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30t April 2014

Statoil ASA
Postboks 300
Forus N4001
Stavanger
Norway

Attention: Tim Isom.

Dear Sir,

Subject : Reservoir Fluid Analysis; Well: Bay Du Nord C-78; Our File RFLA 20140053.

On 17th February 2014 nine open-hole oil samples collected from the subject well were delivered to our
Aberdeen laboratory. Subsequently, on 19th February one additional oil sample was delivered. The
samples were subject to a programme of analyses as specified by Statoil ASA. Presented in the following
report are the final results of all analyses.

Sample 416 was sent to our Abu Dhabi laboratory for asphaltene deposition analysis on 27" March 2014.
On completion of the PVT analysis all remaining cylinders were depressurised and the stabilised oil
collected. The empty cylinders were sent to Petroforma, Canada on 10t June 2014. The stabilised oil was
sent to Intertek, 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

ES - e
TN / |\ . : ; i& \__C’Z::,_,P'\ﬂ

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 samples 0392 (3087.30 m TVD - Ti-3 Upper), 0418 (3122.10 m TVD - Ti-3 Lower), 0386 (3181.0 m TVD - Ti-
2) and 0414 (3219.20 m TVD - Ti-2) were 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



Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

Summary of Analysis Methods

Differential Vaporisation

A differential vaporisation test was performed on portions of open-hole samples 0392 (3087.30 m TVD - Ti-3 Upper) and
0414 (3219.20 m TVD - Ti-2). The test was performed in a high pressure visual PVT cell at reservoir temperature. The
sample was stabilised at multiple pressure intervals below bubble point pressure. At each pressure stage the evolved
equilibrium gas was pumped out of the cell and the volume, compressibility and composition were determined. The final
stage was carried out at atmospheric pressure and the residual oil was pumped out of the cell and its density and
composition were measured.

Reservoir Fluid Viscosity

Reservoir fluid viscosity measurements were performed using a Cambridge electro-magnetic viscometer (EMV) on sub-
samples of open-hole 0392 (3087.30 m TVD - Ti-3 Upper), 0418 (3122.10 m TVD - Ti-3 Lower), 0386 (3181.0 m TVD -
Ti-2) and 0414 (3219.20 m TVD - Ti-2). 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 separator test was performed using a sub-sample of open-hole sample 0392 (3087.30 m TVD - Ti-3 Upper) and 0414
(3219.20 m TVD - Ti-2). The separator test was conducted using a pressurised test separator 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. The final
stage was carried out at atmospheric pressure and 15.6°C and the density and composition of the stocktank oil were
determined.

High Precision Density Measurements

The fluid density was determined by pumping portions of open-hole samples 0392 (3087.30 m TVD - Ti-3 Upper), 0418
(3122.10 m TVD - Ti-3 Lower), 0386 (3181.0 m TVD - Ti-2) and 0414 (3219.20 m TVD - Ti-2) 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.

Core Laboratories (U.K.) Limited
Advanced Technology Centre A.2
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Summary of Analysis Methods

Asphaltene Deposition

Sample 416 was restored to reservoir conditions and mechanically agitated for five days prior to performing any
evaluations. Asphaltene content analysis was conducted on the filtered and unfiltered samples to determine if there were
any free Asphaltenes in the reservoir fluid sample. Filtered and unfiltered sub-samples were pumped off, oil residues
collected and analyzed for asphaltene content by IP 143 method. The filtered residue was collected by flowing a sub-
sample of the reservoir fluid through a 0.45 micron high pressure filter. The filter will trap solids (including Asphaltenes),
if any, thereby reducing the asphaltene content of the filtrate. The measured asphaltene contents of filtered and
unfiltered samples were 0.15 and 0.25 wt % respectively. The IP 143 experiment repeatability = 0.1 * Asphaltenes in wt
% and reproducibility = 0.2 * asphaltene in wt %. There is insignificant difference in wt % between the asphaltene
content of the filtered and unfiltered residues. This result suggests that all potential free Asphaltenes have been
dissolved and or re-dispersed within the reservoir fluid, hence the restored reservoir fluid sample was considered valid for
further measurements.

A portion of the reservoir fluid sample was pumped off from the sample cylinder to determine various stock tank
properties. These results can be found on page K.3 of this report.

Isothermal Depressurization Experiment (IDE) was conducted on the Bay Du Nord C-78 reservoir fluid to detect the
Asphaltene Onset Pressure (AOP) at 78.4°C. The measurement was conducted, using a Solid Detection System (SDS).
Details of the asphaltene equipment can be found below. The SDS measured light transmittance (near infra-red source)
through the reservoir fluid during depressurization. The fluid was charged to the asphaltene equipment and stabilized at
78.4°C. Subsequently, the fluid was isothermally depressurized from 483.6 bara to bubble point pressure, while the SDS
acquired relevant data. During the IDE conducted at 78.4°C, light transmittance increased due to decrease in fluid
density as a result of decreasing pressure until saturation pressure was detected. Asphaltenes flocculation was not
detected as a function of pressure reduction at 78.4°C.

Details of the IDE of the reservoir fluid at 78.4°C are presented in section K of this report.

Observations
In this Asphaltene deposition study, Asphaltene flocculation was not detected as a function of isothermal
depressurization of the Bay Du Nord C-78 reservoir fluid sample at 78.4°C.

Asphaltene Equipment Overview

Core Laboratories Asphaltene equipment includes three independent systems to determine asphaltene flocculation. It
consists of a custom PVT cell for the Solids Detection System (SDS) , a High Pressure Microscope (HPM) with imaging
software and a High Pressure Filter. A computer controlled pump with a magnetic stirrer, for efficient sample
homogenization is also embedded in the PVT cell, which makes control of pressure and volume accurate. The computer
records periodically all relevant parameters i.e. pressure, temperature, volume, particle size analysis, images from HPM
and light transmittance.

Isothermal Depressurization Experiment - Reservoir Fluid Sample

IDE was conducted on reservoir fluid to detect AOP at 78.4°C. Approximately 50 cc's of the fluid sample was charged
through a 0.45 micron filter to the asphaltene equipment at working pressure and reservoir temperature. The fluid
sample was then stabilized at working pressure and temperature prior to IDE. The live fluid was passed between the
PVT- SDS Cell and accumulator for approximately 12 hours prior to performing an IDE. The computer controlled pump
were programmed to reduce the pressure within the system from the initial test pressure to the test endpoint pressure
(above bubble point pressure) at a controlled pressure reduction rate of 2.4 bar per minute. The SDS acquired relevant
data during the depressurization.

Core Laboratories (U.K.) Limited
Advanced Technology Centre A3
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Summary of PVT and Compositional Data - Open-hole Sample 0392

Ti-3 Upper - 3087.3 m TVD RT

Constant Mass Expansion at 73.6°C

Saturation pressure (bubble-point pressure)

Density at saturation pressure

Density at reservoir pressure (373.5 bara)

Differential Vaporisation at 73.6°C

Solution gas-oil ratio at saturation pressure

Relative oil volume at saturation pressure

Reservoir Fluid Viscosity at 73.6°C
Viscosity at reservoir pressure
Viscosity at saturation pressure

Separator Test Data

71.7 bara
0.7711 gcm-3

0.7952 g cm-3

44.5 Sm3/Sm3 of residual oil at 15.6°C

1.177 vol/vol of residual oil at 15.6°C

1.628 cP at 373.5 bara

1.161 cP at 71.7 bara

Total Solution  Formation Volume Formation Volume  Stocktank Oll
Pressure Temperature Gas-oil ratio Factor Bob Factor Bo Density at 15.6°C
(bara) (°C) (Sm3/Sm3) (1) ) ?3) (g cm-3)
373.5 73.6 1.115
71.7 73.6 37.1 1.149
35.0 35.0
1.0 15.6 0.8526
(API = 34.3°)
(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 71.7 bara and 73.6°C per volume of stocktank oil at 1.016 bara and 15.6°C.
(3) Volume of undersaturated oil at 373.5 bara and 73.6°C per volume of stocktank oil at 1.016 bara and 15.6°C.
Core Laboratories (U.K.) Limited
Advanced Technology Centre A4
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Summary of PVT and Compositional Data - Open-hole Sample 0392
Ti-3 Upper - 3087.3 m TVD RT

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 0.48 0.15 0.04
N, Nitrogen 0.00 0.00 0.35 0.11 0.02
C: Methane 0.10 0.01 68.33 20.81 2.19
C, Ethane 0.26 0.04 10.34 3.32 0.65
Cs; Propane 1.19 0.25 10.28 3.95 1.14
iC, i-Butane 0.75 0.21 2.44 1.26 0.48
nC4; n-Butane 2.09 0.58 4.06 2.69 1.02
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.47 0.51 1.10 1.35 0.64
nCs n-Pentane 2.09 0.73 1.06 1.78 0.84
Cs Hexanes 3.85 1.60 0.69 2.89 1.63
Me-Cyclo-pentane 2.14 0.87 0.21 1.55 0.86
Benzene 0.35 0.13 0.03 0.25 0.13
Cyclo-hexane 2.72 1.10 0.23 1.96 1.08
C; Heptanes 4.30 2.07 0.16 3.04 2.00
Me-Cyclo-hexane 4.31 2.04 0.13 3.04 1.96
Toluene 1.05 0.46 0.02 0.74 0.44
Cg Octanes 5.47 3.01 0.05 3.82 2.86
Ethyl-benzene 0.56 0.28 0.00 0.39 0.27
Meta/Para-xylene 1.75 0.89 0.00 1.22 0.85
Ortho-xylene 0.50 0.25 0.00 0.35 0.24
Cy Nonanes 4.50 2.78 0.02 3.14 2.64
Cio+ Decanes plus 60.55 82.19 0.00 42.19 78.02
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 2.89 1.63 0.6631 86.2
Heptanes 6.80 4.07 0.7297 91.1
Octanes 7.60 5.26  0.7425 106
Nonanes 5.10 4.00 0.7660 120
Decanes plus 42.19 78.02 0.8912 282
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 208 25.6 153
Measured density at 15.6°C (g cm-3) 0.8530
API
Real relative density 0.890
(Air =1.000 at 1.016 bara & 15.6°C)
Gas Gravity 0.885
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 42.1

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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Summary of PVT and Compositional Data - Open-hole Sample 0418

Ti-3 Lower - 3122.1 m TVD RT

Constant Mass Expansion at 74.9°C
Saturation pressure (bubble-point pressure)
Density at saturation pressure

Density at reservoir pressure (376.8 bara)
Reservoir Fluid Viscosity at 74.9°C
Viscosity at reservoir pressure

Viscosity at saturation pressure

77.2 bara
0.7803 g cm-3

0.8026 g cm-3

1.679 cP at 376.8 bara

1.197 cP at 77.2 bara

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Summary of PVT and Compositional Data - Open-hole Sample 0418

Ti-3 Lower - 3122.1 m TVD RT

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 0.49 0.15 0.04
N2 Nitrogen 0.00 0.00 0.41 0.12 0.02
C: Methane 0.08 0.01 67.37 20.39 2.09
C, Ethane 0.19 0.03 10.39 3.27 0.63
Cs; Propane 0.94 0.19 10.56 3.84 1.08
iC, i-Butane 0.62 0.17 2.59 121 0.45
nC4; n-Butane 1.81 0.49 4.32 2.57 0.95
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.30 0.44 1.19 1.27 0.58
nCs n-Pentane 1.92 0.65 1.14 1.69 0.78
Cs Hexanes 3.61 1.46 0.72 2.73 1.50
Me-Cyclo-pentane 2.17 0.86 0.22 1.58 0.85
Benzene 0.35 0.13 0.04 0.26 0.13
Cyclo-hexane 2.70 1.07 0.22 1.95 1.05
C; Heptanes 4.27 2.01 0.14 3.03 1.94
Me-Cyclo-hexane 4.40 2.03 0.11 3.11 1.95
Toluene 1.01 0.44 0.02 0.71 0.42
Cg Octanes 5.54 2.97 0.03 3.88 2.83
Ethyl-benzene 0.55 0.27 0.00 0.38 0.26
Meta/Para-xylene 1.74 0.87 0.00 1.21 0.82
Ortho-xylene 0.48 0.24 0.00 0.34 0.23
Cy Nonanes 4.50 2.71 0.02 3.14 2.57
Cio+ Decanes plus 61.82 82.96 0.00 43.16 78.83
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 2.73 1.50 0.6631 86.2
Heptanes 6.82 3.97 0.7299 91.1
Octanes 7.70 5.20 0.7420 106
Nonanes 5.07 3.88 0.7657 120
Decanes plus 43.16 78.83 0.8923 286
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 213 26.0 157
Measured density at 15.6°C (g cm-3) 0.8563
API
Real relative density 0.903
(Air =1.000 at 1.016 bara & 15.6°C)
Gas Gravity 0.898
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 40.8

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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Summary of PVT and Compositional Data - Open-hole Sample 0386

Ti-2 - 3181.5 m TVD RT

Constant Mass Expansion at 77.0°C
Saturation pressure (bubble-point pressure)
Density at saturation pressure

Density at reservoir pressure (381.0 bara)
Reservoir Fluid Viscosity at 77.0°C
Viscosity at reservoir pressure

Viscosity at saturation pressure

81.2 bara
0.7604 g cm-3

0.7838 g cm-3

1.297 cP at 381.0 bara

0.961 cP at 81.2 bara

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Summary of PVT and Compositional Data - Open-hole Sample 0386
Ti-2-3181.5m TVD RT

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 0.48 0.16 0.05
N2 Nitrogen 0.00 0.00 0.34 0.12 0.02
C: Methane 0.10 0.01 65.23 21.98 2.50
C, Ethane 0.27 0.04 10.90 3.84 0.82
Cs; Propane 1.35 0.30 11.80 4.86 1.52
iC, i-Butane 0.77 0.22 2.44 1.33 0.55
nC4; n-Butane 2.47 0.72 4.74 3.23 1.33
Cs neo-Pentane 0.00 0.00 0.01 0.00 0.00
iCs i-Pentane 1.72 0.62 1.23 1.56 0.80
nCs n-Pentane 2.54 0.92 1.25 211 1.08
Cs Hexanes 4.51 1.95 0.76 3.24 1.98
Me-Cyclo-pentane 1.99 0.84 0.19 1.38 0.83
Benzene 0.48 0.19 0.04 0.33 0.19
Cyclo-hexane 2.53 1.07 0.21 1.75 1.04
C; Heptanes 4.73 2.39 0.16 3.20 2.28
Me-Cyclo-hexane 3.96 1.96 0.12 2.67 1.86
Toluene 1.37 0.63 0.03 0.92 0.60
Cg Octanes 5.71 3.28 0.04 3.81 3.09
Ethyl-benzene 0.60 0.32 0.00 0.40 0.30
Meta/Para-xylene 1.97 1.05 0.01 1.31 0.99
Ortho-xylene 0.59 0.31 0.00 0.39 0.29
Cy Nonanes 4.70 3.04 0.02 3.13 2.85
Cio+ Decanes plus 57.64 80.14 0.00 38.28 75.03
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 3.24 1.98 0.6631 86.2
Heptanes 6.66 4.34 0.7279 91.6
Octanes 7.40 5,55 0.7435 106
Nonanes 5.23 443 0.7684 119
Decanes plus 38.28 75.03 0.8850 276
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 199 26.7 141
Measured density at 15.6°C (g cm-3) 0.8437
API
Real relative density 0.926
(Air =1.000 at 1.016 bara & 15.6°C)
Gas Gravity 0.921
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 50.5

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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Summary of PVT and Compositional Data - Open-hole Sample 0414

Ti-2 - 3219.2 m TVD RT

Constant Mass Expansion at 78.4°C

Saturation pressure (bubble-point pressure)

Density at saturation pressure

Density at reservoir pressure (383.6 bara)

Differential Vaporisation at 78.4°C

Solution gas-oil ratio at saturation pressure

Relative oil volume at saturation pressure

Reservoir Fluid Viscosity at 78.4°C
Viscosity at reservoir pressure
Viscosity at saturation pressure

Separator Test Data

80.9 bara
0.7584 g cm-3

0.7825 g cm-3

59.2 Sm3/Sm3 of residual oil at 15.6°C

1.2336 vol/vol of residual oil at 15.6°C

1.210 cP at 383.6 bara

0.873 cP at 80.9 bara

Total Solution  Formation Volume Formation Volume  Stocktank Oll
Pressure Temperature Gas-oil ratio Factor Bob Factor Bo Density at 15.6°C
(bara) (°C) (Sm3/Sm3) (1) ) ?3) (g cm-3)
383.6 78.4 1.153
80.9 78.4 47.7 1.189
35.0 35.0
1.0 15.6 0.8432
(API =36.1°)
(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 80.9 bara and 78.4°C per volume of stocktank oil at 1.016 bara and 15.6°C.
(3) Volume of undersaturated oil at 383.6 bara and 78.4°C per volume of stocktank oil at 1.016 bara and 15.6°C.
Core Laboratories (U.K.) Limited
Advanced Technology Centre A.10
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Summary of PVT and Compositional Data - Open-hole Sample 0414
Ti-2-3219.2 m TVD RT

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 0.51 0.17 0.05
N, Nitrogen 0.00 0.00 0.36 0.12 0.02
C: Methane 0.04 0.00 63.02 21.56 2.44
C, Ethane 0.16 0.02 10.65 3.74 0.80
Cs; Propane 0.99 0.22 12.20 4.82 1.50
iC, i-Butane 0.61 0.18 2.77 1.35 0.55
nC4; n-Butane 2.08 0.60 5.58 3.27 1.35
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.55 0.56 1.54 1.54 0.79
nCs n-Pentane 2.38 0.86 1.55 2.10 1.07
Cs Hexanes 4.41 1.90 0.90 3.20 1.95
Me-Cyclo-pentane 2.03 0.85 0.21 1.41 0.84
Benzene 0.47 0.18 0.05 0.33 0.18
Cyclo-hexane 2.48 1.04 0.23 1.71 1.02
C; Heptanes 4.90 2.45 0.17 3.29 2.33
Me-Cyclo-hexane 4.00 1.96 0.12 2.68 1.86
Toluene 1.32 0.61 0.03 0.88 0.57
Cg Octanes 5.96 3.40 0.05 3.95 3.19
Ethyl-benzene 0.60 0.32 0.00 0.40 0.30
Meta/Para-xylene 2.01 1.07 0.01 1.33 1.00
Ortho-xylene 0.60 0.32 0.00 0.39 0.30
Cy Nonanes 4.95 3.17 0.02 3.27 2.96
Cio+ Decanes plus 58.46 80.29 0.01 38.48 74.93
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 3.20 1.95 0.6631 86.2
Heptanes 6.74 437 0.7269 91.7
Octanes 7.51 5.62  0.7423 106
Nonanes 5.39 456 0.7674 120
Decanes plus 38.48 74.93 0.8876 275
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 201 27.7 141
Measured density at 15.6°C (g cm-3) 0.8471
API
Real relative density 0.964
(Air =1.000 at 1.016 bara & 15.6°C)
Gas Gravity 0.958
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 51.5

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 #13)
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Compositional Analysis of Mud Filtrate (Ex Mud Sample #13) to C36+

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 0.00 0.00
C, Ethane 0.00 0.00
Cs Propane 0.00 0.00
iC, i-Butane 0.00 0.00
nC, n-Butane 0.00 0.00
Cs Neo-Pentane 0.00 0.00
iCs i-Pentane 0.00 0.00
nCs n-Pentane 0.00 0.00
Cs Hexanes 0.00 0.00
M-C-Pentane 0.00 0.00
Benzene 0.00 0.00
Cyclohexane 0.00 0.00
C; Heptanes 0.00 0.00
M-C-Hexane 0.00 0.00
Toluene 0.00 0.00
Cs Octanes 0.01 0.01
E-Benzene 0.00 0.00
M/P-Xylene 0.00 0.00
O-Xylene 0.00 0.00
Cy Nonanes 0.02 0.01
1,2,4-TMB 0.00 0.00
C,o Decanes 0.09 0.06
Ci;  Undecanes 0.99 0.70
C2 Dodecanes 7.43 5.69
Ciz Tridecanes 13.35 11.10
Cis Tetradecanes 15.78 14.25
Cis Pentadecanes 15.87 15.53
Cis Hexadecanes 15.76 16.63
C;; Heptdecanes 14.69 16.54
Cis Octadecanes 10.70 12.76
Ciy Nonadecanes 4.21 5.26
Cx Eicosanes 0.84 1.09
C,; Heneicosanes 0.14 0.20
C,, Docosanes 0.04 0.06
C,; Tricosanes 0.02 0.03
C,s Tetracosanes 0.02 0.02
C,s Pentacosanes 0.01 0.02
C, Hexacosanes 0.01 0.01
C»; Heptacosanes 0.01 0.01
C,s Octacosanes 0.01 0.01
C,y Nonacosanes 0.00 0.01
Cs Triacontanes 0.00 0.00
Cs;  Hentriacontanes 0.00 0.00
Cs; Dotriacontanes 0.00 0.00
Cs3  Tritriacontanes 0.00 0.00
Css  Tetratriacontanes 0.00 0.00
Css  Pentatriacontanes 0.00 0.00
Css+ Hexatriacontanes Plus 0.00 0.00
Totals : 100.00 100.00

Note: 0.00 means less than 0.005.

Core Laboratories (U.K.) Limited
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Compositional Analysis of Mud Filtrate (Ex Mud Sample #13) 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)

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
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Chromatodraphic Profile of Mud Filtrate
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Reported Well and Sampling Information

Reservoir and Well Information

1= o SRR Flemish Pass
WEIL .. a e Bay du Nord C-78
Reservoir fluid.........c..ueeiieieee Oil

0] 0T 1] o 1SR Ti-3 Upper
RESEIVOIr PrESSUIE ...cceeiiiiieeeeeeeeeeeette e e e e e e e e e e e 373.5 bara
RESErVOIr tEMPEratUre.......cceeeeiieiiiiiiiee e 73.6°C
R

=TS TP PP PPTPTTRTRTRPRT

Sampling Information

Date SAMPIEM........ueeiiiiiiiiiiie e 01/09/2013
Sampling depth......ccoooo i 3087.3 m TVD RT
TYPE Of SAMPIES.. .. Open-hole
Sampling COMPANY........ccoiiiiiiieiiieeieiie e e e Petroforma

Type of Mud SYSteM USEd...........uuvviviuiiiiiiiiis e OBM

Maximum drawdown during Sampling........cccccceveecvvviiieeeeeesieennnn, 9.6 bara

PUump oUt VOIUME......coooiiiieee s

Comments: Information supplied by Petroforma and Statoil ASA.

Core Laboratories (U.K.) Limited
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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 oil Fluid Volume

Number Chamber (m TVD RT) Date (cc) (wt %) (Wt %) (cc)
0067 MS1, POS3, #5126 3087.3  01.09.2013 0 2.3 2.1 330
0392 MRSC 185 3087.3  01.09.2013 0 1.7 1.6 540
0382 MRSC 185 3087.3  01.09.2013 0 2.0 1.8 555

Core Laboratories (U.K.) Limited
Advanced Technology Centre C.2
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Compositional Analysis of Open-hole Sample 0067 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 0.41 0.13 0.04
N, Nitrogen 0.00 0.00 0.59 0.19 0.03
C, Methane 0.08 0.01 66.56 21.11 2.23
C, Ethane 0.20 0.03 10.16 3.35 0.66
C; Propane 0.93 0.20 10.56 3.98 1.15
iC, i-Butane 0.61 0.17 2.60 1.24 0.47
nC, n-Butane 1.80 0.50 4.46 2.64 1.01
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.29 0.44 1.30 1.29 0.61
nCs n-Pentane 1.94 0.67 1.29 1.73 0.82
Cs Hexanes 3.64 1.50 0.89 2.77 1.57
Me-Cyclo-pentane 2.07 0.83 0.27 1.50 0.83
Benzene 0.34 0.13 0.04 0.25 0.13
Cyclo-hexane 2.54 1.02 0.30 1.83 1.01
C; Heptanes 4.28 2.04 0.22 3.00 1.98
Me-Cyclo-hexane 4.18 1.96 0.17 291 1.88
Toluene 1.01 0.44 0.03 0.70 0.42
Cg Octanes 5.45 2.96 0.08 3.75 2.82
Ethyl-benzene 0.54 0.28 0.00 0.37 0.26
Meta/Para-xylene 1.74 0.88 0.01 1.19 0.83
Ortho-xylene 0.50 0.25 0.00 0.34 0.24
Cs Nonanes 4.50 2.75 0.03 3.08 2.60
Ciot+ Decanes plus 62.36 82.94 0.01 42.64 78.41
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 2.77 1.57 0.6631 86.2
Heptanes 6.58 3.95 0.7288 91.3
Octanes 7.36 5.12 0.7419 106
Nonanes 4.98 3.93 0.7658 120
Decanes plus 42.64 78.41 0.8920 279
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 210 26.6 152
Measured density at 15.6°C (g cm-3) 0.8559
Real relative density 0.923
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 44.4
Entrained water content (wt%o) 0.31

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 0067 to C10+

Component
Weight % Mole wt Mole % Density
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 0.13
N,  Nitrogen 0.03 28.01 0.19
C, Methane 2.23 16.04 21.05
C, Ethane 0.66 30.07 3.32
Cs; Propane 1.16 44.10 3.97
iC, i-Butane 0.48 58.12 1.25
nC, n-Butane 1.01 58.12 2.63
iCs i-Pentane 0.63 72.15 1.32
nCs n-Pentane 0.82 72.15 1.71
Cs Hexanes- Paraffins 1.41 86.18 2.48 0.6627
Ce¢ Hexanes- Naphthenes 0.16 70.13 0.35 0.7500
Cs Hexanes Total 1.57 84.20 2.83 0.6707
C; Heptanes- Paraffins 1.20 100.20 1.82 0.6872
C; Heptanes- Naphthenes 2.59 88.02 4.46 0.7664
C; Heptanes- Aromatics 0.16 78.11 0.31 0.8840
C; Heptanes Total 3.95 90.93 6.58 0.7442
Cs  Octanes- Paraffins 1.48 114.23 1.96 0.7071
Cs Octanes- Naphthenes 3.15 103.21 4.63 0.7721
Cs  Octanes- Aromatics 0.49 92.14 0.81 0.8710
Cg Octanes Total 5.12 104.92 7.40 0.7603
Cy  Nonanes- Paraffins 1.51 128.26 1.79 0.7211
Cy  Nonanes- Naphthenes 1.21 118.44 1.55 0.7918
Cy  Nonanes- Aromatics 1.21 106.17 1.73 0.8714
Cy  Nonanes Total 3.93 117.72 5.06 0.7843
Ci+ Decanes plus 78.38 279.30 42.55 0.8920
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liguid Ex. Open-hole Sample 0067
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Statoil ASA
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FINAL REPORT
RFLA 20140053

Compositional Analysis of Open-hole Sample 0067 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.08
C, Ethane 0.20
C; Propane 0.93
iC, i-Butane 0.61
nC, n-Butane 1.80
Cs neo-Pentane 0.00
iCs i-Pentane 1.29
nCs n-Pentane 1.94
Cs Hexanes 3.64
Me-Cyclo-pentane 2.07
Benzene 0.34
Cyclo-hexane 2.54
C; Heptanes 4.28
Me-Cyclo-hexane 4.18
Toluene 1.01
Cs Octanes 5.45
Ethyl-benzene 0.54
Meta/Para-xylene 1.74
Ortho-xylene 0.50
Cy Nonanes 4.50
Tri-Me-benzene 0.82
Ciyo Decanes 5.64
Ci; Undecanes 5.00
C, Dodecanes 4.40
Ciz Tridecanes 4.35
Cis Tetradecanes 3.99
Cis Pentadecanes 3.89
Cis Hexadecanes 3.28
Ci; Heptadecanes 2.87
C;s Octadecanes 2.91
Ciy Nonadecanes 2.57
Cx Eicosanes 1.97
C,; Heneicosanes 1.72
C,, Docosanes 1.56
C,; Tricosanes 1.40
C,s Tetracosanes 1.30
C,s Pentacosanes 1.15
C, Hexacosanes 1.06
C,; Heptacosanes 0.98
Cys Octacosanes 0.92
C,9 Nonacosanes 0.94
Cs Triacontanes 0.82
Cs; Hentriacontanes 0.79
Cs; Dotriacontanes 0.64
Csz  Tritriacontanes 0.56
Cis Tetratriacontanes 0.50
Css Pentatriacontanes 0.43
Cs+  Hexatriacontanes plus 5.90
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.03
0.20
0.17
0.50
0.00
0.44
0.67
1.50
0.83
0.13
1.02
2.04
1.96
0.44
2.96
0.28
0.88
0.25
2.75
0.47
3.82
3.50
3.38
3.63
3.61
3.82
3.46
3.25
3.48
3.22
2.58
2.38
2.27
2.12
2.06
1.90
1.81
1.75
1.70
1.79
1.63
1.61
1.35
1.22
1.12
1.00
19.01

100.00

Flashed Gas
Mole %
0.00
0.00
0.41
0.59
66.56
10.16
10.56
2.60
4.46
0.02
1.30
1.29
0.89
0.27
0.04
0.30
0.22
0.17
0.03
0.08
0.00
0.01
0.00
0.03
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
0.13 0.04
0.19 0.03
21.11 2.23
3.35 0.66
3.98 1.15
1.24 0.47
2.64 1.01
0.01 0.00
1.29 0.61
1.73 0.82
2.77 1.57
1.50 0.83
0.25 0.13
1.83 1.01
3.00 1.98
291 1.88
0.70 0.42
3.75 2.82
0.37 0.26
1.19 0.83
0.34 0.24
3.08 2.60
0.56 0.44
3.86 3.61
3.42 3.31
3.01 3.19
2.97 3.43
2.72 3.41
2.66 3.61
2.24 3.27
1.96 3.07
1.99 3.29
1.76 3.04
1.35 2.44
1.17 2.25
1.07 2.14
0.96 2.01
0.89 1.94
0.79 1.79
0.72 1.71
0.67 1.65
0.63 1.61
0.64 1.69
0.56 1.54
0.54 1.52
0.44 1.27
0.38 1.16
0.34 1.06
0.29 0.94
4.05 18.02
100.00 100.00

Core Laboratories (U.K.) Limited
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Compositional Analysis of Open-hole Sample 0067 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Real relative density

(Air = 1.000 at 1.016 bara and 15.6°C)

Flashed Liquid

89.51
226
0.8680

62.36
279
0.8920

22.64
439
0.9591

5.90
676
1.0878

210

Flashed Gas

1.16
92.8
0.7585

0.01
137
0.7805

26.6

0.923

Reservoir Fluid

61.56
226
0.8676

42.64
279
0.8920

15.49
439
0.9591

4.05
676
1.0878

152

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Statoil ASA
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FINAL REPORT
RFLA 20140053

Recalculated Uncontaminated Composition of Open-hole Sample 0067 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.13
0.19

21.46

3.41
4.04
1.26
2.68
0.00
1.31
1.76
2.82
1.52
0.25
1.86
3.04
2.96
0.71
3.80
0.38
1.21
0.35
3.13
0.57
3.91
3.46
2.94
2.81
2.52
2.46
2.03
1.77
1.85
1.72
1.36
1.19
1.08
0.97
0.91
0.80
0.73
0.68
0.64
0.65
0.57
0.55
0.44
0.39
0.35
0.30
411

100.00

Weight %
0.00
0.00
0.04
0.04
2.28
0.68
1.18
0.48
1.03
0.00
0.63
0.84
1.61
0.85
0.13
1.03
2.02
1.92
0.43
2.88
0.27
0.85
0.24
2.66
0.45
3.69
3.36
3.14
3.26
3.17
3.35
2.98
2.78
3.08
3.00
2.47
2.29
2.19
2.05
1.98
1.83
1.74
1.69
1.64
1.73
1.57
1.55
1.30
1.18
1.08
0.96

18.41

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0067 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

60.95
226
0.8685

41.75
282
0.8938

15.71
439
0.9592

411
676
1.0878

151

2.3

2.1

45.4

210

0.8566

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Compositional Analysis of Open-hole Sample 0392 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 0.48 0.15 0.04
N, Nitrogen 0.00 0.00 0.35 0.11 0.02
C, Methane 0.10 0.01 68.33 20.81 2.19
C, Ethane 0.26 0.04 10.34 3.32 0.65
C; Propane 1.19 0.25 10.28 3.95 1.14
iC, i-Butane 0.75 0.21 2.44 1.26 0.48
nC, n-Butane 2.09 0.58 4.06 2.69 1.02
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.47 0.51 1.10 1.35 0.64
nCs n-Pentane 2.09 0.73 1.06 1.78 0.84
Cs Hexanes 3.85 1.60 0.69 2.89 1.63
Me-Cyclo-pentane 2.14 0.87 0.21 1.55 0.86
Benzene 0.35 0.13 0.03 0.25 0.13
Cyclo-hexane 2.72 1.10 0.23 1.96 1.08
C; Heptanes 4.30 2.07 0.16 3.04 2.00
Me-Cyclo-hexane 4.31 2.04 0.13 3.04 1.96
Toluene 1.05 0.46 0.02 0.74 0.44
Cg Octanes 5.47 3.01 0.05 3.82 2.86
Ethyl-benzene 0.56 0.28 0.00 0.39 0.27
Meta/Para-xylene 1.75 0.89 0.00 1.22 0.85
Ortho-xylene 0.50 0.25 0.00 0.35 0.24
Cs Nonanes 4.50 2.78 0.02 3.14 2.64
Ciot+ Decanes plus 60.55 82.19 0.00 42.19 78.02
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 2.89 1.63 0.6631 86.2
Heptanes 6.80 4.07 0.7297 91.1
Octanes 7.60 5.26 0.7425 106
Nonanes 5.10 4.00 0.7660 120
Decanes plus 42.19 78.02 0.8912 282
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 208 25.6 153
Measured density at 15.6°C (g cm-3) 0.8530
Real relative density 0.890
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 42.1
Entrained water content (wt%o) 0.06

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
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Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

PNA Analysis of Open-hole Sample 0392 to C10+

Component
Weight % Mole wt Mole % Density
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 0.14
N,  Nitrogen 0.02 28.01 0.11
C, Methane 2.21 16.04 20.92
C, Ethane 0.67 30.07 3.38
Cs; Propane 1.13 44.10 3.89
iC, i-Butane 0.48 58.12 1.27
nC, n-Butane 1.02 58.12 2.67
iCs i-Pentane 0.62 72.15 1.31
nCs n-Pentane 0.80 72.15 1.69
Cs Hexanes- Paraffins 1.47 86.18 2.59 0.6627
Ce¢ Hexanes- Naphthenes 0.16 70.13 0.35 0.7500
Cs Hexanes Total 1.63 84.27 2.94 0.6704
C; Heptanes- Paraffins 1.24 100.20 1.88 0.6872
C; Heptanes- Naphthenes 2.66 87.98 4.60 0.7663
C; Heptanes- Aromatics 0.16 78.11 0.32 0.8840
C; Heptanes Total 4.07 90.89 6.80 0.7442
Cs  Octanes- Paraffins 1.49 114.23 1.98 0.7070
Cs Octanes- Naphthenes 3.27 103.26 4.82 0.7721
Cs  Octanes- Aromatics 0.51 92.14 0.84 0.8710
Cg Octanes Total 5.27 104.88 7.64 0.7607
Cy  Nonanes- Paraffins 1.54 128.26 1.82 0.7211
Cy  Nonanes- Naphthenes 1.22 118.37 1.57 0.7917
Cy  Nonanes- Aromatics 1.23 106.17 1.77 0.8714
Cy  Nonanes Total 3.99 117.69 5.16 0.7843
Ci+ Decanes plus 78.05 282.00 42.09 0.8912
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0392
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Compositional Analysis of Open-hole Sample 0392 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.10
C, Ethane 0.26
C; Propane 1.19
iC, i-Butane 0.75
nC, n-Butane 2.09
Cs neo-Pentane 0.00
iCs i-Pentane 1.47
nCs n-Pentane 2.09
Cs Hexanes 3.85
Me-Cyclo-pentane 2.14
Benzene 0.35
Cyclo-hexane 2.72
C; Heptanes 4.30
Me-Cyclo-hexane 431
Toluene 1.05
Cs Octanes 5.47
Ethyl-benzene 0.56
Meta/Para-xylene 1.75
Ortho-xylene 0.50
Cy Nonanes 4.50
Tri-Me-benzene 0.81
Ciyo Decanes 5.68
Ci; Undecanes 5.01
C, Dodecanes 4.36
Ciz Tridecanes 4.28
Cis Tetradecanes 3.85
Cis Pentadecanes 3.89
Cis Hexadecanes 3.20
Ci; Heptadecanes 2.81
C;s Octadecanes 2.85
Ciy Nonadecanes 2.54
Cx Eicosanes 1.97
C,; Heneicosanes 1.74
C,, Docosanes 1.55
C,; Tricosanes 1.41
C,s Tetracosanes 1.28
C,s Pentacosanes 1.13
C, Hexacosanes 1.05
C,; Heptacosanes 0.96
Cys Octacosanes 0.92
C,9 Nonacosanes 0.92
Cs Triacontanes 0.81
Cs; Hentriacontanes 0.76
Cs; Dotriacontanes 0.65
Csz  Tritriacontanes 0.54
Cis Tetratriacontanes 0.50
Css Pentatriacontanes 0.43
Cs+  Hexatriacontanes plus 4.65
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.04
0.25
0.21
0.58
0.00
0.51
0.73
1.60
0.87
0.13
1.10
2.07
2.04
0.46
3.01
0.28
0.89
0.25
2.78
0.47
3.90
3.54
3.38
3.60
3.52
3.86
3.41
3.21
3.44
3.21
2.61
2.44
2.27
2.16
2.04
1.88
1.82
1.72
1.71
1.77
1.62
1.58
1.39
1.20
1.13
1.01
18.30

100.00

Flashed Gas
Mole %
0.00
0.00
0.48
0.35
68.33
10.34
10.28
2.44
4.06
0.02
1.10
1.06
0.69
0.21
0.03
0.23
0.16
0.13
0.02
0.05
0.00
0.00
0.00
0.02
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
0.15 0.04
0.11 0.02
20.81 2.19
3.32 0.65
3.95 1.14
1.26 0.48
2.69 1.02
0.00 0.00
1.35 0.64
1.78 0.84
2.89 1.63
1.55 0.86
0.25 0.13
1.96 1.08
3.04 2.00
3.04 1.96
0.74 0.44
3.82 2.86
0.39 0.27
1.22 0.85
0.35 0.24
3.14 2.64
0.56 0.44
3.97 3.70
3.49 3.36
3.04 3.21
2.98 3.42
2.68 3.34
271 3.66
2.23 3.24
1.96 3.05
1.98 3.27
1.77 3.05
1.37 2.48
1.21 2.32
1.08 2.16
0.98 2.05
0.89 1.94
0.79 1.78
0.73 1.72
0.67 1.64
0.64 1.62
0.64 1.68
0.57 1.54
0.53 1.50
0.45 1.32
0.38 1.14
0.35 1.08
0.30 0.95
3.24 17.36
100.00 100.00
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Compositional Analysis of Open-hole Sample 0392 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Real relative density

(Air = 1.000 at 1.016 bara and 15.6°C)

Flashed Liquid

88.20
226
0.8667

60.55
282
0.8912

21.27
456
0.9587

4.65
818
1.0935

208

Flashed Gas

0.85
92.0
0.7587

0.00
134
0.7780

25.6

0.890

Reservoir Fluid

61.69
226
0.8665

42.19
282
0.8912

14.82
456
0.9587

3.24
818
1.0935

153

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Recalculated Uncontaminated Composition of Open-hole Sample 0392 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.15
0.11

21.06

3.36
4.00
1.28
2.72
0.00
1.37
1.80
2.93
1.57
0.26
1.99
3.08
3.08
0.74
3.87
0.39
1.23
0.35
3.18
0.57
4.02
3.52
2.99
2.86
2.52
2.55
2.06
1.81
1.88
1.74
1.38
1.23
1.09
1.00
0.90
0.80
0.74
0.68
0.65
0.65
0.57
0.54
0.46
0.38
0.35
0.30
3.28

100.00

Weight %
0.00
0.00
0.04
0.02
2.23
0.67
1.16
0.49
1.04
0.00
0.65
0.86
1.66
0.87
0.13
1.10
2.03
1.99
0.45
2.91
0.28
0.86
0.24
2.68
0.45
3.77
341
3.17
3.29
3.16
3.46
3.02
2.82
3.11
3.01
2.50
2.35
2.19
2.09
1.97
1.81
1.75
1.66
1.65
1.71
1.57
1.52
1.34
1.16
1.09
0.97

17.65

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0392 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

61.23
226
0.8671

41.49
284
0.8926

14.98
456
0.9588

3.28
818
1.0935

152

1.7

1.6

42.8

208

0.8536
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Compositional Analysis of Open-hole Sample 0382 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 0.49 0.15 0.04
N, Nitrogen 0.00 0.00 0.41 0.12 0.02
C: Methane 0.06 0.01 67.80 20.52 2.15
C, Ethane 0.21 0.03 10.28 3.25 0.64
C; Propane 1.03 0.22 10.38 3.86 111
iC, i-Butane 0.68 0.19 2.48 1.23 0.47
nC, n-Butane 1.92 0.54 417 2.60 0.99
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.43 0.50 1.15 1.35 0.63
nCs n-Pentane 2.05 0.71 1.12 1.77 0.84
Cs Hexanes 3.87 1.60 0.74 2.92 1.65
Me-Cyclo-pentane 2.17 0.88 0.23 1.58 0.87
Benzene 0.35 0.13 0.04 0.25 0.13
Cyclo-hexane 2.73 1.11 0.25 1.98 1.09
C; Heptanes 4.42 2.13 0.19 3.14 2.06
Me-Cyclo-hexane 4.37 2.07 0.14 3.09 1.99
Toluene 1.01 0.45 0.03 0.71 0.43
Cg Octanes 5.68 3.12 0.06 3.98 2.97
Ethyl-benzene 0.56 0.29 0.00 0.39 0.27
Meta/Para-xylene 1.75 0.89 0.00 1.22 0.85
Ortho-xylene 0.49 0.25 0.00 0.34 0.24
Cs Nonanes 4.77 2.94 0.02 3.34 2.80
Ciot+ Decanes plus 60.45 81.94 0.00 42.21 77.76
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 2.92 1.65 0.6631 86.2
Heptanes 6.95 4.15 0.7292 91.2
Octanes 7.78 5.39 0.7416 106
Nonanes 5.29 4.16 0.7642 120
Decanes plus 42.21 77.76 0.8939 282
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 208 25.9 153
Measured density at 15.6°C (g cm-3) 0.8550
Real relative density 0.900
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 41.8
Entrained water content (wt%o) 0.04

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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PNA Analysis of Open-hole Sample 0382 to C10+

Component
Weight % Mole wt Mole % Density
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 0.15
N,  Nitrogen 0.02 28.01 0.12
C, Methane 2.15 16.04 20.46
C, Ethane 0.64 30.07 3.24
Cs; Propane 1.12 44.10 3.86
iC, i-Butane 0.47 58.12 1.23
nC, n-Butane 0.99 58.12 2.61
iCs i-Pentane 0.63 72.15 1.34
nCs n-Pentane 0.83 72.15 1.75
Cs Hexanes- Paraffins 1.48 86.18 2.62 0.6627
Ce¢ Hexanes- Naphthenes 0.17 70.13 0.36 0.7500
Cs Hexanes Total 1.65 84.23 2.99 0.6706
C; Heptanes- Paraffins 1.27 100.20 1.93 0.6872
C; Heptanes- Naphthenes 2.71 88.02 4.70 0.7664
C; Heptanes- Aromatics 0.17 78.11 0.32 0.8840
C; Heptanes Total 4.15 90.94 6.95 0.7441
Cs  Octanes- Paraffins 1.52 114.23 2.03 0.7070
Cs Octanes- Naphthenes 3.35 103.30 4.95 0.7721
Cs  Octanes- Aromatics 0.52 92.14 0.86 0.8710
Cg Octanes Total 5.39 104.91 7.84 0.7606
Cy  Nonanes- Paraffins 1.59 128.26 1.89 0.7211
Cy  Nonanes- Naphthenes 1.29 118.50 1.66 0.7918
Cy  Nonanes- Aromatics 1.28 106.17 1.84 0.8714
Cy Nonanes Total 4.15 117.72 5.38 0.7844
Ci+ Decanes plus 77.77 281.90 42.08 0.8939
Total 100.00 100.00

Note:- 0.00 means less than 0.005
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Advanced Technology Centre C.18



Statoil ASA
Bay Du Nord C-78

FINAL REPORT
RFLA 20140053

Chromatodgraphic Profile of Flashed Liquid Ex. Open-hole Sample 0382
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Compositional Analysis of Open-hole Sample 0382 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.06
C, Ethane 0.21
C; Propane 1.03
iC, i-Butane 0.68
nC, n-Butane 1.92
Cs neo-Pentane 0.00
iCs i-Pentane 1.43
nCs n-Pentane 2.05
Cs Hexanes 3.87
Me-Cyclo-pentane 2.17
Benzene 0.35
Cyclo-hexane 2.73
C; Heptanes 4.42
Me-Cyclo-hexane 4.37
Toluene 1.01
Cs Octanes 5.68
Ethyl-benzene 0.56
Meta/Para-xylene 1.75
Ortho-xylene 0.49
Cy Nonanes 4.77
Tri-Me-benzene 0.86
Ciyo Decanes 5.70
Ci; Undecanes 5.14
C, Dodecanes 4.48
Ciz Tridecanes 4.39
Cis Tetradecanes 4.01
Cis Pentadecanes 3.92
Cis Hexadecanes 3.26
Ci; Heptadecanes 2.89
C;s Octadecanes 2.93
Ciy Nonadecanes 2.61
Cx Eicosanes 2.02
C,; Heneicosanes 1.77
C,, Docosanes 1.60
C,; Tricosanes 1.45
C,s Tetracosanes 1.32
C,s Pentacosanes 1.17
C, Hexacosanes 1.10
C,; Heptacosanes 1.01
Cys Octacosanes 0.93
C,9 Nonacosanes 0.96
Cz Triacontanes 0.85
Cs; Hentriacontanes 0.80
Cs; Dotriacontanes 0.69
Csz  Tritriacontanes 0.59
Cis Tetratriacontanes 0.51
Css Pentatriacontanes 0.46
Cs+  Hexatriacontanes plus 3.03
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.03
0.22
0.19
0.54
0.00
0.50
0.71
1.60
0.88
0.13
111
2.13
2.07
0.45
3.12
0.29
0.89
0.25
2.94
0.50
3.91
3.64
3.47
3.69
3.67
3.89
3.48
3.29
3.53
3.30
2.67
2.47
2.35
221
2.09
1.95
191
1.82
1.74
1.85
1.71
1.66
1.47
1.29
1.16
1.08
16.14

100.00

Flashed Gas
Mole %
0.00
0.00
0.49
0.41
67.80
10.28
10.38
2.48
417
0.02
1.15
1.12
0.74
0.23
0.04
0.25
0.19
0.14
0.03
0.06
0.00
0.00
0.00
0.02
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
0.15 0.04
0.12 0.02
20.52 2.15
3.25 0.64
3.86 111
1.23 0.47
2.60 0.99
0.00 0.00
1.35 0.63
1.77 0.84
2.92 1.65
1.58 0.87
0.25 0.13
1.98 1.09
3.14 2.06
3.09 1.99
0.71 0.43
3.98 2.97
0.39 0.27
1.22 0.85
0.34 0.24
3.34 2.80
0.60 0.47
3.99 3.71
3.59 3.45
3.12 3.29
3.06 3.50
2.80 3.48
2.74 3.69
2.27 3.30
2.02 3.12
2.04 3.35
1.82 3.13
141 2.53
1.23 2.35
1.12 2.23
1.01 2.10
0.92 1.99
0.82 1.85
0.77 1.81
0.71 1.73
0.65 1.65
0.67 1.76
0.60 1.62
0.56 1.57
0.48 1.40
0.41 1.22
0.36 1.10
0.32 1.02
2.12 15.34
100.00 100.00
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Compositional Analysis of Open-hole Sample 0382 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Real relative density

(Air = 1.000 at 1.016 bara and 15.6°C)

Flashed Liquid

88.75
225
0.8681

60.45
282
0.8939

20.26
468
0.9675

3.03
1109
1.1548

208

Flashed Gas

0.96
92.2
0.7584

0.00
134
0.7780

25.9

0.900

Reservoir Fluid

62.23
225
0.8678

42.21
282
0.8939

14.16
468
0.9675

2.12
1109
1.1548

153

Core Laboratories (U.K.) Limited
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Recalculated Uncontaminated Composition of Open-hole Sample 0382 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.15
0.12

20.81

3.29
3.91
1.24
2.63
0.00
1.36
1.79
2.96
1.60
0.26
2.01
3.18
3.14
0.73
4.04
0.40
1.24
0.35
3.38
0.61
4.04
3.62
3.07
2.92
2.62
2.56
2.09
1.84
1.92
1.79
1.42
1.25
1.13
1.02
0.93
0.83
0.78
0.72
0.66
0.68
0.60
0.57
0.49
0.42
0.36
0.33
2.15

100.00

Weight %
0.00
0.00
0.04
0.02
2.19
0.65
1.13
0.48
1.01
0.00
0.65
0.85
1.68
0.89
0.13
1.11
2.10
2.02
0.44
3.03
0.28
0.86
0.24
2.85
0.48
3.78
3.50
3.24
3.36
3.27
3.47
3.05
2.87
3.17
3.09
2.56
2.39
2.27
2.14
2.02
1.88
1.84
1.76
1.68
1.79
1.65
1.60
1.42
1.25
1.12
1.04

15.64

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0382 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

61.72
225
0.8686

41.41
284
0.8955

14.32
468
0.9676

2.15
1109
1.1548

152

2.0

1.8

42.7

208

0.8557
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Constant Composition Expansion at 73.6°C - Open-hole Sample 0392

Single-phase Fluid Properties
Saturation pressure (bubble-point pressure)

Average single phase compressibility
(From 373.5 bara to 71.7 bara)

Density at saturation pressure

Mean Single-phase Compressibilities

Pressure Range

Initial Pressure Final Pressure
(bara) (bara)
490.0 373.5
373.5 276.6
276.6 138.5
138.5 71.7

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

71.7 bara

101.9 x 10 -6 bar-1

0.7711 gcm-3
Mean
Compressibility
(bar-1) (2)
68.5 x 10 -6
78.8 x 10 -6
99.6 x 10 -6
140.3 x 10 -6

Core Laboratories (U.K.) Limited
Advanced Technology Centre

D.1



Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

Constant Composition Expansion at 73.6°C - Open-hole Sample 0392

Pressure Relative Density Instantaneous  Y-function (3)
(bara) Volume (1) (g cm-3) Compressibility
(bar-1 x 10-6) (2)

490.0 0.9620 0.8015 64.2

487.1 0.9622 0.8014 64.4

485.2 0.9623 0.8013 64.5

485.7 0.9623 0.8013 64.5

483.6 0.9624 0.8012 64.6

414.2 0.9669 0.7975 69.7

373.5 Reservoir pressure 0.9697 0.7952 73.4

345.1 0.9718 0.7935 76.3

276.6 0.9771 0.7891 85.1

207.4 0.9833 0.7842 98.2

190.7 0.9850 0.7828 102.4

173.4 0.9868 0.7814 107.4

155.8 0.9887 0.7799 113.4

138.5 0.9907 0.7783 120.3

121.3 0.9928 0.7767 128.7

104.4 0.9950 0.7749 138.9

100.0 0.9957 0.7744 141.9

96.3 0.9962 0.7740 144.7

92.7 0.9967 0.7736 147.6

89.6 0.9972 0.7733 150.1

86.0 0.9977 0.7728 153.3

82.3 0.9983 0.7724 156.7

78.7 0.9989 0.7720 160.4

75.2 0.9994 0.7715 164.1

71.7 Saturation pressure 1.0000 0.7711

71.6 1.0004 2.566
70.5 1.0066 2.555
66.9 1.0288 2.521
63.2 1.0539 2.488
59.8 1.0815 2.456
56.3 1.1132 2.425
52.8 1.1497 2.394
45.8 1.2426 2.333
38.8 1.3742 2.273
32.1 1.5577 2.218
25.0 1.8654 2.163
185 2.3639 2.115
11.5 3.5281 2.067

(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)).

Core Laboratories (U.K.) Limited
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Statoil ASA
Differential Vaporisation at 73.6°C - Open-hole Sample 0392
Solution Relative Relative Deviation Gas Incremental
Pressure Gas-Oil Qil Total Density Factor Formation Gas Gravity
(bara) Ratio Volume Volume (g cm-3) 2 Volume (Air = 1.000)
Rs(1) Bod(2) Btd(3) Factor (4)
71.7 445 1.177 1.177 0.7711 Saturation Pressure
42.4 29.9 1.144 1.536 0.7826 0.932 0.02681 0.666
28.6 23.0 1.129 1.995 0.7884 0.945 0.04030 0.690
14.8 15.6 1.111 3.394 0.7946 0.959 0.07897 0.756
7.9 11.4 1.099 6.040 0.7991 0.966 0.14903 0.870
1.0 0.0 1.052 0.8129 1.676
At 15.6°C = 1.000
Residual Oil Properties
Density of residual oil 0.8550 g cm-3 at 15.6°C
API 33.8
(1) GOR in cubic metres of gas at 1.0156 bara and 15.6°C per cubic metre of residual oil at 15.6°C.
(2) Volume of oil at indicated pressure and temperature per volume of residual oil at 15.6°C.
(3) Volume of oil plus liberated gas at indicated pressure and temperature per volume of residual oil at 15.6°C.
(4) Volume of gas at indicated pressure and temperature per volume at 1.0156 bara and 15.6°C.
Core Laboratories (U.K.) Limited
D.3
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Graphs of Differential Vaporisation at 73.6°C
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Compositional Analysis of Differential Vaporisation Gases to C10+

Sample I.D.
Test Stage 1 2 3 4 5
Stage Pressure (bara) 42.4 28.6 14.8 7.9 1.0
Component (Mole%)
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 0.40 0.46 0.56 0.65 0.29
N, Nitrogen 0.76 0.44 0.20 0.09 0.03
C; Methane 87.57 85.06 78.16 67.16 12.50
C, Ethane 5.49 6.79 9.80 13.76 15.35
Cs Propane 3.14 3.99 6.31 10.07 28.57
iCy i-Butane 0.58 0.74 1.17 1.94 8.38
nCy n-Butane 0.92 1.16 1.85 3.11 15.69
Cs Neo-Pentane 0.00 0.00 0.01 0.01 0.06
iCs i-Pentane 0.25 0.31 0.49 0.83 5.31
nCs n-Pentane 0.26 0.33 0.50 0.85 5.54
Ce Hexanes 0.23 0.28 0.40 0.64 4.10
M-C-Pentane 0.07 0.09 0.12 0.20 1.17
Benzene 0.01 0.01 0.02 0.03 0.19
Cyclohexane 0.09 0.10 0.13 0.22 1.17
C, Heptanes 0.09 0.09 0.12 0.18 0.81
M-C-Hexane 0.07 0.07 0.08 0.13 0.51
Toluene 0.01 0.02 0.02 0.03 0.09
Cs Octanes 0.03 0.03 0.03 0.07 0.16
E-Benzene 0.00 0.00 0.00 0.00 0.01
M/P-Xylene 0.00 0.00 0.00 0.00 0.01
O-Xylene 0.00 0.00 0.00 0.00 0.00
Cy Nonanes 0.02 0.02 0.02 0.02 0.05
Coot Decanes plus 0.01 0.01 0.01 0.01 0.01
Totals : 100.00 100.00 100.00 100.00 100.00
Calculated Gas Properties
Gas Gravity 0.666 0.690 0.756 0.870 1.676
(Air = 1.000)

Note: 0.00 means less than 0.005.

Core Laboratories (U.K.) Limited
Advanced Technology Centre

D.5



Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

Compositional Analysis of Differential Vaporisation Residue to C10+

Component Mole % Weight %
H2 Hydrogen 0.00 0.00
H2S  Hydrogen Sulphide 0.00 0.00
CO2 Carbon Dioxide 0.00 0.00
N2 Nitrogen 0.00 0.00
C1 Methane 0.01 0.00
Cc2 Ethane 0.14 0.02
c3 Propane 0.98 0.20
iC4 i-Butane 0.66 0.18
nC4 n-Butane 1.82 0.50
C5 Neo-Pentane 0.00 0.00
iC5 i-Pentane 1.32 0.45
nC5 n-Pentane 1.90 0.65
C6 Hexanes 3.63 1.48
M-C-Pentane 2.07 0.82
Benzene 0.39 0.15
Cyclohexane 2.50 1.00
Cc7 Heptanes 4.37 2.08
M-C-Hexane 4.10 1.91
Toluene 1.13 0.49
Cc8 Octanes 5.65 3.05
E-Benzene 0.54 0.27
M/P-Xylene 1.81 0.91
O-Xylene 0.54 0.27
C9 Nonanes 4.45 2.70
C10+ Decanes plus 61.99 82.87
Totals : 100.00 100.00

Calculated Residue Properties

C,+ Mole% 89.54
Molecular Weight (g mol-1) 228
Density at 15.6°C (g cm-3) 0.8669

Ciot Mole% 61.99
Molecular Weight (g mol-1) 282
Density at 15.6°C (g cm-3) 0.8909

Calculated Whole Sample Properties

Average mole weight (g mol-1) 211
Density at 15.6°C (g cm-3) [Measured] 0.8550
API 33.8

Note: 0.00 means less than 0.005.

Core Laboratories (U.K.) Limited
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Differential Vaporisation Data Converted to Production Separator Conditions

oil Solution Formation Gas Formation

Pressure Density Gas/Qil Volume Volume

(bara) (g cm-3) (Sm3/ m3) Factor Factor

Rs(1) Bo(1) Bg(2)
483.6 0.8012 1.106
414.2 0.7975 1.111
373.5 Reservoir pressure 0.7952 1.115
345.1 0.7935 1.117
276.6 0.7891 1.123
207.4 0.7842 1.130
190.7 0.7829 1.132
173.4 0.7814 1.134
155.8 0.7799 1.136
138.5 0.7784 1.139
121.3 0.7767 1.141
104.4 0.7749 1.144
100.0 0.7745 1.144
96.3 0.7741 1.145
92.7 0.7736 1.146
89.6 0.7733 1.146
86.0 0.7729 1.147
82.3 0.7724 1.147
78.7 0.7720 1.148
75.2 0.7716 1.149
71.7 Saturation pressure 0.7711 37.1 1.149

42.4 0.7826 22.8 1.118 0.02681

Notes:

(1) Differential data corrected to surface separator conditions of :-

Stage 1 35.0 bara and 35.0°C
Stage 2 1.0 bara and 15.6°C
Rs = Rsfb - (Rsdb - Rsd) x (Bofb / Bodb)

Bo

Bod x (Bofb/Bodb)

(2) Volume of gas at indicated pressure and temperature per volume at 1.0156 bara and 15.6°C.

Core Laboratories (U.K.) Limited
Advanced Technology Centre D.7



Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

Reservoir Fluid Viscosity Data at 73.6°C - Open-hole Sample 0392

Pressure oll Calculated Oil/Gas
(bara) Viscosity Gas Viscosity Viscosity
(cP) (cP) (1) Ratio
483.6 1.819
380.2 1.640
373.5 Reservoir pressure 1.628
276.8 1.468
207.9 1.358
138.9 1.254
71.7 Saturation pressure 1.161
63.1 1.206
42.4 1.334 0.0133 100.3
28.6 1.446 0.0129 112.3
14.8 1.604 0.0123 130.2
7.9 1.729 0.0117 147.6
1.0 2.193

Reservoir Fluid Viscosity v Pressure at 73.6°C

2.400

2.200 ({

2.000

1.800 L

1.600 1 -

Viscosity (cP)
N
\

1.400 \ ~

\
O

1.200

ey
1
\

1.000

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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Statoil ASA
Separator Test Data - Open-hole Sample 0392
Gas-Oil Gas-Oil oil Formation Separation  Gas Gravity
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)
71.7 73.6 - 0.7711 1.149 Saturation Pressure
35.0 35.0 12.0 13.0 0.8146 1.080 0.619
1.0 15.6 24.1 24.1 0.8526 1.000 0.912
(API = 34.3°)
Total Rsfb: 37.1

(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 71.7 bara and 73.6°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
Component (Mole%)
H, Hydrogen 0.00 0.00
H,S Hydrogen Sulphide 0.00 0.00
CO, Carbon Dioxide 0.35 0.55
N, Nitrogen 0.96 0.19
C, Methane 91.43 63.99
C, Ethane 4.31 13.19
Cs Propane 1.86 11.95
iC4 i-Butane 0.30 2.54
nC, n-Butane 0.44 4.14
Cs Neo-Pentane 0.00 0.01
iCs i-Pentane 0.10 1.05
nCs n-Pentane 0.10 1.02
Ce Hexanes 0.06 0.65
M-C-Pentane 0.02 0.18
Benzene 0.00 0.03
Cyclohexane 0.02 0.19
C; Heptanes 0.01 0.14
M-C-Hexane 0.02 0.10
Toluene 0.00 0.02
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
Ciot+ Decanes plus 0.00 0.01
Totals : 100.00 100.00

Calculated Gas Properties

Gas Gravity 0.619 0.912
(Air = 1.000)

Note: 0.00 means less than 0.005.

Core Laboratories (U.K.) Limited
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Compositional Analysis of 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 0.58 0.05
C, Ethane 0.53 0.08
C;  Propane 2.10 0.46
iC, i-Butane 0.91 0.26
nC, n-Butane 2.37 0.68
Cs Neo-Pentane 0.00 0.00
iCs i-Pentane 1.53 0.54
nCs n-Pentane 2.12 0.75
Cs Hexanes 3.82 1.63
M-C-Pentane 2.08 0.87
Benzene 0.39 0.15
Cyclohexane 2.63 1.10
C;  Heptanes 4.15 2.06
M-C-Hexane 4.23 2.05
Toluene 1.13 0.51
Cq Octanes 5.27 2.97
E-Benzene 0.54 0.29
M/P-Xylene 1.60 0.84
O-Xylene 0.51 0.27
Cy Nonanes 4.42 2.80
Cio+ Decanes plus 59.09 81.64
Totals : 100.00 100.00

Note: 0.00 means less than 0.005.

Calculated Residue Properties

C,+ Mole% 86.04
Molecular Weight (g mol-1) 225
Density at 15.6°C (g cm-3) 0.8645

Ciot Mole % 59.09
Molecular Weight (g mol-1) 280
Density at 15.6°C (g cm-3) 0.8886

Calculated Whole Sample Properties

Average mole weight (g mol-1) 202
Density at 15.6°C (g cm-3) [Measured] 0.8526
API 34.3

Core Laboratories (U.K.) Limited
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Reported Well and Sampling Information

Reservoir and Well Information

1= o SRR Flemish Pass
WEIL .. a e Bay du Nord C-78
Reservoir fluid.........c..ueeiieieee Oil

FOrMALION. ... Ti-3 lower
RESEIVOIr PrESSUIE ...cceeiiiiieeeeeeeeeeeette e e e e e e e e e e e 376.8 bara
RESErVOIr tEMPEratUre.......cceeeeiieiiiiiiiee e 74.9°C
R

=TS TP PP PPTPTTRTRTRPRT

Sampling Information

Date SAMPIEM........ueeiiiiiiiiiiie e 01/09/2013
Sampling depth......ccoooo i 3122.1 mTVD RT
TYPE Of SAMPIES.. .. Open-hole
Sampling COMPANY........ccoiiiiiiieiiieeieiie e e e Petroforma

Type of Mud SYSteM USEd...........uuvviviuiiiiiiiiis e OBM

Maximum drawdown during Sampling........cccccceveecvvviiieeeeeesieennnn, 7.7 bara

PUump oUt VOIUME......coooiiiieee s

Comments: Information supplied by Petroforma and Statoil ASA.

Core Laboratories (U.K.) Limited
Advanced Technology Centre E.1
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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 oil Fluid Volume

Number Chamber (m TVD RT) Date (cc) (wt %) (Wt %) (cc)
0064 MS1, POS6, #5134 3122.1  01.09.2013 0 1.7 1.6 350
0418 MS1, POS5, #5131 3122.1 01.09.2013 0 1.8 1.7 365

Core Laboratories (U.K.) Limited
Advanced Technology Centre E.2
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Compositional Analysis of Open-hole Sample 0064 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 0.49 0.15 0.04
N, Nitrogen 0.00 0.00 0.46 0.14 0.03
C: Methane 0.13 0.01 68.41 21.19 2.19
C, Ethane 0.25 0.04 10.35 3.36 0.65
C; Propane 1.08 0.22 10.11 3.86 1.10
iC, i-Butane 0.68 0.19 2.43 1.22 0.46
nC, n-Butane 1.93 0.53 4.02 2.57 0.96
Cs neo-Pentane 0.00 0.00 0.02 0.00 0.00
iCs i-Pentane 1.33 0.45 1.08 1.25 0.58
nCs n-Pentane 1.93 0.66 1.05 1.66 0.77
Cs Hexanes 3.62 1.47 0.70 2.72 151
Me-Cyclo-pentane 2.14 0.85 0.22 1.55 0.84
Benzene 0.35 0.13 0.03 0.25 0.13
Cyclo-hexane 2.74 1.08 0.23 1.97 1.07
C; Heptanes 411 1.94 0.17 2.90 1.87
Me-Cyclo-hexane 4.40 2.03 0.14 3.09 1.96
Toluene 1.04 0.45 0.02 0.72 0.43
Cg Octanes 5.36 2.88 0.05 3.73 2.75
Ethyl-benzene 0.54 0.27 0.00 0.38 0.26
Meta/Para-xylene 1.73 0.86 0.00 1.19 0.82
Ortho-xylene 0.48 0.24 0.00 0.33 0.23
Cy Nonanes 4.41 2.66 0.02 3.05 2.53
Ciot+ Decanes plus 61.75 83.04 0.00 42.72 78.82
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 2.72 1.51 0.6631 86.2
Heptanes 6.67 3.91 0.7307 90.6
Octanes 7.54 5.14 0.7430 106
Nonanes 4.95 3.84 0.7661 120
Decanes plus 42.72 78.82 0.8966 286
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 212 25.6 155
Measured density at 15.6°C (g cm-3) 0.8593
Real relative density 0.889
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 41.8

Entrained water content (wt%o) 0.07

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
Advanced Technology Centre
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PNA Analysis of Open-hole Sample 0064 to C10+

Component

Hydrogen
Hydrogen sulphide
Carbon dioxide
Nitrogen
Methane
Ethane
Propane
i-Butane
n-Butane
i-Pentane
n-Pentane

Hexanes- Paraffins
Hexanes- Naphthenes

Hexanes Total
Heptanes- Paraffins
Heptanes- Naphthenes
Heptanes- Aromatics
Heptanes Total
Octanes- Paraffins
Octanes- Naphthenes
Octanes- Aromatics
Octanes Total
Nonanes- Paraffins
Nonanes- Naphthenes
Nonanes- Aromatics
Nonanes Total

Decanes plus

Total

Note:- 0.00 means less than 0.005

Weight %
0.00
0.00
0.04
0.03
2.20
0.66
1.09
0.47
0.96
0.58
0.74

1.35
0.16

151
1.12
2.63
0.16
3.91
1.40
3.24
0.49
5.13
1.43
1.23
1.18
3.83
78.85

100.00

Mole wt
2.02
34.08
44.01
28.01
16.04
30.07
44.10
58.12
58.12
72.15
72.15

86.18
70.13

84.11
100.20
88.03
78.11
90.72
114.23
103.24
92.14
104.78
128.26
118.46
106.17
117.64

285.70

Mole %
0.00
0.00
0.15
0.14

21.17
3.41
3.81
1.24
2.55
1.24
1.59

2.42
0.36

2.78
1.73
4.61
0.32
6.66
1.90
4.85
0.83
7.57
1.72
1.60
1.71
5.04
42.66

100.00

Density

0.6626
0.7500

0.6710
0.6871
0.7663
0.8840
0.7457
0.7071
0.7721
0.8710
0.7613
0.7211
0.7918
0.8714
0.7851

0.8966

Core Laboratories (U.K.) Limited

Advanced Technology Centre
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0064
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Compositional Analysis of Open-hole Sample 0064 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.13
C, Ethane 0.25
C; Propane 1.08
iC, i-Butane 0.68
nC, n-Butane 1.93
Cs neo-Pentane 0.00
iCs i-Pentane 1.33
nCs n-Pentane 1.93
Cs Hexanes 3.62
Me-Cyclo-pentane 2.14
Benzene 0.35
Cyclo-hexane 2.74
C; Heptanes 4.11
Me-Cyclo-hexane 4.40
Toluene 1.04
Cs Octanes 5.36
Ethyl-benzene 0.54
Meta/Para-xylene 1.73
Ortho-xylene 0.48
Cy Nonanes 4.41
Tri-Me-benzene 0.81
Ciyo Decanes 5.64
Ci; Undecanes 4.99
C, Dodecanes 4.39
Ciz Tridecanes 4.30
Cis Tetradecanes 3.89
Cis Pentadecanes 3.97
Cis Hexadecanes 3.25
Ci; Heptadecanes 2.89
C;s Octadecanes 2.97
Ciy Nonadecanes 2.63
Cx Eicosanes 2.03
C,; Heneicosanes 1.80
C,, Docosanes 1.60
C,; Tricosanes 1.45
C,s Tetracosanes 1.34
C,s Pentacosanes 1.20
C, Hexacosanes 1.07
C,; Heptacosanes 1.02
Cys Octacosanes 0.96
C,9 Nonacosanes 0.94
Cz Triacontanes 0.85
Cs; Hentriacontanes 0.80
Cs; Dotriacontanes 0.69
Csz  Tritriacontanes 0.58
Cis Tetratriacontanes 0.51
Css Pentatriacontanes 0.44
Css+ Hexatriacontanes plus 4,74
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.04
0.22
0.19
0.53
0.00
0.45
0.66
1.47
0.85
0.13
1.08
1.94
2.03
0.45
2.88
0.27
0.86
0.24
2.66
0.46
3.80
3.45
3.32
3.54
3.48
3.85
3.40
3.22
3.50
3.26
2.63
2.46
2.30
2.18
2.08
1.95
1.81
1.79
1.76
1.79
1.67
1.63
1.43
1.26
1.13
1.00
18.89

100.00

Flashed Gas
Mole %
0.00
0.00
0.49
0.46
68.41
10.35
10.11
2.43
4.02
0.02
1.08
1.05
0.70
0.22
0.03
0.23
0.17
0.14
0.02
0.05
0.00
0.00
0.00
0.02
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
0.15 0.04
0.14 0.03
21.19 2.19
3.36 0.65
3.86 1.10
1.22 0.46
2.57 0.96
0.00 0.00
1.25 0.58
1.66 077
2.72 151
1.55 0.84
0.25 0.13
1.97 1.07
2.90 187
3.09 1.96
0.72 0.43
3.73 275
0.38 0.26
1.19 0.82
0.33 0.23
3.05 253
0.56 0.44
3.92 3.60
3.45 3.28
3.04 3.15
2.97 3.36
2.69 3.30
2.75 3.65
2.25 3.22
2.00 3.06
2.05 3.32
1.82 3.09
1.40 2.49
1.24 2.34
1.11 2.18
1.01 2.07
0.92 1.98
0.83 1.85
0.74 1.71
0.70 1.70
0.67 1.67
0.65 1.70
0.59 1.58
0.56 1.55
0.47 1.36
0.40 1.19
0.35 1.07
0.30 0.95
3.28  17.96
100.00  100.00

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Compositional Analysis of Open-hole Sample 0064 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 89.05 0.88 61.88
Molecular Weight (g mol-1) 230 91.8 229
Density at 15.6°C (g cm-3) 0.8721 0.7591 0.8718
C10+

Mole % 61.75 0.00 42.72
Molecular Weight (g mol-1) 286 134 286
Density at 15.6°C (g cm-3) 0.8966 0.7780 0.8966
C20+

Mole % 22.02 15.22
Molecular Weight (g mol-1) 461 461
Density at 15.6°C (g cm-3) 0.9668 0.9668
Csex

Mole % 4.74 3.28
Molecular Weight (g mol-1) 849 849
Density at 15.6°C (g cm-3) 1.1174 1.1174

Calculated Whole Sample Properties
Average mole weight (g mol-1) 212 25.6 155

Real relative density 0.889
(Air = 1.000 at 1.016 bara and 15.6°C)

Core Laboratories (U.K.) Limited
Advanced Technology Centre E.7
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Recalculated Uncontaminated Composition of Open-hole Sample 0064 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.15
0.14

21.45

3.40
3.91
1.23
2.60
0.00
1.27
1.68
2.75
1.57
0.25
1.99
2.93
3.12
0.73
3.77
0.38
1.21
0.34
3.09
0.57
3.97
3.48
2.98
2.85
2.53
2.59
2.08
1.84
1.95
1.79
1.41
1.26
1.12
1.02
0.94
0.84
0.75
0.71
0.67
0.66
0.60
0.56
0.48
0.41
0.36
0.30
3.32

100.00

Weight %
0.00
0.00
0.04
0.03
2.23
0.66
1.12
0.46
0.98
0.00
0.59
0.79
1.54
0.85
0.13
1.09
1.91
1.99
0.44
2.79
0.26
0.83
0.23
2.57
0.44
3.66
3.32
3.11
3.23
3.12
3.45
3.00
2.83
3.17
3.05
2.52
2.37
2.21
2.10
2.01
1.88
1.74
1.72
1.70
1.72
1.61
1.57
1.38
1.21
1.09
0.96

18.30

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0064 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

61.42
230
0.8612

42.04
288
0.8840

15.41
461
0.9394

3.32
849
1.0299

154

1.7

1.6

42.6

213

0.8494
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Compositional Analysis of Open-hole Sample 0418 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 0.49 0.15 0.04
N, Nitrogen 0.00 0.00 0.41 0.12 0.02
C, Methane 0.08 0.01 67.37 20.39 2.09
C, Ethane 0.19 0.03 10.39 3.27 0.63
C; Propane 0.94 0.19 10.56 3.84 1.08
iC, i-Butane 0.62 0.17 2.59 1.21 0.45
nC, n-Butane 1.81 0.49 4.32 2.57 0.95
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.30 0.44 1.19 1.27 0.58
nCs n-Pentane 1.92 0.65 1.14 1.69 0.78
Cs Hexanes 3.61 1.46 0.72 2.73 1.50
Me-Cyclo-pentane 2.17 0.86 0.22 1.58 0.85
Benzene 0.35 0.13 0.04 0.26 0.13
Cyclo-hexane 2.70 1.07 0.22 1.95 1.05
C; Heptanes 4.27 2.01 0.14 3.03 1.94
Me-Cyclo-hexane 4.40 2.03 0.11 3.11 1.95
Toluene 1.01 0.44 0.02 0.71 0.42
Cg Octanes 5.54 2.97 0.03 3.88 2.83
Ethyl-benzene 0.55 0.27 0.00 0.38 0.26
Meta/Para-xylene 1.74 0.87 0.00 1.21 0.82
Ortho-xylene 0.48 0.24 0.00 0.34 0.23
Cs Nonanes 4.50 2.71 0.02 3.14 2.57
Ciot+ Decanes plus 61.82 82.96 0.00 43.16 78.83
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 2.73 1.50 0.6631 86.2
Heptanes 6.82 3.97 0.7299 91.1
Octanes 7.70 5.20 0.7420 106
Nonanes 5.07 3.88 0.7657 120
Decanes plus 43.16 78.83 0.8923 286
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 213 26.0 157
Measured density at 15.6°C (g cm-3) 0.8563
Real relative density 0.903
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 40.8

Entrained water content (wt%o) 0.07

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.
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Bay Du Nord C-78 RFLA 20140053

PNA Analysis of Open-hole Sample 0418 to C10+

Component
Weight % Mole wt Mole % Density
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 0.15
N,  Nitrogen 0.02 28.01 0.12
C, Methane 2.08 16.04 20.30
C, Ethane 0.62 30.07 3.24
Cs; Propane 1.09 44.10 3.86
iC, i-Butane 0.46 58.12 1.23
nC, n-Butane 0.96 58.12 2.59
iCs i-Pentane 0.59 72.15 1.28
nCs n-Pentane 0.76 72.15 1.64
Cs Hexanes- Paraffins 1.34 86.18 2.42 0.6625
Ce¢ Hexanes- Naphthenes 0.17 70.13 0.37 0.7500
Cs Hexanes Total 1.50 84.03 2.80 0.6712
C; Heptanes- Paraffins 1.14 100.20 1.77 0.6871
C; Heptanes- Naphthenes 2.66 88.00 4.73 0.7663
C; Heptanes- Aromatics 0.17 78.11 0.33 0.8840
C; Heptanes Total 3.96 90.68 6.83 0.7458
Cs  Octanes- Paraffins 1.37 114.23 1.87 0.7070
Cs Octanes- Naphthenes 3.33 103.31 5.03 0.7721
Cs  Octanes- Aromatics 0.50 92.14 0.85 0.8710
Cg Octanes Total 5.20 104.72 7.75 0.7620
Cy  Nonanes- Paraffins 1.43 128.26 1.75 0.7211
Cy  Nonanes- Naphthenes 1.25 118.46 1.65 0.7919
Cy  Nonanes- Aromatics 1.20 106.17 1.76 0.8713
Cy  Nonanes Total 3.88 117.58 5.16 0.7855
Ci+ Decanes plus 78.82 286.10 43.05 0.8923
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0418
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Compositional Analysis of Open-hole Sample 0418 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.08
C, Ethane 0.19
C; Propane 0.94
iC, i-Butane 0.62
nC, n-Butane 1.81
Cs neo-Pentane 0.00
iCs i-Pentane 1.30
nCs n-Pentane 1.92
Cs Hexanes 3.61
Me-Cyclo-pentane 2.17
Benzene 0.35
Cyclo-hexane 2.70
C; Heptanes 4.27
Me-Cyclo-hexane 4.40
Toluene 1.01
Cs Octanes 5.54
Ethyl-benzene 0.55
Meta/Para-xylene 1.74
Ortho-xylene 0.48
Cy Nonanes 4.50
Tri-Me-benzene 0.84
Ciyo Decanes 5.79
Ci; Undecanes 5.08
Ci, Dodecanes 4.47
Ciz Tridecanes 4.33
Cis Tetradecanes 3.97
Cis Pentadecanes 3.95
Cis Hexadecanes 3.31
Ci; Heptadecanes 2.95
C;s Octadecanes 2.98
Ciy Nonadecanes 2.69
Cx Eicosanes 2.06
C,; Heneicosanes 1.83
C,, Docosanes 1.59
C,; Tricosanes 1.47
C,s Tetracosanes 1.34
C,s Pentacosanes 1.22
C, Hexacosanes 1.09
C,; Heptacosanes 1.04
Cys Octacosanes 0.95
C,9 Nonacosanes 0.98
Cz Triacontanes 0.85
Cs; Hentriacontanes 0.81
Cs; Dotriacontanes 0.69
Csz  Tritriacontanes 0.59
Cis Tetratriacontanes 0.52
Css Pentatriacontanes 0.46
Cs+  Hexatriacontanes plus 3.97
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.03
0.19
0.17
0.49
0.00
0.44
0.65
1.46
0.86
0.13
1.07
2.01
2.03
0.44
2.97
0.27
0.87
0.24
271
0.47
3.85
3.51
3.37
3.56
3.54
3.82
3.45
3.28
3.51
3.32
2.66
2.50
2.28
2.20
2.08
1.97
1.83
1.83
1.73
1.85
1.66
1.63
1.43
1.28
1.16
1.04
18.15

100.00

Flashed Gas
Mole %
0.00
0.00
0.49
0.41
67.37
10.39
10.56
2.59
4.32
0.02
1.19
1.14
0.72
0.22
0.04
0.22
0.14
0.11
0.02
0.03
0.00
0.00
0.00
0.02
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
0.15 0.04
0.12 0.02
20.39 2.09
3.27 0.63
3.84 1.08
1.21 0.45
2.57 0.95
0.01 0.00
1.27 0.58
1.69 078
2.73 150
1.58 0.85
0.26 0.13
1.95 1.05
3.03 1.94
3.11 1.95
0.71 0.42
3.88 2.83
0.38 0.26
1.21 0.82
0.34 0.23
3.14 257
0.59 0.45
4.02 3.65
3.55 3.33
3.12 3.20
3.03 3.38
2.77 3.36
2.76 3.63
2.31 3.28
2.06 3.11
2.08 3.34
1.88 3.15
1.44 2.53
1.28 2.37
111 2.17
1.03 2.09
0.94 1.98
0.85 1.87
0.76 1.74
0.73 1.74
0.66 1.64
0.68 1.75
0.60 1.58
0.56 1.55
0.48 1.36
0.41 1.21
0.37 1.10
0.32 0.99
277  17.28
100.00  100.00
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Compositional Analysis of Open-hole Sample 0418 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Real relative density

(Air = 1.000 at 1.016 bara and 15.6°C)

Flashed Liquid

89.53
230
0.8682

61.82
286
0.8923

21.46
470
0.9597

3.97
975
1.1019

213

Flashed Gas

0.80
91.6
0.7602

0.00
141
0.7841

26.0

0.903

Reservoir Fluid

62.75
229
0.8680

43.16
286
0.8923

14.99
470
0.9597

2.77
975
1.1019

157
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Recalculated Uncontaminated Composition of Open-hole Sample 0418 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.15
0.12

20.69

3.31
3.89
1.23
2.60
0.00
1.28
1.71
2.77
1.60
0.26
1.98
3.07
3.15
0.72
3.93
0.39
1.23
0.34
3.18
0.59
4.07
3.58
3.06
2.89
2.60
2.59
2.14
1.90
1.97
1.85
1.45
1.29
1.13
1.04
0.95
0.86
0.77
0.74
0.67
0.69
0.60
0.57
0.48
0.42
0.37
0.32
281

100.00

Weight %
0.00
0.00
0.04
0.02
2.13
0.64
1.10
0.46
0.97
0.00
0.59
0.79
1.53
0.86
0.13
1.07
1.97
1.98
0.42
2.88
0.27
0.84
0.23
2.62
0.46
3.72
3.38
3.16
3.25
3.17
3.42
3.05
2.88
3.17
3.12
2.55
241
2.20
2.12
2.01
1.90
1.77
1.77
1.67
1.78
1.61
1.57
1.38
1.23
1.12
1.01

17.58

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0418 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

62.25
230
0.8686

42.40
288
0.8937

15.16
470
0.9598

281
975
1.1019

156

1.8

1.7

41.6

213

0.8569
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Constant Composition Expansion at 74.9°C - Open-hole Sample 0418

Single-phase Fluid Properties
Saturation pressure (bubble-point pressure)

Average single phase compressibility
(From 376.8 bara to 77.2 bara)

Density at saturation pressure

Mean Single-phase Compressibilities
Pressure Range
Initial Pressure
(bara)
483.6
376.8
241.4

110.1

Final Pressure
(bara)

376.8
241.4
110.1

77.2

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

77.2 bara

93.8 x 10 -6 bar-1

0.7803 g cm-3

Mean
Compressibility
(bar-1) (2)
64.4 x 10 -6
75.9 x 10 -6
101.4 x 10 -6

136.8 x 10 -6

Core Laboratories (U.K.) Limited
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Constant Composition Expansion at 74.9°C - Open-hole Sample 0418

Pressure Relative Density Instantaneous  Y-function (3)
(bara) Volume (1) (g cm-3) Compressibility
(bar-1 x 10-6) (2)

483.6 0.9656 0.8081 60.8

483.0 0.9657 0.8081 60.8

482.9 0.9657 0.8081 60.8

447.4 0.9678 0.8063 63.1

412.8 0.9699 0.8045 65.6

377.5 0.9722 0.8026 68.5

376.8 Reservoir pressure 0.9723 0.8026 68.5

345.7 0.9744 0.8008 71.5

308.9 0.9770 0.7987 75.5

274.5 0.9797 0.7965 80.0

241.4 0.9823 0.7944 85.2

206.3 0.9854 0.7919 92.0

172.5 0.9886 0.7893 100.5

136.7 0.9924 0.7863 112.8

131.4 0.9930 0.7859 115.0

123.2 0.9939 0.7851 118.8

116.6 0.9947 0.7845 122.1

110.1 0.9955 0.7839 125.6

102.9 0.9964 0.7831 129.9

96.3 0.9973 0.7825 134.4

89.3 0.9982 0.7817 139.5

82.5 0.9992 0.7809 145.2

77.2 Saturation pressure 1.0000 0.7803

76.8 1.0019

73.4 1.0182

70.0 1.0367

63.0 1.0825 2.715

56.1 1.1426 2.626
49.3 1.2232 2.538
42.4 1.3345 2.452

35.5 1.4956 2.367

28.6 1.7425 2.284

21.7 2.1622 2.203

(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 74.9°C - Open-hole Sample 0418

Pressure oll
(bara) Viscosity
(cP)
483.6 1.871
380.2 1.685
376.8 Reservoir pressure 1.679
276.8 1.507
207.9 1.394
138.9 1.287
77.2 Saturation pressure 1.197
63.1 1.274
42.4 1.409
28.6 1.525
14.8 1.687
7.9 1.813
1.0 2.242

Reservoir Fluid Viscosity v Pressure at 74.9°C

2.400

2.200

2.000

1.800 - -

1.600

Viscosity (cP)
\
\

e ==t
\
\

1.400 'e

1.200 O

1.000

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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Reported Well and Sampling Information

Reservoir and Well Information

RESEIVOIr PrESSUIE ...covvvveeieeiiieesiieeeieeesiveeseeeees
Reservoir temperature.......c.cccooeevevvvieveeeeeeseeiienns

Sampling Information

Date sampled..........uuveeiiiiiiiiiiiiiieiee e
Sampling depth.........coooiiiiiie e,

Type of SAaMPIES.......vvvviieeeiiiiiiieee e,
Sampling company..........ccccevvveevveveevevevenennnn.

Type of mud system used...........ccccevvvvvvvnennnnnnn.

Maximum drawdown during sampling
Pump out voluMe.........cooeeeeeieeeeee,

Comments: Information supplied by Petroforma and Statoil ASA.

Flemish Pass
Bay du Nord C-78
oil

Ti-2

381.0 bara
77.0°C

02/09/2013
3181.5m TVD RT

Open-hole
Petroforma

OBM
54.8 bara

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

Mud Contamination in

Transfer Original Free Stabilised  Reservoir Sample
Cylinder MDT Water oil Fluid Volume
Number Chamber (cc) (wt %) (wt %) (cc)
0386 MRSC 273 0 4.5 4.2 520
0422 MS1, POS2, #5127 0 4.3 4.0 350
0401 MS1, POS6, #5135 0 2.5 2.3 350
Core Laboratories (U.K.) Limited
Advanced Technology Centre G.2
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Compositional Analysis of Open-hole Sample 0386 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 0.48 0.16 0.05
N, Nitrogen 0.00 0.00 0.34 0.12 0.02
C, Methane 0.10 0.01 65.23 21.98 2.50
C, Ethane 0.27 0.04 10.90 3.84 0.82
C; Propane 1.35 0.30 11.80 4.86 1.52
iC, i-Butane 0.77 0.22 2.44 1.33 0.55
nC, n-Butane 2.47 0.72 474 3.23 1.33
Cs neo-Pentane 0.00 0.00 0.01 0.00 0.00
iCs i-Pentane 1.72 0.62 1.23 1.56 0.80
nCs n-Pentane 2.54 0.92 1.25 2.11 1.08
Cs Hexanes 451 1.95 0.76 3.24 1.98
Me-Cyclo-pentane 1.99 0.84 0.19 1.38 0.83
Benzene 0.48 0.19 0.04 0.33 0.19
Cyclo-hexane 2.53 1.07 0.21 1.75 1.04
C; Heptanes 473 2.39 0.16 3.20 2.28
Me-Cyclo-hexane 3.96 1.96 0.12 2.67 1.86
Toluene 1.37 0.63 0.03 0.92 0.60
Cg Octanes 5.71 3.28 0.04 3.81 3.09
Ethyl-benzene 0.60 0.32 0.00 0.40 0.30
Meta/Para-xylene 1.97 1.05 0.01 1.31 0.99
Ortho-xylene 0.59 0.31 0.00 0.39 0.29
Cs Nonanes 4.70 3.04 0.02 3.13 2.85
Ciot+ Decanes plus 57.64 80.14 0.00 38.28 75.03
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 3.24 1.98 0.6631 86.2
Heptanes 6.66 4.34 0.7279 91.6
Octanes 7.40 5,55 0.7435 106
Nonanes 5.23 4.43 0.7684 119
Decanes plus 38.28 75.03 0.8850 276
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 199 26.7 141
Measured density at 15.6°C (g cm-3) 0.8437
Real relative density 0.926
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 50.5
Entrained water content (wt%o) 0.06

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.
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PNA Analysis of Open-hole Sample 0386 to C10+

Component
Weight % Mole wt Mole % Density
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.05 44.01 0.16
N,  Nitrogen 0.02 28.01 0.11
C, Methane 2.50 16.04 21.93
C, Ethane 0.83 30.07 3.87
Cs; Propane 1.55 44.10 4.93
iC, i-Butane 0.55 58.12 1.33
nC, n-Butane 1.34 58.12 3.24
iCs i-Pentane 0.78 72.15 1.52
nCs n-Pentane 1.05 72.15 2.04
Cs Hexanes- Paraffins 1.82 86.18 2.96 0.6628
Ce¢ Hexanes- Naphthenes 0.17 70.13 0.33 0.7500
Cs Hexanes Total 1.98 84.55 3.30 0.6693
C; Heptanes- Paraffins 1.56 100.20 2.19 0.6873
C; Heptanes- Naphthenes 2.55 87.96 4.07 0.7663
C; Heptanes- Aromatics 0.23 78.11 0.41 0.8840
C; Heptanes Total 4.33 91.36 6.67 0.7409
Cs  Octanes- Paraffins 1.86 114.23 2.29 0.7069
Cs Octanes- Naphthenes 3.01 103.01 4.11 0.7722
Cs  Octanes- Aromatics 0.68 92.14 1.04 0.8710
Cg Octanes Total 5.55 104.94 7.43 0.7593
Cy  Nonanes- Paraffins 1.77 128.26 1.94 0.7211
Cy  Nonanes- Naphthenes 1.17 118.40 1.39 0.7917
Cy  Nonanes- Aromatics 1.49 106.17 1.97 0.8715
Cy  Nonanes Total 4.43 117.46 5.30 0.7852
Ci+ Decanes plus 75.03 276.40 38.16 0.8850
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0386
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Statoil ASA
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Compositional Analysis of Open-hole Sample 0386 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.10
C, Ethane 0.27
C; Propane 1.35
iC, i-Butane 0.77
nC, n-Butane 2.47
Cs neo-Pentane 0.00
iCs i-Pentane 1.72
nCs n-Pentane 2.54
Cs Hexanes 4.51
Me-Cyclo-pentane 1.99
Benzene 0.48
Cyclo-hexane 2.53
C; Heptanes 4.73
Me-Cyclo-hexane 3.96
Toluene 1.37
Cs Octanes 5.71
Ethyl-benzene 0.60
Meta/Para-xylene 1.97
Ortho-xylene 0.59
Cy Nonanes 4.70
Tri-Me-benzene 0.69
Ciyo Decanes 5.81
Ci; Undecanes 5.01
Ci, Dodecanes 4.47
Ciz Tridecanes 4.56
Cis Tetradecanes 4.15
Cis Pentadecanes 4.06
Cis Hexadecanes 3.36
Ci; Heptadecanes 2.94
C;s Octadecanes 2.80
Ciy Nonadecanes 2.35
Cx Eicosanes 1.74
C,; Heneicosanes 1.56
C,, Docosanes 1.37
C,; Tricosanes 1.25
C,s Tetracosanes 1.12
C,s Pentacosanes 1.03
C, Hexacosanes 0.92
C,; Heptacosanes 0.86
Cys Octacosanes 0.81
C,9 Nonacosanes 0.80
Cs Triacontanes 0.71
Cs; Hentriacontanes 0.67
Cs; Dotriacontanes 0.57
Csz  Tritriacontanes 0.49
Cis Tetratriacontanes 0.43
Css Pentatriacontanes 0.36
Css+ Hexatriacontanes plus 2.75
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.04
0.30
0.22
0.72
0.00
0.62
0.92
1.95
0.84
0.19
1.07
2.39
1.96
0.63
3.28
0.32
1.05
0.31
3.04
0.42
4.18
3.70
3.62
4.01
3.96
421
3.75
3.50
3.54
3.10
241
2.28
2.10
2.00
1.86
1.78
1.66
1.62
1.57
1.62
1.49
1.44
1.26
1.13
1.02
0.89
16.02

100.00

Flashed Gas
Mole %
0.00
0.00
0.48
0.34
65.23
10.90
11.80
2.44
4.74
0.01
1.23
1.25
0.76
0.19
0.04
0.21
0.16
0.12
0.03
0.04
0.00
0.01
0.00
0.02
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
0.16 0.05
0.12 0.02
21.98 2.50
3.84 0.82
4.86 1.52
1.33 0.55
3.23 1.33
0.00 0.00
1.56 0.80
2.11 1.08
3.24 1.98
1.38 0.83
0.33 0.19
1.75 1.04
3.20 2.8
2.67 1.86
0.92 0.60
3.81 3.09
0.40 0.30
1.31 0.99
0.39 0.29
3.13 2.85
0.46 0.39
3.88 3.92
3.32 3.47
2.97 3.39
3.03 3.76
2.75 3.71
2.70 3.94
2.23 3.51
1.95 3.28
1.86 3.31
1.56 2.90
1.16 2.26
1.04 2.14
0.91 1.96
0.83 1.88
0.74 1.74
0.68 1.67
0.61 1.55
0.57 1.52
0.54 1.47
0.53 1.52
0.47 1.39
0.44 1.35
0.38 1.18
0.33 1.06
0.28 0.95
0.24 0.83
1.82  14.98
100.00  100.00
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Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

Compositional Analysis of Open-hole Sample 0386 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 86.27 0.82 57.57
Molecular Weight (g mol-1) 219 92.6 219
Density at 15.6°C (g cm-3) 0.8597 0.7589 0.8594
C10+

Mole % 57.64 0.00 38.28
Molecular Weight (g mol-1) 276 139 276
Density at 15.6°C (g cm-3) 0.8850 0.7826 0.8850
C20+

Mole % 17.44 11.57
Molecular Weight (g mol-1) 481 481
Density at 15.6°C (g cm-3) 0.9588 0.9588
Csex

Mole % 2.75 1.82
Molecular Weight (g mol-1) 1158 1158
Density at 15.6°C (g cm-3) 1.1023 1.1023

Calculated Whole Sample Properties
Average mole weight (g mol-1) 199 26.7 141

Real relative density 0.926
(Air = 1.000 at 1.016 bara and 15.6°C)

Core Laboratories (U.K.) Limited
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Statoil ASA
Bay Du Nord C-78

FINAL REPORT
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Recalculated Uncontaminated Composition of Open-hole Sample 0386 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.17
0.12

22.62

3.95
5.00
1.37
3.33
0.00
1.60
2.17
3.34
1.42
0.34
1.80
3.29
2.75
0.94
3.92
0.41
1.35
0.40
3.22
0.47
3.99
3.39
2.84
2.73
2.38
2.32
1.84
1.58
1.61
1.48
1.17
1.06
0.93
0.86
0.76
0.70
0.63
0.59
0.55
0.55
0.48
0.45
0.39
0.33
0.29
0.25
1.87

100.00

Weight %
0.00
0.00
0.05
0.02
2.61
0.86
1.59
0.57
1.39
0.00
0.83
1.13
2.07
0.86
0.19
1.09
2.37
1.94
0.63
3.22
0.31
1.03
0.31
2.97
0.41
4.09
3.59
3.29
3.44
3.25
3.44
2.94
2.70
2.90
2.80
2.31
2.22
2.05
1.96
1.81
1.74
1.62
1.58
1.54
1.59
1.45
1.41
1.23
1.10
0.99
0.87

15.64

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0386 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

56.33
219
0.8607

36.49
282
0.8882

11.86
481
0.9589

1.87
1159
1.1023

139

45

4.2

53.0

198

0.8445
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Advanced Technology Centre

G.9



Statoil ASA
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Compositional Analysis of Open-hole Sample 0422 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 0.46 0.16 0.05
N, Nitrogen 0.00 0.00 0.39 0.14 0.03
C, Methane 0.10 0.01 61.66 21.31 2.43
C, Ethane 0.22 0.03 10.52 3.77 0.81
C; Propane 1.08 0.24 12.23 4,92 1.54
iC, i-Butane 0.63 0.18 2.79 1.37 0.57
nC, n-Butane 2.12 0.62 5.79 3.38 1.40
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.55 0.56 1.76 1.62 0.83
nCs n-Pentane 2.40 0.87 1.85 2.21 1.13
Cs Hexanes 4.39 1.90 1.24 3.30 2.02
Me-Cyclo-pentane 1.99 0.84 0.30 1.41 0.84
Benzene 0.47 0.18 0.07 0.33 0.18
Cyclo-hexane 2.46 1.04 0.33 1.73 1.04
C; Heptanes 4.86 2.44 0.26 3.28 2.34
Me-Cyclo-hexane 3.97 1.96 0.17 2.66 1.86
Toluene 1.33 0.61 0.04 0.88 0.58
Cg Octanes 5.90 3.37 0.08 3.88 3.15
Ethyl-benzene 0.60 0.32 0.00 0.39 0.30
Meta/Para-xylene 1.97 1.05 0.01 1.30 0.98
Ortho-xylene 0.58 0.31 0.00 0.38 0.29
Cs Nonanes 4.90 3.16 0.02 3.22 2.94
Ciot+ Decanes plus 58.48 80.31 0.01 38.35 74.69
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 3.30 2.02 0.6631 86.2
Heptanes 6.75 4.40 0.7272 91.7
Octanes 7.42 5.59 0.7426 106
Nonanes 5.29 451 0.7671 120
Decanes plus 38.35 74.69 0.8876 274
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 199 28.6 141
Measured density at 15.6°C (g cm-3) 0.8467
Real relative density 0.995
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 52.3
Entrained water content (wt%o) 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
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PNA Analysis of Open-hole Sample 0422 to C10+

Component
Weight % Mole wt Mole % Density
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.05 44.01 0.16
N,  Nitrogen 0.03 28.01 0.14
C, Methane 2.43 16.04 21.28
C, Ethane 0.82 30.07 3.81
Cs; Propane 1.53 44.10 4.87
iC, i-Butane 0.58 58.12 1.39
nC, n-Butane 1.41 58.12 3.40
iCs i-Pentane 0.82 72.15 1.60
nCs n-Pentane 1.08 72.15 2.10
Cs Hexanes- Paraffins 1.85 86.18 3.02 0.6628
Cs Hexanes- Naphthenes 0.17 70.13 0.34 0.7500
Ce¢ Hexanes Total 2.02 84.57 3.35 0.6693
C; Heptanes- Paraffins 1.57 100.20 2.20 0.6873
C; Heptanes- Naphthenes 2.59 88.01 4.13 0.7664
C; Heptanes- Aromatics 0.23 78.11 0.42 0.8840
C; Heptanes Total 4.40 91.37 6.76 0.7411
Cs  Octanes- Paraffins 1.82 114.23 2.23 0.7068
Cs Octanes- Naphthenes 3.09 103.23 4.19 0.7721
Cs  Octanes- Aromatics 0.69 92.14 1.05 0.8710
Cg Octanes Total 5.59 104.96 7.47 0.7599
Cy  Nonanes- Paraffins 1.80 128.26 1.97 0.7211
Cy  Nonanes- Naphthenes 1.20 118.50 1.42 0.7918
Cy  Nonanes- Aromatics 1.51 106.17 1.99 0.8715
Cy  Nonanes Total 451 117.50 5.38 0.7851
Ci+ Decanes plus 74.73 273.70 38.30 0.8876
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0422
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Statoil ASA
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FINAL REPORT
RFLA 20140053

Compositional Analysis of Open-hole Sample 0422 to C36+

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 0.46 0.16 0.05
N, Nitrogen 0.00 0.00 0.39 0.14 0.03
C: Methane 0.10 0.01 61.66 21.31 2.43
C, Ethane 0.22 0.03 10.52 3.77 0.81
C; Propane 1.08 0.24 12.23 4.92 1.54
iC, i-Butane 0.63 0.18 2.79 1.37 0.57
nC, n-Butane 2.12 0.62 5.79 3.38 1.40
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.55 0.56 1.76 1.62 0.83
nCs n-Pentane 2.40 0.87 1.85 2.21 113
Cs Hexanes 4.39 1.90 1.24 3.30 202
Me-Cyclo-pentane 1.99 0.84 0.30 1.41 0.84
Benzene 0.47 0.18 0.07 0.33 0.18
Cyclo-hexane 2.46 1.04 0.33 1.73 1.04
C; Heptanes 4.86 2.44 0.26 3.28 234
Me-Cyclo-hexane 3.97 1.96 0.17 2.66 1.86
Toluene 1.33 0.61 0.04 0.88 0.58
Cs Octanes 5.90 3.37 0.08 3.88 315
Ethyl-benzene 0.60 0.32 0.00 0.39 0.30
Meta/Para-xylene 1.97 1.05 0.01 1.30 0.98
Ortho-xylene 0.58 0.31 0.00 0.38 0.29
Cs Nonanes 4,90 3.16 0.02 3.22 294
Tri-Me-benzene 0.84 0.51 0.00 0.55 0.47
Cio Decanes 5.85 4.18 0.01 3.84 389
C11 Undecanes 5.10 3.76 0.00 3.34 3.50
C, Dodecanes 454 3.67 0.00 2.98 3.41
Cy;s Tridecanes 4.61 4.04 0.00 3.02 3.76
Cis Tetradecanes 4.20 4.00 0.00 2.75 3.72
Cis Pentadecanes 4.10 4.23 0.00 2.69 3.94
Cis Hexadecanes 3.38 3.77 0.00 2.22 3.50
Ci; Heptadecanes 2.95 3.50 0.00 1.93 3.26
Cis Octadecanes 2.82 3.56 0.00 1.85 3.31
Cis Nonadecanes 2.39 3.15 0.00 1.57 2.93
C, Eicosanes 1.82 2.52 0.00 1.20 2.34
C.1 Heneicosanes 1.54 2.25 0.00 1.01 2.09
C,, Docosanes 1.40 2.14 0.00 0.92 1.99
C,3 Tricosanes 1.29 2.06 0.00 0.85 1.92
C,s Tetracosanes 1.16 1.93 0.00 0.76 1.80
Cxs Pentacosanes 1.05 1.81 0.00 0.69 1.68
C, Hexacosanes 0.95 1.71 0.00 0.62 1.59
C,; Heptacosanes 0.91 1.71 0.00 0.60 1.59
C,s Octacosanes 0.83 1.62 0.00 0.54 1.50
C,s Nonacosanes 0.83 1.67 0.00 0.54 1.55
Cs Triacontanes 0.75 1.57 0.00 0.49 1.46
Cs1  Hentriacontanes 0.69 1.50 0.00 0.45 1.39
Cs; Dotriacontanes 0.58 1.30 0.00 0.38 1.21
Css  Tritriacontanes 0.53 1.21 0.00 0.35 1.13
Css Tetratriacontanes 0.43 1.02 0.00 0.28 0.95
Css Pentatriacontanes 0.40 0.98 0.00 0.26 0.91
Css+ Hexatriacontanes plus 2.54 14.94 0.00 1.67 13.90
Totals 100.00 100.00 100.00 100.00 100.00
Note:- 0.00 means less than 0.005
Core Laboratories (U.K.) Limited
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Compositional Analysis of Open-hole Sample 0422 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 87.51 1.29 57.81
Molecular Weight (g mol-1) 218 92.1 217
Density at 15.6°C (g cm-3) 0.8612 0.7601 0.8608
C10+

Mole % 58.48 0.01 38.35
Molecular Weight (g mol-1) 274 136 274
Density at 15.6°C (g cm-3) 0.8876 0.7798 0.8876
C20+

Mole % 17.70 11.61
Molecular Weight (g mol-1) 472 472
Density at 15.6°C (g cm-3) 0.9655 0.9655
Csex

Mole % 2.54 1.67
Molecular Weight (g mol-1) 1174 1174
Density at 15.6°C (g cm-3) 1.1454 1.1454

Calculated Whole Sample Properties
Average mole weight (g mol-1) 199 28.6 141

Real relative density 0.995
(Air = 1.000 at 1.016 bara and 15.6°C)
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Recalculated Uncontaminated Composition of Open-hole Sample 0422 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.16
0.14

21.87

3.87
5.06
1.41
3.47
0.01
1.66
2.27
3.39
1.45
0.34
1.78
3.37
2.74
0.91
3.99
0.40
1.33
0.39
3.31
0.57
3.94
3.41
2.86
2.74
2.40
2.33
1.85
1.58
1.61
1.50
1.21
1.03
0.94
0.87
0.78
0.70
0.64
0.61
0.56
0.56
0.51
0.47
0.39
0.35
0.29
0.27
1.71

100.00

Weight %
0.00
0.00
0.05
0.03
2.53
0.84
1.61
0.59
1.46
0.00
0.87
1.18
2.11
0.88
0.19
1.08
2.43
1.94
0.60
3.28
0.31
1.02
0.30
3.06
0.49
4.05
3.61
3.32
3.46
3.29
3.46
2.96
2.71
2.92
2.84
2.39
2.17
2.07
2.00
1.87
1.75
1.65
1.65
1.57
1.62
1.52
1.45
1.26
1.17
0.99
0.95

14.45

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0422 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

56.69
217
0.8622

36.68
278
0.8908

11.89
473
0.9656

1.71
1174
1.1454

139

4.3

4.0

54.8

199

0.8475
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Compositional Analysis of Open-hole Sample 0401 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 0.47 0.15 0.04
N, Nitrogen 0.00 0.00 0.33 0.10 0.02
C: Methane 0.09 0.01 60.43 19.05 2.05
C, Ethane 0.20 0.03 10.49 3.43 0.69
C; Propane 0.91 0.20 12.44 453 1.34
iC, i-Butane 0.52 0.15 2.91 1.27 0.50
nC, n-Butane 1.75 0.50 6.15 3.13 1.22
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.37 0.49 1.87 1.53 0.74
nCs n-Pentane 2.11 0.75 1.99 2.08 1.01
Cs Hexanes 4.20 1.78 1.33 3.30 1.91
Me-Cyclo-pentane 191 0.79 0.34 1.42 0.80
Benzene 0.53 0.20 0.08 0.39 0.20
Cyclo-hexane 2.44 1.01 0.39 1.80 1.02
C; Heptanes 4.69 2.31 0.33 3.32 2.24
Me-Cyclo-hexane 3.94 1.91 0.22 2.78 1.83
Toluene 1.50 0.68 0.06 1.05 0.65
Cg Octanes 5.76 3.23 0.11 3.98 3.06
Ethyl-benzene 0.61 0.32 0.00 0.42 0.30
Meta/Para-xylene 1.93 1.01 0.01 1.33 0.95
Ortho-xylene 0.64 0.33 0.00 0.44 0.31
Cs Nonanes 4.80 3.03 0.03 3.30 2.85
Ciot+ Decanes plus 60.10 81.27 0.00 41.19 76.27
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 3.30 191 0.6631 86.2
Heptanes 6.93 4.26 0.7283 91.5
Octanes 7.81 5.54 0.7445 106
Nonanes 5.49 4.41 0.7682 119
Decanes plus 41.19 76.27 0.8866 275
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 203 29.3 149
Measured density at 15.6°C (g cm-3) 0.8489
Real relative density 1.020
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 44.9
Entrained water content (wt%o) 0.16

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.
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PNA Analysis of Open-hole Sample 0401 to C10+

Component
Weight % Mole wt Mole % Density
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 0.15
N,  Nitrogen 0.02 28.01 0.10
C, Methane 2.05 16.04 18.97
C, Ethane 0.70 30.07 3.43
Cs; Propane 1.36 44.10 4.56
iC, i-Butane 0.50 58.12 1.27
nC, n-Butane 1.24 58.12 3.16
iCs i-Pentane 0.74 72.15 1.51
nCs n-Pentane 0.99 72.15 2.04
Cs Hexanes- Paraffins 1.75 86.18 3.00 0.6627
Ce¢ Hexanes- Naphthenes 0.17 70.13 0.36 0.7500
Cs Hexanes Total 1.91 84.47 3.36 0.6696
C; Heptanes- Paraffins 1.54 100.20 2.28 0.6873
C; Heptanes- Naphthenes 2.50 87.98 4.21 0.7664
C; Heptanes- Aromatics 0.23 78.11 0.43 0.8840
C; Heptanes Total 4.26 91.40 6.92 0.7408
Cs  Octanes- Paraffins 1.84 114.23 2.39 0.7069
Cs Octanes- Naphthenes 3.01 103.06 4.34 0.7722
Cs  Octanes- Aromatics 0.69 92.14 1.10 0.8710
Cg Octanes Total 5.54 104.93 7.84 0.7595
Cy  Nonanes- Paraffins 1.74 128.26 2.01 0.7211
Cy  Nonanes- Naphthenes 1.19 118.55 1.48 0.7919
Cy  Nonanes- Aromatics 1.48 106.17 2.07 0.8715
Cy  Nonanes Total 4.41 117.45 5.57 0.7856
Ci+ Decanes plus 76.24 275.00 41.13 0.8866
Total 100.00 100.00

Note:- 0.00 means less than 0.005
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0401

3
S <
HE
o
62
60
58
52
3}
2 T
Q
50 g
48
46
44
42
™
40 3
SN
Q
32 ©
Q
S o
30
3 x
s o
28 o = w0
o - LR
26 o O -
5 8 e e &2 Q ©
e =4 O O e ‘(_) ~
24 o s - €0
Q [
=t K=l
2 O =
S Lo
20 = = 2Q
3
18 &
(6]
SN
16 | Saw
Z2a 8
14 [1s] (_)%
= c O
(= S
Q
12 - 22z,
ol ON
X2 cQ
10 Lo |
g o &
8 3| & ui @
- 3
6 g c%
) &g
o S &
2 < D
&2 ~n o
0 I8y I —
0 5 10 15 20 25

Retention time

Core Laboratories (U.K.) Limited
Advanced Technology Centre G.19



Statoil ASA
Bay Du Nord C-78

FINAL REPORT
RFLA 20140053

Compositional Analysis of Open-hole Sample 0401 to C36+

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 0.47 0.15 0.04
N, Nitrogen 0.00 0.00 0.33 0.10 0.02
C: Methane 0.09 0.01 60.43 19.05 2.05
C, Ethane 0.20 0.03 10.49 3.43 0.69
C; Propane 0.91 0.20 12.44 4,53 1.34
iC, i-Butane 0.52 0.15 291 1.27 0.50
nC, n-Butane 1.75 0.50 6.15 3.13 1.22
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.37 0.49 1.87 1.53 0.74
nCs n-Pentane 2.11 0.75 1.99 2.08 1.01
Cs Hexanes 4.20 1.78 1.33 3.30 191
Me-Cyclo-pentane 1.91 0.79 0.34 1.42 0.80
Benzene 0.53 0.20 0.08 0.39 0.20
Cyclo-hexane 2.44 1.01 0.39 1.80 1.02
C; Heptanes 4.69 2.31 0.33 3.32 224
Me-Cyclo-hexane 3.94 1.91 0.22 2.78 1.83
Toluene 1.50 0.68 0.06 1.05 0.65
Cs Octanes 5.76 3.23 0.11 3.98 3.06
Ethyl-benzene 0.61 0.32 0.00 0.42 0.30
Meta/Para-xylene 1.93 1.01 0.01 1.33 0.95
Ortho-xylene 0.64 0.33 0.00 0.44 0.31
Cs Nonanes 4.80 3.03 0.03 3.30 285
Tri-Me-benzene 0.75 0.44 0.00 0.51 0.41
Cio Decanes 5.93 4.16 0.00 4.08 390
C11 Undecanes 5.07 3.66 0.00 3.48 3.44
C, Dodecanes 4.50 3.56 0.00 3.08 3.34
Cy;s Tridecanes 4.38 3.77 0.00 3.00 3.53
Cis Tetradecanes 3.93 3.67 0.00 2.69 3.44
Cis Pentadecanes 3.97 4.02 0.00 2.72 3.77
Cis Hexadecanes 3.17 3.46 0.00 2.17 3.24
Ci; Heptadecanes 2.76 3.22 0.00 1.89 3.02
Cis Octadecanes 2.69 3.33 0.00 1.85 3.12
Cis Nonadecanes 2.37 3.06 0.00 1.62 2.87
C, Eicosanes 1.77 2.40 0.00 1.22 2.25
C.1 Heneicosanes 1.59 2.28 0.00 1.09 2.14
C,, Docosanes 1.45 2.17 0.00 0.99 2.03
C,3 Tricosanes 1.28 2.01 0.00 0.88 1.88
C,s Tetracosanes 1.17 1.91 0.00 0.80 1.79
Cxs Pentacosanes 1.09 1.85 0.00 0.75 1.74
C, Hexacosanes 0.96 1.69 0.00 0.66 1.58
C,; Heptacosanes 0.90 1.66 0.00 0.62 1.56
C,s Octacosanes 0.83 1.59 0.00 0.57 1.49
C,s Nonacosanes 0.83 1.65 0.00 0.57 1.55
Cs Triacontanes 0.76 1.55 0.00 0.52 1.46
Cs1  Hentriacontanes 0.71 1.49 0.00 0.48 1.40
Cs; Dotriacontanes 0.61 1.33 0.00 0.42 1.25
Css  Tritriacontanes 0.53 1.19 0.00 0.36 1.12
Css Tetratriacontanes 0.46 1.06 0.00 0.31 0.99
Css Pentatriacontanes 0.37 0.88 0.00 0.25 0.83
Css+ Hexatriacontanes plus 5.27 18.21 0.00 3.61 17.13
Totals 100.00 100.00 100.00 100.00 100.00
Note:- 0.00 means less than 0.005
Core Laboratories (U.K.) Limited
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Compositional Analysis of Open-hole Sample 0401 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Calculated Whole Sample Properties

Average mole weight (g mol-1)

Real relative density

(Air = 1.000 at 1.016 bara and 15.6°C)

Flashed Liquid

88.85
220
0.8617

60.10
275
0.8866

20.58
444
0.9546

5.27
703
1.0722

203

Flashed Gas

1.57
92.6
0.7588

0.00
135
0.7793

29.3

1.020

Reservoir Fluid

61.42
219
0.8612

41.19
275
0.8866

14.10
444
0.9546

3.61
703
1.0722

149
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Recalculated Uncontaminated Composition of Open-hole Sample 0401 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.15
0.10

19.35

3.48
4.61
1.29
3.18
0.01
1.56
2.11
3.36
1.44
0.39
1.83
3.38
2.82
1.07
4.05
0.43
1.35
0.45
3.36
0.52
4.14
3.52
3.01
2.83
2.48
2.51
1.95
1.68
1.70
1.58
1.22
1.11
1.01
0.90
0.82
0.76
0.67
0.63
0.58
0.58
0.53
0.49
0.43
0.37
0.32
0.26
3.67

100.00

Weight %
0.00
0.00
0.05
0.02
2.10
0.71
1.38
0.51
1.25
0.00
0.76
1.03
1.96
0.82
0.21
1.04
2.29
1.88
0.66
3.13
0.31
0.97
0.32
2.92
0.43
3.99
3.50
3.29
3.36
3.19
3.50
2.93
2.70
2.89
2.82
2.28
2.18
2.08
1.93
1.83
1.78
1.62
1.59
1.53
1.58
1.49
1.43
1.28
1.15
1.02
0.85

17.49

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0401 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

60.81
219
0.8620

40.26
278
0.8884

14.33
444
0.9547

3.67
703
1.0722

148

25

2.3

46.0

203

0.8495
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Constant Composition Expansion at 77.0°C - Open-hole Sample 0386

Single-phase Fluid Properties
Saturation pressure (bubble-point pressure)

Average single phase compressibility
(From 381.0 bara to 81.2 bara)

Density at saturation pressure

Mean Single-phase Compressibilities
Pressure Range
Initial Pressure
(bara)
486.5
381.0
275.5

172.4

Final Pressure
(bara)

381.0
275.5
172.4

81.2

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

81.2 bara

101.1 x 10 -6 bar-1

0.7604 g cm-3

Mean
Compressibility
(bar-1) (2)
72.8 x 10 -6
82.3 x 10 -6
97.6 x 10 -6

126.9 x 10 -6

Core Laboratories (U.K.) Limited
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Constant Composition Expansion at 77.0°C - Open-hole Sample 0386

Pressure Relative Density Instantaneous  Y-function (3)
(bara) Volume (1) (g cm-3) Compressibility
(bar-1 x 10-6) (2)

486.5 0.9627 0.7898 69.2

483.6 0.9629 0.7897 69.4

482.8 0.9630 0.7896 69.5

482.5 0.9630 0.7896 69.5

448.7 0.9653 0.7877 717

412.2 0.9679 0.7856 74.4

381.0 Reservoir pressure 0.9701 0.7838 76.9

343.2 0.9730 0.7815 80.5

309.4 0.9757 0.7793 84.2

275.5 0.9786 0.7770 88.6

240.7 0.9817 0.7746 94.0

205.7 0.9851 0.7719 100.8

172.4 0.9885 0.7692 109.0

139.9 0.9922 0.7664 119.6

101.9 0.9970 0.7627 137.9

96.4 0.9978 0.7621 141.4

89.4 0.9988 0.7613 146.4

83.1 0.9997 0.7606 151.3

81.2 Saturation pressure 1.0000 0.7604

76.7 1.0226

70.0 1.0635 2.531

66.5 1.0887 2.497

63.0 1.1174 2.461

56.2 1.1865 2.389
49.3 1.2802 2.312
42.4 1.4100 2.230

35.5 1.6004 2.141

28.6 1.8984 2.044

21.7 2.4150 1.934

(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 77.0°C - Open-hole Sample 0386

Pressure oll
(bara) Viscosity
(cP)
483.6 1.431
381.0 Reservoir pressure 1.297
380.2 1.296
276.8 1.169
207.9 1.090
138.9 1.017
81.2 Saturation pressure 0.961
63.1 1.013
42.4 1.090
28.6 1.162
14.8 1.273
7.9 1.370
1.0 2.093

Reservoir Fluid Viscosity v Pressure at 77.0°C

2.150

1.950

1.750

=
a1
a1
=}

1.350 i

Viscosity (cP)

1.150 Q

0.950 S~

0.750

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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Reported Well and Sampling Information

Reservoir and Well Information

RESEIVOIr PrESSUIE ...covvvveeieeiiieesiieeeieeesiveeseeeees
Reservoir temperature.......c.cccooeevevvvieveeeeeeseeiienns

Sampling Information

Date sampled..........uuveeiiiiiiiiiiiiiieiee e
Sampling depth.........coooiiiiiie e,

Type of SAaMPIES.......vvvviieeeiiiiiiieee e,
Sampling company..........ccccevvveevveveevevevenennnn.

Type of mud system used...........ccccevvvvvvvnennnnnnn.

Maximum drawdown during sampling
Pump out voluMe.........cooeeeeeieeeeee,

Comments: Information supplied by Petroforma and Statoil ASA.

Flemish Pass
Bay du Nord C-78
oil

Ti-2

383.6 bara
78.4°C

02/09/2013
3219.2mTVD RT

Open-hole
Petroforma

OBM
0.3 bara

Core Laboratories (U.K.) Limited
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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 oil Fluid Volume

Number Chamber (m TVD RT) Date (cc) (wt %) (Wt %) (cc)
0414 MS2, POS3, #1208 3219.2 02.09.2013 0 1.9 1.7 355
0416 MS2, POS2, #1207 3219.2 02.09.2013 0 2.0 1.8 335
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Compositional Analysis of Open-hole Sample 0414 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 0.51 0.17 0.05
N, Nitrogen 0.00 0.00 0.36 0.12 0.02
C, Methane 0.04 0.00 63.02 21.56 2.44
C, Ethane 0.16 0.02 10.65 3.74 0.80
C; Propane 0.99 0.22 12.20 4.82 1.50
iC, i-Butane 0.61 0.18 2.77 1.35 0.55
nC, n-Butane 2.08 0.60 5.58 3.27 1.35
Cs neo-Pentane 0.00 0.00 0.02 0.01 0.00
iCs i-Pentane 1.55 0.56 1.54 1.54 0.79
nCs n-Pentane 2.38 0.86 1.55 2.10 1.07
Cs Hexanes 4.41 1.90 0.90 3.20 1.95
Me-Cyclo-pentane 2.03 0.85 0.21 141 0.84
Benzene 0.47 0.18 0.05 0.33 0.18
Cyclo-hexane 2.48 1.04 0.23 1.71 1.02
C; Heptanes 4.90 2.45 0.17 3.29 2.33
Me-Cyclo-hexane 4.00 1.96 0.12 2.68 1.86
Toluene 1.32 0.61 0.03 0.88 0.57
Cg Octanes 5.96 3.40 0.05 3.95 3.19
Ethyl-benzene 0.60 0.32 0.00 0.40 0.30
Meta/Para-xylene 2.01 1.07 0.01 1.33 1.00
Ortho-xylene 0.60 0.32 0.00 0.39 0.30
Cs Nonanes 4.95 3.17 0.02 3.27 2.96
Ciot+ Decanes plus 58.46 80.29 0.01 38.48 74.93
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 3.20 1.95 0.6631 86.2
Heptanes 6.74 4.37 0.7269 91.7
Octanes 7.51 5.62 0.7423 106
Nonanes 5.39 4.56 0.7674 120
Decanes plus 38.48 74.93 0.8876 275
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 201 27.7 141
Measured density at 15.6°C (g cm-3) 0.8471
Real relative density 0.964
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 51.5
Entrained water content (wt%o) 0.12

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.
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Bay Du Nord C-78 RFLA 20140053

PNA Analysis of Open-hole Sample 0414 to C10+

Component
Weight % Mole wt Mole % Density
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.05 44.01 0.17
N,  Nitrogen 0.02 28.01 0.12
C, Methane 2.44 16.04 21.49
C, Ethane 0.80 30.07 3.74
Cs; Propane 1.51 44.10 4.84
iC, i-Butane 0.56 58.12 1.35
nC, n-Butane 1.35 58.12 3.28
iCs i-Pentane 0.79 72.15 1.54
nCs n-Pentane 1.05 72.15 2.06
Cs Hexanes- Paraffins 1.79 86.18 2.93 0.6628
Ce¢ Hexanes- Naphthenes 0.16 70.13 0.32 0.7500
Cs Hexanes Total 1.95 84.61 3.25 0.6691
C; Heptanes- Paraffins 1.57 100.20 2.21 0.6873
C; Heptanes- Naphthenes 2.57 87.98 4.12 0.7663
C; Heptanes- Aromatics 0.23 78.11 0.42 0.8840
C; Heptanes Total 4.36 91.37 6.74 0.7409
Cs  Octanes- Paraffins 1.77 114.23 2.18 0.7068
Cs Octanes- Naphthenes 3.16 103.33 4.32 0.7721
Cs  Octanes- Aromatics 0.69 92.14 1.05 0.8710
Cg Octanes Total 5.62 104.92 7.56 0.7605
Cy  Nonanes- Paraffins 1.82 128.26 2.00 0.7211
Cy  Nonanes- Naphthenes 1.22 118.51 1.45 0.7918
Cy  Nonanes- Aromatics 1.51 106.17 2.01 0.8715
Cy  Nonanes Total 4,55 117.54 5.47 0.7849
Ci+ Decanes plus 74.94 275.50 38.39 0.8876
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0414
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Compositional Analysis of Open-hole Sample 0414 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.04
C, Ethane 0.16
C; Propane 0.99
iC, i-Butane 0.61
nC, n-Butane 2.08
Cs neo-Pentane 0.00
iCs i-Pentane 1.55
nCs n-Pentane 2.38
Cs Hexanes 4.41
Me-Cyclo-pentane 2.03
Benzene 0.47
Cyclo-hexane 2.48
C; Heptanes 4.90
Me-Cyclo-hexane 4.00
Toluene 1.32
Cs Octanes 5.96
Ethyl-benzene 0.60
Meta/Para-xylene 2.01
Ortho-xylene 0.60
Cy Nonanes 4.95
Tri-Me-benzene 0.79
Ciyo Decanes 5.97
Ci; Undecanes 5.16
C, Dodecanes 4.46
Ciz Tridecanes 4.40
Cis Tetradecanes 3.96
Cis Pentadecanes 3.78
Cis Hexadecanes 3.11
Ci; Heptadecanes 2.69
C;s Octadecanes 2.68
Ciy Nonadecanes 2.40
Cx Eicosanes 1.80
C,; Heneicosanes 1.62
C,, Docosanes 1.43
C,; Tricosanes 1.31
C,s Tetracosanes 1.21
C,s Pentacosanes 1.08
C, Hexacosanes 0.96
C,; Heptacosanes 0.92
Cys Octacosanes 0.86
C,9 Nonacosanes 0.86
Cs Triacontanes 0.76
Cs; Hentriacontanes 0.71
Cs; Dotriacontanes 0.60
Csz  Tritriacontanes 0.53
Cis Tetratriacontanes 0.44
Css Pentatriacontanes 0.41
Cs+  Hexatriacontanes plus 3.56
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.00
0.02
0.22
0.18
0.60
0.00
0.56
0.86
1.90
0.85
0.18
1.04
2.45
1.96
0.61
3.40
0.32
1.07
0.32
3.17
0.47
4.24
3.78
3.58
3.84
3.75
3.89
3.44
3.18
3.35
3.14
2.46
2.35
2.17
2.08
1.99
1.86
1.72
171
1.67
1.72
1.58
1.53
1.33
121
1.04
0.99
16.22

100.00

Flashed Gas
Mole %
0.00
0.00
0.51
0.36
63.02
10.65
12.20
2.77
5.58
0.02
1.54
1.55
0.90
0.21
0.05
0.23
0.17
0.12
0.03
0.05
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
0.17 0.05
0.12 0.02
21.56 2.44
3.74 0.80
4.82 1.50
1.35 0.55
3.27 1.35
0.01 0.00
1.54 0.79
2.10 1.07
3.20 1.95
1.41 0.84
0.33 0.18
171 1.02
3.29 233
2.68 1.86
0.88 0.57
3.95 319
0.40 0.30
1.33 1.00
0.39 0.30
3.27 2.96
0.52 0.44
3.94 3.96
3.40 3.53
2.93 3.34
2.90 3.58
2.61 3.50
2.49 3.63
2.05 3.21
1.77 2.97
1.76 3.13
1.58 2.93
1.18 2.30
1.06 2.19
0.94 2.03
0.86 1.94
0.79 1.86
0.71 1.73
0.63 1.61
0.61 1.60
0.57 1.56
0.56 1.60
0.50 1.47
0.47 1.43
0.40 1.24
0.35 1.13
0.29 0.97
0.27 0.93
234 1512
100.00  100.00
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Statoil ASA FINAL REPORT
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Compositional Analysis of Open-hole Sample 0414 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 87.78 0.90 58.12
Molecular Weight (g mol-1) 219 92.9 218
Density at 15.6°C (g cm-3) 0.8612 0.7593 0.8609
C10+

Mole % 58.46 0.01 38.48
Molecular Weight (g mol-1) 275 136 275
Density at 15.6°C (g cm-3) 0.8876 0.7796 0.8876
C20+

Mole % 19.06 12.53
Molecular Weight (g mol-1) 459 459
Density at 15.6°C (g cm-3) 0.9599 0.9599
Csex

Mole % 3.56 2.34
Molecular Weight (g mol-1) 914 914
Density at 15.6°C (g cm-3) 1.1117 1.1117

Calculated Whole Sample Properties
Average mole weight (g mol-1) 201 27.7 141

Real relative density 0.964
(Air = 1.000 at 1.016 bara and 15.6°C)

Core Laboratories (U.K.) Limited
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Recalculated Uncontaminated Composition of Open-hole Sample 0414 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.18
0.12

21.83

3.79
4.87
1.36
3.31
0.01
1.56
2.12
3.24
1.42
0.33
1.73
3.33
2.71
0.89
3.99
0.40
1.34
0.40
3.31
0.52
3.99
3.42
2.88
2.77
2.45
2.34
1.89
1.62
1.66
1.55
1.19
1.08
0.95
0.87
0.80
0.72
0.64
0.61
0.57
0.57
0.51
0.48
0.40
0.35
0.29
0.27
2.37

100.00

Weight %
0.00
0.00
0.05
0.02
2.49
0.81
1.53
0.56
1.37
0.00
0.80
1.09
1.99
0.85
0.18
1.04
2.37
1.89
0.58
3.24
0.30
1.01
0.30
3.01
0.45
4.03
3.58
3.30
3.45
3.31
3.42
2.98
2.73
2.96
2.89
2.32
2.22
2.06
1.97
1.89
1.76
1.64
1.63
1.59
1.63
1.50
1.45
1.27
1.15
0.99
0.94

15.41

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0414 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

57.61
218
0.8614

37.76
278
0.8890

12.67
459
0.9600

2.37
914
1.1117

141

1.9

1.7

52.5

200

0.8475
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Compositional Analysis of Open-hole Sample 0416 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 0.53 0.18 0.06
N, Nitrogen 0.00 0.00 0.37 0.13 0.03
C: Methane 0.12 0.01 64.26 21.75 2.50
C, Ethane 0.27 0.04 10.69 3.79 0.82
C; Propane 131 0.29 11.93 4.89 1.55
iC, i-Butane 0.73 0.22 2.55 1.35 0.56
nC, n-Butane 2.39 0.71 5.01 3.28 1.37
Cs neo-Pentane 0.00 0.00 0.01 0.00 0.00
iCs i-Pentane 1.66 0.61 1.37 1.56 0.81
nCs n-Pentane 2.50 0.92 1.40 2.13 1.10
Cs Hexanes 4.43 1.94 0.88 3.23 2.00
Me-Cyclo-pentane 2.00 0.86 0.22 1.40 0.85
Benzene 0.48 0.19 0.05 0.33 0.19
Cyclo-hexane 2.50 1.07 0.25 1.74 1.05
C; Heptanes 4.78 2.44 0.21 3.24 2.33
Me-Cyclo-hexane 3.95 1.98 0.14 2.67 1.88
Toluene 1.33 0.62 0.03 0.89 0.59
Cg Octanes 5.81 3.37 0.06 3.87 3.17
Ethyl-benzene 0.59 0.32 0.00 0.39 0.30
Meta/Para-xylene 1.95 1.05 0.01 1.29 0.99
Ortho-xylene 0.60 0.32 0.00 0.40 0.30
Cs Nonanes 4.78 3.12 0.03 3.18 2.92
Ciot+ Decanes plus 57.82 79.92 0.00 38.31 74.63
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 3.23 2.00 0.6631 86.2
Heptanes 6.71 4.42 0.7276 91.6
Octanes 7.43 5.64 0.7428 106
Nonanes 5.26 451 0.7678 120
Decanes plus 38.31 74.63 0.8870 272
Whole Sample Properties Flashed Liquid Flashed Gas Reservoir Fluid
Average mole weight (g mol-1) 197 27.2 139
Measured density at 15.6°C (g cm-3) 0.8448
Real relative density 0.945
(Air = 1.000 at 1.016 bara & 15.6°C)
Flash Gas/Oil Ratio (Sm3/Sm3) (1) 51.4
Entrained water content (wt%o) 0.04

Note:- 0.00 means less than 0.005
n/d = not determined

(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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Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

PNA Analysis of Open-hole Sample 0416 to C10+

Component
Weight % Mole wt Mole % Density
H, Hydrogen 0.00 2.02 0.00
H,S Hydrogen sulphide 0.00 34.08 0.00
CO, Carbon dioxide 0.06 44.01 0.18
N,  Nitrogen 0.03 28.01 0.12
C, Methane 2.50 16.04 21.70
C, Ethane 0.82 30.07 3.81
Cs; Propane 1.57 44.10 4.95
iC, i-Butane 0.57 58.12 1.36
nC, n-Butane 1.37 58.12 3.28
iCs i-Pentane 0.80 72.15 1.55
nCs n-Pentane 1.07 72.15 2.06
Cs Hexanes- Paraffins 1.82 86.18 2.94 0.6627
Ce¢ Hexanes- Naphthenes 0.18 70.13 0.35 0.7500
Cs Hexanes Total 2.00 84.47 3.29 0.6696
C; Heptanes- Paraffins 1.57 100.20 2.18 0.6873
C; Heptanes- Naphthenes 2.60 88.00 4.11 0.7663
C; Heptanes- Aromatics 0.23 78.11 0.41 0.8840
C; Heptanes Total 4.41 91.37 6.71 0.7410
Cs  Octanes- Paraffins 1.88 114.23 2.28 0.7069
Cs Octanes- Naphthenes 3.08 103.05 4.16 0.7722
Cs  Octanes- Aromatics 0.68 92.14 1.03 0.8710
Cg Octanes Total 5.64 104.97 7.47 0.7593
Cy  Nonanes- Paraffins 1.81 128.26 1.96 0.7211
Cy  Nonanes- Naphthenes 1.19 118.36 1.40 0.7917
Cy  Nonanes- Aromatics 1.51 106.17 1.98 0.8715
Cy  Nonanes Total 451 117.48 5.34 0.7849
Ci+ Decanes plus 74.66 271.80 38.19 0.8870
Total 100.00 100.00

Note:- 0.00 means less than 0.005

Core Laboratories (U.K.) Limited
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Chromatodraphic Profile of Flashed Liquid Ex. Open-hole Sample 0416
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Compositional Analysis of Open-hole Sample 0416 to C36+

Flashed Liquid

Mole % Weight %

Component
H, Hydrogen 0.00
H,S Hydrogen sulphide 0.00
CO, Carbon dioxide 0.00
N, Nitrogen 0.00
C, Methane 0.12
C, Ethane 0.27
C; Propane 1.31
iC, i-Butane 0.73
nC, n-Butane 2.39
Cs neo-Pentane 0.00
iCs i-Pentane 1.66
nCs n-Pentane 2.50
Cs Hexanes 4.43
Me-Cyclo-pentane 2.00
Benzene 0.48
Cyclo-hexane 2.50
C; Heptanes 4.78
Me-Cyclo-hexane 3.95
Toluene 1.33
Cs Octanes 5.81
Ethyl-benzene 0.59
Meta/Para-xylene 1.95
Ortho-xylene 0.60
Cy Nonanes 4,78
Tri-Me-benzene 0.78
Ciyo Decanes 5.94
Ci; Undecanes 5.08
C, Dodecanes 4.38
Ciz Tridecanes 4.28
Cis Tetradecanes 3.94
Cis Pentadecanes 3.72
Cis Hexadecanes 3.06
Ci; Heptadecanes 2.65
C;s Octadecanes 2.62
Ciy Nonadecanes 2.32
Cx Eicosanes 1.80
C,; Heneicosanes 1.60
C,, Docosanes 1.40
C,; Tricosanes 1.28
C,s Tetracosanes 1.16
C,s Pentacosanes 1.05
C, Hexacosanes 0.95
C,; Heptacosanes 0.89
Cys Octacosanes 0.85
C,9 Nonacosanes 0.83
Cs Triacontanes 0.74
Cs; Hentriacontanes 0.71
Cs; Dotriacontanes 0.60
Csz  Tritriacontanes 0.51
Cis Tetratriacontanes 0.44
Css Pentatriacontanes 0.42
Cs+  Hexatriacontanes plus 3.82
Totals 100.00

Note:- 0.00 means less than 0.005

0.00
0.00
0.00
0.00
0.01
0.04
0.29
0.22
0.71
0.00
0.61
0.92
1.94
0.86
0.19
1.07
2.44
1.98
0.62
3.37
0.32
1.05
0.32
3.12
0.48
4.27
3.80
3.59
3.81
3.80
3.90
3.46
3.19
3.35
3.10
2.52
2.37
2.17
2.07
1.96
1.84
1.74
1.70
1.67
1.69
1.57
1.55
1.35
1.19
1.07
1.04
15.67

100.00

Flashed Gas
Mole %
0.00
0.00
0.53
0.37
64.26
10.69
11.93
2.55
5.01
0.01
1.37
1.40
0.88
0.22
0.05
0.25
0.21
0.14
0.03
0.06
0.00
0.01
0.00
0.03
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
0.18 0.06
0.13 0.03
21.75 2.50
3.79 0.82
4.89 1.55
1.35 0.56
3.28 1.37
0.00 0.00
1.56 0.81
2.13 110
3.23 2.00
1.40 0.85
0.33 0.19
1.74 1.05
3.24 233
2.67 1.88
0.89 0.59
3.87 3.17
0.39 0.30
1.29 0.99
0.40 0.30
3.18 2.92
0.52 0.45
3.91 3.99
3.37 3.55
2.91 3.35
2.84 3.56
2.61 3.55
2.46 3.64
2.03 3.23
1.75 2.98
1.74 3.12
1.54 2.90
1.19 2.36
1.06 2.22
0.93 2.03
0.85 1.94
0.77 1.83
0.70 1.72
0.63 1.63
0.59 1.58
0.56 1.56
0.55 1.58
0.49 1.47
0.47 1.45
0.40 1.26
0.34 1.11
0.29 1.00
0.28 0.97
253  14.60
100.00  100.00
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Compositional Analysis of Open-hole Sample 0416 to C36+

Calculated Properties Flashed Liquid Flashed Gas Reservoir Fluid
C7+

Mole % 86.59 1.00 57.71
Molecular Weight (g mol-1) 216 92.8 216
Density at 15.6°C (g cm-3) 0.8607 0.7590 0.8604
C10+

Mole % 57.82 0.00 38.31
Molecular Weight (g mol-1) 272 134 272
Density at 15.6°C (g cm-3) 0.8870 0.7780 0.8870
C20+

Mole % 19.05 0.00
Molecular Weight (g mol-1) 445 445
Density at 15.6°C (g cm-3) 0.9597 0.9597
Csex

Mole % 3.82 0.00
Molecular Weight (g mol-1) 805 805
Density at 15.6°C (g cm-3) 1.1175 1.1175

Calculated Whole Sample Properties
Average mole weight (g mol-1) 197 27.2 139

Real relative density 0.945
(Air = 1.000 at 1.016 bara and 15.6°C)
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Recalculated Uncontaminated Composition of Open-hole Sample 0416 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
Cs  Octanes

Ethyl-benzene
Meta/Para-xylene
Ortho-xylene

Cy  Nonanes

Tri-Me-benzene
Cio Decanes

Ci1  Undecanes

Ci;; Dodecanes

Cy3 Tridecanes

Cis Tetradecanes

C;s Pentadecanes
Cis Hexadecanes

Ci; Heptadecanes
Cis Octadecanes

Cis Nonadecanes

C, Eicosanes

C,1  Heneicosanes
C,, Docosanes

C,3 Tricosanes

C,, Tetracosanes

Cy Pentacosanes
C, Hexacosanes

C,; Heptacosanes
C,s Octacosanes

Cy Nonacosanes

Cs Triacontanes

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

Totals

Note:- 0.00 means less than 0.005

Mole %

0.00
0.00
0.18
0.13

22.00

3.84
4.95
1.37
3.32
0.00
1.58
2.16
3.27
1.42
0.34
1.76
3.28
2.70
0.90
3.92
0.40
131
0.40
3.22
0.53
3.96
3.40
2.85
2.71
2.44
2.30
1.86
1.59
1.63
1.50
1.20
1.07
0.94
0.86
0.78
0.70
0.64
0.60
0.57
0.55
0.50
0.48
0.40
0.34
0.30
0.28
2.57

100.00

Weight %
0.00
0.00
0.06
0.03
2.55
0.83
1.58
0.57
1.39
0.00
0.82
1.12
2.03
0.86
0.19
1.07
2.37
1.91
0.60
3.23
0.31
1.00
0.31
2.98
0.46
4.06
3.60
3.31
3.42
3.35
3.42
2.98
2.73
2.94
2.85
2.38
2.26
2.07
1.97
1.86
1.75
1.66
1.61
1.59
1.61
1.49
1.47
1.28
1.13
1.02
0.99

14.93

100.00
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Recalculated Uncontaminated Composition of Open-hole Sample 0416 to C36+

Calculated Properties

C7+

Mole %

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

C10+

Mole %

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)

Csex

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)

57.20
216
0.8609

37.55
274
0.8884

12.78
445
0.9597

2.57
805
1.1175

139

2.0

1.8

52.5

196

0.8453
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Constant Composition Expansion at 78.4°C - Open-hole Sample 0414

Single-phase Fluid Properties
Saturation pressure (bubble-point pressure)

Average single phase compressibility
(From 383.6 bara to 80.9 bara)

Density at saturation pressure

Mean Single-phase Compressibilities
Pressure Range
Initial Pressure
(bara)
483.8
383.6
276.6

207.1

Final Pressure
(bara)

383.6
276.6
207.1

80.9

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

80.9 bara

103.5 x 10 -6 bar-1

0.7584 g cm-3

Mean
Compressibility
(bar-1) (2)
77.0 x 10 -6
85.8 x 10 -6
97.1 x 10 -6

122.0 x 10 -6

Core Laboratories (U.K.) Limited
Advanced Technology Centre
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Constant Composition Expansion at 78.4°C - Open-hole Sample 0414

Pressure Relative Density Instantaneous  Y-function (3)
(bara) Volume (1) (g cm-3) Compressibility
(bar-1 x 10-6) (2)

483.8 0.9617 0.7886 73.7

483.6 0.9617 0.7886 73.7

483.0 0.9618 0.7885 73.7

413.7 0.9668 0.7844 78.3

383.6 Reservoir pressure 0.9692 0.7825 80.7

345.1 0.9722 0.7800 84.1

276.6 0.9781 0.7754 91.8

207.1 0.9847 0.7702 103.1

138.2 0.9923 0.7643 121.6

120.9 0.9945 0.7626 128.4

103.7 0.9967 0.7609 136.8

96.7 0.9977 0.7601 140.8

90.3 0.9986 0.7594 144.9

86.3 0.9992 0.7590 147.6

82.9 0.9997 0.7586 150.1

80.9 Saturation pressure 1.0000 0.7584

80.8 1.0006 2.490
76.9 1.0214 2.457
73.4 1.0420 2.428
69.9 1.0654 2.397
66.5 1.0912 2.367
63.1 1.1210 2.335
59.6 1.1549 2.303
56.2 1.1935 2.270
52.8 1.2385 2.235
49.3 1.2908 2.200
45.9 1.3528 2.164
42.4 1.4265 2.126
39.0 1.5155 2.087
35.5 1.6242 2.046
32.1 1.7607 2.002
28.7 1.9296 1.958
25.1 2.1625 1.909
21.6 2.4807 1.857

(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)).

Core Laboratories (U.K.) Limited
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Differential Vaporisation at 78.4°C - Open-hole Sample 0414

Solution Relative Relative Deviation Gas Incremental

Pressure Gas-Oil Oil Total Density Factor Formation Gas Gravity

(bara) Ratio Volume Volume (g cm-3) 2 Volume (Air = 1.000)

Rs(1) Bod(2) Btd(3) Factor (4)
80.9 59.2 1.234 1.234 0.7564 Saturation Pressure
63.1 49.1 1.212 1.393 0.7632 0.924 0.01812 0.675
42.4 38.1 1.185 1.764 0.7720 0.939 0.02741 0.707
28.6 30.1 1.166 2.362 0.7787 0.952 0.04118 0.737
14.8 21.2 1.143 4.194 0.7863 0.963 0.08041 0.848
7.9 16.1 1.130 7.669 0.7900 0.971 0.15180 1.001
1.0 0.0 1.057 0.8079 1.970
At 15.6°C = 1.000

Residual Oil Properties
Density of residual oil 0.8537 g cm-3 at 15.6°C

API 34.1

(1) GOR in cubic metres of gas at 1.0156 bara and 15.6°C per cubic metre of residual oil at 15.6°C.

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

(3) Volume of ail plus liberated gas at indicated pressure and temperature per volume of residual oil at 15.6°C.
(4) Volume of gas at indicated pressure and temperature per volume at 1.0156 bara and 15.6°C.

Core Laboratories (U.K.) Limited
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Graphs of Differential Vaporisation at 78.4°C

Solution Gas-Oil Ratio v Pressure
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Compositional Analysis of Differential Vaporisation Gases to C10+

Sample I.D.
Test Stage 1 2 3 4 5 6
Stage Pressure (bara) 63.1 42.4 28.6 14.8 7.9 1.0

Component (Mole%)

H,  Hydrogen 0.00 0.00 0.00 0.00 0.00 0.00
H,S Hydrogen Sulphide 0.00 0.00 0.00 0.00 0.00 0.00
CO, Carbon Dioxide 0.43 0.50 0.57 0.67 0.77 0.17
N,  Nitrogen 0.96 0.57 0.34 0.16 0.31 0.02
C:  Methane 86.93 84.19 80.58 70.14 55.55 4.90
C, Ethane 5.42 6.68 8.41 12.15 16.74 10.42
Cs  Propane 3.34 4.23 5.62 9.23 14.47 26.60
iC, i-Butane 0.56 0.70 0.91 1.54 2.49 8.44
nC, n-Butane 1.04 1.29 1.68 2.85 4.63 17.43
Cs  Neo-Pentane 0.00 0.00 0.00 0.01 0.01 0.06
iCs i-Pentane 0.28 0.39 0.44 0.75 1.22 6.74
nCs n-Pentane 0.31 0.43 0.48 0.82 1.33 7.94
Cs  Hexanes 0.27 0.35 0.39 0.64 1.01 6.60
M-C-Pentane 0.07 0.10 0.10 0.17 0.27 2.23
Benzene 0.02 0.02 0.02 0.04 0.06 0.54
Cyclohexane 0.09 0.12 0.13 0.22 0.33 2.57
C;  Heptanes 0.10 0.13 0.13 0.21 0.31 2.33
M-C-Hexane 0.07 0.09 0.09 0.15 0.22 1.49
Toluene 0.02 0.03 0.03 0.04 0.06 0.29
Cs  Octanes 0.04 0.06 0.03 0.12 0.14 0.83
E-Benzene 0.00 0.01 0.00 0.01 0.01 0.03
M/P-Xylene 0.01 0.01 0.01 0.01 0.01 0.07
O-Xylene 0.00 0.01 0.00 0.00 0.00 0.02
Cs  Nonanes 0.03 0.05 0.03 0.05 0.05 0.22
Ciyo+ Decanes plus 0.01 0.04 0.01 0.02 0.01 0.06
Totals : 100.00 100.00 100.00 100.00 100.00 100.00

Calculated Gas Properties

Gas Gravity 0.675 0.707 0.737 0.848 1.001 1.970
(Air = 1.000)

Note: 0.00 means less than 0.005.
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Compositional Analysis of Differential Vaporisation Residue to C10+

Component Mole % Weight %
H2  Hydrogen 0.00 0.00
H2S Hydrogen Sulphide 0.00 0.00
CO2 Carbon Dioxide 0.00 0.00
N2  Nitrogen 0.00 0.00
Cl1 Methane 0.00 0.00
C2 Ethane 0.07 0.01
C3  Propane 0.76 0.16
iC4 i-Butane 0.53 0.15
nC4 n-Butane 1.78 0.50
C5 Neo-Pentane 0.00 0.00
iC5 i-Pentane 1.39 0.48
nC5 n-Pentane 2.09 0.73
C6 Hexanes 4.12 1.72
M-C-Pentane 1.91 0.78
Benzene 0.51 0.19
Cyclohexane 2.48 1.01
C7 Heptanes 4.63 2.24
M-C-Hexane 4.03 1.91
Toluene 1.50 0.67
C8 Octanes 5.87 3.24
E-Benzene 0.63 0.32
M/P-Xylene 1.96 1.00
O-Xylene 0.65 0.34
C9 Nonanes 4.90 3.04
C10+ Decanes plus 60.19 81.51
Totals : 100.00 100.00

Calculated Residue Properties

C;+ Mole% 89.26
Molecular Weight (g mol-1) 223
Density at 15.6°C (g cm-3) 0.8659

Ciot Mole % 60.19
Molecular Weight (g mol-1) 280
Density at 15.6°C (g cm-3) 0.8917

Calculated Whole Sample Properties

Average mole weight (g mol-1) 207
Density at 15.6°C (g cm-3) [Measured] 0.8537
API 34.1

Note: 0.00 means less than 0.005.
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Differential Vaporisation Data Converted to Production Separator Conditions

oll Solution Formation Gas Formation

Pressure Density Gas/Oil Volume Volume

(bara) (g cm-3) (Sm3/ m3) Factor Factor

Rs(1) Bo(1) Bg(2)
483.6 0.7865 1.144
483.0 0.7865 1.144
413.7 0.7823 1.150
383.6 Reservoir pressure 0.7805 1.153
345.1 0.7780 1.156
276.6 0.7733 1.163
207.1 0.7681 1.171
138.2 0.7623 1.180
120.9 0.7606 1.183
103.7 0.7589 1.185
96.7 0.7581 1.187
90.3 0.7574 1.188
86.3 0.7570 1.188
82.9 0.7566 1.189
80.9 Saturation pressure 0.7564 47.7 1.189

63.1 0.7632 38.0 1.168 0.01812

42.4 0.7720 27.3 1.143 0.02741

Notes:

(1) Differential data corrected to surface separator conditions of :-

Stage 1 35.0 bara and 35.0°C
Stage 2 1.0 bara and 15.6°C
Rs = Rsfb - (Rsdb - Rsd) x (Bofb / Bodb)

Bo = Bod x (Bofb/Bodb)

(2) Volume of gas at indicated pressure and temperature per volume at 1.0156 bara and 15.6°C.

Core Laboratories (U.K.) Limited
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Reservoir Fluid Viscosity Data at 78.4°C - Open-hole Sample 0414

Pressure Oil Calculated OillGas
(bara) Viscosity Gas Viscosity Viscosity
(cP) (cP) (1) Ratio
483.6 1.345
383.6 Reservoir pressure 1.210
380.2 1.206
276.8 1.077
207.9 0.998
138.9 0.926
80.9 Saturation pressure 0.873
63.1 0.942 0.0140 67.5
42.4 1.042 0.0133 78.4
28.6 1.131 0.0128 88.1
14.8 1.261 0.0121 104.4
7.9 1.367 0.0113 120.7
1.0 1.836
Reservoir Fluid Viscosity v Pressure at 78.4°C
2.000
1.500
~ (\ —
o
o >~
—]
2 )\ ~
< 'l
> \ ”,—'C
1.000 —=O
ol o
N
O]
0.500
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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Separator Test Data - Open-hole Sample 78.4°C

Gas-Oil Gas-Oil oil Formation
Pressure  Temperature Ratio Ratio Density Volume
(bara) (°C) Rsfb (g cm-3) Factor
(1) ) Bofb (3)
80.9 78.4 - 0.7584 1.189
35.0 35.0 17.2 19.0 0.7954
1.0 15.6 28.7 28.7 0.8432
(API = 36.1°)
Total Rsfb: 47.7

Separation  Gas Gravity
Volume  of flashed gas
Factor (Air = 1.000)

(4)
Saturation Pressure

1.105 0.634
1.000 1.020

(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 80.9 bara and 78.4°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
Advanced Technology Centre

J.9



Statoil ASA FINAL REPORT
Bay Du Nord C-78 RFLA 20140053

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 0.40 0.55
N, Nitrogen 0.86 0.14
C; Methane 89.69 54.98
C, Ethane 5.16 14.50
Cs  Propane 2.52 15.98
iC, i-Butane 0.35 3.14
nC, n-Butane 0.59 5.92
Cs  Neo-Pentane 0.00 0.02
iCs i-Pentane 0.13 1.48
nCs n-Pentane 0.13 1.49
Cs Hexanes 0.08 0.88
M-C-Pentane 0.02 0.21
Benzene 0.00 0.05
Cyclohexane 0.02 0.23
C;  Heptanes 0.02 0.17
M-C-Hexane 0.01 0.12
Toluene 0.00 0.03
Cgs  Octanes 0.01 0.06
E-Benzene 0.00 0.00
M/P-Xylene 0.00 0.01
O-Xylene 0.00 0.00
Cy Nonanes 0.01 0.03
Cio+ Decanes plus 0.00 0.01
Totals : 100.00 100.00

Calculated Gas Properties

Gas Gravity 0.634 1.020
(Air = 1.000)

Note: 0.00 means less than 0.005.
*Insufficient volume of gas evolved to accurately determine gas gravity or hydrocarbon composition.
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Compositional Analysis of 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 0.07 0.01
C, Ethane 0.36 0.06
Cs  Propane 1.85 0.42
iC, i-Butane 0.95 0.28
nC, n-Butane 2.86 0.85
Cs Neo-Pentane 0.00 0.00
iCs i-Pentane 1.80 0.66
nCs n-Pentane 2.62 0.96
Cs Hexanes 4,54 1.99
M-C-Pentane 1.99 0.86
Benzene 0.54 0.21
Cyclohexane 2.49 1.07
C;  Heptanes 4.67 2.39
M-C-Hexane 3.95 1.98
Toluene 1.47 0.69
Cg Octanes 5.60 3.26
E-Benzene 0.59 0.32
M/P-Xylene 1.86 1.00
O-Xylene 0.62 0.34
Cy Nonanes 4.63 3.03
Cio+ Decanes plus 56.54 79.62
Totals : 100.00 100.00

Note: 0.00 means less than 0.005.

Calculated Residue Properties

C,+ Mole% 84.95
Molecular Weight (g mol-1) 219
Density at 15.6°C (g cm-3) 0.8620

Ciot Mole % 56.54
Molecular Weight (g mol-1) 276
Density at 15.6°C (g cm-3) 0.8881

Calculated Whole Sample Properties

Average mole weight (g mol-1) 196
Density at 15.6°C (g cm-3) [Measured] 0.8432
API 36.1

Core Laboratories (U.K.) Limited
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Asphaltene Onset Evaluation at 78.4°C - Open-hole Sample 0416

Temperature Initial Final Visual Visual Onset NIR Onset
Pressure Pressure Pqat Pressure Pressure
(°C) (bara) (bara) (bara) (bara) (bara)
78.4 484 76.9 78.8 NA ND

Approximately 50 cc's of the restored, single-phase reservoir fluid was charged through a 0.45 micron filter to the
asphaltene equipment at 484 bara and 78.4°C. The live fluid was passed between the charging and receiving
cylinders for approximately 12 hours prior to performing an isothermal depressurization experiment (IDE). The fluid
pressure was stabilized at test pressure (484 bara) and 78.4°C before starting the IDE.

The computer controlled pumps were programmed to reduce the pressure within the system from the initial test
pressure of 484 bara to the test end point pressure of 76.9 bara at a controlled pressure reduction rate of 2.4 bar per
minute. During the isothermal depressurization experiment (IDE) at 78.4°C, asphaltene onset was not detected by
the near infrared system.

Note:
ND- Not Detected
NA- Not Applicable
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Asphaltene Onset Evaluation at 78.4°C - Open-hole Sample 0416

Near Infrared Onset Detection
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Near Infrared Onset Detection

During the isothermal depressurization experiment, asphaltene onset was not detected by the NIR system, but bubble
point was detected by the NIR system at 78.8 bara.
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Stock Tank QOil Analysis - Open-hole Sample 0416

Asphaltene Content

Analysis Results

Asphaltene content (unfiltered), wt % 0.25
Asphaltene content (filtered), wt % 0.15
Asphaltene content (filtered after IDE), wt % 0.16

SARA Analysis

Analysis Results

Saturates Fraction, wt % 80.32
Aromatics Fraction, wt % 12.18
Resins Fraction, wt % 7.27
nC7 Insoluble Asphaltenes Fraction, wt % 0.23

Method

IP 143 (nC7)
IP 143 (nC7)
IP 143 (nC7)

Method

HPLC
HPLC
HPLC

IP 143 (nC7)
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Data Used in Gas Compositional Calculations

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

Hydrogen * 2.016 N/A 33DMC5 * 100.20 0.6954
Oxygen/(Argon) *k 31.999 1.1410 Cyclohexane * 84.16 0.7827
Nitrogen (Corrected) ** 28.013 0.8086 2MC6/23DMC5 * 100.20 0.6917
Methane bl 16.043 0.2997 11DMCYC5/3MC6 * 99.20 0.7253
Carbon Dioxide ** 44.010 0.8172 t13DMCYC5 * 98.19 0.7528
Ethane bl 30.070 0.3558 c13DMCYCS5/3EC5 * 99.20 0.7262
Hydrogen Sulphide ** 34.080 0.8006 t12DMCYC5 * 98.19 0.7554
Propane *x 44.097 0.5065 Heptanes (nC7) * 100.20 0.6875
i-Butane ok 58.123 0.5623 22DMC6 * 114.23 0.6994
n-Butane bl 58.123 0.5834 MCYC6 * 98.19 0.7740
Neo-Pentane * 72.15 0.5968 ECYC5 * 98.19 0.7704
i-Pentane bl 72.150 0.6238 223TMC5/24&25DMC6  * 114.23 0.7060
n-Pentane ok 72.150 0.6305 ctc124TMCYC5 * 112.21 0.7511
22DbMC4 * 86.18 0.6529 ctc123TMCYC5 * 112.21 0.7574
23DMC4/CYC5 * 78.16 0.7129 Toluene * 92.14 0.8734
2MC5 * 86.18 0.6572 Octanes (nC8) * 114.23 0.7063
3MC5 * 86.18 0.6682 E-Benzene * 106.17 0.8735
Hexanes (nC6) * 86.18 0.6631 M/P-Xylene * 106.17 0.8671
22DMC5 * 100.20 0.6814 O-Xylene * 106.17 0.8840
M-C-Pentane * 84.16 0.7533 Nonanes (nC9) * 128.26 0.7212
24DMC5 * 100.20 0.6757 Decanes ok 134 0.778

223TMC4 * 100.20 0.6947 Undecanes ok 147 0.789

Benzene * 78.11 0.8820 Dodecanes il 161 0.800

Data Source Refs :

* 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 Liquid Compositional Calculations

Component Mole Weight Density Component Mole Weight Density
(g mol-1) (g cm-3 at 15.6°C) (g mol-1) (g cm-3 at 15.6°C)
Hydrogen * 2.016 N/A Undecanes rkk 147 0.789
Hyd. sulphide ** 34.080 0.8006 Dodecanes il 161 0.800
Carbon Dioxide *x 44.010 0.8172 Tridecanes Fohk 175 0.811
Nitrogen ** 28.013 0.8086 Tetradecanes il 190 0.822
Methane * 16.043 0.2997 Pentadecanes rkk 206 0.832
Ethane *x 30.070 0.3558 Hexadecanes okk 222 0.839
Propane *x 44.097 0.5065 Heptadecanes Fohk 237 0.847
i-Butane *x 58.123 0.5623 Octadecanes rokk 251 0.852
n-Butane *x 58.123 0.5834 Nonadecanes Fohk 263 0.857
i-Pentane *x 72.150 0.6238 Eicosanes rokk 275 0.862
n-Pentane *x 72.150 0.6305 Heneicosanes Fohk 291 0.867
Hexanes *x 86.177 0.6634 Docosanes sl 305 0.872
Me-cyclo-pentane * 84.16 0.7533 Tricosanes Fkk 318 0.877
Benzene * 78.11 0.8820 Tetracosanes sl 331 0.881
Cyclo-hexane * 84.16 0.7827 Pentacosanes rkk 345 0.885
Heptanes *x 100.204 0.6874 Hexacosanes il 359 0.889
Me-cyclo-hexane * 98.19 0.7740 Heptacosanes rkk 374 0.893
Toluene * 92.14 0.8734 Octacosanes sl 388 0.896
Octanes *x 114.231 0.7061 Nonacosanes Fohk 402 0.899
Ethyl-benzene * 106.17 0.8735 Triacontanes il 416 0.902
Meta/Para-xylene * 106.17 0.8671 Hentriacontanes = *** 430 0.906
Ortho-xylene * 106.17 0.8840 Dotriacontanes il 444 0.909
Nonanes *x 128.258 0.7212 Tritriacontanes Fohk 458 0.912
1-2-4-T-M-benzene * 120.19 0.8797 Tetratriacontanes *** 472 0.914
Decanes *x 142.285 0.7334 Pentatriacontanes *** 486 0.917

Data Source Refs :

* 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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