Classification

statoil

Den norske stats
olieselskap a.s

Requested by

|

@®. Reinertsen

Subtitle

from well 15/9-11

Co-workers

Reservoir fluid study on separator and RFT samples

T. ®drke, J. Grande, G. Aksnes, E.H. Osjord

Title
RESERVOIR FLUID STUDY
' FOR
STATOIL, WELL 15/9-11
STATOIL
EXPLORATION & PRODUCTION
LABORATORY
MARS 82 LAB 82.10
Prepared Approved — 2
3 3 (’
2 '(M W WC‘[ | 33| == _
ve Y. Uate—
9.03.21 A ’



SUMMARY

This report presents PVT and compositional data on
samples collected from 15/9-11.

Compositional analysis were performed on 5 sets of
samples, two from DST No. 1, one from DST NO. 2, one from
DST No. 3, and one from RFT chamber collected at 2812 m.

Constant mass and constant volume experiments were
performed on one set of samples from DST No. 1.

This report also include a preparative destillation of
the liquid from DST No. 1.

A qualitative comparison on the basis of GC. runs of
liquids from DST No. 2 and No. 3, 15/9-11, and the liquid

from 15/9-9 is also included.

Representative data of the fluid system are set up on the
next page.
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Summary of representative data from analysis

Reservoir fluid composition (mole %) Molecular
weight

Carbondioxide 2.86

Nitrogene 1.52

Methane 71.17

Ethane 9.01

Propane 6.47

iso-Butane 0.98

n-Butane 1.97

iso=-Pentane 0.65

n-Pentane 0.74

Hexanes 0.81 85%*

Heptanes 0.98 90*

Octanes 0.93 106

Nonanes 0.52 121

Decanes+ 1.39 202%
100.00

Dew pt. pressure

Density of reservoir fluid

at 299.5 Barg and 103.5°C
Molecularweight of reservoir fluid
Gas formation volume factor

at 299.5 Barg and 103.5°%
Maximum Liquid dropout

Densities and molecular weights
destillation.

* Calculated values (Measured values from destillation

0.271 g/cm>
27.4 g/g mol

Density

g/cm3__

0.669
0.733
0.758
0.778
0.846*

292 Barg (4234 psigq)

233.5 sM3/M3 (1311 ScF/BBL)
7.6 $ of DP. Vol.

are measured values from TBP

M10+ 200, Density 10+ 0.825)
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INTRODUCTION

Statoil Prolab were requested by the 15/9 license to
perform PVT analysis on different samples from Well
15/9-11.

" Two seperator sets from DST No. 1, one set from DST No.

2, two sets from DST No. 3, and one RFT sample from
2812 m,

The request was to perform a complete PVT study at
103.5°C on one set from DST No. 1, and compositional
analysis on the other samples.

Due to bad sampling on the rig, only one of the 3 sets

taken during DST No. 3 could be used for further analysis.
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SAMPLE DESCRIPTION

Samples from DST No. 1.

Two sets of separator samples collected during the gas
test in Perforated interval 2797 - 2807 m.

The bottles from PVT set No. 2 were marked:

0il: 8088 - 86

Gas: A 7636 / A 4286

Validity check of the samples are summarized in table no.
1.

The bottles from PVT set No. 3 were marked:

0il: 8088 - 51

Gas: A 7148 / A 11342

Validity check of the samples are in table no. 8.

Samples from DST No. 2

Only one set of samples was taken during DST No. 2.
The set of samples was collected during the gas test in
perforated interval 2432 - 2449 m.

The bottles were marked:

0il: 9209 - 100

Gas: A 4987 / A 10915

Validity check of the samples are in table no. 14.

Samples from DST No. 3

One set of separator samples collected during DST No. 3
from perforated interval 2395 - 2415 m.

The bottles from PVT set No. 1 were marked:
0il: 9214 - 368
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2.4

Gas: A 12060 / A 12056
Validity check of the samples in table no. 17.

RFT sample from 2812 m

A 1 gal. RFT chamber (No. 40RFSAD) was collected at
2812 m.

The opening pressure of the RFT chamber was 145 Barg at
ambient temperature.

The RFT chamber was pressured up to 400 Barg and kept
under that pressure for 72 hours.

Approx. 600 cm3 of the content was then transferred to

a high pressure o0il bottle (No. 80 - 192/162).

The pressure was then released, and the remaining liquid
collected.

The chamber contained approx. 250 cm3 of ligquid. ©No
water or filtrate was observed.
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METHODS AND EQUIPMENT

Compositional analysis

Component analysis are performed using a Hewlett Packard
5880 gas chromatographic systems. For gas analysis, non
hydrocarbons are determined on a poropack R 1/8" x 3 m
steel column with: TC detector, and hydrocarbons in chroma-
pack Cp tm il 5 50 m x 0.22 mm gquartz capillary column
with FI detector. O0il analysis are performed on a gas
chromatograph fitted with chromapack Cp tm sil 5 25 m x
0.22 mm quartz capillary column and FI detector.

Molecular weight is determined by freezing point
depression of benzene, density by Paar DMA 602 frequency

densiometer.

PVT analysis

PVT analysis are performed on our Elf designed gas
condensate cell produced by ACB, NANNTES. This is a cell
of the sloane type and does offer a liquid readability

down to 0.1 cm3. Total volume of cell is 3.5 dm3.

Separator gas was charged to this cell, and separator
liquid added in order to yield the corrected separator
GOR. The GOR's were taken from the sampling sheets, this

because the test report was not available at this time.

GOR = GOR V8 rig . Zrigl
¥ lab . Zlab

A constant mass pressure volume relationship and a
constant volume depletion were performed.

Single flash of the RFT sample was performed in a RUSKA
Flash Separator. The gas was samples in a RUSKA

Gasometer.
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Preparative destillation

To confirm GC analysis and also to determine physical

properties of C cuts a preparative destillation

6 ~ 10
is run on a Fisher HMS 500 mini destillation still. The
fractions are collected according to the boiling point

ranges of the various hydrocarbongroups.

The composition of the gas and the light-end fractions of
the crude is determined by capillary gas-chromatography.

Density and molecular weight of each cut and of the crude

0il were measured by a density measuring cell, and by
freezing point depression respectively.
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4 RESULTS

4.1 Results from DST No. 1

4.1.1 Set No. 2
Results of single flash of separator oil are given in
table 2. Table 3 contains hydrocarbon analysis of
separator products and calculated reservoir fluid
composition. Table 4 presents results of a single flash
of the recombined reservoir fluid from the condensate
cell.
The dew point is determined to 292 Barg and the max.
liquid drop out to 7.6 % from the constant mass pressure
volume relationship. (see table 5 and fig. 1).
Results from the constant volume depletion are given in
table 6 and 7.
Stage No. 1 and 2 contained enough liquid to measure
molweight. The other values of molecular weight and
density are calculated on the basis of the total
composition from the gas chromatografic analysis.
The liquid drop out curve from this experiment is
presented in fig. 1 (table 7).
The variation in composition with pressure is plotted in
fig. 2-15.

4.1.2 Set No. 3
Table 9 contains results from single flash of separator
oil. Hydrocarbon analysis of separator products and
calculated reservoir fluid composition are given in
table no. 10.
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Results from DST No. 2

Table 16 contains results from single flash of separator
0il. Hydrocarbon analysis of separator products and
calculated reservoir fluid composition are given in
table 17.

Results from DST No. 3

Table 19 contains results from single flash of separator
0oil. Hydrocarbon analysis of separator products and
calculated reservoir fluid composition are given in
table 20.

Results from the RFT sample (2812 m)

The hydrocarbon analysis of the oil and gas from the
single flash, and the recombined reservoir fluid are
presented in table 11.

Results from TBP destillation

Table no. 12 contains the weight %, density and mole-
cular weight of the collected liquid fractions. The
composition of the gas and the light-end of the crude oil
is in table no. 13. .

Table 14 gives a comparison of the composition of the

crude o0il from C, to C analysed by GC and TBP

1 10+’
destillation respectively.

LAB 82.10
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DISCUSSION

DST No. 1 and RFT from 2812 m

If we compare the composition from the RFT sample with
the separator samples, they are equal. This might be a
good indication that the results is reprenstative for the
reservoir fluid composition. One should also notice the
good agreement between the composition obtained from the
single flash of the recombined fluid (table 4), and the
recombination of the separator fluids (table 3).

The CO2
was found in the Heimdal formation of 15/9-9 and 11, but

content in this formation is higher than what

lower than for eg. 15/9-7.

The C2 and C3 content is lower than wﬁat was found in
Heimdal of 15/9-9 and 11, but higher than 15/9-7.

The C10+ content is higher than in the Heimdal

formation of 15/9-9 and 11.

DST No. 2 and No. 3

The liquid samples from 15/9-11, DST No. 2 and No. 3, and
15/9-9, DST No. 2 and No. 3 have been analysed on a 25 m

fused silica WCOT column, with resolution from C2 to

Crn-

Igowe compare these samples they seem to be identical.

The reservoir composition of 15/9-11 DST No. 3 is equal

to the composition of 15/9-9.

15/9-11 DST No. 2 however is heavier than DST No. 3.
Looking at separator gas from the Heimdal formation of
15/9-9 with comparéﬁble separator conditions, it is likely
to believe that this separator gas has a too low C1
content.

If this assumption is correct, the reservoir fluid

composition reported from DST No. 2 is too heavy.
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CONCLUSION

DST No. 1 and RFT from 2812 m

The very good agreement in composition obtained from the
RFT - sampler and the separator samples gives us the reason
to beleive that the results given in the report are

representative for the reservoir fluid system.

DST No. 2 and No. 3

Taking into account the results obtained from 15/9-9 and
the assumptions mentioned in the discussion it is likely to
beleive that the composition obtained from DST No. 3 is the
best.

LAB 82.10
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Table 1. Validity check of separator samples
(DST No. 1, Flow 2)

Gas composition (Mole %)

Gas Bottle A 7636 Gas Bottle A 4286
co, 3.08
N, 1.64

Cq 76.58 Air in sample
c, 9.34
C, 6.15
i—C4 0.80
n-C4 1.46
1-C5 0.33
n-C5 0.32
Ce 0.18
c, , 0.09
Cg 0.03
100.00

Separator conditions

30.7 Barg (445 psig) and 35°C (95°F)

Bubble point pressure of

separator oil at ambient

25.4 Barg (370 psigq)
temperature

Opening pressure of gas
bottle at sep. temp

30.7 Barg (445 psig)

Calculated gas gravity at

sep. cond. from composition

]
o
.

~
wn

Gas gravity reported from rig : 0.73

Calculated Z factor at sep. cond.

from composition 0.908

Z factor reported from rig 0.913

LAB 82.10
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Table 2. Hydrocarbon analysis of oil and gas from flash of
Separator oil (DST No. 1, Flow 2)

Component 0il Separator gas Recombined Mole Density
wts mole% Mole & . separator fluid weight
Mole & g/g mol g/cm3__
Carbondioxide - - 1.15 0.36
Nitrogen - - 0.15 0.05
Methane - - 28.70 8.87
Ethane 0.078 0.30 16.01 5.16
Propane 1.135 3.01 26.35 10.22
iso-Butane 0.950 1.91 5.64 | 3.07
n-Butane 3.087 6.21 11.71 7.91
iso-Pentane 2.950 4.78 3.30 4.32
n-Pentane 4,031 6.54 3.29 5.53
Hexanes 7.871 10.83 1.95 8.08 85%* 0.669
Heptanes 12,155 15.74 1.25 11.26 90* 0.733
Octanes 14.590 16.10 0.45 11.27 106 0.758
Nonanes 9.657 9.34 0.05 6.47 121 0.778
Decanes+ 43.496 25.24 0.00 17.43 202* 0.846*
100.000 100.00 100.00 100.00

Properties of stock tank liquid and single flash results:

Density of oil at 15°C : 0.758 g/cm3

Mean molecular weight : 117 g/g mol

GOR of separator liquid : 68.5 SM3/M3 (385 SCF/BBL)
Skrinkage of separator liquid : 1.310 M3/M3

0il bottle : 8088-86

Densities and molecular weights are measured values from TBP
destillation.
* Calculated values (Measured values from destillation
M10+ 200, Density 10+ 0.825)
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Table 3. Hydrocarbon analysis of separator products and calculated

reservoir fluid composition (Test sep.). (DST No. 1, Flow 2)

Component Separator Separator Reservoir Mole Density
liquid gas fluid weight
Mole % Mole % Mole % g/g mol g/cm3__

Carbondioxide 0.36 3.08 2.86

Nitrogen 0.05 1.64 1.52

Methane 8.87 76.58 71.17

Ethane 5.16 9.34 9.01

Propane 10.22 6.15 6.47

iso-Butane 3.07 0.80 0.98

n-Butane 7.91 1.46 1.97

iso-Pentane 4.32 0.33 0.65

n-Pentane 5.53 0.32 0.74

Hexanes 8.08 0.18 0.81 85*% 0.669

Heptanes - 11.26 0.09 0.98 90* 0.733

Octanes 11.27 0.03 0.93 106 0.758

Nonanes 6.47 - 0.52 121 0.778

Decanes+ 17.43 - 1.39 202%* 0.846*
100.00 100.00 100.00

Separator and recombination data:

30.7 Barg and 35°¢
0.75
1952.9 sM3/sep M
(10965 SCF/sep BBL)
0il bottle 8088-86
Gas bottle : A 7636

Reservoir fluid properties:

Primary separator conditions

Calculated separator gas gravity (air=1.0)

GOR at separator conditions 3

Molecular weight

27.4 g/g mol
Density of reservoir fluid at dew. point. 0.267 g/cm3

(292 Barg and 103.5°C)

Densities and molecular weights are measured values from TBP
destillation.
* Calculated values (Measured values from destillation
M10+ 200, Density 10+ 0.825)
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Table 4. Hydrocarbon analysis of oil and gas of single flash from
Condensate cell
Component 0il Gas Recombined
wtd mole$ mole % reservoir fluid
Mole %

Carbondioxide - - 2.93 2.85
Nitrogen - - 1.39 1.36
Methane - - 73.49 71.59
Ethane 0.009 0.05 9.21 ' 8.98
Propane 0.061 0.21 6.64 6.48
iso-Butane 0.051 0.14 1.01 0.99
n~-Butane 0.183 0.49 2.02 1.98
iso-Pentane 0.283 0.61 0.65 0.65
n-Pentane 0.470 1.01 0.72 0.73
Hexanes 2.032 3.69 0.71 : 0.79
Heptanes 5.984 10.08 0.71 0.95
Octanes 12,212 17.69 0.42 0.86
Nonanes 11.868 15.20 0.09 0.48
Decanes+ 66.847 50.83 0.01 1.31

100.000 100.00 100.00 100.00

Calculated Decane+ properties
Density at 15°¢
Mol. weight

0.831 g/cm3
204 g/g mol

Properties of stock tank liquid and single flash results
Density at 15°C 0.802 g/cm>

Mean mol. weight 155 g/g mol

GOR 4673 sm3/M3 (26239 SCF/BBL)

Gwém,=qu ( <ele.)
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Table 5. Constant mass pressure volume relation at 103.502

Pressure Rel vol Liquid
(Barg) (vol/vol at DP) (¢ of D.P.vol) z-factor
399.7 0.850 1.116
369.5 0.882 1.071
330.4 0.935 1.015
299.5 0.985 0.971
! 292.0 (Dew point) 1.000 0 0.961
| 290.1 1.004 < 0.02
275.8 1.034 0.38
250.8 1.103 1.63
1 221.8 1.213 3.41
190.4 1.385 5.33
162.1 1.615 6.59
‘ 131.0 2.002 7.32
106.4 2.491 7.54
83.3 3.226 7.37
61.5 4.450 6.87

Gas formation volume factor at

299.5 Barg and 103.5°C 233.5 su3/u3

Gas formation volume factor at
292 Barg and 103.5°C

230.0 SM3/M3
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Table 6. Constant volume depletion exp. at 103.509

Hydrocarbon analysis of produced wellstream

Component Reservoir pressure (BARG)
292 251 211 169 129 96 64

Carbondioxide 2.86 2.85 2.88 2.91 2.91 2.97 2.97
Nitrogen : 1.52 1.34 1.60 1.46 1.47 1.55 1.47
Methane 71.17 72.33 72.53 73.05 73.69 74.24 73.41
Ethane 9.01 9.10 9.09 9.20 9.27 9.16 9.38
Propane 6.47 6.54 6.49 6.53 6.53 6.40 6.76
iso-Butane 0.98 1.00 0.99 0.99 0.97 0.94 1.02
n-Butane 1.97 1.98 1.94 1.93 1.90 1.84 1.99
iso-Pentane 0.65 0.64 0.62 0.61 0.59 0.56 0.60
n-Pentane 0.74 0.73 0.70 0.69 0.65 0.62 0.65
Hexanes 0.81 0.75 0.72 0.71 0.63 0.59 0.61
Heptanes 0.98 0.88 0.78 0.78 0.65 0.59 0.62
Octanes 0.93 0.66 0.67 0.62 0.45 0.40 0.41
Nonanes 0.52 0.28 0.31 0.22 0.14 0.12 0.10
Decanes+ 1.39 0.92 0.68 0.30 0.15 0.02 0.01

100.00 100.00 100.00 100.00 100,00 100.00 100.00
Mol wt of C10+ 202 174 163 147 142 142 142
Density of C10+ 0.846 0.80 0.79 0.78 0.78 0.78 0.78
Real gas deviation
factor, 2 0.961 0.891 0.855 0.854 0.810 0.888 0.919
Mole % Produced 0 9.5 10.5 15.1 15.0 12.8 12.1
Cum % of initial 0 9.5 20.0 35.1 50.1 62.9 75.0
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Liquid dropout during constant

volume depletion at 103.509

Pressure

(Barqg)

292.0
250.7
211.2
168.6
128.5
95.5
63.7
0

% liquid drop out
(3 of D.P vol)

1.68
3.96
5.71
6.24
6.05
5.53
3.42

LAB 82.10
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Table 8. Validity check of separator samples (DST No. 1, Flow 3)

Gas composition (Mole %)

Gas Bottle A 71438 Gas Bottle A 11342

CO2 3.07 3.07
N, 1.61 1.63
C1 76.24 , 76.14
C2 9.40 9.43
C3 6.22 6.26
i-C4 0.82 0.83
n-C4 1.50 1.51
i-C5 0.35 0.35
n-C5 0.35 0.35
C6 0.22 0.22
C7 0.15 0.15
C8 0.06 0.05
C9 0.01 0.01

100.00 100.00

Separator conditions 30.3 Barg (440 psig), 36°C (96°F)

Bubble point pressure of

separator oil at ambient 25.4 Barg (370 psigqg)

temperature
Opening pressure of gas

bottles at sep. temp. : 30.3 Barg
Calculated gas gravity at

sep. cond. from composition ¢ 0.75

Gas gravity reported from rig : 0.73
Calculated Z factor at

sep. cond. from composition : 0.907

Z factor reported from rigqg. : 0.914

RBottle No. A 7148 was used for analysis

LAB 82.10
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Table 9. Hydrocarbon analysis of o0il and gas from flash of
Separator oil (DST No. 1, Flow 3)

Component 0il Separator gas Recombined Mole Density
wts mole$ Mole % separator fluid weight
Mole % g/g mol g/cm3__
Carbondioxide - - 1.47 0.46
Nitrogen - - 0.13 0.04
Methane - - 30.69 9.50
Ethane 0.062 0.24 16.92 5.41
Propane 1.101 2.92 26.42 10.20
iso-Butane 0.950 1.91 5.48 3.02
n-Butane 3.081 6.20 11.00 7.69
iso-Pentane 2.921 4.74 2.81 4.14
n-Pentane 4.008 6.50 2.68 5.32
Hexanes 7.823 10.76 1.39 7.86 85* 0.669
Heptanes 12,034 15.58 0.79 11.00 90* 0.733
Octanes 14.463 15.96 0.21 11.09 106 0.758
Nonanes 9.587 9.27 0.01 6.40 121 0.778
Decanes+ 43.970 25.92 0.00 17.87 199* 0.846*
100.000 100.00 100.00 100.00

Properties of stock tank liquid and single flash results:

Density of oil at 15°¢ : 0.758 g/cm3

Mean molecular weight : 117

GOR of separator liquid : 68.7 SM3/M3 (386 SCF/BBL)
Skrinkage of separator liquid : 1.320

0il bottle . : 8088-51

Densities and molecular weights are measured values from TBP
destillation.
* Calculated values (Measured values from destillation
M10+ 200, Density 10+ 0.825)
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Table 10. Hydrocarbon analysis of separator products and

calculated reservoir fluid composition (Test sep.)
(DST No. 1, Flow 3)

Component Separator Separator Reservoir Mole Density
liquid gas fluid weight
Mole % Mole % Mole % g/g mol g/cm3__
Carbondioxide 0.46 3.07 2.87
Nitrogen 0.04 1.61 1.48
Methane 9.50 76.24 70.97
Ethane 5.41 9.40 9.09
Propane 10.20 6.22 6.54
iso-Butane 3.02 0.82 1.00
n-Butane 7.69 1.50 1.98
iso-Pentane 4.14 0;35 0.65
n-Pentane 5.32 0.35 0.74 _
Hexanes 7.86 0.22 0.82 85% 0.669
Heptanes 11.00 0.15 1.01 90* 0.733
Octanes 11.09 0.06 0.93 106 0.758
Nonanes 6.40 0.01 0.51 121 0.778
Decanes+ 17.87 - 1.41 199* ‘0.846*
100.00 100.00 100.00

Separator and recombination data:

30.3 Barg, 36°C
0.75

1961.6 SM3/sep M
(11014 SCF/sep BBL)
8088-51

A 7148

Primary separator conditions

..

Calculated separator gas gravity (air=1.0)

3

GOR at separator conditions

0il bottle
Gas bottle

[XY

Densities and molecular weights are measured values from TBP
destillation.
* Calculated values (Measured values from destillation
M10+ 200, Density 10+ 0.825)
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Table 11. Hydrocarbon analysis of oil and gas from single flash of
RFT chamber (2812 m)

Component 0il Gas Recombined
wtg moles mole % reservoir fluid
Mole %
Carbondioxide - - 2.61 2.53
Nitrogen - - 1.61 1.56
Methane - - 73.64 71.20
Ethane 0.017 0.08 9.31 9.00
Propane 0.172 0.56 6.57 6.37
iso-Butane 0.134 0.33 1.03 1.01
n-Butane 0.467 1.16 2.13 2.10
iso~Pentane 0.606 1.21 0.69 0.70
n-Pentane 0.968 1.93 0.76 0.80
Hexanes 3.353 5.65 0.70 0.86
Heptanes 8.376 13.14 0.62 1.03
Octanes 14.412 19.40 0.29 0.92
Nonanes 11.702 13.93 0.04 0.50
Decanes+ 59.793 42.61 - 1.42
100.000 100.00 100.00 100.00

Calculated Decane+ properties
Density at 15°C 0.835 g/cm3
Mol. weight : 202 g/g mol

Properties of stock tank liquid and single flash results
Density at 15°¢ 0.793 g/cm3

Mean mol. weight 144 g/g mol

GOR 3798 su3/M> (21326 scF/BBL)
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Table 13. Total composition of the gas and the light-end

fractions determined by G.C. (Weight % of charge:)

Weight % of charge

Hydrocarbon group

Cl 0.049
C2 0.211
Csy 0.406
nC, 0.310
nC5 6.774
SC6 0.182
SC7 - 0.006

LAB 82.10
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Table 14. A comparision of the composition of the crude oil
from Cl to C10+ analysed by capillary gas
chromatography and by TBP destillation.

Hydrocarbon Amount (% by weight)

- group GC analysis TBP destillation
C1 - 0.049
C2 0.118 0.211
C3 1.284 0.406
Cy 4.102 2.595
C5 6.861 6.774
Ce 7.708 9.716
C7 11.955 11.777
C8 14.380 13.271
Cy 9.520 10.438
C10+ 44,071 44.763

LAB 82.10
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Table 15. Vvalidity check of separator samples (DST No. 2)

Gas composition (Mole %)
Gas Bottle A 4987 Gas Bottle A 10915

0.25

1.42

74.72 Air in sample
11.35

7.98

1.18

1.88

0.45

0.39

0.21

0.12

0.05
100.00

Q
o

w NN =N

Q Q0 Q9 3 =-=-0 002
w0 |

Separator.conditions 9.9 Barg (144 psig) and

18°c (65°F)

Bubble point pressure of

separator oil at ambient 9.5 Barg (138 psigqg)

temperature

Opening pressure of gas

bottle at sep. temp. 10.0 Barg (145 psiqg)

Calculated gas gravity at
sep. cond. from composition : 0.76

Gas gravity reported from rig : 0.72

Calculated Z factor at

sep. cond. from composition : 0.960
2 factor reported from rig. : 0.964
LAB 82.10
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Table 16. Hydrocarbon analysis of oil and gas from flash of
Separator oil (DST No. 2)

Component 0il Separator Gas Recombined Mole Density
wtg mole% Mole % separator fluid weight
Mole % g/g mol gicm3__

Carbondioxide - - 0.15 0.03
Nitrogen - - - 0
Methane - - 18.79 3.09
Ethane 0.082 0.29 15.85 2.85
Propane 1.427 3.46 30.25 7.87
iso=-Butane 1.330 2.45 7.43 3.27
n-Butane 3.771 6.94 14.34 8.16
iso~-Pentane 3.812 5.65 4.67 5.49
n-Pentane 4.612 6.84 4,27 6.42
Hexanes 9.078 11.41 2.25 9.90 ‘ 85% 0.662
Heptanes 13.361 15.84 1.29 13.45 90* 0.731
Octanes 17.337 17.50 0.69 14.73 106 0.766
Nonanes 10.230 9.05 0.01 7.56 121 0.789
Decanes+ 34.960 20.57 0 17.19 182* 0.892*

100.000 100.00 100.00 100.00

Properties of stock tank liquid and single flash results:

Density of oil at 15% : 0.757 g/cm3

Mean molecular weight : 107 g/g mol

GOR of separator liquid : 33 sM/M3 (185 SCF/BBL)
Skrinkage of separator liquid : 1.181 M3/M3

Oil bottle : 9209/100

Densities and molecular weights are measured values from TBP
destillation (LAB 81.65)
* Calculated values (Measured values from destillation
M10+ 183, Density 10+ 0.825)

LAB 82.10



Table 17. Hydrocarbon analysis of separator products and
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calculated reservoir fluid composition (Test sep.)

(DST No. 2)

Component Separator Separator Reservoir Mole Density

liquid gas fluid weight

Mole % Mole % Mole % g/g mol g/cm3__
Carbondioxide 0.03 0.25 0.23
Nitrogen 0 1.42 1.32
Methane 3.09 74.72 69.40
Ethane 2.85 11.35 10.71
Propane 7.87 7.98 7.97
iso-Butane 3.27 1.18 1.34
n-Butane 8.16 1.88 2.35
iso-Pentane 5.49 0.45 0.82
n-Pentane 6.42 0.39 0.84
Hexanes 9.90 0.21 0.93 85% 0.662
Heptanes 13.45 0.12 1.11 90%* 0.731
Octanes 14.73 0.05 1.14 106 0.766
Nonanes 7.56 0 0.56 121 0.789
Decanes+ 17.18 0 1.28 182* 0.892*

100.00 100.00 100.00

Separator and recombination data:

Primary separator conditions
Calculated separator gas gravity (air=1.0)

GOR at separator conditions

0il bottle
Gas bottle

9.9 Barg and 18°¢
0.76

2113 SM3/sep M
(11864 SCF/BBL)
9209/100

A 4987

3

Densities and molecular weights are measured values from TBP

destillation.

* Calculated values (Measured values from destillation

M10+ 183,

LAB 82.10

Density 10+ 0.825)
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Table 18. Validity check of separator samples (DST No. 3, Flow 1)

Gas composition (Mole %)
Gas Bottle A 12060 Gas Bottle A 12056

CO2 0.27
N2 1.48
Cl 76.36 Air in sample.
C2 11.17
Cy 7.26
i-C4 ;.00
n--C4 1.53
i-C5 0.35
n—C5 0.29
C6 0.16
C7 0.09
C8 0.04
100.00

Separator conditions

33.5 Barg (485 psig) and
32°c (90°F)

Bubble point pressure of
separator oil at ambient

27.5 Barg (398 psig)
temperature

Opening pressure of gas

bottle at sep. temp. 33.5 Barg (485 psig)

Calculated gas gravity at

sep. cond. from composition : 0.74

Gas gravity reported from rig : 0.73

Calculated Z factor at

sep. cond. from composition : 0.891

Z factor repérted from rig. : 0.901
LAB 82.10
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Table 19. Hydrocarbon analysis of o0il and gas from flash of
Separator oil DST No. 3, Flow 1)

Component 0il Separator Gas Recombined Mole Density
wt$ mole$ Mole % separator fluid weight
Mole % g/g mol g/cm3__
Carbondioxide - - 0.18 0.08
Nitrogen - - 0.08 0.03
Methane - - 25.37 10.88
Ethane 0.068 0.24 16.83 7.36
Propane 1.319 3.23 28.32 13.99
iso-Butane 1.308  2.43 6.64 4.24
n-Butane 3.777 7.02 12.08 9.19
iso-Pentane 3.895 5.83 3.59 4,87
n-Pentane 4,712 7.05 3.17 5.39
Hexanes 9,159 11.62 1.93 7.46 85% 0.662
Heptanes 11.910 14.36 1.24 8.73 90* 0.731
Octanes 17.336 17.50 0.52 10.21 . 106 0.766
Nonanes 10.566 9.43 0.05 5.41 121 0.789
Decanes+ 35.950 21.29 - 12.16 '182% 0.854*
100.000 100.00 100.00 100.00

Properties of stock tank liquid and single flash results:

Density of oil at 15°¢ : 0.749 g/cm3

Mean molecular weight : 108 g/g mol

GOR of separator liquid : 123.2 SM3/M3 (692 SCF/BBL)
Skrinkage of separator liquid : 1.485 M3/M3

0il bottle : 9214/368

Densities and molecular weights are measured values from TBP
destillation (LAB 81.65)
* Calculated values (Measured values from destillation
M10+ 183, Density 10+ 0.825)

LAB 82.10
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Table 20. Hydrocarbon analysis of separator products and

calculated reservoir fluid composition (Test sep.)
(DST No. 3, Flow 1)

Component Separator Separator Reservoir Mole Density
liquid gas fluid weight
Mole % Mole % Mole % g/g mol gicm3__
Carbondioxide 0.08 0.27 0.26
Nitrogen 0.03 1.48 1.37
Methane 10.88 76.36 71.28
Ethane 7.36 11.17 10.88
Propane 13.99 7.26 7.78
iso-Butane 4.24 1.00 1.25
n-Butane 9.19 1.53 2.12
iso-Pentane 4.87 0.35 0.70
n-Pentane 5.39 0.29 0.69
Hexanes 7.46 0.16 0.72 85* 0.662
Heptanes 8.73 0.09 0.76 90* 0.731
Octanes 10.21 0.04 0.83 106 0.766
Nonanes 5.41 - 0.42 121 0.789
Decanes+ 12.16 - 0.94 182* 0.854%*
100.00 100.00 100.00

Separator and recombination data:

Primary separator conditions :+ 33.5 Barg and 32°%
Calculated separator gas gravity (air=1.0) : 0.74

GOR at separator conditions : 2305 SM3/M3(12943 SCF/BBL)
0il bottle : 9214/268

Gas bottle A 12060

Densities and molecular weights are measured values from TBP
destillation.
* Calculated values'(Measured values from destillation
M10+ 183, Density 10+ 0.825)

LAB 82.10
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pOP 127

——————
Section : ANNEX 42

FLDPETRDL Client : STATCHL.

- i . Field : IS/Ci - GAMMA Page:
" Base: _STAVANGER Well: _t5/9- 11 Report N”:
DS # A SURFACE SAMPLING PV selt F 2
Date of sampling : __JcC . {57 44 Service order : Sampllng No. : 4
Sample nature Cendensaty, Sampling point : <
A - RESERVOIR AND WELL CHARACTERISTICS—
Producing zone : JJura . Perforations : 2797 m = 230, m _ Sampling interval :
Depth origin : EKB Tubing Dia. : _ S " VAM Casing Dia. : _ 7" Liner
Surface elevation : 1w Shoe 2798 wa Shoe : 2950 ma
: ok p«&
Bottom hole| Intial pressure : Y33 Q CS(A  af depih (2T A 2w date: %l -]
static Latest pressure measured : 4232 €S\ A  atdepth: 2XFEF v date: QJ 12~ X7
conditions Temperature : {65°¢G at depth : : 339 24w date: = £1
B - MEASUREMENT AND SAMPLING CONDITIONS — B
Time at which sample was taken : 21.1¢ Time elapsed since stabilisation : - :
Bottom hole| Choke size : 42/k4" _ since ; 11 .2k _ Well head pressure : MZ_V’WeII head temp. : [[R°F_
dynamic Bottom hole pressure : Lalz] 9 PSVA _ atdepth : Mh_ date : 11n-%F ¢ 07
conditions | Bottom holetemp. : @rg‘ls - at depth : m date : 'z ‘-Kf
Flow measurement of sampled gas - Gravity (air: 1) : _0.73 Factor Fpv =_1 . /. 0468
. VZ
Values used ior calculations: See 6//5 rcloo,-/‘.

Pressure : 4. . __PSIG| Rates - Gas JQ___‘!_.B_L__&LN_ SCFD GOR775§7 & -

. | Temp. 96 °F | Oil (separator cond.) : L7297, & BOPDEB: (separator cond.) -

Atmosphere s 1473 P mmHg. ._.b_Q_°F Oil at60°F : 1SkY. 82 BOPD

Tank temperature : ..
O:%{av’. 57 Aen

BSW : hound %o WLR: - %o

Transfering fluid : Mer cury Transfer duration : L0 min

A

Final conditions of the shipping boftle : {4 ¢¢ H
Pressure : 23 _PSIG Temp.: _46°F Awmb

C - IDENTIFICATION OF THE SAMPLE

Shipping bottle No. : 3¢8%  9b  senton:—— ___ by: Shipping order No. :
Addressee :
Coupled with LIQUID GAS

Bottom hole samples No.

Surface samlpes No. A- 4286
Measurment conditions. ; v
Tank - Meter - S Dump -
@ Corrcted with shrinkage tester - @ Corrected with tank -
D - REMARKS - Visa Chief Operator

This 15 a  baU cc boltle

1 Mt N rdal

—




FLO p ETROL | Client: SiATOIL Section : ANNEX 4‘2_“l

. . Field : 15/51 - GaMmA Page :
Base: _ STAVANCER Well » 1Sla-1 ¢ Report N°:
o5 # SURFACE SAMPLING Vi sel # 2.
Date of sampling : 43 Service order : Sampling No. : b

Sample nature : GC{S Sampling point : _Sf‘f;,__sa_s_o_u_t.u&_____

A - RESERVOIR AND WELL CHARACTERISTICS—

Producing zone :__~ . Jura Perforations : 2797 m - 2807 m  Sampling interval :

Depth origin : RKH Tubing Dia. : __ S " VAM Casing Dia.: _7 ** Liner

Surface elevation : YA v Shoe ._2792 ~w . Shoe 1 2A5C m
- pt&

Bottom hole| Intial pressure : YA IR POA  atdepth: LT Y Al date: 22 ~@1

static Latest pressure measured : _43 32 PS\A  atdepth: _NFCAAMN date : Hs ~%1

conditions Temperah‘"e : 405 C at depih 1761, 1" Y~ date: :yll 8’1

B - MEASUREMENT AND SAMPLING CONDITIONS
Time at which sample was taken : 21.40 Time elapsed since stabilisation :

Bottom hole| Choke size : 4216%"” §|nce f_LI_Z_‘z_ Well head pressure : 2472 PsiA Well heaa temp. : LIR°F

dynamic - | Bottom hole pressure : at depth : _2 FR3.F date
conditions | Bottom holetemp,  :__40%3,4°C. _ atdepth: 2ZEXFr  date: !y - &7

. e

C

Flow measurement of sampled gas - Gravity (air: 1) : __ 0. 73 FactorFpv =\ _: L o¥b8
Values used for calculations : z -
Values used for calculati _Sce CFis reparlt i o oo e
Separator | Pressure : _ﬂ_s_,PSIG Rates - Gas .. _Z._Q_QMSCFD GOR / 11‘39 8

Temp. :—2S _ °F | Oil (separatorcond.): [792-8 ' BOPD q (separator cond.)
Stock Atmosphere : 173 A5t mmHg. - _F | Oil at 60°F IQéQ bY _BOPD
tank Tank temperature : °F oY, grav. 57 AP! :
BSW: _ — % WLR :_ = %% '
Transfering fluid __EWOIMCI__L Transfer duration : M{’Mﬂ _

Final conditions of the shipping bottle :
- Pressure : 445 PSIG Temp.: ﬁLL_ﬁmb_J_

C- lDENTIFICATlON OF THE SAMPLE

Shipping bottle No. : A-428b  senton: by: Shipping order No. :
Addressee : )
/ £
Coupled with LIQUID GAS
Botiom hole samples No. M
208% 36 A-Tb36
Surface samlpes No. - |
Measurment conditions. :
Tank - Meter - Dump -
: E Corrcted with shrinkage tester - E] Corrected with tank -

D - REMARKS --

‘o

Visa Chief Operator

DOP 127

o ———, o g

Wt Nurdad




FLDp ETRD L Client: __SiAT0IL Section : ANNEX 42

Field: __1S/a - GAMMA_ Page: .
Base: _ STAVANGER Well: __1S/9 -1} Report N*:

OST# /. SURFACE SAMPLING PV set # 2.

Date Of sampling H _DCC . ( §V J‘i%l Service order . Sampling No. : 5
Sample nature : as Sampling point : . S

‘ A - RESERVOIR AND WELL CHARACTERISTICS~
Producing zone : Jura Perforations : 2797m = 2807w Sampling interval :

Depth origin : s Tubing Dia. : __5"® vam Casing Dia.: _7 " Liner
Surface elevation : L1] wn Shoe P L AR Shoe 12950 m
. Tail prae

DOP 127

Bottom hole| Intial pressure : YARY PS|A at depth: 2F € 7, 30m  date :2/10-%7

static Latest pressure measured : 4533 PS1A  atdepth: LI Q b;“\m date :2La~ %1
conditions Temperature : 195 °C at depth : 2Z £ 2,04 date :2_) 12 -8f

B - MEASUREMENT AND SAMPLING CONDITIONS
Time at which sample was taken : 21.10 Time elapsed since stabilisation : -

Bottom hole| Choke size : 42/b%" _ since : 11. 26 _ Well head pressure : 2472 ¥5:A Well heqad temp, : [[8°F
dynamic Bottom hole pressure : _4100 ©$1A  at depth : 37 €73 _i'\f\ date : 110 -X7
conditions | Bottom hole femp. : 103.5 ‘C at depth : 5283, 7w date : 1112 -R1

Flow measurement of sampled gas - Gravity (air: 1): _C. 73 Factor Fpv =L __: /. 0H&8
. ) VZ
Values used for calculations :  see (CFA/s /'C/qc/‘t‘

Separafor | Pressure : _Z4S_PSIG | Rates - Gas :19.931 _ MM SCFD GOR: /1087 6
Temp. 98 °F Oil (separator.cond.) : {7497. »‘9 BOPD % (separator copd.)

tank Tank temperature :

Stock Afmosphers 1L£73 P51 mmHg.____LO_°F| OilatéCF :i36%.6Z BOPD
3 °F

Cil grav. S7 _Aps ' X
|7 -

BSW:__ — % WLR :—_— %
t

Transfering fluid : _Evocualid, containes .| Transfer duration : 20 min

. Final conditions of the shipping bottle : ' {
' Pressure : — HY1S P56 Temp.:___Hb6°F ﬂmzl .

C - IDENTIFICATION OF THE SAMPLE

Shipping bottle No. : A-1636  senton i - by: Shipping orderNo. :__—
Addressee : )
Coupled with LIQUID ‘ GAS

Bottom hole samples No.

3088 %6 A-42%6
Surface samlpes No.
Measurment conditions.
: Tank - Meter - Dump -
E] Corrcted with shrinkage tester - E] Corrected with tank -

D - REMARKS - - Visa Chief Operator

W x/l/«;fdd«( i
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DOP 127

Tl

Section : ANNEX 42

FLDPETRDL Client: __STAIDIL

: X Field: _/5/a - GAmmaA Page :
Base: _ STAVANGER Well : __/S/G9=1) Report N*:
DI # 4 SURFACE SAMPLING PVI~ set #3
Date of sampling : _Dce. {37 198/ service order: _ = Sampling No. : 8
Sample nature : Gas Sampling point :
A - RESERVOIR AND WELL CHARACTERISTICS~
Producing zone : Perforations : 2797m - 280 7m  Sampling interval :
Depth origin : Ex3 Tubing Dia. : __S " Casing Dia. : _ 7" L/ner
Surface elevation : 11 e Shoe 2792 w~ Shoe : 29S80
Tau ptpL
Bottom hole| Intial pressure : IR PSIA  atdepth:_ 1AL FMw date: 12 ~8/
static Latest pressure measured : H3IA LA at depth : _ 93¢ FZ3Um  date: >
conditions | Temperaiure s A04°C at depth : _X3TF 24w date : 12 -§7
B - MEASUREMENT AND SAMPLING CONDITIONS
Time at which sample was taken : 22 .1 Time elapsed since stabilisation :

Bottom hole| Choke size : 42/ky”  since: 11: 26 Well head pressure : 2473 PSiA Well head temp :u2°F |
dynamic Bottom hole pressure : Hig# BSIA__ at depth : il? 3 Fm date : lia -§1

conditions | Bottom hole temp. :_40%L°C af depth : rIL S Fw date : {13 ~&f

Flow measurement of sampled gas - Gravity (air: 1) : 0,13 Factor Fpv = 1. [. 0960
VZ

Values used for calculations:  sSee O//S ra'ooff

Separator | Pressure : _‘&0_ PSIG | Rates - Gas :.19.918 _#m™ SCFD GOR:({{24-9

Temp. :_ﬁ_b__ °F | Oil (separator cond.) : 190 . + BOPD |B| (separator cond.)

.:E
Stock Atmosphere :14.73 PS| mmHg._ O °F Oilat6C°F : 1558.56 BOPD
Tank temperature : . BiS§a
tank C:l grav., S7 AP
BSW:___— % WLR:_ ~— %o T .
Transfering fluid : _Evacuatio, anfacoer - V| Transier duration : /S min.

Final conditions of the shipping botile :
Pressure : — 40 P5/G Temp.: 4k °F Aw\b

C- IDENTIFICATION OF THE SAMPLE b
Shipping botile No. : A- 11342  senton:__ _ by: Shipping order No. :
Addressee : '
Coupled with LIQUID . GAS
Bottom hole samples No. ﬁL ;

082S\ TA- 153

Surface samlpes No.

1

Measurment conditions.

Tank - ' Meter - (€] bump -
E] Corrcted with shrinkage tester - [—_E] Corrected with tank -

D - REMARKS - ‘ Visa Chief Operator

- A/W pourdad

lape




DOP 127

FLDPETROL Client :» STATOIL

———
Section : ANNEX 42

_ Field: _1S/4 - GArmmA Page:
Base: _ STAVANGEE Well: _135/a-11 Report N°:
oST # / SURFACE SAMPLING PV sef # 3.
Date of sampling : S iag) Service order : Sampling No. : a
Sample nature : Gas Sampling point : S .
A - RESERVOIR AND WELL CHARACTERISTICS~-
Producing zone : Jura Perforations : 2797w - 28C7 » Sampling interval :
Depth origin : EKB Tubing Dia. : ___ S " VAM Casing Dia.: _7 " Lines
Surface elevation : 11l Shoe .- 2792 A Shoe : 29S80
okl piee

Botiom hole| Intial pressure 439 PI1A_ at depth : _AF 8+ date: 2/jp - &7
static Latest pressure measured : D32 PSIA  at depth : Q3Y Z:24w  date : 2. ~87
conditions Temperature : 105°C at depth : 2%97,24n _ date : 212 -&7

Time at which sample was taken: __ 22, 29

B - MEASUREMENT AND SAMPLING CONDITIONS
Time elapsed since stabilisation :

Boftom hole| Choke size : 42/6+" _ since: 1l: 2& Well head pressure 247Y Well head temp. : I20° F
dynamic Bottom hole pressure : __t 1’37' PSIA_ at depth : e A’} Hwn - date:?])2 = X7
conditions Bottom holetemp. 105, °¢ at depth : )"’T’Q 3. 9ve date : /12 &7
Flow measurement of sampled aas - Gravity (air: 1) : Q.73 Factor Fpv = 1 . _|. o462 '
Values used for calculations :  gee (Ofig report . vZ | |
Separator | Pressure : _LﬁS_PSIG Rates - Gas . 1 20 gb M M SCFD __| GOR: [[23Y%- |

Temp. :(—3 1 °F | oil (separaiou}:cond.) 1796 BOPD g (separator cond.)
Stock Atmosphere (4. 73 Py mmHg. i 6o of| Oilaté0F :/SL3.L _ BOPD
tank Tank temperature : °F . &
o g Cil yrav. 87 #BI
BSW:___ % WLR: = b 7
Transfering fluid _E!ME&L_L&DLCLQZL{!__ Transfer duration : 16 mun

1

Final conditions of the shipping bottle : ;

Pressure : — 44 S PG Temp.: Yb'F Hmb.:
C - IDENTIFICATION OF THE SAMPLE
Shipping bottle No. : A-T148 senton:——__ by: Shipping order No. :
Addressee : . ;
Coupled with LIQUID GAS
Bottom hole samples No. )

(308851 : A- 11342
Surface samlpes  No.
Measurment conditions. J]
Tank - Meter - - (€] bump -

E] Corrcted with shrinkage tester - L—!g] Corrected with tank -

D - REMARKS - Visa Chiet Operator

Kot Nvretald.

ol
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FLOPETROL | cen_Siarow coction: nex D |

. - Field: /S/q - Gamma Page : _—
Base: _SIAVANGER Well: _/5/9- (1 Report N*: -

Osi # 1. SURFACE SAMPLING PV set # 3.

Date of sampling : A5 /_  Service order: Sampling No. : 7

l Sample nature Conainsals Sampling point : _S_GP_:(?:Q.S_EAZL‘C__.

A - RESERVOIR AND WELL CHARACTERISTICS~
Producing zone : Jurae Perforations : 2797 m - 280/m  Sampling interval :

Depth origin  : Exa Tubing Dia. : 5 " VAM Casing Dia. : 7" Lintr
“Surface elevation : 11! m Shoe . 2792 v Shoe 1 2950 m

: 5 JTask U ] ’
~ Bottom hole| Infial pressure : Y33Y PSIA  at depth : YIZ 2 hdiw date 2t =K1 p

'\’,_‘

, static Latest pressure measured : U39 CSIA ot depth : _ 1323 iMw date: 2/~ ¥7
" conditions Temperature : {a5°C at depth : L3293 4w, date ) %1

B - MEASUREMENT AND SAMPLlNG CONDITIONS
Time at which sample was taken : 22.10 Time elapsed since stabilisation :

7

Bottom hole| Choke size: #2/64 " since : 1L- 26 Well head pressure 244 ] % PS!AWell head temp U_?_E
dynamic Bottom hole pressure :M at depth : M date : 74 % 84 _I=

conditions | Bottom hole temp. 1 12%,L°C  _ atdepth:_XIR3 Tra date: 12 = Y'/ = __’E‘

- TkET

Flow measurement of sampled gas - Gravity (air: 1) : C.713 Factor Fpv =1 . _[.046C
VZ

Values used for calculations :  See Ctis re po t. .

Separafor | Pressure :_440  PSIG | Rates - Gas :19.918 M ™M _SCFD H GOR:{{(2Y-9

Temp. :—3&_ °F | Oil (separaior‘cond) 1 179¢. 4 BOPD q (separator cond.)

Stock Atmosphere 1% 73 Psy mmilg. _.__é;_o__°|= Oilat6CF : _(SSR.S6 BOPD

§ Tank temperature : -
ank Flei grav. ST API
BSW : — % WLR: = */o
- Transfering fluid : Mer Cury Transfer duration : (S min. .
™ —_—
./}** Final conditians of the shipping bottle : 20 ¢C EE 8.
" Pressure : L90 P31G6 Temp.: 46°F A . ‘

- IDENTIFICATION OF THE SAMPLE

Shipping bottle No. : 3_0_33_5_ senf oni—_ by:_____ Shipping order No. :
Addressee :

" Coupled with ‘ LIQUID GAS

Bottom hole samples No.

JA= 32
Surface samlpes No. ; A-T148%
Measurment conditions. .
Tank - Meter - IS Dump -
Corrcted with shrinkage tester - [E] Corrected with tank -
D - REMARKS - i Visa Chiet Operator

DOP 127

This s o bI6 c bottle. | G Ao

w



C’l-.-ll- -ll-G-l- - —l-n-ll-

DOP 127

FLDPETRDL Clent: ST AT CIL

Section : ANNEX 4 2

. Field: '5/a ~ Gopawnc, Page :
Base : ._()TC»U‘CV\'\ 6537,\—— Well : 1574 --{ . Report N*:
R §
ST 4 U
SURFACE SAMPLING
' Date of sampling : D gﬂ\ \SX|  Service order : Samplmg No. : l
.. Sample nature  : Condan el : Sampling point : Se a VIS L c-u“[\di:

/

! Producing zone : ;

A -RESERVOIR AND WELL CHARACTERISTICS—~
Perforations : 28 Jae 2 WWGn Samplmg interval :

Depth origin N Y Tubing Dia. : 5 'y A?j\ Casing Dia. : q s/ _
Surface elevation : A v Shoe MY B U)o Shoe . Q5 F5 Yo,
Bottom hole| Intial pressure : 35 3TTSIA atdepth: 24 C k3 date: /12 -%X[
static Latest pressure measured 25 VY KiId at depth: 24063 b date: 49/,3.-%1
conditions Temperature ‘v at depth : : AMOL 3w date: Ylua-XT

Time at which sample was taken : 04-30

B - MEASUREMENT AND SAMPLING CONDITIONS
Time elapsed since stabilisation :

Bottom hole| Choke size : 32/t4"  since : 95_3; Well head pressure : 2.C{S % jA Well head temp. : ¥£°F
dynamic Bottom hole pressure : 3NN Y PS 1A at depth : M&M date : % jra—%1
conditions | Bottomholetemp.  :__LCO .1 °F  at depth: :— OBO0%, Dl date: Sy =7
Flow measurement of sampled qas - Gravity {air: 1) : eI Factor Fpv = IR AR

for calcul VZ ‘
Values used or ca cu ations: € o, O'LA v‘thf'\ o ) o o

: Sepavafor Pressure l"]) PSIG | Rates - Gas

_ ._QA0) MM scFb | GOR: 12770
Temp. -_hL_ °F oil (Separa’g‘r Qond ) i"q 1 1 : OPD B (separafor cond.)

Stock Atmosphere AU TFB Y mmHg_LQ_‘—- S Oil at60F : M5 F BOPD 4 |

tank Tank temperature : oF : A
OLL Yoy 5 F°AP|

BSW:___— % WLR: - %o

Transfering fluid : ] 2 ¢ Lend | Transfer duration : 15 M\\

Final conditions of 1he shlppmg bottle: %XV ey {
Pressure : A 3XC YS16 Temp. : __'l_b’;E_A_nL_i‘

Shipping bottle No. : 1309 /100 senfon:—__ -~ by:

C- IDENTIFICATION OF THE SAMPLE

Shippiﬁg order No. :
Addressee : _ L - e T ‘
\ '\4!\ : i . "t ' i ;‘. {-_’- '
\ Coupled with - LIQUID B . ,?@fr,‘. ﬁGAS A ;
‘. Bottom hole samples No. - —t ' L 5
H H \ Y
X R N . - ~ -
o - : S I S
Surface samlpes No. s . s
Measurment conditions. p -
Tank - - Meter - ump.;.
[2] Corrcted with shrinkage tester - . Rk - -
D - REMARKS - . o F Visa Chief Operator

'ﬁ\c\;ﬂ. (ﬂd R




FLOPETRDL Client: ST AT Ol Section : ANNEX 42

Field : ‘g/‘l =~ Govtrmon Page:
Base : S_\C\/WY\SA{?J\/ well : 1S/ -1 Report N
DST 8
SURFACE SAMPLING
Date of sampling : Dec ¢ b 1987 service order : ‘Sampling No. : %\
Sample nature : __ GO Sampling point : __S 20 oo oofleC
A - RESERVOIR AND WELL CHARACTERISTICS—-
Producing zone : Perforations : Sampling interval :
s . l
Depth origin . RKDB Tubing Dia. : s VAM Casing Dia. : Q5/p ‘
Surface elevation : __141™ Shoe : Shoe
Bottom hole| Intial pressure ) 5 N4 P? i atdepth: QU406 DEm date ) '-_S']
" static Latest pressure measured : ™ S 3 VSiA  atdepth:_24Cv,3lvn date: ¥/ )Li\f}
conditions Temperature 1< °F at depth : _ =" Qb %L date: Y -Kj

B - MEASUREMENT AND SAMPLING CONDITIONS

DOP 127

Time at which sample was taken : CADO Time elapsed since stabilisation : -~

Botfom hole| Choke size : >y " since G2.55 .35 Well head pressure : 'rL‘OQ_'i' 5'vAWell head temp. : SI"E
dynamic Bottom hole pressure : 24 JH P51 4 at depth 1 24 CL- r."s‘k"m date : %/' i
conditions | Bottom hole temp. : 2604 °F at depth : 240 L Ve, date: %/1a-%1
Flow measurement of sampled aas - Gravity (air: 1) : C 23 Factor Fpv = 1 . _1.0(Q73
Values used for calculations : € £ z

alues use ions : e Otn \‘(’_{j(‘x:( . '
Separator | Pressure _L‘L‘i_ PSIG | Rates - Gas :_ Q. F0X MM scrp GOR :_\>##Q
Temp. kB °F Qil (separator cond.) : 6491, BOPD ‘; (separator cond.)

Stock Atmosphere : 1973 OSTU g, O o | Oilaté0F :_&45,™F  BOPD

tank Tank temperature : °F , M By a

Ck v, 57°4P]

BSW: - % WLR:— = %% b

Transtering fluid : Transfer duration : __2= 5 tvwi

Final conditions of the shipping bottle :

Pressure : P C Temp.: _2ix°% Anle

C - IDENTIFICATION OF THE SAMPLE

Shipping bottle No. : ﬂ VG915 senton:_ by: Shipping order No. :

Addressee :

Coupled with LIQUID GAS

Bottom hole samples No.
MENERPATC [ AYTE
Surface samlpes No. . DS )
Measurment conditions.
Tank - Meter - Dump -
E Corrcted with shrinkage tester - [E Corrected with tank -
D - REMARKS - Visa Chief Operator

o e




FLOPETROL

Base : S‘\'O\Mt\,\(\ c\é?_,(

Client : S Tf\ TC) 1

Section : ANNEX 42

Field : '5/9 - G—Ov’YW\\FA

Page:

Well: 2 8/a - 1]

Report N°:

SURFACE SAMPLING

Service order :

Date of sampling : g 2¢ P \qef
Sample nature Gon

Sampling No. : 3

A - RESERVOIR AND WELL CHARACTERISTICS~

Sampling point :

-e({\ _Gap ontlet

Producing zone :

Perforations :

N

Depth origin

.
Dia. :

SVAM

AAAw

Surface elevation :

Tubing

Shoe

Sampling interval :

c/ {/g 17

Casing Dia. :
Shoe

Bottom hole| Intial pressure : 35 39 PS\A  at depth
" static Latest pressure measured : *3 S DY\ YS1A  at depth
conditions Temperature : I KBoF at depth :

:L40 b,Vbwy date: 1 12.-X)

¢ WOk, Vb date: T2 -3

INCE Vowy  date : M11a -1

4

B - MEASUREMENT AND SAMPLING CONDITIONS

DOP 127

Time at which sample was taken : 10.10 Time elapsed since stabilisation : -
Boffom hole| Choke size : /141" since :03.3%  Well head pressure ‘M\ Well head temp. : K4°€_
dynamic Bottom hole pressure : _RHUX S PCIA atdepth : —_ENG V6 o, date: 2112
conditions | Bottom hole temp. 100 3°F  atdepth : M Cli 3w date: 5112 =%}
Flow measurement of sampled gas - Gravity (air: 1) : QF2 Factor Fpv = 1 1,01
Values used for calculations : < 20 Ciun \‘ﬁ,'(w%l\
Separator | Pressure : {l.b___PSIG | Rates - Gas Q. AF2 MM scrp GOR: iXFi0
Temp. i—E>  °F | oil (separator cond.) : £91 BOPD ,_g (separator cond.)
Stock Atmosphere 4, T3@SI mmHg- £Q °F | Oil at 60°F .
tank Tank temperature : F |~
Q J« Qean o
BSW : = %% WLR :—— %o ¥
Transfering fluid : & vz oacln, Cofosnt — Transfer duration : _ % S v
Final conditions of the shipping bottle :
Pressure : 1AL PS1 & Temp.: __3L"F Awlc
N C - IDENTIFICATION OF THE SAMPLE
Shipping bottle No. : _Ll—A~ W+ senton : by: Shipping order No. :
Addressee :
Coupled with LIQUID GAS
Bottom hole samples No.
1209/ a0 A-]09]1%8
Surface samlpes No.
Measurment conditions.
Tank - Meter - Dump -
Corrcted with shrinkage tester - [__5] Corrected with tank -
D - REMARKS - Visa Chief Operator

S



FLDPETROL Client: ST AT CIL Section : ANNEX 42

oy Field : "5'/9 = G oA Page:
Base: 5 LU~VTAvA R T Well : {5 /o -11 Report N’:
- S
5 ET # * PYT SedT

SURFACE SAMPLING

n o
Date of sampling : .00 “’\% 14% | Service order :

Sampling No. :

Sample nature C ndanckn Sampling pointf Oy
A -RESERVOIR AND WELL CHARACTERISTICS— :, S
PrOdUCing zone M&E@—Q&——_ Perforations : 239.C - 2 /3~ Sampling ipierval : {
e <, ,'/ rv,,,
Depth origin f_ Y Tubing Dia. : __5 "'V AM Casing Dia. : _1_°/3 8
Surface elevation: __ 144 w Shoe W e I Shoe : 35m -
Bottom hole| Intial pressure S5 TPSIA  atdepth: <330 % g date :22¢ 110 Ef’j
static Latest pressure measured X5 J\Q 5 iA - atdepth: 23320 9 »  date:L2¢ 1Y% -¥'1
conditions Temperature : 186° atdepth: 2320 7 ns  date: Lo (yvr =]
- R B- MEASUREMENT AND SAMPLING CONDITIONS -
{ ) Time at which sample wastaken: QO > 1 Time elapsed since stabilisation :
Bottom hole{ Choke size : ‘E&l"__;s)iknge ‘_5'_J_f_ Well head pressure : 2o/ Well head temp. : 770
dynamic Bottom hole pressure : _3M DA PSR atdepth:— <37S ¢ date : Do (Yth_ 21
l conditions | Bottom hole temp. : 1§ E atdepth:_~37< Sm date : i (4th-R]
Flow measurement of sampled gas - Gravity (air: 1) : _. 237 Factor Fpv =_1__: 7 05 3c
' Values used for calculations : ¢, O_;t'(;’) < Oh:t A
Separator | Pressure :_78>  PSIG | Rates - Gas 1 o 08Y 20 SCFD GOR:_[255&
Temp. :(—20 °F Oil (separator cond) /598 BOPD |B| (separator cond.)
l Stock Atmosphere  * : T J4 T35 mmig. _Q___°F Oilaté6CCF :___________BOPD
tank Tank temperature ; ) - A{B[R¥a [l
o grac O '7‘2./9}3/
l BSW: = % WLR : ~ D | -
Transfering fluid : — ™ ¢ ¢ L"vwﬂ\% Transfer duration : X, © WA,

L
\)

- Final condlhons of the shipping bottle : NDCC
Pressure : xR YOIk Temp.: 25 "F A\

C - IDENTIFICATION OF THE SAMPLE > %
Shipping bottle No. : QM_L_L‘ SEY senton:i— by: Shipping order No. : —
Addressee : : s
Coupled with LIQUID S T |
.«  Botom hole samples No. R —

Surface samlpes No. '

Measurment conditions.

Tank - Meter -
[8] Corrcted with shrinkage tester -

D - REMARKS - Lo e Visa Chief Operator

G e

DOP 127




FLOPETROL | Client: 2 fefor/ Section : ANNEX 4—2_.

Field : /‘)% -~ Gt I Page:
Base : pt“"“”j i Well : _ 75/5~ ¢ Report N*:
PST #3 /AT SeAf 7.
SURFACE SAMPLING
Date of sampling : /)ff /97 1T Service order : Sampling No. : 3
Sample nature  : %v; Sampling point : Sz <z, oub Lo L
S -
A - RESERVOIR AND WELL CHARACTERISTICS—
Producingzone : _rnlecoc ¢ e Perforations : <353 - 24 /5 Sampling inferval :
Depth origin Pt /? s Tubing Dia. : S g Casing Dia. : 2 S/{’ :
Surface elevation : (/[ m ‘Shoe 239/ » Shoe i A5 28 ma
Bottom hole| Infial pressure : 34924 P}'iA at depth: _<320. % »  date: (;‘gc, G <37
static Latest pressure measured : _>5LCG ¥5 A atdepth:_ 2372 % 47 date: \,ﬁ?c } e ~¥])
conditions Temperature :_1RL‘E at depth : 370 9 m__ date: Loc 1T ~§]

»y

B - MEASUREMENT AND SAMPLING CONDITIONS
Time at which sample was faken : _¢.3. /3 Time elapsed since stabilisation :

L)

Bottom hole| Choke size : 776y " :"z;:e' _’5_9.‘1._. Well head pressure : 2<¢2 2 well head temp. : 722
p

dynamic Bottom hole pressure : 34133 PSi1A atdepth:__ 2320 ¢ date : Zec (4 7

conditions | Bottom holetemp.  : '\°\7 o= atdepth:_ 2320 9 date : &'_; iy of
Flow measurement of sampled gas - Gravity (air: 1) : __ O 339 Factor Fpv =—1__: /. o53C
. . VZ
Values used for calculations : See  ohs ro e [
Separator | Pressure : Li“ S___PSIG | Rates - Gas : 20057, ¢ SCFD GOR /255 &
Temp. :(—7< _ °F | Oil (separator cond.) : — 757 OPD £ (separator cond.)
<

Stock Atmosphere (1Y 23 051 mmHg. _L__o;: Oil at 60°F

tank Tank temperature :

BSW : = % WLR : > %y =

-
@

Transfering fluid : Léic cina Transfer duration : XL i e,

Final condiﬁonspf the shipping bottle :
Pressure : 785 Psi Temp. : B3 A b

C - IDENTIFICATION OF THE SAMPLE

Shipping bottle No. : A-LRo&@  sentoni by: Shipping order No. :
Addressee :
Coupled with LIQUID Z GAS

Botiom hole samples No.

DOP 127

D2/ 3¢y 4-12057
Surface samipes No.
Measurment conditions.
fenk- Corrcted with shrag‘ee::srf;r - [b] Corrected w.fh-fan?(u.mp i
D - REMARKS - : Visa Chief Operator

j/(tn %,yﬁ’




FLOPETRO L Client: _S'7 77 /2 Section : ANNEX 42

.

!
/

/
\z, .

TN

DOP 127

)

|

. . Field : 6A) “ G R Page:
Base : ? {Ro2 g~ Well : /5o~ 10 Report N°:
1%
/.’)_5 Az v seh s
SURFACE SAMPLING
N ’dl . n
Date of sampling : Ll /97 4505 Service order : Sampling No. : =
Sample nature : jﬂs ‘ Sampling point : S Goa & afler
* A -RESERVOIR AND WELL CHARACTERISTICS—
Producing zone : _r2/cocea< Perforations : <373 -2/ Sampling interval :
Depthorigin ~ :__ Ru A Tubing Dia, : S “L2~ Casing Dia.: __7 /%
Surface elevation : /11 ny ‘Shoe c 2390 r Shoe s 2578 Ay
Bottom hole| Intial pressure : 38R/ PS/S atdepth: L32¢ % m date : D-s /«-/*: o
static Latest pressure measured : _3.S 20 ,;35/ A atdepth: 33 9 m date : Db /“/ " h@f’/
conditions Temperature PERAL- A atdepth : X320 Sm date: Lz i/ 8]
B - MEASUREMENT AND SAMPLING CONDITIONS
Time at which sample was faken : __ D370 Time elapsed since stabilisation :
Bottom hole| Choke size : "%« “fince : _z.ﬁ}fé Well head pressure : £&<*<”  Well head temp. : /& __
dynamic Bottom hole pressure : Ql\éﬁi PSiA__ atdepth : -?J? . 5 m date : 122 [En & /
conditions | Bottom hole temp. : {4=7° atdepth:__~3 2¢ % date : Loc 14*-31
Flow measurement of sampled gas - Gravity (air: 1) : _. 03y Factor Fpv = 1 . io53L
- Values used for calculations : ¢ _ Es f‘::pé;f‘l[’ VZ B N
Separator | Pressure : 25> PSIG | Rafes - Gas o0&/ R SCFD GOR:__/235¢
. Temp. 72 °F | oil (separator cond.) : 3 ¥ BOPD E (separator cond.)
Stock Atmosphere 1 43375 mmmg. e’ °F | Oil at 60°F
tank Tank temperature : ' °F .
il grun '41 S AAAP
BSW : % WLR:——_= % -
Transfering "uid H L’Z—( (@R AN ] Transfer duraﬁon : -ZO. iy

Final conditions of the shipping boitle :

Pressure : — 25> Psi Temp. : 35 S/ _4mb
. _ C- IDENTIFICATION OF THE SAMPLE
Shipping bottle No. : 7 ~/A05¢ 12856 senton:_____ by: Shipping order No. :
Addressee : s
Coupled with LIQUID , GAS

Bottom hole samples No.

RIY [ 36 A-12000
Surface samipes No. 7 :
Measurment conditions. — ¢
Tank - Meter - Dump -
. Corrcted with shrinkage tester - [b] Corrected with tank -
D - REMARKS - Visa Chief Operator

. /) |
ujc"”‘ /’/7 A% )




