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CORE LABORATORIES UK LTD. 
PETROLEUM RESERVOIR ENGINEERING 

ABERDEEN, SCOTLAND 

10th September, 1980 

Statoil A/S 
P.O. Box 300, 
4001, Stavanger, 
NORWAY. 

Attention : Mr. Per Thomassen. 
Subject : Reservoir Fluid Study, 

Well : 34110-7 
North Sea, Norway. 
Our File Number : 
RFLA : 80081 

Gentlemen: 

A fluid sample from the subject well was sent to our Aberdeen laboratory 
for use in a reservoir fluid study. The results of this study are 
presented in the following report. 

A portion of the reservoir fluid was examined in a high pressure visual 
0 

cell at the reported reservoir temperature of 77.8 C. During a constant 
composition expansion at this temperature a bubble point of 238.2 Bar G 
was observed. The results of the pressure/volume relations are found 
on page three and the associated compressibility data is tabulated on 
page two. 

A differenti81 vaporization was then performed at the reservoir tempera- 
ture of 77.8 C. During the differential pressure depletio 
evolved a total of 154.24 standard cubic mteres of gas per 
residual oil at 15'~. The resulting relative oil volume factor was 
1.458 cubic metres of saturated oil per cubic metre of residual oil at 
15'~. The oil density and the properties of the evolved gases were 
measured at each point during the differential pressure depletion and 
these data are included in the summary of the differential depletion 
data on page four. 

The viscosity of the reservoir fluid was measured over a wide range of 
0 pressures at 77.8 C. in a rolling ball viscosimeter. The viscosity of 

the fluid was found to vary from a minimum of 0.442 milli pascal/second 
at the saturation pressure to a maximum of 1.653 milli pascal/second at 
atmospheric pressure. The results of the viscosity measurement are 
tabulated on page seven and graphically represented on page eight. 

The hydrocarbon composition of the reservoir fluid was determined by low 
temperature fractional distillation and this composition in terms of 
both mole and weight percent are presented on page nine. 
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Page Two. 

0 
A zero Bar G. separator  t e s t  was then performed a t  19.4 C. The r e s u l t s  
of t h i s  t e s t  a r e  presented on page ten.  The associa ted  gas and l iqu id  
from t h i s  sepa ra to r  t e s t  were analysed f o r  hydrocarbon composition. 
The gas was analysed using chromatographic procedures t o  heptanes p lus  
and t h i s  da ta  i s  presented on page eleven.  The l i q u i d  sample was analysed 
f o r  hydrocarbon composition by f r a c t i o n a l  d i s t i l l a t i o n  apparatus and the 
r e s u l t s  of t h i s  t e s t  i n  terms of both mol percent  and weight percent  a r e  
presented on page twelve. 

The composition of the r e se rvo i r  f l u i d  was then ca lcu la ted  u t i l i z i n g  
the  separa to r  compositions and the  g a s / o i l  r a t i o .  This composition may 
be found on page t h i r t e e n .  

A t  condi t ions  s t i p u l a t e d  by S t a t o i l  A/S,  a mul t i s t age  separa to r  t e s t  was 
performed i n  the  labora tory .  The f a c t o r s  and da ta  derived from t h i s  t e s t  
a r e  presented on page four teen  of the  r e p o r t .  

A t  each primary s t age  of sepa ra t ion ,  the  gas evolved was co l l ec ted  and 
analysed f o r  hydrocarbon composition by rou t ine  gas chromatography. These 
compositions a r e  presented on page f i f t e e n  of the  r epor t .  

A s  al-ways, i t  i s  a p leasure  t o  be of s e r v i c e  t o  S t a t o i l  A/S. Should 
you have any ques t ions  concerning t h i s  s tudy,  p lease  do no t  h e s i t a t e  t o  
contac t  us. 

Very t r u l y  yours, 
Core Labora tor ies  U.K. Limited. 

JDO / pmg : 
lOcc/Addressee: 

John D. Owen. 
Manager-RFL. 
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RFLA 80081 File .................................... 

STATOIL NORWAY .............................................................. ..................................................... Company Date Sampled 

................................................ Well ..... .3!! /.I.?:.!. County ........... N9RT.U.. SEA.. ................................ 
NORWAY Field .................................................................. State ................................................................. 

FORMATION CHARACTERISTICS 

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

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

Datum 
Original Gas Cap 

WELL CHARACTERISTICS 

Elevation , 

Total Depth 
Producing Interval 
Tubing Size and Depth 
Productivity Indeur 
Last Reservoir Pressure 

Date 
Reservoir Temperature 
Status of Well 
Pressure Gauge 

Normal Production Rate 
Gas-Oil Ratio 
Separator Pressure and Temperature 
Base Pressure 

Well Making Water 

SAMPLLNG CONDITIONS 

Sampled at 
Status of Well 

Gas-Oil Ratio 
Separator Pressure and Temperature 
Tubing Pressure 
Casing Pressure 

Sampled by 
Type Sampler 

........................................... 19 ...... 
.............. ....................... .PSIG @ .Ft. 

.......................................... SCFJBbl 

.......................................... Bbl/Day 
............. .......................... .PSIG.. " F. 

............................................ " API 

....................................... Ft. Subsea 

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

................................................ Ft. 

................................................ Ft. 

................................................ Ft. 
................ ........................ In. to.. Ft. 
....... ............... Bbl/D/PSI @ ..Bbl/Day 
.............. ....................... .PSIG @ .Ft. 

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

.......................................... Bbl /Day 

.......................................... SCF/Biol 
............. .......................... .PSIG.. " F. 

............................................. PSIA 

............................................. % Cut 

................................................ Ft. 

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

......................................... .!xFJBbl 

.......................... .PSIG.. ............ ." F. 

............................................. PSIG 

............................................. PSIG 

.... .F.LOREXRO.'C.. ............................... 

.... .RS..Q!?ETR?T,..:.. ............................. 

REMARKS : 
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2 15 Page ............ of .................. 

RFLA 80081 File .................................... 

well ... .341.1.8:?. ................... 

VOLUMETRIC DATA OF . .!% !?E!?!OI!!. .?.&!?I??. ... SAMPLE 

1. Saturation pressure (bubble-point pressure) .?.3.8.-.2 ..... B a r G  @ .. 7.7 .,B... 'T . 

2. Specific volume at saturation pressure : L / K ~  ..1.:.4?.4 ..... 8.a.r~. @ ..?.?:. 8. . .  'T . 

3. Thermal expansion of saturated oil @ . .%.4.,.Z..Bar~ = v @  77.8 "C -= 
v @  2 1  C 1.06505 

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

16.20 x From .. .%.$.: .?. . B a r G  to ,310 :.?. .%rG = ........... ;. .. ., ................ 

These analyses, opinions or interpretations are based on observations and material suD~lied bv the client to whom. and for whose exclusive and con- 
fidential use this report is made. The interpretations or opinions expressed represent the best ludgement of ~ o i e  Laboratories Inc. (all errors and 
omissions eieepted) ; but Core Laboratories. Inc. and its officers and employees, assume no responsibility and make no warrarhy 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. 



Pressure 
BarG 

CORE LABORATORIES UK LTD. 
Petroleum Reservoir Engrneering 
ABERDEEN, SCOTLAND 

15 Page .... ?. ...... of .................. 

RFLA 80081 File .................................... 

34110-7 Well .................................... 

Pressure-Volume Relations at .... 7.7 ... 8. 'C. 

344.7 
310.3 
275.8 
262.0 
255.1  
248.2 
241.3 
238.2 Saturation 
227.7 Pressure 
212.2 
194 .  0 
1 7 5 . 1  
154.7 
135.1  
114.7 

96.5 
80.5 
62.7 
46.2 
33.0 

Relative Y 
Volume (1) Function (2) 

(1) Relative Volume : V/Vsat is barrels at indicated pressure pw barrel at saturation pressure. 

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, ihts report fs made. The interpretations or opinions expressed represent the best judgement of C O ; ~  Laboratones Inc. tall errors and 
omissions excepted) ; but Core Laboratories. Jnc. and its officers and employees, assume no responsiblltty and make no war rd ty  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. 



Pressure 
BarG 

Solution 
Gas /Oil 
Ratio (1) 

Relative 
Oil 

Volume (2) 

CORE LABORATORIES UK LTD. 
Petroleum Reservoir Engineering 
ABERDIEEN, SCOTLAND 

Differential Vaporization at 7 7 .8 O C  . 

Relative 
Total 

Volume (3) 

Oil 
Density 

Kg/Li t r e  . 
Deviation 

Factor 
z 

55 Page ... 4 ....... of .................. 
.. ....,....... File .KLA. .8008 1. : 
.. we11 ;?.4.!.1.Q.,!. .................. 

Gas Formation Incremental 
Volume Gas 

Factor (4) Gravity 

Density of r e s i d u a l  o i l  = 0.8393 ~ g / ~ i t r e  a t  15 '~.  

1 )  Cubic Metres of gas a t  1.013 Bar and 1 5 ' ~  p e r  cubic  metre of r e s i d u a l  o i l  a t  1 5 ' ~ .  
0 

2) Cubic Metres of o i l  a t  i nd i ca t ed  p re s su re  and temperature p e r  cubic  metre  of r e s i d u a l  o i l  a t  15 C.  
3) Cubic Metres of o i l  p l u s  l i b e r a t e d  gas a t  i nd ica t ed  p re s su re  and temperature per  cubic  metre ~f r e s i d u a l  o i l  a t  1 5 ' ~ .  
4) Cubic Metres of gas a t  i nd ica t ed  p re s su re  and temperature per  cubic  metre a t  1.013 Bar and 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 emloyees, 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 wlth which such report 1s used 
or relied upon. 
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Petroleum Resaworr Engrneerrng File__&FLB: 80381 , 
ABERDEEN, SCOTLAND 

Differential Vaporization of Reservoir Fluid at 77.8"~ 

Company S 3 X E U - L  Formation 

Well 34110-7 County NORTH SEA 

F i e l L  State NORWAY 

PRESSURF: : BARG 
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File_- RFLA:80081 

Differential Vaporization of Reservoir Fluid at 77. ~ O C .  

Company - i X b U D I L  Formation 
Well 34110-7 County 
F i e l d  State NORWAY 

0 50 100 150 200 250 300 

PRESSURE : BAEG. 



Pressure 
BarG 

344.7 
310.3 
275.8 
262.0 
248.2 
238.3 Saturation 
220.6 Pressure 
193.1 
165.5 
137.9 ' 
110.3 
82.7 
55.2 
27.6 
13.8 
6.9 
0 

CORE LABORATORIES UK LTD. 
Petroleum Reservoir Engrneering 
ABERDEEN, SCOTLAND 

15 ... .... .................. Page .!... of 

RFLA 80081 Filc .................................... 

34/10-7 Well .................................... 

Viscosity Data at 7 7 .8 " k . 
Calculated Oil/Gas 

Oil V h i t y  Gas Viscosity Viscosity 
Milli Pascal-Second Milli PascaldSecond Ratio 

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, {his report is made. The interpretations or opinions expressed represent the best judgement of Coie Laboratories. Inc. (all errors and 
omissions excepted) - but Core Laboratories, Inc. and its officers and employees, assume no respons~bility and make no warranty or representations 
as to the productiviti, proper operation, or profitableness of any oil. gas or other mineral well or sand in connection with which mch report is used 
or relied upon. 
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... ............. File .m.; al. 
STATOIL Company .......................................................... Date Sampled ................................................... 
34/10-7 NORIN SEA Well ................................................................... County .............................................................. 

.............................. .................................................................... Field State ........................ 

.... HYDROCARBON ANALYSIS OF .Reservo.Ir. .Fl.?G!. ... SAMPLE 

Hydrogen Sulfide 
Carbon Dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexmes 
Heptanes plus 

I MOL I DENSITY @ 60' F. 
COMPONENT GRAMS PER CUBIC PERCENT PERCENT 

CENTIMETER 

NIL 
0.56 
0.86 

49.00 
5.70 
4.36 
0.83 
2.43 
0.80 
1.23 
1.98 

32.25 

API I MOLECULAR 
@ 60" F. WEIGHT 

NIL 
0.26 
0.26 
8.35 

1.82 
2.04 
0.51 
1-50 
0.62 

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 ~ o i e  Laboratories Inc (all errors and 
omissions excepted) : but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warradty o; 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 ia used 
or relied upon. 



COKE LABORATORIES UK LTD. 
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ABERDEEN, SCOTLAND 

Page . .lo. ...... of ... .15. .......... 

File . .RELA. BR0.8.1.. .............. 

. ................... Well .34/.1.0:7... 

........ ..... SEPARATOR TESTS OF .%?%???$. .!?&U?.??. SAMPLE 

SEPARATOR SEPARATOR SEPARATOR STOCK TANK STOCK TANK SHRINKAGE FORMATION SPECIFIC 
PRESSURE TEMPERATURE GAS/OIL RATIO GAS/OIL RATIO FACTOR VOLUME GRAVITY OF 

O c Densi ty @ 15OC VRIVSAT FACTO R FLASHED GAS 
Bar G (1) (11 K ~ / ~ i t r e  (2)  (3)  

(1) Separa tor  and s tock  tank  ~ a s / ~ i l  r a t i o  i n  cubic  metres  of gas  @ 15Oc. and 1.013 Bar 
abso lu t e  p e r  cubic  met re  of s tock  tank  o i l  a t  15 '~ .  

(2) Shrinkage f a c t o r  : v r l ~ s a t  i s  cub ic  mteres  gf s tock  tank o i l  @ 15 '~ .  p e r  cubic  metre 
of s a t u r a t e d  o i l  @ 238.2 B a r  Gauge and 77.8 C. 

(3) Formation Volume F a c t o r  : Vsat/Vr i s  cub ic  metres  8f s a t u r a t e d  o i l  @ 238.2 Bar Gauge 
and 77 .8O~.  p e r  cub ic  metre  of  s tock  tank o i l  @ 15 C. 

These analyses, opinlons or tnterpretations 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 Laboratones, Inc. (all errors and 
omtsslons e&epted) ; but Core Laboratories, Inc. and Its officers and employees, assume no responsibility and make no warranty or representations 
as  to the productwlty, proper operation, or profitableness of any oil, gas or other mineral well or sand in connection wlth which such report b used 
or relied upon. 
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RFLA 80081 File .................................. 

STATOIL NORWAY Company ........................................................... Date Sampled ..................................................... 
Well .......... .%./.Lk7.. ........................................... County .......... NORTH. .SEA.. ................................. 
Field .................................................................... State ............. .U.QEWAY., ....................................... 

HYDROCARBON ANALYSIS OF SEPARATOR GAS SAMPLE 

Component I MOI Percent I GPM 

Hydrogen Sulfide 
Carbon Dioxide 
Nitrogen 
Methane 
Ethane ' 

Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexanes 
Heptanes plus 

N i l  
0 . 3 1  

1.46 
76.77 

9 .08  

Calculated Gas Gravity = 0.775 (Air = 1.000) 
Calculated Gross heating value = 1 17 7 BTU per cubic foot of dry gas at 

14.696psia and 60 Deg F. 

Collected at 0 Bar G. 
and - Deg. 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. t h ~ s  report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratones, Inc. (all errors and 
om~ssions excepted) ; but Core Laboratories. Inc. and its officers and employees, assume no responslbillty and make no warranty or representations 
as  to the productivity, proper OperatlOn, 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. 
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ABERDEEN, SCOTLAND 

RFLA 80081 .................................... File 

STATOIL NORWAY Company .............................................................. Date Sampled ..................................................... 
NORTH SEA well ....... .3411.9:?. ............................................... county .............................................................. 
NORWAY Field .................................................................... State ................................................................. 

..... HYDRoCARBON ANALYSIS OF .S.T.Q.C1(. .T.&YI(;. ........... SAMPLE 

I WEICHrP I DENSITY @ 60' F. 
COMPONENT MOLECULAR 

PERCENT I IoL 
PERCENT GRAMS PER CUBIC 

CENTIMETER 
1 % .  I WEIGHT 

Hydrogen Sulfide 
Carbon Dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hmanes 
Heptanes P l u s  . 

N i l  

0 .01  
N i  1 
N i l  

0.01 
0.70 
0.34 
1.77 

1.06 
1 .95 
4.43 

89.73 

N i  1 

0 .001  
N i l  
N i l  

0.001 
0.139 
0.090 
0 .462 

0 .341 
0 .633 
1.705 

96.628 
100.00 

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 ~o ;e  Laboratories Inc. (all errors and 
omissions excepted) ; but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no war rd ty  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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1 3  15 Page ............ of .................. 

File .. .RF:T.A.. 8Q0.8.l.. ............. 

STATOIL N ...................... Company ORWA ....... LY Date Sampled .................................. ..................................................... 
Well ........... 34./.1.k7 ........................................... County ............. NORTH..SEA ................................. 
Field ................................................................... State ................ N.ORHAY ....................................... 

HYDROCARBON ANALYSIS OF CALCULATED WEELSTREAM 

Hydrogen Sulfide 
Carbon Dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexanes 
Heptanes plus 

Component 

P r o p e r t i e s  o f  Heptanes Plus  f r a c t i o n .  

Mol Percent 

Density @ 15 '~ .  0.8472 K g l ~ i t r e .  
Molecular weight.  239 

These analyses, opin~ons 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 Laboratones Inc. (all errors and 
omtssions eicepted) ; but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warrarity or representations 
as to the productivity, proper operation, or profitableness of any oil, gas or other mineral well or sand in connect' n with which such report is used 
or relied upon. 



CORE LAB'ORATORIES UK LTD. 
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ABERDEEN, SCOTLAND 

.... ............ File REILA. .80Q81.. 

34110-7 Well .................................... 

....... SEPARATOR TESTS OF .8!?%.!W?IR..?.J$I!?. SAMPLE 

* Gas c o l l e c t e d  and ana lysed  f o r  hydrocarbon composition. 

+ I n s u f f i c i e n t  gas f o r  a n a l y s i s .  

0 
(1) Gas/Oil r a t i o  i n  c u b i c  met res  of gas  @ 15 C. and 1.013 Bar a b s o l u t e  p e r  cubic  metre 

of o i l  @ i nd i ca t ed  p r e s s u r e  and temperature.  

(2) Gas/Oil r a t i o  i n  c u b i c  met res  of  gas @ 15 '~ .  and 1.013 Bar a b s o l u t e  p e r  cub ic  metre 
of s tock  tank o i l  @ 1 5 O ~ .  

0 
(3) Formation volume f a c t o r  i s  cub ic  met res  of s a t u r a t e d  o i l  @ 238.2 Bar Gauge and 77.8 C.  

pe r  b a r r e l  of s tock  tank o i l  @ 6 0 O ~ .  

(4) Separa tor  volume f a c t o r  i s  cub ic  metres  of o i l  @ i n d i c a t e d  p r e s s u r e  and temperature 
pe r  cubic  metres  of s t o c k  tank o i l  @ 1 5 ' ~ .  

These analyses, opinions or interpretations are based on observations and material supplied by the client 60 whom and for whose exclusive and con- 
fidential use. this report is made. The interpretations or opinions expressed represent the best judgement of C O ; ~  Laborator~es, 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 operatlon, or profitableness of any oil, gas or other mineral well or sand in connection with which such report fs used 
or relied upon. 



Separator  Pressure ,  PSIG : 

0 
Separator  Temperature, F. 

Component : 

Hydrogen Sulphide 
Carbon Dioxide 
Nitrogen 
Me thane 
Ethane 
Propane 
iso-Butane 
n-Bu tane  
iso-Pentane 
n-Pent  an^ 

Yexane s 
Heptanes Plus. 

Calculated gas g r a v i t y  : 

Calculated gross hea t ing  
value,  BTU per  SCF : 

ABERDEEN, SCOTLAND -3 

RFLA 80081 ........ ...< ..................... File ., :. 

ANALYSIS OF SEPARATOR GASES 
FROM SEPARATOR TESTS 

MOL PERCENT GPM - MOL PERCENT - GPM MOL PERCENT GPM - 

These analyses opinlonr or lnterpretationr are based on observatlonr and material supplied by the client to whom, and for whose exclusive and con- 
fidential use, i h b  report is made. The interprefatlons or  oplnions expressed represent the best judgement of Core Laboratories Inc. tall errors and 
omlsslons excepted) ; but Core Laboratories, Inc. and its ot?lcers and employees, assume no responslbiilty and make no warrarity or representations 
as to the producttvity, proper operatlon, or profitableness of any oil, gar or other mineral well or sand in connection with which such report 11 used 
or  retled upon. 
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