
5.38
9.10

13.32
11.91

9. 71
7 .52

34.63

100.00

f ree liquid : 224

Specif ic g r a v i t y of gas f r ee liquid : 0.808 (60/60 F)

1

1

1

1

1

1

1
Gas P . V . T . sof tware version 2 .0 ,01 83/L/0.31
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COMPANY : STATOIL

WELL : 1/9-6 DST 4

TABLE 15

COMPOSITION IN WEIGHT PERCENT

1
1
1
I
1

1
1
IMP

1

1

1

1

COMPONENTS

Nitrogen
Carbon Dioxide

HYDROCARBONS

Methane
Ethane
Propane
I - Butane
N - Butane
I - Pentane
N - Pentane
Hexanes
Heptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes plus

TOTAL

STOCK TANK

LIQUID

0. 13
0.56
0.45
1 .53
1 .62
2.38
5.72
9.35

12.79
10.92
8.69
6.76
39.10

100.00
|

Molecular weight 134.5

Gravity 0. 785 60/60 °F

Molecular weight of „ „ „
uodecanes plus in STL

i

1

EVOLVED

GAS

O.CO
4.85

25.70
17.39
16.43
6.04

11 .87
5.19
5.33
4.52
2.24
0.44

SEPARATOR

GAS

0.13
6.53

68.54
11 .79
6.20
1 .38
2.50
0.84
0.88
0. 74
0. 30
0.17

100.00 100.00

31.290 19.759

1 .080 (Air = 1)' 0.682
L
i

-

1
83/L/031
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COMPANY : STATOIL

WELL : 1 /9-6 DST 4

TABLE 16

GRAVITY AND MOLECULAR WEIGHT DATA USED IN CALCULATIONS

Molecular weight Density

Hexanes 86.178 0.6649

Heptanes 100.205 0.6883

Octanes 114.232 0.7069

Nonanes 128.259 0.7220

Decanes 142.286 0.7343

Undecanes 156.313 0.7444

Dodecanes plus 223.000 0.9830

Note : As our condensate analyses are obtained directly

by gas chromatography , all the above values are

paraffin constants from literature up to C plus.

The C plus molecular weight is calculated from

chromatographic analysis and is consistent. But we

point out that the C plus density is calculated by

substracting all C minus components from total density.

As the standard composition is given with all components

assumed to be paraffins, which is obviously not the case

(because of aromatic and naphthen contents) , this value

is not used for any calculation and is not given in our

standard report.

83/L/031

, i. • -««• 1



Ll°".'rt'T"!°"J COMPANY : STATOIL

I WELL : 1/9-6 DST 4

I

I
SUMMARY AND MAIN RESULTS (S.I. UNITS)

I

The initial reservoir conditions are :

I - Pi : 487 bars

- T : 126°C

I
Dew point pressure determined on sample which was selected

• for complete P.V.T. study is :

- Pd : 424 bars

• - Z at Pd : 1 . 170

I - Specific volume at Pd : 0.00299 m3/kg

I

I

I

I

I

I

I

I 83/L/031
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COMPANY : STATOIL

WELL : 1/9-6 DST#4

NOMENCLATURE

P
V
T
Pi
Pb
Pd
V r = V / V Pb
V r = V / V Pd

l dVc= - -x—
V dP

Pressure
Vo l urne
Temperature
Initial static pressure
Bubble point pressure
Dew point pressure
Relative volume (oil reservoir
Relative volume (gas reservoir

fluid)
fluid)

Compressibility factor of reservoir fluid

oc = ±x--
V dT

Y= E£^£zi
Vr-1

Bo
Rs
Z
Bg
do
Go
G
sto
GO R
GLR
WOR
Shrinkage factor

nRT

gpM
Standard conditions

Thermal expansion of reservoir fluid

Dimensionless compressibility function

Oil formation volume factor
Solution gas oil ratio
Gas compressibility factor or gas deviation factor
Gas formation voLume factor
Reservoir oil density
Residual oil gravity
Gas gravity (Air = l)
Stock tank oil
Gas oil ratio
Gas liquid ratio
Water l iquid ra t io
Oil volume at standard conditions
OiT~voT"urne~a™ separat or ""condTtlons

n=Total moles of a m i x t u r e in the gas state

R=Unive r sa l gas constant (per mole)

Gallons per thousand s tandard cubic feet
For gas volumes =60 F and 14.7 psia
For oil measurements=60 F and atmospheric pressure

Gross heat content is calculated f r o m API research project 44
Molecular weights ,densi t ies ,cr i t ical values are f rom CRC Handbook of
chemistry and physics
Gas viscosity is calculated w i t h equations f r o m Standing (Behavior
of oil f ield hydrocarbon systems)
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