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Fluid Sampling

Separator fluid samples were taken during the main flow of the well test. Gas
and condensate from Tarbert and Upper Ness formations were sampled.

Table 2.8: Sampl

Sample No.

1.01
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15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

15.4.08

Type

methanol

glycol

condensate

gas

gas

condensate

gas

gas

condensate

gas

gas

condensate

gas

gas

condensate

condensate

gas

condensate

gas

condensate

condensate

Volume

1 litre

1 litre

600 cc

20 litre

20 litre

600 cc

20 litre

20 litre

600 cc
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600 cc
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1 litre

500 cc
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500 cc
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P (bar)
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19,5 barg

19,5 barg

19,5 barg

19,5 barg
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atm
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Cyi. No.

PT-2111
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2710
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Geochem set
#1

Geochem set
#1

Geochem set
#2

Geochem set
#2

NPD

Mixing study

The samples were sent to ResLab in Stavanger for PVT analysis. Final PVT
results will be issued in a separate report.
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2.7.5

A conventional well test was planned in order to achieve the major dynamic
parameters to characterise the Brent Group.

During the well test planning, one major concern was testing during winter-time
and that the testing required a weather window of at least 10 days. The
possibility of hydrate formations were issued, and the test was designed to be as
short as possible with only one build up period in order to keep the well warm.

Summarising, the objectives of the testing were to:

HSE
• Conduct all operations in a safe and efficient manner
• Conduct all operations with zero discharge to the sea
• Business ethics and valuing all people

Technical
• Determine the initial and final reservoir pressures
• Define the nature and amount of produced fluids
• Estimate the well productivity (PI)
• Determine average reservoir properties (Kh, K, Skin)
• Obtain representative reservoir fluid samples from the separator
• Quantify CGR, H2S, CO2 and other contaminants

Cost
• Perform the operation and achieve the objectives in a cost efficient manner

within the approved AFE

The test was carried out between the 2nd and the 20th of April 2008 and can be
briefly summarised as follows:

A DST (Drill Stem Test) string was successfully run in the well after the casing
clean out string was pulled out, following all standard space out and equipment
testing procedures. The string was made of perforating guns (see Fig. 2.12), a 7"
testing packer, bottom hole testing -and reversing valves, down hole gauge
carriers, subsea testing tree (allowing for emergency disconnection of the rig) and
surface flowhead. 1,45 sg oil based mud was displaced through tubing to provide
for underbalanced conditions for the perforation operation. The 7" testing packer
was set @ 4293,86 m MD RKB.

The Brent Group was perforated on the intervals 4321-4330 m MD RKB and 4346-
4356 m MD RKB utilizing 3 3/8" HPHT 6 spf 60 deg Power Jet Charge guns with
HDF firing mechanism (J3406HNS Guns). Immediately after the perforation a
decrease of approximately 110 bars was observed in the tubing pressure,
indicating that the well was perforated with 110 bars underbalance.

The well was opened on a 12/64" adjustable choke to unload the mud below the
downhole pressure control valve (approximately 360 litres flowing for 15 min).
Then the well was shut in downhole for 2,5 hours to allow for a short build up to
get the initial reservoir pressure. The well was re-opened for clean up on a 12/64"
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adjustable choke and step wise increased to 16/64" and 20/64". First gas to
surface was observed after 70 min. The choke size was increased further to
24/64", 28/64", 32/64", 36/64", 40/64" and 44/64" to obtain the maximum gas
flow rate. The hydrate inhibitor was changed over from methanol to glycol in
order to get good quality samples for the PVT analysis. The well was choked
back to 40/64" to prepare for the main flow and PVT sampling. After the well
head pressure, the well head temperature and the gas-condensate ratio (GCR)
had been stable for 4 hours and the BS&W was below 5%, the well was declared
clean and the sampling operation could start. The well was shut in downhole at
the pressure controlled test valve and at the choke manifold for 51 hours of build
up. The total amount of fluids recovered at surface was 21,5 m3 of condensate,
and the gas rate was in the range of 210-230 kSm3/day with a maximum reading
of293kSm3/day.

2.7.5 Wei! Testing Page 5 i



34/12-1 Final Well Report

In the following table are summarized the fluid type used for each section.

Hole Section

9 7/8" Pilot Hole

36"

26"

17 1/2"

12 1/4"

8 3/8"

5 7/8"X6 1/2"

Drilling Fluid Sysyem

Spud Mud

Spud Mud

Spud Mud

Ultradril WBM

Paratherm OBM

Paratherm OBM

Paratherm OBM

I B (mMD/mTVD)

1260/1260

448/448

1261/1261

3210/3208

4110/4110

4520/4520

4713/4711

CSG/'shoe depth (ro)

NA

307445

2071246

13 3/873185

9 77874098

774519

NA
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Table 3.2. 34/12-1 Mud Properties, daily record Nov. 14, 2007 - Jan.2, 2008.
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Table 3.3. 34/12-1 Mud Properties, daily record Jan. 3 - Feb. I, 2008.

Mud Properties, daily record
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Table 3.4. 34/12-1 Mud Properties, daily record Feb.2 - March 10, 2008.
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34/12-1 Final Well Report

Table 3.5. 34/12-1 Mud Properties, daily record March I I - April I, 2008,
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34/12-1 Final Well Report

Table 3,6 34/i 2-1 Mud Properties, daily record April 2 - April 29, 2008.

Operator: EN! Norga AS Trartseeean Leader

FSt Date Oetilfi \ffi-metcr rrailinjts @ SU C ftV W tf> Gel Ccl US Excess HI HF" CL Solids (al Watci Onnf Sann HUS LGS [)cv

.> 6>:0 301: : 0 0 I CO 6 3 10 fe^il G r.-.i.-. Lime s»-i: RKT1O ^ y ^

J1

i 44 "

J 1

44 "

LI

44^

4J "

i 441

44."

i 44
} 1 1} -r

41

J

4 f

l-

l—

^ 4 i

r J. 4f..i)

1-

4 r •"

J-

4

1

44

4- =

4

44

4 t

- ^

_

i i "•

4 H '

f i. 1

4 i -

H *"* ^ -

4 il ^ i _4

1 1 l_

1 J ' - 4 i '

J 1 - 1 i

: , ™ t :',
t 4 J

1 I I I - 1 1

1 H h 1 |

i- II | j 4,L .ji |

J I

t t-

1- (1

- 1 - 111

111

111

111

h

_l

114 t

, -

^ 1 nMil

i l ^

i 41 ^i

J-I 4 ^ i

L 41 t

- •.• 41 , ^ t i

3

^,

= - 1

1

1

1

-1

1

1 1

1 i

1 - a

1 "

1 ^

1 -

1 f..

II '

1

i 1

" - ' - "

- i

1

4

1-

h

. . . " I . 7b..4

141 4 4

1̂ 1 N
T 1 iT1 4 4

-1 - 1 l i
T_1 T1 4 4

4_ H 44

" I - 44

M i >•)

' i r -d f 4 4 4

_-l| li li

H1 4 4 4 4

-̂i i _ l i
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