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CORE LABORATORIES UK LTD.

Petroleum Reservoir Engineering

ABERDEEN, SCOTLAND
9th January, 1980

Statoil Norway,
P.0O. Box 300,
7001, Stavanger,
Norway.

Attention: Mr. Per Thomassen.

Subject: Reservoir Fluid Study
Well: 34/10-4 DST 2
North Sea, Norway.
Our File Number:
RFLA:79192

" Gentlemen:

Fluid samples from the subject well were sent to our laboratory
in Aberdeen for use in a reservoir fluid study. The results
of that study are tabulated in the following report.

The fluid was subjected to hydrocarbon analysis by both low
and high temperature fractional distillation. The analyvsis
to undecanes plus with densities and mole weights is found on
page nine. A further breakdown and boiling ranges are given
on page ten. .

A small portion of the subsurface fluid was analysed by constant
coniposition expansion at the reported reservoir temperature of
71.7°C. During this expansion a saturation pressure of 243.73
barg was measured. The results of the pressure-volume relations
are found on page three; the associated compressibility data is
tabulated on page two.

A differential vaporization was then performed at 71.7°C. The
data including gas-o0il ratio, relative o0il volume, o0il densities
and deviation factors are tabulated on page four.

Viscosity was measured in a rolling ball viscosimeter over a wide
pressure range at 71.77°C,. The sample was found to have a
minimum viscosity of 0.00111 pascal seconds at the saturation
pressure. The remainder of the data is found on page seven.

A separator test was performed at O barg and 18.3°%C. The .results
of this test is on page eleven. The gas and liquid from this
test were analysed for hydrocarbons. The gas was analysed to
undecanes plus by chromatograph. This data is on page twelve.
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Continued/ ' ' Page Two.

The liquid was only analysed to C,+ because there was not
enough sample for the high tempethure distillation. This
analysis is found on page thirteen. : '

A reservoir fluid compositibn was calculated to heptanes plus
using the compositions from the flash products. This com-
position is found on page fourteen.

Thank you for the opportunity to perform this reservoir fluid
study. It is always a pleasure to serve Statoil, and we look
forward to assisting you again in the near future.

Very truly yours
Core laboratories U.K. Limited
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JDO/rmb: ' ‘v . John D. Owen.
1l0cc/Addressee: Supervisor.
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ABERDEEN, SCOTLAND

Company .STATOIL .. ... .. Date Sampled ........coeeeeeerieiiiii e e e e
Well ....... 34/10=6DST. 2., County .......... NORTH, SEA . ...,
FReld oot State ... NORWAY

Formation Name RPN
Date First Well Completed s , 19......
Original Reservoir Pressure e PSIG@ ............... Ft.
Original Produced Gas-Liquid Ratioc SCF/Bbl
Production Rate e Bbl/Day
Separator Pressure and Temperature L PSIG............... °F.
Oil Gravity at 60°F. e ° API
Datum Ft. Subsea
Original Gas Cap e
WELL CHARACTERISTICS
Elevation Ft
Total Depth e Ft.
Producing Interval e Ft.
Tubing Sizeand Depth s In. to...cooiinii, Fu
Productivity Index e Bbl/D/PSI @ ......... Bbl/Day
Last Reservoir Pressure e, PSIG@ ............... Ft.
Date S PP . 19.....
Reservoir Temperature A SV SR *C@ i, Ft.
Status of Well e r e
Pressure Gauge e e
Normal Production Rate e Bbl/Day
Gas-Oil Ratio e SCF/Bbl
Separator Pressure and Temperature e, PSIG............... °F.
Base Pressure L ettt rsear e naaas PSIA
Well Making Water i % Cut
_ SAMPLING CONDITIONS
Sampled at e Ft.
Status of Well e aees
Gas-Qil Ratio e e SCF/Bbl
Separator Pressure and Temperature L, PSIG............... °F.
Tubing Pressure e PSIG
Casing Pressure L ettt e an PSIG
Sampled by e
Type Sampler e
REMARKS :

Receiveéd cylinder 2047566 on 29th November, 1979.

e
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1. Saturation pressure (bubble-point pressure) 243.73..BAR C@ ...7L.7.°C

2. Specific volumie at saturation pressure :  L/Kg Lo1.309 e @ ... 71.7.°C

V@ 71.7 °C__ 1.05055
V@ 20 °C

4. Compressibility of saturated oil @ reservoir temperature : Vol/Vol/PSI :

3. Thermal expansion of saturated oil @ 344..74.Bar g=

................................................

From 275..79..BAR Gto 243.73BAR G = 8.33x1076. ...

These analyses, opinions or interpretations are based on observations and material supplied by the client t0 whom, and for whose exclusive and cop-
fidential use, this report is made, 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 employees, assume no responsibility and make no warranty pr representations
as to the produetivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which sach report is used
or relied upon. : i
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....................................

Well ....34/10-4.DST..2........

Pfessurc-Volume Relations at ../L..7... °C

Pressure . 'RELATIVE VOLUME Y.
BAR G N/VSAT (1) Function (2)
344.74 0.9881 L2 4s
310.26 0.9920 .28 0
275.79 0.9961 |-*55
268.90 0.9969 [-*°¢

_ |\’LS7~

5o 262.00 0.9978 .

.53 -~
255.11 0.9986 X
s
248.21 0.9995
243.73 Bubble Point 1.0000 I[-1e0
933,59 fressure 1.0085 5.072
221.80 1.0200 4.928

200.29 1.0459 4.702
177.33 1.0839 4.438
145.48 1.1636 4.098
119.97 1.2695 3.796
96 .04 1.4292 3.545
76.74 1.6428 3.340
61.91 1.9102 3.173
51.16 2.2050 3.062
39.16 2.7457 2.915
29.65 3.5510 2.735
21.51 4.8958 2

.530

(1) Relative Volume: V/Vsat is cubic metres at indicated pressure per
cubic metre at saturation pressure.

. (Psat-P)
(2) Y Function = (Pabs) (V/Vsat-1)

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. The interpretations or opinions expressed represent the best judgement of Core Labporatories, Inc. (all errors and
omissions excepted) ; but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations -
as to the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used
or relied upon.




CORE LABORATORIES UK LTD...,

Petroleum Reservoir Engineering (7\ Page ..... 4 ...... of l‘" ...........
ABERDEEN, SCOTLAND File ..... RELA..79192.. ...,
Well ....34/1074.DST. 2. ...
Differential Vaporizationat 71.7 °C
Solution Relative - Relative oil Deviaﬁon ~ Gas Formation Incremental
Pressure Gas/Oil Oil ~ Total Density " Factor Volume Gas -

BAR G Ratio (1) Volume (2) Volume (3) KeM /M3 S/ Factor (4) Gravity
243.73 99.0 1.263 1.263 0.7640 0.883 0.00482 0.667
220.63 89.6 1.244 1.289 0.7694 0.880 0.00549 0.642

193.05 78.7 1.222 1.333 0.7764 0.880 0.00641 0.634
165.47 68.2 1.199 1::397 0.7844 0.884 0.00772 0.631
137.89 57.7 1.176 1.495 0.7926 0.895 0.00972 0.630
110.32 46.7 1.153 1.662 0.8010 0.918 0.01326 0.634

82.74 36.0 1.131 1.966 0.8094 0.941 0.02026 '0.645

55.16 25.1 1.108 - 2.605 0.8182 0.970 '0.04112 0.674

27.58 13.9 1.085 4.586 0.8269 0.985 0.08059 '0.728 |

13.79 8.2 1.074 8.394 0.8306 1.185

0 0 1.044 0.8432
At 15°C = 1.000

Gravity of residual oil=...29,0........ ° API @ 15°C

(1) Cubic feet of"‘;gas at 1.013 Bar A and 60°F. per barrel of residual oil. at 60°F.

(2) Barrels of oil at indicated pressure and temperature per barrel of residual oil at 60°F.

ra

b

(3) Barrels of oil plus liberated gas at indicated pressure and temperature per barrel of residual oil at 60°F.
(4) Cubic feet of gas at indicated pressure and temperature per cubic footat 1,013 BarA and 60°F.

LA

These analyses, opinions or inte

tea

retations are based on observations and material supplied by the client to whom, and for whose exclusive and con-

fidential use, this report is made. 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 emloyees, assume no responsibility and make no warranty or representations
as to itl‘nje productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used
or relied upon. .
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Petroleum Reservoir Engineering File. RFLA:79192
ABERDEEN, SCOTLAND ' .

Differential Vépofizat%on of Reservoir Fluid
' At 71,7 °C.

Company __ STATOIL NORWAY Formation
Well 34/10+4 DST 2 County NORTH SEA
Field _ : State NORWAY
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CORE LABORATORIES UK LTD. Page

Petroleum Reservoir Engineering

File_ RFLA:79192

ABERDEEN, SCOTLAND
Differential Vaporization of Reservoir Fluid

at 71.7°¢C.
ccmpaﬁy STATOIL NORWAY Formation
Well 34/10-4 DST 2 County NORTH SEA
Field State __ NORWAY
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CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

ABERDEEN, SCOTLAND

Viscosity Dataat 71.7 °C

Calculated
Oil Viscosity Gas Viscosity
_Pascal-second _ ~Pascal-second

0.00126

0.00121

0.00116

0.00114 .

0.00113

0.00112

0.00111

0.00114 0.0000213
0.00123 0.0000194
0.00134 0.0000179
0.00149 0.0000166
0.00167 0.0000155
0.00190 0.0000145
0.00218 0.0000136
0.00259 0.0000129
0.00285 0.0000124
0.00369

..............................

.34/10-4.DST.2.........

Oil/Gas
Viscosity
Ratio

53.5
63.4
74.9
89.8
107.7
131.0
160.3
200.8
229.8

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume no responsibility and make no warranty or representations
as to the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used

or relied upon.
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Petroleum Reservoir Engineering . . 2
ABERDEEN, SCOTLAND File RFLA:7919

Viscosity of Reservoir Fluid
at 71.7°C.
Company STATOIL NORWAY Formation :
Well 34/10-4 DST 2 ' County NORTH SEA
Field State NORWAY .
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ABERDEEN, SCOTLAND -
Page ....9...... of ....... 14........

Company ...STATOIL.....coiiiiiei e Date Sampled ....oovneceeieeieneee e
Well .......34/10-4 DST 2 County ........... NORTH SEA ...
FIeld oo e State ............. NORWAY. . ....n. rrrereaee e e et rer e
HYDROCARBON ANALYSIS OF .RESERVQIR.FLUID....... SAMPLE
DENSITY @ 60° F. °
COMPONENT Pﬁ]r\zﬁgll‘.‘m Pvgii:cs}gr GR‘Z‘;; T‘;ﬁ‘éé‘r"mc @ G:EIF. u%ﬁc&?n
Hydrogen Sulfide Wil Nil
£ Carbon Dioxide 1.35 0.52
Nitrogen _ - 0.59 0.15
Methane ! 45.03 6.34
Ethane 2 3.49 0.92
Propane K 1.16 0.45
iso-Butane 4 0.62 . 0.31
n-Butane 0.95 0.49
iso-Pentane 5 0.62 0.39
n-Pentane 0.44 0.28
Hexanes b 0.76 0.57
Heptanes ' + 2.65 1.98 0.7407 93
0 ctanes 9 3.72 3.17 0.7609 106
Nonanes a 3.5104494  3.36 10.7856 119
., Decames V0 2.32 2.48 1 0.7981 133
(9  Undecanes Plus 32.79 ' 78.59 0.9044 24.8 298
100.00 100.00

M = ¥b
e?f = 0%6@

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume no responsibility and make no warranty or representations -

as tol‘g:ie productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used
or relied upon.




CORE LABORATORIES UK LTD.
Petroleum Reservoir Engineering

ABERDEEN, SCOTLAND

File ..... RFLA..79192.............
Company ....STATOIL .. ... Date Sampled .....oovriiiiieiiiiiiee e
Well .......... 3441074 .D8T. 20, County ............. NORTH.SEA ...
FIEIA ©eevneneiiereiiees it e e e e e e e State ................ NORWAY .o

HYDROCARBON ANALYSIS OF .. RESERVOIR. FLUID. SAMPLE

COMPONENT Mol Percent
Hydrogen Sulphide Nil
Carbon Dioxide 1.35
Nitrogen v 0.59
, Methane 45.03
: Ethane 3.49
Propane ) 1.16
iso-Butane : 0.62
n-Butane .95
.iso-Pentane \ 0.62
. n~Pentane : ) 0.44
. Hexanes 0.76
Methyl Cyclopentane 0.52
Benzene - "0.08
Cyclohexane 0.62
Heptanes 1.43
Methyl Cyclohexane : » 1.07
Toluene ’ 0.83
Octanes 1.82
Ethyl Benzene 0.36
Meta + Para Xylene 1.05
" Ortho Xylemne : 0.13
Nonanes : 1.97
1,2,4 Trimethyl Benzene : 0.19
Decanes : : ' . , 2.13
Undecanes Plus 32.79
o ' 100.00
Component Boiling Range

Hexanes 36.5 to 69.2 °¢

Heptanes 69.2 to 98.9 °C

Octanes 98.9 to 126.1 °C

Nonanes 126.1 to 151.3 zc

C

Decanes 151.3 to 174.6

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume no responsibility and make no warranty or representations

:: :gutéhdeugxg):uctivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used
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Petroleum Reservoir Engineering
ABERDEEN, SCOTLAND

SEPARATOR TESTS OF ..RESERVQIR.FLUID...... SAMPLE

SEPARATOR SEPARATOR | Separator Stock Tankl srockrtank |Shrinkage SPECIFIC
PRESSURE TEMPERATURE | GAS/OIL RATIO | GAS/OIL RATIO GRAVITY factor VOLUME GRAVITY OF
"o . ° API @ 80° F. JVR/VSAT FACTOR FLASHED GAS
Bar G @ @5) (@A) 3)
0 18.3 101 28.9 0.790 1.266 0.700

(1) Separator and Stock tank Gas/0il Ratio in Cubic metre of gas @ 15°C and 1.013 bar
absolute per cubic metre of stock tank oil @ 15°¢.

(2) Shrinkage factor: Vr/Vsat. is cubic metres of stock tank oil @ 15°¢ per cubic metre
of saturated oil @ 243.73 Bar g and 71.7°%C.

3 Form%tion Volume factor: Vsat/Vr is cubic metges of saturated oil @ 243.73 Bar g and

‘ 71.7 C per Cubic metre of stock tank oil @ 15°C

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume ho responsibility and make no warranty or representations
as to“the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report ig used
or relied upon. .
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ABERDEEN, SCOTLAND

Company ...STATOIL . Date Sampled .........cooeiiiiiiiiiiiie e
Well ......... 34/10=4.DST. 2. ..cccniennn.. S . County .......... NORTH.SEA....oiiieieieeceieeeeeeans
| =) 1« T S TP PRUPRPUR State ............. NORWAY. ..ot
HYDROCARBON ANALYSISOF ... SEPARATOR ... .. GAS SAMPLE
Component Mol Percent T /MMm3
Hydrogen Sulfide Nil
d Carbon Dioxide _ 2.55
Nitrogen ’ " 1.10
Methane 84.32
Ethane ~ 6.46
Propane 2.11 39.27
iso-Butane - 0.75 18.40
n-Butane _ 1.02 : 24,02
iso-Pentane ' 0.48 14.62
n-Pentane , 0.31 _ 9.44
Hexanes : 0.44 15.93
Heptanes ' . » 0.37 20.00 *
Octanes ‘ 0.08
Nonanes 0.01
Decanes trace-
Undecanes Plus trace
100.00 141.68
Calculated Gas Gravity = 0,700 (Air = 1.000) —

. Calculated Gross heating value 291.06

K Cal per cubie foot of dry gas
14 Bar -g and 15 Beg C.

" Collected at _ 0
and —16  Deg.

* T/MMn for Heptanes plus fraction

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume no responsibility and make no warranty or representations
as to the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used
or relied upon.
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Petroleum Reservoir Engineering

ABERDEEN, SCOTLAND
Page ...13.... of ...14..........
File ....RELA.79192.............
Company e STATO L s Date Sampled ........coevviimiiiiiiiiieie e
Well ......... 34/10-4.DST.2............ e County ..........NORTH SEA .. ...
| ST 1 SO State ............NORWAY . .o,
HYDROCARBON ANALYSIS OF .STOCK .TANK QIL......... SAMPLE
COMPONENT MOL " WEIGHT DENS_IST‘;E% ?I;Bfé ° APL MOLECULAR
PERCENT PERCENT GR'::]‘::NTIMETER @ 60° F. WEIGHT
Hydrogen Sulfide Nil Wil
g Carbon Dioxide 0.04 0.01
Nitrogen - Nil Nil
Methane 0.50 0.04 -
Ethane , 0.24 0.03
Propane 0.22 0.04
iso-Butane 0.49 0.12
n-Butane . 0.88 0.22
iso-Pentane 0.76 0.24
n-Pentane _ '0.57 . 0.18
Hexanes 1.21 . 0.45
Heptanes plus 95.09 98.67 - 0.8870 27.9 - 237
‘ 100.00 100.00 o

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and con-
fidential use, this report is made. 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 employees, assume no responsibility and make no warracity or representations
as to the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with whick -such report is used
or relied upon.

e e
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Petroleum Reservoir Engineering

ABERDEEN, SCOTLAND
Page ..... La... of ... 4.
File ..... RFLA..79192.............
Company ..STATOIL s Date Sampled ......veeverreeeiiiiiiriiiiier it eeeae
Well ........ 34/1076.DST. 2. County ............. NORTH.SEA. ...
Field ...oocvvviiiiiiiiiiiiniiiiiiiiiii State ................ NORWAY....ooiiiiiriiciiiic,

HYDROCARBON ANALYSIS OF ... RESERVOIR ELUID..... SAMPLE

CALCULATED
COMPONENT

Mol Percent
Hydrogen Sulfide ' Nil
Carbon Dioxide 1.36
Nitrogen : 0.58
Methane 44,56
Ethane 3.51
Propane 1.23
iso-Butane . : 0.63
n-Butane _ 0.95
. iso-Pentane 7 0.61
n-Pentane _ 0.43
Hexanes ' _ 0.81

Heptanes plus ' 45.33

100.00

Core Laboratories U.K. Limited
Reservoir Fluid Analysis

John D. Owen.
Supervisor.

These analyses, opinions or interpretations are based on observations and material supplie@ by the client to whom, and for whose exclusive and c6n-
_ fidential use, this report is made. 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 employees, assume no responsibility and make no warranty or representations

as toutehde productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection with which sech report is used
or re upon. ’




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

