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1 Background

In 2015 and 2016 interpretations of several well tests related to the Bay du Nord project were
performed. The initial interpretations were based on preliminary petrophysical and PVT data from the
exploration phase of the project. In conjunction with the project progressing towards SSVP in late 2018,
the test data have been re-interpreted based on updated petrophysical and PVT data.

The following tests have been re-evaluated:
- Baydu Nord L-76z DST and FTWT

- Bay du Nord C-78 and C-78z mini-DST
- Bayde Verde F67z FTWT

- Baccalieu F-89 FTWT

This document only contains a summary of the updated results. For more information on the specifics of the
analyses, the interpretation reports for the different tests should be consulted ( [1], [2], [3], [4] and [5]).

For the DST in Bay du Nord L-76z, a numerical 2D model has been created, in addition to updating the
existing analytical models.
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2 Bay de Verde, F-67Z

2.1 Introduction
One FTWT was performed in the F-67Z well in January 2015. The FTWT report [2] gives a full overview
of the available data, data quality, correction of rate data, interpretation strategy and discussion of the
results. This summary gives updated results with the most recent PVT and petrophysical input.

2.2 Main results
Due to poor data quality in the data measured by the quartz and strain gauges from the sampling
interval, the guard interval gauges were used for the interpretation (see Section 3.2 and 3.3 in [2]).
Because of this, the interpreted skin has no physical meaning, and has not been included in this report.

The data were matched with several multi-zone linear composite models (see table 3-3 and Figures 3-
19 to 3-22 in [2]), representing different realisations of an elongated reservoir. Four different models
were presented in the original interpretation, showing that no unique result could be found for the
reservoir geometry. With updated input (see Section 2.3 for table of updated input), the general shape
of the model is kept from the original interpretation, but the distances to the boundaries varies. For
simplicity, only two of the models has been updated with the new input, these two models are referred
to as the Channel ML mid model and the U ML mid model.

There is a reduction in the kh-product in the updated interpretation, relative to the original interpretation,
due to a reduction in the viscosity value used. The kh-product found in the original interpretation was
6000 mD, the updated interpretation reduces it to 5200 mD. The thickness has been reduced from 4.6
m to 4 m for the base case, and the interpreted horizontal permeability is the same as in the 2015
report. The distances to boundaries are reduced due to updated values for porosity and total
compressibility, where a doubling of the total compressibility is significantly reducing the radius of
investigation. The results are presented in Table 2-1.

As the producing thickness is uncertain, a sensitivity was made for a case with a thinner (2.9 m) and
thicker (5.3 m) producing thickness for the Channel ML mid model. The results are presented in Table
2-2.

The interpretation is based on the guard interval quartz gauge, placed at 3119.77 m MD RKB. The
pressure has not been corrected to reservoir depth.
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Table 2-1 Updated results, base case (4 m producing thickness)

Saphir model name ‘ Channel ML ‘ U ML mid ‘ Channel U ML mid
ML mid

| OLD INPUT | NEW INPUT
Well location ‘ Centre ‘ Centre ‘ Centre | Centre
Channel type | Linear | U-shaped | Linear | U-shaped
Variation in channel parameters | width | width | width | Width
kh-product, kah (mDm) 6 000 6 000 5200 5200
Horizontal permeability, ks (mD) 1300 1300 1300 1300
Initial pressure, pi (bar) 359 87 359.87 359 67 359.87
Radius of investigation (main build-up), rinv {m) 640 640 430 430
Radius of investigation (total test time), v (M) 1100 1100 740 740
Well placement (segment no.) 2 2 2 2
Well placement (Xo, yo) 05/05 0.5/05 05/05 05/05
Segment 1 Length and width (m) 2000/45 100/ 45 1350/ 30 68 /30
Segment 2 Length and width (m) 55 /45 60/ 45 37/30 41730
Segment 3 Length and width (m) 200/ 170 50/170 135/ 115 34/ 115
Segment 4 Length and width (m) 400/ 280 5307300 | 270/190 360/ 200
Segment 5 Length and width (m) 2000/ 2000/ 1400/ 700 1400/ 900

1000 1300

Table 2-2 Updated results, sensitivity to producing thickness

Model name IE:h:.-mmal ML | Channel ML mid
29m 53m
29 L

‘ ‘ Channel ML mid
| |
‘ Centre ‘ Off-centre
| |
| |

Producing thickness (m) ‘
Well location ‘
Channel type | U-shaped Linear
Variation in channel parameters | Width Width
kh-product, kah (mDm) 5200 5200 5200
Horizontal permeability, ka (mD) 1300 1800 980
Initial pressure, pi (bar) 359 87 35987 35987
Radius of investigation (main build-up), finv (M) 430 500 400
Radius of investigation (total test time), finv (M) 740 560 690
Well placement (segment no.) 2 2 2
Well placement (xo, yo) 0.5/05 0.5/05 0.5/05
Segment 1 Length and width (m) 1350/ 30 1560/ 35 1250/ 28
Segment 2 Length and width (m) 37130 431735 35/28
Segment 3 Length and width (m) 135/ 115 156/ 133 125 /107
Segment 4 Length and width (m) 270/190 310/220 2507180
Segment 5 Length and width (m) 1400/ 700 1600/ 800 1300/600
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The updated PVT input, petrophysical properties and producing thicknesses is presented and compared

to the original interpretation in Table 2-3.

Table 2-3 Input

2015 2018 2018 2018
value value, value, value,
base thinner thicker
case sand sand
Viscosity (cp) 1.45 1.255 1.255 1.255
Porosity (%) 0.205 0.24 0.248 0.215
Water saturation (%) 0.12 0.1 0.21
Water compressibility (bar') 3.97-10°% | 3.9710° | 3.97-10°
Oil compressibility (bar) 7.8-10° 7.8-10°% 7.8-10°
Pore compressibility (bar™) 9.9-10° 9.9-10°% 9.9-10°%
Total compressibility (bar™) 0.8-10* | 1.72-10* | 1.73-10* | 1.69-10*
Producing thickness (m, TST) 4.6 4 2.9 5.3

Classification: Internal
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3 Bay du Nord L-76Z DST

3.1 Introduction
In the L-76Z well, two DSTs and four FTWTs were performed in August 2015. The DST report [4] and
FTWT report [3] gives a full overview of the available data, data quality, correction of rate data,
interpretation strategy and discussion of the results. This summary gives updated results with the most
recent PVT and petrophysical input.

3.2 Main results

3.2.1 Ti2,DST1

The data collected during the DST in the Ti2 formation, indicates an elongated system (see Table 3-5
and Figure 3-19 in [4]), which provided a very good match to the data (see Figure 3-17 and 3-18 in [4]).

With updated input, Table 3-3, the general shape of the model is kept from the original interpretation,
but there is a small change in the total kh-product, increased slightly from 130 Dm to 135 Dm. The
horizontal permeability is increased from 6.8 D to 7.4 D and the distances to boundaries are slightly
reduced. The updated results are presented in Table 3-1.

The change in kh-product from the original interpretation is caused by the change in the viscosity and
formation volume factor. This, in addition to a change in the producing thickness gives a change in the
interpreted horizontal permeability. The change in distances to no flow boundaries are caused by the
change in interpreted permeability as well as by the change in porosity and total compressibility.

The numerical modelling gives the same kh-product and permeability as the analytical interpretation, but
a numerical 2D model was build based on the mapped reservoir geometry. For details on the numerical
modelling see Section 3.4.
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Parameter

kh-product, keh (Dm)
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Multi-linear model

| 2016 model

2018 model

Horizontal permeability, ku (D)

6.8

7.4

Total skin, s

5.3

5.1

Wellbore storage constant, C (m?*/bar)

0.007

0.007

Initial pressure, pi (bar) at 3095.02 m MD RKB

373.09

373.09

Radius of investigation (main build-up), M (km)

3.8

3.6

Radius of investigation (total test time), rinv (km)

A

49

Well position: xD / yD (1= block)

0.5/0.5

0.5/0.5

Zone 1 Length and width {m

)

110/ 230

100/210

Zone 2 Length and width (m

100/ 550

90/510

Zone 3 Length and width (m

500 /280

740260

Zone 4 Length and width (m

12007530

1100/490

Zone 5 Length and width (m

500 /220

460/200

Zone 6 Length and width (m

Classification: Internal
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3.2.2 Ti3,DST 2
The data collected from DST in the Ti3 formation, indicates an elongated system (see Table 4-5 and
Figure 4-13 in [4]), which provided a very good match to the data (see Figure 4-11 and 4-12 in [4]).

With updated input, see Table 3-3, the general shape of the model is kept from the original
interpretation, but there is a change in the total kh-product (increased from 37 to 48 Dm), an increase in
horizontal permeability, and the distances to boundaries are reduced. The updated results are
presented in Table 3-2.

The change in kh-product from the original interpretation is caused by the change in the viscosity and
formation volume factor, of which the change in viscosity is the most important. This in combination with
a change in the producing thickness gives a change in the interpreted horizontal permeability. The
change in distances to no-flow boundaries are caused by the change in interpreted permeability as well
as by the change porosity and total compressibility. The total compressibility is increased by 50% from
the 2016 interpretation.

The numerical modelling gives the same kh-product and permeability as the analytical interpretation, but
a numerical 2D model was build based on the mapped reservoir geometry. For details, see Section 3.5.

Table 3-2 Updated results, Ti3

Parameter ‘ Multi-linear model
| 2016 model 2018 model

kh-product, ksh {(Dm) 37 43
Horizontal permeability, kv (D) (h=87 11 m) 47734 5.4/44
Total skin, s 0 0.4
Wellbore storage constant, C (m*/bar) 0.005 0.005
Initial pressure, pi (bar) at 2982.93 m MD RKB 364.75 364.75
Radius of investigation (main build-up), riv (km) 1.9 1.4
Radius of investigation (total test time), riv (km) 3.3 2.4
Well position: xD / yD {1* block) 0.36/05 0.3670.5
Zone 1 Length and width {m) 100/ 200 731150
Zone 2 Length and width {m) 80 /600 58/440
Zone 3 Length and width {m) 320/ 305 2300220
Zone 4 Length and width {m) 200/ 220 150/160
Zone 5 Length and width {(m) 200/ 150 150/110

)

)

)

Zone 6 Length and width {(m 400/220 290160
Zone 7 Length and width {(m 500/250 360180
Zone 8 Length and width (m

Long /200 Long/150
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The updated PVT input, petrophysical properties and producing thicknesses is presented and compared
to the original interpretation in Table 3-3.

Table 3-3 Input

Ti2/DST1 Ti3/DST2

2016 value | 2018 value | 2016 value | 2018 value
Viscosity (cp) 1.2 1.248 1.2
Formation volume factor (m3/Sm3) 1.126 1.131 1.126
Porosity (%) 0.27 0.28 0.244
Water saturation (%) 0.05
Water compressibility (bar) 3.97-10% 3.97-10%
Qil compressibility (bar) 8.19-10° 8.04-10°
Pore compressibility (bar) 3.7:10°5 7.1-10°5
Total compressibility (bar ') 1-104 1.17-10* 1-104 1.49-10*
Producing thickness (m, TST) 19 18 8/11

Two different producing thicknesses has been used for the test in Ti3. The interval 3053 — 3069 m MD
was perforated. The upper part of this interval has a log derived permeability that is significantly lower
than the lower part (see Figure 3-1 CPI of Ti3). The log derived permeability in the section from 3058 to
3068 m MD is in the range 1 — 10 Darcy, whereas the log derived permeability in the upper section from
3053 to 3055 is between 10 and 100 mD, and will contribute significantly less. 3055 to 3056 m MD has
an even lower permeability. Thus there are two likely producing thicknesses:
- Only the lower thick sand (9 m TST)
- The lower thick sand including the sand at 3055 (11 m TST).

Classification: Internal
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3.4 Ti2, DST 1, numerical 2D model

The elongated system described in the original interpretation from 2016 [4] does not match the mapped
reservoir geometry (see Figure 3-20 in [4]).

A numerical 2D model has been constructed based on the expected reservoir geometry, as presented
in Figure 3-2.

1600 /

1200

— Well location
800

400

0
-400
-800

12003

Length [m]

-2400-2000-1600-1200 -800 -400

400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200
Length [m]
Length [m] vs Length [m]

Figure 3-2 Map of expected reservoir geometry
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Including only the outer boundaries, as presented in Figure 3-2 does not provide the boundary response
observed in the derivative, as the derivative is decreasing rather than increasing at late time. This
indicates that near well boundaries must be added.

/
| [ r—

~

|

I 1 111lh

Pressure [bar]
T T TTTTTT / \ T

vg"b
\._; ' \W“‘”" i
. e
0.1 ) S
| | L1 11lll | | L1 11lll | | L1 11itl
1E-4 1E-3 0.01 0.1 1 10
Time [hr]

Figure 3-3 Log-log plot with type curve model of numerical model as
presented in Figure 3-2

Adding the two nearest no-flow boundaries from the map improves the match on the log-log plot, but the
response is a bit too late, and depletion is observed, see Figure 3-4.

T T TTTT1T T T TTTTTT T T T TTTTT T T T TTTTT T T T TTTTT T T TTTTT

1 I EEE:

Pressure [bar]
T

1 L1t

01 F Ty

1 I

Figure 3-4 Adding the two nearest boundaries as no flow boundaries improves the match on the
log log plot

The best match was obtained by moving the boundary to the North closer to the well, adding more
internal structure to the reservoir segment and increase the volume, as presented in Figure 3-5. This
Page 14 of 32
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model is not a perfect match of the late time behaviour of the derivative, and it is not a unique model. It
does, however, illustrate that the elongated sand body interpreted with an analytical model can also be
modelled as a system with shorter extension and several internal boundaries. The pore volume of the
model presented in Figure 3-5 is 6.86-108 m3.

No depletion is observed in the derivative, and the volume cannot be determined from the test. The
reason for this is that the model is not unique.

Iy

T T T TTTIT T T T TTTIT T T TTTTIT T T TTTTIT T T TTTTIT T T TTTTTH

E s

S

L1111

A

Length [m]

Pressure [bar]
T T>

L1 11

L 111

L L Llrn 1 L LlLnl 1 Ll
0.1 10
Time [hr]
‘T
3 i
°
3 =
2 1
o 1. :
& 366—5[“ :
364_55‘ §
> T
g =
o 1000
[ 5007
o] |
=] T [ [ [ [T T T [ [ [T S o I [T e e e e e e
30 40 50 60 70 80 90 100 110 120 130 140 150

Time Thrl

Figure 3-5 Model where internal structure is added, and the pore volume is increased to 6.86-10° m?
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3.5 Ti3, DST 2, numerical 2D model

The elongated system described in the original interpretation from 2016 [4] does not match the mapped
reservoir geometry (see Figure 4-14 in [4]).

A numerical 2D model has been constructed based on the mapped reservoir geometry, as for the test in
Ti2 in Section 3.4, but the well location is moved to the South relative to the location in Ti3, see Figure
3-6 Map of reservoir geometry and well location of well in Ti3.

Well location

pam_ ) far

Tested well

Figure 3-6 Map of reservoir geometry and well location of well in Ti3

Including only the outer boundaries, as presented in Figure 3-6 does not provide the boundary response
observed in the derivative, as the derivative is decreasing, showing depletion, rather than increasing at
late time, see Figure 3-7. This indicates that there are near well boundaries, which is similar to what was
observed in the test in Ti2.
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Figure 3-7 Log-log plot with type curve model of numerical model as
presented in Figure 3-6

Including the internal boundaries in the segment improves the match to the derivative for the first 0.3
hours, see Figure 3-8. To get a better match at late time, more no-flow boundaries are required.

T T T TTTIT T T T TTTIT T T T T1TTTT T T TTTTTT T T T TTTIT T T TTTTT
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Figure 3-8 Adding the mapped internal boundaries as no-
flow boundaries improves the match on the log-log plot
for the first 0.3 hours

-800 400 0 400
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The best match to the data was obtained by adding additional internal boundaries in the segment and
decreasing the segment volume, see Figure 3-9. With this model, the log-log plot and history plot were
both reasonably well matched. The volume removed from the model is presented as removed area in
Figure 3-10.

As was the case for the test in Ti2, the model is not unique, and the volume cannot be determined from
the test.
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=0 E 3
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A 1E-4 1E-3 0.01 0.1 1 10
800 400 0 400 o
] +
] ]
365 * b
=
'E ]
© ] ¥
2, ] S
o 355 +
> ] +
@ 94 s
I &
o 3 4+
345_: +
E i
] +
% E
3 1000
£ 5007
) E
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Time [hr]

Figure 3-9 Model where internal structure is added, and the volume is reduced
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Figure 3-10 Volume removed from the segment in the model presented in
Figure 3-9 is coloured blue
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4 Bay du Nord L-76Z FTWT

4.1 Introduction
In the L-76Z well, two DSTs and four FTWTs were performed in August 2015. The DST report [4] and
FTWT report [3] gives a full overview of the available data, data quality, correction of rate data,
interpretation strategy and discussion of the results. This summary gives updated results with the most
recent PVT and petrophysical input.

There were performed several FTWTs in the L-76Z well. Two of the tests (at 3036.1 m MD and 3366.6
m MD) were performed in the Ti3. The lower test in Ti2 was performed inside the DST interval. Several
tests were also performed in the Ti2, all inside the DST interval.

4.2 Main results

4.2.1 Testin Upper Ti3, 3036.1 m MD

The original report [3] presented two models based on the sample interval and one model based on the
guard interval.

The data collected from the sample interval during the FTWT in the Upper Ti2 formation, indicates an
elongated system (see Table 4-2 and Figure 4-10 in [3]), which provided a very good match to the data
(see Figure 4-6 to 4-9 [3]). The updated results are presented in Table 4-1.

The data collected from the guard interval did not overlay with the data from the sample interval, and a
separate model was made for these data. The updated results using the new input is presented in Table
4-2.

The change in kh-product from the original interpretation is very small, as the change the viscosity is
small. A small change in the producing thickness gives a change in the interpreted horizontal
permeability, which is slightly decreased. The increase in distances to no flow boundaries are caused by
the change in interpreted permeability as well as by the change in input used for porosity and total
compressibility.
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Table 4-1 Updated results for FTWT in Upper Ti3 FTWT based on sample interval

kh-product, kah (mDm)

Old PVT

Model |
700

Model Il
700

New PVT

Model |
690

Model Il
690

Horizontal permeability, ks (mD)

230

230

200

200

Total skin, s

4

4

45

45

Wellbore storage constant, C (m3/bar)

2 10°

210°

2105

2 10°

Initial pressure, pi (bar)

368.05

368.35

368.05

368.35

Radius of investigation {main build-up), fisv (M)

200

200

200

200

Radius of investigation (total test time), liv (M)

300

300

300

300

Well position: xD / yD (1= block)

0.5/0.3

05/0.3

0.5/0.3

05/03

Zone 1 Length and width (m)

5/13

5113

al13

5713

Zone 2 Length and width (m)

10/20

10720

10/21

10/21

Zone 3 Length and width {m)

40/ 45

40/ 45

41/ 47

41/47

10/38

10/38

10/39

10/ 39

50/120

507120

52 /124

52 /124

(

(
Zone 4 Length and width (m)
Zone 5 Length and width (m)
Zone 6 Length and width (m)

Long / 300

Long /170

Long / 310

Long / 180

Table 4-2 Updated results for FTWT in Upper Ti3 FTWT based on guard interval

Old PVT

kh-product, kah (mDm)

530

Horizontal permeability, ka (mD)

350

Total skin, s

1.7

Wellbore storage constant, C (m?*bar)

1105

Initial pressure, pi (bar)

368.35

Radius of inner circle, r (m)

]

Muobility and diffusivity ratio to outer circle (Mi-z & D1-2)

1.6

Distances to 90° wedge boundaries (m)

20 and 25

20 and 30

Radius of investigation (BU # 3), rinv (M)

Classification: Internal

75

80
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4.2.2 Testin Lower Ti3, 3066.6 m MD

The data quality for the FTWT in the Lower Ti3 was poor. The kh-product was evaluated from semi-log
plots and the average of several build-ups was used to evaluate an average kh-product in the original
report [3]. Three boundaries were interpreted from all the build-ups, but the distance to the boundaries
were varying between the different build-ups. A maximum and minimum size of an open-ended
rectangle was interpreted in the report from 2016 (see Figure 5-16 and 5-17 in [3]).

Updated results using new PVT and petrophysical properties (see Table 4-5 for updated input) are
presented in Table 4-3.

The significant increase in kh-product from the original interpretation is caused by the change in the
viscosity, which is significantly increased. This, together with a change in the producing thickness, also
gives a change in the interpreted horizontal permeability. The change in distances to no flow boundaries
are caused by the change in interpreted permeability as well as by the change in input used for porosity
and total compressibility.

Table 4-3 Updated results for FTWT in Lower Ti3 FTWT

Old PVT New PVT
Minimum Maximum case | Minimum case | Maximum case
case

kh-product (Dm) 36 36 47 47
Permeability, ks (D) 331045 3.3t045 43t05.2 431052
Distances to barriers {(m) 20,50 and 150 [ 20,80 and 300 | 22 50and 150 25, 80 and 300
Radius of investigation, rinv {m) 400 700 500 900

There was a response in the observation probe for the test in the lower Ti3. Trying to match the delay
between the start of the build-up in the producing interval and the observation probe it was found that a
value for kv/kn in the range 0.1> kv/kn>0.01 gave the best match to the data. The less certain results
from the response in the guard interval indicated that a value of kv/kn of kw/kn=0.1 would give the best
match.
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There were several FTWTs in the Ti-2 sand. Several attempts were made in the lower Ti-2 before a
successful test was performed at 3176.79 m. The upper test in Ti-2 was performed at 3159.13 m. It is
assumed that both tests see the same interval, and that this interval coincides with the producing

thickness of 18 m from the DST (19 m used in interpretation from 2016 [4]).

The data quality was very poor, due to the good reservoir properties. The kh-product was evaluated
from semi-log plots and the average of several build-ups was used to evaluate an average kh-product.
A multi-linear model was used to match the derivative. The updates results are presented in Table 4-4.

There is a small increase in both kh-product and horizontal permeability, due to an increase in viscosity
and reduction in producing thickness. The distances to the interpreted boundaries are increased, mainly

due to a reduced value of the total compressibility.

Table 4-4 Updated results for FTWT in Ti2

Old PVT

New PVT

kh-product, kah (Dm)

120

125

Horizontal permeability, ka (D)

6.3

6.6

Radius of investigation, rinv (M)

400 - 500

200-1100

Zone 1 Length and width (m)

a0 / 200

100/275

Zone 2 Length and width (m)

100 / 230

120/320

400/ 90

250/120

(
Zone 3 Length and width (m)
Zone 4 Length and width (m)

Classification: Internal

Long / 100

Long/140
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The updated PVT input, petrophysical properties and producing thicknesses is presented and compared
to the original interpretation in Table 4-5.

Table 4-5 Input

Ti2 Ti3

Upper Ti2 Lower Ti2

2016 2018 2016 2018 2016 value | 2018 value

value value value value
Viscosity (cp) 1.6 1.565 1.2 1.565 1.2 1.248
Porosity (%) 0.2 0.22 0.25 0.275 0.25 0.28
Water saturation (%) 0.14 0.06 0.05
Water compressibility (bar') 3.97-10-5 3.97-10-5 3.97*10-5
Oil compressibility (bar) 8.1-10-5 8.04:10-5 8.19*10-5
Pore compressibility (bar) 3.7-10-5 7.1-10-5 3.7*10-5
Total compressibility (bar™) 2:10-4 1.46-10-4 | 2:10-4 | 1.48-10-4 2*10-4 1.17*10-4
Producing thickness (m, TST) 3 3.5 8/11 9/11 19 18

It is assumed that the test in Lower Ti2 sees the same producing thickness as the DST in Ti2, see
Section 3.3 for CPI and discussion.

Classification: Internal
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5 Bay du Nord C-78, C-78z

5.1 Introduction
In September 2013, four mini-DSTs were performed in the C-78 well, while one mini-DST was
performed in the sidetrack C-78z. The full mini-DST report gives a complete overview of the available
data, data quality, interpretation strategy and discussion of the results [5]. This summary gives the
updated results with the updated PVT and petrophysical input.

5.2 Main results
As is often the case for mini-DSTs there was some uncertainty in contributing net thickness for several
of the tests performed in C-78/C-78z. The results are presented in Table 5-1.

Table 5-1 Main results C-78 and C-78z

Well/test C-78 Test 1 C-78 Test 2 C-78 Test 3 C-78 Test 4 C-78z Test 1
2015 | 2018 | 2015 | 2018 | 2015 | 2018 | 2015 | 2018 | 2015 | 2018
Formation Ti-3 Ti-3 Ti-2 Ti-2 Ti-3

kh (mDm) 3570 3570 78 78 650 612 46000 | 43000 113 120

3.2/10.
Net pay, (m) 5.8 6 5.7 3.1 32 30.2 1.9 1.6

2
Permeability (mD) 615 190/60 1420 70
0.0013
/0.154

kv/kn 0.15

20m,

Boundaries
unaart 35m

Comments

- C-78 test 1: Clear radial flow observed, observation probe response is consistent with the main
probe response. Well defined net pay.

- C-78 test 2: Clear radial flow observed, delay in observation probe response. Uncertain net pay.

- C-78 test 3: Minimum kh defined, no response in observation probe. Uncertain net pay.

- C-78 test 4: Noisy data due to high mobility, no clear kh-product. Uncertain observation probe
response. Well defined net pay.

- C-78ztest 1: No clear radial flow, increasing kh away from the well. Uncertain net pay. No
response in observation probe.
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5.3 Input
The updated PVT, petrophysical properties and producing thicknesses are presented and compared to
the original interpretation in Table 5-2.

Table 5-2 Input parameters C-78 and C-78z

C-78 Test 1 C-78 Test 2

2015 value | 2018 value | 2015 value | 2018 value
Viscosity (cp) 1.63 1.63 1.68 1.63
Porosity (%) 0.287 0.27 0.184 0.2
Water saturation (%) 0.09 0.24
Water compressibility (bar') 3.97*10° 3.97*10°
Qil compressibility (bar?) 7.34*10° 6.85*10°
Pore compressibility (bar) 3.5%10° 3.5*10°
Total compressibility (bar™) 1.13*10* 1.05*10* 1.04*10* 9.66*10-°
Producing thickness (m, TST 5.8 6 4.7 5.7

C-78 Test 3 C-78 Test 4 C-78z Test 1
2015 2018 2015 2018 2015 2018
value value value value value value
Viscosity (cp) 1.3 1.21 1.21 1.21 2.27 2.27
Porosity (%) 0.257 0.22 0.295 0.29 0.182 0.185
Water saturation (%) 0.13 0.07 0.22
Water compressibility (bar') 3.97*10°5 3.97*10° 3.97*10°
Oil compressibility (bar) 7.69*10°5 8.07*10° 6.14*10-°
Pore compressibility (bar) 3.5%10° 3.5*10-° 3.5%10°
Total compressibility (bar™) 1.15*10* | 1.07*10* 1.2*10+ 1.13*10* | 9.68*10° [ 9.16*10°
Producing thickness (m, TST) 3.1 3.2 32.2 30.2 1.9 1.6
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6 Baccalieu F-89

6.1 Introduction
Two FTWTs were performed in the F-89 well in May 2016. The full FTWT report [1] gives a complete
overview of the available data, data quality, interpretation strategy and discussion of the results. This
summary gives updated results with the most recent PVT and petrophysical input.

6.2 Main results

6.2.1 Main results test 1, sample interval 3218.6 — 3221.3 m MD RKB

There was no communication between the sample and guard interval in test 1 (see Section 2.2 in [1]).
The sample interval results are presented in this section. There was a short flow and build-up in the
guard interval, which is reported in 6.2.2.

The response in the sample interval of test 1 was interpreted as a system with increasing kh-product

away from the well (a radial composite model). The type of model is the same with the new input (see
Section 6.3 for updated input), and the interpreted kh-product is the same. There is an increase in the
permeability because the assumed producing thickness in the near well area is lower for the updated

input. The distances to the changes in kh-product are not significantly altered.

This model is made with an assumed producing true vertical thickness of 2.3 m of the sample interval.
This could be true near the well. The increase in kh-product away from the well is likely to be due to
increased thickness, but the distances given to the changes in kh-product assumes a constant
thickness.

The main results are presented in Table 6-1.

The interpretation is based on the production interval quartz gauge, placed at 3128.8 m TVD RKB. The
pressure has not been corrected to reservoir depth.
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Saphir model name

Radial composite,
4 zones, infinite

Radial composite,
4 zones, infinite

Classification: Internal

Old input (2017) New input (2018)

Wellbore storage constant, C (m®/bar) JEB JEB
Initial pressure in model, Pi(bar) 320.83 320.83
Total skin_ S 18 22
kh-product zone 1, k;-h; (mD-m) 290 290

Zone 1 | Permeability (mD) 107 126
Radius zone 1, Rir {m) 25 26
Mobility ratio, Mz 0.72 0.72
Diffusivity ratio, D2 0.72 0.72

Zone 2 iy product zone 2, kyh, (mD-m) 402 402
Radius zone 2, Riz {(m) 13 13
Mobility ratio, M= 0.48 0.48
Diffusivity ratio, Ds 0.48 0.48

Zone 3
kh-product zone 3, k;-h; (mD-m) 604 604
Radius zone 3, Riz (m) 100 100
Mobility ratio, Ms 0.36 0.36

Zone 4 | Diffusivity ratio, D4 0.36 0.36
kh-product zone 4, k,-h, (mD-m)} 806 806
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6.2.2 Main results test 1, guard interval 3217.3-3218.1 m MD RKB
There was a short flow and build-up in the guard interval, which was interpreted as a separate test in
[1]. The result was a 2-zone radial composite model where the kh-product is increasing away from the

well.

The permeability is increased with the new input (see Section 6.3 for updated input) due to a lower
assumed producing thickness. The distance to the change in kh-product is increased.

This model is made with an assumed producing thickness of 0.7 m (TST of guard interval). This could
be true near the well. The increase in kh-product away from the well is likely to be due to increased
thickness, but the distances given to the changes in kh-product assumes of a constant thickness.

The main results are presented in Table 6-2.

This interpretation is based on only one build-up, interpreted with the guard interval quartz gauge
located at 3125.0 m TVD RKB. The initial pressure presented is uncertain.

Table 6-2 Updated results, test 1 guard interval

. Radial composite, Radial composite,
Saphir model name . i . .
2 zones, infinite 2 zones, infinite
Old input (2017) New input (2018)
Wellbore storage constant, C (m3/bar) 6E-6 6E-6
Initial pressure in model, Pi(bar) 320.85 320.85
Total skin, 5 50 50
kh-product zone 1, k,-h, (mD-m) 240 240
Zone 1 | Permeability (mD) 300 340
Radius zone 1, Ri (m) 3 9
Mobility ratio, M2 0.70 0.70
Zone 2 | Diffusivity ratio, D2 0.70 0.70
kh-product zone 2, k;-h; {(mD-m) 343 343
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6.2.3 Main results test 2

The response in the sample interval of test 2 was interpreted as a system with increasing kh-product
away from the well (a radial composite model). The type of model is the same with the new input (see
Section 6.3 for updated input), and the interpreted kh-product is the same.

There is an increase in the permeability relative to the original report because the assumed producing
thickness in the near well area is lower for the updated input. The distances to the changes in kh-
product are not significantly altered.

This model is made with an assumed producing true vertical thickness of 2.3 m in the sample interval.
This could be true near the well. The increase in kh-product away from the well is likely to be due to
increased thickness, but the distances given to the changes in kh-product assumes of a constant
thickness.

The main results are presented in Table 6-3.

The interpretation is based on the production interval quartz gauge, placed at 3138.5 m TVD RKB. The
pressure has not been corrected to reservoir depth.

Table 6-3 Updated results, test 2

. Radial composite, | Radial composite,
Saphir model name L L
4 zones, infinite 4 zones, infinite
Old input (2017) New input (2018)
Wellbore storage constant, C (m#/bar) 0.5E-6 0.5E-6
Initial pressure, Pi(bar) 321.26 321.26
Total skin, 5 2.3 22
kh-product zone 1, k;-h, (mD-m) 280 280
Zone 1 | Permeability (mD) 112 122
Radius zone 1, Ris (m) 45 49
Mobility ratio, Mz 0.77 0.77
Diffusivity ratio, D2 0.77 0.77
Zone 2 I, oroduct zone 2, kyh, (mD-m) 364 364
Radius zone 2, Riz (m) 25 27
Mobility ratio, M= 04 04
Zone 3 Diffusivity ratio, Da 0.4 04
kh-product zone 3, k;-h; (mD-m) 700 700
Radius zone 3, Ria (m) 70 75
Mobility ratio, Ms 0.34 0.34
Diffusivity ratio, D« 0.34 0.34
Zone 4
kh-product zone 4, k,-h, (mD-m) 824 824
Radius zone 4, Ria (m) infinite infinite

Classification: Internal
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6.3 Input data

The updated PVT input, petrophysical properties and producing thicknesses are presented and
compared to the original interpretation in Table 6-4.

Table 6-4 Input

Classification: Internal

Test1 Test 2

Sample interval Guard interval Sample interval

2017 2018 2016 2018 2016 value | 2018 value

value value value value
Viscosity (cp) 1.153 1.153 1.153 1.153 1.153 1.153
Porosity (%) 0.189 0.197 0.189 0.197 0.189 0.197
Water saturation (%) 0.227 0.227 0.227
Water compressibility 3.97-10°% 3.97-10°% 3.97-10°%
(bar")
Oil compressibility 9.6-10° 9.6-10° 9.6-10°
(bar")
Pore compressibility 3.1-10° 3.1-10° 3.1-10°
(bar")
Total compressibility 1.06-10* | 1.14-10* | 1.06-:10* | 1.14-10* 1.06-10+ 1.14-10+
(bar")
Producing thickness in 2.7 2.1 0.8 0.7 2.7 2.1
near well area (m,
TST)
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