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~COMPANY : AMOCO NORWAY OTIL CQMPANY”’

WELL

"

2/11-6(ST1)DST

SUMMARY .AND MALN, REGULTS

Subple point pressure determined on sample waich was T
selected for complete PV r. atUdy 1s : '

011 volume factor (bbl/Std bbl)
solution gas-oil ratio (Std cu ft/bbl)
‘reservoir fluid viscosity (cpnt1p01s¢s)

'rnsprv01r fluid density (g/cm3)

Residual oil gravity

Tne present report gives tne experinental results of tne P,V.T. study
carried out on bottom nole sample(s) from well 2/11-6(ST1)DSTL

6950 PSIG

225 F

3430 p51g at 225 F

11.23 x 1076 psi=t (6950-6009 psig)

1017
. 0.46
+ ’ ~0¢693ﬁ

: - Oaﬁﬁdw]§§760f
33.0 API

frry
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COMPANY

WELL

‘TABLE 1

AMOCO NORWAY OIL COMPAMY;_

2/11- G(SPl)DSPI'

SAMBRLILNG .CQNQITIQNS

T RESERHQLRWAMDWHELLMGHARACTERISTECS

Producing zone

Static pressure

Bottom hole tampprature
Tubing diameter

Casing size

Casing shoe

SAMRLLNG,.CONRLTIANS

' A) SUREACE, SAMPLE (S)

Date

Cnoke '
Flowing bottom: hole pressure
well nead pressure

- Separator pressure
~well head temperature

Separator temperature
Gas rate (Separator)
Stock tank temperature
Compressipility tactor
Gas gravity

Liguid rate (Separator)
G'LIR. .

Sample (s) received

8) 3QTTAM HQLE ,SAMRLE (S)

Date
Choke -
Sample(s) received

'”“3266/13 .

3875-3900m
6950 PSIG

225 F -

3 1/2 Drill Pipe
‘7"

4047 m

N/A

8/64 Pos

6587 PSIG
3797 PSIG

105 PSIG
e B

56 F :
0.321 MM SCFD
N/A i -
N/A

0.720 (Air=1.,00)
508.8 30PD

631.1 Std Cu Ft/bbl
gas none - '

lig.none

09/02/82
8/64 Pos

82/L/033
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-COMPANY : A4OCO NORWAY OIL COMPANY

WELL  : 2/11-6(STl)DSPL.

SAMBRLE (S) VALIDITY

B80TTQ: OLE SAJAPLE (S).

1) Sample pottle No 13266/13

duppble point pressure determination at 80 F is 2745 psiy

82/L/0%3



Eﬁmm - ' COMPANY : AMOCO NORWAY OIL COMPANY '
ichlumberger ' E PRI

WELL : 2/11-6(ST1)DSTL
TABLE 2

BUBBLE. PQINL, BRESSURE .DETERMINATIQN, AL....80Q..F

Bottom nole sample ( Cylinder 13266/13 )

e

Pressure ‘ Pump reading

(psigy (cm3)
2000 o 8628
5000 284.45
4000 ' 283.47
3540 ' 282.97
3037 - ; 1 282.39
Pb= 2785 282,10
2708 ' 281,71
2108 o - Ba5tas
2652 o Eirit ol
2107 275.16 ' ‘ |
1909 271,25 , ,

—

e

nis sample nas been used to complete PVT study

82/L/033
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COMPANY

WELL

AMOCO NORWAY OIL COMPANY

2/11-6(ST1)DST1

- BUBBLE-POINT- PRESSURE-DETERMINATION- AT -~ 80 F

Bottom hole sample (cylinder 13266/13 )

eading (cm3)

2785 psig

82/L/033
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COMPANY ¢ ANOCO NORWAY OLL COMFANY = %

WELL : 2/11-6(ST1)DSTY

TABLE 3

FLASH OF SEPARATOR. LIWUID. TC STOCK TANK. CONDITIONS

(Molecular composition)

‘Stock tank : Evolved Recombined
Components liguid gas separator liquid
N ¢ 0 psig/ 60 F) (0 psig/ 60 F) ( 10 £8i9/160 1)
- (nole percent) (mole percent) (mole percent)
Nitrogen 0,00 : 0.00 J.00
Carbon dioxide 0.01 l.18 '
Hydrogen sulphide 0.00 0.00
ilydrocarbons:
{’i@thane 0.05 .4.6 .79
Ethane 0,14 19.57
Propane 1.10 34,44
I = Butape - - 010 4.73
4§ - Butana” . 3016 15 48"
I - Pentane 1.906 3.25
N =~ Pentane 3.59 3.02
Hlexanes , 6463 0.99
Heptanes  Y9.95 0.38
Cetanes o agtig - o ooas
- Honanes  7.006 0.02
Decanes 524 0.00
Undecanes plus 5le52 0.00
TOTAL - 100,00 , 100,00
polecular weignt  222.8 . Catllesr T
Gravity | 0.847 60/60 F  1.449 (Air=l) ———
#lolar ratio 96.89 3411 100.00
Mass ratio ' 99.40 0.60 100,00

‘lHolecular weight of Undecanes plus in S8TO: 336

Cravity of Undecanes plus in STO T 0.898 (60/60 F)

82/L/033




, - COMPANY : AMOCO NORWAY OIL COMPANY

Schlumberger

WELL : 2/11-6 (ST1)DST1

TABLE 4

MOLECULAR,.COUPOSITION OF, SEPARATOR LIQUID

Recombined Separator Recomrbined
Components Separator liguid. gas Separator liguid
( 10 psig/l60 F) ( 10 psig/l60 F) ( 100 psig/l42 F)
' (mole percent) (mole percent) (mole parcent)
Nitrogen ' 0.00 0.00 0,00
Carbon dioxide 0.04 : 1.53 0,13
Hydrogen sulphide . 0.00 , 0.00 - 0400
Hydrocarboenss
‘Methane T 0457 e 41,60
Ethane" B 06T s 16,57 0
Propane S 2«14 22,51 .7
I - Butane 0.53 2.92
N - Butsne R 257 . 5967
1 - pentane " -~ 2.00 o 506"
N - Pentane ' " 3,58 1.95
Hexanes . 6446 0.67
Heptanes B 9.65 0.33
Octanes 9.88 0.16
Nonanes 6,84 ' 0.03
" pPecanes - 5,08 ‘ 0.00
Undecanes plus 49.91 0.00
TOTAL 100,00 100,00
Molecular weignt - 217.2 0 33.596
Gravity R r——— 1,159 (Air=l)
Molar ratio 94,48 5452 o 100400
Mass ratio ' 99.10 , 0.90 . 1100.00

82/L/033
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- e COMPANY : AMOCO KORWAY OTL COMPANY

WELL : 2/11-6(Sr1)DSTY

TABLE 5

MOLECULAR..COMPOSITION OF, RESERVOIR FLUID

~ Recombined Separator Recombinead ,
Components Separator ligquid. gas Reservoir fluia
( 100 psig/142 F) ( 100 psig/l42 F)
(mole percent) (mole percent) (mole percent)
Nitrogen 0.00 0.17 , , 0410
Carbon dioxide 0.13 1.03 o 0467
dydrogen sulphide 0.00 0.00 ' 0.00
Hydzocanbons:
Fethane - 2,84 77426 S AT,28
Ethane ' 1.62 : 9.64 ' o 6ae4l
Propane - 3.26 , 7.47 - 5.78
I - Butane U.07 0.77 0.73
= Butane © gt g T I T
1 — pentara o w5 peeze o e o Piye e
N - Pentane . 3.49 0.58 S 0 1LT75
Hexanes : 6.14 ‘ 0.32 : 1)
Heptanes ' 9.14 0.19 ' 3,79
Octanes 9.35 0.06 - 3.80
Honanes L Y- T NI . Caten
“becanes o 0 4.80 o 0.00 - S 1.93
Undecanes plus - 47,14 0.00 - 18.99
TOTAL , 100.00 © X00.00 . - o 2100,00
wolecular weignt 20700 22.028 Cge.s
Cravity e 0 760 (airel) 2 0ed
Molar ratio ” 40,26 59.74 ' o 100,00
Mass ratio - 86.37 13.63 B 100,00

fivlecular weignt of Undecanes plus in reservoir fluid : 336

82/L/033



I FLOPETROL ' ' COMPANY : AMOCO NORWAY OIL COMPANY
Schlumberger .,
WELL : 2/11-6(ST1)DST1

TABLE 6

BURBLE .RQANE. . RRESSURE .RETERMLNALLQN, AND.. CQNSRANR . MASS ..SLURY , AR.. 235,

Pressure  Relative volume  Compressibility factor Y curve

psie)  wpeb C esicL suyee1
| | A Lt

7000 0.9561
6950 0l 566 e

o S 11,23 x 106 o
6009 0.9667 : S
' ' , 11.56 x 10~%
5506 0.9724
5005 o o.9782 R o
12.48 x 10~6
4429  0.9852 ,
' 13.26 x 10-6
4056 0.9901
3856 0.9928
15.36 x 10~6
3588 0.9969
| | | | 18.42 x 106
3453 0.9994
Pb= 3430 1,0000

3397 1.0026
3323 1.0087
3274 1.0130
3182 1.0215
Sees o 1noms
2752 1.0726
1939 1,2597
1283 1.6408

930 2.1092

731 02,5932

Thermal expansion factor of reservoir fluid a

between 70 F and 225 F : = 0.539 x 10=3 p=1

82/L/033



P ’ COMPANY : AMOCO NORWAY QIL»COMPANY

Schlumberger

WELL : 2/11-6(ST1)DST1

~~~~~~~~~~~~~ BUBBLE- POINT PRESSURE-DETERMINATION-AND- CONSTANT-MASS- STUDY -AT-225-F

Relative volume
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ARMQCO NORWAY OLT. COMPALY

2/11=-5 (8v1)ynstl

“A35-STUDY- AT- 225-F
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' ‘COMPANY : AMOCO NORWAY OIL COMPANY

Schlumberger

WELL : 2/11-6(ST1)DSTY

TABLE 7

DIFRERENTLAL, WARQRLZARIAN.QE. - RESERNQIR. .ELUID. AL 225, R

Pressure 0il volume - Solution gas=-oil - Gas volume : ’ReSetVoir
factor Bo ratio Rs factor Bg = = o0il density
(psig)  (bbl/Std bbl) (Std cu ft/Std bbl) (cu ft/std cu ft)  (g/cm3)

7000 1,547 | | LT 04694 T
6950 ~ 1.548 o | - 04693

6009 1.563 | 0.686

5506 1.571 | | 0.682

005 - itesr S o gneas
1429 1oa93 R . T e

4056 1.600 - | | . 0.670

3856 1.604 | | 0,668

3588 1.611 S TR 0.665

3453 1.616 0.663

3430 " 1.616 017 : o 0.663

102 0.669
102 . . 0.687

3185 - 1.576 917 0450
2502 1,488 , 717 %0461
1469 1.375 453 1,03 10-2 O 0.722
0 1.077 , 0 ————————— 0.799

E -

Residual o0il gravity : 0,860 60/60 F
, 33.0 API

M Su 5= SN BN EE AN BE BB AR BN BN BN BN AN BN Em A
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COMPANY : AMOCO NO

WELL

RWAY OIL COMPANY

. 2/11-6(ST1)DST1

PIFFERENTIAL -VAPOPIZATION OF - RESERVOIR- FEUID-AT- 225-F- -

0il volume factor

3430 psig

L IX I IR N B A B SE BRI K I O IR 2N B I B I I N B B I B I B B K SR B BN I T I B IR N W I SN I N BB BN B B N B N Y Y I B B NN AN

-
-
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SR YRR e F R RE N L TR T [CFL T ErE R R 2 SN Y raoe o LR R Y A R AT SR N T RN S AT SV

00 6000 6500 7000 7

Pressure (psig)
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COMPANY : AMOCO NORWAY OIL COMPANY

oy

Schlumberger

¢

WELL : 2/11-6(ST1)DST1

|I~ ~ -~ DIFFERENTIAL- VAPORIZATION-OF- REBERVOIR FEUID- AT 225-F-

Solution gas o0il ratio

x‘ﬁ’:,:f;ﬂ,:iuf 3Ry Lig LY
- LUNNNA D B N S R |

H

Pb =13430 psig

I,, 7
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COMPANY : AMOCO NORWAY OIL COMPANY

FLOPETROL T

Schlumberger

2/11-6(ST1)DSTl

WELL :

"DIFFERENTIAL- VAPORIZATION-OF - RESERVOIR FLUID-AT- 225/ F-

Gas,volume factor
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o COMPANY : AMOCO NORWAY OIL COMPANY

Schlumberger

Q. 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500

WELL : 2/11-6(ST1)DST1

- PIFFERENTIAL-VAPORIZATION-OF - RESERVOIR FLUID-AT- 225 F. -

A

Reservoir oil density
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Pressure (psiqg)
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, : COMPANY : AMOCO NORWAY OTL COMPANY

Schlumberger

WELL  : 2/11-6(ST1)DSTl

TABLE 8

DIEEERENTLAL MARORLAATION ,QF, RESERVQIR. ELULR. AL,.225 &

Molecular composition of liberated gases (mole percent)

lpressur‘e Cpsig) - 3185 2502 La6s .
Nitrogen 0.66 0.49 0.27  0.12°
Caroon dioxide 0.89 0.90 0.96 1.13

Jiion o o 0ws s oise ai

l Hydroecarbanss
{letnane 80425 81.16 80 .39 74,76 54,80  15.10

IEt'nane  6.67  6.78 7.61 9.99 15,12  12.45
honare, | 6.67 518 26 %98 1512 12445
I - Butane 0.63 0«59 U«01 0.8% 1-75 . 3493
l.r - pentane 0,68 0.60 0.55 % 0,70 1.52 - 4.98
N - pentane 0.90 0.77 0.69 0.87 1.89 6 .45
Henanograne 030 0.77 0:%0 - aner— 1% ey
l’l‘OTAL 100,00 100,00  100.00  100.00  100.00  100.00
@olecular weigat  22.395 21,902  21.884  23.419  29.990  54.213
IGravyity (Air=1) 0.773 0.756 0.755 0.808 1.035 1,871
Molecular weignt 105.3 °~  105.1 = 105.1 105.5 106.9 112.9

of neptanes plus

' 82/L/033
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BT , . "COMPANY : AMOCO NORWAY OIL .COMPANY:

Schlumberger

WELL 2/11-6(ST1)DST1

TABLE 9

DLEEERENTLAL, VARQRLZATIQN .OF, .RESERNQLR .ELULD, AT,.225.F. .

Pressure Gas viscosity Gas gravity compressibility
(psiqg) (centipoises) (Air=1) , factor i

- 3185 0.0205 0.773 .0 0.B23 o
2502 0.0182 0.756 ,“,1ﬁ,d;792 |
s oLois2 0,755 o girert
701 0.0131 0.808 . 0.819
209 0.0106 1.035 0,862

0 0.0067 1.871 | Hifw‘leooo

82/L/033
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COMPANY : AMOCO NORWAY OIL COMPANY

WELL 2/11-6 (ST1)DSTL

- BPIFFERENTIAL VAPORIZATION-©F- RESERVOIR- FLUID-AT. 225+F-

liberated gas viscosity
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AMOCO NORWAY OIL COMPANY

2/11-6 (ST1)DST1

- PAFFERENTIAL- VAPORIZATION, OF - RESERVOIR. FLUID  AT- 225 F~—
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| Schlumberger

WELL : 2/11-6(ST1)DST1

~DIFFERENTIAL-VAPORIZATION OF RESERVOIPR FLUID-AT-225-F-

Compressibility factor 2

COMPANY : AMOCO NORWAY OIL COMPANY

b
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' - COMPANY : AMOCO NDRWAY OIL CC)MPAN’,Y
chiumberger :

| : WELL : 2/11- 6(ST1)DST1

TABLE 10

SEPARATION TEST .QF RESERVOQIR. FLULD

Gas=-oil ratio (1)

Separator {(Std cu f£t/std bbl)

— ‘V‘MJI EE— ':‘)l 01l volume Sep, liq. snrinkage o sto
res, Temp.|3ep. Tank Total| factor(2) density factor(3) gravity
esig) (F)  (pbbl/std bbl)  (g/cm3)  (Std bbl/bbl) (60/60 F)

100 142 819 - - s © 0.787 0.916

o led 30 - - - 0.798 0,937

0 60 - 16 865 = - 1,501 - 1.000 0.847.

(1) Gas volume at standard conditions per volume of stock tank&bi'

(2) volume of reservoir fluid at saturation pressure per volume of stock
tank oil at 60 F .

(3) Volume of stock ‘tank’ 011 at 60 F per volume of SQparato
separator condltlons

82/L/013



m L .. . _COMPANY : AWOCO. NORWAY OIL cwpmy:v’_’;; N
| chlumberger . : ' e . ’ R ;,’
’ E WELL : /l3~6(SP1)DoP1 o

TABLE 11

SEPARATION TEST .OF .RESERVOIR ELULD

Molecular composition of liberated gases (mole percent)

pressure (psiy) T 10 o
Temperature ( F) 142 225 60
Nitrogen 0.17 0.00 0.00
~Carpon dioxide 1,03 1,53 1.18
Hydrogen sulpnide 0.00 0.00 0.00
dydrocarbons:
Methane 77,26 41,60 16.79
Ethane ' J .04 16,57 19,57
Propane 7 .47 22,51 34,44
I - Butane 0.77 2.92 4.73
N - 3utane ' 1.98 9.67 15,48
I - Pentane ' 0.52 2.06 3.25
N - pentane o oeg 190 302
Hexanes - Goag wis 0795
Heptanes plus 0426 0.52 0.55
[OTAL ~ 100.00 100,00  100.00
Molecular weight 22,028 334595 41,987
Gravity (Air=1) 0.760 1,159 1.449
Molecular weight 104.5  106.1 105.1

- of neptanes plus
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o : - COMPANY : AMOCO NORWAY' OIL COMPANY =

Schlumberger

WELL : 2/11-6(ST1)DSTY

TABLE 12

VISCOSLLY OF RESERMQLR ELULD AL.225.F

pPressure ~ Viscosity
(psig) (centipoises)

~fte00 - 0.47

Pi= 6350 _ . 0.46

6000 - ©g.a1
g2z o
4460 0.35

3972 0.34
pbe 3430 o - 0.3

3054 , %0436
2585 o - 0.42
1880 0453
1250 0.67
83  0.82
660 0.95
525 | 1.05
S0 2406
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Schlumberger

iscosity

2 ?!3

TR e

COMPANY : AMOCO NORWAY OIL COMPANY

WELL : 2/11-6(ST1)DST1

VISCOSITY-OF- RESERVOIR-FLUID-AT-225-F
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Pb =.3430 psig
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FLOPETROL . COMPANY : AMOCO NORWAY OIL COMPANY

chlumberger

]

WELL : 2/11-6(ST1)DST1

ADDITIONAL ANALYSIS.

A) POUR POINT ON RESIDUAL LIQUID
FROA DIFFERENTIAL VAPORIZATION : 17 F

B) REID VAPOR PRESSURE ON STO ~ : 3.2 psi
NORN ASTY D-323
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FLOPETROL COLIPANY : AMOCO NORWAY OTIL CO;"IPANY

Schiumberger

n u
[
!
!

WELL

2/11-6 (STL)DST1

NOMENCLATURE

P : Pressure

v : Volume

T : Tenperature

Pi : TInitial static pressure
Po : Bupble point pressure

Pa PR : Dew po“int’press’ure

ve=v/v PD : Relative volume (0il reservoir fluid)

Vve=vV/V Pd : Relative volume (gas reservoir fluid)

c= mxﬂz : Compressipility factor of reserveir fluid
Vv ap o

. Lo e o O e

XK = g : Tnermal expansion of reservoir fluid

' VAT S e T , e

Y= - BlfBal 7"":?’Dimmn510nlpss eomprﬂssaoali*y functfon
vr—=1 e . . .

30 : 01l formation volume factor

R3 :  Solution gas oil ratio

4 : Gas compressibility factor or gas devxatlon tactor

39 : Gas formation voluae factor '

o : . Reservoir oil density

SO . . ¢ Residual 0il gravity

3 : Gas gravity (Air=l)
sto : Stock tank oil
SOR : Gas o0il ratio
GLR : Gas ligquid ratio
WIR ... % water liguia ratio.
gnrlnhdgp tactor : 9il,volume .at. stggaard conultlons
011 volume at separator condltlons
= L BM ) —rotal moles of a mixture in the gas: st,’#
Ry R=uUniversal gas constant (per mole)
GPii : Gallons per tnousand standard cupic feet
Standard conditions : For gas voluaes =60 F and 14.7 psia
: For oil measurements=60 F and atmospnorlc prossuro

Gross neat content is calculated from API researcn prOJect 44

Molecdlar wplgntb,dPnSthns cr3*1ca1 values are from CRC Handbook of

cnamlstry and pnyalcs'

Gas viscosity. is calc ulated with eguations from otandlng (i
of oil flnld nydrocarbon systnms) :
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