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PVT STUDY N°  84/2.41 -1

COUNTRY : NORWAY FIELD :1/3 . WELL: 1/3-3 RESERVOIR : T.3 BIS

REMARKS ON THE SAMPLING AND THE PVT STUDY

This study was performed with separdtor samples taken by a DREA -~ BOUSSENS
specialist on the well 1/3-3 - DST 3 Bis - March 13, 1983.

We can say that the flowing time through the separator was too short to be
sure of the good representativeness of the samples (this often happens in the

North Sea).

The recombination with a separator GOR of 188,77,m3/m3.gives an under

.saturatéd light o0il reservoir fluid (SP = 276 abs. bars and B.H.P. = 606,% abs.b.).

The average amount of water was determinated in the lab after a long period

of decantation of separator oil.

We notice

a Pour point of the tank oil of - 6°C

a Density at B.H.P. of 609,2 Kg/m3

a Process B. of 1,7972

a Total GOR/15°C = 260,00 m3/m3 with the Process Test.
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PVT STUDIES - COVENANTS

GENERAL COVENANTS

Pressures are expressed in absolute bars.
Standard conditions (SC) are 15°C and 750 mm Hg.

Values marked with an asterisk (*) are either computed or obtained by extrapolation from
experimental values.

{n a surface study, the separator liquid flow rate is the flow rate determined from the storage
flow rate as measured on site and the contraction factor measured in .av0 atory, or,in the
absence of this information,the separatcr liquid flow rate directly measure.! on site.

The term «contraction» applies only for storage fluid obtained in laboratory either from site
separator fluid, ar from 1ts equivalent obtzined in laboratory at the end of the test process.

The term ¢shrinkage» applies oirly for the storage fluid obtainad oa site from the separator fluid.

The residual liquid is the liquid obtained at atmospheric pressure, brought to 15%, at the end of
differentiel liberation.

COVENANTS RELATING TO THE «MAIN RESULTS»

Boi {Process). Volume factor at bottom hole pressure : volume occupied at bottom hole pressure
per volume unit of contraction liquid obtained at the end of the test process, brought to 15° €,

Bob {Difterential}l. Volume factor at bubble point pressure : volume occupied at bubble point
pressure per volume unit of residual liquid obtained at the end of differential liberation brought
to 15°C.

Rst (Process). Process dissolution GOR : total volume of standard gas dissolved at bottom hole
pressure per contraction liuid volume unit obtained at the end of test process, brought to 15°C.

Rsb (Differential). Differantial dissolution GOR : total volume of standard 9as dissolved at
bubble point pressure per residual liquid unit, brought to 15° C.

Bg : liberated gas volume factor : volume occupied at pressu}e P per gas volumie unit measured at
standard conditions.
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PVT STUDY Ne 84/2 - 41

COUNTRY : NORWAY FIELD: 1/3 . WELL: 1/3 - 3 RESERVOIR: T.3 BIS

| SAMPLING DATA l

Sampling date March, 13 - 1983

Perforating depth  (4202,2 - 4204,7) - (4205 - 4208) (4211 - 4214)
Mean perforating depth  4208,1 m/ Rotary Table

Measurement depth 4212 m / R.T. -

Shut in pressure 605,3 rel. Bars

Pressure gradient -

Shut in temperature 165° C

Temperature gradient ~

Flow time through separator with cl}oke prior to : 1/4" = 2 hours

Flowing bottom hole pressure -

Flowing bottom hole temperature

~ Tubing pressure 98,6 rel.bars
Tubing temperature 11,1
Separator pressure 23,5 rel.bars

Separator temperature 62,29 C

Atmospheric pressure -

Tank temperature 320 C

Mean differential pressure at the recording flow meter -

Separatos gas flow at separat-or 27 100 m3/D at 15° C / 760 mm Hg

Separator liquid flow at separator P and T 166,4 m3/D (OIL + WATER)
146,4 m3/D (OIL ONLY)

Water flow TRACES

REMARKS

- Bottom Hole Conditions were Jiven by a Telex from Reservoir Dept
of ELF NORGE (é44), July 13, 1983,

- The separator liquid sampled is an emulsion of o0il and water.
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COUNTRY : NORWAY

PVT STUDY Ne 84/2-41

FIELD: 1/3 WELL: 1/3 - 3 RESERVOIR : T. 3 Bis

March 7th

March Bth
th

10th

llth

12

13th

14t0

th

CHRONOLOGY OF TEST OPERATIONS

Rig down Tubing

Dummy Run Schlumberger (Several Tests)
Circulating

Negative Tests With Dummy Run, Rig up Tubing
Packer drilled + B.0.P. Tests

Scraper from 4180 to 4227,5

Perforations Test 3 Bis From 4211 to 4214 m
Tester in hole

e s e

Rig up Flowhead, Pressure tests of surface installation
Open Well For Pré-Flow, then one hour of Build up. ‘
Open Well For Main Flow on choke 1/4" Fixed; 3/8 " Fixed;
1/2" Fixed; 1/4" Fixed.

Surface sampling at 1/4" Fixed closed well for Build up.
Reverse circulation
End of test 3 bis.
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2 - MAIN RESULTS

OF SURFACE STUDY

- RESERVOIR FLUID COMPOSITION



COUNTRY :

NORWAY

FIELD :

PVT STUDY No 84/2-41

1/3

WELL : 1/3 -3 RESERVOIR : T, 3 Bis

| MAIN RESULTS OF SURFACE STUDY I

PRESSURES TEMP,
SAMPLING POINT LOCATIONS abs Bars oc
— @ RESERVOIR (shut in) 606,3 165
@ @ BOTTOM HOLE (flowing) - -
@ @ @ WELL HEAD (flowing) 99,6 11,1
@ SEPARATOR 24,5 62,2
@ I STOCK TANK A.P. 32
@ AMBIENT A.P. 4,5
MOLAR COMPOSITION PRODUCTION CHARACTERISTICS
CORRECTED SEPARATOR GAS FLOW RATE 27 636,6  m3/D
COMPO- |SEPARATOR | SEPARATOR |RECOMBINED
Contr. liquid at tank P and T
N, 1,505 0,122 0,939 * CONTRACTION . 0,8603
Sep. liquid at Sep P and T
co 2,770 0,459 1,824
2 ’ ! ’ SEPARATOR LIQUID FLOW RATE 146,4 m3/ D
SH - - -
2 Separator gas corrected at 15/ 750
RSH - - - GOR -188,77 m3/ m3
Separator liquid at Sep. P and T
¢y 65,274 6,068 | 41,058 RESERVOIR FLUID CHARACTERISTICS AT BOTTOM HOLE TEMP
CZ 18,099 6,325 13,282 SATURATION PRESSURE 236 2 bars
DENSITY : AT BOTTOM HOLE P 9,2 Kg/m3
Cy 8,525 7,668 8,174 . AT SATURATION P 537,8 Kg/m3
Ic, 0,919 1,744 1,256 COMPRESSIBILITY : AT BOTTOM HOLE P 2 18] 107 mu/ m5/ vars
2,017 3
NCq ’ 2,48 3,435 VISCOSITY : AT BOTTOM HOLE P 0,306 cPo
icg 0,363 3,021 1,450 . AT SATURATION P 0,220 cPo
Boi (Process) : 1,7972 Rsi (Process) : 260,00
NCs 0,351 3,001 1,659 Bob (Diff) 2,0163 Rsb (Diff) 324,85
Cg 0,152 8,212 | 3,449 —
C7+ 0,025 8,426 3,454 CONTRACTION LIQUID OBTAINED
c FROM SEPARATOR LIQUID
8 7,289 2,987 813.0
DENSITY (15°) ’ kg/ m3
‘Cg 4,927 2,018 viscosity AT 15° C 4,39 .po
Cy0 3,288 1,345 viscosity AT 32° C 3,20 ¢po
cit 33,467 | 13,690
CHARACTERISTICSOF C 11+
OF THE CONTRACTION LIQUID
MOLECULAR WEIGHT 257,67
DENSITY (15°) 866,8 kg/ m3
cPo
cPo
CODE STUDY : B 13353.%%* et N 13353, **x




P.V.T. STUDY N° 84/2-41
COUNTRY :  NORWAY FIELD : 1/3 WELL :1/3 - 3 RESERVOIR : T. 3 Bis

1/3-3 TEST 3B RESERVOIR FLUID CALCULATED

GROUFING RESULTS INTO 15 CUTS

0K 2K K KKK K KOK K 0K K 0K K KK KK K OK K KK K KK K 30K KK 30K 300K KK KKK 30K K0 0K KKK K K KOk XKk X

¥ CUTS % MOLECULARX MOLE X TG ¥ FC ¥  OMEGA X
X ¥ WEIGHTS x% % ¥ (DEG.K.» % (BaRS) X X
KK KK KK KK K KKK K KK KK 0K 3K KK 0K K K 0K KK K 30K K K 308 KO KK K K 0K 30KOK 0K 30K 3KOK KK XK K K KKK X
X N2 X 28.0100 % 0.,9396 % 126.2000 % 33.0612 X% 0.0400 x
¥ €02 X 44,0100 x 1.8248 % 304.2000 x 71.8443 X D,2250 %
¥ C1 ¥ 16.0400 X 41,0507 % 190.,46000 % 44,8033 x 0.0115% x
X C2 ¥ 30,0700 %x 13,2821 % 305.3999 % 47.5686 % 0.,0908 x
x C3 X, .44,1000 x B.174% % 34%.8000 % 41,3511 % 0.1454 %
¥ IC4 ¥ 58.1200 % 1.2568 % 408.,1000 % 35,3284 X 0.1740 %
X NC4 X 58.1200 x% 3.4335 % 425,2000 x  37.008%2 % 0.1928 %
¥ ICS ¥ 71.9260 X% 1,4308 % 4465.1358 % 33,9292 % 0.2233 %
X NCS3 X 72,1500 x 1,6398 % 469.599% % 32,8638 X% 0,2273 %
¥ (6 X 84.9304 x% 3.4497 % 517.6158 % 32,7330 % 024603 %
¥ C7 X ?8.2248 x 2.4548 % 3552.6295 x 30,8945 X% 0.2886 %
x (8 ¥ 111.3748 x 2.9872 % 383.6931 % 27.8140 X% 0.3226 %
x C9 X 125,9732 X% 2.0182 % 607.3316 X 25,3192 X 0.,3764 X
x €10 X 141.10946 X 1,3451 % 4621.0479 % 22,3459 X 0.4074 %
¥ Cli+ % 257.06464 % 13.489% % 798.8B820 %k 15,2465 % G.8043 %
KK 0K KKK KKK OKOK K K KKK K KOK K KKK KK KKK KKK AR KR KRR K KR KKK KKK AR KKK KKK KKK KK



P.V.T. STUDY N° 84/2-41

COUNTRY :  NORWAY FIELD: 1/3 WELL: 1/3 -3 RESERVOIR: T. 3 Bis

1/3-3 TEST 3B RESERVOIR FLUID CALCULATED

BGROUFING RESULTS INTO 26 CUTS

KR K KOK K 30K K K 30K 0K KK KKK KK 0K 0K K K K 30K 0K K 0K 3K 3K0K 30K 0K K 30K 0K K 0K K KK 0K KOK X0k XK KK XK
¥ CUTS % MOLECULARX MOLE X TC X FC X OMEGHA X
X ¥ WEIGHTS x % ¥ (DEG.K.) % (BARS) X X
KKK K K K KK KK 0K 30K OK KKK KK K KK 30K KK KKK K KOK0KOK KKK KK AOK KKKKKOR KRR KKK KK KKKk

X N2 ¥ 2B.0100 x 0.93926 % 126,2000 x 33,0612 % 5.0400 X%
¥ Co2 ¥ 44,0100 X 1.8248 x 204.2000 % 71.8463 X 0.2290 %
¥ C1 ¥ 16,0400 % 41,0507 ¥ 190,6000 % 44,8033 % 0.,0113 X
¥ .2 X 30,0700 % 13,2821 % 305.399% % 47.54686 X 0.0908 ,%
X C3 X 44,1000 x B.,1749 % 3469.8000 x 41,3011 % 0.14%54 %
¥ IC4 X 58.1200 % 1.2568 % 408.,1000 % 35.5284 % G0.1760 %
X NC4 ¥ 58.1200 x 3.43535 % 425.,2000 % 37.0038 x 0.1923 %
¥ ICS X 72,1500 x 1.2891 % 440.3476 % 32,9590 X 0.2272 %
¥ NC3 X 72,1500 x 1.6398 % 469.5999 x  32.8638 X 0.2273 X
¥ CCS X 70,1400 x 0.1617 % 511.5%9% % 43.9170 X% 02,1923 %
¥ FCé X 86,1800 % 2.,0705% % 503.45%97 x 29,3309 X 0.2849 X
x CCé X 84.1600 x 1.1387 % 343.4941 % 38,3386 «x 0.,2262 %
X AC6 X 78.1100 X 0.2406 % S62.0999 X 47,6673 X 0.2100 X
X FC7? X 100.2100 X% 1,9700 % 5346.4587 % 26.9033 X 0.,33460 X
x CC? ¥ 98.1887 x 1.3819 % 564.2004 % 2.8024 X% 0.2463 X
X AC7 ¥ 92,1400 % 0.5029 % 991.7000 % 40,0681 X% 0.2566 X
X FCB X 114,2300 % 1.3467 % 564.2370 % 24,4475 X 2.3780 %
x CCs8 ¥ 112,2108 x 0.8855 % 592.,6021 % 28,7755 X 0.,23746 %
¥ ACH X 1056.1600 % 0.7634 % 61%.8563 X  34.9264 X 0.3228 %
¥ FC9 ¥ 128.2352 x 1,0712 % 590.2618 x  22.7589 X 0.4138% ¥
X CC9 K 126,2354 % 0.,9126 % 622.35%90 % 27,1586 % 0.,2971 %
¥ AC? ¥ 120.,1900 % 0.4541 % £43.067% %  31.4938 % 0.3830 X
X FC10 % 142,2800 % 0.9850 x $10.8304 x 20,9199 % G.,4561 X
¥ CC10 % 140,2700 X 0.2844 % 5£62.,4598 % 2B.1742 X% 0.32548 X
X AC10 % 134,2200 % 0.0479 x 650.0001 x 30,0939 X 0.3780 *
X C11+ % 257.6664 x 13,6899 % 798.8820 % 15.24465 C.B80432 X
KOK KKK K KKK K KK KK KKK K ROKKOKKOKOK KR X RO R KKK KRR KKK KKK KKK R KR KK KKK KK KKK



COUNTRY : NORWAY

FIELD : 1/3

1/3-3 TEST 3B RESERVOIR FLUID CALCULATELD

P.V.T. STUDY N° 84/2-41
WELL: 1/3 - 3

RESERVOIR : T. 3 Bis

K K K KK 3K 3K KK KKK K K KK 0K K KK KK 3K K K K K0K KK KK KK KOK KKK KK KO K K K

X

2

X

X

X
X
X
X
X
X
X
X
X
X
X
X
¥
¥
X
X
X
X
X
¥
X
X
X
X
) ¢
X
X
X
X
X
X

COMFONENTS X MOLE %
K KKK KKK KKK KO KK KK KKK KKK KRR KKK IR KK KA K KRR KKK KKK KK
X

Azote X Q0.92396
Dioxwde de carbone X 1.8248
Hethane X 41,0507
Ethane x 13,2821
Frorane * 8.1749
Isobutzane 3 1,2548
Normal butane X 3.4355
2-2 dimethulrrorane 3 00,0025
Isorentane * 1.2B66
Normzl rentzane X 1.63298
2-2 dimethzl butane X 0.,0244
Cuclorentane X 0.,1617
2-3 dimethylhutane X 0.0733
2 meth<l rentane . 3 0.6124
2 methuelrentane X 0.2419
Normal nexane 4 1.0184
Methylcuclorentane X 023532
2-2 dimethylrentane X 0,0504
Benzene X 0.2406
2-4 dimethulrentane X 0.0201
3~-3 dimethuelrentane * 0.,0103
Cuclonexane X 0.,6035
2 metnglhexane X 0.2743
1-1 dimethuwlcsclorentane 3 0.0554
2~-3 dimethelrentane X 0.,0765
3 methwelhexane X G 2852
1 trams 3 dimethwlexclorentane X 0,0902
3 ethulrentane X 0.0178
1 cis 3 dimethuwlcwclorentane ¥ 0,08%&
1 trans 2 dimethulcgclorentane * 0.1345
Normal hertane X 0.8354
i ecis 2 dimethuwlcuwclorentane ¥ 0.0133
2=2 dimetnhuelhexane * 0.,0212
1-1-3 trimethzlceclorentane X 0.0410
Methueylcuclohexane b 3 0,92850G
2-5 dimetnglhexane % 20,0443
2-4 dimethulhexane X 0.,04432
Ethulcwclorentane X 0,0294
2-2-3 trimethuelrentane X 00,0028
1 t2 c4 trimethuwlcuclorentane X 00,0415
3-3 dimethuwlhexane X 00,0094
Toluene X 0.,502%
1 t2 3 trimethwlcecuclorentane * 0.0434
2-3-4 trimethulrentane X 0.,0052
2-3 dimeth=zlhexane X 0.,0297
2 methuel 3 ethulrentane X D.,00%90
2 methvlhertane b 3 0,2532
1-2-2 trimethwlcuclorentane X 0.0124
4 metnwlhesrtane 4 0.0780
3 methuelhertane X 00,1882

X
) ¢
X
*
*
X
X
¥
X
X
X
X
X
X
X
X
*
X
X
X
%
X
X
4
X
X
X
¥
X
x
X
) 4
*
4
X
X
X
X
X
*
X
X
¥
X
X
X
X
X
X
X
X
X

*

30K K K KK K K KK K KK K KOK K 30K OK KKK K K K KOK K KO0 KK KOKK 0K KKK X K

X
X
X
X
X
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X
*
X
X
¥
X
X
X
X
X
|
X
X
¢
X



COUNTRY : NORWAY

P.V.T. STUDY N° 84/2-41

FIELD : 1/3 WELL: 1/3 -3

1/3-3 TEST 3B RESERVOIR FLUID CALCULATED

RESERVOIR :

3K K K KKK KK KK KK K KKK 0K KK K K KKK K KKK OK KK XK KKK XKk Kok
MOLE X%
KKK KKK KK KKK KKK 0K 0K K K0K 5K KKK K 0K 0K 0K K KH0K K KKK K KKK ok ok X

X

X

X
X
X
X
X
X
X
¥
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
¥
X
X
%
X
X
X
4
X
X
X
X
X
X
4
X
X
X
X
X
X
X
X
X
X
X
X
X

COMFONENTS

3-4 dimethulhexane

methwl 3 ethulrentane
ethelhexane

c2 c4 trimethuylcuclorentane
cis 3 dimethulcwclohexane
trans 4 dimethulcyclohexane
methel trans 3 ethglcocvwclorentane
methel cis 3 ethwlcuwclorentane
methel trans 2 ethulcuclorentzane
Cuclohertane

Normal octane

1 trans 2 dimethulcsclohexane
I trams 3 dimethzlcuclohexane
1 cis 4 dimethglcowclohexane
-3-3 trimethwlhexane

-2 dimethylnertane

-4 dimetnezlhertane

iethul 4 ethylcowclorentane
dimethgylhertane

dimethwel c3 ethulcucloreniane
dimetnhwel hertane
Fropslocsclopentane

3-5 dimethelhertane

3-3 dimetnelhertane
Ethulbenzene

Ethylcuyclohexane
Dimethslcyclohexane

1-1-3 trimethuelcuclohexane
1-1-4 trimethulcuwclohexane

1 3 ¢35 trimethylcwclohexane
livers narhtenes en c?9
Fara-uulene

Meta-uulene

2-2 dimethyglhertane

3-4 dimethwlhertane

c3 19 trimethulcuclohexane
methel octane

methsl octane

ethelhertane

meth=l octane

Ortho-xglerne

1 t2 ¢3 trimethylcuyclohexane
1 t2 c4 trimethelcuyclohexane
1-1-2 trimethylcudclohexane

I S A Y RN

I.J H fJ - f..'l T-J I‘J

l'll—'-er»:I

Cl

[N IN IR SR B

"Isorrorulcewclonesane

1 ¢c2 c4 trimethulcuclohexane
1 methuwl t4 ethulcyclohexane
1 methzl ¢33 ethulcuclohexane
Normal nonane

Cumene

1 methul c2 ethulcuclohexane

,

0.
00
O’
0.
00

0

0'
G.
0')
O.

O

Q.
00
0.
0.
Of
0'
Q.
0.
0.

¢

0.
G,
0.

O

0.

Q

0.

O
O

0297
0033
0048
0102
1398
+1398
0415
0129
G129
0046
+ 6193
ooav
0940
G614

0194
0334
0083
05932
0070
+0513
0294
0177
0063
0939
1744
0029
05453
0132
00352
0.1948

¢.1068

0.
0.
Q.

40351
0150
01590

00,0139

0.
0%
Q.
0'
00

0

0.
0.
O'
0.
0’
0.
0.9
0.
0.

0791
0997
0458
1102
1575
+0058
0058
0181
0240
0135
0293
0820
146
0594
0055

KKK K KK KK 3K K 0K K K K KK KK K 3K KK 30K 30K 3K KKK K KK KK KKK K0k KK

0044,

X

¥

X
X
X
X
X
X
X
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X
X
X
X
4
X
X
*
E
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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X
X
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X
X
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¢
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X
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COUNTRY :

NORWAY

1/3-3 TEST 3B RESERVOIR FLUID

FIELD: 1/3

P.V.T. STUDY N° 84/2-41
WELL:1/3 - 3

CALCULATED

RESERVOIR :

KKK KKK KK K KK KK H0KOK K 30K K KK XK 3 K K 0K 30KKOK0KOK KK K XK KKK KK KK XXk

X COMPONENTS X MOLE %X X
KK KR K KO K K OK 0K K K KKK K K KK K KOK KKK K 30K 40K SORKCRIOKOKOK K KRR R KK
¥ X X
¥ 1 methuyl t2 ethulcyclohexane X 0,0220 x
¥ 1 methel 1 ethwlegclonexane X 0.0161 X
¥ 3-3-5 trimethulhertane * 0,0092 X
¥ 4-4 dimethwsl octane X 0.05846 %
¥ 2-5 dimethuwl octane X 0.02371 X
X FProrulbenzene X 00,0283 X%
X 2-6 dimethgl octane X 0.,1103 «x
X 2-3 dimethuwl octane X 0.0208 X%
¥ 2-4 dimethwl octane X 0.0079 X
¥ 4-5 dimetnwl octane X 0.0236 X
X 1-3 ethel toluene % 00,1042 X
X 1-4 ethuel toluerne X 00,0430 X
¥ Tetramethuelcuclonexane X 0.,0121 x
X 5 methel nonane X 00,0087 X
. ¥ 1-2 ethyl toluerne . 0.0279 X
¥ 4 methwl nonane X 0,0964 %
¥ 2 metnel nonane X 0.1415 X
¥ 3 methuwl nonane X 0,061 X%
¥ 1-2-4 trimethulbenzene X D.1248 %
X Isobutwzlbenzene X 0.047%9 X
X Normzl decane ¥ 0.4057 %
¥ 1-2-3 trimethglbenzene ¥ 00,0663 X
¥ Divers narhtenes en clo ¥ 0.2723 X
¥ Cli4 XEKEKERKKKRIOOERRRRAOKRXRKKKKKKKE 13,6899 %
x Ci1l GFC * 2:.5948 ¥
¥ C12/13 GFC % 2.9981 X%
X Cl4/15 GFL X 1.8834 X
X Cl6/17 GFC % 1.3241 %
x C18/19 GFC X 1.0078 %
X C20/24 GFC % 1,60460 X
X C25/29 GFC % 00,8824 X
x C30/39 GFC % 0.8710 X
X C40/49 GFC x 0.3300 %
¥ CH0/74 GFC % 0.17867 X
X C74/99 GFC %X 0,0154 X
X X X
X X

MOLECULAR WEIGHT = $9.38
C11+ MOLECULAR WEIGHT = 237,47

30K KK KK K KK SKOK KOK KK KK KK KK KK KK K KKK O R K CKOR KOO0 R R X
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3 - SEPARATOR AND TANK FLUIDS STUDY

SAMPLES CHECKLIST

SEPARATOR GAS STUDY

SEPARATOR FLUID STUDY

CONTRACTION LIQUID COMPOSITION

TANK LIQUID STUDY



PRESSURE BARS

TEMPERATURES °C

BOTTLE N° CONTENTS SAMPLING METHOD REMAREKS
FIELD | LAB. FIELD | LAB.

A 4471 Separator GAS Surface 24,5 24 22

A 4463 " " Under vacuum 24,5 24 22

A 4472 " " 24,5 24 22

A 4470 " " 24,5 24 22

A 4469 " " 24,5 24 22

2757/2 Separator OIL Equilibrum 24,5 11 21

2757/4 " " " 24,5 11 21

¢€/T :andld  AVMHON :xdLNNOD

:7AM

¢ - ¢/1
=¢/7

sTg ¢ 1 *HIOA¥ESHY

oN A4NLS [LAd

— v —

{ .

I SAMPLES CHECKLIST l

B T B o D T



COUNTRY: NORWAY piELD: 1/3

PVT STUDY N°

84/2-41

WELL:

1/3 -3

RESERVOIR :

I SEPARATOR GAS STUDY I

T. 3 Bis

SEPARATOR PRESSURE 24,5 pars
SEPARATOR TEMPERATURE 62,2 o¢
.COMPONENTS MOLAR % PRESSURE BARS z ®

N, 1,505
co, 2,770
SH, - 251 0,7891
RSH - 201 0,7335
¢ 65,274 151 0,7120
Cy 18,099
Cs 8,525 +101 0,7586
Ic, 0,919
NC, 2,017 51 0,8712
IC; 0,363 31 0,9220
NC, 0,351 25 0,9372
Cg 0,152 24,5 00,9384
Cy* 0,025

SPECIFIC GRAVITY (air = 1) 0, 8180 ‘J REMARKS

DENSITY = at 15/750 Kg/m3 0,9889 « For caloulation purposes

at 0/760 ]_’0571 u urpo )

MOLECULAR WEIGHT 23 ,69 “# the C, are assimilated with the Cq

GROss HEATING VALUE *

KJ/STD M3 48896,27

C,, CONTENT g/m3 at 15/750 256,294 ¥

Cyt 99,381

Cs+ 28,131

Co+ ‘ 6,585




P

Q
=]
c
-4
=3
SEPARATOR GAS STUDY 2
SEPARATOR PRESSURE 24,5  bars :%U
=
SEPARATOR TEMPERATURE 62,2 °C =
=
m
.
MOL AR % COMPOSI TION E’
BOTTLE N° A 4472 A 4470 A 4469 | A 4471 A 4463 s
~
SAMPLING METHOD EQUILIB. |EQUILIB. | EQUILIB. | EQUILIB.|EQUILIB. bl
.
|5
N, 1,504 1,502 1,503 | 1,508 1,506
co, 2,804 2,766 2,777 | 2,763 2,773 ' g
SH, 4 - - - - 5 |2
1= RSH - - - - - -
| F c, 66,158 | 65,425 | 65,380 | 64,801 | 65,497 . Z
'l =
o c, 18,176 | 18,112 18,130 | 18,023 18,128 E @
: N
| = Cs 8,241 8,481 8,508 | 8,636 8,475 N
e 1S, 0,815 0,907 0,905 | 0,969 0,895 Sl
s Nc, 1,704 1,977 1,966 | 2,191 1,935
= Ic, 0,263 0,347 0,341 | 0,432 0,331
' 3 NC, 0,242 0,330 0,324 | 0,430 0,318
E Cq 0,093 0,130 0,135 | 0,211 0,132 ’ w
3 Cqpy 0,000 0,023 0,031 0,036 0,010 E
’ x
t <
. e
: =
' : ' REMARKS :i
| - -
‘ 2
! b
| L
é 3
i
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PVT STUDY Ne 84/2-41

COUNTRY : NORWAY pipp. 1/3 WELL : 1/3 -3 RESERVOIR ; T. 3 Bis

PRESSURE - VOLUME RELATION
OF SEPARATOR LIQUID

TEMPERATURE 62,2 TEMPERATURE °C

PRESSURE RELATIVE VOLUME PRESSURE RELATIVE VOLUME

BARS m3/m3 OIL AT SP BARS m3/m3 OIL AT SP
351 0,9736
201 0,9786
151 0,9842
101 0,9901

51 0,9963

30,8 0,9991

24,5 P.S. 1,0000

24,3 1,0009

23,8 1,0019

23,6 1,0039

REMARKS




. ) N,

1_3_3 TEST 3BIS SURFACE STUDY

P - V RELATION OF SEPARATOR LIQUID

1.002d..

T =62.2°C

.994d_ \\\\\\\\\

0.980d

RELATIVE VOLUME (M3/M3)

9.978a. -

| | A 1 i

$0.2 €0.0 /3.8 12e. 156.

PRESSURE (BARS)

-6l -
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PVT STUDY N° 84/2-41

COUNTRY : NORWAY FIELD : 1/3 _ WELL : 1/3 -3 RESERVOIR : T. 3 Bis

| " SEPARATOR LIQUID STUDY l

SEPARATOR PRESSURE 24,5 Bars

SEPARATOR TEMPERATURE 62,2 °¢

IN RELATION TO TANK LIQUID
AT TANK T AT 15 °C
CONTRACTION FACTOR 0, 8603 0,8479
CONTRACTION GOR 37,11 37,66

CHARACTERISTICS OF SEPARATOR FLUID

DENSITY CALCULATED BY MASS BALANCE

(Kg/ m3) = 741,0 Kg/m3
THERMAL EXPANSION COEFFICIENT
(m®/md/ C) = 0,9097 107>

TOTAL MOLECULAR WEIGHT = 135,84




N\
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COUNTRY :  NORWAY

FIELD : 1/3

1/3 = 3 TTST 23R CA7Z COMNTRACTIOH

hhkdkXhkhhhkhhhhkhrhhrhddhdhhkkhhkhhkk

* CONSTITUANTS * % MOLAIPES *
dkkhkkkhkhhhhhhkkhkhkhrrhkhkhk

* %* *
* N2 * o.s502 *
* cCozZ * 1.921 *
* ir2e * n,Nnnn *
* Rau * n.nnn *
* cl * 24,840 *
* c2 * 25.045 *
* 3 * 25,6352 *
* T4 * L.2€0 *
* NEoF * 10,714 *
* ICS * 2.594 *
* NCS * 2.584 *
* Ct * 202 *
* C7+ * N.HLT *
* * *
khhhkhkhddbhkdthhhhkhbhkrrkrtthrhdki

CHIALTUP PT COYNPUSTINYG (PCS) =

P.V.T. STUDY N° 84/2-41

WELL:1/3 - 3 RESERVOIR : T. 3 Bis

CARACTERICTICULS PUEYSITUES

DENCITE (ATP=1) = 1.3137

MACSE VOLUMINUL (Wa/13)
COMDITINYS STAMNLAPDS @ 1.5°092
CONDITINNS MNOPMALTES @ 1.K078

MAGST YOTLALNTFE 3e.05

TENTUDS (7/STn.13)

C3+ = 1N067.177

Ch4+ = 595,354
C5+ = 237,106
Co+ = 75,20

A60.69 RI/STR.0D



P.V.T. STUDY N° 84/2-41

COUNTRY : NORWAY FIELD : 1/3 WELL:1/3 -3 RESERVOIR : T. 3 Bis

m A BN NS U0 BN S OB GB B U B B U aE G BB @ e

1 - 3 - 3 TEST 3B SURFACE HUILE CONTRACTION

hhhkdhhhhhhkhhdhhdhhhhhhAhhhhhhhhhhhhhdhhhdhhhkhhhkdkhhkhhhhhkdkdkkk
* COMPO=- * MOLF * UEICHT * VOLUNME * MOLECULAR* DENSITIES *

k -NENTS * 4 * 4 * b4 * URIGCUTS * (¥C/M3) %
LRI ESEE LT ER LI EEEEE IR R X R R R R R R E R X Y R R R R R R R ]
% * %* * * * *
* N2 *x N,0N0 *x N,nnn x  0,0N0 * 28,01 * 345.0 *
*  C02 x N,000 % 0,000 % 0,000 % 44,01 % 501.0 *
*  §og x N,00N X 0,NND X 0,000 % U, 08 % 003, 0 *
*  RSH x N,000 * 0.0N0 * 0,000 * 48,11 % 66,0 *
* 1 * 0,000 * 0,nO0  * 0,000 * 16,04 % 300.0 *
*x  C2 x 0,273 k0,040 % 0,105 * 30.07 % 177.0 *
* 3 * 1.8A0 * 0,400 * 0,784 * 44,10 * 502,0 *
* 1c4 x n,01n k0,323 *x 0,466 * 52,12 % 563.0 *
*  NCA * 3,791 % 1,316 * 1,932 # 58.12 * 594.,0 *
* ICS * 3,150 * 1,355 * 1,715 * 71.92 % 42,3 *
* NCS5 * 3,707 x 1,636 * 2,107 # 72.15 * A31.0 *
x 6 * 10,4409 * 5,205 % £,070 * 84,87 * 700,3, %
*x 7 * 11,045 *  F_477 *x  7]106 % ag,2n % 741.1 *
*x. re * 0,576 * €£,379 * 6,802 * 111,55 * 762.5 *
* (o9 * 6,485 * L, 878 * 5,164 * 1925,0¢ % 767.0 *
* c10 * 4,350 k  3_fRA * 1,038 * 141,11 * 756, % *
*  C11+ * 44,2P5 * 6P,136 * 61,011 * 257,67 * agg, 8 *
* % * L3 * * %
* %

LEEEREAEEEELELES ERESEEEEIESES R I E R Ry Y Y L L

NENSITIES (Vo/MTY)

AT 15.0 €. DFCPEES = 212,0

AT 12.0 C. DEGRFES = 8n1,2

MNALECULAR UPICHT : 1A7.46
VISCOSITIFS (CPN)

AT 15.0 ¢. DEGRFTS = 4,39

AT 32.0 c. pPROPEREC. = 3,20
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COUNTRY : NORWAY

1

FIELD: 173

P.V.T. STUDY N° 84/2-41
WELL :

= 3 - 3 TEST 3R SURFACE HUILE CONTRACTION

1/3- 3

RESERVOIR :

T. 3 Bis

hkhhhhhhhkhhhhhhkhhrhkhhhkhhhhkhhhhhhhdhhhhhhhhhkhhhhhkhhdhkhdk ki kodkdhddhddkdhdhdk

* WETAGHT ¥ % YNLUVE
hhkhhhhdhhkhhhkhdhhdhhdhdhhhhhhhhkhhhhhhrhhhhhhkdhbhkrhhhhhhhhrhhchkrhhrhrhk

*

*

*
*
*
*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
]
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*
*
*

COMPONEMNTS

Ethane

Propane

Isobutane

Normal butane
Isopentane

Normal pentane

2-2 dimethyl butane
Cveclopentane

2-3 dimethvlhutane
2 methvl pentane

3 methylpentane
Normal hexane

- Metbylcyclopentane

2-2 dimethylpentane

Penzene

2-4 dimethylpentane

3-3 dimethylpentane
Cyclobexane

2 methylhexane

1-1 dimethyleveclopentane

?-3 dimethylpentane

3 rethvlhexane

1 trans 3 dimethylcyclopentane
3 ethylnentane

1 c¢cis ? Aimethylcyclopentane
1 trans 2 dimethylecyclopentane
Yormal “eptare

1 cis 2 dimetbyleyclopentane
2-2 dirmethylhexane

1-1-3 trimethvlcveclopentane
Metbylcvyclohexane

2-5 dimethylhexane

2-4 dimethylhexane
Fthylcyvclopentane

2-2-3 trimethylpentane

1 t2 ¢4 trimethylcyclopentane
3-3 dimethylhexane

Toluene

1 t2 ¢3 trimethvlcyclopentane
2-3-4 trimethvlpentane

2-3 dirmethylhexane

2 methvl 3 ethylpentane

2 methylheptane

1-2-2 trimethyleyclopentane

4 methylheptane

3 methylheptane

3-4 dimethylhexane

3 methyl 3 ethylpentane

J ethvlhexane

1l ¢2 c4 trimethylcyclopentane

*

F ok ok % Nk K R Ok N Ok o kK N OF R O F R K Gk k Ok Kk K R Ok F ok k F N Ok N K % X F % ¥ ¥ ¥ % ¥ ¥ O F ¥ * ¥ F

0
1
N
3
2
3
n
0
n
1
n
3
1
n
0
n
0
1
0
U
N
0
0
0
n
0
?
0N
D
n
3
0
n
n
0
0
0
1
n
N
n
0
N
0
0
n
0
0
0
n

MOoLP ¥

.273
. 861
.931
. 792
.637
.797
.060
.523
. 237
. 6482
.993
N4l
. 7131
162
.778
065
.02
. 952
. 227
170
247
.022
.02
.057
28N
Y/t B
.573
L0417
.NAG
.133
. Nea
.143
.143
.127
.0na
. 134
.N21
.627
. 140
.017
.N0A
.N20a
.825
. 040
252
. 600
.006
.011
.022
.033

Ok Ok % R Ok R R N R % Ok B R ok Ok B K R R F B R R R O O ok N b R O Ok % B N N % W K ¥ ¥ X ¥ N A * F ¥ X ¥ *

n.ng4a
n, 400
0.323
1.31¢
1.135
1.636
0.N016
nN.219
n,122
N.,P43
N.511
1.56A5
n,.27n
N.008
N.3613
n.n39
n,020
n.oa1
0.521
nN.105
N,14¢9
Nn.552
N.171
N.N34
nN,170
N.255
1.540
n,02x
n,n47
n,o8e
1.211
0.008
n,noap
0,078
n,.00A
n,naon
nN.021
Nn,895
N.0%4
n.n11
N.066
n.n2n
0,563
n.n27
N.172
N.415
ND.NK6
0.007
0,015
0.022

%

A % ¥ Gk ¥ A F kO O O F Gk R F % H % F ¥ * H * ¥ * ¥ * *

F % ¥ N F Ok X N X o k F X X o+ H ¥ ¥ % ¥ ¥ b

%

N.106
n,724
N,4LHHk
1.932
1.478
2.10R
N.044
N.2137
0.149
1.n48
0,621
1.716
Nn,939
N,117
n.324
nN.nN&7
N.023
1.n19
N.A2
0.112
n.172
N4
n,1e5
N.040
Nn.1°%¢4
n,274
1.820
N.N2A
N.054
n.,nNog
1.90n2
0.114
N,113
n.n7e
n,nn7y
n,nq97y
N.024
N,2e3¢4
Nn,101
n.N13
n.n74
n.n22
N,h52
n.n28
0.127
0.476
Nn.Nn74
Nn.oneg
n.017
o.n213

*********************************************************************

*

*

*
*
*
*
*
*
*
*
*
*
*
%
*
*
%
*
*
*
*
*
*
%
%
*
%
%
*
*
*
*
*
*
*
*
*
*
*
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
*
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P.V.T. STUDY N° 84/2-41

COUNTRY : NORWAY FIELD: 1/3 WELL: 1/3 -3 RESERVOIR:T. 3 Bis

L

1 - 3 - 3 TEST 3B SURFACE HUILE CONTRACTION

Ak hhkhkhhkhkhhhhhdkhhkhhhhhhkbhhhdhdhhhhrhhkdhhhhkhkdhkhhbhhhhdhhhhhhhkhkhkdkk bk hkdh

* COMPONENTS * MOLF % * UEIGHT 7 % YALUME 7 *
khkhkhhkhkh khhhhhhhhkhhhhhhhhhhbhhkkhrkhhhhhhhhhrdhhhhhohhhhdkhhhhkhhhkdhkkkk
* * * %* *
* 1 ¢is 3 dimethylecyclohexane * n.452 * 0,301 * n.320 *
* 1 trans 4 dimethylcvelohexane * n,452 * n,an3 * n,221 *
* 1 methyl trans 3 ethylcvclopentane * N.,134 * 0,000 % n.nas %
* 1 methvl cis 3 ethylcyclopentane * n.,N4L2 * n,N2R % 0,N3n  *
* 1 methyl trans 2 ethylcvclopentane * n,n42 * n,n22 * n,n29 *
* Cyclohentane * n,n1s5 * n,nna  * n,nne %
* Norrmal octane * 1,717  * 1,308 % 1.504 %
* 1 trarms ? dimethvlicyelohexane * n, 028 % n,n19 * n,n2n *
* 1 trans 3 dimethvlecvelohexane * nN.31n * n,2ne  * 0,214 *
* 1 cis 4 Aimethvlcyclohexane * n.108 * n.,133 * n,13g  *
* 2~-3-5 trimethylhexane * n,M4 % n.nN11 % n,N12 *
* 2-2 dimethylheptane * n.Ne3 * n.04e  * n.ns5s *
* 2-4 dimethylheptane * n.108 % Nn,NR3  * n.noLs %
* 1 methyl 4 ethylcyclopentane * n,nN27 * n,n18 * 0,019 *
* 2=-h dimethylheptane * N.102° % N.147 * n.,1A8 *
*# 1-1 dimethv] ¢3 ethylecyvclopentane * n,n23 % n,n01s % n,n1é6 *
* 2-5 dimethyl hentane * N.1a6  * 0,127 * n,.143 *
* Propyvlocyclopentane * n,n0a9s * n.ne4 * N.NAA %
* 3-5 dimethvlheptane * 0.Nn57 % n.n4s % n,n4a  *
* 3-3 dimethyvlbheptane * n.n2n * nN.N1a * n,Nr1s  *
* Fthylbenzene * n,304 * n,193 * n.,1en %
* Fthylcvclohexane * 0,571 * n,ag2 * n.293 *
* Dimethylcvclohexane * n.,nna  * n,n0a % n,ony *
* 1-1-3 trimethvlcyclechexane * n.1746 * n,133 * N.136 %
* 1-1-4 trimethylcyclohexane * .04 X c.022 % n,n33 *
* 1 ¢3 ¢5 trimetbhylcyclohexane * n,n17 * n,n13  * n,n113  *
* Nivers nanhtenes en c9 * N.A1G6 % N, A0 % n, AR %
* Para-xvlene * n.,345 % n.219 * n, 206 *
* Meta-xylene * 1.21n  * Nn,831 * n,777 %
* 2-3 dimethylheptane * n.nso % n.N3A7 % n.n&1 *
* 1-4 dimethylheptane * n.c40 =% n.n37 =* n,n&1  *
* 1 c2 t5 trimethvlcyclohexane * n.n4s5  * n,nNx4 * n,n3s *
* 4 methyl octane * N.2%6 * nN,10¢ * n,22n *
* 2 methyl octane * n,322 * n,247 % n,280 %
* 3 ethylhertane * n,142 % n,113 * N.126 %
* 3 methvl octane * 0.256 * n,273% % n.307 %
* Ortho-xylene * n.sna % n,123 +* n,roy7 %
* 1 t2 ¢3 trimethvlcvelobhexane * n.n1e  * n,.n14  * n.o1s %
* 1 t2 ¢4 trimethylcyclorexane * p.017 % n.N14L % n,n14 %
* 1-1-2 trimethyleveclobexane * 0,054 * 0,044 % n.N4s5 %
* ITsopropyleveclohexane * nN,N77 % nD.Ns59 % n, 062 *
* 1 ¢2 ¢4 trimethvlcyclohexane * n.0L4 * 0.,N33 % n,nir *
* 1 methyl t4 ethbylcyclohexane * n,nes * n,n77 % n,n73 *
* 1 methyl ¢3 ethvlicvelohexane * 0,298 * 0.217 * n.221 *
* Normal nonane * 1.622 % 1,242 % 1.309 %
* Cumene * 0.1n2 * n,138 =* n.130 *
* 1 methvl c2 ethylcyclohexane * 0,018 * p.n13 * n.014 *
* 1 methyl t2 ethylevclohexane * c.071 * D.054 % n,nNs5 *
* 1 methyl 1 ethylcyclohexane * 0.052 * n,N39 * n,nN30 *
* 3-3-5 trimethylheptane * 0,030 * 0.025 * U.u28 *
* x L] = x
dkhkkhhkhkhhhkhhhhhhhkhkhkkhkhkhhhkhhhhkhkhhrkhhhhhkhkhdrhhkhhkhkkhkkhhkrhrkhkkhxk
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P.V.T. STUDY N° 84/2-41
COUNTRY : NORWAY FIELD: 1/3 WELL:1/3 -3

RESERVOIR :T. 3 Bis

1 - 3 - 3 TEST 3B SUPFACE HUILE CONTRACTIOY

ll ***********************************************************************
* COMPONENTS * MOLE 7% * WEICUT ¥ * VNLT'ME ¥ *
***********************************************************************

l‘l * * * * *
* L-4 dimethyl octane * n.18¢ * n.161 * n,177 *

* 2-5 dimethvl octane * 0.120 * ND.102 % n.114 *

* Propylhenzene * o.nel * N.NAA * 0n.0A2 *

* 2-6f dimethyl octane * 0,357 * nN.3031 % n,337 *

* 2-3 dimethyl octane * n,nNe7 % 0.057 * n.063 *

* 3-4 dimethv]l octane * n.025 * n.n22 % n.n23 *

' * 4-5 dimethyl octane * n,076 % N.0A5 * n,o7rn %
* 1-3 ethvl toluene * nN.337 * n,242 * nN,226 *

* 1-4 ethyl toluene * 0,132 =* n.1no * n,004 %

l * Tetramethvlcyclohexane * n,n39  * 0.033  * n,n3r x
* 5§ methyl nonane * 0.028 * 0.024 % n.N2p

* 1~-2 ethyl toluene * n,na9n * 0.065 * N.NAD %

* 4 methyl! nonane * 0.31> * 0.265 * n,2931 *

l * 2 methvyl nonane * nN.45% * n,389 =* n.433 *
* 3 methyl nonahe * n.211 * ' n,179 * n,107 *

*# 1-2-4 trimethvlhenzene * N, 404 * n.2an % n,268 *

I * Tsohutylhenzene * n.155 * n,124 =* n.117 *
* “armal! decare * 1.312 * 1.115 * 235 %

‘ # 1=7-3 trimethylhenzene * n.215 * Nn,154 * n,130 *
l * Divers naphtenes en cl0 * n.281 * n.,738 * n.731 *
kO Cl14 *hkkkrkkkdkkhdhhhhhhhhhhkhdhkhhhk LG.200 *  RR,134 *  A3,007 *

* 11 oPCc * 2,303 * 7.8190 % *

« * C12/13 cone * n,f07 * 10,250 * *
I * £14/15 npC * 6.n02 * 7.458 % *
* C16/17 GPC X 4,283 * 5.95% * *

* C18/19 rpCc * 3.260 % 5.ne1 * *

l x c20/26 ape * 8,105 * 0,617 % *
, * c25/2¢° nPe * 2,054 % F 477 % *
* c3n/30@ ope * 2.°17 % 8,150 * ¥

* ~LN/L0 opn % 1.067 % 2,984 % *

‘ * C50/74 ol Yol n.,s72 * 2,90 * *
* Cc74/90 are * n.050 *  0,3A1 * ' *

_ * * * * *
II' ***********************************************************************

DENSTTIES (¥G/¥3)
AT 15.0 C. DFGREES = ®13.0
AT 32.0 C. DEGREES = 801.2
Cl11+ DENSITY = 2866.8

MOLFCULAR WEICHT = 167.46
C11+ MOLECUVLAR UEIGHT = 257.67

VISCOSITIFES (CPO) :
AT 15.0 C. DFCREES = 4,39
AT 32.0 C. DEGREFS = 3,20
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COUNTRY : NORWAY

P.V.T. STUDY N° 84/2-31

1/3/3 TEST 3P SEPARATOR OIL CALCULATFD

FLUID 1 :
1 -3

FLUID 2 :
1/3 -

MNLAR GOR

MIXTHUTE

MINTURL

3

MOLFECULAP WEICGHT

3 TEST 3® SURFACE HUILFE COMTRACTINY

TEST 3R CAZ CONTRACTION

N.32329

Rkhkhkhkhkkhkkhhkhhkhhhhhhkthdhhhhhhhhkhkhkhhhdhhkhhkhhdhhkk

* * * © %
* COAMPONENTE * TLUIDN 1 * PLUID 2 * MIXTURF *
* * * * %
khkhkkhhhkhhkhhhrkhhhhhhrhhdhhhhkhhhhhhhkkhkdhhkhhhhdd
* * * * *
* M2 * N, 000 * n.5s502 * n,122 *
* c02 * n,o0nn * 1.8921 * n, 459 *
* LB * n.ono n,nnn % n.nnn *
* pen * n,nnn * n,nNne * n,nnn *
* cl1 * 0.00n0 * 24,040 * £.N6E *
* ra * Nn.273 * 25,045 * £.7225 *
* c3 * 1,860 * 25,79 * 7.669 *
* Iré * n.930 * L,2A0 * 1.744 *
* NC4 * 3.791 * 1N.714 * 5.4%13 *
* ICS * 3.15¢9 * 2.504 * J.021 *
* NCS * 3.707 * 2.586 * 3,501 *
* o) * 10,440 % 1.2¢2 * e,212 *
* c7 * 11.045 * N.,324 * QLL2A *
* CcR * a,576 * n,216 * 7.280 *
* ce * 6.4925 * 0.10° * 4,027 *
* c10 * 4,350 * n,nonn * 3,200 *
* Cl1+ * L4L,275 * n,nnn * 13,447 *
* * * % *
******************************************i****

PPOPERTIES

o4

e
LS ]
(%]

FIELD : 1/3 WELL: 1/3 -3 RESERVOIR:T. 3 Bis
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P.V.T. STUDY N° 84/2-41

COUNTRY : NORWAY FIELD: 1/3 WELL: 1/3 -3  RESERVOIR: T. 3 Bis

1/3/3 TEST 3B SEPARATOR QO0IL CALCULATED

Lvip 1 : 1 - 3 - 3 TEST 3R SURFACE YWILE COYTPACTINX
LuInp 2 1/3 = 3 TFEST 37 GAZ CONTRACTINM

NLAR GOT : 0.3232¢0

***********************************************************************

* CHMPOYENTS * FLUIL 1 % FLUIM 2 %k rTVTURT %

kkkkhhhkhhk kR kkkdhhkhhrhhhhhkdhhhhhhhhhhhhhhrhhrhbhrhrhhkhdhkhhhhhrkhhhhk
* * * * *
* Azote * 0,000 * n,sn2  * 0.123 *
* Nioxvde de carhone * n,00n  * 1.881 * N.GLEN %
* Methane * N, nNNnN * 24 ,R41 * A.NRO X
* Ethane * n.272 % 25,046 % 5,325 %
* Propane * 1.961 * 25,635 * 7.660 %
* ITsobhutane * 0,231 * 4,260 1.744 %
* Yormal hutane * 3.792  * 10,715 * s.483 ¢
* 2=-2 dimethylnropare * n,one. * . n,N25  * n.0ne %
* Igopentane * 2.6%7 % 2.5A9 % 2.hR20 %
* Yormal pentane * 3. 707 % 2,526 % 2.501 %
¥ 27-2 A{methv]l hutane * N.NE % n,n2s % n,nsa  *
* Cvclopentane * n,5231 * n.noon n,3a9s5 *
* 2-3 Adimethvlbutane * nN.,237 * n.noo  * n.170 *
% 2 methvl nentane * 1.p42 % N.R1H % 1.706 %
* 3 methvipentane * n,o03 % n,211 * n,an? %
* “ormal hexane * 1,Nn41 % N, 440 % 2.006 %
* Yetrtylcyvclonentane * 1.7 * n.non * 1,300 *
* 2-2 direthkylnrentane * n,1A7  * n,nonn % n.123 *
* Penrene * n,778 % n,o0n * n,c2r *
* 2-4 dimethylpentane * n.neps * n,non * 0,047 *
* 2-3 diretbtylrentane * n,na3y % n,.nnn n.n2s *
* Cyclohexane * 1.9572 * n.nnn % 1,475 %
* 2 methvltexare * n,Pe7 % n,nno % Nn.A71 *
* 1-1 di~mettvlicyclopentare * n,170  * n,nnn % n,1725 *
* 2-% dimethvlipentane * n,247 % n,nnn -k n,187 *
* 3 methvlhexane * n,o02?2 % n,.onn % 0.69%7 %
* 1 trans 3 dimethylcyclonentane * n,200  * n,nnn  * n.220 *
* 3 ethylpentane * N, 087 % n.nno % N.n43 %
* 1 cis 3 dinmethylcyclonentane * n,2on0 % n,Nnoe n,219 *
* 1 trans ? dimethylcyvclorentane * n,47s  * n.onn * n,329 *
* Mormal heptane * 2.573  * n,324 % 2,024 %
* 1 ¢cis 2 dimethvlcyclopentane * Nn.Nn43 * o.nnao  * 0.032 *
* 2-2 dimethvlhexane * n,nee  *x n,0nn  * 7.052  *
* 1-1-3 trirethvlcyvclopentane * n.133 % N, 000 * 0,100 *
* Mathylcyclohexane * 3.n00 0.nNoO * 2.33%4 %
* 2-5 dimethylhexane * n.143 * n.oon % n.108 *
2=4 dimethvlhexane * N.143 * n,nnn * n.1n8 %

* Fthylecyclopentane * nN.127 * n.onon  * n,NrR %
* 2-2-3 trimethylpentane * n.nna * n.non % 0.0n7 %
* 1 t2 ¢4 trimethvlicyclopentane * Nn.134 * n.00Nn % n.1n2 *
* 3-3 dimethylhexane * n,N21 * n,oen n,n23 *
* Toluene * 1.627 * 0.00n % 1,220 %
* 1 t2 ¢3 trimethylecvelopentane * ND.140 * n,. 00N % 0.106 *
* 2=-3~4 trimethylpentane * n.017 * n.nogo  * n,013 *
* * * * *
Sk hkhhhkhkhhhhkkkk ek hdkhhhhhhhhkbhrhdhhhdhhhhhhhhhdhhhhhhhhhhhhdhhhhkdhdhd




P.V.T. STUDY N° 84/2-41
COUNTRY : NORWAY FIELD: 1/3 WELL:1/3 - 3 RESERVOIR :T. 3 Bis

1/3/3 TEST 3R SFPARATOR OIL CALCULATED

Il khkkdkhkhkhhkhhhhkdedkhhhhhhhhhr ke hhhhdbhhhthhhhhkhhhkhkhrhrhhhhhhdhdhkhthhdk
* COMPONFNTS * FLUID 1 * FLUID 2 % MIVTUR® %
Sk kdkkkk ke hhhkdkkhhdkdhkhhkAkkhhhkdkkhkhkhkkhkhrhhhhkhkbhhdhhhhhtrhrdhhhsk

* * * * *

' * 2-3 dimethylhexane * n.noe * n.nng % n,n73 *
* 2 methyl 3 ethylprentane * n.,n2q * n,.non * n,n22 %

* 2 methvlbeptane * n,225 * n,non % N.AR24 *

' * 1-2-2 trimethylcyclopentare * n,n4n % n,non % n,n3n %
* L methylheptane * n,252 * n,nnn  * n,191 *

* 3 methylheptane * N.AOO % n.non  * N, 4a0n %

' * 1-4 Ai{methylhexane x  n,n0g x  0,An0 *x 0,073 *
* 3 methyl 3 ethylpentane * n.Nn11  * n,o00n * n,npe

* 3 ethylhexane * n.n22 % n,onn % n,n17 *

’ * 1 ¢2 ¢4 trimethvlcyclopentane * n,nN33 * n,nnn  * a,Nn2s %
l * 1 cis 3 dimethvlicvclohexane * n,452 % n.o0c0 n,342 %
* 1 trans 4 dirmethylcyvclohexane * Nn,452 % n,onn % n,Ww2 *

* 1 methvl trans 3 ethylcvclopentane * n,134 * n,non n,1M *

l ¥ 1 methvl ¢is 3 ethvlcyclopentane * n,NL2  * n,non * N0 %
* 1 rethy! trans 2 ethylevélopentane * N.N4H2 % n.nON ke 0,032 %

* Cyclohentane * n,n1s * n,nnn % n.n11 %

* Yorral octare * 1,017  * nN,216 % 1,502 %

' * 1 trans 2?2 dimethvlcvelohexane * n,na2e % n,non  * n,n21  *
* 1 trars 3 direthvlecveclotexane * n,21n * n.nnn  * n.235 *

* 1 ¢is & dimethvlicveclobexane * n,1ae * n,nnn % n.1s0  *

' * 2-%1-°% trimethvlhexane * N.N14 % n.non - * n.n11  *
* 22 dimetbylheptane * n,n63 * n,non  * n.neL7 %

* 2-4 Aimethylheptane * n.l1on % n,.nop % n,np2 %

l * 1 methvl 4 ethylcvclonentane * n,n27 * n,non % n,nN2an  *
* 2-6 dimethvlbreptane * p.1a2 % n.nnon n,145 *

\ *# 1-1 direthvl ¢3 ethvlcyclopentane * n,na22 * n,nnn % n.n17 *
' * 2-5 direthy! heptane * N, 1FH  * n.onn * n.125 *
* Propvlocvclopentane * n.nas5 * n,nnn % n,n72 *

* 3-5 dimethvlheptane * N, N7 #* n,nnon % n.na3 *

* 3-3 dimethylbheptane * n,n20 % n.ann * n.nis =*

l * Fthylhenzene * nN,204 % n,onn * n,2130 %
* Fthylcyeclohexane * n,571 * n,nnn % n,431 *

* Nimethvlcyvclnhexane * n,nna % n,non n.nny *

' * 1-1-3 trimethylcvclohexane * n,176 % n,nnn - * Nn,133  *
* 1-1-4 trimethylcyclobexane * n,na3  x n.nnn % n,n32 *

* 1 ¢3 ¢5 trimethylcveclohexane * n,N7 * n.eon * n.n13 *

- * Pivers narttenes en c9 * N, IR % n,nnn % N, 481 *
' * Para-xvlene * n,¥s5 * o,n00 n,261 *
) * Meta-xvlene * 1.310 % n.nON * n,aan
* 2-3 dimethylheptane * n,nLe  * n,non n,c37 *

' * 3-4 dimethylheptane * n,nao * n.oon  * n, 037 %
’ * 1 ¢3 t5 trimethylecvelohexane * n,nas  * n,non  * n,n34 %
* 4 methyl octane * 0.256 % n,noon % n,103 %

* 2 methvl octane * 0,322 % n.nNno nN,244 %

* 3 ethvlheptarne * N, 1480  * n.non * n,112 *

* 3 methyl octane * n,3%6 * n.ong  * n.,260 *

* Nrtho-xylene * n.,s509 * n.,0nn % .35 *

l * 1 t2 ¢3 trinmethyleyclohexane * 0.n19 * n,non % 0.014 *
' * 1 t2 ¢4 trimethylcyclohexane * 0.019 * n.oon % 0.014 %
* 1-1-2 trimethylcyclohexane * N0.059 * n,non0  * 0,044 *

' * Tsopropylcyclohexane * 0.077 * n.00N % 0.050 *
* * * * *

Ak hkhkdkhhhhhhdhhhhhhkhhhhhhhhkhhhkrrhhhhdhhhhhhkhhhhhrhhhhkrhhhrohhhkhhkk



P.V.T. STUDY N° 84/2-41
NORWAY FIELD: 1/3 WELL: 1/3 - 3 RESERVOIR :T, 3 Bis

COUNTRY :

1/3/3 TEST 3R SEPARATOR NIL CALCULATED
II Ahkkkkhhhhhkhhhhhhhhdkhhhhhhhhhhkhhkhhhdhhdhhhhhkhkh bk kkhhkhhhdhhhhkhhhh hk
* COMPNANTMTS * TLUID v * FLUID 2 * MIVTURE *
dhkkkkk ke hhhhkhhhhkkhhhrhhkhhhkhhhhbtdhhhhhhhhhhhhhhhhhhhhkdhhkhkhhbhhdrhhhdhs
I[ * % * * *
* 1 ¢2 c4 trimethylcyclohexane * n.n44y n,nnn * n,n33 *
‘ * 1 methvl t4 ethvlcvclohexane * n,nas * n,0nn0n n.n72 *
. * 1 methvl c¢2 ethvlcvclobexane * n,282 =+ n.ono  * n,212 =*
* Mormal nonane * 1.622 % n,i1ne =* 1.252  *
* Cumene * n.,102 % n.ono  * 0,145 %
‘ * 1 methyl ¢2 ethvlcyclohexane * nN.01e % n.nnn * n,ni3 =+
l * 1 methyl t2? ethvlcyvclohexane * n. 071 * n,non * n.ns4 *
* 1 methyl 1 ethvlcyvclohbexane * n,0s52 ok n,non * n,nie *
* 3-3-5 trimethylheptane * n,o0in * 0.noo  * n,n22 *
' * 4-4 dimethvl octane * n,1p0 * n,nne n,1431  *
* 2~5 dimethyl octane * n,12n % n,non > n,Nno01 %
, * Propyltenzene * 0,001 * n.000 * n,neae *
' * 2-6 dimethy! octane * 0,357 *  0,0NN  *x 0,260 *
' * 2-3 dimethyl octane *  N.Ne7 % 0,N00 % 0,051 *
* 3-4 dimethv! octane . * n,nr2s  * n,nen * n.n1e x|
i * 4-5 dimetbyl octane * n.o76¢ * p.onn % o.ns5e  *
' * 1-3 ethvl tnluene * n,327 * n.onn  * 0,255 *
* 1-4 ethv]l toluene * n,1720 * 0,000 % 0,105 %
) * Tetramethvlcveclobexane * n.n3a % n.nnn % n,.nNan %
' * © rethyl nonane * n,n23  * n,nnn  * n.o021 *
! * 1-2 ethyv?! tnluene * n.nen % n,on0n % n,n68 *
* 4 methyl norane * n,212  * n.NNN - % n,236 *
‘ * 2 methvl nonane 0,458 *x  0,N0N % N34 X
* 3 methyl nonane * n,211  * n,nnn o n,159 *
* 1=2=4 trimethvlbenzene * n, a0, * n,onp % np.3ns  *
' * Tsotutylhenzene * n,1s5s * n,nnn % n,117 *
' * Yormal decane * 1.31~2 % n,nnn n,992 *
‘ * 1-2-2 trimethvlhenzene * n,215  * n,non * N, 162 %
* Divers naphtenes en ¢l * n,oo] * n.nno  * N.hEHR  *
X (114 **xkddkdkhhhdhhkhhhkdhhkhhhhkkh® L/, 0290 * n.onn  + 33 4R2 %
I * C11 onn 2,107 % n,no0 % A.OLD %
* 012/13 cne n.e07  * n.,non  *x 7.32° *
* C14/1°% npc *x F.no2 n,non  * 4,604 *
' * C16/17 nPC % 4,283 % n,non % 1,227 %
‘ * Cc18/10 PC Ak 3,060 % 0,000 % 2, 4K3 K
* C2N/24 (o -T ol 5,105 % n,nnp % 3,026 %
l * Cc25/20° cPC * 2.0254 % n,nne x 2.157 *
* Cc30n/30 nne % 2.817  * n,o0n % 2.129 *
* C40/40 nPC * 1.067 % n,nonn % N.%07 *
' * €50/74 GPC % N.577 * 0,000 k0, 432 *
* Cc74/00 . GPC * 0.05n0 % 0.000 % n.038 *
* * * * *
‘ Rk dkhdk ek hk ek ko khkhhkkhhkhk b dhkhhhhhdrhhhhhrhdhhhhkhhkktrdrkkrkrhhhk
MIXTURFE PRQPEPRTIFES
' MOLECULAR WEIGHT = 135.84
‘ Cll+ MOLFCULAR WEIGHT = 257.67
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COUNTRY : NORWAY  FIELD .

PVT STUDY N° 84/2-41

1/3

WELL : 1/3 -3

RESERVOIR :

| TANK LIQUID STUDY I

T: 3 Bis

< ATMOSPHERIC PRESSURE 760 mm Hg
TANK TEMPERATURE 32 °’c
CHEMICAL % VOLUME | % WEIGHT DISTAM DISTILLATION
DISTRIBUTION ASTM NORM CUMULATIVE VOLUME % TEMPERATURE %
PARAFFINES 58,65 P 2,44 15
21,18 -5 43
MONOCYCLOPARAFFINES ’ 10 &2
ALKYLBENZENES 4,97 -20 121
-30 162
DICYCLOPARAFFINES .40 217
, 9439 .50 283
TRICYCLOPARAFFINES
INDANES 1,34
NAPHTALENES 3,54
BENZOTHIOPHENES 0,93
FP 59,07 375
DISTILLATION CURVE
AVERAGE CHARACTERISTICS ISTiLL cu
400
DENSITY : : 5
At tank temp. 802,3 Kg/m3 ; i
o 3 —_— T
AT 15 °C 814,1 ¥*Kg/ m 300 E— : ‘
MOLECULARWEIGHT _ 145 9p ‘ = =
o 153 4 T
VISCOSITY 2 200 : '
At tank temp. 2,58 CPo g -
AT 15 C 3,42 %*cpo SR S
. 100 i
Cil™ CHARACTERISTICS :
DENSITY 866,1  *Kg/m? T
MOLECULAR WEIGHT 256,58  # o B i
W0 20 30 4 50 60 70
Volume distille %
REMARKS g




P.V.T. STUDY N° 84/2-41
COUNTRY : NORWAY FIELD: 1/3 WELL: 1/3 - 3 RESERVOIR: T. 3 Bis

1 - 3 - 3 TEST 3P SURFACE STORAGE OIL

EhR AT kR IR kR AR kkh ok hhekhh kAR khhhr kb hhh bk hhhhhhhhkhhhhhhk
* COMPO- * MOLE * WEIGHT * VOLUME * MOLECULAP* DENCITIFS *

* _NENTCS * % * i * k4 * DETCUTS * - (¥Vo/M3)  #
[ XX ZEZEXEE R TR TR T ETEEIEESE R RIS SIS AR A EER AR RS R R R A RS R R B XX N
* * J * * % %*
LI ) x 0,000 * 0,000 * 0,000 * 28,01  * 345.0 *
* 002 *  0,NNN * 0,000 * 0,0n0 % 44,01 % 501.0 *
* 42§ * 0.NDDO0 % 0,000 * 0,000 * 34,08 % 293, 0 *
* RSH x 0,0N0 * 0,000 * 0,000 * 48,11 * °66,0 *
*  C1 * N,00N0 * 0,000 * N,0N0D * 16,04 * ann,n *
* 2 * 0,081 * nN_N14 * 0,031 * an.n7  * 377.0 *
* C3 * 1,271 * 0.332 * 0,532 * 44,10 % 508.0 *
* 104 * n_gRN * 0,303 * 9,438 % SR.,12 * 563.0 *
*  NC4 * 3,757 * 1.203 % 1,802 % 58.12 % 524, 0 *
¥ ICS * 3,261 * 1.387 % 1,750 % 71.83 * A41,0 *
* NCS * 3,018 * 1,674 * 2,150 % 72.15 * 6£31.0 *
*  Ch * 10,574 * 5,313 * 6,000 * 84,87 * 7001 *
* C7 * 11,109 * 6,459 % 7_noao % ag,21 * 740.8 *
*° 8 ¥ 0,525 % §£,29n * A,712 *x 111,33 * 742,10 T
*x Co * 5,051 kL, 442 * L,T73L *x 12A,NP % 764.0 *
*  C1n * 4,370 % 3,410 * 3,802 %k 141,10 * 75A.6 *
*  Cll+ * 45,343 * 8,875 * 64,743 * 256,58 % RAF,.1 *
* * % * * %* *
hkhkdkhhkikhkhkhkhhkikFhkhhhhkhhhkhhhhhokhkhkhhhdhrhhkhkhhhhkhhhhhkhkddkhhhddbirhhthkhhk

NENSITIFS (¥G/M2)
AT 15.0 C. DECPEES 14,1
AT 32,0 (¢, DEGREES = #02.3

MOLECUTLAR WEICHT : 168,00

VISCOSITIFS (CPOQ)
AT 15.0 €. DEGREES = 3,42
AT 32.0 C. DEGPEES = 2,58
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COUNTRY :  NORWAY

P.V.T. STUDY N° 84/2-41

FIELD : 1/3 WELL: 1/3 -3 RESERVOIR : T, 3 Bis

1 - 3 - 3 TEST 3R SURFACE STORAGE OIL

khkdkhkhhhkhhkhhhhhhkhhhkhhhkhhhkrrhkhkhkhhkhrhhhkhhhhhhkhrhhhhhhhhhrhhhkhhhhhhhkhhkhhkhk

* COMPONENTS * MOLE % * WEIGHT % * VOLUME ¥ *
dkkdkhhkhkdhhkdkhhkhhhhhkhhhhhhhkhhhrhhkhdhhhhhhhhhdkdhhdhrhbkhrhhhhkdhhhkk
* * * * %
* Fthane * 0,082 * 0.015 * n.n31 *
* Propane * 1.272 * n.,322 * 0,532 *
* Tsohutane * n.RR1 * n.,3n3 * 0,438 *
* Normal butane * 3,757 % 1.203 * 1.7202 *
* Tsopentane * 2.734 * 1.1AR % 1.521 *
* Mormal nentane * 3,018 % 1.674 % 2,160 %
* 2-2 dimethyl hutane * 0.N71  * n,nN36 * nN.,Nn4s *
* Cyclopentane * n,527 * n.210 =* 0.238 %
* 2-3 dirmethylhutane * D.239 * n.122 * 0.149 =*
* 2 methyl nentare * 1.€680 * n,es57 * 1.060 *
* 32 methylpentane * 1,007 * N,514% * nN,A25 *
* Yormal h“exane * 3.081  * 1.572 * 1,027 *
* Methylevelopentane * 1.744  * n.feo  * 0.040 %
* 2-2 Aimethylpentane * 0.1r0  * n,1nn % n.120 *
* Renzene . ) % nN,791 " * «0,366 * ne 337 - *
* 2-4 dimethylpentane * n,06s5 * n,nae % N.046 *
* 3—3.61methy1pentane * 0.034 * .020 % 0,023 %
* Cyclohexane * 1.961 * n,n77 * 1.016 %
* 2 methylbexane * n,ero2 * N.,520 % n.631 *
* 1-1 dimethylcveclopentane * n.170 * n.,104 % n,112 *
* 2-3 dimethvlpenrtane * Nn,248 % 0.147 % n,171 *
* ¥ methylhexane * n,024 % n.,548 * N.ALA  *
* 1 trans 3 Aimethylcvclopentane * n,201 * n,169 * n.103 *
* 3 ethylpentane * n,ns6 * N.N33 % n.n39 =*
* 1 ¢is 3 dimethylcyclopentane * n.291 * n,169 * n,182 *
* 1 trans 2 dimethvlcyclopentane * 0,435 % n,253 * n,272 *
* Mormal heptane * 2,621 * 1,555 * 1.240 %
* 1 ¢cis 2 dimethylcyclopentane * n.n43  * n,nz2s % n.n26 *
® /-2 dimethylhexane * n,NeR % n.nLe  * n,ns4 *
* 1-1-3 trirethvlcvelopentane * n,132 * n,nee % n,nas5 %
* Methylcyvclohexane * 3.103 % 1.804 % 1.p07 *
* 2-5 Aimethylhexane * 0,144 * n,noey7 * 0.113 *
* 2-4 dimethylhexane * N, 144  * n.na7 * n.112 *
* Fthylcyclopentarne * n.12e * n,074 % 0.070 *
* 1 t2 ¢4 trimethylcyclopentane * n.135 * o.n0n  * 0.no7 *
* 3-2 dimethylhexane * n.niy2 * n.n21 * n.n24 %
* Toluene * 1.633 % n,001  * n,R32 *
* 1 t2 ¢ trimethvlcveclopentane * N.146 * n.naz  * 0,104 %
* 2-3 dimethylhexane * n,n007 % n,.NRS % N.074 *
* 2 methvlheptane * n.R27 * n,550 % 0,648 *
* 1-2-2 trimethylcyclopentane * N.040 % 0.nN27 % n,n2e *
* 4 methylheptane * n,254 * 0.172 * nN.197 *
* 3 methylheptane * n.e1o * n,413 * 0.473 *
* 3-4 dimethylhexane * n.pay7 * n,0NKrs * n.074 *
* 1 ¢2 ¢4 trimethylcyclopentane * 0.034 * 0,022 % n.,nN23 %
* 1 cis 3 dimethylecvelohexane * 0.454 * n.301 * 0.319 *
* 1 trans 4 dimethyleyclohexane * n.454 % n.,an1 % n,320 *
* 1 methyl trans 3 ethylcyclopentane * n.135 * n.090 * 0.095 *
* 1 methyl cis 3 ethylevclopentane * 0.042 * 0,028 * n.029 *
* 1 methyl trans 2 ethylecyclopentane * 0,042 * nN,028 * n,nN20 *
* * * * *
L R S Y Y s R Rl I RIS Y]
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P.V.T. STUDY N° 84/2-41
COUNTRY :  NORWAY FIELD : 1/3 WELL: 1/3 - 3  RESERVOIR:T, 3 Bis

1 - 3 - 3 TEST 3R SURFACE STORAGE OIL

***********************************************************************

* COMPONENTS * MOALE ¥ k¥ WEIGHT 7 * VOALUM® % *
ek hhkhhkhhhkhkhhkkhkhhhhhhhhhhkhhdkhrhkhhbhhhhhhhkhhrhkrhhhhhhhhhhbkhhrkhhihk

* * * * *
* Normal octane * 1.921 * 1,290 * 1.406 %
*# 1 trans 2 dimethylcyvclohexane * 0,028 * n.n1s * n.n1a =*
* 1 trans 3 dimethylcyclohexane * 0,312 * Nn,207 * N,214  *
* 1 cis 4 dimethylcyclohexane * 0,200 % nN.133 * 0,128 %
* 2-2 dimethylheptane * 0.057 * 0.n4y  * n.nsg *
* 2-4 dimethyvlheptane * n,1n00 * n,ng3y  * n,nNas %
* 1 methyl 4 ethylcyclopentane * n,n27 * n,.n18 * 0,010  *
* 2-6 dimethylheptane * 0.192 % N.l46 * n.167 *
* 1-1 dimethyl c3 ethylcyclopentane * n.n22 * n.,n15 * n.nle  *
*# 2-5 dimethyl heptane * n.167 * n.127 * n,143 =*
* Propylocvyclorentane * n.Nnes * N.0RG % n,n66 *
* 3-5 dimethylheptane * n.058 * D.N&L * n,nge *
* 3-3 dimethylhentane * n.n22 * n.nla * o.n1o  *
* Tthylhenzene ol n,3ns * 0.192 * n,179 *
* FtHvlcvclohexane * n.s74 % n,ie1  * n. 32 *
* N{imethyvlecvclohexane * n,.n1n  * n,.nn7  * n,nn7 %
* 1-1-3 trimethyvlcveclohexane * n.178 % n,132 % N.137 *
* 1-1~-4 trirmethvlcveclohexane * n.na2 * n.,N31 * n,Nn32 %
* 1 ¢33 ¢5 trimethvlcyclobexane * n.n1oe  * n.N14 % n,n14  *
* Pivers naphtenes en c9 * n.,5ne * N.378 * n.,385 *
* Para-xylene * n,3ae * n,219 =* n.206 *
* Mota-xylene * 1.314 % N,826 * n,774 %
* 2-3 dimethylheptane * n.040 * n,n37 * n.n4g2 *
* 3-4 dimethylheptane * n,n4a9 * n,Ni7 * n,n41 %
* 1 ¢3 t5 trimethvlcvclohexane * 0,045 % n,n34 % n,nz2s5 *
* 4 methyl octane * N.252 * n,1o6 * n,2an %
* 2 methyvl octane * n,324 % N,24F % n,279 *
* 3 ethylheptane * N, 140 * nN,113 % n,126 *
* 3 methyl octane * Nn.356 % n.270 * 0.3n4 %
* Ortho-xylene * N. 511 * n.,321 * n,29s5 %
* 1 t2 ¢3 trimethvlcyclohexane * n,N13 * n.nNnao * n.n1io  *
* 1 t2 ¢4 trimethylcyclohexane * 0.017 % n.,0No % 0,010 *
* 1-1-2 trimethylcyclohexane * n,n2R % n.n21 * n,n2 *
* Isopropvlcyclohexane * n.nsn * n,n3e * N0.040
* 1 ¢2 ¢4 trimethylcyclotexane * n,n12  x D.N1Nn * 0.01n %
* 1 methyl t4 ethylcyclohexane * n,031 * n,na23 * n,n24 %
* 1 methyl ¢3 ethylcyclohexane * n.241 * nN,180 * Nn,124 *
* Normal nonane * 1.588 % 1,2n6 * 1,360 *
* Cumene * nN,177 * N.126 * n,118 *
* 1 methyl ¢2 ethylcvelohbexane * n.n1?8 * n,N13y * nN.n14 %
* 1 methyl t2 ethylcyclohrexane * n.n76 * 0.0587 * n,ns8 %
* 1 methyl 1 ethylcyclohexane * n,ns5 * Nn.n41 * N0.041 *
* 31-3-5 trimethylbeptane * 0,030 * 0.n025 * N.02R %
* 4-~4 Aimethyl octane * n,191 * n.161 * n,178 *
* 2~5 dimethyl octane * 0.121 * n.102 * t.114 %
* Propvlbenzene * n,09n * Nn.064 * n,060 *
* 2~-6 dimethyl octane * 0,357 * n.3n1 * 0.336 *
* 2-3 dimethyl octane * N.0RT * 0.N56 * Nn,.0r2 %
* 13-4 dimethyl octane * N.026 * n.n22 * n,n23 *
* 4=5 dimethyl octane * n.076 * .04 * 0.070 %
* * * * *
hkhhhhkdhhhhhhkhhhhhhhhhhhhhhhkrhhhhhhkhr kb khhhhhdhhhkhhhhhhhkhhhhhhkhhhd



P.V.T. STUDY N° 84/2-41
COUNTRY : NORWAY FIELD : 1/3 WELL: 1/3 - 3  RESERVOIR:T. 3 Bis

SR UN G S Uk B0 O EE N O B aE

1 - 3 - 3 TEST 3B SURFACF STORAGE OIL

****************'h******************************************************

* COMPONENTS * MOLE % * WEINHT % * VOLUVE % *
Ak dkkhhhkk ke h ke kk kR AR A AR R AR IR bRk hhhhhhhhhhhhh kb hhhhhhhbhhhhhkhhiik

* * * * *
* 1-3 ethyl toluene * n,337 * 0,240 * n.,225 *
* 1-4 ethvl toluene * 0,137 * n,nay7 * n,nayp *
* Tetramethylcyclohexane * n,03¢g * n.n12 * 2.032 *
* 5 methyl nonane * n.n27 * n,n23 * n,nn"s %
* 1~2 ethyl toluene * n.093 * 0.NKA  * Nn,N61  *
* 4 methyl nonane * n,311 * n,262 * n,2an0 *
* 2 methyl nonane * 0, LA2 n,3re  * n,423 %
* 3 methyl nonane * n,210 * n.,177 * n.1946 *
* 1-2-4 trimethylbenzene * nN.402 * n.”%6 * n.265 *
* Tgnbutylbhenzene * n,154 * n,123 * n,116 *
* Normal Adecane * 1.300 % 1.008 % 1.714 %
* 1-2-3 trimethylbenzene * 0.077 % n,nss * n,nsn %
* "{yers naphtenes en clf * n,.ne7 * n.720 * n.,715 *
k114 FhAhkkkhkkhhkkhhrkkhhhkkhhkhrkkik 45,337 * pR,273 % 64,730 %
* cl1 ] : Apc 2,635 % 7,975 % *
* C12./13 . GPC * 10,068 * 10.551 * *
* C14/15 oPC * f.225 % 7.555 * *
* C16/17 GCPC * 4,303 * £.0RL % *
* Ccl1%/1¢9 nrc * 3.311 % 5.117 * *
* C20/24 oPC * 5.257 * 9.640 % *
* C25/29 npc * 2.011 % f.55n * *
* c30/13° npec * 2.P61  * R,216 * *
* CL0/40 rPC * 1.057 % 1,912 % *
* C50/74 nPC * n,564 % 2,00/ % *
* 74/99 cpC * n.,ns531  * n,370 =* *
* * * % *
Ak kkkhkkhkhhhhdkhhk Ak ke hkk rhhhkkhhk kb hhhhdrhhhhhhdhhh bk ehkhhhhhdd

DENSITIES (¥G/'3)
AT 15.0 C. DEGREES
AT 32.0 C. DEGRETLS
€11+ RENSITY = B866.1

(]
$ o e ]
D
RS S
« o
[#8]

MALECULAR WEIGCUT = 162,00
Cl1+ MOLECULAR TNIGHT = 256,58

VISCOSITIFES (CPO) :
At 15.0 ¢, pEGREES = 3,42
AT 32.0 ¢, DFORFES = 2,58




4 - SEPARATOR FLUIDS -

RECOMBINATION
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PVT STUDY Neo 84/2-41

coUNTRY : NORWAY  pgrp. 1/3 weELL: 1/3-3 RESERVOIR : - 3 Bis

I CALCULATION OF SEPARATOR FLUIDS RECOMBINATION l

LIQUID FLOW

Separator liquid flow (flowmeter) - n3/ day
Tank liquid flow at Tank P and T - 3/ day

Tank liquid at tank P and T -
Separator liquid (flowmeter)

Shrinkage factor

Separator liquid flow at Separator P and T 146,4 m3/ day

Tank liquid at tank P and-T 0, 8603
Separator liquid at Sep. P and T

Contraction factor

" GAS FLOW
CORRECTED IN THE LABORATORY
VALUES . IN THE FIELD Z field d field
\ «Z lab. X d lab.
Utilized Z 0,9481 0,9384
Utilized d 0,820 0,818
Calculated flow in m3/ day
at 15/ 750 27461,3 _ 27636,6
m SEPARATOR GOR
MEASURED IN THE FIELD CORRECTED IN THE LABORATORY
Sep. gas at  15/750 Sep. gas at 15/ 750
3/m3 m3/ m3
Sep. liquid (flowmeter) 187,58 m3/m Sep. liquid at P and T 188,77 "

v .__VOLUMES INTRODUCED INTO CELL.

Liquid volume at separator P and Temp. 233,407 cm3
Equivalent gram-moles of liquid 1,2732
Separator gas at 15/ 750 44060,239 cm3
Equivalent gram-moles of gas 1,83885
Reservoir fluid at bottom hole P and T 355,392 cm3

v RECAPITULATION

PRESSU‘RE TEMP LIQUID GOR WITH RESPECT
STAGES ’ VOLUME VOLUME FACTOR TO LIQUID
BARS °C ATPAND T
STAGE T. 15° C
Bottom hole cond. 606,3 165 355,392 1,7699 1,7958
Separator 24,5 62,2 | 233,407 1,1624 | 1,1794 188,77 | 222,63
Tank AP 32 200, 800 1 1,0146 37,11
AP 15¢ C 197,906 0,9856 1 37,66
TOTAL GOR 260,29



COUNTRY :

P.V.T. STUDY N° 84/2-41

FIELD : 1/3 WELL: 1/3 - 3 RESERVOIR : T. 3 Bis

1/3-3 TEST 3B RESERVOIR FLUID CALCULATED

1/3/73 TEST 3B SEPARATOR OIL CALCULATELD

1/73 - 3 TEST 3B GAZ SEFARATEUR MOYEN

MOLAR GOR

1.44427
1322222222223 23305000328322222 0028223328330 9322% 9
X X X X X
¥ COMFONENTS X FLUID 1 x FLUID 2 % MIXTURE X
X X X X X
0K KKK 0 0K 000K 0K K K3 K oK K K 33K KKK K K K KK K K K K XK 0K K K K 0K K K
X X X X X
X N2 X 0.122 x 1.505 x 0.939 X
X coz2 X 0.45%9 x 2:.770 X 1.824 x
X H2S X 0.000 x 0,000 X 0.000 x
X RSH X 0.000 X% 0.000 X 0.000 .%
X Cc1 X 6.068 % 63.275 ¥ 41,058 X
X c2 X 6,325 % 18,099 x 13.282 X
X C3 X 7.668 % 8,925 X 8.174 «x
X I1Cc4 X 1.744 x 0.919 X 1.256 %
X NC4 X 5.483 X 2,017 x 3.435 %
X ICS X 3.021 X 0,363 x 1,450 x
X NCS X 3.501 X% 0.351 % 1.63% x
X Cé X 8.212 X 0,152 % 3.449 X%
X c7 X 8.426 X 0.012 % 3.454 X
X ce X 7.289 X 0.008 x 2.987 X
X co X 4,927 % 0.004 «x 2.018 X
X C10 X 3.288 «x 0.000 X 1.345 x
X Cii+ X 33.467 X% 0.000 % 13,690 x
X X X X X
KKK KKK OK KKK K KKK KKK K KKK KK KKK 30K K K KK KK XK KKK KK KK

MIXTURE FROPERTIES

MIXTURE MOLECULAR WEIGHT ! 69.58

. N




P.V.T. STUDY N° 84/2-41
COUNTRY :  NORWAY FIELD: 1/3 WELL: 1/3 -3  Reservoir:T. 3 Bis

l 1/73-3 TEST 3B RESERVOIR FLUID CALCULATED
FLUuIin 1 ¢ 1/3/3 TEST 3k SEFARATOR 0OIL CALCULATED
' FLUID 2 ¢ 1/3 - 3 TEST 3B GAZ SEFARATEUR MOYEN
' MOLAR GOR : 1.44427
200K KK K K K KK KK KKK K KK K K KK K K K 3K K KK K 3K 3K KK KK K 0K 00K KK K K K K K KK K 80K K 3K K ok 3K K K KK 0K KKK KOk X
X COMFONENTS ¥ FLUID 1 % FLUID 2 % MIXTURE %
‘I 1323222922222 202 3033823038230 8 3880333833283 328333033383838283333322383%3%:
X X X X X
X Azote * 0.123 % 1.505 «x 0.240 X
l X Dioxude de carbone X 0.460 X 2.770 X 1.825 x
X Methane X 6,069 %X 45,272 X% 41.051 x
X Ethane X 6,325 %X 18.099 ¥ 13,282
‘ X Frorane X 7.689 X 8.525 X% 8.175 «x
. X Isobutane R 1.744 % . 0.919 x 1.257. %X
X Normal butare ¥ 5.483 X% 2,018 X 3.436 X%
X 2-2 dimethslerrorane X 0.006 % 0.000 x 0.003 x
' x Isorentane X 2.620 X 0.383 %  1.287 X
¥ Normal rentane X 3.301 x 0,331 x 1.640 X
X 2-2 dimethul butane X 0,059 X 0.001 x 0.025 X
¥ Cuclorentare X 0.395 X% 0.000 x 0.1462 %
l ¥ 2-3 dimethulbutane X 0,179 x 0.000 x 0,073 X%
¥ 2 methwl rentane X 1.396 % 0.070 x 0.4612 X
¥ 3 methulrentane X 0.802 X% 0.023 «x 0.342 x
. ¥ Normal hexane X 2,406 X 0,038 «x 1.018 X
¥ Methulcuclorentane X 1.308 x 0,000 x 0.335 X
¥ 2-2 dimethulrentane X 0.123 x 0,000 x 0,050 X
l X Renzene X 0.588 X  0.000 %X 0,241 X
X 2-4 dimethulrentane X 0,049 X 0.000 x 0.020 X
¥ 3-3 dimethulrentane X 0.025 % 0.000 x 0.010 x
¥ Cuyclohexane X 1.475 % 0.000 x 0.603 x
l X 2 methuelhexane X 0.671 % 0,000 X 0.274 X
¥ 1-1 dimethwlcuclorentane X 0.135 % 0,000 x 0.055 X
o X 2-3 dimethulrentane X 0.187 x 0.000 X 0.076 X%
' X 3 methulhexane X 0.697 X 0.000 X 0.285 X
¥ 1 trans 3 dimethulcuclorentane X 0,220 X% 0.000 X% 0.090 X%
¥ 3 ethulrentane X 0.043 &% 0.000 X 0.018 X
l X 1 cis 3 dimethulcuclorentane X 0,219 x 0.000 X 0.090 x
X 1 trans 2 dimethuylcuclorentane X 0.329 X 0.000 % 0.134 X
¥ Normal hertane X 2,024 x 0,012 x 0.835 X
¥ 1 cis 2 dimethulcuclorentane X 0,032 x 0,000 x 0,013 X%
l X 2-2 dimethulhexane | 0,052 % 0,000 x 0.021 X%
¥ 1-1-3 trimethuylcuclorentane X 0.100 x 0.000 X% 0.041 X
¥ Methulcuclohexane X 2.334 % 0,000 x 0,955 X
. X 2-3 dimethulhexane X 0,108 x 0.000 x 0,044 X
¥ 2-4 dimethulhexane X 0,108 x 0,000 x 0.044 X
X Ethwlcuclorentane X 0.096 X% 0.000 x 0,039 %
l ¥ 2-2-3 trimethuelrentane 4 0.007 x 0,000 x 0,003 %
¥ 1 t2 c4 trimethulecuclorentane X 0.102 x 0,000 x 0.042 X
X 3-3 dimethuylhexane X 0,023 X 0.000 X% 0.010 X
: ¥ Toluene X 1,229 % 0.000 X 0.503 X
' ¥ 1 t2 ¢3 trimethulcyclorentane X 0,106 x 0.000 x 0,043 X
X 2-3-4 trimethulrentane X 0,013 % 0,000 x 0.0095 X
‘ X X X X X
" KKK KKK 0K 302K KK 03K K 30K 3K K 3K KK 3K K K K 33K 3K 0K 30K 3 3K0K 3K 30K 3K KK 3K K 30K K 0K 3K 3K K 3K K oK 3K KKk Kk KK KK K
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COUNTRY : NORWAY

1/3-3 TEST 3B RESERVOIR FLUID

P.V.T. STUDY N°

FIELD : 1/3

CALCULATED

WELL :

84/2-41

1/3 - 3

RESERVOIR : I. 3 Bis

L3222 222233308003 22333233232233202032322232320323322020202233222223223322223:
¥ FLUID

0K K KKK KK K 3K oK KK 3K 3K KKK 0K KK 0K 0K 0K OOK 30KKOK KKK 0K KK KKK KKK XK X KK KOK KRR KKk KKk K

X

) ¢

X
X
X
X
X
X
X
) 4
b ¢
X
X
X
b ¢
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
) 4
X
X
¥
) ¢
X
b ¢
X
X
X
X
X
X
X
X
X

COMPONENTS

2-3 dimethylhexane

2 methuyl 3 ethulrentane

2 methylhertane

1-2-2 trimethulcyclorentane

4 methulhertane

3 methulhertane

3-4 dimethglhexane

3 methwl 3 ethulrentane

3 ethelhexane

1 ¢c2 c4 trimethulcuclorentane
1 cis 3 dimethglcuclohexane

1 trans 4 dimethylcuclohexane
1 methuyl trans 3 ethuylcuclorentane
1 methyel cis 3 ethulecuclorentane
1 ‘methsl tramns 2 ethulcsclorentane
Cuclohertane

Normal octane

1 trans 2 dimethylecuclohexane
1 tramns 3 dimethwlcuclohexane
1l cis 4 dimethuslcuclohexane
2-3-5 trimethuylhexane

2-2 dimethulhertane

2-4 dimethylhertane

1 methwl 4 ethulcuclorentane
2-46 dimethulhertane

1-1 dimethuyl ¢3 ethulcuclorentane
2-9 dimethul hertane
Frorwlocuclorentane

3-5 dimethuylhertane

3-3 dimethulhertane
Ethglbenzene

Ethulcyclohexane
Iimethelcgclohexane

1-1-3 trimethwlcuclohexane
1-1-4 trimethylcecyclohexane

1 c3 5 trimethslcucloheane
Divers narhteres en c9
Fara-x4ylene

Meta-xslene

2-3 dimethslhertane

3-4 dimethulhertane

c3 t9 trimethwlewclohexane
methel octane

methuel octane

ethelhertane

methwsl octane

Ortho-xylene

1 2 3 trimethulcyclohexane
1 t2 c4 trimethulcuclohexane
1-1~-2 trimethylcuclohexane
Isorrorulcuyclohexane

Wy b=

I I 3¢ I FE I I I I I I I FE I W I I I I I I I I I I I I I I W I I I I I I I I I I I I I I I I I I I I W I I

0.073
0.022
0.624
0.030
0.191
0.4460
0.073
0.008
0.017
0,025
0.342
0.342
0.101
0.032
0.032
0.011
1.502
0.021
0.235
0.150
0.011
0.047
0,082
0.020
0.145
0.017
0.125
0.072
0.043
0.015
0.230
0.431
0.007
0.133
0.032
0,013
0.481
0.261
0.9%90
0.037
0.037
0.034
0.193
0.244
0.112
0,269
0.385
0.014
0.014
0.044
0.059

I I J¢ FE I I I I I FE I I MW I I I I I I I I I I I I I I I I IE I I I I I I I I I I W I I W I I W K I I I

1 x FLUID

0.000
0,000
0,000
0,000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0,000
0.000
0.000
0.000
0.008
0,000
0.000
0.000
0,000
0.000
0,000
0,000
0.000
0,000
0.000
0.000
0,000
0,000
0.000
0,000
0.000
0.000
0,000
0.000
0.000
0,000
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0,000
0,000
0.000
0.000
0.000
0,000

I I ¢ € P I 6 IE I IE I IE I I I I I I I I I I I I I W IE I I I I I I I I I I I I I I I I I FE I K I I I W

2 %X MIXTURE

0.030
0,009
0,255
0.012
0.078
0.188
0.030
0.003
0,007
0,010
0.140
0.140
0.041
0,013
0.013
0.005
0,619
0.009
0,096
0.061
0,004
0.019
0,033
0.008
0,059
0,007
0,051
0.029
0.018
0.006
0,094
0,176
0,003
0.055
0.013
0.005
0,197
0,107
0,405
0.015
0.015
0.014
0,079
0.100
0.046
0.110
0.158
0.006
0.006
0,018
0.024

JOK 0K 3K KK KK K K 3K KK KK KKK KK oK K 0K 30K KK 30K 30K 30K KK 30K 0K 30K K KKK 30K 30K 30K X K KKKk KK K KK

X

X
X

X
X
X
X
X
X
X
b 4
X
X
X
X
X
X
X
X
X
X
X
X
X
X
*
X
X
X
X
X
X
X
X
LS
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
b ¢
X
X
X
X



P.V.T. STUDY N° 84/2-41 _
COUNTRY :  NORWAY FIELD: 1/3 WELL: 1/3 -3  RESERVOIR: T. 3 Bis

' 1/3-3 TEST 3B RESERVOIR FLUIDI' CALCULATED
'I 20K KK KK K KKK K KK K KK K KK K K KKK K K K KK KK K KK K K K 3K KK K K K K K K K K K K K K 3k oK K K K oK K K K K KoK KKK KKk X
X COMPONENTS ¥ FLUID 1 x FLUID 2 % MIXTURE %
2K 2K 3K 0K K KK 30K 3K KKK K K K K K K 30K 30K 3K K K K 30K 30K 3K 0K 30K 30K 3 K0K 0K K 00K 3K 0K 30K 0K 30K 50K 0K 80K 0K K0k X ¥ X
X X X X X
' ¥ 1 2 c4 trimethuylcyclohexane X 0.033 % 0.000 x 0.014 x
¥ 1 methuyl t4 ethulcuclohexane X 0.072 x 0,000 % 0.029 %
X 1 methul 3 ethulcuclohexane X 0.218 «x 0.000 x 0.089 X
' X Normal nonane X 1,252 X% 0.004 x 0.315 X%
X Cumene X 0,145 x% 0.000 X% 0.059 x
¥ 1 methuyl c2 ethuwlcuclohexane X 0,013 X 0,000 x 0.003 x
l ¥ 1 methwl t2 ethulcuclohexane X 0.054 % 0.000 X% 0,022 x
X 1 methul 1 ethulcuclohexane X 0,039 x 0,000 X 0.016 X%
X 3-3-5 trimethylhertane X 0,022 x 0,000 «x 0.009 x
X 4-4 dimethsl octane X 0.143 % 0,000 x 0.059 X
l ¥ 2-5 dimethgl octane X 0.091 X% 0.000 «x 0.037 X
¥ Prorylbenzene X 0.069 x 0,000 X 0.028 x
X 2-46 dimethusl octane X 0.269 X 0.000 x 0.110 %
l ¥.2-3 dimethwl octane X 0.051. % 0.000 X% 0.021 %
X 3-4 dimethul octane X 0.019 X 0.000 x 0.008 x
X 4-3 dimethyl octane ‘ X 0,058 x 0.000 X 0.024 x°
I X 1-3 ethuyl toluene X 0,255 X 0.000 X 0,104 X
¥ 1-4 ethuel toluerne X 0.105 X 0,000 x 0,043 X
¥ Tetramethulcuclohexane X 0.030 x 0.000 X 0,012 x
¥ 5 methul rionane X 0.021 X 0.000 X 0.009 x
l X 1-2 ethul toluene X 0.068 x 0.000 «x 0.028 x
X 4 methwl nonane X 0.236 X 0.000 X% 0.096 X%
¥ 2 methuyl nonane X 0,346 X 0,000 X% 0.142 x
I ¥ 3 methel rnionane X 0,159 X 0.000 x 0,065 X
X 1-2-4 trimethulbenzene X 0,305 X 0.000 x 0,123 x
. X Isobutulbenzene X 0.117 % 0,000 X 0.048 X
¥ Normal decane X 0.992 X% 0,000 x 0.406 X
l X 1-2-3 trimethulbenzerne X 0,162 X 0.000 X% 0.066 %
¥ Ilivers marhtenes en cl10 X 0.666 % 0.000 «x 0,272 X%
X C114 XKKKKKKKKEKEKERKKRKRKKKKKKKKRKKXK 33,4462 X 0.000 %X 13,690 X
I X C11 GFC X% 6+,342 X 0.000 x 2.9923 x
x C12/13 GFC X 7.328 % 0.000 x 2.998 X%
! ¥ C14/15 GFC X 4,604 X 0,000 x 1.883 «x
X Cl6/717 GFC X% 3.237 % 0.000 X% 1.324 %
¥ Ci8/19 GFC X 2:463 X 0.000 x 1.008 x
x C20/24 GFC X% 3.926 X% 0,000 x 1.606 X
X C25/29 GFC X% 2.137 X% 0,000 x 0.882 «x
' X C30/39 GFC X% 2.129 % 0.000 X% 0.871 X
x C40/49 GFC X% 0.807 % 0,000 X% 0,330 x
X €C350/74 GFC X 0,432 X% 0.000 «x 0.177 %
. X C74/99 GFC x 0.038 x 0.000 x 0,015 «x
X ) X X X X
. K K KKK K K KKK KK KK K KK K KK K K K K K K K K 0K K K 3K oK KK K K 3K KOK K KK K K 3K K 0K 3K 3 oK K KK K K K ok K K Kok Kk K
MIXTURE FROPERTIES
MOLECULAR WEIGHT = 69.58
' Cii+ MOLECULAR WEIGHT = 257,67



S - SEPARATION TEST

— PROCESS SEPARATION TEST
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COUNTRY:

NORWAY FIELD1:

PVT STUDY N° 84/2-41

1/3

"WELL: 1/3 -3

REFERENCE SEPARATION TEST

RESERVOIR :

T. 3 Bis

GOR WITH RESPECT

PRESSURES TEMP. OIL VOLUME
STAGES VOLUME FACTOR TO OIL
BARS °C AT P AND T
STAGE 15°C
BOTTOM HOLE COND.
ATMOSPHERE 15°C 1
NOT PERFORMED
I PROCESS SEPARATION TEST l
GOR WITH RESPECT
PRESSURES TEMP. OIL VOLUME
STAGES VOLUME FACTOR TO OIL
BARS °oC AT P AND T
STAGE 15°C
BOTTOM HOLE COND. 606,3 165 154,769 1,7291 1,7972
HP SEPARATOR 26 60 133,501 1,4915 1,5503 97,74 151,52
LP SEPARATOR 8 60 96,677 1,0801 1,1226 95,86 107,62
TANK AP 60 89,509 1 1,0394 0,8
AP 15°C 86,115 0,9621 1 0,86
TOTAL GOR : 260,00

P e

g




COUNTRY .

NORWAY FIELD

1/3

PVT STUDY N° 84/2-41

WELL :1/3 - 3

RESERVOIR :T. 3 Bis

| PROCESS SEPARATION TEST I

GAS ANALYSIS

%

MOLAR COMPOSITION

—

COMPONANTS SEPARATOR SEPARATOR STORAGE
GAS H.P GAS B.P. GAS
N2 1,456 0,940 0,040
Co2 2,519 2,352 1,253
SH2 - - -
RSH - - -
c1 68,271 45,850 12,092
c2 16,525 24,786 25,080
Cc3 7,531 16,424 34,000
Ica 0,824 2,069 5,903
NC4 1,835 4,710 14,384
IC5 0,384 1,356 3,164
NC5 0,393 1,222 2,816
Ccé 0,211 0,117 0,758
c7* 0,051 0,174 0,510
AVERAGE CHARACTERISTICS
SPECIFIC GRAVITY (AIR=1) 0,7676 1,0164 1,4623
DENSITY
-AT  15/750  kg/m? 0,9642 1,2288 1,7678
AT 0/760  kg/m3 1,0307 1,3135 1,8897
MOLECULAR WEIGHT 23,10 29,44 42,36
pcs KJI/STD M3 47984,93 60983 ,23 88010,70
CONTENT g /m3 at 15/750
c3* 236,491 556,595 1348,559
ca* 97,872 254,289 722, 832
5+ 33,361 89, 830 230,717
c6* 9,936 11,376 49,513




P.V.T. STUDY N° 84/2-41
COUNTRY : NORWAY FIELD: 1/3 WELL: 1/3 - 3 RESERVOIR: T, 3 Bis

1/3-3 TEST 3 BIS FROCESS TEST OIL

KKK KKK KKK KKK KK KK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK
* COMFO- X MOLE % WEIGHT % VOLUME % MOLECULARX DENSITIES X

X -NENTS X % X % X % X WEIGHTS X (KG/M3) X
K 3K 3K 3K K3 K K K 3 K KKK 3K KK K KKK KKK K 0K K KKK KK K KKK KKK KOk KKKk R Kk K
X X X X X X X
X N2 X 0.000 X 0,000 % 0.000 X 28,01 X 345.0 X
x CO02 X 0,000 %X 0,000 % 0.000 X% 44,01 X% 501.,0 X
¥ H2S X 0,000 % 0,000 % 0,000 x 34,08 X% 993.0 X
X RSH X 0.000 % 0,000 x 0,000 x 48,11 X 866.,0 3
x Ci x 0,000 %X 0,000 %x 0,000 x 16.04 % 300.0 X
x C2 X 0.121 % 0,021 % 0.047 X 30.07 X 377.0 X
¥ C3 Xx 1.443 % 0.381 % 0.611 X 44,10 X 508.0 X
x IC4 X 0.859 % 0.299 % 0.432 X 58,12 X 563.0 X
X NC4 ¥ 3.575 % 1.244 % 1.736 % 58.12 X 584.0 X
x ICS x 3,100 %x 1.3323 x 1.690 X 71.81 X% 642.6 X
¥ NCS x 3,701 x 1.599 x 2,065 X 72,15 X 631.0 X
x Cé x 10,472 x 5.320 % 6.107 X 84.86 X 709.9 X
x C7 x 11.180 % 4.574 % 7.231 X 98,22 X 741.,0 X
x C8 X 9.602 %X 6,413 % 6.856 % 111,56 % = 762.4 X
X C9 X 5.475 % 4,133 ¥ 4.411 x 126.11 X 763.7 %
x C10 ¥ 3.281 % 2,772 X 2.994 X% 141,15 X 754.6 X
X Cil1+ % 47.191 X 69.911 X% 45.B20 % 247.46 X B65.7 X
X X X X X X X
KKK KKK KK K KKK K KK 3K KK KK KK K 3K KK K KK KKK KKK KKK KKK KK K KKK KRR XKk R KK K

DENSITIES (KG/M3) ¢
AT 15.0 C. DEGREES
AT 60.0 C. DEGREES

815.0
784.,1

MOLECULAR WEIGHT : 167,03

VISCOSITIES (CFO) 3
AT 15.0 C. DEGREES
AT 60.0 C. DEGREES

4,40
2,19
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P.V.T. STUDY N° 84/2-41
COUNTRY :  NgRWAY FIELD: 1/3 WELL: 1/3 - 3  RESERVOIR: T. 3 Bis

1/73-3 TEST 3 BIS FROCESS TEST OIL

KKK KKK KKK K K 30K 00K 330K 3K KKK 3K K KK KKK 0K 30K 0K K K 3K K 0K 0K KK 30K 50K 0K 3K 0K K X0OK0K K K K KOk Kok K
X COMPONENTS X MOLE Z % WEIGHT X % VOLUME % x
XK K KKK KKK KK 3K K 0K o K 230K K KKK KK 0K KKK 0K 3K KKK KK 3K KKK K K K 3K K K 30K KK KK KK K K K KOK K XK K Kk X X

X X X X X
X Ethane X 0.122 % 0,022 x 0.047 x
X Prorane X 1.443 X 0,381 «x 0.611 %
X Isobutane X 0.859 «x 0,299 «x 0.433 «x
X Normal butane X 3.9575 X% 1.244 X 1.736 x
X Isorentane X 2.379 X% 1.114 X% 1,453 x
X Normal rentane X 3.702 X 1.599 x 2,065 X%
¥ 2-2 dimethygl butane b ¢ 0.068 X 0.033 X 0.044 x
X Cuclorentane 0,322 % 0.219 %k 0,238 X
X 2-3 dimethuylbutane * 0,231 X 0,119 X 0.146 %
X 2 methuyl rentane X 1,628 % 0.840 «x 1.040 X
X 3 methulrentane X 0.987 X 0,309 x 0.620 x
X Normal hexane X 3.026 % 1,961 X 1.916 %
X Methwlcyclorentane X 1.760 % 0.887 x 0.960 X
X 2-2 dimethslrentane X 0.164 X 0.098 % 0.118 x
X Benzerie X 0.774 X 0,362 X 0,334 X
X 2-4'dimethslrentane X 0.062 % *0.037 x 0.045 X
X 3-3 dimethylrentane . X 0,033 % 0.020 x 0,023 x
X Cuclohexane X 1.999 X% 1,007 % 1.048 x
¥ 2 methulhexane X 0.877 X% 0,326 X 0.428 %
¥ 1-1 dimethulcyclorentane X 0.180 x 0.106 *% 0,114 X%
¥ 2-3 dimethulrentane X 0.245 % 0.147 x 0.171 %
¥ 3 methuylhexane X 0.917 % 0.330 X 0.649 X
¥ 1 trans 3 dimethulcuclorentane X 0.2946 % 0.174 % 0,188 x
¥ 3 ethulrentane X 0,053 X 0.032 x 0.037 %
¥ 1| cis 3 dimethulecuclaorentane X 0.298 x 0,175 x 0.190 %
¥ 1 trans 2 dimethulcuclorentane X 0.446 X 0,262 X 0.282 «x
¥ Normal hertane X 2.627 X 1.576 X 1.867 X%
¥ 1 cis 2 dimethylcyclorentane X 0.041 % 0.024 X 0,026 X
¥ 2-2 dimethulhexane X 0.069 «x 0.047 x 0,055 x
¥ 1-1-3 trimethulcuclorentare X 0.133 X 0.089 «x 0,097 x
X Methuwlcuclohexane X 3.205 X 1.884 x 1.984 x
X 2-5 dimethulhexane X 0.141 X% 0,096 X 0.112 X%
¥ 2-4 dimethwlhexane X 0.141 x 0.096 X 0,111 x
¥ Ethwlcuclorentane X 0,130 x 0.076 % 0.081 «x
X 1 t2 c4 trimethulcuyclorentane X 0.136 X 0,091 X% 0.099 X
¥ 3-3 dimethylhexane X 0.030 «x 0.021 X% 0.024 X
¥ Toluene X 1.606 «x 0.886 «x 0.828 x
X 1 t2 ¢3 trimethylcuclorentane X 0.159 % 0,107 x 0.115 x
X 2-3 dimethylhesxane X 0.108 «x 0,074 x 0.084 «x
¥ 2 methul 3 ethuslrentane X 0.021 X 0.014 X 0.016 X
X 2 methulhertane X 0.853 X 0.3583 x 0.677 X%
¥ 4 methulhertane X 0.272 X 0.186 X 0.214 X
¥ 3 methulhertane X 0.601 X 0.411 X% 0.472 X
X 3-4 dimethulhexane 4 0.096 X% 0,065 X% 0.074 x
X 3 ethuylhexane X 0.018 % 0.012 X% 0.014 x
¥ 1 2 ¢4 trimethylcuclorentane X 0.034 x 0.023 x 0,024 x
¥ 1 cis 3 dimethulcuclohexane X 0,464 x 0.312 X 0,330 X
X 1 trans 4 dimethulcyclohexane X 0.464 X 0.312 % 0,332 X
¥ 1 methsl trans 3 ethylesclorentane X 0,155 X% 0.104 x 0.110 x
¥ 1 methul cis 3 ethulcuclorentane X 0,045 «x 0.030 X% 0,032 X
X X X X X
30K KKK 30K 30K KK 30K 30K 300K 3K KK 30K 30K 30K 303 3K 3K 300K 303K oK 300 3 30 3K 30K 3K 303K 3K 3K 3k 3K 3K 3K K oK 3K oK 0K oK oK K o KOk KOk XK K

SO,



P.V.T. STUDY N° 84/2-41
COUNTRY :  NORWAY FIELD: 1/3 WELL: 1/3- 3 RESERVOIR:T, 3 Bis

' 1/3-3 TEST 3 BIS PROCESS TEST OIL
SKOK K KKK 30K0K0K 30K 3K K 3K 3k 3K KK K 3K 3K KK K K KK K K 3K 33 K K 8 30K 3K K 3K oK 330K 3 KK K 3K 30K K K KK KKK K % KKK K K K X
l X COMPONENTS X MOLE % % WEIGHT 7% % VOLUME % x
2K 3K 30K KK K K 3K 3K K K 3K 30K K K K K 3K K K 30K 30K K 30K 3 K K 30K K0k 3K 2K K K K 3 K K K 30K K 3K K K K K KK 0K 0K K K 0K XK K K
X X X X
¥ 1 methyl trans 2 ethulcsclorentane X 0.045 X 0.030 x 0.032 x
I X Normal octane * 1.902 x 1.301 X 1.500 x
¥ 1 trans 2 dimethylcuclohexane X 0.024 x 0.016 % 0.017 %
X 1 trans 3 dimethuwlcuclohexane X 0.317 x 0.213 % 0.220 %
' X 1 cis 4 dimethulcuclohexane X 0.205 % 0.138 x 0.144 X
¥ 2-2 dimethwylhertane X 0.043 x 0.033 % 0.038 X
¥ 2-4 dimethylhertane X 0,104 x 0.080 x 0.091 «x
¥ 1 methul 4 ethulcuclorentane X 0.018 % 0.012 x 0.013 x
l X 2-6 dimethulhertane X 0.172 % 0,132 X 0.151 %
¥ 1-1 dimethul c3 ethulcuyclorentane X 0.018 x 0.012 % 0,013 X
X 2-5 dimethyl hertane X 0.160 % 0,123 x 0.138 X%
l X Frorulocuclorentane X 0.090 x 0.060 X 0.063 X
¥ 3-5 dimethulhertane X 0.064 x 0,049 X 0,035
X Ethelbenzene X 0.328 x 0.209 x 0,193 %
I ¥ Ethelcgclohexane X 0,617 X 0.414 x 0.426 X
X 1-1-3 trimethulecyclohexane X 0.191 x D./144 X 0.148 X
X 1-1-4 trimethwlcuclohexane X 0.044 x 0.033 x 0.034 x
X Divers narhtenes en c9 X 0.483 X 0,365 X 0.372 x
' ¥ Fara-xglene X 0,321 x 0.204 X 0.192 x
X Meta-xvlene X 1.293 % 0.821 X% 0.770 X%
) X 2-3 dimethuylhertane X 0.046 X 0.036 X 0,040 x
l ¥ 3-4 dimethylhertane X 0.046 X% 0.036 X% 0.039 X
X 1 3 t5 trimethulcuclohexane X 0.044 x 0.033 X 0.034 X%
¥ 4 methel octane X 0,229 X 0.176 x 0,198 X
X 2 methul octane X 0,310 X 0,238 X% 0.271 %
l ¥ 3 ethulhertane X 0,152 X 0.116 % 0,130 x
¥ 3 methul octane X 0,339 X% 0.260 X 0.293 x
¥ Ortho-xulene X 0.503 x 0.320 X 0,299 X%
I ¥ 1 t2 3 trimethulewclohexane X 0.009 x 0.007 x 0.007 X
¥ 1 t2 c4 trimethnulcuwclohexane X 0.009 % 0,007 X% 0.007 %
¥ 1-1-2 trimethglcyclohexane X 0.024 x 0.018 «x 0.018 x
l X Isorroruylevwclohexane X 0.048 X 0.037 x 0.039 X
¥ 1 02 c4 trimethuylcuyclohexane X 0.011 x 0.008 x 0.008 x
¥ 1 methel t4 ethulcuclohexane X 0.040 x 0.030 «x 0.031 X
¥ 1 methul 3 ethulcuclohexane X 0.236 X% 0,178 x 0.182 «x
l X Normal nonane X 1.470 % 1.129 % 1.274 X%
¥ Cumene X 0.231 % Q0.166 X 0.156 X
X 1 methul t2 ethulcusclohexane X 0.064 X% 0.049 X 0.050 X%
l X 3-3-5 trimethylhertane X 0.013 x 0.011 x 0,012 x
X 4-4 dimethul octane X 0.034 x 0.029 x 0,032 x
X 2-5 dimethul octane X 0.109 X 0,093 x 0,104 x
' X Prorylbenzene X 0,080 X 0,057 «x 0,094 x
¥ 2-6 dimethsl octane X 0.343 x 0.292 % 0.326 X%
X 2-3 dimethwl octane X 0,038 X 0,030 X% 0.0535 «x
¥ 4-5 dimethwl octane b 4 0.041 X 0.035 x 0.038 X
' ¥ 1-3 ethul toluene X 0.260 X 0,187 % 0,175 X%
X 1-4 ethul toluene * 0.092 % 0.066 X 0.062 X%
¥ Tetramethwlcyclohexane X 0.021 x 0.018 x 0,018 x
l ¥ 1-2 ethyl toluene X 0.066 x 0.048 x 0.044 X
X 4 methwl nonane b 4 0.244 x 0.208 X 0.230 X%
L X X X X
l 2K 0K 2 2K 2K 3K KK K K 3K KK KK K K K 3K 3K K 3K 3K 0K 2K K 2K 3K K 3 3K 3K K K 3K K00 3 3K 3 0k KK 3 0K 300K K 0K 3K 3K 3K K K 3% K K K
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P.V.T. STUDY N° 84/2-41

COUNTRY : NORWAY FIELD: 1/3 WELL: 1/3 -3 RESERVOIR:T. 3 Bis

1/3-3 TEST 3 BIS FROCESS TEST OIL

ROKAKOK K XK KK XK KK K K K K K 3K 3 3K K 300K 3K 3K 333K 0K 30K 3K K 3K K K KKK 3K KK 3K 3K KK 30K 30K K K K K K Kk K K

X COMPONENTS X MOLE % X WEIGHT % % VOLUME % x
KRR KKK KKK KKK KKK KKK KK R KK KKK KKK KKK KKK KKK KKK KK KKK KKK KRR KRRk kKK
* X X ) X X
X 2 methuwl nonane X 0.343 x 0,292 x 0.326 %
X 3 methwl rionane X 0.181 % 0,154 x 0.170 %
X 1-2-4 trimethuelbenzene X 0,323 X 0.232 X 0,215 x
¥ Isobutvlbenzene X 0.124 X 0,100 X% 0,094 X
¥ Normal decane X 1.112 x 0,947 x 1.032 %
¥ 1-2-3 trimethulbenzene X 0,134 X 0,096 X% 0.087 x
¥ Divers narhtenes en cl10 X 0.593 X 0,498 x 0.495 X
X CLl14 XEKKOKRKKKKKKKKKKKKKAKKKRKRKKKKKX 47,188 % 69.908 X 65.8146 «x
x C11 GFC % 9.335 X% 8.718 «x X
X C12/13 GFC x 10.834 X 11.480 x X
¥ C14/15 GFC x 6.847 X% 8,404 X 3
X Cl6/17 GFC X 4,721 % 6.586 X% X
¥ C18/19 GFC X 3.548 X S5+544 x X
¥ C20/24 GFC X 5,101 X 2,466 X X
¥ C25/29 GFC x 2.846 X 6,474 X% X
¥ C30/39 GFC x 2,668 X 7:.747 % * X
X £C40/49 GFC x 0.865 x 3.237 X X
X C350/74 GPC X 0,396 x 2,062 x X
X C74/99 GFC x 0.026 X% 0.189 x X
X X X X X
0K KKK KKK oK K KK KKK KK 3K K KK 0K 3 KK KK K K K 3K K KK KK K 0K KKK K KK K OK KKK KKK KK KKKk kKKK Kk Kk X

DENSITIES (KG/M3) ¢

AT 15.0 C. DEGREES = 815,0

AT 60.0 C. DEGREES = 784.1
Cli+ DENSITY = B845.7
MOLECULAR WEIGHT = 167.03

Cli+ MOLECULAR WEIGHT = 247.46

VISCOSITIES (CFOD) !

AT 15.0 C. DEGREES
AT 60.0 C., DEGREES

4,40
2,19




6 - PRESSURE - VOLUME RELATIONS
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OF RESERVOIR FLUID

- AT BOTTOM TEMPERATURE

- AT BOTTOM TEMPERATURE MINUS 28°C



PVT STUDY N° g4/2.41

COUNTRY :  NORWAY FIELD: 1/3 WELL: 1/3 - 3 RESERVOIR : T, 3 Bis

PRESSURE - VOLUME RELATION
OF RESERVOIR FLUID

TEMPERATURE ]g5°C

RELATIVE VOL m3 m3 COMPRESS!BILITY CALCULATED
Pﬁisi‘:fs WITH RESPECT WITH RESPECT TO FACTOR DENSITY
TO OIL AT SEPARATOR OIL s b 16l ke m3
SATURATION PRESSURE |  FLASHED TO 15°C

606,3 B.H.P. 0, 8829 2,181 609,2
551 0, 8946 2,571 601,27
501 0,9069 2,900 593,0
451 0,9209 - 3,285 584,1
401 0,9372 L 3,826 573,9
351 0,9568 " 4,799 562,1
301 0,9833 547,0
279,5 0,9973 539,3
276 S.P. 1,0000 537,9
273, 8 1,0033
265 1,0155
254,7 1,0337
239,5 1,0642

RESERVOIR OIL VOLUME AT SP -

164,100 cm3




RELATIVE VOLUMES (M3/M3>

.108
.8809q_

. BGBE’_

.8409_

ezeq,

.000a._

.9404_

-

.900Q

1/73-3 TEST 3BIS SURFACE

PRESSURE - VOLUME RELATION

.980@

.9609

.8804

T = 165 DEG.C.

258.0

300.0

350.0 400.0

PRESSURES (BARS)

450.0

508.0

559.2

. =06 -
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PVT STUDY N° 84/2-41

COUNTRY : NORWAY FIELD : 1/3 ' WELL:1/3 - 3 RESERVOIR : T. 3 Bis

PRESSURE - VOLUME RELATION
OF RESERVOIR FLUID

TEMPERATURE 145 oc
RELATIVE VOL m3 m3 COMPRESS!BILITY CALCULATED
P::.,Eslssbl:zES WITH RESPECT WITH RESPECT TO FACTOR DENSITY
TO OIL AT SEPARATOR O!L m3 m3 bars - 10-4 Ke m3
SATURATION PRESSURE FLLASHED TO 15°C

606,3 B.H.P. 0, 8946 1,995 621,0
551 0,9053 . 2,289 613,7
501 0,9163 | 2,532 " 606,3
451 0,9285 2,876 598,4
401 0,9430 e 3,481 589,1
351 0,9614 ’,,,f”" 4,139 577,9
301 0,9829 } 4,418 565,2
278,2 0,9895 561,4
273,7 0,9973 557,1
269 S.P. 1,0000 555,6
263,5 1,0103

260,0 1,0175

253,5 1,0295

RESERVOIR OIL VOLUME AT SP_- 158,861 cm3
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1/3-3 TEST 3BIS SURFACE

PRESSURE - VOLUME RELATION

1.10080

|.080

1.060 \
~ 1.840
) T = 145 DEG. C.
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PRESSURES (BARSD
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/7 — DIFFERENTIAL LIBERATION




| DIFFERENTIAL LIBERATION I

o wme e

e e e R

TEMPERATURE 165°¢C
OIL RELATIVE VOLUMES oIL CUMULATIVE LIBERATED GAS TOTAL DISSOLVED GAS
PRESSURE DENSITY
BARS m3/ m3 m3/ m3 m3/ m3 m3/ m3 m3/ m3 m3/ m3
OIL AT SP RESIDUAL OIL Kg/ m3 OIL AT SP RESIDUAL OIL OIL AT SP RESIDUAL OIL
AT 15°C AT 15°C AT 15°C
606,3 BHP 0, 8829 2,0163 609,2 a,00 .0,00 142,24 324,83
276,0 S.P. 1,0000 2,2837 537,9 0,00 0,00 142,24 324,83
236,5 0,8422 1,9233 578,3 39,72 90,72 102,51 234,12
199 0,7361 1,6811 609,2‘ 73,09 166,93 69,14 157,90
127 0,6283 1,4348 658,1 106,00 242,07 36,24 82,76
61,3 0,5463 1,2476 705,5 128,99 294,58 13,25 30,25
26 0,5034 1,1495 747,3 135,62 309,71 6,62 15,12
1 0,4671 1,0667 781,0 142,24 - 0,00 -

L 1 BAR/15°C 0,4379 1,0000 833,1 - 324,83 - 0,00
RESERVOIR F'LUIFD VOLUME AT SP 164,100 cm3 RESIDUAL OIL viscosiTY AT 1659 C 0,984 cpo
RESIDUAL OIL VOLUME AT 15°C 71,857 cm3 ¥ RESIDUAL OIL VISCOSITY AT 15°C 5,41 CPo
DISSOLVED GAS TOTAL VOLUME AT SP 23341,309 cm3 )
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{/3-3 TEST 3BIS SURFACE

DIFFERENTIAL LIBERATION CGOR VARIATIOND

330.9 LIBERATED / {5 C. DISSOLVED / 15 C.

300.0 .
T T =165 C. . /

\
270.@ ~ J/

242.0 ‘\\+\\ +//

~

218.0 ~ /
w&aj: AN 4

LIBERATED / S.P. \+/ DISSOLVED / S.P.
S+

150.0

122.0

80.00

GOR (M3/M3>

60.00

1_
T

30.008 €0.08 99 .08 120.0 150.0 189.0 218.8 248.0 278.0

PRESSURES (BARS)

_99_
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I ‘ ANALYSIS OF GASES LIBERATED DURING DIFFERENTIAL STUDY l

TEMPERATURE

165° C

i M OLAR COMPOSITIONS
" JPRES- VOLUME CALCULATED
SURE FACTOR OF DENSITY
bars N, co, SH, RSH c, C, Cy IC, NC, IC, NC, Cq C;, |LIBERATED gAs
m3/m3 X 10 Kg/ m3
|263,5| 1,463 | 2,185 - - |e61,175|10,375 | 7,512{2,959 | 3,655 | 2,752 | 2,902 | 2,032 {2,990 0,556 1,279
199 10,991 | 2,318 - - 61,871|14,956 | 8,762(2,040 | 2,705 | 1,799 | 1,930 | 1,068 |1,560 0,669 1,158
127 |0,333 | 2,462 - - |e1,770|19,452 | 9,416(1,106 | 2,758 | 0,784 | 0,895 | 0,524 | 0,500 1,077 1,063
61,3| 0,005 | 2,455 - - 56,859]18,531 [10,370{1,375 | 3,459 | 1,913 | 2,020 | 1,213 {1,800 2,267 1,219
26 |0,000|2,290 - - 41,879|22,172 {15,41713,230 | 6,754 | 2,564 | 2,701 | 1,293 | 1,700 5,512 1,402
1 |o0,000|1,853 - - | 26,472 18,301 6,297 | 9,718 | 3,375 | 3,370 | 2,597 | 3,900 151,524 1,712

24,117
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8 — RESERVOIR FLUID VISCOSITY
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COUNTRY ¢

PVT STUDY N° 84/2-41

NORWAY FIELD: 1/3

_ WELL: 1/3 _ 3

I RESERVOIR FLUID VISCOSITY I

TEMPERATURE 165 °cC

PRESSURE BARS

VISCOSITY CPo

HUILE GAZ
606,3 B.H.P. 0,306
501 0,278
401 0,253
301 0,227
276 S.P. 0,220
236,5 0,270 0,02714
199 0,340 0,02235
127 0,500 0,01767
61,3 0,700 0,01538
26 0,810 0,01391
1 0,984 0,01253

RESERVOIR T. 3 Bis

- VISCOSITY OF RESIDUAL OIL AT

150 ° C : 5,41 cPo
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{/3-3 TEST 3BIS SURFACE

RESERVOIR FLUID VISCOSITY

¥
8.800 |
0.880 | °
\ T = 165 C.
@.780 | +
8.680 | )
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PVT STUDY N° 84/2-41

COUNTRY NORWAY FIELD 1/3 WELL 1/3 - 3 RESERVOIR T. 3 Bis

CRUDE OIL P.V.T. ANALYSIS
SUMMARY REPORT

This summary report is intended for the use of reservoir engineers and contains only those results of relevance

to their field of activity
For further information, refer to the fuller version published separately

1 - SAMPLING CONDITIONS

Date March, 13 - 1983
Sampling method Surface
Perforating depths _4202,2 m_ .

4208 m in relation to Rotary Table
Measurement depths 4212 m '
Static bottom-hole pressure at measurement depth 603,33 rel. bars ) *
Statie bottom-hole temperature at measurement depth : 165° C
_ 146,4 m3_/D of OIL

Average flow during sampling .. . . e -
Bottom-hole pressure during sampling . .= oL . . .
Wellhead pressure during sampling . . - 96,3 rel. bars . . .

Wellhead temperature during sampling . . . - N o -
Separator pressure 23,5 rel., bars o

Separator temperature . 62,2 °C ) ) e
Separation GOR , 185, 110 m3/m3 . . o
WOR _ . - . : L B} . . _

Shrinkage GOR (fleld measurement) . _ . -
Tank oil density (field measurement) - L . B -

2 - STUDY CONDITIONS
Static pressure in reservoir environment _. _ 605,3 rel bars L

Static temperature in reservoir environment 165° C . o .

3 - MOLECULAR COMPOSITION

- 0,939 .. iCy © ..~ 1,450 —- Characteristics ofCpy o C _llt _
co,. ... L1 ,.82_4__ - . l 629 ———
2 * "Cs ! Molecular weight - . 257,67 _
SHy . _ . Ce - 3,449
o c, 3,454 Density, . . _0,8668 g/cm3
c, . 41,058 Cg - 2,981 _.
C2 P~ -1}5_28_2, C—— C9 : _._._.2.1_0:_[.8__ _——
Cy .. -.8,174 . . Cpp :—- 4 b 2045 __ __
1C4 :~~-1,2~5—6—-- —— C l+ — 13 690—--—-
nc,_. 3,435 Chp o




4 -BEHAVIOUR OF OIL ABOVE BUBBLE POINT
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m3/m3

Bubble point pressure _ ____27_5 ____ relative bars at _ l6__5__ _°C
PRESSURE }BELATZVE VOLUME| COMPRESSIBILITY DENSITY
(relative bars) (fraction) (10'4 v/ (gr/ c.c.)
_605,3 B.H.P.|_ 10,8829 ____j ___: 2,18L __ __ ____0,6092 . ____.
_o0 ] 0,8946_ __ _. . __.2,57L . __|...D,6012 __. ..
2500 |- 0,9069_ _ ___|._-._-2,900____] . 0,5930_ .. _.
_450 |- 0,9209. _ ___. ____3,285.__._ | ._D,%841_ __._.
400 __ . _0,9372 .. |- ._3,826.__.|---0,5739-----
U350 0,9568_ _ _ _ |- .__4,799.__.. __.D,5621 ____.
2300 - - oo oo j--049833 -- - - )-----------1 ---8,5470------ g
Bp 215 - 1000  fb-----o----- --0,5379. .- --
5 - LIBERATION UNDER SURFACE CONDITIONS
Pressure + temperature conditions
PRESSURE TEMPERATURE
(relative bars) (°C)
(1N R i
eservoir o 605,3. .| ._1&s .
(2) HP separator 25 60
(3) LP separator 7 60
(4) Tank 0 bar 15°C
Vol. 2+3+4
Total GOR value Ry = ol gas ._____260_:_00 -
Vol. oil (4)
Vol oil (1)
Volume factor B, = ) = _1,7972  _m3/m3
Vol. oil (4) —
Tank oil (4) characteristics
Density at 15°C ____0,815g/cm3 . _
Viscosity at 15°C 4,40 cPo__ ___ ____
atgg’C 219 ePo—— ————
at_ _°C [, _
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6 - DIFFERENTIAL LIBERATION IN FOTTOM-HOLE CONDITIONS (T = 165 ¢°Q)
OIL GAS
PRESSURE
VOLUME DISSOLUTION VOLUME
P DENSITY DENSITY
FACTOR GOR FACTOR
B, R P, B, P,
(rel. bars) m3/m3 m3/ m3 gt/ c.c 102 m3/m3 10-3 gr/c.c.
. 605,33 _ _ _|..2,0163_ _ | 324,83 .- 0,6092 ) _ _ .. ._.
e
D -—— e - - - - L UL I U
£ |.275.s.p._ | . 2,2837___ | 324,83 __ | ._0,5379 _ |. _________ Q.. ___.__.__]
&
o, il Al Rt di el Rl el i did
E., L _235%,5 . _.)..1,9233 .. _]. 234,12 __ | ... D,5783 __|-. .0,556_._]--.1,279-__|
: J198. _1,6811 . |..157,90.__]| __.0,6092. _[ __Q,669...}_ ._.1,158__.
= |-L26_ . S1.4348 | . 82,76 _ . 0,6281 | . _1,077__ |.._L,063 _.
: | 60,3 ____ _1,2476 | 30,25_ ) __.0,7055_ _|. . _2,267_  __| _1,219_.__]
[ B S I [ [ [ S
. E N ‘
S | _ 25 ___ _]_. 1,1495 A5,12 . | _0,7473 " |. - 5,512 . _|_ .1,402.__.
.@ 0 bar __1,0667__1 « o _..Q,7810. ) 151,524 - ) _______| °
15°C 0 kar 1.000 0 ___0,8331_. 1.000 __1,712 _ .
oil at p gas 157750 gas at p
oil at 15 oil at 15 gas 157750 _
S618
7 - OIL VISCOSITY IN BOTTOM-HOLE CONDITIONS (T = 165 o) Ry
$2
PRESSURE VISCOSITY PRESSURE VISCOSITY
P g‘ P (o]
relative bars centipoises relative bars centipoises
_-_605,3_ _ _|___Q,306 __._ - - -198_ _ __ _. -- 0,340 . - - -
_._.200_ 0,278 ___ ___ 126 ____|.__0,500___.
___400_____|...0,253 ___ o633 .. - -0,700- -
275 . 0,220_ __ _.25> _.__]._0,810____
_..235,5 0,270 _ _ | S | S 0,984 __ _._

8 - OBSERVATIONS
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