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30/2-1 Well
DST No. 3
Wildcat
Norway
RFL 830180

Gentlemen:

Two separator gases and one separator liquid were collected from the
Ness formation of the subject well by a representative of Flopetrol on
October 7, 1982. The results of this study are presented in the
following report.

As a quality check, the opening pressures of the separator gases and the
ambient bubble point pressure of the separator liquid were determined in
our laboratory. These results are tabulated on page two.

The producing gas/liquid ratio was 12603 cubic feet of gas at 14.696
psia and 60°F. per barrel of primary separator liquid at 920 psig and
156°F. The separator samples were recombined to this ratio and the
resulting fluid was used for the study. The extended composition of
the separator gas was determined by chromatography, and the composition
of the separator liquid was determined through eicosanes plus by
low temperature distillation, routine and temperature-programmed
chromatography. These compositions were used with the producing ratio
to calculate the well stream composition.

The heptanes fraction of the separator liquid was analyzed through
heptadecanes with an octadecanes plus fraction by high temperature
distillation. The density and the molecular weight were determined on
the heptanes and heavier fractions. Since there was foaming and
temperature fluctuation, the distillation could not be performed beyond
heptadecanes. An atmospheric separator test at 73°F. was performed on
the separator liquid.

A portion of the reservoir fluid was charged to a high pressure
visual cell for pressure-volume measurements, and during the constant
composition expansion at 300°F., the fluid indicated a retrograde dew
point pressure of 7959 psig. The pressure-volume relations are shown
on page seven.
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A constant volume depletion was performed by making a series of
expansions and constant pressure displacements, with each displacement
terminating at the original saturated volume. The produced gas phase
and the 700 psig liquid were charged to the low temperature distillation
equipment for volume measurement and compositional analysis. The
results of the constant volume depletion are presented on page eight.

The smooth well stream compositions were used with published equilibrium
ratios to calculate the cumulative and instantaneous surface recoveries,
which may be expected during the depletion of the reservoir. These
recoveries are based upon one MMSCF of original fluid and these results
are presented on pages nine and ten.

Visual measurements of the retrograde condensate were performed during
the constant volume depletion at the reservoir temperature of 300°F.
The retrograde liquid volumes are shown on page eleven.

We thank you for the opportunity to be of service to Unionoil Norge A/S.
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:mc
15 cc: Addressee
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Company Unionoil Norge A/S Date Sampled October 7, 1982

Well 30/2-1. DST No. 3 State

Field Wildcat Country Norway

FORMATION CHARACTERISTICS

Formation Name Ness
Date First Well Completed
Original Reservoir Pressure PSIG @ Ft.
Original Produced Gas/Liquid Ratio SCF/Bbl

Production Rate Bbls/Day
Separator Pressure and Temperature PSIG °F.
Liquid Gravity at 60°F. °API

Datum Ft. Subsea
WELL CHARACTERISTICS

Elevation Ft.
Total Depth Ft.
Producing Interval 12205-12231 Ft.
Tubing Size and Depth 3-1/2 In. to Ft.
Open Flow Potential MMSCF/Day
Last Reservoir Pressure 9365 PSIG @ Ft.

Date
Reservoir Temperature 300 °F. @ Ft.
Status of Well
Pressure Gauge

SAMPLING CONDITIONS
Flowing Tubing Pressure on 3/4 inch choke 3491 PSIG
Flowing Bottom Hole Pressure PSIG
Primary Separator Pressure 920 PSIG
Primary Separator Temperature 156 °F.
Secondary Separator Pressure PSIG
Secondary Separator Temperature °F.
Field Stock Tank Liquid Gravity "API @ 6"00F.
Primary Separator Gas Production Rate 36012.3 MSCF/Day

Pressure Base 14.696 PSIA
Temperature Base 60 °F.
Compressibility Factor (Fpv) 1.052
Gas Gravity (Laboratory) 0.687
Gas Gravity Factor (Fg) 1.2065

Separator Liquid Production Rate @ 156°F. 2857.5 Bbls/Day
Primary Separator Gas/Separator Liquid Ratio 12603 SCF/Bbl

or 79.35 Bbls/MMSCF
Sampled by Flopetrol

REMARKS:

These analyses, opinions cr interpretations are based en observations and material sorpHtid by the client to when, and for vhoee exclusive and confidential
use, this report is Bade. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors and omissions
excepted); but Core Laboratories, Inc. and its officers and eaployees, assune no responsibility and aaka no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, (U or other mineral mil or sand in oonnectkn with tfiich such report is used or relied upon.
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Well 30/2-1. DST No. 3

SUMMARY OF SAMPLES RECEIVED IN LABORATORY

Separator Gas

Separator Conditions

Cylinder
Number

A-14049
A-14056

Pressure,
PSIG

920
920

Temperature,

156
156

Laboratory Opening Conditions

Pressure, Temperature,
PSIG °F.

710
780

73
73

Separator Liquid

Cylinder Pressure,
Number PSIG

Separator Conditions

Temperature,

Laboratory Bubble Point Pressure

Pressure, Temperature,
PSIG °F.

8208516 920 156 710 73

These analyses, opinions or interpretations ore based en observations and material supplied by the client to whoa, «nd for whose exclusive and confidential
use, this report is made. The interpretations or opinions expressed represent tt»e best judgement of Core Laboratories, Inc. (all error» and omissions
excepted); but Core Laboratories, Inc. and its officers and eoployees, assure no responsibility and nato no warranty or representations a» to the produc-
tivity, proper operation, or profitableness of any oil, gas or other mineral «tell or Mnd in connection with which such report U used or relied upon.



CORE LABORATORIES, INC.
Reservoir Fluid Analysis

Page 3 of 16

File RFL 830180

Well 30/2-1. DST No. 3

HYDROCARBON ANALYSES OF SEPARATOR PRODUCTS AND CALCULATED WELL STREAM

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

Hydrogen Sulfide 0.00 0.00 0.00
Carbon Dioxide 1.43 3.73 3.59
Nitrogen 0.01 0.46 0.43
Methane 17.84 84.87 80.89
Ethane 4.19 6.28 1.675 6.16 1.643
Propane 4.03 2.54 0.697 2.63 0.722
iso-Butane 1.00 0.36 0.118 0.40 0.130
n-Butane 2.61 0.70 0.220 0.81 0.255
iso-Pentane 1.97 0.29 0.106 0.39 0.142
n-Pentane 1.64 0.20 0.072 0.29 0.105
Hexanes 3.58 0.21 0.086 0.41 0.167
Heptanes 9.04 0.21 0.163* 0.73 2.566*
Octanes 12.09 0.10 0.80
Nonanes 8.03 0.02 0.50
Decanes 5.46 0.02 0.34
Undecanes 3.86 0.01 0.24
Dodecanes 3.12 0.00 0.19
Tridecanes 3.10 0.00 0.18
Tetradecanes 2.63 0.00 0.16
Pentadecanes 2.31 0.00 0.14
Hexadecanes 1.78 0.00 0.11
Heptadecanes 1.52 0.00 0.09
Octadecanes 1.44 0.00 0.09
Nonadecanes 1.20 0.00 0.07
Eicosanes plus 6.12 0.00 0.36

100.00 100.00 3.137 100.00 5.730

Properties of Heptanes plus
API gravity @ 60°F. 41.5
Density, Gm/Cc @ 60°F. 0.8170 0.812
Molecular weight 171 98 165

Calculated separator gas gravity (air=1.000) =• 0.687
Calculated gross heating value for separator gas = 1117 BTU
per cubic foot of dry gas @ 14.696 psia and 60°F.

Primary separator gas collected @ 920 psig and 156°F.
Primary separator liquid collected @ 920 psig and 156°F.

Primary separator gas/separator liquid ratio - 12603 SCF/Bbl @ 156°F. ( 22!i s <S<-V" ̂i J
Primary separator gas/well stream ratio - 940.69 MSCF/MMSCF.

*Heptanes plus

These analyses, opinions or interpretations are based en observations and uterial supplied by the client to whom, and far whose exclusive and confidential
use, this report is node. The interpretations or opinions expressed represent the best ]udgenent of Core laboratories. Inc. (all errors end omissions
excepted); but Core Laboratories, Inc. and its officers and enployees, assune no responsibility and nota no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, gu or other Mineral well or «and in connection with which such report is used or reliad upon.
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Well 30/2-1, DST No. 3

HYDROCARBON ANALYSIS OF HEPTANES PLUS FRACTION OF SEPARATOR LIQUID SAMPLE*

Component

Methyl-
Benzene
Cyclohe
Heptanes
Methyl-
Toluene
Octanes
Ethylbe
Meta &
Orthoxy
Nonanes

Decanes
Undecanes
Dodecanes

•nt

•Cyclopentane
i

•xane
ss
•Cyclohexane
l

»
iiizene
Para Xylenes
rlene

>pyl Benzene
rl Benzene
Crimethylbenzene

ies
les
mes
;canes
jcanes
:anes
;canes
:anes
:anes
ies plus

Weight Percent

0.89
0.85
1.66
4.40
3.20
2.87
5.78
0.46
2.42
0.63
5.50
0.15
0.17
0.68
6.17
5.72
5.03
5.40
4.93
4.64
3.82
3.47
3.47
3.06

24.63
100.00

Mol Percent

1.82
1.87
3.39
7.57
5.59
5.32
8.67
0.75
3.91
1.01
7.35
0.22
0.25
0.96
7.42
6.26
5.06
5.02
4.26
3.74
2.89
2.47
2.33
1.95
9.92

100.00

*Temperature-programmed chromatography.

nese analyses, opiniois or interpretations are based an observation» and material supplied by the client to whom, and for whose exclusive and confidential
use this report is made. The interpretations or opinions expressed represent the best Judgenent of Core laboratories, Inc. (all errors and °»ifs>f™>
executed); but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, «as or other «ineral well or sand in connection with Uiieh «uch report i» used or reliad upon.
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Well 30/2-1. DST No. 3

HIGH TEMPERATURE DISTILLATION OF
HEPTANES PLUS FRACTION OF SEPARATOR LIQUID

Component

Heptanes
Octanes
Nonanes
Decanes
Unde canes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes

Mol
Percent

12.73
15.27
12.91
8.67
6.84
5.01
5.11
6.51
3.15
3.69
2.82

Octadecanes plus 17.29

Properties of
Density @
Gravity °
Molecular

100.00

Heptanes plus
60°F. Gm/Cc

API @ 60°F.
weight

Weight
Percent

6.96
8.96
8.45
6.45
5.67
4.52
4.95
6.83
3.65
4.60
3.73
35.23
100.00

Measured
0.8170
41.5
171

Density,
Gm/Cc @ 60 °F.

0.7396
0.7614
0.7751
0.7793
0.7839
0.7978
0.8118
0.8340
0.8364
0.8369
0.8381
0.8745

Calculated
0.8187
41.2
177

Molecular
Weight

97
104
116
132
147
160
172
186
205
221
234
361

These analyses, opinions or interpretations are based on observation» and material supplied by the client to «horn, and for «hose exclusive and confidential
use, this report is node. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors and omissions
exceptedH but Core Laboratories, Inc. and its officers and enployees, assune no responsibility and make no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, |os or other ainerml well or sand in connection with which such report U used or relied upon.
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Well 30/2-1, DST No. 3

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) Factor(3) Gravity

0 73 310 44.3 0.8217 1.217 1.006

(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 @ 920 psig and 156°F.

(3) Formation Volume Factor is barrels of saturated oil at 920 psig and 156°F.
per barrel of stock tank oil at 60°F.

These analyses, opinions or interpretations are based en observation* and material ttippHml by the client to whan, and for whose exclusive and confidential
use, this report is iwte. The interpretations or opinions expressed represent the best judgement of Core laboratories, Inc. (all errors and omissions
excepted>; but Core Laboratories, Inc. and its officers and enployees, assume no responsibility and nafce no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, (as or other •ineral well or sand in connection with which such report i> used or relied upon.
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PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID AT 300°F.
(Constant Composition Expansion)

Pressure,
PSIG

9500
9365 Reservoir Pressure
9000
8500
8200
8100
8000
7959 Dew Point
7900
7800
7650
7450
7200
6900
6600
6300
6000
5500
5000
4500
4000
3500
3000
2682
2199
1879
1550
1318
1098
880

Relative Deviation Factor,
Volume Z

0.9276 1.441
0.9331 1.428*
0.9478 1.394
0.9710 1.349
0.9869 1.323
0.9922 1.314
0.9981 1.305
1.0000 1.301**
1.0027
1.0091
1.0185
1.0314
1.0490
1.0722
1.0976
1.1267
1.1587
1.2223
1.3022
1.4038
1.5342
1.7130
1.9615
2.1705
2.6230
3.0549
3.7070
4.3587
5.2358
6.5410

*Gas Expansion Factor = 1.717 MCF/Bbl.
**Gas Expansion Factor - 1.602 MCF/Bbl.

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential
use, this report is node. The interpretations or opinions expressed represent the best judgement of Core laboratories, Inc. (all errors and oussiona
excepted); but Core Laboratories, Inc. and its officers and euployees, assune no responsibility and make no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, (as or other «inernl wall or Band in connection with which such report is used or reliad upon.
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CORE LABORATORIES. INC.
Reservoir Fluid Analysis

Page 11 of 16

File RFL 830180

Well 30/2-1. DST No. 3

RETROGRADE CONDENSATION DURING GAS DEPLETION AT 300°F.

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

7959 Dew Point 0.0
7900 0.1
7800 0.2
7650 0.3
7450 0.4
7200 0.6
6900 0.9
6800 First Depletion Pressure 1.0
5400 3.4
4000 5.4
2500 7.0
1200 . 7.2
700 6.8
0 6.2

These analyses, opinions or interpretations are based on observations and material supplied by the client to whan, and for uhoee exclusive and confidential
use, this report is node. It» interpretations or opinions expressed represent the best judgement of Core laboratories, Inc. (all errors and omissions
excepted); but Core Laboratories, Inc. and its officers and employees, assize no responsibility and uke no warranty or representations as to the produc-
tivity, proper operation, or profitableness of any oil, la» or other Mineral mil or «and in connection with tiuch such report i» used or relied upon.



CORE LABORATORIES, INC.
Petroleum Reservoir Engineering

DALLAS, TEXAS
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Fil» RFI_ 930180

DEVIATION FACTOR Z OF WELL STREAM DURING DEPLETION AT 300°F.
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CUMULATIVE RECOVERY DURING DEPLETION
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File RFL 830180

CUMULATIVE RECOVERY-PLANT PRODUCTS IN PRIMARY SEPARATOR GAS
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RETROGRADE CONDENSATION DURING DEPLETION
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