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App D MDT pressure measurements

Table 4.7: MDT-GR Run 3A

1 Danian SS 3902.2| 3877.0| 602.45 557.48 601.986 2.2 79.2 1.466 [Good

2 Danian SS 3905.9| 3880.7[ 602.53 - 602.48 - 81.1 - No seal
3 Danian SS 3905.99[ 3880.8] 602.52 - - 80.8 - Tight

4 Danian SS 3906.9| 3881.7| 602.54 557.43 602.31 26.4 80.7 1.464 [Good

5 Danian SS 3914.1] 3888.9| 604.08 - 603.62 - - Tight

6 Danian SS 3920.9| 3895.7[ 605.25 - - - Tight

7 Danian SS 3920.9| 3895.7[ 604.60 540.49 604.381 0.02 82.8 1.414 [Unstable
8 Danian SS 3922.2| 3897.0] 604.89 558.11 604.542 1.9 83.0 1.460  [Good

9 Danian SS 3927.8| 3902.6] 605.96 558.61 605.508 45 83.0 1.459 [Good

10 [Danian SS 3937| 3911.8] 607.60 559.50 607.087 11.6 83.4 1.458 [Good

11 Danian SS 3952.5| 3927.3| 609.10 561.14 609.662 48.8 84.3 1.456  [Good

12 [Danian SS 3967.8| 39426 612.38 562.45 611.93 9.3 85.6 1.454 [Good

13 [Danian SS 3972.6| 3947.4| 613.05 562.93 612.49 | 129.90 [ 86.50 1.454 [Good

14 [Danian SS 3978.4| 3953.2| 613.30 - 613.17 0.9 87.6 - Tight

15 [Danian SS 3981.4| 3956.2| 613.88 - 613.73 1.9 87.8 - Tight

16 [Danian SS 3995.5| 3970.3] 616.61 - 616.37 2.9 87.9 - Tight

17 |Danian SS 3995.7] 3970.5| 616.24 574.00 615.89 0.3 88.4 1.474 [Supercharged
18 [Danian SS 3997| 3971.8] 616.24 565.41 615.86 25 88.7 1451  [Good

19  [Danian SS 4018.1] 39929 620.36 - 620.06 - 88.4 - Tight

20 |Danian SS 4064.1] 4038.9] 626.36 - 626.25 - 91.6 - Tight

21 Danian SS 4070.2]| 4045.0[ 627.71 573.00 627.35 2.9 92.7 1.444 [Tight

22 |SHETLAND GP 4076.5| 4051.3] 628.85 - 629.56 - 92.7 - Tight

23 |SHETLAND GP 4078.5| 4053.3| 628.98 - 628.78 - 92.9 - Tight

24 |SHETLAND GP 4097| 4071.8| 632.36 - 632.08 - 93.3 - Tight

25 |SHETLAND GP 4111.5| 4086.3| 634.87 - 634.53 - 93.9 - Tight

26 |SHETLAND GP 4122| 4096.8] 636.45 - 636.18 - 94.7 - Tight

27 __|SHETLAND GP 4127] 4101.8] 637.12 - 636.93 - 95.3 - Tight

28 |SHETLAND GP 4139.5| 4114.3] 639.27 - 639.02 - - Tight

29 |SHETLAND GP 4140.5| 4115.3] 639.06 - 638.59 - - Tight

30 [Danian SS 4070.2] 4045.0f 573.06 573.06 Good? Repeated test reading same

31 Danian SS 3921.9] 3896.7| 604.62 - 13.9 - Looking for sample point
32 Danian SS 3920.9| 3895.7 - - Abandoned too tight for sampling
33 Danian SS 3920.7| 3895.5 - - Abandoned too tight for sampling
34 [Danian SS 3921.8] 3896.6| 604.56 - 3.2 - Abandoned too tight for sampling
35 [Danian SS 3921.9| 3896.7 - 1.3 - Abandoned too tight for sampling
36 [Danian SS 3922.0| 3896.8 - - Abandoned too tight for sampling
37 Danian SS 3921.9] 3896.7 558.09 3.1 1.460 [Abandoned too tight for sampling
38 Danian SS 3952.2| 3927.0 561.088 16.1 91.3 1.456 [Sampling
39 Danian SS 3952.2| 3927.0 561.091 14.9 1.456 [Pretest after sampling
40 [Danian SS 3902.2| 3877.0 557.259 77 1.465 [Abandoned too tight for sampling
a1 Danian SS 3902.1] 3876.9 557.295 2.3 1.465 [Abandoned too tight for sampling
42  [Danian SS 3902.0| 3876.8 557.348 1.8 1.465 [Abandoned too tight for sampling
43 Danian SS 3903.0] 3877.8 557.281 284.3 84.2 1.465 [Good, pretest before sampling
Table 4.8 MDT-GR Run 3B

1 Danian SS 39371 3937.1 606.36 - - Abandoned too tight for sampling
2 Danian SS 39371 3937.1 606.98 559.607 9.7 1.449  |Abandoned too tight for sampling
3 Danian SS 3937.0 3937.0 559.717 65.7 1.449  |Sampling
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Table 4.9 MDT-GR Run 3C
1 Danian SS 3920.8] 3895.6 - Sampling with DP.
2 Danian SS 3968.0] 3942.8| 609.83 562.44 13.7 1.454 [Pretest before scanning
3 Danian SS 3967.9] 3942.7| 609.63 562.41 83.4 99.2 1.454 [Fluid scanning
4 Danian SS 3955.0] 3929.8] 607.71 2.6 0.000 |Good, Pretest before scanning
5 Danian SS 3954.9] 3929.7| 607.68 2.1 0.000 |Good, Pretest before scanning
6 Danian SS 3954.8]| 3929.6] 607.68 0.000 |Lost seal
7 Danian SS 3954.7] 3929.5| 607.66 0.000 |Good, Pretest before scanning
8 Danian SS 3954.9] 3929.7| 607.67 561.22 19.6 1.456  [Scanning
9 Danian SS 3934.1] 3908.9] 604.33 98.9 - Pretest before scanning, tight
10 [Danian SS 3934.0] 3908.8| 604.37 559.21 13.9 98.4 1.458 [Good
11 Danian SS 3934.1] 3908.9| 604.32 98.0 - Pretest before scanning, tight.
12 Danian SS 3933.9] 3908.7| 604.30 - Lost seal
13 Danian SS 3933.9] 3908.7| 604.30 - Lost seal
14 Danian SS 3934.0] 3908.8] 604.30 - Lost seal
15 [Danian SS 3933.8| 3908.6| 604.34 - Tight
16 [Danian SS 3934.0| 3908.8| 604.21 - Tight
17 [Danian SS 3933.9] 3908.7| 604.14 - Tight
18 [Danian SS 3934.0] 3908.8| 604.23 - Tight
19 [Danian SS 3934.0] 3908.8| 604.23 - Tight
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4.9 Reservoir fluid sampling

Samples were collected in the Danian Sandstone. Gas samples were encountered at depth 3903
and 3952.2 m. The other two samples at 3937 and 3920.8 m proved formation water.

Table 4.8 Reservoir fluid samples

3952.2| 3A |1 Gal 251 561.088 70 - 482.63 |+Geochemical 8395-2

3952.2| 3A 420 cc 248 | 561.088 76 16.2 | 482.63
3952.2| 3A 420 cc 245 | 561.088 82 15.7 | 506.76
3952.2| 3A 420 cc 241 561.088 | 87.3 14.8 | 482.63 |Used offshore

3903.0( 3A |1 Gal 13.7 |557.281| 163 - 503.32 |+ Geochemical B-319
3903.0| 3A 420 cc 1.6 557.281 67" 10.9 | 506.76

3903.0| 3A 420 cc 1.5 557.281 75* 13.9 | 489.53

3903.0| 3A 420 cc 1.9 557.281 | 83.4* 14 496 .42

3937.0| 3B 420 cc 140 559.717 15 14 44.2 [Mud filtrate

3937.0| 3B [1 Gal 240 559.717 78 - 91.8 [Emptied offshore
3937.0( 3B |1 Gal 211 559.717 88 - 62

3920.8| 3C 420 cc 60 358 275 16.2 112

3920.8| 3C 420 cc 40 358 363 15.7 116

3920.8| 3C 420 cc 39 358 378 13.9 126

3920.8| 3C |1 Gal 40 358 435 - 129 (100 ml used in analysis
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1.4

1.4.1

1.4.2

Drilling summary

Casing

Table 1.1 Casing programme summary

Well 6302/6-U-1
307 1363 N/A
20” 2116 N/A
Well 6302/6 -1
307 1363 N/A
20” 1960 FIT: 1.29 sg
16” 2380 LOT: 1.60 sg + 1.46 sg
13 3/8” 3035 FIT: 1.49 sg
95/8” 3840 LOT: 1.72 sg
Drilling fluids
Table 1.2 Drilli
Well 6302/6-U-1
36”7 1366 1.03 Seawater / high visc. Sweeps
26” 2122 1.03 Seawater / high visc. Sweeps
Killmud #1 2122 1.40 WBM mix of Glydrill, Bentonite and CMC
Killmud #2 2122 145 WBM with prehydrated Bentonite
Killmud #3 2122 147 Glydrill (KCl brine, Glycol and Polymers)
Well 6302/6 -
36”7 1366.5 1.03 Seawater / high visc. Sweeps
26” 1965 1.03 Seawater / high visc. Sweeps
177 2390 1.23 Glydrill Deepwater
12 147 3842 1.40 Glydrill Deepwater
817 4230 1.56 Glydrill Deepwater
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5.11.6  Drilling fluids

Figure 5.5 Summary of Drilling fluids program

530251 DRILLING FLUIDS PROGRAMME

well:
Field: PL 251, Tulipan
Rig: Eirik Rausle
Fav 2 08005
HOLE CASING muo | mw |es| o | w | Fann | Fann| P¥ | APt | oH | MBT | Maci | Kol | Gisc. | MEG | Case | Total roleme
TYPE sec. | min.. [[00pe Frpm| FY FL 1
SI1ZE ™o SIZE D
HD HD Is&] {K6fuy [Fa] [Fal Lraz] [mFal Emil IKGi='H (WF5) (WF5) (3] k4 -l
S Water
42V 387 12665 | 200 1262 | High vis. 102 200 43
13665 1363 | Swweps - 3t
BEentonite 135 <2 m
Diispl. i 240
COMMENTS: The section was dilled by using sed water - pumping hivis sweepe. Rec. 318 m3 Bentorite apud mud from
well §302/6-1U-1;, 26" section. Budlt 101 m3 Bentonite spud mud asnd-transferred the remaning 179 m3 over to the next section.
Bt 101 m3 Bentonite spud mud and transferred the remaining 179 m3 over to the next section
Thie system perfortmed as expected, no need for changes
Sed Water
28" mes | 28~ | weas | Higheis | 102 122 ] 1254
1965 1953.8 Sweshs - - - 385
KEIPAC | 135 9 863
Diisph.uid - 127 1254
COMMENTS: The 267 section was dnlled using seaweater and CMC luviz sweeps due to MWD readings.
The system performied ag expected and no changes required, Rec. 179 m3 spud mud from 36" section
and 2068 m3 1,47 sg Ghedril mud-from well; B302/8-1U-1, 26" section,
17"% 207 za0 | 8- | zsso3 12 7 4 3 7 13 2 82 108 43 4 13 50 1950
{optional) 2380 zaEng | GldiDw | - - : - <30 : : - - 460 : - : : : 1633
izs 127 E 1 i w | sa | ne 251 93 55 | g | e a5z
013

COMMENTS: The section was drilled by uge of Glydnl DW. Ran 167 liner: Uniable to set it Cemented as per programme:
Tested hner without success. Squeezed 7 2m3 cement nta hrer lap, 6 8m3 + 14 m3 160 8G spacer left m hale:

PO and circulated. Dumped approxz 140m3 due to heavy cement contamination. pH =11 and high MW from blended

1.60sg spacer. RIH with 17 ¥ clean out assy. Drilled cement and cleaned out to the linerlap.

26m3 mud was dumped due to cement cortarmination. RIH with 1437 assy. Tagged TOC at 2307 and drlled cement to 2352,
Atthis stage mud wag o badly contarninated that it waz decided to displace to new rmud. & total of 691 m3 Glyrdril DW was
discharged due to heavy contam. The first premizes made in-(1100 m3) Kristiansund gave a tatal of 223 ke/m3 of NaCl

i the waterphase and 100 kg/m3 of KClin the waterphaze Testing onthe rig showed that some of the salthad crystallized out
of the premix due to oversaturation.of the prerix. It is recommended th Use no more than 60-kgim3 KCl because too
much K1 may lead to precipitation-of salt, mostly NaCl In agreement with Statod started the section with the mud
outside gpec. on the MaCl concéntration.
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COMMENTS: The section was dnlled by use of Glydnl DW. Mot able to pass through 167 liner due to clay on liner wall.
POOH with logging tool. MU 1737 underrearner agsembly and RIH. Drilled 17%" hole to 3046m. Circulated two times B
Backreamedto 167 liner shoe and circulated 1%BU. Clearup up mside- 167 liner using underreamer and masamuim obtained
fowrate of 1000lpm. Circulated at full rate wheri inside 207 casing, & lot of cuttings ovet the shaler,

Heawy logzes during last metres of casmg running and lost 00215000/ min at pumprate 1000/2500 lr/min dusing displacement.
Mot able to pass with Wire line tool thraugh 167 ner due to clay on liner wall

Defoam AL showed to be very effective even in small amounts using Glydrl DW mud: If signs of ar i active mud,

punch a small hole in-a 28ltr can, place on grating between shakers and et it drip into mudflow to process pits.

1-2 cans per shift were used while drilling.

120047 a4z | 95T 2840 140 2 45 i 2 15 19 82 2 190 22 5 142 320 1130
3542 Jo40 Gilydrii D - - - - <30 - - - - - - - - - = "3z

iE3l 4 ] Ul 10 LS 25 a 24 28 26 ES 1§ 420 &2

az

COMMENTS: The section was drilled by use of Glydnl W, Drilled 124 haole to 3151 tr while adding 25kgim3 LOM
material to the active system (2eg/m3 CaCO3 M, 10kg CaCO3 C, Tkgim? G-Seal F and 10kg/m3 G-Seal).

This concentration was maintained unti driling past Ooze formation. Pulled back into casing shoe, -experienced tight hole.
RIHand drilled ahead, experienced high ECDreadings from MWD, Pumped a bivis pill with 110kg/m3 MNutplug M
to clean out BHA -Drilled 123" hale to TD at 3833 m: Circulated hole clean and hackreamed out to shoe

due to tight hole: Circulated B, RIH and perfarmed wipertrip. Drilled. 12-%" to 3842 m. Circulated holeclean and
POCOH. RIH with logging tool, couldn't pass tight spotin 12-2/8" ceg at 2680, POOH, Ran wiper trip and increased
glydril MC conc from & to B.5%. Mo tight spots on second atternpt, ‘After the cementjob, 3 85 m3 high pH returns
from cement contamination was isolatedin a-reserve pit-and treated with 3. Bicarb and €. Acid.

Therest of the system was alzo contaminated inwvarious amounts and was also treated back to-spec.

Thie lang riser is' stretching-out contaminated returns to almost the hole 500:m3 system.

L 230 NA 147 B2 25 9 2 23 24 g 20 190 T0 LE:) 15 200 1347
4230 Gilydril D! - - - - <30 - . - - B - - - - - 038
158 e E 12 10 A 32 04 4% 205 28 E 154 BEQ 245

Bx

COMMENTS: The section was drilled by use of Clydrl DV, -Started out sectionwith 1,47sg mudweight and weighted

up in steps to 1,56s0 as hole dictated Bit halling occurred on the three first coring runs- due to mairily shalefclay
formations (thin layers of sand in between, When drilling hard formation | Shale, limestone and sand ) at the last
300 m of the'8 X" section a drop in MEG cantentwas ohsended. Replaced with total additions of 2.2% MEG.
There were now changes in tha NaCl (WPS) when-adding MaClpowder, see recommendatians under

17 ¥ 20" section above. &t 3918 m decided to replace ~20% of the active valume with weighted MaCl prerix
(WPS saturated with NaCl) to raise the MaCllevel, managed to raise it from 187 to 200 kofm3.

The KC-level dropped frorm 8310 70 ko/m3.




