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1 Introduction

The Bay du Nord L-76Z well is located in the Flemish Pass Basin, offshore Newfoundland and Labrador,
Canada (Fig. 1-1). The well, drilled in June 2015, was the fourth reservoir penetration of the Bay du Nord
discovery and the sixth on the greater Bay du Nord structure. Well L-76Z penetrated oil-filled Ti-3, Ti-2 and Ti-
1A sands within the Bodhran Formations. One of the main objectives of the well was to perform dynamic
formation evaluation in the more structurally complex region of the discovery.

Well L-76Z was tested using Formation Testing While Tripping (FTWT) and Drill Stem Test (DST). FTWTs
were performed at two locations within each of the Ti-2 and Ti-3 sands (Fig. 1-2). DSTs were performed in Ti-2
and a lower section of the Ti-3. This report documents transient test analysis of the DSTs. Interpretation of the
FTWTs is given in a separate report (Test Interpretation of FTWTs performed in well Bay du Nord L-76Z. JH
Johnsen Jan '16). In the FTWT report the results from the DSTs are compared to results from the FTWTSs.

The depth reference in the report is Measured Depth (m MD RKB).
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Figure 1-1 Well location
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FTWT Upper Ti-3
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FTWT Lower Ti-2

Figure 1-2 FTWT tests in well L-76z
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2 Summary and conclusions

Two DSTs were performed in the well, one in Ti-2 and one in Ti-3 (Fig. 1-2). The main results from the test
interpretation (Figs. 3-17, 3-18 and 4-11, 4-12) are presented in Table 2-1; details are given in Tables 3-5 and
4-5,

2.1 Conclusions

e The data quality was variable. The pressure data was good, while the separator oil rate data was fairly
poor. The latter was caused by producing at too high rates not allowing sufficient retention time causing
gas carry over resulting in too high flow rates. The rate data was corrected using combined meter
shrinkage measurements. Large correction was needed; the rates were reduced with 25 % in the clean-up
flow in DST #1. Corrected rate data are believed to be representative (see Figs. 3-14 and 4-8).

¢ Permeability in the multi-Darcy range was found both in both DSTs. Both tests showed an elongated
reservoir shape.

e There is no obvious match with the mapped faults for neither of the DSTs suggesting presence of
sedimentological barriers (see Figs. 3-20 and 4-14) and/ or unmapped faults acting as barriers. However,
the large radius of investigation suggests that it must be communication across mapped faults, e.g. the
fault north of the well.

kh-product / Radius of Comments
permeability, k investigation , r;,, (km)
DST#1 130 Dm /6.8 D . Elongated system (Fig.3-20), nearest no-flow

Ti-2 boundary at 55 m
DST#2 37Dm/3.4D . Elongated system (Fig. 4-14), nearest no-flow
Lower Ti-3 boundary at 35 m

Table 2-1 Main results for DSTs performed in well L-76Z

2.2 Recommendations

e The interpretation results should be updated when PVT data are ready.
e Itis recommended to perform test simulation of both DSTs in Eclipse. This will most likely result in a better

understanding of the barriers in the reservoir. It is beneficial to perform a 2D numerical study with Saphir
prior to test simulation.
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3 DST#1-Ti-2

In DST #1 the whole Ti-2 sand was perforated (3151 - 3171 m MD RKB).

= ¥
2_1pF_1 ——
Eu PP STAT_CFILFHIT_4 - I-:,h *
— AL Gl — kB
bodhgle e i e L ‘“m; v L . .
CALg < 1601 ard S elea el pore CBILIY_1
e il et M%ME L] ik .
[T 1 RD_2 raens | e rETvEr TRER —- swat KLOGH_Z
o] S | % orey  STALCELVOL TR s " * T Y oW T
EAL2_1 = RS_3 RHEFY STat R oL DLAR a—’ﬁ:‘—npm-
-y L Rt o SALCELVDL_DUART T e M.
1:50 1 e - =
chLY_ a M2 _MEHLZ  lSTAT CRIVSHS | o AT ARCRLT . bl
- ayse B . (
Top Ti- d & [T ]
?
|
<J
¥ | 5
| FHEN
| i |
3185 | 2
il

Test interval
DST#1

= 3180 —

a8 —

.\I \/-/\»4\- Peca) \/J\\)N -\_’/\\/wﬁ

W

37

o=
R v a"_\r’/\'\f

!
i;

Base Ti-2 3and Mn‘ \

Figure 3-1 CPIl with DST # 1 test interval

i
|

S|

7
|

Classification: Internal Status: Draft Expiry date: 2016-08-09 Page 7 of 47



-

A" Statoil

A

\
NS/

_\

—

Test interpretation of DSTs performed in Doc. No.
Bay du Nord well L-76Z, offshore NL Canada
Valid from Rev. no.

3.1 Test summary

The well was perforated with TCP guns and thereafter opened for initial flow no. 1 (duration 0:54 hr) and shut-
in at choke manifold for initial build-up no. 1 (duration 5:10 hrs). A second initial flow and build-up sequence
with down hole shut-in followed (durations 0:10 and 3:48 hrs respectively).

The well was opened for clean-up flow (duration 8:53 hrs). The choke was gradually increased (see Fig. 3-13),
and the final 2 % hours was produced on 36/64” fixed choke. Two combined meter shrinkage factors were
taken during the clean-up flow. The well was shut-in at the tester valve for the clean-up build-up (duration 11:08
hrs).

The well was opened for main flow (total duration 30:12 hrs) and the choke was gradually increased to 32/64”
fixed choke. Four combined meter shrinkage factors were taken during the main flow. The well was shut-in at
the tester valve for the main build-up (duration 39:39 hrs).

The well was killed and a mini-frack was performed as part of the well kill operations.

Total duration or the flow and build-up programme was approximately 5 days. The test overview is presented in

Fig. 3-2.
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Figure 3-2 Test overview, DST # 1

Classification: Internal Status: Draft Expiry date: 2016-08-09 Page 8 of 47




. il
o
4" Statoil
Test interpretation of DSTs performed in Doc. No.

Bay du Nord well L-76Z, offshore NL Canada
Valid from Rev. no.

3.2 Pressure data

Four Metrol occulus tubing pressure gauges were set in gauge carrier below the tester valve at the same
depth, see Table 3-1. All the gauges had the same resolution. The pressure data from the different gauges
overlay well. Fig. 3-3 shows the difference between the pressure gauges, the difference is small and fairly
constant. Further, the pressure data from the different gauges overlay well.

3.2.1 Quality control of Pressure data

When the pressure is examined closely there are pressure spikes as observed in Fig. 3-4. After the spikes the
pressure continues on the same trend as before and so the analysis is not affected. The log-log comparison
plot of main build-up shows consistent gauges (Fig. 3-5). Gauge ZQEAO0039 was chosen as primary gauge for
interpretation.

‘ Sensor depth ‘ Comments
(m MD RKB)

ZQEA0039 3095.02 Good data quality, one recording/second

ZQEA0055 3095.02 Good data quality, one recording/second

ZQEA0069 3095.02 Good data quality, one recording/second

ZQEA0009 3095.02 Good data quality, one recording/second

Table 3-1 Overview of pressure gauges from DST # 1
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Figure 3-3 Pressure difference plot
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Figure 3-4 Close-up of the main pressure build-up
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Figure 3-5 Gauge comparison, log-log plot of main build-up (smoothing of 0.1)
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3.2.2 Tidal effects
Tidal effects were observed in the pressure data, both in the pressure history and on the log-log plot. Seabed
gauges were available and a tidal correction was performed with shift parameters of 0.00895 hrs and 0.00188
bar. A pressure history plot with the original and corrected pressure is shown in Figure 3-6. Figure 3-7 shows
the log-log plot of the main build-up with the original and tide corrected pressure. Oscillation can be seen at the
end of the derivative in the original pressure data with no smoothing , this has been removed after performing
tidal correction.
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Figure 3-6 Close-up of the main build-up for original and tide corrected pressure, Gauge ZQEA0039
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Figure 3-7 Log-log plot of main build-up with original and tide corrected pressure, gauge ZQEA003947
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3.3

33.1

Quality control of rate data

The rate data are very poor for DST # 1. As observed in Fig. 3-14 the rates are not constant during production
at fixed choke during main flow.

CMSF measurements

A total of six combined shrinkage meter factors (CMSF) were taken (Table 3-2), two during clean-up flow and
four during main flow. The tank rates from the CMSF measurements are the most reliable rate measurements
for the test.

The CMSF evaluation sheets reported by Expro contained initially a number of errors for both DST # 1 and 2.

Plotting 10 second pressure and rate data (meter oil rate, separator pressure is upstream of the oil meter while
tank and pressure at the oil diverter are downstream of the meter). These data enabled accurate pinpointing of
start and end of the CMSF measurement. One example is presented in Fig. 3-7, and plots for the other CMSF
measurements are given in the Appendix.

When diverting the flow from the burner to the tank, the tank pressure increases while the pressure at oil
diverter and in the separator decreased. The pressures at the oil diverter had the most signature for
establishing the start and end of the CMSF measurement.

In Fig. 3-8 the meter oil rate is increasing from approximately 1600 to 2200 m*/d, and is thereafter declining to
2000 m*/d. The corresponding CMSF is representative for a rate significantly different (larger) than the actual
flow rate. Further, the estimated values for CMSF are very low. The CMSF can therefore not be used to correct
the rates directly as normally done.

Tank oil rate, Meter oil rate, CMSF
Jo (Sm°/d) Jo (Sm®/d)

Clean-up flow # 1 16/8 22:04:00 — 22:12:00
Clean-up flow # 2 17/8 00:24:00 — 00:32:00
Main flow # 1 17/8 15:44:00 — 15:52:00
Main flow # 2 17/8 23:00:00 — 23:08:00
Main flow # 3 18/8 04:47:00 — 04:46:40
Main flow # 4 18/8 15:02:00 — 15:10:00

Table 3-2 CMSF data, DST # 1
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Figure 3-8 The 1°' combined meter shrinkage factor taken in the clean-up flow, DST # 1
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3.3.2

Correcting rate data

Fig. 3-9 presents the separator conditions (pressure and temperature) during clean-up and main flow together
with CMSF. The separator conditions are fairly similar during the CMSF in clean-up flow, and also during the 3
first CMSF in the main flow. When taking the last CMSF (# 4) in main flow the separator pressure was much

lower than for the 3 first measurements.
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Figure 3-9 Separator conditions and CMSF, DST # 1
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The CMSF is defined in eq. 1. Linear relationship between CMSF and meter oil rate is assumed (eq. 2).
Combining eqgs. 1 and 2 results in the corrected oil rate (eq. 3).

CMSF = Jotank — _ CQocorr (eq. 1)

qometer Raw oil rate

CMSF = aqometer +b (eq. 2)

Qo,corr = qometer (aqo,meter +b) ... (eq. 3)

To find the best estimate for oil rate is a trial and error process estimating a and b. In Fig. 3-10 aand b
corresponding to best fit through the first three first CMSF in the main flow (red dots in Fig. 3-13) used. These
parameters give too large a correction, the highest flow rates observed in the CMSF becomes lower than the
rest.

In Fig. 3-11 the opposite is the case, too little correction is applied. Here the highest flow rates observed in the
CMSEF still are higher than the rest.

Optimal rate corrected data are presented in Fig. 3-12.

Correction was performed for both clean-up and main flow. The last part of the clean-up flow was corrected, in
the early part only constant correction factor was used. The main flow was split in two reflecting different
separator pressure. The correction parameters used are presented in Table 3-3 and Fig. 3-13. The corrected
flow rates are presented in Fig. 3-14.

I Period

Clean-up flow — start to 20:40
Clean-up flow — after 20:40
Main flow - start to 09:30
Main flow - after 09:30

Table 3-3 Correction parameters, a & b (DST # 1)
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Figure 3-14 Corrected rate data, DST # 1
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Diagnostic evaluation

A log-log plot of the last three build-ups is shown in Figure 3-15. The first initial build-up was shut-in at the
choke manifold and had very noisy data and is not included in the plot. The last three build-ups overlay well
between 0.007 hours and 0.1 hours. Before 0.007 hours the data are scattered and the end of the wellbore
storage period can be seen. The increase in the derivatives seems to accelerate after 0.1 hours and the main
build-up is slightly steeper than the other two build-ups. This is likely due to nearby boundaries, as the effect of
boundaries is seen earlier in later build-ups. The main build-up is the longest and is used for interpretation.

Initial BU#2

++ Clean-up BU
++ Main BU (ref)

W

,,._--‘“"’”‘d [ ]

°
°
°

1E-3 0.01 1 10

0.1
Time [hr]
Figure 3-15 Log-log plot with all build-ups, smoothing 0.1

A diagnostic log-log plot of the main build-up is shown in Figure 3-16. After the initial wellbore storage
dominated period, the derivative is fairly flat between 0.007 and 0.02 hours indicating initial acting radial flow.
This plateau gives a kh-product of 130 Dm. After 0.02 hours the derivative starts to increase indicating multiple
no-flow barriers. Around 10 hours into the build-up the derivative stops increasing and dips slightly down before
increasing further at the end of the build-up. This flattening and decrease indicates that the system is opening
up.

Status: Draft Expiry date: 2016-08-09 Page 19 of 47



“w

N

pe

> -
' ‘ -
4" Statoll
Test interpretation of DSTs performed in Doc. No.
Bay du Nord well L-76Z, offshore NL Canada
Valid from Rev. no.
F T T TTTTIT T T TTTTTT T T TTTTTI T T TTTTTT T T TTTTTT T IIIIIN_-
- et 3
B M/ —
L /—\/ |
g F // Openingup | -
()
=1 - ° —
¢ || wellbore o i
a o %M
storage ° ., o o gt ltiol
0.1 £ = ;M: Multiple =
C Lo . boundaries 3
B Infinite acting radial flow i
- kh=130 Dm
| IIIIIII| | | IIIIII| | L1 1iiil | L1 11iil | 111111l | 1111l
1E-4 1E-3 0.01 1 10

0.1
Time [hr]

Figure 3-16 Log-log plot of the main-build-up, smoothing 0.1
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3.5

Test analysis

Rate history was found by an iterative process. The key input parameters were the most representative CMSF
tank rates and bottom hole pressure. During interpretation the test was simulated, and the rate history changed
until a match was obtained.

The final match of the data was using a multi-linear model. This is a model consisting of adjacent boxes of
different sizes (length and width). The well is placed in the center of the 1st box, and increasing width of the
boxes is required to match the data. Good match was obtained both on log-log and simulation plot.

The input parameters and main results are presented in Tables 3-4 and 3-5 respectively. The type-curve match
is presented in Figs. 3-17 and 3-18.

The test demonstrates permeability of 6.8 D and an elongated system (Fig. 3-19).

The boundary configuration is superimposed on the top map in Fig. 3-20. There is no obvious match with the
mapped faults suggesting the presence of sedimentological barriers and/ or additional sealing faults. The
nearest boundary from test interpretation is 50 m. There is no obvious candidate for this barrier on the top map.
2D numerical modelling and Eclipse modelling is recommended to improve the understanding of barriers.

Note that the multi-linear model uses one value for permeability which is the permeability estimated in the
radial flow period. Lateral changes in permeability will impact on both the width and lengths of the boxes.
Lateral permeability changes are likely to occur, and hence, the boundary configuration from the test
interpretation must not be regarded as absolute but as an indication of reservoir shape. However, the data
strongly suggests an overall elongated reservoir shape.

Parameter Comments

QOil viscosity, p, (cp) . Preliminary number prior to PVT
Net formation thickness, h (m) Stratigraphic bed thickness (input from the project)

Formation porosity, ¢ (fraction) From CPI
Well radius, r,, (m) Bit size
Total compressibility, ¢, (10 bar™) Preliminary number prior to PVT

Table 3-4 Input parameters
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Parameter Multi-linear
model

kh-product, kyh (Dm)
Horizontal permeability, ky (D) 6.8
Total skin, s 5.3
Wellbore storage constant, C (m*/bar) 0.007

Initial pressure, p; (bar) 379.09
Radius of investigation (main build-up), ri,, (km) 3.8
Radius of investigation (total test time), r,, (km) 5.2
Well position : xD / yD (1* block) 0.5/05
Zone 1 Length and width (m) 110/ 230
Zone 2 Length and width (m) 100/ 550
Zone 3 Length and width (m) 800 /280
Zone 4 Length and width (m) 1200 /530
Zone 5 Length and width (m) 500/ 220
Zone 6 Length and width (m) Long /195

Table 3-5 Main results — DST # 1

-500 Iuwu—rpoo 1500  2000f 2500 3(Too 3500 4(Too 4500 5To

500
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Figure 3-19 Boundary configuration, DST # 1
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Figure 3-20 Boundary configuration (DST # 1) superimposed on top map
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4 DST #2 - Ti-3

In DST #1 the whole lower Ti- sand was perforated (3053 - 3069 m MD RKB).

e e A S

Figure 4-1 CPIl with DST # 2 test interval
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4.1 Test summary

The well was perforated with TCP guns and thereafter opened for initial flow (duration 1:04 hrs) and shut-in at
choke manifold for initial build-up (duration 3:49 hrs).

The well was opened for clean-up flow (duration 8:48 hrs). The choke was gradually increased (see Fig. 4-7),
and the final 3 % hours was produced on 42/64” fixed choke. One combined meter shrinkage factor was taken
during the clean-up flow. The well was shut-in at the tester valve for clean-up build-up (duration 12:30 hrs).

The well was opened for main flow (total duration 12:11 hrs) and the choke was gradually increased to 32/64”
fixed choke. Two combined meter shrinkage factors were taken during the main flow. The well was shut-in at
the tester valve for main build-up (duration 19:08 hrs).

The well was killed and a mini-frack was performed as part of the well kill operations.

Total duration of the flow and build-up programme was approximately 2 ¥2 days. Test overview is presented in
Fig. 4-2.

%
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Figure 4-2 Test overview, DST # 2
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4.2 Quality control of Pressure data

Four Metrol oculus tubing pressure gauges were set in gauge carrier below the tester valve, see Table 4-1. All
gauges were located at the same depth, and have the same time resolution.

‘ Sensor depth ‘ Comments
(m MD RKB)

ZQEA0039 2982.93 Good data quality, one recording/second

ZQEA0055 2982.93 Good data quality, one recording/second

ZQEA0069 2982.93 Good data quality, one recording/second

ZQEA0009 2982.93 Good data quality, one recording/second

Table 4-1 Pressure gauges below tester valve for DST 2

Figure 4-3 shows the difference between the pressure measurements between the four gauges. All the
pressure gauges overlay well. The difference is very low as expected when they are all placed at the same
depth. The difference between ZQEA0039 and ZQEAO0069 is stable during both the clean-up build-up and the
main build-up. ZQEAO009 also has quite a stable difference to the other two gauges during the main build-up,
but there seems to be a drift during the clean-up build-up. The difference between ZQEAO0055 and ZQEA0039
is increasing during both the clean-up build-up and the main build-up. From this, ZQEA0039 is chosen for
interpretation.

There are some spikes in the pressure data, see Figure 4-4. They are seen in all gauges, several times in both
build-ups. They are most likely caused by a mechanical effect, as the pressure continues at the same trend
after the spikes, and hence they do not introduce any problem for the interpretation. The log-log comparison

plot (Fig. 4-5) demonstrates consistent gauges.

No tidal effects are observed.
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Figure 4-3 History plot showing the difference between the pressure gauges. ZQEA0039 used as
reference
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Figure 4-4 Close-up of pressure data
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Figure 4-5 Gauge comparison, log-log plot of main build-up (smoothing of 0.05)
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4.3

43.1

4.3.2

Quality control of Rate data

The rate data are poor for DST # 2. As observed in Fig. 4-8 the rates are falling during production at fixed
choke during main flow.

CMSF measurements

Three CMSF were taken (Table 4-2), one during clean-up flow and two during main flow. The tank rates from
the CMSF measurements are the most reliable rate measurements for the test. The first two CMSF was
performed producing into two tanks giving larger volume. The average rate for these has been calculated.

Plotting 10 second pressure and rate data (meter oil rate, separator pressure is upstream of the oil meter while
tank and pressure at the oil diverter are downstream of the meter). These data enabled accurate pinpointing of
start and end of the CMSF measurement (see Appendix).

Tank oil rate, Meter oil rate,
Jo (Sm°/d) go (Sm°/d)

Clean-up flow #1 & 2 28/8 17:03:00 — 17:19:00
Main flow # 1 & 2 29/8 10:04:00 — 10:14:00
Main flow # 3 18/8 15:02:00 — 15:10:00

Table 4-2 CMSF data, DST # 2

Correcting rate data

Fig. 4-6 presents the separator pressure and temperature during clean-up and main flow together with CMSF.
The separator conditions are fairly similar during the CMSF in clean-up flow and main flow.
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Figure 4-6 Separator conditions and CMSF, DST # 2

To find the best estimate for oil rate is a trial and error (ref. Chapter 3.3.2) process estimating a & b (eq. 3). The
best parameters are presented in Fig. 4-7.

Correction was performed for both clean-up and main flow. The last part of the clean-up flow was corrected, in
the early part only constant correction factor was used. The main flow was split in two, reflecting different
separator pressure. The correction parameters used are presented in Table 4-3 and Fig. 4-7. The corrected
flow rates are presented in Fig. 4-8.

Clean-up flow — start to 20:40

Clean-up flow — after 20:40
Main flow - start to 09:30
Main flow .- after 09:30

Table 4-3 Correction parameters, a & b (DST # 2)
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Figure 4-8 Corrected rate data, DST # 2
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Diagnostic evaluation

Figure 4-9 shows a log-log plot of all the build-ups. After the initial wellbore storage period they all compare well
from 0.004 to 0.02 hr. The initial build-up lies slightly above the two later build-ups. This could be an indication of
the initial rate history being a bit too low. The clean-up build-up and the main build-up overlay very well until 0.2
hours of build-up. In the period after 0.02 hours of build-up, the initial build-up deviates from the two later build-
ups. This is caused by poor data that can also be observed on a linear plot.

After 0.2 hours of build-up, the derivative starts to increase more rapidly for all build-ups. This increase starts
earlier for the main build-up than for the clean-up build-up, and is weakest for the initial build-up. It is common
when several boundaries are present in the reservoir that the boundary effect starts earlier in the later build-ups.
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Figure 4-9 Log-log plot comparing all build-ups

A diagnostic log-log plot of the main build-up is presented in Figure 4-10. From when the build-up starts and until
0.005 hours (20 seconds) the response is dominated by wellbore effects. From 0.05 hours to 0.02 hours (1
minute) the derivative is fairly flat. This is most likely radial flow, with a kh-product of 31 Dm. However, as it is
very short it could also represent the transition from wellbore storage to boundary effects resulting in a somewhat
higher kh-product.

After 0.02 hours, the derivative starts to increase, indicating the presence of boundaries or a change in the kh-
product. The derivative steadily increases until 0.2 hours (12 minutes) when the derivative starts to increase with
a steeper slope, indicating the presence of multiple boundaries or additional changes to the kh-product.

As the diagnostic plot indicates the presence of multiple boundaries, it seems likely that the cause of the
deviation between the build-ups at late time observed in Figure 4-9 is due to the presence of boundaries. The
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selected for interpretation.
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Figure 4-10 Diagnostic log-log plot of main build-up
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4.5

Test analysis

The rate history was found by an iterative process. The key input parameters were the most representative
CMSF tank rates and bottomhole pressure. During interpretation the test was simulated, and rate history
changed until a match was obtained.

The data was matched using a multi-linear model. This model consists of adjacent boxes of different size
(length and width). The well is placed off-center in the 1% box. Good match was obtained both on log-log and
simulation plot.

The input parameters and main results are presented in Tables 4-4 and 4-5 respectively. The type-curve match
is presented in Figs. 4-11 and 4-12.

The test demonstrates multi-Darcy permeability and an elongated system (Fig.4-13). Average permeability is
3.4 D using a height of 11 m. It is evident from the logs (see CPI Fig. 4-11) that the highest permeability is
located in the lower 8 m of the interval. Assuming that most of the production occurs here gives permeability of
4.7 D. Pressure diffuses fastest in the high permeable formation, and boundaries will be detected first in these.
The boundary configuration is based on permeability of 4.7 D. This probably gives more representative results
than using the average permeability of 3.4 D.

‘ Parameter ‘ Comments \
Qil viscosity, u, (cp) 1.2 Preliminary number prior to PVT

Net formation thicknesses, h (m) 8 m is the best lower part while 11 m is stratigraphic

bed thickness (the latter input from the project)
Formation porosity, ¢ (fraction) From CPI

Well radius, r,, (m) Bit size

Preliminary number prior to PVT

Table 4-4 Input parameters

The boundary configuration is superimposed on the top map in Fig. 4-14. There is no obvious match with the
mapped faults suggesting presence of semimentological barriers and/ or unmapped sealing faults. The nearest
boundary from test interpretation is 35 m. There is no barrier at that distance on the top map, which may not
include all possible faults. 2D numerical modelling and Eclipse modelling is recommended to improve the
understanding of barriers.

Note that the multi-linear model uses one value for permeability which is the permeability estimated in the
radial flow period. Lateral changes in permeability will impact on both the width and lengths of the boxes.
Lateral permeability changes are likely to occur, and hence, the boundary configuration from the test
interpretation must not be regarded as absolute but as an indication of reservoir shape. However, the data
strongly suggests an overall elongated reservoir shape.
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Figure 4-11 Type-curve match on log-log plot on main build-up, DST # 2
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Figure 4-12 Type-curve match on history plot, DST # 2
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Parameter Multi-linear

model
kh-product, kyh (Dm) 37
Horizontal permeability, ky (D) (h=8/11 m) 4.7/34
Total skin, s 0
Wellbore storage constant, C (m*/bar) 0.005
Initial pressure, p; (bar) 364.75
Radius of investigation (main build-up), ri,, (km) 1.9
Radius of investigation (total test time), ri,, (km) 33
Well position : xD / yD (1* block) 0.36/0.5
Zone 1 Length and width (m) 100/ 200
Zone 2 Length and width (m) 80 /600
Zone 3 Length and width (m) 320/ 305
Zone 4 Length and width (m) 200 /220
Zone 5 Length and width (m) 200/ 150
Zone 6 Length and width (m) 500/ 250
Zone 7 Length and width (m) Long /200

Table 4-5 Main results — DST # 2
500
il

-500 0 > 0 7500 3000 3500

Figure 4-13 Boundary configuration, DST # 2
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Figure 4-14 Boundary configuration (DST # 2) superimposed on top map
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5 Appendix — Combined meter shrinkage factors measurements
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CMSF # 2 - Clean-up flow - DST # 1
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CMSF #1 - Main flow -DST# 1
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CMSF # 2 - Main flow -DST# 1
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CMSF # 3 - Main flow -DST# 1
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CMSF # 4 - Main flow - DST # 1
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CMSF # 1 & 2 Clean-up flow - DST # 2
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CMSF # 1 & 2 Main flow - DST # 2
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CMSF # 3 Main flow - DST # 2
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