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Gentlemen:

One separator liquid and two separator gases were collected on September
30, 1982 from the subject well by a representative of Flopetrol.
Presented in the following report are the results of this study.

As a quality check, the opening pressures of the separator gases and the
ambient bubble point pressure of the separator liquid was determined in
our laboratory. The gases had opening pressures of 670 psig and 740 psig
and the separator liquid indicated a bubble point pressure of 720 psig
at 73°F.

The producing gas/liquid ratio was 10270 cubic feet of gas at 14.696
psia and 60°F. per barrel of primary separator liquid at 905 psig and
133°F. This ratio was corrected with the factors shown on page one.
The separator samples were recombined to this ratio and the resulting
fluid was used for the study. The separator liquid was analyzed through
eicosanes plus by low temperature distillation and temperature-
programmed chromatography. The extended composition of the separator
products was used in conjunction with the producing gas/liquid ratio
to calculate the well stream composition.

The heptanes plus fraction of the separator liquid was analyzed through
eicosanes plus by high temperature distillation. The density and the
molecular weight were determined on the heptanes and heavier fractions.
The separator liquid was also subjected to an atmospheric flash at 70°F.

A small portion of the reservoir fluid was charged to a high pressure
visual cell and thermally expanded to the reservoir temperature of
300°F. During the constant composition expansion at this temperature,
the fluid exhibited a retrograde dew point at 7871 psig. The results
of the pressure-volume relations at 300°F. are presented on page six.



Unlonoil Norge A/S Page Two
30/2-1 Well, DST No. 2

A large portion of the reservoir fluid was charged to a high pressure
visual cell and the volume was determined at the dew point pressure.
The constant volume depletion consisted of a series of expansions and
constant pressure displacements terminating at the original saturated
volume* The produced gas phase was charged to the low temperature
distillation equipment for analysis and volume measurements. The
results of the depletion are presented on page seven.

Published equilibrium ratios were used with the smooth well stream
compositions to calculate the cumulative and instantaneous surface
recoveries that may be expected during the pressure depletion of the
reservoir. These recoveries are based upon one MMSCF of original fluid
and these results are presented on page eight.

Measurements of the retrograde condensate were performed at several
points during the constant volume depletion at the reservoir
temperature. The maximum observed volume of retrograde condensate was
8.6 percent of the hydrocarbon pore space. These results are shown on
page ten.

We appreciate the opportunity to be of service to Unlonoil Norge S/A.
Should you have any questions concerning the data, please do not hesitate
to contact us.

Very truly yours,

CORE LABORATORIES, INC.

James R. Portner
Area Manager
Reservoir Fluid Analysis

JRF:SW:bt
15 cc: Addressee
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Company Unionoil Norge A/S

Well 30/2-1. DST No. 2

Date Sampled September 30, 1982

State

Field Wildcat Country Norway

FORMATION CHARACTERISTICS

Formation Name
Date First Well Completed
Original Reservoir Pressure
Original Produced Gas/Liquid Ratio

Production Rate
Separator Pressure and Temperature
Liquid Gravity at 60°F.

Datum

Etive

PSIG @ Ft.

PSIG

SCF/Bbl
Bbls/Day

°F.
°API

Ft . Subsea
WELL CHARACTERISTICS

Elevation
Total Depth
Producing Interval
Tubing Size and Depth
Open Flow Potential
Last Reservoir Pressure

Date
Reservoir Temperature
Status of Well
Pressure Gauge

13451
12339-12372
3-1/2 In. to

Ft.
Ft.
Ft.
Ft.

9807 PSIG @
MMSCF/Day

Ft.

300 °F. @ Ft.

SAMPLING CONDITIONS
Flowing Tubing Pressure
Flowing Bottom Hole Pressure
Primary Separator Pressure
Primary Separator Temperature
Secondary Separator Pressure
Secondary Separator Temperature
Field Stock Tank Liquid Gravity
Primary Separator Gas Production Rate

905
133

PSIG
PSIG
PSIG
°F.

25617.3
14.696
60

Pressure Base
Temperature Base
Compressibility Factor (Fpv) 1.048
Gas Gravity (Laboratory) 0.682
Gas Gravity Factor (Fg) 1.2109

Separator Liquid Production Rate @ 60°F.
Primary Separator Gas/Separator Liquid Ratio

or
Sampled by

PSIG
°F.

°API @ 60 °F.
MSCF/Day

PSIA
°F.

2494.5
10270

_B bis/Day
SCF/Bbl

97.37 Bbls/MMSCF
Flopetrol

REMARKS:
Gas cylinders: A-14072, A-14055
Liquid cylinder: 8207521

These analyses, opinion» or interpretations are based on observations and arterial supplied by the client to whan, and for whose exclusive and confidential
use, this report is nade. The interpretations or opinions expressed represent the beat Judgement of Can Laboratories, Inc. (all errors and omissions
excepted); but dare Laboratories, Inc. and its officers and enployees, astute no responsibility and nke no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, gas or other Bineral well or land in connection with which «uch report ia ueed or relied upon.
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Well 30/2-1, DST No. 2

HYDROCARBON ANALYSES OF SEPARATOR PRODUCTS AND CALCULATED WELL STREAM

Component^

Hydrogen Sulfide
Carbon Dioxide
Nitrogen
Methane
Ethane
Propane
iso-Butane
n-Butane
iso-Pentane
n-Pentane
Hexanes
Heptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Fentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes plus

Separator Liquid, Separator Gas Well Stream
Mol Percent Mol Percent GPM Mol Percent GPM

0.00
1.52
0.03
18.78
5.25
5.12
1.28
3.20
1.63
2.08
5.00
7.88
11.14
7.17
4.85
3.37
2.71
2.76
2.31
2.05
1.59
1.36
1.30
1.08
6.54

0.00
3.63
0.42
85.12
6.36
2.56
0.36
0.69
0.20
0.21
0.17
0.17
0.08
0.02
0.01
Trace

1.697
0.703
0.118
0.217
0.073
0.076
0.069
0.127*

0.00
3.47
0.39
80.19
6.28
2.75
0.43
0.88
0.31
0.35
0.53
0.74
0.90
0.55
0.37
0.25
0.20
0.20
0.17
0.15
0.12
0.10
0.10
0.08
0.49

100.00 100.00 3.080

Properties of Heptanes plus
API gravity @ 60°F. 41.3
Density, Gm/Cc @ 60°F. 0.8180
Molecular weight 176 96

100.00

0.813
171

1.675
0.755
0.140
0.277
0.113
0.126
0.216
2.935*

6.234

Calculated separator gas gravity (air=1.000) = 0.682
Calculated gross heating value for separator gas = 1111 BTU
per cubic foot of dry gas @ 14.696 psia and 60°F.

Primary separator gas collected @ 905 psig and 133°F.
Primary separator liquid collected @ 905 psig and 133°F.

Primary separator gas/separator liquid ratio = 10270 SCF/Bbl @ 133°F. (182^ S*.,J/vV )
Primary separator gas/well stream ratio - 925.91 MSCF/MMSCF.

*Heptanes plus

These analyses, opinions cr interpretations are based en observations and material surpHert by the client to «tea, and for whose exclusive and confidential
use, this report is mde. The interpretations or opinions expressed represent the best Judgement of Gore laboratories. Inc. (all error» and omissions
exoepted); but Gore Laboratories, Inc. and its officers and employees, assure no responsibility and «ka no warranty or repvaentaticns as to the produc-
tivity, proper operation, or profitableness of any oil, gas or other mineral tall or land in connection with which such report is used or reliad upon.
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Well 30/2-1. DST No. 2

HYDROCARBON ANALYSIS OF HEPTANES PLUS FRACTION OF SEPARATOR LIQUID SAMPLE*

Component

Methyl-Cyclopentane
Benzene
Cyclohexane
Heptanes
Methyl-Cyclohexane
Toluene
Octanes
Ethylbenzene
Meta & Para Xylenes
Orthoxylene
Nonanes
iso-Propyl Benzene
n-Propyl Benzene
1,2,4 Trlmethylbenzene
Decanes
Undecanes
Dodecanes
Trldecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes plus

Weight Percent

0.52
0.65
1.72
4.49
3.21
2.79
5.68
0.45
2.29
0.60
5.26
0.16
0.15
0.63
5.86
5.32
4.66
5.13
4.62
4.41
3.65
3.32
3.34
2.95
28.14
100.00

Mol Percent

1.08
1.47
3.60
7.90
5.76
5.34
8.76
0.74
3.81
1.00
7.23
0.23
0.21
0.93
7.27
6.01
4.83
4.91
4.11
3.66
2.84
2.42
2.32
1.93
11.64
100.00

*Temperature-programmed chromatography.

These analyses, opinions or interpretations are based on observation» and material supplied by the client to whan, and for whose exclusive and confidential
use, this report is Bade. The interpretations or opinions expressed represent the best judgement of Gore laboratories, Inc. (all error» and emissions
excepted); but Cone Laboratories, Inc. and its officers and eeployees, assune no responsibility and make no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, gas or other «ineral nell or s«pd in^comajiiionjjig» which «uch retort i^ used or relied upon.
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Well 30/2-1, DST No. 2

HIGH TEMPERATURE DISTILLATION OF
HEPTANES PLUS FRACTION OF SEPARATOR LIQUID

Component

Heptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes plus

Mol
Percent

14.98
16.25
12.11
9.02
6.14
5.37
6.38
3.96
3.12
3.63
2.28
2.09
1.91
12.76
100.00

Properties of Heptanes plus
Density @ 60 °F. Gm/Cc
Gravity "API @ 60°F.
Molecular weight

Weight
Percent

8.31
9.48
7.91
6.67
5.11
4.87
6.38
4.28
3.67
4.64
3.21
3.02
2.91
29.55
100.00

Measured
0.8180
41.3
176

Density,
Gm/Cc @ 60°F.

0.7387
0.7601
0.7760
0.7789
0.7832
0.7959
0.8149
0.8330
0.8348
0.8370
0.8388
0.8413
0.8503
0.8791

Calculated
0.8165
41.6
173

Molecular
Weight

96
101
113
128
144
157
173
187
204
221
244
250
264
401

These analyses, opinions or interpretations are based en observation* and arterial «nrpHrrl by the client to «hen, and for whose exclusive anl confidential
use, this report is Bade. The interpretations or opinions expressed represent the but judgenent of Cor» Laboratories, Inc. (all error» and OBissions
excepted); but Cone Laboratories, Inc. and its officers and employees, assuoe no responsibility and oake no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, gas or other •ineral well or sand in oonnection with «hich m*±i i^iort is used or relied upon.
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Well 30/2-1. DST No. 2

SEPARATOR TEST OF SEPARATOR LIQUID SAMPLE

Separator Separator Stock Tank Tank Oil Shrinkage Formation
Pressure, Temp., Gas/Oil Gas/Oil Gravity, Factor Volume Gas
PSIG °F. Ratio(l) Ratio(l) °API @ 60°F. Vr/Vsat(2) FactorQ) Gravity

0 70 344 45.0 0.8210 1.218 1.044

(1) Separator and Stock Tank Gas/Oil Ratio in cubic feet of gas @ 60°F. and 14.696
psia per barrel of stock tank oil @ 60°F.

(2) Shrinkage Factor: Vr/Vsat is barrels of stock tank oil @ 60°F. per barrel of
saturated oil @ 905 psig and 133°F.

'(3) Formation Volume Factor is barrels of saturated oil at 905 psig and 133°F.
per barrel of stock tank oil at 60°F.

These analyses, opinions or interpretations are based en observations and material supplied by the client to «hon, ond for whose exclusive and confidential
use, this report is oade. The interpretations or opinions expressed represent the best judgement of Core laboratories. Inc. (all error* and onissicns
•xcepted); but Cone laboratories. Inc. and its officers and enployees, ossune no responsibility and Bake no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, gas or other Bineral «elXor sand.in conractitfiiî ijhyQLch such report is used or relied upon.
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Well 30/2-1. DST No. 2

PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID AT 300°F.
(Constant Composition Expansion)

Pressure,
PSIG

10000
9807 Reservoir Pressure
9500
9000
8500
8300
8100
7950
7871 Dew Point
7800
7650
7450
7200
6900
6600
6300
6000
5700
5400
5100
4800
4500
4200
3900
3600
3300
3000
2700
2400
2100
1800
1538
1302
1082
867

Relative
Volume

0.9062
0.9134
0.9241
0.9438
0.9660
0.9758
0.9873
0.9940
1.0000
1.0038
1.0128
1.0251
1.0419
1.0644
1.0892
1.1166
1.1480
1.1836
1.2232
1.2701
1.3224
1.3851
1.4576
1.5443
1.6477
1.7739
1.9293
2.1236
2.3703
2.6986
3.1336
3.6663
4.3386
5.2307
6.5535

Deviation Factor,
Z

1.470
1.453*
1.424
1.378
1.332
1.314
1.297
1.282
1.277**

*Gas Expansion Factor - 1.767 MCF/Bbl.
**Gas Expansion Factor = 1.614 MCF/Bbl.

These analyses, opinions or interpretations are based on observations and material supplied by tht client to «horn, and for itoM exclusive and confidential
use, this report is Bade. The interpretations or opinions expressed represent the beet judgemm of Core Laboratories, Inc. (all error* and omissions
accepted); but Core Laboratories, Inc. and its officers and employees, ossine no responsibility and uke no warranty or representations as to the pncxfcK-
tivity, proper operation, or profitableness of any oil, gas or other miner»! «all or land in oonmction with Wuch such report i» ue*c\ or reliad upon.
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CO r
00

C

EH <i*» 2 f

0) 0) i
00 iH
CO i-l

CL, fe,

U
z
- -a
W -v̂K
U ^^
_ 0

(£ 2
o ^i- ̂ S
< .3s 'i< g
J £

EV
Q£ ^^
0
u

M

O
Z

-1
/3
a

-Ti
M
^
D
0

H
-1
0)
2

.

0

O
O
CO

1
C/3 4J

Z 0)
O 0
M Ul
H 0)
U 0-,

0. -H

O S

|

a
0)

AJ

C/3

rH
•H

•O

U
3

•O
O
^1

PM

U-l
O

03
0)
03

iH
cO
d

d
0
.0
Ui
CO
u
0
Ul•o
X

o
M

CL,

1

O)
Ul

03
03
0>

OL,

Ui
•H
O

Ul
0)
03

D

5

O
O
r*"

O

£H

O
O

CM

O
O

st

O
o
m

o
0

v£>

•-i

O O s - ^ - a - v O r H O i O O r O r H v D C *
O v o o c M - * o - * r H \ o o o o m
O O O P I c M C M O r - i O O C M v O

-H r-»

Oo^ i nc^oo f ^ ' 00*3 ' cT* inoo
or^.ro.a-iner.si-cr.cncoinrH
O P O O - * v £ > C M O O O O O C M

oo

OrHO-3-coin inrHiHincyi rH
O v O - * c M - * O O - * O > c O r O « * O \

O C O O C M v O C M O O O O O - H
00

o o N i - H r ^ c o o N O r H O O o m c M
O s t - * m c O v O - * O O C M f O - * C M

O C O O C M v O C M O O O O O C M
oo

0-5°oS25oOCM?I I *0

O f O O C M v O c M O O O O O c O
00

8£°£ CM£:* S C M £ Sft
O O I O - ^ v O c M O O O O O r " )

oo

^^ vO ^^ CO f̂  ^H C^ ^D ^^ fO ^H ^^
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CORE LABORATORIES. INC.
Reservoir Fluid Analysis

Page 10 of 15

File RFL 830161

Well 30/2-1. DST No. 2

RETROGRADE CONDENSATION DURING GAS DEPLETION AT 300°F.

Pressure, Retrograde Liquid Volume,
PSIG Percent of Hydrocarbon Pore Space

7871 Dew Point 0.0
7800 0.1
7650 0.2
7450 0.4
7200 0.6
6900 1.0
6800 First Depletion Pressure 1.2
5400 4.8
4000 7.0
2500 8.5
1200 8.6
700 8.3
0 7.6

These analyses, opinions or interpretations are based an observations and material supplied by the client to utan, and fop ttose exclusive and confidential
use, this report is made. The interpretations or opinions expressed represent the best judgenent of Cere laboratories, Inc. (all error* and oniasicn»
«xcepted); but Core Laboratories, Inc. and its officere and e«j4oyees, assgtje flo nspssxJ&^tygQ&tføJlBjijtoypnffsx- ceppasentations as to the.crotiic-.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering

DALLAS, TEXAS

Page_Jl_of_15_
RFL 830161

DEVIATION FACTOR Z OF WELL STREAM DURING DEPLETION AT 300°F.

Company UNIONOIL NORGE A/S
Well 30/2-1, DST NO. 2
Field WILDCAT
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CORE LABORATORIES, INC. I3_of Uretroteum neser

DALLAS

CUMULATIVE RECOVERY
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering

DALLAS, TEXAS

Page L4_ of
Fila RFL 830161

CUMULATIVE RECOVERY-PLANT PRODUCTS IN PRIMARY SEPARATOR GAS

Company UNIONOIL NORGE A/S
Well 30/2-1, PST NO. 2
Field WILDCAT
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DALLAS, TEXAS

RETROGRADE CONDENSATION DURING DEP

Company UNIONOIL NORGE A/S Formation
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