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1 SUMMARY AND CONCLUSIONS

1.1 Introduction

The 35/3-6 exploration well was drilled to a total depth of 3366 m MD with the
Deepsea Bergen in 58.8 days, including 26.4 days of non-productive time. No
personal injuries causing lost time were sustained during the operation.

Beyond fulfilling the PL270 Licence commitment, the objective of well was to test for
commercial hydrocarbons and locate any associated hydrocarbon contacts within the
Make Nord prospect. The primary target, the Albian Agat Fm, was only 2,5 m thick
and carbonate cemented sandstone with traces of hydrocarbons. No reservoir was
found and drilling stopped in claystones of Jurassic age (Heather Fm).

Data Acquisition

LWD logs were obtained from below the 30” shoe and to total depth. In addition,
wireline logs were run the 8 %2” hole section, including sidewall cores and zero offset
VSP. No cores were obtained.

Operational Execution

The rig came under contract at 23:30 hrs on 1 of February 2002. Due to
deteriorating weather conditions, departure was delayed and anchor handling
operations on the location were temporarily suspended. The rig was moved 21 m
west of intended position and the well was spudded on 06.02.2002.

The 36” hole was drilled from seabed at 250 m to 309 m, followed by installation of
the 30” conductor at 309 m.

The 9-7/8” pilot hole was drilled riserless with seawater and hi-vis pills to 1300 m and
displaced to 1.20 sg mud. This hole was then opened to 17 2" with seawater and hi-
vis pill and displaced to 1.20 sg mud prior to running the 13 3/8” casing.

On 17" February, following a 36 hour waiting on weather period to run the BOP, the
wellhead was inspected with the ROV and a flow was observed from below the guide
base, which was partially covered by debris.

After an unsuccessful attempt to stop the flow by grouting the 30" conductor and
landing the BOP, a combined cement bond log and temperature log were then run. It
was concluded that the water-flow was entering the well bore at approximately 600
m, coming from the Utsira FM.

A bridge plug was set at 591 m, the casing perforated at 568 m and a cement
retainer installed at 547 m.

By repeated injection and partially circulation of kill mud through the perforations, the
well was stablized. A combination of a cross-linked polymer pill and low-density
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cerpent was placed in the annulus, which effectively stopped the flow on February
26"

With the BOP installed, an internal casing patch was set across the perforations and
pressure tested to 185 bar, which was the specified test pressure for the casing.

Due to the restricted internal diameter of the casing patch, the 12 742" hole was drilled
with two PDC bi-centre bits, mud motor and casing wear protectors. A 1.45 sg
formation test was obtained and the hole was displaced to a 1.32 sg KCl-glycol-
polymer mud system. Due to high torque and pipe sticking, the section depth
became 2696 m, about 200 m shallower than planned (2900 m).

The 9 5/8” casing was run and landed successfully. When circulating prior to
cementing, the top cement plug was accidentally released, then intentionally landed
and later drilled out. With a cement retainer set on drill pipe above the casing shoe,
circulation was established and the casing was cemented and pressure tested.

When milling on the cement retainer, the drill pipe parted in the area of the upper
annular preventer and the flex-joint. The lower marine riser package was pulled for
visual inspection and function testing of these items, but no apparent explanation to
the incident was found.

The riser package was re-run and drilling of the 8 1/2” hole section could commence
after having tested the formation to 1.50 sg. Casing wear protectors were used to
minimize wear on drill pipe in the area of the flex-joint.

The 8 V2 hole was drilled problem free with one PDC bit and the same mud system to
total depth of 3366 m.

Upon completion of wireline logging , a cement plug was placed across the 9 5/8”
casing shoe. The 9 5/8” casing was cut and pulled from 596 m. A 13 3/8” bridge
plug was set at 590 m, followed by placing 200 m long cement plug above it.

The 30” and 18 5/8” wellheads were recovered by cutting the 13 3/8” and 30”
approximately 5 m below the seabed. No objects on the seabed were observed by
the ROV.

The anchors were pulled and the rig was off contract at 18:30 hrs on the 1 of April,
heading for Dusavik.

1.2  Well Programme Summary
Reference is made to Fig. 1.1, Well Summary
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2 GENERAL WELL DATA

2.1 Well Data Record

Well Name 35/3-6
Licence PL 270
Operator RWE-DEA Norge AS
RDN % 51
Partners Aker Energy AS
Rig Deepsea Bergen
DST’s None
Rig on Contract 1% February 2002
Spudded 6" February 2002
TD date 24" March 2002
Rig released 2" April 2002
Status P& A
KB above MSL 23m
Water depth 225m
Datum / Spheroid ED50/ Int 1924
UTM UTM zone 31, CM 03° E

Geographic Location

61° 53’ 36.86° N

03°59 15.79’E

Actua Surface Coordinates 6 862 883.4 mN

551 915.7 mE
Planned Target Coordinates 6 862 887 mN

551 937.3 mE
Actual Target Coordinates 6 862 880 mN

551 995.5mE
Total Depth 3366 mMD RKB
TD Fm, Age Heather Fm, Jurassic
Target core None

Date: 28.06.2002
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2.2 Well Location Map

35 36
35/3-6
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2.3  Technical Objective

The primary objectives of well 35/3-6 was:

to test for commercial hydrocarbons and locate any associated
hydrocarbon contacts within the Make Nord prospect

to obtain and evaluate data required for any potential future (appraisal)
drilling

to fulfil the PL270 Licence Commitment

2.4  Well Result

The well encountered no hydrocarbon bearing intervals. The primary objective, the
Albian Agat Fm, was only 2,5 m thick and carbonate cemented with traces of
hydrocarbons. The well was designed to be drilled in 38 days (dry hole basis, AFE)
but took 58,8 days. The increase of 20,8 days was mainly due to water flow and
associated events in the shallow part of the hole. No reservoir was found and drilling
stopped in claystones of Jurassic age (Heather Fm).
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2.5 Well Progress Curve
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Time depth curve reflects contractual days of 58.8 days as opposed to 57.13 operational days.
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2.6  Well Status after Plug and Abandonment
See Fig. 1.1, Well Summary

2.7 Operational Safety Results vs. Objectives

RWE Dea and Odfjell Driling Management introduced a joint ZERO incident
philosophy, which was introduced to all involved rig personnel and service
contractors. A well established HSE Management System existed on Deepsea
Bergen, which made it possible to quickly implement required HSE guidelines and
objectives, despite the fact that the rig had been laid up and stacked prior to
commencement of well 35/3-6. For further details reference is given to the specific
HSE report. Ref.no:PL270/587-6.80.

The project targets are stated below:

”It is the duty of every person to take time to plan the work so that it can be
carried our safely and efficiently the first time. The HSE targets are:

3 Zero injuries to personnel

4 Zero unplanned discharges

5 Zero falling objects

6 Zero high risk potential incidents
It is the right and obligation of each individual to stop or call attention to
hazardous work.”

MEASURE INDICATOR GOAL RESULT
Personnel injuries with absence (LTI) 0 0
Medical treatment frequency (H2) <20 0
Work related illness frequency (M1) <20 0
Falling objects 0 4
Incidents with risk potential >50 0 0
Spill to environment 0 1
Fire 0 0
98% available rig 98 % 97 %
Incidents with serious risk potential 0 2

ODAS have implemented a reporting system where RUH are classified either as
green (proactive reports of potential hazardous situations) or red (actual hazardous
situations/incidents where consequences was suffered). The objective was to have
at least 4 green RUH’s for each red RUH. This goal was not achieved, however the
consciousness of the rig crew towards HSE and reporting of incidents was very good
during the operation. The reporting of RUH’s is presented in table below.

Reporting of Incidents: Total Green _
Incidents reported 362 250 112
Fraction 69 % 31 %

Date: 28.06.2002
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List of Service Companies

SERVICE COMPANIES

Fax. 51 83 83 83

Type of service Company Address/telephone Contact E Mail
person
Cementing BJ Services Plattformveien 9 akastad@bjservices.co.u
4056 Tananger k
Tel. 5164 8200
Fax. 51 64 8299
Cement Plugs and Weatherford Tel.51814434 Arve Falk Arvefalk@weatherford.c
Float equipment from (SagaFjordbase) | Tel.57 74 57 22 Egil om
Saga Fjordbase Fax. 57 73 56 67 Bjorkedal egil.bjorkedal @inc.sf.no
Casing Saga Fjordbase Tel.57 74 57 22 Egil egil.bjorkeda @inc.sf.no
Fax. 57 73 56 67 Bjorkedal
Wellhead Dril-Quip Europe | Ryfylkegt. 70 Torstein torstein_lunder@dril-
4014 Stavanger Lunder quip.com
Tel. 5144 3700
Fax 51 44 37 01
Coring CorPro Tel. 51906500 Stig Risvik stigr@corpro.no
Fax. 51 90 65 02
Directional Drilling/ Schlumberger Risabergveien 3, Ben bheidenreich@stavanger.
LWD P.O.Box 8013 Heidenreich | ailfield.slb.com
4056 Tananger
Tel. 5194 6551
Fax. 51 94 65 52
Drilling Contractor Odfjell P. 0. Box 33 Arve agr@odfjelldrilling.com
N-5863 Bergen Grasdal
Tel. 559989 00 manager
Fax. 5599 89 01
Casing running Odfjell
Drilling Fluids Supply | MI Norge AS Gamle Forusvei 33 | Jan Moe jmoe@midf.com
4033 Forus
Tel. 51577300 Henning
Fax. 5157 65 03 Balzer
Electric Logging Schlumberger Risabergveien 3, Ben bheidenreich@stavanger.
P.O.Box 8013 Heidenreich | ailfield.dlb.com
4056 Tananger
Tel. 5194 6551
Fax. 51 94 65 52
Mudlogging Halliburton P.O. Box 67 Svein Sveinmagne.osnes@halli
4056 Tananger Magne burton.com
Tel. 51837000 Osnes

Date: 28.06.2002
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SERVICE COMPANIES

Type of service Company Address/telephone Contact E Mail
person
Morning report System | IDS (Asia) Tel. 006032166 | JohnHanson | ids@indrill.com
20 66
Fax. 00 60 3 21 66
30 66
Mab. 00 60 193
869 730
Production Testing Schlumberger Risabergveien 3, Ben bheidenreich@stavanger.
P.O.Box 8013 Heidenreich | ailfield.dlb.com
4056 Tananger
Tel. 5194 6551
Fax. 51 94 65 52
ROV Services Oceaneering P.O.Box 8024 Eivind ebrimso@stavanger.ocea
4001 Stavanger Brimsoe neering.com
Tel. 518251 00
Fax. 51825290
Supply Boats Sagafjord Base Tel. 57745659 Knut A knut.arne.eltvik@inc.sf.n
Fax. 57 73 56 65 Eltvik 0
Surveying - Inclination | Andergauge RisavikaHavnering | Evan mcglynn@andergauge.co
4056 Tananger McGlynn m
Tel. 5164 7510
Fax.5164 7511
Drilling bits Smith Gamle Forusvei 25 | Kenneth ksoendervik@smith.com
4033 Stavanger Soendervik
Tel. 5144 47 50
Fax. 51445751
Fishing equipment Smith Red Baron | P.O.Box 151 Finn fhausken@smith.com
Downhole tools 4065 Stavanger Hausken
Sidetrack equipment Tel. 51800200
Fax. 51800213
Navigationrel. Torig Fugro Geoteam P.O.Box 490 — Ops. e.fredriksen@fugro-
move and positioning Skayen Manager survey.no
0213 Oslo Eivind
Tel. 2213 46 00 Fredriksen
Fax. 22 13 46 46

Date: 28.06.2002
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3 GEOLOGICAL REPORT

All depths used in this section are in m MD RKB, unless otherwise stated.

3.1  Previous Drilling

Five exploration wells have been drilled in block 35/3 over the period 1976-1982.
This resulted in two gas/condensate discoveries, well 35/3-2 and well 35/3-4.

Well 35/3-1 (Saga) was drilled in 1976 on a Jurassic prospect in the western part of
the block. Drilling was terminated at 4475 m due to indications of high pore pressure.
Only weak hydrocarbon shows were encountered in sandstones of Cretaceous and
Jurassic age.

Well 35/3-2 (Saga/BP) was drilled in 1980 approximately 2.5 km east of well 35/3-1
and encountered gas/condensate in sandstones of Lower Cretaceous age. TD was
4400 m in Basement. The well was production tested and was the first test from a
Lower Cretaceous reservoir on the Norwegian shelf.

Well 35/3-3 (Saga) was drilled in 1980 5.5 km east of 35/3-2, with sandstones of
Lower Cretaceous age as main objective. Due to technical problems the well was
abandoned at 900 m.

Drilling was resumed as well 35/3-4 and again gas/condensate was encountered in
sandstones of Lower Cretaceous (Albian) age. The well was production tested.
Pressure data showed no pressure communication with the Lower Cretaceous
sandstones in well 35/3-2.

Well 35/3-5 (Saga) was drilled in 1981/82 approximately 8 km southeast of well 35/3-
4 with main objective to appraise the discovery. Sandstones of Lower Cretaceous
(Albian) age were encountered but the well was dry. Total depth was 4110 m.

Outside block 35/3

Well 36/1-2 (Saga) is the closest well to 35/3-6 and was drilled in 1975 to a total
depth of 3255 m. The well did not encounter hydrocarbons, but oil shows were seen
both in the Lower Cretaceous (Cenomanian-Turonian) and Middle Jurassic.

3.2 Geological Setting
PL 270 (Block 35/3) is located where the Malgy Terrace continues into the Selje High
(Figure 3.1).

The Selje High has a NE/SW trend, whereas the Malgy Terrace is dominated by a N-
S fault trend.

Date: 28.06.2002 Page 15 of 159



PL 270, Well 35/3-6
FINAL WELL REPORT
Geological Report

AKER ENERGY AS

The previous gas discoveries proven by wells 35/3-2 and 35/3-4 are situated on the
western margin of the Malgy Terrace, between the @ygard Fault Complex to the east
and the deep Sogn Graben in the west .

The prospect was a stratigraphically defined structure, with a reservoir interpreted as
submarine fan sandstones deposited during the Lower Cretaceous (Albian) period.

It was assumed to be a pinch-out trap with sandstones lapping onto older Cretaceous
sediments and the Base Cretaceous Unconformity (BCU). The probability of
discovery was estimated at 38 %, with the seal being the main area of uncertainty.
The expected hydrocarbon phase within the primary Albian Formation sandstone
target was gas with associated condensate.

The prognosed gross vertical thickness of a potential hydrocarbon column within the
primary Agat Fm target was ca. 240 m TVD RKB.(see Figure 3.6 in Chap 3.8).
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3.3 Data Acquisition Summary

3.3.1 Casing

The table below lists the setting depth of casing and result of formation tests run in
the well:

Casing Shoe depth, m MD RKB Formation Integration test
20” 309 No test
13 3/8” 1294 1.45 sg
95/8” 2686 1.50 sg

3.3.2 Conventional Core

It was planned to cut one core of 30m length in Cretaceous Agat Fm, but due to
missing sands in this interval, coring was cancelled.

3.3.3 Sidewall Cores
After TD of the well sidewall cores were collected using the Schlumberger CST tool.

Re CST: Schlumberger tension device was not working — had to use Maritime Winch
tension (analogue system which Schlumberger could not access) causing no visible
tension in logging unit, which made controlling pulling of CSTs difficult.

The table below shows a summary of the sidewall core run.

Run No. of cores Depth interval, m MD RKB Recovered

2A 30 2940 - 3365 18

3.3.4 Mudlogging

A standard mudlogging unit was used, equipped with the INSITE Computerised
Mudlogging Service.

Gas was monitored by means of a Total Hydrocarbon Gas detector (Flame lonisation
Detector — FID), calibrated such that 50 API units are equal to 1% total gas in air. A
gas cromatograph was used for detailed breakdown of the gas in its different
components and was calibrated to analyse C1, C2, C3, iC4, nC4. Gas cromatograph
values are reported in ppm.

The gas trap set-up was not optimal due to there was no header box before the
shaker on Deep Sea Bergen and the gas trap was positioned in a bend in the flow
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line. Due to very low readings in the 12.25” section, the gas trap was regularly
checked and flow characteristics in the flow line were adjusted to optimise flow
through and around the gas trap. Test with carbide gave lower readings than
expected.

Summary of the actual cutting sample programme is displayed in the table below

Kind of samples | Depth (MRKB) Quantity Interval (m) Comments

1303 — 2467 10
2467 — 2490 3-4

Wet 5 bags a 0.5 kg
2490 — 2957 10
2957 - 3366 3
1303 — 2467 10 From 2299 to 3193 m

most of the samples

2467 — 2490 3 were not washed

Dried 2ab50g because the dominant
2490 — 2957 10 lithology (very soft

and sticky) would then
2957 - 3366 3 be washed away
1303 — 2950 10
Geochemical One canned

2950 - 3366 9

Mud 1310 and 3366 One litre
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3.3.2 Logging

MWD Logging
RUN | LOG DEPTH |COLLAR| TOOL COMMENTS
INTERVAL
No. (Inches)
m MD RKB
1 309 - 983 6 5/8” CDR |9 7/8” Pilot Hole: ECD failed at 900 m, RES failed
after experiencing shocks at 960 m.
2 983 - 1300 6 5/8” CDR |9 7/8" Pilot Hole: DIR & ECD failed at start drilling.
Last survey at 831.65 m.
3 309 -1300 9 CDR [17.5” Hole opening
4 1300 -1986 9%’ CDR  |Pulled due to bit balling. KCL-mud produces ~75 API
increase in GR readings.
5 1986-2369 9%’ CDR  |Pulled due to MWD failure. Power pulser failure
6 2369 -2695 9%’ CDR |TD of section
7 2695 - 3366 6 34" ARCS5, [TD of well.
RAB, ADN
Wireline Logging
Type of log Run no Interval Comments
(m MD RKB)
from to
USIT/GR/CCL/IAMS 1A 256 1209 | One misrun
CSAT-GR —(LEH-QT) 2A 3333 589 |76 levels + total 8 check shots
CST-GR-(LEH-QT) 2A 3365 | 2940 |Recovered 18 (1 empty), 12 lost

3.3.6 Velocity Survey

A zero offset VSP was run. The main VSP was run with 15 m intervals from 3335 m
to 2688 m in open hole and in cased hole from 2688 m to 2210 m. Check shots were
taken at major formation boundaries; from 1900 m to 589 m.

3.4  Stratigraphy

As a background for the work with the stratigraphic division various information have been
used. Dueto no return before 1300 m the interpretation of top hole section is based solely on
LWD and offset wells. A section based listing is given in the table below.
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Hole Section m I\D/IEI:DPQKB LWD | Wireline | Cuttings | Biostratigraphy cogf,?glta\;\?glrl]s
17 310 - 1300 X X
12 ! 1300 - 2695 X X X X
8"~ 2695 - 3366 X X X X X

3.4.1 Table of Chronostratigraphy

Depth, m MD RKB
Fror?l - To RgE
1310 1330 Late Paleocene
1330 1356 Early Paleocene
1356 1405 Early - Late Maastrichtian
1405 1500 Late Campanian
1500 1700 “Middle” Campanian
1700 2020 Early Campanian
2020 2070 Santonian
2070 2140 Early Santonian
2140 2230 Coniacian
2230 2440 Turonian
2440 2770 Late Cenomanian - Early Turonian
2770 2845 Cenomanian
2845 2935 Middle Cenomanian
2935 2955 Early Cenomanian
-- Hiatus --
2955 | 2982 | Late Albian
-- Hiatus --
2982 | 3030 | Late Barremian - Aptian
-- Hiatus --
3030 3080 Valanginian — Early Hauterivian
3080 3155 Late Ryazanian — Early Valanginian
-- Hiatus --
3155 3209 Middle Volgian
3209 3230 Early Volgian
3230 3272 Middle — Late Kimmeridgian
3272 3344 Late Oxfordian — Early Kimmeridgian
3344 3366 Late middle Oxfordian
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3.4.2 Table of Stratigraphy

_ _ gre(:)%?osed Depth Depth Depth TWT
Period Group / Formation m TVD m MD m TVD |m TVD ms
RKB RKB MSL
RKB
QUATERNARY ?‘SOQ 'Sgg) Group 248 248 | 2480 | 2250 304
/ TERTIARY Utsira Fm. 566 573 | 5724 | 5494 649
Hordaland Group 654 619 618.3 595.3
5 Skade Fm. 654 619 618.3 595.3 697
g:: Grid Fm. 814 826 825.1 802.1 899
o Rogaland Group 1032 1053 1052 1029
E Balder Fm. 1032 1053 1052 1029 1123
Sele / Lista Fm. 1060 1072 1071 1048 1141
Vale Fm. 1300 1337 1335.9 1312.9 1402
Shetland Group 1354 1356 1354.9 1331.9
Jorsalfare Fm. 1354 1356 1354.9 1331.9 1423
0 Kyrre Fm. 1413 1429 1427.8 1404.8
8 Tryggvason Fm. 2215 2222.5 2221.1 2198.1 2128
8 Blodgks Fm. 2762 2770.5 2768.9 2745.9
|<£ Svarte Fm. 2870 2785.5 2783.9 2760.9
o Cromer Knoll Group | 2960 2955 | 2953.7 | 2930.7
© Agat Fm. 2960 2955 2953.7 2930.7 2560
Rgdby Fm. 2957.5 2955.7 2932.7
Asgard Fm 3200 2982 2980.2 2957.2 2575
Viking Group 3368 3155 3152.9 3129.9
JURASSIC Draupne Fm 3155 3152.9 3129.9 2678
Heather Fm 3368 3335 3332.5 3309.5 2791
31 m into Heather
TD Em. 3366 3363.3 3340.3

3.4.3 Lithostratigraphical Description

NORDLAND GROUP

The Nordland Group (370.3 m thick) is divided into two units, Quaternary
Undifferentiated and Utsira Fm.

Quaternary Undifferentiated

Age: Pleistocene

Top - Base: 248 — 573 m MD (Seabed)/ 248 — 572.6 m TVD RKB
Thickness: 324.4m

Lithology: The whole group was drilled without returns to seafloor.
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Possible boulder bed was experienced between 270 and 275 m, and
the whole group is believed to be a mixture of glacial till, glaciomarine
/ marine silty and sandy clays with thin interbeds of sand

Boundaries: The upper boundary of this unit is the seabed. The lower boundary is
the Base Quaternary erosion surface at 573 m.

Utsira Formation

Age: Pliocene to Late Miocene

Top - Base: 573-619 m MD/572.6 — 618.3 m TVD RKB

Thickness: 45.7m

Lithology: From the LWD Gamma and resistivity logs and lithology described in
offset wells, this unit is considered to consist of clay and possible
sands and siltstones at the base

Boundaries: The upper boundary is picked at the base Quaternary erosion
surface, and correlate with a sharp downwards decrease in the GR
curve. The lower boundary is taken at top of the Skade Fm, and is
observed as a slow downward rise in the gamma ray.

HORDALAND GROUP
The Hordaland Group (433.7 m thick) consists of major sandy intervals defined as
the Skade, Grid and ?Frigg Fms. These sand units are interbedded with

claystone/siltstone that have not been further subdivided into formations.

Skade Formation

Age: Late Oligocene

Top - Base: 619-826 mMD/618.3 —825.1 m TVD RKB

Thickness: 206.8 m

Lithology: Clay/claystone interbedded with sands is interpreted from the LWD
logs.

Boundaries  The upper boundary is characterised by a downward increase in
gamma-ray response going from sand of the Nordland Group into the
Skade Formations. The lower boundary shows a downward
decrease in gamma-ray response into sand/sandstone of the Grid
Fm.

Grid Formation

Age: Middle to Late Eocene
Top - Base: 826 — 1053 m MD /825.1 - 1052 m TVD RKB
Thickness: 2259 m
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Lithology: Sand or sandstones units interbedded with minor siltstones and
claystones are interpreted from the LWD logs with correlation to
nearby offset well for lithology interpretation.

Boundaries: The upper boundary is characterised by a sharp decrease in gamma-
ray and generally lower resistivity readings going downwards from
the younger mudstones of the Hordaland Group and into the sands
of the Grid Fm. The lower boundary is characterised by a higher level
of spiky gamma-ray readings together with slightly higher resistivity

?Frigg Sand Unit’s presence is not clear but it might be located in the sand body
between 1017 and 1032 m MD
ROGALAND GROUP

The Rogaland Group consists of the Balder, Sele, Lista and Vale Formations and is
332.9 m thick.

Balder Formation

Age: Earliest Eocene

Top - Base: 1053 -1072 m MD / 1052.0 - 1071 mTVD RKB

Thickness: 18 m.

Lithology: In offset wells the Balder Formation is composed of claystones with
tuff layers and with occasional stringers of limestone.

Boundaries: The log response of the Balder Formation is often bell shaped. In this
well the bell shape of the resistivity is poorly developed but the
gamma-ray has a pronounced downward bulge. The upper
boundary of the formation is picked at a high gamma-ray spike just
before the downward sharp drop in the gamma-ray. The lower
boundary is associated with a rather abrupt downward increase in
gamma-ray response and a slight decrease into a more level
resistivity when going into the Sele/Lista Fm.

Sele/Lista Formation

Age: Late Palaeocene - Earliest Eocene

Top - Base: 1073 - 1337 m MD/ 1072.0 — 1335.9 m TVD RKB

Thickness: 264.9 m.

Lithology: The Sele/Lista Formations consists of claystones with occasional
limestone stringers and siltstones with some thin interbeds of tuff in
the upper part (described in offset wells) . Limestone/Dolomite
stringers occur more frequent in the upper part of the Lista
Formation. A sandstone bed which might belong to the Heimdal
Formation is observed on the LWD logs between 1128-1140 m.
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Boundaries: The upper boundary of the Sele Fm is expressed by a rather abrupt
downward increase in gamma-ray response and slightly lower and
more level resistivity readings. The lower boundary is characterised
by a downward increase in the resistivity readings and a change in
character from steady to fluctuating values

Lista formation down to 1300 m was drilled without returns to seabed.

Claystones: are coloured olive black to dark grey. They are firm to moderately
hard, friable, deformed to sub-blocky and moderately to occasionally
very calcareous. In places the claystones are slightly silty and locally
very fine sandy, glauconitic, and with traces of micromica and
micropyrite.

Limestones:  are dark to pale yellowish brown, hard, brittle, sub-blocky, micro- to
crypto-crystalline, slightly argillaceous and dolomitic.

A rare sandstone was found close to the base of the Lista Fm.: it is olive black, dark
green grey, very fine to fine, sub-angular to sub-rounded. It has a poor sorting, and is
friable to loose, calcareous, and with a slight to very argillaceous matrix in part
grading to a claystone. It is also slightly to very glauconitic and has no visible
porosity.

Vale Formation

Age: Early Palaeocene

Top - Base: 1337 -1356 m MD /1335.9 — 1354.9 m TVD RKB

Thickness: 19 m

Lithology: The Vale Fm consists of claystones with occasional interbedded
limestone/dolomite stringers. A few sandstone beds probably
belonging to the intraformational Ty Formation were present.

Claystones: are olive grey-light olive grey, firm to moderately hard, friable,
deformed and sub-blocky. They are very calcareous and occasionally
grade to limestone. The claystones were sandy and glauconitic.

Sandstones: has a green grey to light green grey or grey green colour. Itis
predominantly composed of clear quartz grains with occasionally
milky or smoky quartz. It is fine to coarse and occasionally very
coarse grained. The sand grains are sub-angular to rounded and
sub-spherical. Occasionally they also have a polished surface. The
sorting is poor and the hardness is predominantly loose. Local trace
of calcareous and argillaceous matrix was present. Locally a very
argillaceous matrix was observed when the sandstone grades to a
claystone. Glauconite grains are common to locally abundant. No
visible porosity.
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Limestones/dolomites: have a dark to pale yellow brown colour. They are hard,
brittle and sub-blocky, micro- to crypto-crystalline and slightly
argillaceous. The limestones are dolomitic.

Boundaries: The upper boundary is characterised by a downward slight increase
in the resistivity readings and a change in character from steady to
fluctuating values. The internal sand beds of the Ty Fm. appear as
decreased gamma ray response

SHETLAND GROUP

Jorsalfare Formation

Age: Campanian — Late Maastrichtian

Top - Base: 1356 - 1429 m MD /1354.9 — 1427.8 m TVD RKB

Thickness: 729 m

Lithology: The Jorsalfare Formation consists of interbedded limestones and

claystones with a marly claystone at its base.

Limestones: are white, soft to firm, amorphous to deformed, crypto to
occasionally microcrystalline. It is also clean and has a chalky
appearance.

Claystones: are medium dark grey to olive grey, locally minor dark green grey,

soft to moderately hard, friable, plastic to deformed, very
calcareous, slightly silty, and local glauconite and pyrite.

Marly claystone: is moderate brown, firm, blocky to sub-blocky, occasionally
amorphous, moderately calcareous to very calcareous when
grading to marl.

Boundaries: The upper boundary is characterised by a sharp downward
increase in GR. The Jorsalfare is characterised by large
fluctuations in gamma ray values and associated lesser variations
in resistivity. The lower boundary is taken at the base of the last
interval of low gamma-ray (prior to the constant high values of the
Kyrre Fm.) and the corresponding drop to constant low resistivity
values.

Kyrre Formation

Age: Early Santonian — Late Campanian

Top - Base: 1429 — 2222.5 m MD/1427.8 — 2221.6 m TVD RKB

Thickness: 793.8 m

Lithology: The formation consists of claystones with frequent dolomite stringers
and occasional limestone stringers. The dolomite stringers are more
frequent is the upper part of the formation.

Date: 28.06.2002 Page 26 of 159



AKER ENERGY AS

PL 270, Well 35/3-6
FINAL WELL REPORT
Geological Report

Claystones:

Dolomites:

Limestones:

Boundaries:

are medium dark to dark grey, firm, plastic, massive, sub-blocky to
blocky, non to slightly or occasionally moderately calcareous, slightly
silty, occasionally slightly microcarbonaceous speckled and
occasionally slight micromicaceous. Locally traces of pyrite and rare
glauconite are present.

are brownish grey to dark greyish brown, dusky yellowish brown,
pale yellowish brown and occasionally light grey or yellowish orange,
hard to very hard, brittle, platy to sub-blocky or blocky and
microcrystalline. When grading to dolomitic limestones they are
commonly speckled with different colours and have a crumbly
appearance.

are white, very light grey to yellowish grey, firm to moderately hard,
amorphous to sub-blocky, deformed, crypto to microcrystalline and
locally glauconitic.

The upper boundary is associated with a downward increase in of
the Kyrre Fm. as opposed to the fluctuating values of the overlying
Jorsalfare Fm. The lower boundary is associated with a slight
downward shift in the resistivity to a slightly higher values and a slight
downward reduction in gamma ray values.

Tryggvason Formation

Age:

Top - Base:
Thickness:
Lithology:

Claystones:

Dolomites:

Limestones:

Early Turonian - Coniacian

2222.5m —-2770.5m MD / 2221.6 m - 2768.9 m TVD RKB
547.3 m

The Tryggvason Formation consists generally of claystones with
minor stringers of dolomites and limestones. Common calcareous
sandstone beds associated with siltstones occur between 2440 m
and 2500 m.

are generally light grey to medium grey to medium dark grey, rarely
greenish grey, firm to occasionally soft, friable to sometimes plastic,
sub-blocky to occasionally amorphous, slight to moderately
calcareous, locally non calcareous, occasionally very calcareous
grading to marl, silty to very silty in part grading to siltstone, trace of
microcarbonaceous material, locally trace glauconite, rarely
micromicaceous, locally trace pyrite.

are dark yellow brown, brownish grey, moderate yellowish brown,
hard to very hard, brittle, blocky to platy, crypto to microcrystalline,
commonly grading to dolomitic limestone.

are yellow grey, firm, friable, deformed, subblocky, microcrystalline to
crypto-crystalline and slightly argillaceous.
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Siltstones:

Sandstones:

Boundaries:

are medium light grey, light greenish grey in part, friable to firm, sub-
blocky, argillaceous in part, moderately calcareous, glauconitic to
very glauconitic in part, grading to very fine glauconitic sandstone.

are very light grey to white, clear to translucent quartz grains, very
fine, commonly grading to siltstone, very well sorted, sub-angular,
firm, well to occasionally very well calcareous cemented or with
calcareous matrix grading to arenaceous limestone, common to
abundant glauconite. Traces of mica are occasionally present and
rarely also chlorite and micropyrite. No visible porosity.
Occasionally sand grains are seen which are clear to translucent
guartz, very fine to fine, occasionally medium, rarely coarse,
moderately sorted, subangular to subrounded, subspherical to sub-
elongated.

The upper boundary is associated with a slight downward shift in the
resistivity to a slightly higher values and a slight downward reduction
in gamma ray values. The lower boundary is characterised by a
downward increase in gamma ray and an increase in separation
between density and neutron porosity curves going from the
Tryggvason Fm and into the Blodgks Fm.

Blodgks Formation

Age:

Top - Base:
Thickness:
Lithology:

Claystones:

Boundaries:

Late Cenomanian

2770.5m —-2785.5m MD / 2768.9 m — 2783.9 m TVD RKB
15m

The Blodgks Fm consists of Claystones.

are dark grey to olive black, firm to moderately hard, friable,
deformed to sub blocky, slightly to very calcareous, slightly to very
silty grading to siltstone, carbonaceous, locally glauconite, rare
micromica and micropyrite.

The upper boundary is characterised by a downward increase in
gamma ray and an increase in separation between density and
neutron porosity curves going from the Tryggvason Fm and into the
Blodgks Fm. The lower boundary is associated with a downward
gamma-ray decrease and corresponding reduction in density /
porosity separation going into the Svarte Fm below.

Svarte Formation

Age:
Top - Base:
Thickness:

Cenomanian
2785.5-2955 m MD / 2783.9-2953.7 m TVD RKB
169.8 m
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Lithology:

Claystones:

Siltstones:

Limestones:

Boundaries:

The formation consists of claystones that locally grade to siltstones,
and occasional limestone stringers

are dark grey to medium dark grey to olive black, locally medium to
light grey, firm to moderately hard, friable, deformed to sub blocky to
locally amorphous, slightly to very calcareous, slightly to very silty
locally grading to siltstone, carbonaceous, locally glauconitic, rare
micromica and micropyrite.

are dark to medium dark grey, locally very light grey, moderately
hard, friable, deformed to sub blocky, non to moderately calcareous,
very argillaceous grading to claystone, carbonaceous, local trace
glauconite.

are generally light olive grey, yellowish grey, hard, brittle, platy,
crypto to microcrystalline, slightly argillaceous. Locally they are white
to very light grey, moderately hard, locally firm, brittle, blocky, crypto
crystalline, clean, chalky. Rarely

The upper boundary is associated with a downward gamma-ray
decrease and corresponding reduction in density / porosity
separation going from the Blodeks Fm and into the Svarte Fm.The
lower boundary is taken at the top of an Albian sand as indicated by
a downward increase in resistivity and corresponding decrease in
density and neutron porosity values.

CROMER KNOLL GROUP

The Cromer Knoll Group consists of the Radby, Agat and Asgard Formations and is
199.2 m thick. The Agat Fm was the primary objective for this well.

Radby Formation

Age:
Top - Base:
Thickness:

Lithology:

Claystones:

Late Albian
2955.5-2982 m MD / 2953.7-2980.2 m TVD RKB
26.5 m.

The formation consists of claystones and siltstones with a 2.5 m thick
calcareous sandstone at the top of the Group. This sandstone lies
within the Agat Fm.— and represents probably a hard ground/erosion
surface.

are dark grey to greyish black and medium to medium light grey, firm
to moderately hard, occasionally soft, friable, blocky to sub blocky to
amorphous, slightly calcareous to very calcareous when medium
light grey, slightly speckled microcarbonaceous, rare mica.
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Siltstones:

Sandstones:

Boundaries:

are medium grey, firm, occasionally friable, sub blocky, very
calcareous grading to marl, slightly carbonaceous, slightly
micromicaceous.

are white to very light grey, clear to translucent quartz, very fine to
fine, very well sorted, subangular, abundant calcareous cement, rare
mica, rare glauconite, rare chlorite, no visible porosity.

The upper boundary is taken at the top of a presumed Albian sand as
indicated by a downward increase in resistivity and corresponding
decrease in density and neutron porosity values. The gamma ray
values are relatively unaffected.

The lower boundary is picked at a sharp downward increase in
gamma ray values and corresponding increase in density/porosity
curve separation caused by a decrease in density and associated
increase in porosity.

Asqgard Formation

Age:

Top - Base:
Thickness:
Lithology:

Claystones:

Boundaries:

Late Ryazanian - Aptian

2982-3155 m MD / 2980.2- 3152.9 m TVD RKB

172.7m

Basically a claystone with very high gamma-ray readings of generally
140 API. Thin stringers of limestone and occasional dolomite are
present.

is greyish black, firm to commonly moderately hard, blocky, massive,
occasionally brittle, silty, micromicaceous, microcarbonaceous
speckled and slightly calcareous.

The upper boundary of the Asgard Formation is taken at the base of
the Rgdby Formation, and is associated with a downward increase in
gamma ray.

The lower boundary, representing the transition to the Jurassic
Draupne formation, is picked at a slight downwards increase in both
gamma ray and neutron porosity and a corresponding reduction in
density.
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VIKING GROUP

The Viking Group consists of the Draupne Formation and Heather Formation.

Draupne Formation

Age:

Top - Base:
Thickness:
Lithology:

Claystones:

Siltstone:

Limestone:

Dolomites:

Boundaries:

Early Kimmeridgian — Middle Volgian

3155 -3335m MD / 3152.9 — 3332.5 m TVD RKB

179.6 m

The formation consists mainly of claystone and siltstones with
stringers of limestone and dolomite.

is greyish black, firm to commonly moderately hard, blocky, massive,
occasionally brittle, silty, micromicaceous, microcarbonaceous
speckled and slightly calcareous.

greyish black to olive black to brownish black to dusky brown, locally
medium dark grey, moderately hard to firm, friable, crumbly surface
texture, sub blocky, non to rarely slightly calcareous, argillaceous,
very carbonaceous, moderately to very micromicaceous, locally
micropyritic, trace pyrite, local trace plant fragments.

brownish grey, pale yellowish brown, locally dark brown (oil stained),
occasionally off white, firm to moderately hard to hard, brittle, sub
blocky to platy, crypto to microcrystalline, slightly argillaceous, locally
dolomitic.

are yellowish grey, moderately hard, brittle, and microcrystalline.

The upper boundary, representing the transition from Asgard
formation, is picked at a slight downwards increase in both gamma
ray and neutron porosity and a corresponding reduction in density.
The lower boundary representing the transition from the Draupne
Fm, is picked at a slight downwards decrease in gamma ray.

Heather Formation

Age:

Top:
Thickness:
Lithology:

Siltstone

Late Middle Oxfordian

3335 m MD / 3332.5 m TVD RKB

Unknown (TD after drilling 31 m of formation)

The formation consists of siltstones with stringers of limestone.

brownish black to dusky brown, occasionally greyish black, firm,
occasionally moderately hard, friable, crumbly surface texture,
blocky, occasionally hard, non to rarely slightly calcareous,
argillaceous, very carbonaceous, micromicaceous, locally
micropyritic, trace pyrite nodules, local trace plant fragments.
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Limestone: brownish grey, pale yellowish brown, firm to moderately hard to hard,
brittle, blocky to sub blocky, crypto to microcrystalline, locally
dolomitic.

Boundaries: The upper boundary, representing the transition from the Draupne
Fm, is picked at a slight downwards decrease in gamma-ray.

3.5 Hydrocarbon Show Summary

3.5.1 Shows

Show in Sandstone 2450 — 2500 m: very pale yellow direct fluorescence, no direct
cut, weak-dull yellow fluorescent crush cut, no visible Residue, very weak yellow
Fluorescent Residue, dull yellow fluorescent Ring Residue.

Gas peak of 1.0% at 2468 m when drilling through the sand stringer interval at 2450-
2500 m. Very dry gas .

Shows in Siltstones 2500- 2695 m: no direct fluorescence, very slow cloudy dull blue-
white fluorescent cut, bright blue-white fluorescent Residue, bright white fluorescent
Ring Residue.

Shows in Siltstones and Claystones grading Siltstones 2695- 3366 m: no direct
fluorescence, no - trace very slow blooming blue white fluorescence crush cut, no
visible direct cut, trace weak yellow to commonly moderate blue white fluorescence
residue, moderate bright blue white fluorescent residual Ring, no visible residue.

3.5.2 Gas Peaks

No gas was observed before 1700 m. Through the 12.25” section the background
gas showed values less than 0.1 %. A mud weight of 1.32 sg in relation to an
estimated normal pore pressure would account for the lack of gas. A few gas peaks
were recorded in the Tryggvason Fm. No connection gas were recorded

In the 8.5” section the background gas was still below 0.1 % until entering the
Draupne Fm at 3155 m. From this depth it gradually increased to 0.4 % at TD of the
well. The increase was probably related to easier and faster drilling in the Draupne
Fm siltstones and does not necessarily reflect any pore pressure increase.

The section was drilled with 1.32 sg KCL mud. No connection gas were observed.

The most prominent gas peaks are listed in the table below.
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DEPTH | GAS, % | Cq Co Cg | iCq | NCyq | iC5 | nC5 | TYPE/ICOMMENTS
m RKB | peak/BG | hpom | ppm | ppm | ppm | ppm | PPM | ppm

2369 |0.6/0.02 | 6017 | 45 13 TG

2468 1.0/0.02| 5309 | 75 FG

2957 0.2/ 545 22 10 7 12 FG
0.014

3348 0.6/0.2 | 1300 | 101 | 110 8 30 FG

3.6 Pore Pressure and Well Temperature Summary

3.6.1 Pore Pressure

The pore pressure estimations are in general based on resistivity data. The
estimation is very uncertain due to lack of sonic data, drilling exponent from Tri Cone
Bit in top hole only and high overbalance.

Results are plotted in Figure 3.2

9 7/8” Pilot Hole and 17.5” Section Hole Opening
The section was drilled with seawater ( 1.03 sg) and no return to surface.

In this section pore pressure calculated with Eaton from the resistivity data shows a
normal 1.03 sg trend

Drilling exponent is variable because of limitation of ROP to 50 m/hr and 20 m/hr
around the prognosed possible shallow gas intervals. Tricone insert bit was used, but
because of the limitations mentioned, the Dxc trend could not be used to establish a
normal trend line in these sandy / silty formations.

SHALLOW WATER-FLOW

After setting the 13 3/8” casing a shallow water flow was observed coming from
outside the 30” conductor below the PGB. (Considerable material accumulated
around the PGB and eventually the stick up was lost and the PGB had to be cleared
several times using the ROV.)

After analysis of USIT logs and comparisons between LWD logs from 9 7/8” pilot hole
and 17 72" hole opening, it was clear that the flow originated from Utsira Fm sands
below 587 m.

Attempts to kill the water flow reaching seabed from behind 13 3/8” csg, was done
through perforations at 568 m, and using mud weights in range 1.2 to 1.4 sg. Flow
continued while pumping 1.5 sg mud and it was assumed that this was due to the
heavy mud sinking past up-welling water. The mud weight was reduced in stages
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and eventually 1.30 sg mud was displaced into the annulus behind the casing (with
seawater hydrostatic operating over the seabed). This weight seemed to balance the
flow initially, but how much mud column was above and how much below the
perforations was impossible to calculate. After some time there was slight seepage
that possibly could be the result of barite settling or, more probably, mud losses to
the formation. Topping up with 1.30 sg mud combined with 1.15 sg in the string
stabilised the well again. Thus the pore pressure of the formation was estimated to
lie between 1.12 and 1.13 sg EMW. More exact calculation was impossible due to
the variables in the system (annulus geometry and fluid composition).

A separate report is prepared on Shallow water-flow. See Chap. 6, Special Reports.

12.25” Section
This section was drilled with 1.32 sg KCL mud. No connection gases were observed.

In this section no pore pressure increase from 1.03 sg was reported during drilling.

Slight cutbacks in drilling exponent from 2000 m to 2100 m, probably due to
increased WOB, resulted in increased ROP and gas values. 