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Statoil ASA
Postboks 300
Forus N4001
Stavanger
Norway

Attention: Tim Isom.

Dear Sir,

Subject: Reservoir Fluid Analysis; well: Bay du Nord C-78z; our file RELA 20140060.

On 17th February 2014 two open-hole oil samples collected from the subject well, were delivered to our
Aberdeen laboratory. The samples were subject to a programme of analyses as specified by Statoil ASA.
Core Laboratories (U.K.) Limited are pleased to present the results of these analyses in the following
report.

Both samples were depressurised and the empty cylinders returned to Petroforma, Canada on10t June
2014. The stabilised oil was collected and sent to WestLab, Norway on 10" June 2014.

Core Laboratories (U.K.) Limited are very pleased to have been of service to Statoil ASA in this work.
Should any questions arise concerning the data presented in this report, or if Core Laboratories (U.K.)
Limited may be of assistance in any other matter, please do not hesitate to contact us.

Yours sincerely,

Core Laboratories (U.K.) Limited

Donald McNeil
RFL Supervisor

©
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Summary of Analysis Methods

Open-hole Sample Handling
The open-hole samples were stabilised at 483.6 bara and 100°C prior to sample removal in order to eliminate any
potential wax precipitation.

Small volumes of sample were removed from the top and bottom of the cylinders to ascertain the nature of the sample.
Any free water present in the samples was pumped out of the cylinder and retained.

Open-hole Sample Compositional Analysis

The compositions of the open-hole samples were measured using flash/separation and gas chromatography
techniques. The sample was flashed at 15.6°C to obtain gas and liquid phases. The flashed gas and liquid were
analysed by gas chromatography (see below). The two analyses were then combined mathematically to the flash
gas/liquid ratio.

Gas and Liquid Compositional Analysis
The gas compositions were determined by a GPA 2286 method using a multi-column gas chromatograph system. A
temperature programme was utilised to obtain optimum detection and separation of heptanes plus components.

Stabilised liquid compositions were determined by high resolution capillary gas chromatography utilising a cold-on-
column injection technique.

To determine the PNA composition of the flashed liquid a sub-sample was run through a second column (50m x 0.23mm
I.D.; fused Silica capillary column). A much more detailed analyses of the liquid from C1 through C9 was obtained from
this analysis. This composition was then balanced to the above liquid composition.

Calculation of Molar Compositions and Residual Fraction Properties
The molar compositions and residual fraction properties are calculated entities, which are derived using the measured
weight % distribution and molecular weight and density properties for the carbon number groups present.

There are four main ways to calculate a molar composition:

i. balanced to a flashed oil measured molecular weight and density using pseudo component properties. This results in
compositions which calculate the residual fraction properties by material balance such that the calculated whole oil
molecular weight and density equals that which was measured.

ii. not balanced to a measured molecular weight using pseudo component properties. In this case, a residual fraction
molecular weight and density is assigned and the calculated whole oil molecular weight and density will not necessarily
equal that which was measured (un-balanced). The assigned properties are derived from systematic approach using a
linear regression technique. The log mole % versus mole weight is plotted for carbon number groups C20-C35 and
extrapolated to zero mole %. The mid point molecular weight between the last defined component C35 and zero
composition is assigned as the C36+ molecular weight. The density corresponding to the mid point molecular weight is
taken from published property tables (Katz and Firoozabadi) and assigned as the C36+ value.

iii. calculated from measured (not pseudo component) data using properties measured on distillation fractions. In this
case the residual fraction properties can also be measured.

iv. calculated from pseudo component data using properties taken from published property tables (Katz and
Firoozabadi).

In the context of this analysis the liquid molar analysis was balanced using i. a measured density and moleweight as
described above.

Constant Mass Expansion

Open-hole sample 0428 (3205.2 m TVD - Ti-3) was selected by Statoil ASA for constant mass expansion. Measured
volumes of the selected open-hole samples were charged to a high pressure visual PVT cell at reservoir temperature.
The bubble point pressure was determined during the test and pressure-volume data for the single phase and two
phase fluids were also measured.

The densities of the single phase fluids were determined by high precision densitometer method.

Core Laboratories (U.K.) Limited
Advanced Technology Centre Al
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Summary of Analysis Methods

High Precision Density Measurements

The fluid density was determined by pumping portions of open-hole sample 0428 (3205.2 m TVD - Ti-3) under pressure
at 483.6 bara and test temperature into a Paar DMA HPM high precision densitometer equipped with an evaluation unit
mPDS 2000V3. The cell measures the harmonic oscillation of the built in U-tube which contains the sample. The period
of oscillation is then converted to a density of the sample by the evaluation unit which had been pre-calibrated using
standards of known density. Density data for other pressures were calculated using the volumetric data from the CME
test.

Reservoir Fluid Viscosity

Reservoir fluid viscosity measurements were performed using a Cambridge electro-magnetic viscometer (EMV) on
representative sub-samples of open-hole samples 0428 (3205.2 m TVD - Ti-3). A low mass stainless steel piston inside
the measurement chamber is magnetically forced back and forth in the fluid. The time required for the piston to move a
fixed distance is then very accurately related to the viscosity of the fluid in the chamber by use of calibration constants.

Viscosity determinations were carried out over a wide range of pressures from 483.6 bara to atmospheric pressure. The
measurements were repeated at each pressure stage until five consistent measurements were obtained within 0.5% of
each other.

Separator Test

A multi-stage separator test was performed using a sub-sample of open-hole sample 0428 (3205.2 m TVD - Ti-3). The
separator test was conducted using a separator PVT cell. A portion of the reservoir fluid was pumped into the separator
cell and stabilised at the pressure and temperature required for first stage separation. The gas evolved was pumped out
of the cell and the volume and composition were determined. This was repeated for all subsequent stages. The final
stage was carried out at atmospheric pressure and 15.6°C and the density and composition of the stocktank oil were
determined.

Core Laboratories (U.K.) Limited
Advanced Technology Centre A.2
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Summary of PVT and Compositional Data - Open-hole Sample 0428
Ti-3 (3205.2 m TVD)

Constant Mass Expansion at 77.9°C

Saturation pressure (bubble-point pressure) 68.2 bara
Density at saturation pressure 0.7957 g cm-3
Density at reservoir pressure (382.9 bara) 0.8171 gcm-3

Reservoir Fluid Viscosity at 77.9°C
Viscosity at reservoir pressure 2.274 cP at 382.9 bara
Viscosity at saturation pressure 1.599 cP at 68.2 bara

Separator Test Data
Total Solution  Formation Volume Formation Volume  Stocktank Oil

Pressure Temperature Gas-oil ratio Factor Bob Factor Bo Density at 15.6°C
(bara) (°C) (Sm3/Sm3) (1) (2) ?3) (g cm-3)
382.9 77.9 1.095

68.2 77.9 26.4 1.124

35.0 35.0

1.0 15.6 0.8667
(API = 31.6°)

(1) GOR in cubic metres of gas at 1.016 bara and 15.6°C per cubic metre of stocktank oil at 15.6°C.
(2) Volume of saturated oil at 68.2 bara and 77.9°C per volume of stocktank oil at 1.016 bara and 15.6°C.
(3) Volume of undersaturated oil at 382.9 bara and 77.9°C per volume of stocktank oil at 1.016 bara and 15.6°C.

Core Laboratories (U.K.) Limited
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Summary of PVT and Compositional Data - Open-hole Sample 0428

Ti-3 (3205.2 m TVD)

Component Flashed Liquid Flashed Gas Reservoir Fluid
Mole % Weight % Mole % Mole % Weight %
H. Hydrogen 0.00 0.00 0.00 0.00 0.00
H,S Hydrogen sulphide 0.00 0.00 0.00 0.00 0.00
CO, Carbon dioxide 0.00 0.00 0.74 0.17 0.04
N, Nitrogen 0.00 0.00 0.53 0.12 0.02
C; Methane 0.15 0.01 78.10 17.68 1.58
C, Ethane 0.21 0.03 7.37 1.82 0.30
Cs Propane 0.74 0.15 6.09 1.95 0.48
iC,4 i-Butane 0.69 0.18 2.22 1.03 0.33
nC, n-Butane 1.32 0.34 2.39 1.56 0.51
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.03 0.33 0.80 0.98 0.39
nCs n-Pentane 1.32 0.42 0.66 1.17 0.47
Cs Hexanes 2.70 1.03 0.47 2.20 1.05
Me-Cyclo-pentane 2.37 0.89 0.19 1.88 0.88
Benzene 0.13 0.04 0.01 0.10 0.04
Cyclo-hexane 3.00 1.12 0.17 2.37 1.11
C; Heptanes 3.55 1.58 0.10 2.78 1.55
Me-Cyclo-hexane 4.93 2.15 0.09 3.84 2.10
Toluene 0.41 0.17 0.01 0.32 0.16
Cg Octanes 5.12 2.60 0.03 3.98 2.53
Ethyl-benzene 0.47 0.22 0.00 0.37 0.22
Meta/Para-xylene 1.41 0.67 0.00 1.09 0.65
Ortho-xylene 0.32 0.15 0.00 0.25 0.15
Co Nonanes 4.34 2.47 0.01 3.37 2.41
Cio+ Decanes plus 65.79 85.45 0.00 50.97 83.03
Totals 100.00 100.00 100.00 100.00 100.00
Density Mole
Reservoir Fluid Residue Totals Mole% Weight% at 15.6°C Weight
(g cm-3) (g mol-1)
Hexanes 2.20 1.05 0.6631 86.2
Heptanes 7.13 3.58 0.7328 90.3
Octanes 8.14 479  0.7395 106
Nonanes 5.08 3.43 0.7599 121
Decanes plus 50.97 83.03 0.8987 293
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 225 22.6 180
Measured density at 15.6°C (g cm-3) 0.8668
API 31.7
Real relative density 0.784
(Air =1.000 at 1.016 bara & 15.6°C)
Gas Gravity 0.781
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 26.3

Note:- 0.00 means less than 0.005

(1) Cubic metres of gas at 1.016 bara and 15.6°C per cubic metre of residual oil at 15.6°C.

Core Laboratories (U.K.) Limited
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Section B
Compositional Analysis Data - Mud Filtrate (Ex. Mud Sample #2)
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Compositional Analysis of Mud Filtrate (Ex Mud Sample #2) to C36+

H,S
CO,
N,
Cy
C,
Cs
iCy
nC,
Cs
iCs
nCs

Component

Hydrogen

Hydrogen Sulphide

Carbon Dioxide
Nitrogen
Methane
Ethane
Propane
i-Butane
n-Butane
Neo-Pentane
i-Pentane
n-Pentane

Cs

Hexanes

C;

M-C-Pentane
Benzene
Cyclohexane
Heptanes

Ce

M-C-Hexane
Toluene
Octanes

E-Benzene
M/P-Xylene
O-Xylene
Nonanes

1,2,4-TMB
Decanes

Note: 0.00 means less than 0.005.

Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptdecanes
Octadecanes
Nonadecanes
Eicosanes
Heneicosanes
Docosanes
Tricosanes
Tetracosanes
Pentacosanes
Hexacosanes
Heptacosanes
Octacosanes
Nonacosanes
Triacontanes
Hentriacontanes
Dotriacontanes
Tritriacontanes

Tetratriacontanes
Pentatriacontanes
Hexatriacontanes Plus

Totals :

Mole %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.02
0.00
0.09
0.99
7.43
13.35
15.78
15.87
15.76
14.69
10.70
4.21
0.84
0.14
0.04
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00

Weight %
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.01
0.00
0.06
0.70
5.69

11.10
14.25
15.53
16.63
16.54
12.76
5.26
1.09
0.20
0.06
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Compositional Analysis of Mud Filtrate (Ex Mud Sample #2) to C36+

Calculated Residue Properties

C7+

Mole%

Molecular Weight (g mol-1)
Density at 60°F (g cm-3)

C10+

Mole%

Molecular Weight (g mol-1)
Density at 60°F (g cm-3)

C20+

Mole%

Molecular Weight (g mol-1)
Density at 60°F (g cm-3)

C36+

Mole %

Molecular Weight (g mol-1)
Density at 60°F (g cm-3)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Density at 60°F (g cm-3)

Measured Whole Sample Properties
Average mole weight (g mol-1)

Measured density at 60°F (g cm-3)

100.00
210
0.8337

99.97
210
0.8337

1.10
283
0.8650

0.00
500
0.9190

210

0.8337

216

0.8042

Core Laboratories (U.K.) Limited

Advanced Technology Centre
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Chromatographic Profile of Mud Filtrate
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Reported Well and Sampling Information

Reservoir and Well Information

RESEIVOII PIESSUIE ...ttt ae s
RESEIVOII tEMPEIALIUIE.......oovviveeeieeeeeeeie ettt

Sampling Information

Date sampled...................

SamMPliNg dePth......eeeec e,

TYPE Of SAMPIES. ...t
Sampling COMPANY........cccciiiiiiiiiieeeeee e

Type of mud system used

Maximum drawdown during sampling....
Pump out VOIUME.......oooii e

Comments : Information supplied by Expro Group and Statoil ASA

n/p: not provided

Flemish Pass
Bay Du Nord C-78z
oil

Ti-3

382.9 bara
77.9°C

n/p
n/p

21st September 2013
3205.2 m TVD RT

Open-hole
Expro Group

OBM
20 bara
n/p

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Summary of Open-hole Samples Received

Mud Contamination in

Transfer Original Sample Free Stabilised  Reservoir Sample

Cylinder MDT Depth Sampling Water oll Fluid Volume

Number Chamber (m TVD RT) Date (cc) (wt %) (Wt %) (cc)
0428 MS1, POS3, #1358 3205.2 21.09.2013 0 1.7 1.7 375
0426 MS1, POS2, #1239 3205.2 21.09.2013 0 1.7 1.6 325

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.2
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Compositional Analysis of Open-hole Sample 0428 to C10+

Component Flashed Liquid Flashed Gas Reservoir Fluid
Mole % Weight % Mole % Mole % Weight %
H, Hydrogen 0.00 0.00 0.00 0.00 0.00
H,S Hydrogen sulphide 0.00 0.00 0.00 0.00 0.00
CO, Carbon dioxide 0.00 0.00 0.74 0.17 0.04
N, Nitrogen 0.00 0.00 0.53 0.12 0.02
C, Methane 0.15 0.01 78.10 17.68 1.58
C, Ethane 0.21 0.03 7.37 1.82 0.30
C; Propane 0.74 0.15 6.09 1.95 0.48
iC,4 i-Butane 0.69 0.18 2.22 1.03 0.33
nC, n-Butane 1.32 0.34 2.39 1.56 0.51
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.03 0.33 0.80 0.98 0.39
nCs n-Pentane 1.32 0.42 0.66 1.17 0.47
Ce¢ Hexanes 2.70 1.03 0.47 2.20 1.05
Me-Cyclo-pentane 2.37 0.89 0.19 1.88 0.88
Benzene 0.13 0.04 0.01 0.10 0.04
Cyclo-hexane 3.00 1.12 0.17 2.37 1.11
C; Heptanes 3.55 1.58 0.10 2.78 1.55
Me-Cyclo-hexane 4.93 2.15 0.09 3.84 2.10
Toluene 0.41 0.17 0.01 0.32 0.16
Cs Octanes 5.12 2.60 0.03 3.98 2.53
Ethyl-benzene 0.47 0.22 0.00 0.37 0.22
Meta/Para-xylene 1.41 0.67 0.00 1.09 0.65
Ortho-xylene 0.32 0.15 0.00 0.25 0.15
Cy Nonanes 4.34 2.47 0.01 3.37 2.41
Cyot+ Decanes plus 65.79 85.45 0.00 50.97 83.03
Totals 100.00  100.00 100.00 100.00 100.00
Density Mole
Reservoir Fluid Residue Totals Mole% Weight% at 15.6°C Weight
(g cm-3) (g mol-1)
Hexanes 2.20 1.05 0.6631 86.2
Heptanes 7.13 3.58 0.7328 90.3
Octanes 8.14 479  0.7395 106
Nonanes 5.08 3.43  0.7599 121
Decanes plus 50.97 83.03  0.8987 293
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 225 22.6 180
Measured density at 15.6°C (g cm-3) 0.8668
Real relative density 0.784
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Qil Ratio (Sm3/Sm3) (1) 26.3
Entrained water content (wt%) 0.02
Notes:

0.00 means less than 0.005

(1) Cubic metres of gas at 1.016 bara and 15.6°C per cubic metre of residual oil at 15.6°C.

Core Laboratories (U.K.) Limited
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PNA Analysis of Open-hole Sample 0428 to C10+

Component Mole Weight Density
Weight % (g mol-1) Mole % (g cm-3 at 15.6°C)
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.04 44.01 0.17
N,  Nitrogen 0.02 28.01 0.12
C,. Methane 1.58 16.04 17.68
C, Ethane 0.31 30.07 1.85
C; Propane 0.49 44.10 1.99
iC, i-Butane 0.34 58.12 1.06
nC, n-Butane 0.49 58.12 1.52
iCs i-Pentane 0.39 72.15 0.97
nCs n-Pentane 0.46 72.15 1.13
Cs Hexanes- Paraffins 0.90 86.18 1.86 0.6625
Cs Hexanes- Naphthenes 0.16 70.13 0.40 0.7500
Cs Hexanes Total 1.05 83.33 2.26 0.6743
C; Heptanes- Paraffins 0.73 100.20 1.31 0.6867
C; Heptanes- Naphthenes 2.79 88.12 5.68 0.7663
C; Heptanes- Aromatics 0.06 78.11 0.13 0.8840
C; Heptanes Total 3.58 90.15 7.11 0.7502
Cg  Octanes- Paraffins 1.00 114.23 1.57 0.7075
Cg  Octanes- Naphthenes 3.57 103.39 6.19 0.7721
Cs Octanes- Aromatics 0.21 92.14 0.41 0.8710
Cs Octanes Total 4.79 104.90 8.17 0.7614
Cy  Nonanes- Paraffins 1.13 128.26 1.58 0.7211
Cy  Nonanes- Naphthenes 1.34 118.39 2.02 0.7918
Cy  Nonanes- Aromatics 0.88 106.17 1.49 0.8709
Cy  Nonanes Total 3.35 117.89 5.09 0.7845
Cio+ Decanes plus 83.10 292.60 50.87 0.8987
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
Advanced Technology Centre c4
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Chromatographic Profile of Flashed Liquid Ex. Open-hole Sample 0428
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Compositional Analysis of Open-hole Sample 0428 to C36+

Component Flashed Liquid
Mole % Weight %
H, Hydrogen 0.00 0.00
H,S Hydrogen sulphide 0.00 0.00
CO, Carbon dioxide 0.00 0.00
N, Nitrogen 0.00 0.00
C, Methane 0.15 0.01
C, Ethane 0.21 0.03
C; Propane 0.74 0.15
iC, i-Butane 0.69 0.18
nC, n-Butane 1.32 0.34
Cs neo-Pentane 0.00 0.00
iCs i-Pentane 1.03 0.33
nCs n-Pentane 1.32 0.42
C¢ Hexanes 2.70 1.03
Me-Cyclo-pentane 2.37 0.89
Benzene 0.13 0.04
Cyclo-hexane 3.00 1.12
C; Heptanes 3.55 1.58
Me-Cyclo-hexane 4.93 2.15
Toluene 0.41 0.17
Cg Octanes 5.12 2.60
Ethyl-benzene 0.47 0.22
Meta/Para-xylene 1.41 0.67
Ortho-xylene 0.32 0.15
Cy Nonanes 4.34 2.47
Tri-Me-benzene 1.01 0.54
Cio Decanes 5.34 3.35
Ci1 Undecanes 4.98 3.25
Ci, Dodecanes 451 3.23
Cy;3 Tridecanes 4.34 3.37
Cys Tetradecanes 4.05 3.42
Ci;s Pentadecanes 4.10 3.75
Cis Hexadecanes 3.51 3.46
C,7 Heptadecanes 3.23 3.40
Cy;s Octadecanes 3.38 3.77
Cis Nonadecanes 2.98 3.48
C, Eicosanes 2.32 2.84
C,1  Heneicosanes 2.07 2.67
C,; Docosanes 1.85 2.50
Cy; Tricosanes 1.69 2.38
Cy Tetracosanes 1.52 2.23
C,s Pentacosanes 1.38 2.12
C, Hexacosanes 1.24 1.97
C,; Heptacosanes 1.19 1.97
C,s Octacosanes 1.12 1.93
Cys Nonacosanes 1.09 1.95
C3 Triacontanes 0.99 1.84
Cs1  Hentriacontanes 0.92 1.76
Cs, Dotriacontanes 0.78 1.54
Cys  Tritriacontanes 0.67 1.36
Css  Tetratriacontanes 0.59 1.25
Css  Pentatriacontanes 0.53 1.14
Cs+ Hexatriacontanes plus 4.41 18.98
Totals 100.00 100.00

Note:- 0.00 means less than 0.005

Flashed Gas
Mole %
0.00
0.00
0.74
0.53
78.10
7.37
6.09
2.22
2.39
0.02
0.80
0.66
0.47
0.19
0.01
0.17
0.10
0.09
0.01
0.03
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00

Reservoir Fluid
Mole % Weight %

0.00 0.00

0.00 0.00

0.17 0.04

0.12 0.02
17.68 1.58

1.82 0.30

1.95 0.48

1.03 0.33

1.56 0.51

0.00 0.00

0.98 0.39

1.17 047

2.20 1.05

1.88 0.88

0.10 0.04

2.37 1.11

2.78 155

3.84 2.10

0.32 0.16

3.98 253

0.37 0.22

1.09 0.65

0.25 0.15

3.37 241

0.78 0.52

4.11 3.26

3.86 3.16

3.50 3.13

3.36 3.28

3.14 3.32

3.18 3.64

2.72 3.37

2.50 3.30

2.62 3.66

2.31 3.38

1.80 2.76

1.60 2.60

1.43 2.43

1.31 2.32

1.18 2.17

1.07 2.06

0.96 1.92

0.92 1.91

0.87 1.88

0.85 1.89

0.77 1.78

0.71 1.71

0.61 1.50

0.52 1.32

0.46 1.21

0.41 1.10

342 1845

100.00  100.00

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Compositional Analysis of Open-hole Sample 0428 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 91.84 0.61 71.32
Molecular Weight (g mol-1) 239 91.5 239
Density at 15.6°C (g cm-3) 0.8761 0.7593 0.8760
Cio+

Mole % 65.79 0.00 50.97
Molecular Weight (g mol-1) 293 154 293
Density at 15.6°C (g cm-3) 0.8987 0.7953 0.8987
C20+

Mole % 24.36 18.89
Molecular Weight (g mol-1) 466 466
Density at 15.6°C (g cm-3) 0.9644 0.9644
C36+

Mole % 4.41 3.42
Molecular Weight (g mol-1) 969 969
Density at 15.6°C (g cm-3) 1.1238 1.1238

Calculated Whole Sample Properties
Average mole weight (g mol-1) 225 22.6 180

Real relative density 0.784
(Air =1.000 at 1.016 bara and 15.6°C)

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.7
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Recalculated Uncontaminated Composition of Open-hole Sample 0428 to C36+

Component
H, Hydrogen
H,S Hydrogen sulphide
CO, Carbon dioxide

N,  Nitrogen
C: Methane
C, Ethane

C; Propane

iC, i-Butane

nC, n-Butane

Cs neo-Pentane
iCs i-Pentane
nCs n-Pentane

Cs Hexanes

Me-Cyclo-pentane
Benzene
Cyclo-hexane

C; Heptanes

Me-Cyclo-hexane
Toluene
Cg Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Co Nonanes

Tri-Me-benzene
C,o Decanes

Ci1 Undecanes

C;» Dodecanes

Cis  Tridecanes

Cis Tetradecanes

Cis Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis  Nonadecanes

Cy Eicosanes

C,; Heneicosanes
C,, Docosanes

Cy; Tricosanes

C,, Tetracosanes

Cys Pentacosanes
Cy Hexacosanes

C,; Heptacosanes
C,s Octacosanes

C, Nonacosanes

Cs Triacontanes

Cs1  Hentriacontanes
Cs, Dotriacontanes
Css  Tritriacontanes
Css  Tetratriacontanes
Css Pentatriacontanes
Cs+  Hexatriacontanes plus

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.17
0.12

17.95

1.85
1.97
1.05
1.58
0.01
1.00
1.19
2.23
191
0.10
2.40
2.82
3.89
0.32
4.03
0.37
111
0.25
3.42
0.79
4.17
3.90
3.44
3.22
2.96
3.00
2.54
2.33
2.50
2.28
1.82
1.62
1.45
1.33
1.19
1.09
0.97
0.93
0.88
0.86
0.78
0.73
0.62
0.53
0.47
0.41
3.47

100.00

Weight %
0.00
0.00
0.04
0.02
1.61
0.31
0.49
0.34
0.51
0.00
0.40
0.48
1.07
0.90
0.05
1.13
1.58
2.13
0.17
2.57
0.22
0.66
0.15
2.45
0.53
3.31
3.20
3.09
3.14
3.14
3.44
3.14
3.08
3.51
3.35
2.79
2.64
2.47
2.36
2.20
2.10
1.95
1.95
1.91
1.93
1.81
1.74
1.53
1.34
1.23
1.12

18.76

100.00

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Recalculated Uncontaminated Composition of Open-hole Sample 0428 to C36+

Calculated Properties

C:7+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

C20+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

C36+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

Whole Sample Properties

Average mole weight (g mol-1)

Calculated contamination in stabilised oil (weight%)
Calculated contamination in reservoir fluid (weight%)
Re-calculated flash gas-oil ratio (Sm3/Sm3)

Re-calculated Uncontaminated Stocktank Oil Properties

Molecular weight (g mol-1)

Density at 15.6°C (g cm-3)

70.90
239
0.8767

50.27
295
0.9002

19.14
466
0.9644

3.47
969
1.1238

179

1.7

1.7

26.8

226

0.8677

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Statoil ASA FINAL REPORT
Bay Du Nord C-78z RFLA 20140060

Compositional Analysis of Open-hole Sample 0426 to C10+

Component Flashed Liquid Flashed Gas Reservoir Fluid
Mole % Weight % Mole % Mole % Weight %
H, Hydrogen 0.00 0.00 0.00 0.00 0.00
H,S Hydrogen sulphide 0.00 0.00 0.00 0.00 0.00
CO, Carbon dioxide 0.00 0.00 0.82 0.18 0.04
N, Nitrogen 0.00 0.00 0.49 0.11 0.02
C, Methane 0.13 0.01 75.96 16.62 1.48
C, Ethane 0.19 0.03 7.95 1.88 0.31
C; Propane 0.68 0.13 6.67 1.99 0.48
iC,4 i-Butane 0.65 0.17 2.51 1.05 0.34
nC, n-Butane 1.24 0.32 2.76 1.57 0.50
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.02 0.33 0.87 0.99 0.39
nCs n-Pentane 1.28 0.41 0.74 1.16 0.46
Cs Hexanes 2.69 1.03 0.52 2.22 1.06
Me-Cyclo-pentane 2.36 0.88 0.20 1.89 0.88
Benzene 0.12 0.04 0.02 0.10 0.04
Cyclo-hexane 3.02 1.13 0.18 2.40 1.12
C; Heptanes 3.51 1.57 0.11 2.77 1.54
Me-Cyclo-hexane 4.94 2.16 0.09 3.89 211
Toluene 0.41 0.17 0.01 0.32 0.16
Cs Octanes 5.08 2.58 0.04 3.98 2.52
Ethyl-benzene 0.47 0.22 0.00 0.37 0.22
Meta/Para-xylene 1.39 0.66 0.01 1.09 0.64
Ortho-xylene 0.31 0.15 0.00 0.24 0.14
Cy Nonanes 4.32 2.47 0.02 3.38 2.40
Cyot+ Decanes plus 66.19 85.54 0.01 51.80 83.15
Totals 100.00  100.00 100.00 100.00 100.00
Density Mole
Reservoir Fluid Residue Totals Mole% Weight% at 15.6°C Weight
(g cm-3) (g mol-1)
Hexanes 2.22 1.06 0.6631 86.2
Heptanes 7.16 3.58 0.7330 90.3
Octanes 8.19 479  0.7397 106
Nonanes 5.08 3.40 0.7595 121
Decanes plus 51.80 83.15  0.8982 290
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 225 23.3 181
Measured density at 15.6°C (g cm-3) 0.8668
Real relative density 0.809
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Qil Ratio (Sm3/Sm3) (1) 25.3
Entrained water content (wt%) 0.05

Note:- 0.00 means less than 0.005

(1) Cubic metres of gas at 1.016 bara and 15.6°C per cubic metre of residual oil at 15.6°C.

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.10
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PNA Analysis of Open-hole Sample 0426 to C10+

Component Mole Weight Density
Weight % (g mol-1) Mole % (g cm-3 at 15.6°C)
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.04 44.01 0.18
N,  Nitrogen 0.02 28.01 0.11
C,. Methane 1.48 16.04 16.59
C, Ethane 0.32 30.07 1.91
C; Propane 0.50 44.10 2.03
iC, i-Butane 0.35 58.12 1.07
nC, n-Butane 0.50 58.12 1.56
iCs i-Pentane 0.38 72.15 0.96
nCs n-Pentane 0.45 72.15 1.13
Cs Hexanes- Paraffins 0.87 86.18 1.82 0.6625
Cs Hexanes- Naphthenes 0.17 70.13 0.43 0.7500
Cs Hexanes Total 1.04 83.12 2.25 0.6752
C; Heptanes- Paraffins 0.72 100.20 1.30 0.6868
C; Heptanes- Naphthenes 2.80 88.11 5.72 0.7663
C; Heptanes- Aromatics 0.06 78.11 0.13 0.8840
C; Heptanes Total 3.57 90.11 7.15 0.7504
Cg  Octanes- Paraffins 1.02 114.23 1.62 0.7076
Cg  Octanes- Naphthenes 3.55 103.33 6.20 0.7721
Cs Octanes- Aromatics 0.22 92.14 0.42 0.8710
Cs Octanes Total 4.79 104.90 8.24 0.7612
Cy  Nonanes- Paraffins 1.14 128.26 1.60 0.7211
Cy  Nonanes- Naphthenes 1.32 118.32 2.01 0.7917
Cy  Nonanes- Aromatics 0.88 106.17 1.49 0.8709
Cy  Nonanes Total 3.34 117.88 5.11 0.7843
Cio+ Decanes plus 83.22 290.30 51.71 0.8982
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.11
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Chromatographic Profile of Flashed Liquid Ex. Open-hole Sample 0426
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Compositional Analysis of Open-hole Sample 0426 to C36+

Component Flashed Liquid
Mole % Weight %
H, Hydrogen 0.00 0.00
H,S Hydrogen sulphide 0.00 0.00
CO, Carbon dioxide 0.00 0.00
N, Nitrogen 0.00 0.00
C, Methane 0.13 0.01
C, Ethane 0.19 0.03
C; Propane 0.68 0.13
iC, i-Butane 0.65 0.17
nC, n-Butane 1.24 0.32
Cs neo-Pentane 0.00 0.00
iCs i-Pentane 1.02 0.33
nCs n-Pentane 1.28 0.41
C¢ Hexanes 2.69 1.03
Me-Cyclo-pentane 2.36 0.88
Benzene 0.12 0.04
Cyclo-hexane 3.02 1.13
C; Heptanes 3.51 1.57
Me-Cyclo-hexane 4.94 2.16
Toluene 0.41 0.17
Cg Octanes 5.08 2.58
Ethyl-benzene 0.47 0.22
Meta/Para-xylene 1.39 0.66
Ortho-xylene 0.31 0.15
Cy Nonanes 4.32 2.47
Tri-Me-benzene 0.91 0.49
Cio Decanes 5.39 3.42
Ci1 Undecanes 5.00 3.27
Ci, Dodecanes 4.48 3.21
Cy;3 Tridecanes 4.38 3.41
Cys Tetradecanes 4.09 3.46
Ci;s Pentadecanes 4.03 3.70
Cis Hexadecanes 3.49 3.45
C,7 Heptadecanes 3.22 3.40
Cy;s Octadecanes 3.37 3.76
Cis Nonadecanes 3.08 3.61
C, Eicosanes 2.33 2.85
C,1  Heneicosanes 2.02 2.61
C,; Docosanes 1.82 2.47
Cy; Tricosanes 1.67 2.36
Cy Tetracosanes 1.50 2.21
C,s Pentacosanes 1.41 2.17
C, Hexacosanes 1.26 2.01
C,; Heptacosanes 1.17 1.95
C,s Octacosanes 1.08 1.86
Cys Nonacosanes 1.12 2.00
C3 Triacontanes 0.99 1.84
Cs1  Hentriacontanes 0.91 1.75
Cs, Dotriacontanes 0.77 1.53
Cys  Tritriacontanes 0.68 1.39
Css  Tetratriacontanes 0.57 1.20
Css  Pentatriacontanes 0.51 1.11
Cs+ Hexatriacontanes plus 4.94 19.05
Totals 100.00 100.00

Note:- 0.00 means less than 0.005

Flashed Gas
Mole %
0.00
0.00
0.82
0.49
75.96
7.95
6.67
2.51
2.76
0.02
0.87
0.74
0.52
0.20
0.02
0.18
0.11
0.09
0.01
0.04
0.00
0.01
0.00
0.02
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100.00

Reservoir Fluid
Mole % Weight %

0.00 0.00
0.00 0.00
0.18 0.04
0.11 0.02
16.62 1.48
1.88 0.31
1.99 0.48
1.05 0.34
1.57 0.50
0.00 0.00
0.99 0.39
1.16 0.46
2.22 1.06
1.89 0.88
0.10 0.04
2.40 1.12
2.77 1.54
3.89 2.11
0.32 0.16
3.98 2.52
0.37 0.22
1.09 0.64
0.24 0.14
3.38 2.40
0.71 0.47
4.23 3.33
3.91 3.18
3.51 3.12
3.42 3.31
3.20 3.36
3.16 3.60
2.73 3.35
2.52 3.30
2.63 3.66
2.41 3.50
1.82 2.77
1.58 2.54
1.42 2.40
131 2.30
1.18 2.15
1.10 2.10
0.98 1.95
0.92 1.89
0.84 1.81
0.88 1.95
0.78 1.79
0.71 1.70
0.61 1.49
0.53 1.35
0.45 1.17
0.40 1.08
3.86 18.53

100.00  100.00

Core Laboratories (U.K.) Limited
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Compositional Analysis of Open-hole Sample 0426 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 92.12 0.69 72.23
Molecular Weight (g mol-1) 238 92.0 238
Density at 15.6°C (g cm-3) 0.8757 0.7598 0.8756
Cio+

Mole % 66.19 0.01 51.80
Molecular Weight (g mol-1) 290 139 290
Density at 15.6°C (g cm-3) 0.8982 0.7828 0.8982
C20+

Mole % 24.75 19.37
Molecular Weight (g mol-1) 457 457
Density at 15.6°C (g cm-3) 0.9639 0.9639
C36+

Mole % 4.94 3.86
Molecular Weight (g mol-1) 867 867
Density at 15.6°C (g cm-3) 1.1206 1.1206

Calculated Whole Sample Properties
Average mole weight (g mol-1) 225 23.3 181

Real relative density 0.809
(Air =1.000 at 1.016 bara and 15.6°C)

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.14
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Recalculated Uncontaminated Composition of Open-hole Sample 0426 to C36+

Component
H, Hydrogen
H,S Hydrogen sulphide
CO, Carbon dioxide

N,  Nitrogen
C: Methane
C, Ethane

C; Propane

iC, i-Butane

nC, n-Butane

Cs neo-Pentane
iCs i-Pentane
nCs n-Pentane

Cs Hexanes

Me-Cyclo-pentane
Benzene
Cyclo-hexane

C; Heptanes

Me-Cyclo-hexane
Toluene
Cg Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Co Nonanes

Tri-Me-benzene
C,o Decanes

Ci1 Undecanes

C;» Dodecanes

Cis  Tridecanes

Cis Tetradecanes

Cis Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis  Nonadecanes

Cy Eicosanes

C,; Heneicosanes
C,, Docosanes

Cy; Tricosanes

C,, Tetracosanes

Cys Pentacosanes
Cy Hexacosanes

C,; Heptacosanes
C,s Octacosanes

C, Nonacosanes

Cs Triacontanes

Cs1  Hentriacontanes
Cs, Dotriacontanes
Css  Tritriacontanes
Css  Tetratriacontanes
Css Pentatriacontanes
Cs+  Hexatriacontanes plus

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.18
0.11

16.88

1.90
2.01
1.07
1.59
0.01
1.00
1.18
2.25
191
0.10
2.43
2.81
3.94
0.33
4.04
0.38
1.10
0.25
3.43
0.72
4.29
3.95
3.45
3.28
3.02
2.98
2.55
2.35
2.52
2.38
1.83
1.60
1.44
1.33
1.19
1.12
1.00
0.93
0.86
0.89
0.79
0.72
0.61
0.54
0.45
0.41
3.92

100.00

Weight %
0.00
0.00
0.05
0.02
1.50
0.32
0.49
0.35
0.51
0.00
0.40
0.47
1.07
0.89
0.04
1.14
1.56
2.15
0.17
2.56
0.22
0.65
0.14
2.44
0.48
3.38
3.22
3.08
3.19
3.18
3.40
3.13
3.09
3.51
3.48
2.80
2.58
2.44
2.34
2.19
2.14
1.99
1.92
1.84
1.98
1.82
1.73
1.51
1.38
1.19
1.10

18.83

100.00

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Recalculated Uncontaminated Composition of Open-hole Sample 0426 to C36+

Calculated Properties

C:7+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

C20+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

C36+

Mole %

Molecular Weight (g mol-1)
Density at 15.6°C (g cm-3)

Whole Sample Properties

Average mole weight (g mol-1)

Calculated contamination in stabilised oil (weight%)
Calculated contamination in reservoir fluid (weight%)
Re-calculated flash gas-oil ratio (Sm3/Sm3)

Re-calculated Uncontaminated Stocktank Oil Properties

Molecular weight (g mol-1)

Density at 15.6°C (g cm-3)

71.82
238
0.8763

51.11
292
0.8996

19.63
457
0.9639

3.92
867
1.1206

180

1.7

1.6

26

225

0.8676
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Advanced Technology Centre
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Constant Composition Expansion at 77.9°C - Open-hole Sample 0428

Single-phase Fluid Properties

Saturation pressure (bubble-point pressure)

Average single phase compressibility
(From 382.9 bara to 68.2 bara)

Density at saturation pressure

Mean Single-phase Compressibilities
Pressure Range
Initial Pressure
(bara)
486.5
377.9
240.3

102.5

Final Pressure
(bara)

377.9
240.3
102.5

68.2

(1) Mean compressibility = (V2-V1) / [(V1+V2)/2] x 1/(P1 - P2)

68.2 bara
84.4 x 10 -6 bar-1

0.7957 g cm-3

Mean
Compressibility
(bar-1) (1)
58.2 x 10 -6
68.2 x 10 -6
91.2 x 10 -6

125.1 x 10 -6
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Constant Composition Expansion at 77.9°C - Open-hole Sample 0428

Pressure Relative Density Instantaneous Y-function (3)
(bara) Volume (1) (g cm-3) Compressibility
(bar-1 x 10-6) (2)
486.5 0.9680 0.8220 55.0
483.6 0.9681 0.8219 55.1
482.4 0.9682 0.8218 55.2
482.2 0.9682 0.8218 55.2
447.6 0.9701 0.8202 57.1
413.3 0.9720 0.8186 59.3
382.9 Reservoir pressure 0.9738 0.8171 61.4
377.9 0.9741 0.8168 61.8
342.8 0.9763 0.8150 64.6
308.9 0.9784 0.8132 67.8
277.0 0.9806 0.8114 71.4
240.3 0.9833 0.8092 76.3
206.1 0.9859 0.8070 81.9
1714 0.9889 0.8046 89.4
137.7 0.9920 0.8021 99.1
102.5 0.9957 0.7991 114.1
96.1 0.9965 0.7985 117.6
89.3 0.9973 0.7979 121.8
83.5 0.9980 0.7973 125.8
76.1 0.9989 0.7965 1315
68.2 Saturation pressure 1.0000 0.7957
65.7 1.0124
63.2 1.0260
56.1 1.0734 2.923
49.3 1.1359 2.826
42.4 1.2230 2.729
35.5 1.3493 2.635
28.6 1.5439 2.542
21.8 1.8697 2.453

(1) Relative Volume =V / Vsat ie. volume at indicated pressure per volume at saturation pressure.
(2) Instantaneous compressibility = (V2-V1) / V1 x 1/(P1-P2)
(3) Y-function = (Psat - P ) / ((Pabs)(V/Vsat - 1)).
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Reservoir Fluid Viscosity Data at 77.9°C - Open-hole Sample 0428

Pressure Oil
(bara) Viscosity
(cP)
483.6 2.538
382.9 Reservoir pressure 2.274
380.2 2.267
276.8 2.016
207.9 1.862
138.9 1.722
68.2 Saturation pressure 1.599
56.2 1.669
42.4 1.762
28.6 1.878
14.8 2.041
7.9 2.168

Reservoir Fluid Viscosity v Pressure at 77.9°C

2.700

2.500

AN

N\

2.300 A

N,

AN

2.100 Vs

Viscosity (cP)

0

1.900 \ ,4/

D

1.700 g

Y

1.500

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

Pressure (bara)

(1) Calculated using the method of Lee, Gonzales and Eakin, JPT, Aug 1966.
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Bay Du Nord C-78z

Separator Test Data - Open-hole Sample 0428

Formation Separation  Gas Gravity

Gas-Oil Gas-Oil Oil
Pressure Temperature Ratio Ratio Density Volume Volume of flashed gas
(bara) (°C) Rsfb (g cm-3) Factor Factor (Air = 1.000)
(1) (2 Bofb (3) (4)
68.2 77.9 - 26.4 0.7957 1.124 Saturation Pressure
35.0 35.0 75 8.1 0.8204 1.079 0.601
1.0 15.6 18.3 18.3 0.8667 1.000 0.813
(API = 31.6°)
Total Rsfb: 26.4

(1) GOR in cubic metres of gas at 1.0156 bara and 15.6°C per cubic metre of oil at indicated pressure and temperature.
(2) GOR in cubic metres of gas at 1.0156 bara and 15.6°C per cubic metre of stocktank oil at 15.6°C.

(3) Volume of saturated oil at 68.2 bara and 77.9°C per volume of stocktank oil at 15.6°C.

(4) Volume of oil at indicated pressure and temperature per volume of stocktank oil at 15.6°C.

Core Laboratories (U.K.) Limited
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Compositional Analysis of Separator Test Gases to C10+

Sample I.D.
Test Stage 1 2
Stage Pressure (bara) 35.0 0.0
Component (Mole%)
H, Hydrogen 0.00 0.00
H,S Hydrogen Sulphide 0.00 0.00
CO, Carbon Dioxide 0.50 0.89
N Nitrogen 1.43 0.36
C; Methane 93.56 74.37
C, Ethane 2.75 9.55
Cs Propane 1.00 7.08
iCy i-Butane 0.26 2.37
nC, n-Butane 0.25 2.60
Cs Neo-Pentane 0.00 0.02
iCs i-Pentane 0.07 0.80
nCs n-Pentane 0.06 0.68
Cs Hexanes 0.04 0.53
M-C-Pentane 0.02 0.22
Benzene 0.00 0.01
Cyclohexane 0.02 0.20
C; Heptanes 0.00 0.13
M-C-Hexane 0.02 0.12
Toluene 0.00 0.01
Cs Octanes 0.01 0.03
E-Benzene 0.00 0.00
M/P-Xylene 0.00 0.00
O-Xylene 0.00 0.00
Co Nonanes 0.01 0.02
Cyot Decanes plus 0.00 0.01
Totals : 100.00 100.00
Calculated Gas Properties
Gas Gravity 0.601 0.813
(Air = 1.000)

Note: 0.00 means less than 0.005.
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Compositional Analysis of Separator Test Stocktank Qil to C10+

Component Mole % Weight %
H,  Hydrogen 0.00 0.00
H,S Hydrogen Sulphide 0.00 0.00
CO, Carbon Dioxide 0.00 0.00
N,  Nitrogen 0.00 0.00
C:,  Methane 0.10 0.01
C, Ethane 0.31 0.04
C;  Propane 1.03 0.20
iC, i-Butane 0.84 0.22
nCs; n-Butane 1.43 0.37
Cs  Neo-Pentane 0.00 0.00
iCs i-Pentane 1.07 0.34
nCs n-Pentane 1.31 0.42
Ce¢  Hexanes 2.71 1.03

M-C-Pentane 2.34 0.87

Benzene 0.16 0.06

Cyclohexane 2.92 1.09
C;  Heptanes 3.53 1.57

M-C-Hexane 4.78 2.08

Toluene 0.53 0.22
Cg  Octanes 5.06 2.56

E-Benzene 0.46 0.22

M/P-Xylene 1.24 0.58

O-Xylene 0.35 0.17
Cy  Nonanes 4.18 2.37
Cypt+ Decanes plus 65.65 85.58

Totals : 100.00 100.00

Note: 0.00 means less than 0.005.
Calculated Residue Properties
C,+ Mole% 91.20

Molecular Weight (g mol-1) 241

Density at 15.6°C (g cm-3) 0.8780
C10+ Mole % 65.65

Molecular Weight (g mol-1) 295

Density at 15.6°C (g cm-3) 0.9005
Calculated Whole Sample Properties

Average mole weight (g mol-1) 226

Density at 15.6°C (g cm-3) [Measured] 0.8667

API 31.6
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Data Used in Gas Compositional Calculations

Component

Hydrogen
Oxygen/(Argon)

Nitrogen (Corrected)

Methane
Carbon Dioxide
Ethane

Hydrogen Sulphide

Propane
i-Butane
n-Butane
Neo-Pentane
i-Pentane
n-Pentane
22DMC4
23DMC4/CYC5
2MC5

3MC5
Hexanes (nC6)
22DMC5
M-C-Pentane
24DMC5
223TMC4
Benzene

Data Source Refs :

*

*%

L I S R

Mole Weight
(g mol-1)

2.016
31.999
28.013
16.043
44.010
30.070
34.080
44.097
58.123
58.123

72.15
72.150
72.150

86.18

78.16

86.18

86.18

86.18
100.20

84.16
100.20
100.20

78.11

Density
(g cm-3 at 15.6°C)

N/A
1.1410
0.8086
0.2997
0.8172
0.3558
0.8006
0.5065
0.5623
0.5834
0.5968
0.6238
0.6305
0.6529
0.7129
0.6572
0.6682
0.6631
0.6814
0.7533
0.6757
0.6947
0.8820

Component

33DMC5
Cyclohexane
2MC6/23DMC5

11DMCYC5/3MC6

t13DMCYC5

c13DMCYC5/3EC5

t12DMCYC5
Heptanes (nC7)
22DMC6
MCYC6

ECYC5

223TMC5/24&25DMC6

ctc124TMCYC5
ctc123TMCYC5
Toluene
Octanes (nC8)
E-Benzene
M/P-Xylene
O-Xylene
Nonanes (nC9)
Decanes
Undecanes
Dodecanes

EE S T S T I S U A T T R I T

*%k%

*k%k

*kk

Mole Weight
(g mol-1)

100.20
84.16
100.20
99.20
98.19
99.20
98.19
100.20
114.23
98.19
98.19
114.23
112.21
112.21
92.14
114.23
106.17
106.17
106.17
128.26
134
147
161

Density

(g cm-3 at 15.6°C)

0.6954
0.7827
0.6917
0.7253
0.7528
0.7262
0.7554
0.6875
0.6994
0.7740
0.7704
0.7060
0.7511
0.7574
0.8734
0.7063
0.8735
0.8671
0.8840
0.7212
0.778

0.789

0.800

* ASTM Data Series Publication DS 4B (1991) - Physical Constants of Hydrocarbon and Non-Hydrocarbon

Compounds.

** GPA Table of Physical Constants of Paraffin Hydrocarbons and Other Components of Natural Gas,
GPA 2145-96.

*** Journal of Petroleum Technology, Nov 1978, Pages 1649-1655.
Predicting Phase Behaviour of Condensate/Crude Oil Systems Using Methane Interaction Coefficients
- D.L. Katz & A. Firoozabadi.

Note :

The gas mole % compositions were calculated from the measured weight % compositions using the most detailed analysis
results, involving as many of the above components as were identified. The reported component mole % compositions were then
sub-grouped into the generic carbon number components.
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Data Used in Liguid Compositional Calculations

Component

Hydrogen

Hyd. sulphide
Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
i-Butane
n-Butane
i-Pentane
n-Pentane
Hexanes
Me-cyclo-pentane
Benzene
Cyclo-hexane
Heptanes
Me-cyclo-hexane
Toluene

Octanes
Ethyl-benzene
Meta/Para-xylene
Ortho-xylene
Nonanes

1-2-4-T-M-benzene

Decanes

Data Source Refs :

Mole Weight
(g mol-1)

2.016
34.080
44.010
28.013
16.043
30.070
44.097
58.123
58.123
72.150
72.150
86.177

84.16

78.11

84.16

100.204
98.19
92.14

114.231

106.17
106.17
106.17
128.258
120.19
142.285

Density
(g cm-3 at 15.6°C)

N/A
0.8006
0.8172
0.8086
0.2997
0.3558
0.5065
0.5623
0.5834
0.6238
0.6305
0.6634
0.7533
0.8820
0.7827
0.6874
0.7740
0.8734
0.7061
0.8735
0.8671
0.8840
0.7212
0.8797
0.7334

Component

Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes
Heneicosanes
Docosanes
Tricosanes
Tetracosanes
Pentacosanes
Hexacosanes
Heptacosanes
Octacosanes
Nonacosanes
Triacontanes
Hentriacontanes
Dotriacontanes
Tritriacontanes
Tetratriacontanes

*k%k

*k%k

Pentatriacontanes ***

Mole Weight
(g mol-1)

147
161
175
190
206
222
237
251
263
275
291
305
318
331
345
359
374
388
402
416
430
444
458
472
486

Density
(g cm-3 at 15.6°C)

0.789
0.800
0.811
0.822
0.832
0.839
0.847
0.852
0.857
0.862
0.867
0.872
0.877
0.881
0.885
0.889
0.893
0.896
0.899
0.902
0.906
0.909
0.912
0.914
0.917

* ASTM Data Series Publication DS 4B (1991) - Physical Constants of Hydrocarbon and Non-Hydrocarbon

Compounds.

** GPA Table of Physical Constants of Paraffin Hydrocarbons and Other Components of Natural Gas

GPA 2145-96.

*** Journal of Petroleum Technology, Nov 1978, Pages 1649-1655.
Predicting Phase Behaviour of Condensate/Crude Oil Systems Using Methane Interaction Coefficients
- D.L. Katz & A. Firoozabadi.

Note :

The residue mole weight and density values ( eg heptanes plus, undecanes plus, eicosanes plus) are calculated so that the
calculated average mole weights and densities correspond with the measured values. This can lead to anomalous residue mole
weights and densities where the Katz and Firoozabadi values may not be suitable for the isomer groups detected.
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