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Gentlemen:

Twao samples of subsurface reservoir fluid were collected from the subject well by representatives of
Halliburton and Schiumberger on January 6, 1997. These samples were forwarded to our
laboratory in Maracaibo, where they were used in the performance of a reservoir fluid study. The
results of this study are summarized in the following report.

Thank you for the opportunity to serve OCCIDENTAL EXPLORATION AND PRODUCTION
COMPANY. If we may answer any questions for you, or be of further service in any way, please
do not hesitate to call upon us.

Respectfully yours,

CORE LABORATORIES VENEZUELA, S.A.

ther
anager
Reservoir Fluids Laboratory
JF/sr

Calle 25 (via a E! Mojan) Km. 3, al lado de la Coca-Cola, Apartado 116, Maracaibo, Edo. Zulia
Telfs.: (061) 575484 - 579423 - 579849 - 578715 - 578225 - Fax: (061) 578684 - 910987
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LABORATORY PROCEDURES
=LA ROCEDURES

OCCIDEN TAL EXPLORATION AND PRODUCTION COMPANY
Reservoir Fluig Study
Eden-1, DST No.6, M-1
Eden-Yutyri Field
RFL 97014

8as and liquid Compositions. The Composition of the reservoir fluid ig bresented on page
five (5).

A portion of sample was charged to 2 rolling-bal viscosimeter to measure the Viscosity of
the reservoir thuid over 4 wide range of Pressures at the Teservoir temperature of 188 °F.
The VISCOSity of the fluid at reservoir temperature wag found to vary from a minimym of




OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1
File: RFL 97014

After the viscosity test was performed, a heavy residue was noted covering some parts of
the equipment. This material is asphaltenic in nature, and we feel that the material could
cause problems of deposition in surface facilities, production tubing and possibly even in
the reservoir, causing formation damage. We would be happy to assist with a further
assessment of these potential problems, should you so desire.

Small portions of the reservoir fluid were subjected to four separator tests to determine
the effects of separator pressure on gas/oil ratio, stock tank oil gravity and formation
volume factor. These data can be found on page nineteen (19). The separator gases from
the separator tests were collected and chromatographically analyzed in the laboratory.
The results of the separator gas compositions are presented on pages twenty (20) through
twenty-three (23).

The separator test data were then used to adjust the differential vaporization results. The
adjusted differential vaporization data are presented on pages twenty-four (24) through
twenty-nine (29).

A portion of the separator liquid sample was used in the performance of a crude oil
characterization. This analysis was performed following ASTM, IP and UOP methods.
These results may be found on pages thirty (30) through thirty-three (33).

Equations and nomenclature are included in the appendix of the report which extend and
define the analytical expressions and data relationships presented in the study.

il



OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

SUMMARY OF PVT DATA

Reported Reservoir Conditions

Average Reservoir Pressure ................... 2795 psig
Average Reservoir Temperature ............. 188 °F

Pressure-Volume Relations

Saturation Pressure ... 270 psig
Avg Single-Phase Compressibility .......... 530 E-6 viv/psi ( 5000 to 270 psig )
Thermal Exp @ 5000 psig .........cooeeveenne 1.04723 Vat188°F/Vat60°F

Differential Vaporization Data
( at 270 psig and 188 °F )

Solution Gas/Oil Ratio ..........ccoooeee s 43 scf / bbl of residual oil at 60 °F
Relative Cil Volume ..o 1.077 bbi / bb! of residual oil at 60 °F
Density of Reservoir Fluid ..................... 0.8840 gmJ/cc

Reservoir Fluid Viscosity

30.3 cp at 270 psig and 188 °F

Separator Test Results

Separator Conditions Formation Total Solution Tank Oil Gravity
Volume Factor Gas/Cil Ratio { "APl at 60 °F )
psig °F (A (8)
125 97 1.066 30 18.5
95 97 1.065 29 19.6
65 97 1.064 28 19.7
30 87 1.064 27 19.7

(A) Barrels of saturated oil per batrel of stock tank oil at 60 °F.
(B) Total standard cubic feet of gas per barrel of stock tank oil at 60 °F.

Page 1

CORE LABORATORIES



Eden-1, psT No.s, M-1
RFL 97014

......................................................... OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
A NaT...... Eden-1, psT No.6, M-1
o el Number...... *
e Number..........,. [ RFL 97014
Date Sampie Collected............ 6-Jan-97
Somple Type........ [ Bottom-Hole
Geographical Location............... *

PO s LT Estructura Eden-Yutyti

6-Jan-97

.............................................. 699 ft
reoducing lnterva......_ T 6556-6570 ft
e 7894 ft
LG SEe............. [ 3.1/2 in
DG DEPL.......... * ft
oS Sige...... ... T 7.5/8 in
COSNG DO 4750 ft

Pressure Survey Data
Data from Original Discovery weii
e *
oservoir Pressure . [ 2795 psig
gas /Ol Contact...... [ * ft
O/ Water Contact.... T * ft
Data at Sample Collection

e 6-Jan-97
Rosenvoir Pressue..,,. T 2795 psig
Reservoir Temperature......... T 188 °F
PeSSUIS TO0L.......,.. *
Flowing Bottom-Hole Pressure...... ... .~ 2251 psig
ool Contact ... T s * ft
Gil / Water CONRGE...... e * ft

" Data not forwarded to Core Laboratories.
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 97014
Production Data
Data from Original discovery Well
LOCALION. ..o Bloque 15
DAL, ..o e *
Oil Gravity @ STP.....oooii 19.8 *API
Separator Pressure............cccovivviee oo 18 psig
Separator Temperature. ... 90 °F
Production Rates
L7 T3P VOO POP PP 16 Msct/D
LIQUId.. \ 675 STbbl/D
Gas/Liquid Ratio........c.coverrvricriiennn 24 scf/bbi
Data at Sample Collection
Sampling Date........ccveviecneeccc e 6-Jan-97
Production Rate.............ocoovieniiiniiinee 675 bb¥/D
Produced G.O.R. .. .o 24 scffbbl
Liquid Gravity at 80.0 °F................coooveinnnnn 19.8 *API
Productivity TRdeX. ..o * bbi/D/psi at °F
and bbi/D
Sampling Information
Sample Collected at..........ccoovreiiviinireiciee * ft
Status af Well...........oooer e Flowing
Sampled BY.....ocoiie e Schlumberger
TYPE SAMPIET. ..ot FASC + Botella
Cylinder Names/Numbers ..........ccccooeeieen 12689-11
: 9214-206
* Data not forwarded to Core Laboratories.
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AL O YU Ik S A

Cylinder Number

Date

9214-206* 6-Jan-97

Cylinder Number
Date

080 6-Jan-97
46 6-Jan-97
CVv-03-0001 6-Jan-97

* Sample selected for the Study

** Samples used on Crude Qijf Characterization

PRELIMINARY
and Summary 0

Sampling

12689-11 8-Jan-97

arator Liqg
Conditions

920

Samph’ng

QUALITY CHECKS
f Samples Received

ottom Hole Samples

B
Sampling Conditions

188

188

90
90

80

Page 4

Bubbleoint Canditions

66

Approximate
Sample
Volume

uid Sam

Bubblepoint Conditions

Approximate
Sample Water
Volume Recovered

Water
Recovered

154 1
160 0
152 0
155 0
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1
RFL 97014

— COMPOSITION OF RESERVOIR FLUID SAMPLE

(by Flash/iExtended Chromatography)

Liquid
- Component Name Mol % Wt % Density MW
{gmicc)
Hydrogen Sulfide 0.00 0.00 0.8006 3408
— Carbon Dioxide 0.35 0.05 0.8172 44.01
Nitrogen 037 0.04 0.8086 28.013
Methane 436 0.24 0.2997 16.043
Ethane 0.88 0.09 0.3562 30.07
- Propane 2.36 0.35 0.5070 44097
iso-Butane 1.10 0.22 0.5629 58.123
n-Butane 333 0.86 0.5840 58.123
_ isc-Pentane 1.51 0.37 0.6244 7215
n-Pentane 1.7% 0.42 0.6311 7215
Hexanes 1.82 0.52 0.6850 84 Total Sampte Properties
Heptanes 290 0.94 0.7220 96
—_— Octanes 5.13 1.86 0.7450 107
Nonanes 51 2.34 0.7640 121 Molecuiar Weight ........c.ccoccinminnnivniennieenn 295.32
Decanes 527 239 0.7780 134 Equivalent Liquid Density, gm/sce _.........cceee. 0.9237
Undecanes 484 245 0.7890 147
- Dodecanhes 4.44 242 0.8000 161
Tridecanes 47 279 0.8110 175
Tetradecanes 4.3 2.78 0.8220 190
- Pentadecanes 435 3.03 0.8320 206
Hexadecanes 3.79 285 0.8390 222
Heptadecanes - 345 27 0.8470 237
Qctadecanes 3.35 285 0.8520 251
-— Nonadecanes 3.28 293 0.8570 263 Plus Fractions Mol % Wt % Density MW
Eicosanes plus 26.58 64.63 1.0273 718
Heptanes plus 82.21 97.04 0.9432 348
= Undecanes plus 63.20 89.51 0.9630 418
Pentadecanes plus 44.80 79.06 0.9884 521
Eicosanes plus 26.58 64.63 1.0273 718
Totals 100.00 100.00

Page 5 CORE LABORATORIES



Eden-1, psT No.6, M-1
RFL 97014

VOLUMETRIC DATA

(at 188 °F)
Saturation Pressure (Psaty.. ... 270 psig
oSty atPat ..., . 0.8840 gmy/cc
Thermal Exp @ 5000 PSIG i 1.04723 v 4t 188 °F /v at g °F

AVERAGE SINGLE-PHASE COMPRESSIBILITIES

Single-Phase

Pressure Range Compressibility
psig Vv/psi

8000 to 3500 489E -8
3500 to 2000 S24E
2000 to 1000 570E -5
1000 to 270 8.22E .6

Page 6 CORE LABORATORIES



OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.8, M-1

RFL 97014
PRESSURE-VOLUME RELATIONS
(at 188 °F)

Pressure Relative Y-Function Density
psig Volume (A) (B) gm/cc
5000 0.9750 0.9067
4500 0.9773 0.9046
4000 0.9797 0.9024
3500 0.9821 0.9001
3000 0.9846 0.8878
2500 0.9872 0.8955
2000 0.9898 : 0.8931
1500 0.9926 0.8906
1000 0.9955 0.8880

600 0.9979 0.8859
500 0.9985 0.8853
400 0.0992 0.8848
300 0.9998 0.8842
b»270 1.0000 0.8840
265 1.0025
260 1.0052
255 1.0081
250 1.0112
240 1.0181 6.498
220 1.0354 6.015
180 1.0739 5.201
160 1.1379 4.566
155 1.1525 4.445
130 1.2519 3.841
110 1.3821 3.368
30 1.5980 2.875
80 1.7619 2633
70 1.9872 2.382
50 2.7814 1.809
40 3.5220 1.667
35 4.0576 1.546

(A} Relative Volume: V/Vsat or volume at indicated pressure per volume at saturation pressure.
{B) Where: Y-Function = {Psat - P}
(Pabs) * (V/Vsat - 1)
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Y-Function

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 97014
Y-FUNCTION
(at 188 °F)
8.0
6.0
.r";:
4.0 s
25
-~
2%
2.0 ~
v’
&)
0.0
0 50 100 150 200 250 300
Pressure, psig
-Funct ‘easlion:
Y-Function Expr n LEGEND
y= a+b (Xd)*i
where!
a= 7.00967e- 01 i= 1.000 ] _°_‘ B Lat:f).ratory Iir:\ta
b= 652212e400 1 T/ Contidence m"s.
-_— Analytical Expression
Saturafion Pressure: 270 psig
Note: Xd (dimensionless "X} = Pi/ Psat, Current Reservoir Pressure: 2795 psig
Confidence level: 99 %
Confidence interval: +/-0.05189 Pressure-Volume Relations
r squared”. 996978 Figure A-2
Page 9 CORE LABORATORIES




OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1
RFL 97014

DIFFERENTIAL VAPORIZATION

(at 188 °F)
Gas
Solution Relative Relative Qil Deviation Formation | Incremental
Pressure Gas/Oil Qil Total Density Factor Volume Gas
psig Ratio Volume Volume grm/cc Z Factor Gravity
Rsd (A) Bod (B) Btd (C) )] {Air=1.000)
b»270 43 1.077 1.077 0.8840
200 36 1.075 1.171 0.8848 0.976 0.08328 0.824
100 25 1.070 1.561 0.8865 0.980 0.15653 0942
0 0 1.083 0.8915 1.886
@60°F =1.000

Gravity of Residual Qil =
Density of Residual Qil =

19.1 APl at 60 °F
0.9386 gm/cc at 60 °F

(A) Cubic Feet of gas at 14.7 psia and 60 °F per Barrel of residual oil at 60 °F.
(B) Barrel of oil at indicated pressure and temperature per Barrel of residual il at 60 °F.
(C) Barrels of cil plus liberated gas at indicated pressure and temperature per Barrel of residual oil at 60 °F.

(D) Cubic Feet of gas at indicated pressure and temperature per Cubic Feet at 14.7 psia and 60 °F.

Page 10 CORE LABORATORIES



Relative Oil Volume, bbl / bbl

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.8, M-1

RFL 97014
RELATIVE OIL VOLUME
(at 188 °F)
1.080
1.075 — lde
- !
1.070 —
— ~
“I
-’/'
Il‘
1.085 =
‘I
’)
’ -
A 1.08 — B
; Single-Phase |
1.060 — H
o 1.07 = ||
/ E :
[4 3 —
4 2 1.06 : | |
H 2 : |
l P ' - - -
1.055 1.05 ]
:: i
1.04 ]
0 1000 2000 3000 4000 5000
Pressure, psig
1 050 i 1 1 T 1 1 Il 1 1 . 1 1 1 1 . 1 |
0 50 100 150 200 250 300
Pressure, psig
Relative Oil Vol ression:
L olume Expi . LEGEND
y= a+b X% +c X)) +d Xi)*k
whare:
a= 1.05287e+ 00 i= 0.500 e Laboratory Ds}tg
b= 2.03940e- 03 j= 1500 |  TTUTTC Conﬁd_ence Limits
c= -4.22423e- 06 k= 2.000 - Analytical Expression

d= 1.32668e- 07

Note: Xi {incremental X’) = pressure, psig

Saturation Pressure: 270 psig

Confidence lavel:
Confidence interval:
r squared’.

99 % - » » -
+-0 Differential Vaporization
1 Figure B-1
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Sofution Gas/Oil Ratio

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

AFL 97014
SOLUTION GAS/OIL RATIO
( sctbbl at 188 °F )
50
BESSEREEEE =
Sememsmes i
| | 4T
40 -
% T
| ! f L
1 ( N r |
T { ?”/ i
{ el
i I !
[
%
20 Los.
I e |
f'/ J"
7/
3
10 A
/ 1
7 T l
wa
|
/ |
0 50 100 150 200 250 300
Pressure, psig
Solution Gas/Oll Ratlo Expresslon:
LEGEND
y= a+b (XD + ¢ 00 + d 00K
whera:
= 3.01932- 14 i= 0.500 © Laboratory Data
b= 2.43009e+ 00 j= ts00 | T Confidence Limits
o= 8.33653¢- 04 k= 2.000 Analytical Expression
d= -1.40056e- 05 Saturation Pressure: 270 psig
Note: Xi {incremental X"} = prassure, psig
Confidence level: 99 %
Confidence interval: +- 0 sct/bbi Dm""";:'a' Vag""za“““
'r squared”. i gure B-2
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Oil Density

Eden-1, DST No.g, M-1
RFL 97014

OIL DENSITY
{gm/cc at 188 °F)

0.892

0 200 250 300

Gl Dengity Expression {below bubblepolm):
Y= a+b Xd)*i + ¢ (Xd)~j

- a= 8.91510e- 01 I= 0.500 © Laboratory Dgta'
b= -8.37343s- 03 = 2000 | @ ... Conﬂd_ence Umrts.
C= 8.87367e- 04 I Analytical Expression

Saturation Pressure: 279 psig
Note: Xd (dimensioniess 'X) = Pi/Psat

Confidence level: 99 %
Confidence interval; +/- 0,00007 gam/ce
't squared: 999943

Differentiaj Vaporization
Figure B-3

CORE LABORATORIES



Incremental Gas Gravity

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 97014
GAS GRAVITY
{(at 188 °F)
2.00
il
\l
1
1
A
[
1
A
b
\
1.50
N
hY
\l
\\
1‘\\
‘\\..
\\
\\
~ \‘
1.00 e
-._~.“~~~“
0.50
0 50 100 150 200
Pressure, psig
Gas Gravity ression:
=P . . LEGEND
y= a+b Xd)"i + ¢ (Xd)"j
where:
a= 1.88567e+ 00 i= 0.500 © Laboratory Data
b= -2.31661e+ 00 j= 1000 | = T Conﬁd_ence Limits
c= 1.25813e+ 00 Analytical Expression
Saturation Pressure: 270 psig
Note: Xd (dimensionless "X’} = Pi / Psat,
Confidence level: 99 %
Confidence interval: +-0 Differential Vaporization
't squared"”; 1 Figure B4

Page 14
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Eden-1, DsT No.6, M-1
RFL 97014

DEVIATION FACTOR, Z
(at188 °F)

Deviation Factor, z

0 150 200

where:

a= 1,00000e+ 0p i= 0.500 Laboratory Data
b= -4.48810e. 0z j= 1000 | e Conﬁd.ence lerts.
c= 1.97470e. 02 —_— Analytical Expression

Saturation Fressure: 27p psig

Note: X4 (dimensioniess X) =P/ Psat,

Confidence level: 99 %
Confidence interval: +-0
'r squared’:

Differentiaj Vaporization
Figure B-5
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

RESERVOIR FLUID VISCOSITY

(at 188 °F)
Oil Gas Oil/Gas
- Pressure Viscosity Viscosity Viscosity
psig cp cp ratio
_ 5000 50.8
4500 48.6
4000 48.5
3500 443
- 3000 421
2500 40.0
2000 378
- 1500 356
1000 335
500 31.3
- b»270 30.3
200 324 0.0124 2,605
100 37.7 0.0118 3,186
- 0 62.1

* Gas Viscosity data calculated from correlation of Lee AL, Gonzalez MH,, and Eakin B.E., "The
Viscosity of Natural Gases", Journa! of Petroleum Technology, August, 1968, pp. 997-1000.

Page 16 CORE LABORATORIES




Oil Viscosity

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

RESERVOIR FLUID VISCOSITY

(cp at 188 °F)
70 ,
i 0 B
L L ] e e [
! EE Calculated Gas Viscostty, cp =
i 0.0124 [ Tree |
- 2 ir H
§ 0.0122 ||
by
80 -4 -
l S a0120
1 + L -
] 00118 B = |
\ [ l 100 120 140 180 180 200
‘r 4 Pressure, psig -
b
\\1 l[ ]l
Ay
50 A i I
h 1, |
\\
\)
\\\\
\\\\
E‘\\
40 T\k
L \h"\‘
| e
] ~ “d,\~.‘\ ‘!
%% ] e
30 . I T ———
0 50 100 150 200 250 300
Pressute, psig
Qi Viscosity Expression: LEGEND
y= a+b Xd)* + ¢ (Xd)*| + d Xd) 'k
where: B
a= $.21383e+ 01 i= 0.250 ° Laboratory Dg:g
b= -1.23219e+ 01 = 0500 | 2 T Confidence Limits
c= -3.20989+ O1 k= 1.000 A Analytical Expression
d= 125909+ 01 Saturation Pressure: 270 psig
Note: Xd (dimensioniess "X} = Pi/ Psat,
Confidence levei: 99 %
Confidence interval: +-Oop Rolling-Bail Viscosity
't squared’; 1 Figure C-1
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Eden-1, DST No.6, M-1

RFL 87014

ity

Rolling-Bap Viscos
Figure c-2

8 5
2 m .m,mmw
g £3 g
cSoE 2
i52s
© s ;
g :
-t
O :
O o !
2 g |
Qi .
22 !
835 :
<> 8
" = e
W m
2
? §5 £
g o 3
auia i 5
3 S "
R TENT (Y
SEERNNNNRRNNERED A
LT | H g
8 2 g 8 8 2 (5 3
& | g z

Aysoasip 85BY4-8i6uig

89 %
+-~0.0087 cp
998908

Confidence interval:

Confidence level:
r squared*
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270
95

270
65

545
30

Conditions

188
97
97

188
87
97

198
97
87

Ratio
{ sct/bbi )

22

11
18

15
13

21

{ Scf/SThhbt )

Rsfb =

Rsfb =

Rsfb =

Rsfp =

B)

1
18
29

15
13

21

RFL 97014
SEPARATOR FLASH ANALYSIS

Gas/0il
Ratio Gil Gravity
at 60 °F

"APJ )

19.5

19.6

18.7

19.7

1.066

1.065

1.064

1.064

1.026
1.015

1.024
1.015

1.021
1.015

1.018
1.015

{ Air=

0.730 *
1.199

0.751 *
1.217

0.787 ~
1.248

0.877 *
1.260

Qil Phase
Density
( gmice )

Specific
Gravity of

Flashed Gas
1.000)

0.8846
0.9180
0.9226

0.8843
0.9184
0.9220

0.8844
0.8191
0.9214

0.8843
0.9200
0.9216
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 97014

Composition of Separator Test Gas

Lig
Component Mol % GPM MwW Dens
(gmice)
Hydrogen Sulfide 0.00
Carbon Dioxide 3.06 44010 8172
Nitrogen 10.00 28.013 80886
Methane 76.05 16.043 2997
Ethane 416 1.110 30.070 3558
Propane 3.63 .998 44.097 5085
iso-Butane 0.78 .255 58123 5623
n-Butane 1.59 .500 58.123 5834
iso-Pentane 0.31 113 72150 .6241
n-Pentane 0.26 .084 72150 6305
Hexanes 0.10 .039 84.000 .6850
Heptanes 0.03 013 96.000 7220
Octanes 0.02 009 107.00 .7450
Nonanes pius 0.01 005 121.00 7640
Totals w.uceernnn | 10000 T 3136 | i
Properties of Plus Fractions
Liq
Component Mol % MW Dens AP!
{gm/cc) | Gravity

Heptanes plus 0.06 1038 0.737 603

* From: Standing, M.B., "Volumetric and Phase Behavier of Oil Field

Hydrocarbon Systems”, SPE (Dallas),1977, 8th Edition, Appendix .
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( From Chromatographic Technique }

Sampling Conditions

125 psig
97 °F

Sample Characteristics

Critical Pressure (psia) ...................c.c...... 655.4
Critical Temperature (°R) .........ccoeiieiinen, 3710
Average Molecular Weight ......................... 21.14
Calculated Gas Gravity (air = 1.000) _....... 0.730
Gas Gravity

Factor, FG ..o 1.1706
Super Compressibility Factor, Fpv

at sampling conditions ... 1.0088
Gas Z-Factor

at sampling conditions * ...l 0.983

at 14.7 psia and 60 °F

Gross Heating Value
(BTU/sef dry @a@s) «...ccovcvveeviniiicerinr e 1038

Test Conditions

125 Psig 97 °F
0 Psig 97 °F
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

Composition of Separator Test Gas
{ From Chromatographic Technique }

Component

Samph‘ng Conditionsg

Hydrogen suffide
Carbon Dioxide 3.41 44010 81 72
Nitrogen 8.74 28.013  8oBg
Methane 7470 16.043 2097
Ethane 488 1302 30.070 3558
Propane 444 1 292¢ 44.097 5085
iso-Butane 0.97 317 58.123 .5623
n-Butane 1.97 .620 58123 5834
is0-Pentane 0.38 139 72150 6241
n-Pentane 0.32 1186 72,150 .6305

95 Psig
97 °F

Sample Characteristics

Hexanes 0.12 046 84.000 6850 Critical Pressure (psia) ...~ 6475
Heptanes 0.04 017 96.000 7220 Criticar Temperatyre CR) o 375.1
Octanes 0.02 .009
Nonanes plus 0.01 .005 Average Melecular Weight ... 21.75
Calculated Gas Gravity (air = 1.600) ... 0.751
Gas Gravity
PAAN G 1.1541
Super Compressibility Factor, Fpv
at sampling condttions ... 1.0071
Gas Z-Factor
at sampling conditions * ... 0.986

at 14.7 psia and 60 °F
Properties of Plus Fractions

Gross Heating Vatye
(BTWsct Y GaS) o 1068
Component
g CPMCY o 3.792
Heptanes plus 0.07 1027 0.735 GPM O3 249

Test Conditions

95 Psig 97 °F
* From: Standing, M.B., "Volumetric and Phase Behavior of Qil Field 0 Psig 97 °F
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.§, M1
RFL 97014

Composition of Separator Test Gas
{ From Chromatographic Technique )

Liq
Component Mol % GPM Mw Dens
{gmice)
Hydrogen Sulfide 0.00
Carbon Dioxide 3.82 44010 8172
Nitrogen 7.41 28.013 8086
Methane 72.05 16.043 2997
Ethane 587 1567 30070 3558
Propane 576 1584 44097 5065
iso-Butane 1.28 418 58,123 5623
n-Butane 2.62 824 58,123 5834
iso-Pentane 0.51 186 72150 6241
n-Pentane 0.43 155 72150 6305
Hexanes 0.16 062 84000 6850
Heptanes 0.06 Q25 96.000 7220
Qctanes 0.02 009 107.00 7450
Nonanes plus Q.01 005 121.00 7640
Totals ........... ] 10000 | 4.835 | hi
Properties of Plus Fractions
Lig
Component Mol % MW Bens API
{gm/ce) | Gravity

Heptanes plus 0.09 101.2 0,732 61.6

* From: Standing, M.B., “Volumetric and Phase Behavior of Ol Fieid

Hydrocarbon Systems”, SPE (Dalias),1977, 8th Edition, Appendix 1.
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Sampling Conditions

65 psig
97 °F

Sample Characteristics

Critical Prassure (PSia) .....o.cccveevciinenonne 668.2
Critical Temperature (°R) ..........c.c.ccoeenne. 399.0
Average Molecular Weight ... 22.79
Caleculated Gas Gravity {air = 1.000) ......... 0.787
Gas Gravity

Factorn, Fg oo ccene s 1.1273
Super Compressibiiity Factor, Fpv

at sampling conditions ............e.ccoeeeenn. 1.0060
Gas Z-Factor )

at sampling conditions * ................ S 0.988

at 14.7 psia and 60 °F

Gross Heating Value

{(BTUfscf dfy g8S) vvvvvecicreie e 1164
GPM (C2#) v e 4835
GPM{C3+) o 3.268

Test Conditions

65 Psig 97 °F
D Psig 97 °F
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

Composition of Separator Test Gas
{ From Chrematographic Technigue )

Lig
Compenent Mot % GPM MW Dens
{gm/cc)
Sampling Conditions
Hydrogen Sulfide 0.00
Carbon Dioxide 4,24 44010 8172 30 psig
Nitrogen 5.87 28.013 8086 A 97 °F
Methane 65.03 16.043 2997
Ethane 743 1.999 30070 .3558
Propane 888 2.442 44.007 5065
iso-Butane 209 .682 58.123 5623
n-Butane 436 1.372 58123 5834 Sample Characteristics
iso-Pentane 0.87 318 72150 6241
n-Pentane 0.74 267 72150 6305
Hexanes 027 108 84000 6850 Critical Pressure {(psia) ..........ccoooeeree e, 6985
Heptanes 010 042 96000 7220 Critical Temperature (°R) ... 446 2
Octanes 0.04 018 107.00 7450
Nonanes pius 0.02 010 12100 .7640 Average Molecular Weight ....................... 2541
Calculated Gas Gravity (air = 1.000) ......... 0.877
Gas Gravity
Factor, Fg .o 1.0676
Super Compressibility Factor, Fpv
at sampling conditions ..o 1.0045
Totals oo | 10000 { 7.255 | | Gas Z-Factar
at sampling conditions * ... 0.991
at 14.7 psia and 60 °F
Properties of Plus Fractions
Gross Heating Value
Liq {BTU/scfdry gas) ..o 1367
Component Mol % Mw Dens APl
{gm/cc) | Gravity GPM(C24) e 7.255%
Heptanes plus 0.16 1018 0733 61.4 GPM (C37#) .o iniaseescsessssansevene 5.256
Test Conditions
30 Psig 97 °F
* From: Standing, M.B., "Volumetric and Phase Behavior of Oil Field 0 Psig 97 °F

Hydrecarbon Systems”, SPE (Dallas), 1977, 8th Edition, Appendix [,
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 87014
DIFFERENTIAL VAPORIZATION
= ADJUSTED TO SEPARATOR CONDITIONS*
Gas
— Solution Formation | Formation Qil OiliGas
Pressure Gas/Oil Volume Volume Density Viscosity
psig Ratio Factor Factor gm/cc Ratio
Rs (A) Bo (B) (©)
5000 30 1.039 0.9067
4500 30 1.042 0.9046
_ 4000 30 1.045 0.9024
3500 30 1.047 0.9001
3000 30 1.050 © 0.8978
2500 30 1.053 0.8955
- 2000 30 1.055 0.8931
1500 30 1.058 0.8806
1000 30 1.061 0.8880
- _ 600 30 1.064 0.8859
500 30 1.065 0.8853
400 30 1.065 0.8848
- 300 30 1.066 0.8842
b» 270 30 1.066 0.8840
200 24 1.064 0.08328 0.8848 2,605
— 100 12 1.058 0.15653 0.8865 3,186
0 1.042 0.8515
— *Separator Conditions
First Stage 125 psig at 97 °F
Stock Tank 0 psig at 87 °F

(A) Cubic Feet of gas at 14.7 psia and 60 °F per Barrel of Stock Tank Qil at 60 °F.
(B) Barrel of oil at indicated pressure and temperature per Barrel of Stock Tank Oil at 80 °F.
{C) Cubic Feet of gas at indicated pressure and temperature per Cubic Feet at 14.7 psia and 60 °F.
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
RFL 97014

DIFFERENTIAL VAPORIZATION

ADJUSTED TO SEPARATOR CONDITIONS*

Gas
Solution Formation | Formation Ol QillGas
Pressure Gas/Qil Volume Volume Density Viscosity
psig Ratio Factor Factor gmice Ratio
Rs (A) Bo (B) (©)
5000 29 1.039 0.9067
4500 29 1.041 0.9046
4000 29 1.044 - 0.9024
3500 29 1.046 0.8001
3000 28 1.049 0.8978
2500 29 1.052 0.8955
2000 29 1.055 0.8931
1500 29 1.058 0.8506
1000 29 1.061 0.8880
600 29 1.063 0.8859
500 29 1.064 0.8853
400 29 1.065 0.8848
300 29 1.065 0.8842
b 270 28 1.065 0.8840
200 23 1.063 £.08328 0.8848 2805
100 12 1.059 0.15653 0.8865 3,186
0 1.041 0.8915
*Separator Conditions
First Stage 95 psig at 97 °F
Stock Tank 0O psig at 97 °F

{A) Cubic Feet of gas at 14.7 psia and 60 °F per Barrel of Stock Tank Oil at 60 °F.

{B) Barrel of oil at indicated pressure and temperature per Barrei of Stock Tank Oii at 60 °F,

{C}) Cubic Feet of gas at indicated pressure and temperature per Cubic Feet at 14.7 psia and 60 °F.
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1

RFL 97014

DIFFERENTIAL VAPORIZATION

ADJUSTED TO SEPARATOR CONDITIONS*

Gas
Solution Formation | Formation Qil Cil/Gas
Pressure Gas/Oil Volume Volume Density Viscosity
psig Ratio Factor Factor gm/cc Ratio
Rs (A) Be (B) ©
5000 28 1.037 0.9067
4500 28 1.040 0.9046
4000 28 1.042 0.9024
3500 28 1.045 0.9001
3000 28 1.048 + 0.8978
2500 28 1.050 0.8955
2000 28 1.053 0.8931
1500 28 1.056 0.8906
1000 28 1.059 0.8880
600 28 1.062 0.8859
500 28 1.063 0.8853
400 28 1.063 0.8848
300 28 1.064 0.8842
b» 270 28 1.064 0.8840
200 22 1.062 0.08328 0.8848 2,605
100 1" 1.057 0.15653 0.8865 3,186
0 1.040 0.8915
*Separator Conditions
First Stage 65 psig at 97 °F
Stock Tank 0 psig at 97 °F

(A) Cubic Feet of gas at 14.7 psia and 60 °F per Barrel of Stock Tank Oil at 60 °F.

(B) Barrel of oil at indicated pressure and temperature per Barrel of Stock Tank Oil at 60 °F.

(C) Cubic Feet of gas at indicated pressure and temperature per Cubic Feet at 14.7 psia and 60 °F.
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Eden-1, DST No.6, M-1

RFL 87014

DIFFERENTIAL VAPORIZATION

ADJUSTED TO SEPARATOR CONDITIONS*

Gas
Solution Formation { Formation Qil OiliGas
Pressure Gas/Qil Volume Volume Density Viscosity
psig Ratio Factor Factor gm/cc Ratio
Rs (A) Bo (B) (C)
5000 27 1.037 0.9067
4500 27 1.040 0.9046
4000 27 1.042 0.9024
3500 27 1.045 0.9001
3000 27 1.048 ©0.8978
2500 27 1.050 0.8955
2000 27 1.053 0.8931
1500 27 1.056 0.8906
1000 27 1.059 0.8880
600 27 1.062 0.8858
b» 270 27 1.064 0.8840
206 21 1.062 0.08328 0.8848 2,605
100 10 1.057 0.15653 0.88865 3,186
0 1.040 0.8915
*Separator Conditions
First Stage 30 psig at 97 °F
Stock Tank 0 psig at 97 °F

{A) Cubic Feet of gas at 14.7 psia and 60 °F per Barrel of Stock Tank Qil at 60 °F.

(B) Barrel of oil at indicated pressure and temperature per Barrel of Stock Tank Qil at 60 °F.

(C) Cubic Feet of gas at indicated pressure and temperature per Cubic Feet at 14.7 psia and 60 °F.
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1

RFL 97014
SOLUTION GAS/OIL RATIO
{ scf/SThbbl )
50
L1 HEEEEE | |
|l | !
Saturation Pressure
270 psig
A
40 i
|
£ 30
0@
]
]
0]
5
20
|
/]
10 7
g
/ I
0 ]
50 100 150 200 250 300
Pressure, psig
LEGEND
~—  Differential Vaporization DV Adjusted to Separator
0 125 psig at 97 °F
£ 35 psig at 97 °F Figure D-1
-O- 65 psig at 97 °F
< 30 psig at 97 °F
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Fomation Volume Factor

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

Eden-1, DST No.6, M-1
AFL 97014

FORMATION VOLUME FACTOR
(bl res/SThl)

1.08

1.07

o

_.
b4
o >0

1000 2000 3000 4000 5000

Pressure, psig

LEGEND

——  Ditferential Vaporization DV Adjusted to Separator
o 125 psig at 97 °F i

1 95 psig at 97 °F Figure D-2
< 65 psig at 97 °F
' 30 psig at 97 °F
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CORE LABORATORIES

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

: Eden-1
: No.6
: Eden-Yuturi

Laboratery LD....... : RFL-97014

API Gravity @ 60°F

Water by Distilfation
Reid Vapor Presure
Flash Point

Pour Point

Sediments by Extraction
Asphaltenes

Paraffins

Sulfur Content

Salt content

Nickel

Vanadiun

Specific Gravity @ 60/60°F

Kinematic Viscosity @ 100 °F
Kinematic Viscosity @ 122 °F
Kinematic Viscosity @ 210 °F

19.8

0.9352

0.8

2.5

130

20

0.013

16.58

523

1.78

61.86

47.05

210.03

397.44

202.96

33.25

volume%

psi

°F

°F
wi%
wt%
wt%
wt%

Lb/1000bbls

cSt

¢St

ASTM D 287

ASTM D 1298
ASTM D 4006
ASTM D 323
ASTM D 93
ASTM D 97
ASTM D 473
1P 143
UOP 46
ASTM D 1552
UOP-588
SM18 3500-Ni B
SM18 3500-V B
ASTM D 445
ASTM D 445

ASTM D 445

PC

PC

PC

PC

PC

PC

PC

PC

LO

LO

LO

LO/RM

LORM

PC

PC

PC

17/03/97

17/03/97

17/Q3/97

26/03/97

31/03/97

17/03/97

17/03/97

18/03/97

01/04/97

18/03/97

15/04/97

11/04/97

11/04/97

10/04/97

10/04/97

10/04/97

All analyses were performed with original sample
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
WELL: Eden-1, DST-6
File: RFL 97014

ASTM D341
Viscosity - Temperature Correlation
Toolbox
APl Gravity (at 60 °F): 19.8
Labhoratory Measured Data
Temp Viscosity Density Viscosity ASTM Correlation Constants
°F cp gm/cc cSt c d e f g h z
100 365.500 0.9196 397.439 0 0 [¢] 0 0 0 398.14
122 185.000 0.91156 202.959 0 0 0 o] 0 0 203.66
210 29.220 0.8787 33.254 0 0 0 o] 0 0 33.954
0 0 0 0 [ 0
0 0 [¢] 0 o] 0
0 0 0 0 0 0
0 [¢] 0 0 0 0
Regression Constants: A= 2.944013
B = 8.504667
ASTM Predicted Data
Temp Viscosity Density Viscosity Predicted ASTM Correlation Constants
°F cp gm/ce cSt c d e f g h 2z
[ 0 0 o] 0 0
0 0 [¢] 0 0 0
0 o} o] 0 0 [
o} o] 8] o] 0 o]
0 0 0 o] 0 o]
0 0 o] 0 [¢] Q
0 0 0 0 0 0

Viscosity Corrections from: 1980 ASTM Petroleum Praducts and Lubricants {l), Part 23, D341.
Density Corrections from: 1980 ASTM Petroleum Measurement Tables, Voiume Correction Factors, Vol Vi, Table 24C, D1250.

Regression Results and Statistical Summary

r squared 0.998382
Confidence Level 99%
Confidence Interval {-+/-}, c5t* 31.7881

+ Confidence interval calculated using a biased distribution based on the Student "t" density for the given population.

CORE LABORATORIES
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OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY

WELL. Eden-1, DST-6

RFL 97014

File

ASTM D341
ty - Temperature Correlat
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General Equation -

=A +Blogl(T)

Logl Loglz })

z2=v+07+C-D+E-F+G-H

v = viscosity at T, ¢St
T

Where:

temperature, °R

CORE LABORATORIES
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Fieid: Eden-Yuturi
File: RFL 97014

ASTM D-86 ATMOSPHERIC DISTILLATION

Initial Boiling Point

5 % Recovered
10 % Recovered
15 % Recovered
20 % Recovered
25 % Recovered
30 % Recovered
35 % Recovered
40 % Recovered
45 % Recovered
50 % Recovered
55 % Recovered
60 % Recovered
65 % Recovered

Final Boiting Point

Distiliate, %
Residue, %
Loss, %

Page 33

OCCIDENTAL EXPLORATION AND PRODUCTION COMPANY
Well; Eden-1, DST No.6

1681 °F
286 °F
407 °F
475 °F
520 °F
543 °F
552 °F
558 °F
581 °F
586 °F
589 °F
592 °F
595 °F
598 °F

605 °F

67.0
30.0
3.0

CORE LABORATORIES
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Appendix
Nomenciature and Equations



Pb
Ad
dP
Yr
RV
Csp

PRESSURE-VOLUME RELATIONS
Nomenclature and Equations

= Bubblepoint Pressure

= Dimensionless Pressure (Pi/Pb)

= Pressure Difference (Pi/Pb)

= Y-Function (dimensionless compressibility)

= PV Relative Volume

= Average Single-Phase Compressibility of Reservoir Fluid

For Relative Volume below bubblepoint pressure:
RVi = ((Pb- Pi)/Pi) /Y[

For Average Single-Phase Compressibility above bubblepoint pressure:

Csp = { RVi - Rv i-1)/[RVi(Pi-1 - Pi}]



Ph
Phase
Thase

Tres

Xd

dP

RV

Densh

ROV

ROVD
Bg

DIFFERENTIAL VAPORIZATION
Nomenclature and Equations

= Bubblepoint Pressure

= Base Pressure

=  Base Temperature

= Reservoir Temperature

=  Dimensioniess Pressure (Pi/Fb)

= Pressure Difference (Pi-Pb)

= Relative Volume from Pressure-Yolume Relations
=  Single-Phase Oil Density

= Oil Density at Bubblepoint Pressure

=  Relative Oil Volume

= Relative Oil Volume at Bubblepoint Pressure

= Gas Formation Yolume Factor

For Oil Density above bubblepoint pressure:

Densi = Densb/RVi

For Relative Oil Volume above bubblepoint pressure:
ROVi = RQVD *RVi

For Gas Formation Factor below bubblepaint pressure:

Bg = Pbase *Zi* Tres/(Pi* Thase)

il o PRy e —
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DIFFERENTIAL VAPORIZATION
ADJUSTED TO SURFACE CONDITIONS

Nomenclature and Equations
Ph = Bubblepoint Pressure
Bo = Qil Formation Volume Factor
Bofb = Formation Volume Factor from field conditions or optimum
separator flash test
Bod = Relative Oil Volume from differential vaporization test
Bodb = Value of Bod at bubblepoint pressure |

RV = Relative Volume from Pressure-Volume Relations

For Bo above bubblepoint pressure:

Bo =RV *Bofb

For Bo below bubblepoint pressure:

Bo = (Bod) * (Bofb/Bodb)

Rs = Gas in solution
Bo = Sum of separator gas and the stock tank gas from field conditions (or
optimum) separator flash test
Rsd = Gas in solution from the differential vaporization test
Rsdb = Rsd at bubblepoint pressure

Rs = Rsfb - {(Rsdb - Rsd) * (Bofb/Bodb)]



