
3.5.6 Mud Summary by Phase

Mud summary for the 23" x 36" hole section:

The section were drilled with seawater and hivis sweeps made of pre-hydrated
Bentonite with a concentration of 90 kg/m3 Bentonite and a FV>150 s. Pumped
approximately 5 -10 m3 high viscosity pills every 15 m drilled.
At TD the hole was cleaned by pumping 25 m3 high viscosity sweep and then
displaced to a NaCI/Polymer system. The displacement fluid was 1.20sg NaCI brine
with 5 kg/m3 Duotec NS and 2 kg/m3 Trol FL. At the end of the section, some extra
hivis was made with seawater and CMC EHV for use when grouting around the well
head.

No solids control in use for this section.

The section was drilled with no drilling fluid related problems, and it is recommended
to use the same systems and procedures in future wells in the area.

Mud summary for the 16" hole section:

The KMC Oiltools system had a blocked dump valve at the sand trap between
shaker 2 and 3, so the seawater in returns had to be diverted to a separate pit when
displacing. It was not allowed to open the master dump valve in case some of the
other pits are leaking. Oiltools had to pump the seawater over board (25 - 30
m3/hour).
Displaced the well to 1.20 sg Formpro drilling fluid, with a 10 m3 hivis Formpro
spacer pumped in front. During displacement, a total of 17 m3 of contaminated inter-
phase was diverted into a separate pit. When the inter-phase returned, the shakers
over flowed with "gel-lumps". Heavy cement contaminated of the Formpro system
was experienced when drilling trough the cement. pH went up to 12.3 and polymers
came over the shakers. Addition of Potassium Bicarbonate (625kg) and Formic Acid
(600ltr) was done to treat the cement contamination. Drilling fluid density decreased
due to solids had "dropped" out together with the polymers and high density
Formpro was added to increase the drilling fluid weight back to 1.20 sg. Addition of
Trol FL and Duovis Plus NS was needed to restore the drilling fluid properties after
the contamination.
A LCM pill with a total concentration of 125 kg/m3, (Nutplug M/F, Mica M/F and MIX
II, 25 kg/m3 of each), was mixed prior to the second attempt of the FIT test.
The drilling continued to TD with some stops due to problems with Oiltools'
equipment for handling cuttings. Oiltools' main problem is the use of conveyers
which mechanically are "crushing" the clay solids into a uniform and sticky
consistence. The only way to solve this is using water. The amount of water created
settling problems in the buffer tanks from where the cuttings are blown to the vessel.
The Formpro system performed well with fine shaped and inhibited cuttings
separated out at the shakers. An excellent rheology profile, typical 3 rpm = 8 - 1 2
and 600 rpm =46 - 53 lb/100ft2. The drilling fluid was kept inside specification
except for the Ca++ concentration, typical concentration around 1 000 mg/l while
drilling. Added some Sodium Carbonate to "take out" Ca++, recommend planning for
use of Potassium Carbonate (ref. Operational Procedure Manual). Measuring
density on the filtrate with the Triple beam balance and a 10 ml syringe was too
rough to measure accurate density, recommend using pycnometer, (ref. M-I
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Engineering Manual), and an electronic balance was used to determine brine
density.

The totals of new screens used while drilling this interval were as follows:

Screen size

230

Quantity used

6

Screen size

165

Quantity used

5

The VSM 300 shakers performed well. At start, all five shakers were dressed with 20
mesh scalping screens and 84 mesh bottom screens (used). The bottom screens
were changed out to a combination of 165, 200 and 210 mesh after finishing drilling
the cement.
When drilling with an average ROP of 15 - 20 meters/hrs and a flow of 3 800 Itr/min,
three shakers handled all the cuttings. The three shakers were dressed one with
200 TRSF and two with 230 TRSF bottom screens. At approximately 800 m the
scalping screens was changed on three of the shakers to 40 mesh. This resulted in
longer lasting bottom screens. The ROP was limited by Oiltool's equipment for
cuttings handling.

Recommend using as fine scalping screens as possible to reduce the usage of
bottom screens.

Mud summary for the 12 1/4" hole section:

Built 250 m3, 1.30 SG Formpro before staring this section, by mixing the 1.55 SG Kill
fluid together with 1.20 SG and 1.26 SG Formpro from shore. The cement was
drilled with the 1.20 SG Formpro from the previous section. The 1.20 SG drilling fluid
was treated with 325 I Formic Acid and 1 350 kg Potassium Bicarbonate due to
cement contamination. The 1.30 SG Formpro was displaced in just after the cement
was drilled. A 10 m3 LCM pill was prepared using 1.30 SG mud and 120 kg/m3 G-
Seal. This pill sealed off the hole during the "Hole Strengthening Test" after the Leak
Off Test.
Before entering the "Realgrunnen reservoir" 20 kg/m3 G-Seal, 10 kg/m3 CaCO3

medium and 10 kg/m3 CaCO3 Coarse was added to the drilling fluid due to a very
permeable and soft formation. These concentrations of LCM were maintained
throughout this reservoir and to 1 400 m depth.
When drilling/coring the sand reservoirs in the Realgrunnen formation some
tendency to foaming and aerations was observed. This caused some problems
related to well control since volume in active was unstable. Before pulling out to cut
core no#1, with a gas level of 18%, foam was observed at the shakers. The foam
was coming off the end of the shakers the same way as cuttings come. This was
discussed on the rig, but no conclusion could be drawn whether this was caused by
the gas or by the additions of CaCO3. Defoam AL was added to reduce the foaming.
The defoamer helped, but the foaming and aeration continued throughout the
reservoir.
While drilling cement, Formic Acid and Sodium Bicarbonate was added to lower PH.

The totals of new screens used while drilling this interval were as follows:
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Screen size

110

165

Quantity used

2

11

Screen size

210

230

Quantity used

24

19

The VSM 300 Shakers generally performed well throughout this section and no
special problems was seen.
Drilled / cored the Realgrunnen sand reservoir with 20/40 mesh over 165 mesh on 3
shakers and 210/230 mesh on the other 2 shakers with most of the flow going
across the 165 mesh screens. The 165 mesh screens were used to maintain the
level of added LCM through this section. According to the FSR# 50 18 X 210 and 4
X165 mesh screens are charged off on the 8 1/2" section, but these screens have
been used on the 12 1/4" section.
As a new formation type was reached at 1400 m the screens were changed back to
210 and 230 mesh since it was no longer required to maintain the level of LCM.

Recommend using as fine scalping screens as possible to reduce the usage of
bottom screens. Adding Defoam AL with premix instead of directly into the active
system is more efficient to reduce foaming.

Mud summary for the 8 1/2" hole section:

To combat cement contamination while drilling out the shoe, Sodium Bicarbonate,
Citric Acid and Formic Acid was added to the active drilling system. After drilling 5 m
of new formation, the well was displaced to all new built 1.51 sg Formpro drilling
fluid made from brine.
The drilling was slow and when experiencing formation losses it was decided to
displace back to 1.34 sg Formpro used in the previous interval. From about 1 850 m
the density was increased slowly using 1.47 sg and 1.50 sg fluids (were not allowed
to use Illminite as far as possible due to logging).
At 2 049 m the hole was displaced back to 1.51 sg. At 2 196 m some moderate
formation losses was experienced and some G-Seal and CaCO3 Medium/Fine was
added to the active system to increase the bridging properties of the fluid. A 150
kg/m3 LCM pill was also mixed up, but never pumped into the well. It was decided
after a while to stop adding G-Seal because it was thought that it influenced the
analysis of the cuttings samples done by the geologist. The addition of CaCO"3 Fine
and Medium was continued towards TD. Lost to the formation at the following rates;
1 850 l/min lost -10 nrVhour, 1 600 l/min -2.7 nrVhour, 1 550 l/min no losses.
When drilled to TD, a wiper trip to the shoe was done and after circulating bottoms
up when back on TD, the string was pulled out of the hole. Also this time, high
amount of air in the drilling fluid was experienced when circulating bottoms up after
the wiper trip. Air in the drilling fluid was also seen when circulating bottoms up on
the clean up run after the wire line logging. The air/foam in the drilling fluid was
treated with addition of defoamer, Defoam AL.

The totals of new screens used while drilling this interval were as follows:
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Screen size

20

60

165

Quantity used

4

3

4

Screen size

210

230

250

Quantity used

25

1

9

At start of the interval the same screen configuration as for the 12 1/4" section was
used. At 2 100 m an increase in sand content (maximum 0.75%) was seen and the
scalping screens was changed from 20 mesh to a combination of 40 and 60 mesh.
Also changed over to 250 mesh on one of the shakers whilst the rest of the shakers
were dressed with 210 and 230 mesh. At TD the sand content was reduced to 0.5%.

Recommend using as fine scalping screens as possible to reduce the usage of
bottom screens.

Mud summary for the 6" hole section:

This section was drilling with the same drilling fluid as used on last section.
Cement contamination was treated with addition of Formic Acid and Sodium
Bicarbonate. Also addition of Sodium Bicarbonate and Soda Ash was done to lower
the Ca++ content in the drilling fluid. As on sections above foaming/aeration caused
problems with pump suctions and addition of Defoam AL was added to reduce this
problem.
Some Calcium Carbonate bridging material was added throughout this section to
maintain concentrations for optimum bridging while drilling the sand reservoir.

The totals of new screens used while drilling this interval were as follows:

Screen size

210

Quantity used

5

Screen size Quantity used

The same shaker screen configuration was used in this interval as used in the 8 1/2"
interval.

Recommend using as fine scalping screens as possible to reduce the usage of
bottom screens.
Be aware of possible aeration/foaming. This causes problems for pumps and may
also give well control problems. The usage of defoamer may be higher than
planned. On this well usage of defoamer was very close to maximum amount
applied for to the environmental department. Consider applying for a higher amount
on future wells.

Mud summary for the P&A operations:

Started the P&A operations with 1.54 sg Formpro from previous section. The active
system was pre-treated with Citric Acid, Potassium Bicarbonate and Sodium
Bicarbonate prior to the cement jobs and more of the same chemicals were added
to treat out cement contamination after each cement jobs.
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Isolated 13 m3 cement contaminated drilling fluid on surface when circulating bottom
up above cement plug #2 at 1233 m, due to over displacement when performing
cement job.
The well was displaced to 1.25 sg Formpro drilling fluid from 750 m inside the 13
3/8" casing, after cutting the 9 5/8" casing.
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3.5.7 Mud Summary Report
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