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PREFACE

License PL 107 was awarded 1st of March 1985 as part of the 9th licence round with
Norsk Hydro as the operator. The licence is located in block 6407/7 in the southern part of
the Halten Terrace. The  location map is shown on page 3.

The licencees percentage share at the time of operation is as follows:

Norsk Hydro a.s. (operator) 22.5%
Den Norske Stats Oljeselskap a.s. (Statoil) 20%
ExxonMobil 20%
PetroCanada 7.5%
SDFI 30%

The well was drilled by Norsk Hydro ASA, on behalf of the group, during
October-December 2000.

All depths in this report are in mMD RKB (RKB elevation is 26m) unless otherwise stated.
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30"     at   446.5 m
20"     at 1224.0 m
9 5/8" at 3094.3 m 

CASING DEPTHS:

36"    to   449.0 m 
26"    to 1229.0 m
12¼" to 3100.0 m
8½"   to 3930.0 m (extended to 3975,0m)

DRILLING DEPTHS:

3930m MD, 3926,1m TVD (Ext.TD 3975m)

3931m MD (Ext. TD n/a)

TD DRILLER (mRKB):

TD LOGGER (mRKB):

14.10.00

18.10.00

16.11.00

17.12.00

Plugged and Abandoned

Åre Fm

START OF OPERATIONS:

WELL SPUDDED:

REACHED TD ON:

COMPLETED:

STATUS:

FORMATION AT TD:

26 m

336 m

KB ELEVATION (to MSL):

WATER DEPTH (MSL):

Norsk Hydro ASA
Scarabeo 6
Saipem

OPERATOR:
RIG:
CONTRACTOR:

64° 17' 40.66”E
07° 06' 16.21" E

7 131 390.0mN
   408 270.3mE

ED-50, UTM Zone 32, SM 9°E

LOCATION:

SUMMARY OF WELL DATA
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1 Objectives
The objective for the exploration well 6407/7-6 was to test the hydrocarbon potential of the B-segment on
the NW flank of the Njord field. 
- The primary target was to test the hydrocarbon potential of the Tilje formation of the Båt Group
- The secondary target was to test the hydrocarbon potential of the Ile Formation of the Fangst Group
- There existed also a possibility of encountering hydrocarbons in the Upper Jurassic Melke formation of
the Viking Group, and in the Lower Cretaceous Lange Formation of the Cromer Knoll Group.
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2 Results

The exploration well 6407/7-6 is located within Njord Unit on the western flank of the Njord Field.
The NW-flank structure consists of five fault blocks defined by faults trending SSW-NNE, with throw
towards west. The drilled B-segment is one of these segments separated from the main Njord Field by the
A-segment. 

The main result of the well was the discovery of gas-condensate in the Tilje Formation as proven by a DST
and MDT fluid samples. 

Well 6407/7-6 was spudded October 18, 2000, and reached TD at 3931m MD RKB in the Åre
Formation November 11, 2000. The TD was extended to 3975m MD RKB to get space for test
equipment. The well was drilled with Scarabeo 6. The rig operations were terminated December 17, 2000,
after logging and production testing.
 
A total of 127m Upper Jurassic, 111m Ile Formation and 197m Tilje Formation was penetrated in the well.
The sand encountered in the Lange Formation, the Viking Group and the Ile Formation were water
bearing. Hydrocarbon shows have been described in the approximate 20m net Lange sandstone and an
increasing amount of background gas were measured while drilling in the upper part of the Ile Formation.
MDT sample attempts made in the Lange sandstone and the Ile sandstone were unsuccessful due to poor
reservoir quality, probably caused by a high degree of cementation. The reservoir evaluation is based on
the log data and sidewall cores in these intervals. A total of 32 sidewall cores were recovered from 60
attempts.  

The Tilje3 and 2 Formation is saturated with a heavy gas-condensate with a density of 0.41g/cc. The
GWC at 3777m MD RKB in the Tilje 2B was determined from the resistivity log. The FWL could not be
identified from MDT data since no pressure points were obtained in the water zone. 6 cores were cut in the
Tilje Formation  with a recovery of 98% giving a total of 129m. The Tilje reservoir sand shows low
porosity and permeability. Reservoir properties are evaluated from logs, core analysis, MDT data, fluid
samples and production test data. 

The well was production tested with a perforation interval between 3686-3770 m MD RKB in the Tilje
Formation. With 24 hours production the flow rate was measured to 155 000 Sm3/D gas and 220 Sm3/D
oil. The GOR was 705 Sm3/Sm3.  A low Pi and declining rates indicate a narrow system with two or more
barriers present within the area investigated by the test. The bottom hole temperature was 136.5deg C and
the initial pressure was 524,5bar. The B-segment is not in pressure communication with the Njord field,
measurements from both the Ile Fm. and the Tilje Fm. indicate an approximate overpressure of
160-170bar compared to the Njord East flank.

Shallow gas was neither expected, nor encountered in this well.
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Formation tops are listed in Table 2.1 below.

3901,003927,003931,00TD
33383852,703878,703882,00Åre
32383656,703682,703684,00Tilje
31663531,203557,203558,00RorBåt
31043421,403447,403447,90Ile
30813380,503406,503407,00NotFangst
30463324,503350,503350,90Melke
30383311,203337,203337,60SpekkViking

Not presentNot presentNot presentLyr
2721,002747,002747,20LangeCromer Knoll
2325,802351,802352,00Kvitnos
2115,802141,802142,00Nise
2078,802104,802105,00SpringarShetland
1895,801921,801922,00Tang
1813,901839,901840,00TareRogaland
1142,901168,901169,00BryggeHordaland
1121,901147,901148,00Kai
336,00362,00362,00NaustNordland

TWT (ms)Depth m
TVD MSL

Depth m
TVD RKB

Depth m
MD RKB

Formation:Group:

Table 2.1: Formation Tops 6407/7-6
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3 Biostratigraphy
The biostratigraphical evaluation of Well 6407/7-6 was carried out by Stratlab/APT. 
The analyses were based on studies of micropaleontology (118 samples) and palynology (212 samples),
which were made on ditch cutting samples (DCS), sidewall cores (SWC) and conventional cores (CCO)
covering the interval 1240 to 3930 m RKB.
Table 3.1 shows a summarised chronostratigraphic subdivision of the well. 
At the boundary between the Late Palaeocene and Middle Campanian a hiatus is detected. A major break
is present between the sand of ?Cenomanian age and the Ryazanian - Late Oxfordian Spekk formation.

CHRONOSTRATIGRAPHICAL BREAKDOWN, WELL 6707/7-6

3930,00TD
3890,00Sinemurian
3862,27Pliensbachian - Sinemurian
3687,00Pliensbachian
3670,00Early Toarcian
3558,00Late Toarcian
3500,00Early Bajocian - Aalenian
3407,00?Bajocian
3380,00Callovian - ?Bathonian
3360,00Middle - Early Oxfordian
3337,60Ryazanian - Late Oxfordian

------unconformity-----
3300,00?Cenomanian
3250,00Late Cenomanian
3150,00Early Turonian
2760,00Late - Middle Turonian
2680,00Coniacian - ?Late Turonian
2520,00Early Santonian - Coniacian
2300,00Santonian
2200,00Early Campanian
2140,00Middle Campanian

------unconformity------
1990,00Late Paleocene
1780,00Early Eocene
1440,00Middle Eocene
1400,00Late - ?Middle Eocene
1300,00Early Oligocene
1240,00Early Miocene -?Late Oligocene

DEPTH mMDRKB CHRONOSTRATIGRAPHY

Table 3.1: Chronostratigraphy
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4 Lithostratigraphy
The depths are in mMD RKB and m TVD RKB(RKB is 26m).
This summary is compiled predominantly from ditch cuttings descriptions. 32 sidewall cores were obtained
from the well, see Table 6.1. MWD logs were used to aid lithological interpretation and the placement of
formation boundaries.
The well was drilled with returns to seabed from the seafloor at 362 m to 1229 m before setting 20" casing
at 1224m. Lithology interpretation through this interval is based on MWD logs and drilling parameters. The
first drill cuttings samples were taken at 1240 m.

4.1 Nordland Group 362 - 1169 m MD (362 - 1169 m TVD) RKB

Naust Formation 362 - 1148m (362-1148m TVD RKB)

This interval was drilled with returns to seabed, and based on MWD log and drilling parameters,
is interpreted to consist of clay with minor sand beds and traces of limestone.

Kai Formation 1148 - 1169m (1148-1169m TVD RKB)

This interval was drilled with returns to seabed, and based on MWD log and drilling parameters,
is interpreted to consist of clay with minor sand beds and limestone stringers.
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4.2 Hordaland Group 1169 - 1840 m MD (1169-1840m TVD) RKB
Brygge Formation 1169 - 1840 m MD (1169 - 1840 m TVD) RKB

The interval down to 1229 m was drilled with returns to seabed, and based on MWD log and
drilling parameters, is interpreted to consist of clay with minor sand beds and limestone stringers.
From this depth the formation consists of Claystone with minor Limestone stringers and traces of
Sandstone.

1240 - 1310m (1240-1310m TVD)
Claystone

Clst: med dk gry-olv gry, blky, occ sbfis, occ slily slty, Tr Micromic, Tr Glauc
 
1310 - 1360m(1310-1360m TVD)
Claystone with Traces of Sandstone

Clst: olv blk-olv gry-brnsh blk, frm, blky, occ sbfis, non - slily calc, Tr Micromic,
Tr Micropyr, r Glauc
Sst: clr-trnsl Qtz Gr, lse, f-med
 
1360-1640m(1360-16404m TVD)
Claystone with Traces of Limestone

Clst: olv blk-olv gry-brnsh blk, frm, blky, occ sbfis, non-slily calc, Tr Micromic, Tr 
Micropyr, r Glauc
Ls: lt olv gry-med lt gry, frm-hd, blky, microxln, arg
 
1640-1780m(1640-1780m TVD)
Claystone with Traces of Limestone and Sandstone

Clst: olv gry, frm, blky, non calc, slily slty, occ slily calc, Tr Micromic, Tr Micropyr, r Glauc, r
carb mat
Ls: lt olv gry-med lt gry, frm-mod hd, blky, microxln, dol
Sst: v lt gry-yel gry, slty-v f,w rnd, w srt, sft-frm, occ hd, calc-dol cmt, no vis por

1780-1840m(1780-1840m TVD)
Claystone with minor Limestone and Traces of Sandstone

Clst: olv gry-olv blk, med bl gry- bl gry, blky, frm, non-occ slily calc, occ slty, Tr micromic, Tr
Glauc, occ v f carb frag
Ls: wh- lt brn gry-pl yel org, sft-frm, occ dol, pred arg, occ microxln.
Sst: clr trnsl, f-med, pred med, sbang-ang, hd, v wl sil cmt, occ slily dol cmt, pred lse grns,
no vis por 
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4.3 Rogaland Group 1840 - 2105 m MD (1840 - 2105 m TVD) RKB

Tare Formation 1840 - 1922m MD (1840 - 1922 m TVD) RKB

1840 - 1870m (1840 - 1870m TVD)
Claystone with minor Limestone and Traces of Sandstone

Clst: varicol, mod rd brn-gry rd, olv gry-olv blk, med bl gry- bl gry, blky, sft-frm, predfrm,
non calc-calc, occ slily sdy, occ slily slty, Tr Micromic, Tr Glauc, occ v f carb frag
Ls: wh- lt brn gry-pl yel org, sft-frm, occ dol, pred arg, occ microxln
Sst: clr trnsl, v f-f, sbrndd-rndd, w srt, hd, occ sil cmt, occ slily dol cmt, pred lse grns, no vis por

1870 - 1922m (1870 - 1922m TVD)
Claystone with minor Limestone and Traces of Sandstone

Clst: olv gry-olv blk, occ med bl gry- bl gry, blky, sft-frm, pred frm, pred non-slily calc, occ v
calc, occ slily slty, Tr Micromic, Tr Glauc, occ v f carb frag
Ls: lt brn gry-pl yel org, blky, frm-hd, occ dol, occ arg, pred microxln
Sst: clr trnsl-wh, vf-f, sbang-sbrndd, w srt, frm-hd, occ sil cmt, occ slily calc cmt, pred lse
grns, no vis por

Tang Formation 1922 - 2105 m MD (1870 - 2105 m TVD) RKB

1922 - 2010m (1922 - 2010m TVD)
Claystone with minor Limestone and Traces of Sandstone

Clst: olv gry-olv blk, blky, frm, pred non-slily calc, occ v calc, occ slily slty, Tr  Micromic, r Tr
Glauc
Ls: lt brn gry-pl yel org, blky, frm-hd, occ dol, occ arg, pred microxln
Sst: med lt gry-lt gry, clr trnsl-wh qtz, v f-f, sbrndd-rndd, w srt, frm-hd, occ sil cmt, occ slily
calc cmt, arg, pred lse grns, Tr vis por

2010 - 2105m (2010 - 2105m TVD)
Claystone with minor Limestone

Clst: olv gry-olv blk, gnsh gry, dk gry, frm, blky, non-slily calc, r micromic
Ls: wh-lt gry, yelsh gry, mod yelsh brn-dk yelsh or, blky, frm-hd, occ Dol, occ arg lam, pred
microxln
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4.4 Shetland Group 2105 - 2747 m MD (2105 - 2747 m TVD) RKB

Springar Formation 2105 - 2142 m MD (2105 - 2142 m TVD) RKB

2105 - 2142m (2105 - 2142m TVD)
Claystone with minor Limestone

Clst: med dk gry-med gry, occ grad olv blk, frm, blky, slily slty, non-slily calc, Tr  micromic, Tr
micropyr
Ls: wh-lt gry, yelsh gry, mod yelsh brn, frm-mod hd, I.P. arg

Nise Formation 2142 - 2352 m MD (2142 - 2352 m TVD) RKB

2142 - 2200m (2142 - 2200m TVD)
Claystone with minor Limestone

Clst: med dk gry-med gry, occ grad olv blk, frm, blky, slily slty, non-slily calc, Tr 
micromic, Tr micropyr
Ls: wh-lt gry, yelsh gry, mod yelsh brn, frm-mod hd, I.P. arg

2200 - 2352m (2200 - 2352m TVD)
Claystone with minor Limestone

Clst: med dk gry-med gry, frm, blky, slty grad Sltst, non-occ slily calc, Micromic, Tr 
Micropyr, Tr Galuc, r Tr Carb frag
Ls: wh-lt gry, occ dol yel gry, occ v f blk spt, frm-hd, occ arg, pred microxln

Kvitnos Formation 2352 - 2747 m MD (2352 - 2747 m TVD) RKB

2352 - 2360m (2352 - 2360m TVD)
Claystone with Traces of Limestone and Sandstone

Clst: med dk gry-med gry, frm, blky, slyt grad Sltst, non-occ slily calc, Micromic, Tr
Micropyr, Tr Glauc, r Tr Carb frag
Ls: wh-lt gry, occ dol yel gry, occ v f blk spt, frm-hd, occ arg, pred microxln
Sst: clr trnsl, f- v crs, sbrndd-rnd, pr srt, hd, lse Qtz grns
 
2360 - 2510m (2360 - 2510m TVD)
Claystone with Traces of Limestone

Clst: med dk gry-med gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic
Ls: wh-lt gry, occ dol yel gry, occ v f blk spt, frm-hd, occ arg, pred microxln
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2510 - 2564m (2510 - 2564m TVD)
Claystone with Traces of Limestone and Sandstone

Clst: med dk gry-med gry, frm, blky, non-slily slty, non-occ slily calc, Tr Micromic
Ls: wh-med lt gry, occ yel gry, frm-hd, occ dol, occ arg lam, occ slty, pred microxln
Sst: clr trnsl, v f-f, sbang-sbrndd, w srt, hd, lse Qtz grns

2564 - 2650m (2564 - 2650m TVD)
Claystone with Traces of Limestone and rare Traces of Sandstone

Clst: med dk gry-med gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic
Ls: wh-med lt gry, occ yel gry, frm-hd, occ dol, occ arg lam, occ slty, pred microxln
Sst: clr trnsl, v f-f, lse Qtz grns, sbang-sbrndd, w srt

2650 - 2747m (2650 - 2747m TVD)
Claystone with Traces of Limestone

Clst: dk gry-med dk gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic
Ls: wh-med lt gry, occ yel gry, frm-hd, occ dol, occ arg lam, occ slty, pred microxln
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4.5 Cromer Knoll Group 2747-3337,6 m MD (2747-3337,6 m TVD) RKB
Lange Formation 2747 - 3337,6 m MD (2747 - 3337,6 m TVD) RKB

2747 - 2830m (2747 - 2830m TVD)
Claystone with Traces of Limestone

Clst: dk gry-med dk gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic
Ls: wh-med lt gry, occ yel gry, frm-hd, occ dol, occ arg lam, occ slty, pred microxln

2830 - 3000m (2830 - 3000m TVD)
Claystone with Traces of Limestone

Clst: dk gry-med dk gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic 
Ls: pred dk yelsh brn, occ wh-lt gry, frm, blky, pred microxln, I.P. arg, occ dol
 
3000 - 3080m (3000 - 3080m TVD)
Claystone with Traces of Limestone

Clst: dk gry-med dk gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic
Ls: wh-lt gry, occ yel brn, frm, blky, pred arg, occ microxln, occ dol
 
3080 - 3120m (3080 - 3120m TVD)
Claystone with Traces of Limestone

Clst: dk gry-med dk gry, frm, blky, slily slty, non-occ slily calc, Tr Micromic, occ Micropyr
Nod
Ls: lt gry-lt brn gry, occ yel brn, frm, blky, pred arg, occ microxln, occ dol
 
3120 - 3145m (3120 - 3145m TVD)
Claystone with minor Limestone and Sandstone

Clst: olv blk-dk gry, firm-mod hd. sbfis-fis, gen sl calc-calc, micromic, slty, Tr  Micropyr
Sst: lt gry-med lt gry, clr-mky Qtz, v f-f, occ med-crs, sbang-sbrndd, wl-mod srt, frm-mod hd,
slily calc-dol cmt, r Tr Carb, n.v.p, n/s
Ls: wh-v lt gry, frm, occ slily arg, pred microxln
 
3145 - 3187m (3145 - 3187m TVD)
Claystone with Sandstone beds and minor Limestone stringers

Clst: olv blk-dk gry, firm-mod hd, sbfis-fis, calc-v calc, occ grad Mrl, micromic, slty
Sst: med lt gry-med gry, clr-mky Qtz, v f-m, pred f-m, r crs, sbang-sbrndd, wl-mod srt,
frm-mod hd, slily calc-calc cmt, pred arg, n.v.p, n/s
Ls: wh-med lt gry, frm, slily slty, occ arg

E&P Norway
NJORD UTFORSKNING

Title: WELL 6407/7-6 No. :
FINAL WELL REPORT Rev. : 0
PL 107 Page : 19 of 82

Date : 2001-08-07

Classific.: INTERNAL E&P

C:\Data\6407-7-6\FWR\FWR 6407-7-6.lwp



3187 - 3205m (3187 - 3205m TVD)
Claystone and Sandstone beds with minor Limestone stringers

Clst: olv blk-dk gry, firm-mod hd, sbfis-fis, calc-v calc, occ grad Mrl, micromic, slty-v slty
Sst: med gry-med dk gry, clr-mky wh Qtz, v f-f, r med, sbang-sbrndd, wl srt, frm, slily-v calc
cmt, v arg grad sdy Sltst, r Tr Carb Frag, Tr Mic, n.v.p, n/s
Ls: wh-med lt gry, occ clr trnsl microxln, frm, slily slty, pred arg

3205 - 3250m (3205 - 3250m TVD)
Sandstone and Siltstone with minor Limestone

Sst: med gry-med dk gry, occ med lt gry, clr-mky wh Qtz, v f-f, r med, ang-sbang, wl srt,
fri-frm, slily-v calc cmt, pred v calc, slty-arg, r Tr Carb Frag, Tr Micromic, r Tr Glauc, nvp, n.s
Sltst: olv blk-dk gry, firm-mod hd, sbfis-fis, calc-v calc grad Mrl, micromic, arg , occ  slily sdy
Ls: w lt gry-med lt gry, occ clr trnsl microxln, frm-mod hd, pred arg
 
3250 - 3302m (3250 - 3302m TVD)
Claystone with minor Sandstone and Limestone

Clst: (1) olv blk-dk gry, firm-mod hd, sbfis, calc grad Mrl, gen slty loc grad Sltst, Tr  carb, Tr
sdy vf (2) med gry-olv gry, mod hd, sbfis-fis, non calc, micromic, slty r vf sdy
Sst: m gry, clr-mky Qtz, f-r m, sbang-sbrndd, mod srt, fri, calc cmt, micromic, Tr carb, v arg ,
slty. Slo strmg yel wh Fluor cut, no vis cut, wk wh Fluor Res, no vis Res
Ls: lt brn gry-m gry-olv gry, mod hd, blky, microxln, loc v arg grad Mrl
 
3302 - 3325m (3302 - 3325m TVD)
Sandstone with minor Claystone and Limestone

Sst: m gry, clr-mky Qtz, v f-m, Tr crs, ang-sbrndd, pr srt, fri-mod hd, gen calc cmt, gen
v arg/slty grad Clst/Sltst, gen micromic, Tr carb, nvp, n/s
Clst: brn blk-gy blk, mod hd, sbfis-fis, non calc, micromic, Tr carb, sl slty
Ls: v lt gry-v pl org, occ wh, microxln, fri-mod hd, gen arg
 
3325 - 3337,6m (3325 - 3337,6m TVD)
Siltstone with minor Sandstone and Limestone

Sltst: med dk gry-dk gry, sbfis, frm, v calc grad Mrl, v sdy grad Sst, micromic, Tr carb
Sst: m gry-med dk gry, clr-mky Qtz, v f-m, pred f-m, ang-sbrndd, mod srt, fri-frm,  calc-v calc
cmt, pred arg/slty grad Clst/Sltst, micromic, Tr carb.nvp.ns
Ls: wh-v lt gry, blky, frm, microxln
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4.6 Viking Group 3337,6 - 3407 m MD (3337,6 - 3407 m TVD) RKB

Spekk Formation 3337,6 - 3350,9 m MD (3337,6 - 3350,9 m TVD) RKB  

3337,6 - 3350,9m (3337,6 - 3350,9m TVD)
Claystone with minor Siltstone, Marl and Limestone and Traces of Sandstone

Clst: dk gry-gry blk, sbfis, frm, calc, occ slily slty, Tr Micromic
Sltst: med dk gry-dk gry, sbfis, frm, v calc grad Mrl, v sdy, micromic, Tr carb
Mrl: lt gry, lt bl gry, sbblky, frm, only sl arg grad Ls
Ls: wh-v lt gry, blky, frm, microxln
Sst: m lt gry-med dk gry, clr-mky Qtz, v f-m, pred f-m, sbang-sbrndd, wl- mod srt,  fri-frm,
pred fri, calc-v calc cmt, pred arg/slty grad Clst/Sltst, micromic, Tr carb, nvp,  n/s

Melke Formation 3350,9 - 3407 m MD (3350,9 - 3407 m TVD) RKB

3350,9 - 3381m (3350,9 - 3381m TVD)
Claystone with minor Sandstone and Traces of Limestone

Clst: dk gry-gry blk, sbfis-fis, slily brit, frm, slily calc, slty, Tr Mic
Sst: m gry-m dk gry, clr Qtz, v f-f, sbang-rndd, pred sbrndd, wl srt, fri-frm, pred lse Qtz grns,
calc cmt, arg/slty grad Clst/Sltst, Tr Mic, r Tr carb, n.v.p, n/s
Ls: clr-wh, frm-mod hd, microxln

3381 - 3407m (3381 - 3407m TVD)
Sandstone and Claystone with minor Limestone

Sst: lt gry-m dk gry, clr-mky Qtz, vf-f, Tr m, ang - sbrndd, mod srt, fri-mod hd, gen v calc I.P.
grad sdy Ls, arg/slty Mtrx loc grad Sltst/Clst sdy, micromic, Tr carb, n.v.p., n/s
Clst: dk gry-gry blk, sbfis-fis, frm-mod hd, non-slily calc, Tr Micromic
Ls: lt gry-olv gry, microxln, hd, I.P arg.
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4.7 Fangst Group 3407 - 3558 m MD (3407 - 3558 m TVD) RKB

Not Formation 3407 - 3447,9 m MD (3407 - 3447,9 m TVD) RKB

3407 - 3447,9m (3407 - 3447,9m TVD)
Claystone with minor Sandstone, Traces of Limestone and rare Traces of Coal

Clst: dk gry-gry blk, mod hd, sbfis-fis, gen non calc, micromic, gen v slty grad Sltst, loc sdy vf,
Tr carb
Sst: v lt gry, clr-mky Qtz, f, sbang-sbrndd, wl srt, fri, calc/sil cmt, r Dol cmt, Tr  micromic, Tr
Carb, n.v.p. n/s
Ls: pl yel brn-olv gry, microxln, mod hd, arg
C: blk-brn blk, Anthr, r vit/brit, arg, mod hd

Ile Formation 3447,9 - 3558 m MD (3447,9 - 3558 m TVD) RKB

3447,9 - 3507m (3447,9 - 3507m TVD)
Sandstone and Siltstone with minor Limestone, Traces of Claystone and rare Traces of Coal

Sst: lt gry-lt olv gry, clr-mky Qtz, vf-f, pred f, sbang-sbrndd, wl srt, pred v calc, I.P grad sdy
Ls, micromic, carb, loc v arg /slty grad Sltst/Clst, n.v.p. , n/s
Sltst: lt gry-med lt gry, amor, sft-frm, v calc grad Mrl, v sdy, v arg, micromic, Tr Carb, Tr
Micropyr
Ls: v lt gry-yel gry, sft, pred slily arg, occ microxln
Clst: dk gry-gry blk, sbfis-fis, brit, frm, non calc
C: blk-brn blk, Anthr, r vit/brit, arg, mod hd

3507 - 3558m (3507 - 3558m TVD)
Marl and Sandstone with minor Limestone and Traces of Claystone and Siltstone

Mrl: lt gry-lt olv gry, amor, sft-occ frm, slty, v sdy, Tr Micromic, Tr Carb, Tr Micropyr
Sst: med lt gry-lt olv gry, clr-mky Qtz, vf-f, pred v f, sbang-sbrndd, wl srt, v calc, v  arg/slty
grad Sltst, micromic, Tr Carb, n.v.p. , n/s
Ls: wh, blky, sft-frm, microxln
Clst: dk gry-gry blk, sbfis, brit, frm, slily slty, non calc
Sltst: lt gry-med lt gry, amor, sft-frm, v calc, v sdy grad v f-f Sst, v arg, micromic, Tr  Carb.
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4.8 Båt Group 3558 - TD 3931 m MD (3507 - TD 3931 m TVD) RKB

Ror Formation 3558 - 3684 m MD (3558 - 3684 m TVD) RKB

3558 - 3620m (3558 - 3620m TVD)
Sandstone with minor Claystone and Limestone

Sst: med lt gry-med gry, clr-mky Qtz, v f-f, pred v f, sbang-sbrndd, wl srt, fri-sft, calc-v calc,
arg, micromic Tr Carb, n.v.p, n/s
Clst: olv gry-m dk gry,sbfis-fis,mod hd,calc-sl calc,micromic,Tr carb,slty I.P.grad
Ls: lt gry-v lt gry,microxln,mod hd,loc arg
 
3620 - 3684m (3620 - 3684m TVD)
Claystone with minor Sandstone and Traces of Limestone

Clst: olv blk-dk gry, mnr olv gry, sbfis-fis, mod hd, gen non calc, micromic, carb, gen  slty loc v
slty grad Slts, loc vf sdy
Sst: lt gry-lt olv gry, clr-mky Qtz, vf-f, Tr m, sbang -sbrndd, mod srt, fri-mod hd, gen  calc cmt,
micromic, I.P.v slty grad Sltst, n.v.p, gen n/s
Ls: wh-lt gry, microxln-crptoxln, mod hd, I.P arg

Tilje Formation 3684 - 3882 m MD (3684 - 3882 m TVD) RKB

3684 - 3701m (3684 - 3701m TVD)
Sandstone with minor Siltstone and Traces of Limestone

Sst: (1) lt gry-lt olv gry, clr-mky Qtz, f, sbang-sbrndd, mod srt, fri, sl sil cmt, Tr carb,  Tr
micromic, I.P.slty
Sst: (2) lt brn gry-.lt olv gry, clr-mky Qtz, gen f, sbang-sbrndd, mod srt, fri-mod hd, var dol
cmt, Tr micromic, Tr carb, var slty, n.v.p
Sst: (3) lt gry, clr-mky Qtz, f, sbang-sbrndd, mod srt, mod hd, calc cmt, Tr carb, Tr micromic,
n.v.p
Sltst: brn blk-olv blk-olv gry, firm-mod hd, blky, var calc, loc v arg grad Clst, gen sdy  vf grad
Sst
Ls: pl yel brn-lt olv gry, crptoxln, v hd

3701 - 3708m (3701 - 3708m TVD)
Claystone with trace of Sandstone

Clst: gry blk - olv blk, hd - v hd, fis, dol cmt, micromic, Mic, carb, slty, w/ isolated Sst lens, loc
biotrub
Sst: lt gry - lt olv gry, clr - mky Qtz, vf, sbang - sbrndd, mod srt, hd - v hd, dol cmt,  micromic,
n.v.p
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3708 - 3743m (3708 - 3743m TVD)
Sandstones with minor Claystones

Sst: wh - v lt gry, lt olv gry, clr - trnsl, occ mky Qtz, vf - f, occ m, sbang - ang, occ sbrndd, mod
srt, loc calc cmt, loc sil cmt, loc Kao Mtrx, occ carb, loc Mic
Sst: pl yel or, lt gry - lt olv gry, clr - trnsl, occ mky Qtz, vf - f, r m, sbang - sbrndd, mod - wl srt,
Mic, Tr carb, r micromic
Clst: dk gry - m dk gry, bcm occ blk, frm - mod hd, blky - sbblky, non calc, slty, occ v  slty grd
Sltst, Mic, Tr bcm loc abd micropyr, Tr micromic
Clst: dk yel brn - gry brn, occ m brn gry, olv gry, frm - mod hd, sbblky, v slty, loc grd  Sltst,
I.P. vf sdy, non calc, Tr micromic, Tr carb, r Pyr, r Coal frag

3743 - 3801m (3743 - 3801m TVD)
Sandstones with minor - trace of Claystones

Sst: pl yel brn - dk yel brn, clr - trnsl, pl yel brn - dk yel brn Qtz, vf - f, occ m, v hd - hd, sbang
- ang, wl - mod srt, dol cmt, bcm sil cmt, loc Mic, loc carb, loc Clst lam
Sst: v lt gry - pk gry, clr - trnsl, pk gry Qtz, vf - m, bcm vf - f, v hd - hd, sbrndd - ang,  mod srt
bcm mod - wl srt, gen sil cmt, loc calc cmt, loc Kao Mtrx, r Mic, r carb, loc r Pyr Nod, loc Clst
lam
Clst: m dk gry - dk gry, occ brn blk, mod hd, non calc, slty loc I.P. vf sdy, Mic, carb, loc r Wd
frag, loc Sst Rpl, loc Sst Len

3801 - 3811m (3801 - 3811m TVD)
Sandstone

Sst: pl yel or - dk yel brn, clr - trnsl, pl yel or Qtz, f - m, sbang - ang, mod srt, mod hd - hd, sil
cmt, loc calc cmt, r Mic, loc Rpl lam

3811 - 3837m (3811 - 3837m TVD)
Sandstone with trace of Claystone

Sst: lt gry - pl yel or, loc dk yel brn, clr - trnsl, pl yel brn Qtz, pred f, occ vf, sbang-ang, mod -
wl srt, mod hd - hd, calc cmt, loc sil cmt, Tr Mic, r - Tr carb.
Sst: lt gry - lt olv gry, clr - trnsl, r pl yel or Qtz, f, sbang - ang, wl srt, mod hd - hd, loc sil cmt,
loc calc cmt, r - Tr carb
Clst: m dk gry - dk gry, mod hd, non calc, slty, micromic, carb, loc grd coaly Sh
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3837 - 3865m (3837 - 3865m TVD)
Sandstones with trace of Claystones

Sst: lt gry - m gry, clr - mky Qtz, f- m, loc r crs, mod srt, hd, calc cmt, tr Mic, tr carb, loc tr Sh
clasts, n.v.p
Sst: lt gry - m lt gry, clr - mky Qtz, f - m, sbang, mod srt, mod hd - hd, calc cmt, Tr Pyr Nod,
var Mic, loc abd Wd frag, loc Sh lam, p.v.p.
Sst: lt gry, clr - mky Qtz, f - m, sbang - sbrndd, mod srt, hd, calc cmt, r Mic, r carb
Clst: m dk gry - dk gry, mod hd, sl calc, slty, I.P. vf sdy, Mic, micropyr, carb, loc bioturb

3865 - 3882m (3865 - 3882m TVD)
Sandstone with minor Claystone

Sst: wh-v lt gry, lt olv gry, clr-mky Qtz, f-m, bcm f-crs, sbang-sbrndd, mod srt-bcm pr srt, calc
cmt, loc Pyr Nod, r carb, bcm sl arg
Clst: dk gry-gry blk, frm-mod hd, sbblky, slty, non calc, micromic, micropyr

Åre Formation 3882 - TD 3931 m MD (3882 - TD 3931 m TVD) RKB

3882 - 3917m (3882 - 3917m TVD)
Sandstone with interbedded Claystone and Siltstone

Sst: lt gry, pl yel brn-yel brn, f-crs, r v crs, bcm vf-f, ang-sbrndd, pr srt, bcm mod-wl srt, frm,
calc cmt, loc arg
Clst: dsky yel brn - brn blk, bcm lt olv gry, mod hd, sbblky, non calc, slty, I.P. vf sdy, micromic,
carb, micropyr, I.P. grd coaly Sh
Sltst: pl yel brn - dk yel brn, frm - mod hd, non - sl calc, r micromic, r micropyr

3917 - 3931m (3917 - 3931m TVD)
Sandstone with interbedded silty Claystone, minor Limestone

Sst: pl yel brn - yel brn, clr - mky Qtz, vf - f, r m, r crs, ang - sbrndd, mod - pr srt, frm, calc
cmt, arg
Clst: olv gry, dk yel brn, frm, v slty grd Sltst, I.P. vf sdy, non calc, v carb, Mic, r miropyr, Tr C:
blk, brit
Ls: wh, frm, microxln, r Mic
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5 Hydrocarbon shows
The evaluation of hydrocarbon shows at the wellsite was carried out in a conventional manner. A  total gas
by volume detector (THA-Sperry Sun) and a separate FID cromatograph detector recording the volume
of C1 through nC4, was used.

Hydrocarbon shows on ditch cuttings  and sidewall cores were evaluated according to procedures
described in Norsk Hydro's "Wellsite Geologist's Manual".

5.1 Gas chromatograph
One of the coring criterias was to only cut cores if "live" hydrocarbons from the reservoir was present. To
accomplish this a gas chormatograph that could analyse in the range C1 to byond n-C30 was mobilized.
The objective of the work was to analyse drill cuttings and subsequently core chips by gas chromatography
in order to detect heavy hydrocarbons which could suggest the presence of migrated petroleum in a system
being drilled using oil-based drilling fluids. The base oil added to the mud is a distillation cut of a mineral oil
and contains more or less the same compounds as naturally occurring petroleum in this specific distillation
cut. The pure base oil and the composed drilling fluid were first analysed to establish  good reference
samples against which to compare the subsequent analyses.
For detailed information on the work see APT report, ref Chpt 12.

5.2 Gas Record
For gas record in the well, see "Lithology Log" attached in Section 3, and End of Well Report from Sperry
Sun, Halliburton, Well 6407/7-6.
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5.3 Oil stain and Fluorescence
A summary of the observed shows is given in Table 5.2.1 below:

wk pet od, 40% bri yel whdir Fluor, mod stmng bl wh Fluor
cut, no vis cut, dull bl wh Fluor Res, no vis Res

SandstoneCore3749

wk pet od, no O stn, unif dull yel or dir Fluor, slo blmng bl
wh Fluor cut, no vis cut, dull bl wh Fluor Res, no vis Res

SandstoneCore3747-3748

wk pet od, no O stn, unif dull yel or dir Fluor, slo blmng bl
wh Fluor cut, no vis cut, dull bl wh Fluor Res, no vis Res

SandstoneCore3743-3746

Wk pet od,no O stn,pr dull or direct Fluor, wk mod stmng
wh p.p Fluor cut, no vis cut, wk bl wh Fluor Res, no vis Res

SandstoneCore3702-3705

Fr pet od,Fr uni lt brn O stn,Gd brt yel direct Fluor,ex fast -
mod strmg yel wh p.p.Fluor cut,straw vis cut,strg bri yel
Fluor Res,lt brn vis Res. 

Sandstonecore3701

no pet od, no O stn, unif dull or dir Fluor, wk straw vis cut, v
slo blmng dull yel wh Fluor cut, mky wh Res Fluor, straw
vis cut

SandstoneSidewall core3900

v wk pet od, no O stn, ptchy bri yel dir Fluor, wk stmng p.p.
mky wh Fluor cut, mky wh Fluor Res, straw vis Res

SandstoneSidewall core3877

v wk pet od, no O stn, ptchy bri yel dir Fluor, wk stmng p.p.
mky wh Fluor cut, mky wh Fluor Res, straw vis Res

SandstoneSidewall core3870

v wk pet od, no O stn, ptchybri yel wh dir Fluor, wk stmng
p.p. mky wh Fluor cut, mky wh Fluor Res, straw vis Res

SandstoneSidewall core3720

v wk pet od, no O stn, ptchy dull bl wh dir Fluor, wk stmng
p.p. mky wh Fluor cut, mky wh Res Fluor, straw vis Res

SandstoneSidewall core3687

v wk pet od, no O stn, ptchy dull or dir Fluor, wk stmng p.p.
mky wh Fluor cut, mky wh Fluor Res, straw vis Res

SandstoneSidewall core3684

wk pet od, no O stn, unif bri yel wh dir Fluor, mod blmng
dull yel wh Fluor cut, pychy mky wh Fluor Res, wk straw vis
Res

SandstoneSidewall core3550

v wk pet od, no O stn, ptchyh bri yel wh dir Fluor, wk straw
vis cut, slo stmng mky wh Fluor cut, ptchy mky wh Fluor
Res, no vis Res

SandstoneSidewall core3489

v wk pet od, no O stn, unif bri yel wh dir Fluor,slo stmng
mky wh Fluor cut, no vis cut,ptchy mky wh Fluor Res, no vis
Res

SandstoneSidewall core3484

v wk pet od, no O stn, unif bri yel wh dir Fluor, slo stmng
mky wh Fluor cut, no vis cut, ptchy mky wh Fluor Res, no
vis Res

SandstoneSidewall core3476

v wk pet od, no O stn, unif dull yel wh dir Fluor, slo stmng
bl wh cut, stmng bl wh Flu cut, ptchy mky wh Fluor Res, no
vis Res

SandstoneSidewall core3452-3461

wk pet od, no O stn, ptchy bri yel wh dir Fluor, wk straw vis
cut, mod stmng bl wh Fluor cut, bl wh Fluor Res, wk straw
vis Res

SandstoneSidewall core3449

SHOWS DESCRIPTIONLITHOLOGYSOURCEINTERVAL (mRKB)
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wk pet od, no stn, straw vis cut, ptchy bri yel wh, ptchy dullSandstoneCore3802-3808,7

no - v wk pet od, no stn, no vis cut, unif dull or dir Fluor, v
slo stmng p.p. mky wh Fluor cut, wk mky wh Res Fluor, no
vis Res

SandstoneCore3798-3800

a.a but also ptchy dull yel wh dir FluorSandstoneCore3796

no - v wk pet od, no stn, no vis cut, unif dull or dir Fluor, v
slo stmng p.p. mky wh Fluor cut, wk mky wh Res Fluor, no
vis Res

SandstoneCore3793-3795

v wk pet od, no stn, no vis cut, ptchy dull or, ptchy dull yel
wh dir Fluor, slo stmng mky wh Fluor cut, dull mky wh Res
Fluor, no vis Res

SandstoneCore3791

wk pet od, no stn, no vis cut, ptchy dull yel wh dir Flur, slo
stmng, p.p. mky wh Fluor cut, dull yel wh Fluor Res, no vis
Res

SandstoneCore3790

v wk pet od, no stn, no vis cut, ptchy dull or dir Fluor, slo
blmg mky wh Fluor cut, dull yel wh Fluor Res, no vis Res

SandstoneCore3789

v wk pet od, no stn, ptchy dull yel wh dir Fluor, no vis cut,
slo stmng p.p. bl wh Fluor cut, wk dull yel wh Fluor Res, no
vis Res

SandstoneCore3785-3786

wk pet od, no stn, unif dull yel wh dir Fluor, no vis cut, mod
stmng, p.p. mky wh Fluor cut, dul yel wh Fluor Res, no vis
Res

SandstoneCore3778-3784

wk pet od, no stn, unif dull yel wh dir Fluor, no vis cut, mod
stmng p.p. mky wh Fluor cut, dull yel wh Fluor Res, no vis
Res

SandstoneCore3777

wk pet od, ptchy dull or dir Fluor, no vis cut, slo stmng p.p.
mky wh Fluor cut, wk dull yel Fluor Res, no vis Res

SandstoneCore3771-3776

wk pet od, no vis cut, ptchy bri yel wh dir Fluor, slo stmng
p.p. mky wh Fluor cut, no vis Res

SandstoneCore3770,5

uni bri yel wh dir Fluor, mod - fast strmng yel wh Fluor cut,
straw vis cut,bri mlky wh Fluor Res, wk straw vis Res

SandstoneCore3767

wk pet od, dull yel or dir Fluor, slo blmg bl wh Fluor cut, no
vis cut, dull bl wh Fluor Res, no vis Res

SandstoneCore3764-3766

40% bri yel wh dir Fluor, mod - fast strmng yel wh Fluor
cut, straw vis cut,bri mlky wh Fluor Res, wk straw vis Res

SandstoneCore3763
80% bri yel wh dir Fluor cut, else as 3761SandstoneCore3762

wk pet od, uni bri yel wh dir Fluor, mod - fast strmng p.p.
yel wh Fluor cut, straw vis cut,bri mlky wh Fluor Res, wk
straw vis Res

SandstoneCore 3761

wk pet od, bri yel wh dir Fluor, mod - fast stmng yel wh
Fluor cut, bri mky wh fluor Res, wk straw vis res

SandstoneCore3755-3758

wk pet od, bri yel wh dir Fluor, mod stmng yel wh Fluor cut,
no vis cut, bri mky wh Fluor Res, wk straw vis Res

SandstoneCore3753-3754
SHOWS DESCRIPTIONLITHOLOGYSOURCEINTERVAL (mRKB)

wk pet od, no O stn, dull yel or dir Fluor, slo blmng bl wh
Fluor cut, no vis cut, dull bl wh Fluor Res, no vis Res

SandstoneCore3750-3752
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stky pet od, no O stn, ptchy bri yel wh dir Fluor, no vis cut,SandstoneCore3861-3862

wk pet od, no O stn, ptchy bri yel wh dir Fluor, no vis cut,
slo wk stmng p.p. dull mky wh Fluor cut, mky wh Res
Fluor, Tr straw vis Res

SandstoneCore3860

v wk pet od, no O stn, dull yel dir Fluor, no vis cut, v wk slo
stmng p.p.mky wh Fluor cut, Tr wk dull yel wh Res Fluor,
no vis Res

SandstoneCore3858

Stky pet od,no O stn,r ptchy/sptd gen dull brn dir Fluor(on
bd boundaries),wk slo-mod strmg bl wh Fluor cut,no vis
cut,wk bl wh Fluor Res,no vis Res.

SandstoneCore3853

Wk stky pet od,no O stn,r sptd bri yel dir Fluor(on bd
boundaries),wk slo strmg bl wh Fluor cut,no vis cut,v wk bl
wh Fluor Res,no vis Res.

SandstoneCore3850

wk pet od, no stn, unif dull or dir Fluor, no vis cut, slo stmg
p.p.mky wh Fluor cut, mky wh Res Fluor, no vis Res

SandstoneCore3843

Mod pet od,uni dull or dir Fluor,v wk bl wh Fluor cut,no vis
cut,v wk bl wh Fluor Res,no vis Res.

SandstoneCore3841

no - v wk pet od, no stn, wk unif dull or dir Fluor, wk slo
stmng mky wh Fluor cut, tr mky wh Res Fluor, no vis Res

SandstoneCore3831-3837,6

no - v wk pet od, no stn, ptchy bri yel wh & ptchy dull or dir
Fluor, wk slo stmng mky wh Fluor cut, Tr mky wh Res
Fluor, no vis Res

SandstoneCore3830

no - v wk pet od, no stn, unif dull or dir Fluor, wk slo stmng
dull mky wh Fluor cut, Tr dull mky wh Res Fluor, no vis Res

SandstoneCore3828-3829
ptchy bri yel & ptchy dull or dir Fluor, else a.aSandstoneCore3827

no - v wk pet od, no stn, unif dull or dir Fluor, wk slo stmng
mky wh Fluor cut, Tr dull mky wh Res Fluor, no vis Res

SandstoneCore3825-3826

v wk pet od, no stn, unif dull or dir Fluor, no vis cut, wk slo
stmng mky wh Fluor cut, Tr mky wh Res Fluor, no vis Res

SandstoneCore3824

v wk pet od, no stn, unif dull or, dir Fluor, wk stmng dull
mky wh Fluor cut, wk dull mky wh Res Fluor, no vis Res

SandstoneCore3821-3823

no - v wk pet od, no stn, unif dull or dir Fluor, no vis cut, wk
slo stmng p.p. dull mky wh Fluor cut, wk dull mky wh Res
Fluor, no vis Res

SandstoneCore3819-3820

stky pet od, no stn, ptchy mod yel wh & ptchy dull or dir
Fluor, no vis cut, wk slo stmng p.p. mky wh Fluor cut, wk
dull mky wh Fluor Res, no vis Res

SandstoneCore3816-3818

wk pet od, no stn, unif dull or dir Fluor, no vis cut, slo
stmng p.p.mky wh Fluor cut, mky wh Res Fluor, Tr straw
vis Res

SandstoneCore3815

v wk pet od, no stn, no vis cut, unif dull or dir Fluor, wk slo
stmng p.p mky wh Fluor cut, dull mky wh Fluor Res, no vis
Res

SandstoneCore3812
SHOWS DESCRIPTIONLITHOLOGYSOURCEINTERVAL (mRKB)

v wk pet od, no stn, ptchy bri yel wh & ptchy dull yel wh dir
Fluor, wk straw vis cut, mod stmng p.p. mky wh Fluor cut,
mky wh Res Fluor, no vis Res

SandstoneCore3810

wk pet od, no stn, ptchy bri yel & ptchy dull yel wh dir Fluor,
wk straw vis cut, mod stmng p.p. mky wh Fluor cut, mky wh
Res Fluor, Tr straw vis Res

SandstoneCore3809

yel wh dir Fluor, slo - mod stmng, p.p. mky wh Fluor cut, bl
wh Res Fluor, wk straw vis Res
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wk stky pet od, no O stn, unif dull brn dir Fluor, v slo wk
stmng p.p. mky wh Fluor cut, Tr dull yel wh Res Fluor, no
vis Res

SandstoneCore3863

slo - mod stmng p.p. mky wh Fluor cut, wk dull mky wh
Res Fluor, Tr wk straw vis Res

6 Coring

6.1 Conventional Cores
A total of 6 cores were cut. The cores is presented in the table below and the core description can be
found in Appendix I.

-0,25 for 3807,4 - 3846,0
-0,50 for 3846,0 - 3865,0

Tilje
Sandstone w/ minor
Shale

101,7
C:3837,4-3864,0
R:3837,4-3864,9

6

-0,10TiljeSandstone w/ minor
Shale

101,2C:3809,0-3837,0
R:3809,0-3837,3

5

-0,50 for 3786,0 - 3801,5
-0,40 for 3801,5 - 3809,0

Tilje
Sandstone w/ minor
Shale 

98,7
C:3786,0-3809,0
R:3786,0-3808,7

4

-0,50TiljeSandstone w/ minor
Shale

97,7C:3770,5-3786,0
R:3770,5-3785,7

3

1,2 for 3743,0 - 3752,0
1,0 for 3752,0 - 3770,0

Tilje
Sandstone w/ minor
Shale

94,8
C:3743,0-3770,5
R:3743,0-3769,1

2

-0,25TiljeShale w/ thin Sandstone
beds

82,5C: 3701,0-3709,0
R: 3701,0-3707,6

1

Depth shift (m)FormationsLithologyRec.
%

C: Cut (m RKB)
R: Recovery (m RKB)

No

Table 6.1.1: Conventional Cores 6407/7-6

6.2 Sidewall Cores
A 28 core MSCT (Mechanical Sidewall Core Tool) was first run but failed. The backup CST with 60
shots gave a recovery of 57%; 32 samples, 2 were empty and 26 bullits were lost in the hole. The samples
are listed below. Description can be found in Appendix I.

RorShale1,0365011
TiljeSiltstone2,0368410
TiljeSandstone1,036879

Lost36938
Empty36987

TiljeShale1,037206
TiljeShale0,537255
TiljeSandstone2,038704
ÅreSandstone2,038773
ÅreShale1,038902
ÅreSandstone1,039001

FormationsLithology
Recovered

cm
Depth 
m RKBNo
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Lost355316
IleSandstone1,5355015
RorShale1,5358114

Lost360013
RorSandstone2,0362512

Table 6.2.1a: Sidewall Cores 6407/7-6

E&P Norway
NJORD UTFORSKNING

Title: WELL 6407/7-6 No. :
FINAL WELL REPORT Rev. : 0
PL 107 Page : 31 of 82

Date : 2001-08-07

Classific.: INTERNAL E&P

C:\Data\6407-7-6\FWR\FWR 6407-7-6.lwp



Lost312560
Lost315059
Lost317558

LangeShale2,0318757
Lost319056
Lost320855

LangeSandstone1,5321354
Lost321653
Lost322752

LangeSandstone2,0322851
Lost324450

LangeShale0,5325149
(Lange)(Small bits of Sst)Empty326048
LangeShale1,0328547

Lost329646
Lost329845
Lost330044
Lost330243

LangeShale2,0330542
LangeShale1,5332041

Lost335040
Lost336039

MelkeShale337038
MelkeShale338037

Lost339036
Lost340035
Lost342534
Lost344433
Lost344832

IleSandstone1,5344931
Lost345030

IleSandstone1,0345229
IleSandstone1,0345428
IleSandstone1,0345727
IleSandstone1,5345926
IleSandstone1,5346125
IleSandstone1,5346624

Lost347223
IleSandstone1,0347622
IleSandstone1,5348421
IleSandstone1,5348920

Lost350019
IleSandstone2,0351518

Lost352317

FormationsLithologyRecovered
cm

Depth 
m RKB

No

Table 6.2.1b: Sidewall Cores 6407/7-6
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7 Logging

7.1 MWD Logs
A MWD service (Schlumberger Drilling and Measurement, Anadrill) yielding gamma ray, resistivity, ECD
and survey measurements was run as listed in the table below. The RAB tool yields Resistivity At Bit and
near bit gamma ray readings.

No real time RAB data.
3924,003722,003930,003864,00

RAB-CDR;  
GR-Res-Den/Neu-PWD8½"7

Logged cored intervals. Poor
RAB measurements3743,003673,003743,003709,00

RAB-CDR;  
GR-Res-Den/Neu-PWD8½"6

PWD & T failed at 3642m.
Poor RAB measurements3701,003090,003701,003100,00

RAB-CDR;  
GR-Res-Den/Neu-PWD8½"5

Good3100,001220,003100,001229,00CDR; GR-Res-PWD-Dir12¼"4
PWD & T failed at 1077m1220,00448,701229,00448,70CDR; GR-Res-PWD-Dir26"3
Good442,20363,00448,70363,00CDR; GR-Res-PWD-Dir36"2
Respud due to high incl.416,00365,00423,00365,00CDR; GR-Res-PWD-Dir36"1

Comments
Logge
d to

Logge
d from

Drilled
to

Drilled
fromSensorsSectio

n

Run
#

Table 7.1.1: MWD logging sequence
An extension of the well from 3930m to 3975 m was drilled in order to test the well. For this no MWD
service was run.

Detailed MWD results can be found in the report "End of Well Report, MWD, for Norsk Hydro, Well
6407/7-6."

7.2 Wireline Logs
The following table is a summary of wireline logs run in the well. Run 1A MSCT (Mechanical SideWall
Core Tool w/28 cores) was a misrun, no sidewall cores taken. CST was run instead.The CMR tool failed
on Run 1A CMR-ECS-VSP, CMR+/GR was run as backup. 

60 shots, 32 recovered, 2 empty, 26 lost in hole13:503125,03900,0CST1A
18:403440,03881,5CMR+1A

Unable to tune CMR21:302900,03913,0CMR-ECS-VSP1A
Short circuit. No response from tool.05:05----------MSCT
52 attempts, 16 good, 2 lost seal21:403880,03925,0MDT1A
UBI outside spec. tolerances, Good data 11:152900,03925,0UBI-DSI1A

09:503092,83930,0AIT-IPLT (LDS-APS-HNGS)1A

CommentsTot
hrs

Logge
d to

Logge
d from

Tool stringRun
#

Table 7.2.1: Wireline logging sequence
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7.3 Velocity Surveys

A zero offset VSP was aquired by Schlumberger and processed by Read Well Services. The data quality
is quite good, and the match of travel times with prognosis is good. The tool used was a 2 level CSI, 3
component geophone tool. 

For more information see the VSP report. 

Corridor Stack VSP Gather

Figure 7.3.1
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7.4 Bottom Hole Temperatures From Wireline Logs

The table below gives a summary of the bottom hole temperatures measured from wireline logs.

36,31383 9251AMDT

24,01383 9251AUBI-DSI

7,01343 9301AAIT-IPLT

Time since
circ. (hrs)

Temp
° C

Depth
(mRKB)

Run
#

Log suite

Table 7.4.1: Bottom Hole Temperatures
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8 Petrophysical Results

8.1 Summary 

Well 6407/7-6 penetrated three potential reservoir targets; the Lange, Ile and Tilje
Formations. An extensive formation evaluation program was carried out in the well. 

A Recall database, UPN_NORD62, was established, containing digital core, pressure and log data. The
data was subjected to quality control and prepared for processing, interpretation and analysis. All
calculations, processing, analysis and interpretation were performed using the Review software.

The petrophysical interpretation was based on a simple shaly sand model. Coal and cemented sandstone
was distinguished. For each of the reservoir zones identified, cutoff criteria were applied to determine Net
Sand and Net Pay. For a detailed description of the petrophysical interpretation, see Ref./8-9-1/.

The Tilje Fm, Ile Fm. and the Intra Lange sandstone were low porosity-low permeability reservoirs (well
cemented). 

Tilje Formation
In the Tilje reservoir, 6 cores were taken. Horisontal Klinkenberg corrected permeabilities in the range of
0.02 - 12.2 mD was measured. The core porosity seldom exceeded 0.2 porosity units.A synthetic
permeability log was generated from the CMR data.

The Tilje Formation was saturated with a heavy gas condensate with an in-situ density of 0.483 g/cc. A
GWC was interpreted at 3777 m MD RKB (3749 m TVD MSL)
from the induction resisitivity log. The FWL was not identified from MDT data, as no pressure points were
obtained in the low permeability water zone in the Tilje Formation.

The zones, Tilje 1 and Tilje 2B, clearly displayed the best reservoir properties. Net pay column of
hydrocarbons was calculated to approximately 36 meters.

Ile Formation
The Ile reservoir was water bearing, which was confirmed by a water gradient from the MDT pressure
data and the induction resisitivity log. 

Intra Lange sandstone
In the intra Lange sandstone, shows description from rig and log interpretation indicate residual
hydrocarbons or non-movable hydrocarbons.
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All petrophysical results were reported as averages according to the zonation and graphically displayed as
computer processed interpretations (CPI), see Tables 8.7.3 and 8.7.6 and Figures 8.8.5 to 8.8.7. The
petrophysical averages were input to general reservoir evaluation applications and in particular reservoir
fluid volume calculations. 

8.2 Log Data Acquisition

 
Tables 7.1.1 and 7.2.1 summarizes the logs aquired in well 6407/7-6.

The two uppermost sections (36" and 26" hole sections) of the well was drilled with waterbased mud. The
watermud was replaced with Versavert oilbased in the 12¼" hole.

Anadrill's MWD GR-RES-DIR (CDR) tools was run throughout the well. The log quality was fair to good.
Some noise on the resisitivity tools was observed in the 36" hole section. In 26" hole section, high viscous
pills were pumped to ensure good hole cleaning. These pills were responsible for the high gamma readings
and abnormal resisitivity responses, see also Ref/8-9-2/. In 12¼" hole, the high rate of penetration (ROP)
reduced the tool samplingrate and the data was somewhat smeared.  

The Resistivity at Bit tool (RAB) was run over the reservoir section in the 8½" hole as a help to pick coring
point. Due to the oilbased mud, measurements from the ring and button electrodes were not available. It
was also difficult to base the core point on the bit resisitivity, as the measurements were 10 times higher
than expected (ref. CDR resisitivities) and fairly spiky.

There were a few operational problems associated with the wireline logging of the 8½" section. The caliper
log indicates that borehole conditions were reasonably good. Apart from caved interval below casing shoe
and at 3780 m MD RKB, a thin mudcake is observed throughout the 8½" section. The MDT tool went
stuck a couple of times in the Tilje and Åre Formations. 

The MSCT tool experienced an electrical failure and no cores were taken. A back-up tool was not
provided, and the MSCT was replaced by the traditional CST tool.

Furthermore, the CMR-200 failed on tuning in hole. A CMR plus was mobilized onshore and run
succesfully. The logging was however very timeconsuming, as it was necceessary to tune the tool
repeatedly. The multistationaries (stationary measurements at spesific depths using different wait times)
were a complete failure. Schlumberger suspect that this failure relate to a software problem.  

High quality data was obtained from the AIT, IPLT, ECS and UBI tools. The UBI was processed and
interpreted by Geoquest, see Ref./8-9-3/. The AIT provided 5 resisitivity curves; of which A10, A90 and
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A30 were input to composite. High resolution density/neutron logs from the IPLT input to composite. ECS
logs provided valuable information about minerals Fe, Si, S and Ca.

The DSI data was generally of good quality. In the composite log, the DTCO compressional has been
taken from monopole P in openhole and monopole S in casing. The dipole shear wave detection was good
in open hole, but poor in cased hole.  

In casing, the monopole compressional (P-wave) is actually the monopole shear (S-wave). In house
relabeling was performed to accoount for this. The Monopole P&S run shows a good compressional
arrival over most of section, but it weakens when cement gets bad (as seen by increase in the 57µs/ft
arrival, for instance over the interval 3035 - 3057 m MD RKB). Cycle skipping in casing was patched
using either DTRS or DTTS. Data of poor quality were excluded from the composite. 

In casing, the shear arrival on the lower dipole, DT1,  was much stronger than upper dipole, DT2. Except
from skips at around 2900 and 3080 m MD RKB, the DT1 was labelled properly. The signal was very
weak, but still visible, above 2960 m MD RKB. The shear wave quality in casing is considered poor, and
should not be included in composite. If used, the DT1 is preferred to the DTSM. PR and VPVS are
incorrect in casing and should be recomputed. 

All MWD logs were environmentally corrected at the well site by the Service contractor. Environmental
corrections are presently a part of Schlumbergers Platform Express Service. As a consequence, the
wireline logs was not subjected to further environmental correction.

The overall impression is that we obtained high quality wireline data. All data were subjected to quality
control. A continous composite log was generated by editing, depth shifting and merging the individual
MWD and WL runs.

8.3 Core

Six cores were cut in the Tilje Formation, see Table 6.1.1. A total of 475 core plugs were subjected to
conventional core analysis, see Ref./8-9-4/. The program involved measurements of horisontal porosity,
Klinkenberg corrected horisontal and vertical air permeabilities, grain density at approximately 0.25 m
depth increment. In addition; Dean Stark water saturation measurements were performed on plugs at
approximately 1.0 m depth increment from cores 2, 3 and 4.

Using the Review software, the core gamma log was depth shifted to match the reference wireline gamma
log (from AIT/IPLT). To obtain the best possible match, the cores were shifted dynamically. For cored
interval, recovery factor and applied depth shifts see Table 6.1.1.
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CST was run to collect sidewall cores used for petrographical studies. The Njord project has an ongoing
SCAL study (resistivity index and confining pressure measurements) on 5 plugs taken from Seal Peals.

8.4 MDT Pressure

The MDT program involved pressure measurements in Tilje, Ile and the Lange Formations. One MDT
(Modular formation Dynamics Tester) was carried out in well 6407/7-6. Two probes, a conventional and a
large diameter probe was used. The majority of tests were performed using the conventional probe. Fluid
and contact interpretation is based on pressure tests measured using the conventional probe. All pressure
points were adjusted - 0.5 m on depth, due to the wire/cable stretch during logging. 

Of  41 attempted pressure tests, only 13 were considered successful. The low success rate was due to
extremely tight (low permeability) formations. 

Mobilities less than 2.7 mD/cP were measured. As a rule of thumb, pressure tests measuring drawdown
mobilities less than 1 mD/cP are suspected to be seriously supercharged.  It is thus likely that all tests are
supercharged (unknown degree). As a consequence, the reservoir pressure is probably overestimated.
Pressure tests are seldom supercharged by more than 2 bar, but supercharging up to 10 bar may occur.
This is possibly also reflected in the somewhat lower reservoir pressure estimated from the production test,
see Ref./8-10-1/. In this context, it should be mentioned that DST pressures are estimated by extrapolation
to reservoir pressure. Because of this, wireline formation pressure data are usually considered to be more
accurate than pressures obtained from DST.

The Tilje reservoir pressure was estimated to 558.5 bar at top reservoir based on MDT data (3684 m MD
RKB).

To prepare the data for pressure analysis, all pressure tests were quality controlled. The formation pressure
quality control is summarised in Table 8.7.1.

The main objectives were to identify formation fluids and contacts. The Njord field is compartmentalized
and pressure barriers exist, see Ref./8-9-4/. The pressure data suggests that well 6407/7-6 is 160 - 170
bar overpressured compared to the Njord East flank (Ref./8-9-6/).

Fluid densities was obtained from formation pressure analysis and PVT, chemical or compositional analysis
of  fluid samples from  production test.  The pressure data suggests that the Tilje Formation is saturated
with a heavy gas-condensate of density 0.41 g/cc, see Figure 8.8.1. However, PVT analysis of a high
quality sample (obtained from production test) gave an in-situ gas density of  0.483 g/cc. One possible
explanation for the large discrepancy is a distortion of  the gradients interpreted from test due to poor
quality pressure data. Thus, a gas density, ρ gas_Tilje,  of  0.483 g/cc was used as input to Njord Design
basis.
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The Ile reservoir rock was water filled. A water gradient of 0.1 bar/m was interpreted from the pressure
data, see Figure 8.8.2. This corresponds to a water density, ρ water_Ile,  of 1.02  g/cc. 
As for the Intra Lange sandstone, only one representative pressure point was obtained, see Figure 8.8.3. 

The Free Water Level (FWL) was interpreted from wireline formation pressure data. Since no pressure
points were obtained in the low permeability water zone in the Tilje Formation, the certainty in the contacts
is questionable, see discussion in Ref./8-10-1/. The FWL was thus not identified from MDT data.

The Gas Water Contact (GWC) was primarily based on resistivity log, but fluoresence core photographs
and water saturation from core serve as corroborative data. A PLT logs was not avaliable. The typical
density-neutron gas-signature was not identified. It is probably masked by the minerals, the heterogenous
charachter of the reservoir and the high density of the gas condensate. 

GWC = 3777 m MD RKB = 3749 m TVD MSL

8.5 Petrophysical Evaluation Procedure

Since no movable hydrocarbons were encountered in the intra Lange sandstone and Ile Formation, an
emphasis was put on analysing the reservoir quality and hydrocarbon saturation in the Tilje Formation.

The reservoir consists of interbedded sandstones, shales and cemented sandstones (calcareous and silica).
Log analysis was conducted using an effective porosity approach with shale volume determined from the
gamma ray log and the neutron-density log, porosity from the density log and water saturation from the
Indonesia equation.  In the Tilje Formation, the initial log derived porosity was calibrated to overburden
corrected core porosity (overburden factor of 0.97) to yield a final log porosity. The final water saturation
was then computed using the final log derived porosity. For input parameters, see Table 8.7.2.

A synthetic permeability model for the Tilje Formation was generated based on CMR data. This model is
represented by this equation:

k(mD) = c*10000*(TCMR4)*[(FF/BF)b]

where c=0.1  and b= -0.15.  The TCMR is the total CMR porosity, while bound (BF) and free (FF) fluid
volume was found using a 20 ms T2-cutoff. For synthetic CMR permeability function, see track 6 in
Figure 8.8.8. 
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Net reservoir cutoff criteria were defined using effective porosity as discriminator. Likewise, net pay criteria
were defined using net reservoir and effective water saturation.  The following cutoff criterias were applied
to evaluate the reservoirs with respect to average effective porosity, average effective water saturation, net
reservoir and net pay:               

Tilje Formation cutoff criteria:
net sand  >  9%  φe  
net pay    >  9%  φe   and  <  60 % Sw

Intra Lange sst. and Ile Formation cutoff criteria:
net sand  >  12%  φe

                               net pay    >  12%  φe   and  <  60 % Swe

Figure 8.8.4 shows the Tilje Fm. porosity cutoff in a porosity-permeability crossplot.

8.6 Petrophysical Results 

The results are reported as averages according to the zonation and graphically displayed as a computer
processed interpretation (CPI), see Tables 8.7.3 and 8.7.6 and Figures 8.8.5 to 8.8.7. 

8.7 Tables

supercharged?560.8301592.6384592.56170.533744.03744.515

supercharged?560.9507593.2391593.20981.503748.03748.514

Large D. probe
supercharged?

561.1294592.3907593.32701.223748.03748.513

Dry test547.0790594.4547594.3304----3756.03756.512

Dry test560.1706596.3140596.2275----3768.03768.511

Supercharged569.0071597.8578597.77080.143778.03778.510

Lost seal305.7643598.5861598.5438----3783.03783.59

Dry test473.6714599.5396599.5408----3789.03789.58

Dry test413.9651601.6498601.5939----3803.03803.57

Dry test337.9762602.4400602.3823----3808.13808.66

Dry test387.2086605.4142605.3648----3827.03827.55

Dry test411.3238610.6411610.7573----3860.03860.54

Dry test460.5583610.6411611.1454----3861.03861.53

Dry test465.4839614.9901615.2875----3979.63880.12

Dry test----615.4839615.8020----3880.03880.51

Draw-down
Pretest
Type

Formation
Pressure
CQG (bar)

Final mud
Pressure
CQG  (bar)

Initial mud
Pressure
CQG (bar)

Drawdown
mobility
(mD/cp)

Adjusted
depth 

(m MD RKB)

Depth
(m MD RKB)

Run
1A

Test #
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Large D. probe
supercharged?

483.7716512.7726512.84671.423227.93228.441

Dry test291.3786506.2128506.0768----3187.53188.040

Dry test307.7189510.1135510.1299----3212.93213.439

Dry test317.9939510.4780510.3930----3215.03215.538

supercharged?483.2056512.5376512.48301.173228.13228.637

Dry test298.9639514.7681514.7358----3242.53243.036

Dry test288.2733516.2693516.2060----3252.23252.735

Dry test270.4766517.3755517.3998----3259.13259.634

Dry test270.0444524.0228523.9816----3302.03302.533

Dry test257.9871526.8975527.5211----3320.03320.532

supercharged?519.4917546.8753546.83590.223448.93449.431

Dry test263.3871547.4154547.3755----3452.53453.030

Supercharged523.7835549.3890549.41890.383465.03465.529

Supercharged523.1906549.5038549.4191----3465.53466.028

supercharged?522.1783551.1251550.99711.213476.03476.527

Large D. probe
Dry test

498.4985552.4865552.4830----3484.03484.526

supercharged?524.0541553.0323553.05830.513488.43488.925

supercharged?524.3807553.1877553.14280.243489.03489.524

Dry test276.8443561.3990561.3388----3542.03542.523

supercharged?529.6276562.6025562.62352.73549.53550.022

Dry test258.0004583.8944583.8371----3687.53688.021

supercharged?559.2583584.8401584.79270.083693.53694.020

supercharged?559.1371585.7048585.62190.643699.03699.519

supercharged?559.4883587.3443587.31670.573710.03710.518

Dry test252.7366591.3502591.2925----3736.03736.517

Dry test466.8706592.5323592.5538----3743.53744.016

Table 8.71: Formation pressure data in well 6407/7-6
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0.035@123.40.038@123.40.038@123.4Rw, Ohmm@ oC

OBMOBMOBMRmf, Ohmm@ oC

+/-3oC/100 m+/-3oC/100 m  +/-3oC/100m   Temperature gradient

141oC@ 3749 m
TVD MSL

141oC@ 3749 m
TVD MSL

141oC@ 3749 m
TVD MSL

Formation temperature

1.9522n

2 above 3800 m
2.3 below 3800 m

22m

111a

0.250.18       0.3  Neutron shale porosity

from core
else 2.67

2.652.65Matrix density

2.55 g/cc2.55 g/cc2.5 g/ccShale density

6 Ohmm 8 Ohmm 8 Ohmm Rshale

1.0 g/cc1.0 g/cc1.0 g/ccFormation water

9510580GR shale  (GAPI)

2035 40 GR sand (GAPI)

Tilje Fm.Ile Fm.Intra Lange
sst.

Input Parameters

Table 8.7.2: Input parameters to petrophysical interpretation in well 6407/7-6
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0.20.40.80.30.50.83685 - 3882Total Tilje 

-----------0.30.40.63851 - 3882Tilje 1A

------------0.20.30.43837.4 - 3851Tilje 1B

------------0.40.50.63810.8 - 3837.4Tilje 1C1

------------0.81.02.23801.5 - 3810.8Tilje 1C2

------------0.50.81.03788.5 - 3801.5Tilje 2A

0.10.40.80.20.40.83739 - 3788.5Tilje 2B

0.30.50.80.30.50.83693 - 3739Tilje 3A

2.52.52.50.70.81.23685 - 3693Tilje 4

Net pay
kh_harm

(mD)

Net pay
kh_geo

(mD)

Net pay
kh_arith

(mD)

Net sand
kh_harm

(mD)

Net sand
kh_geo

(mD)

Net sand
kh_arith

(mD)

Interval
(m MD RKB)

Formation

Tilje Formation
Zonal Averages, Syntetic CMR permeability

Table 8.7.3: Arithmetic, geometric and harmonic thickness weighted CMR permeability
averages.

0.410.651.360.260.380.743685 - 3882Total Tilje 

---------------0.300.390.593851 - 3882Tilje 1A

---------------0.220.330.453837.4 - 3851Tilje 1B

---------------0.220.300.463810.8 - 3837.4Tilje 1C1

-------------------------0.183801.5 - 3810.8Tilje 1C2

---------------0.180.210.243788.5 - 3801.5Tilje 2A

0.410.651.360.400.581.153739 - 3788.5Tilje 2B

------------------------------3693 - 3739Tilje 3A

------------------------------3685 - 3693Tilje 4

Net pay
kh_harm

(mD)

Net pay
kh_geo

(mD)

Net pay
kh_arith

(mD)

Net sand
kh_harm

(mD)

Net sand
kh_geo

(mD)

Net sand
kh_arith

(mD)

Interval
(m MD RKB)

Formation

Tilje Formation
Zonal Averages, Horizontal Kl. corrected core permeability

Table 8.7.4: Arithmetic, geometric and harmonic porosity weighted horizontal                  
Klinkenberg  corrected core permeability averages.
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36.40.590.1380.45197.03685 - 3882Total Tilje 

------0.800.1360.4031.03851 - 3882Tilje 1A

------0.840.1280.2113.63837.4 - 3851Tilje 1B

------0.830.1280.8126.63810.8 - 3837.4Tilje 1C1

------0.760.1550.829.23801.5 - 3810.8Tilje 1C2

0.40.640.1550.1013.13788.5 - 3801.5Tilje 2A

23.20.410.1440.5949.53739 - 3788.5Tilje 2B

12.80.280.1340.2846.03693 - 3739Tilje 3A

-------0.530.1150.18.03685 - 3693Tilje 4

Net Pay
(m)

Swe
(frac)

Phie
(frac)

NTG
(frac)

Thickness 
(m)

Interval
(m MD RKB)

Formation

Tilje Formation
Zonal Averages

Table 8.7.5: Net Sand and Net Pay Averages based on Tilje Fm. CPI.

----1.00.1430.25110.13447.9 - 3558.0Total

------------0.02.63555.4 - 3558.0Ile 1

----1.00.1351.01.33554.1 - 3555.4Ile 2

----1.00.1420.1578.63475.5 - 3554.1Ile 3

----1.00.1440.5027.63447.9 - 3475.5Ile 4

Net Pay
(m)

Swe
(frac)

Phie
(frac)

NTGThickness
(m MD RKB)

Interval
(m MD RKB)

Formation

Ile Formation
Zonal Averages, Well 6407/7-6

Table 8.7.6: Net Sand and Net Pay Averages based on Ile Fm. CPI.
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8.8 Figures

Gas gradient
0.41 g/cc = 0.04 bar/m 

Figure 8.8.1: Formation pressure interpretation, Tilje Fm., well 6407/7-6
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Water gradient
1.02 g/cc = 0.1 bar/m 

Figure 8.8.2: Formation pressure interpretation, Ile Fm., well 6407/7-6
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Water gradient
1.02 g/cc = 0.1 bar/m 

Gas gradient
0.41 g/cc = 0.04 bar/m 

Figure 8.8.3: Formation pressure interpretation, well 6407/7-6
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Permeability < 0.1 mD

Porosity > 0.09 frac

Figure 8.8.4: Tilje Fm. cutoff criteria.
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  Figure 8.8.5: CPI, Tilje Formation.
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Figure 8.8.6: CPI, Ile Formation.

E&P Norway
NJORD UTFORSKNING

Title: WELL 6407/7-6 No. :
FINAL WELL REPORT Rev. : 0
PL 107 Page : 51 of 82

Date : 2001-08-07

Classific.: INTERNAL E&P

C:\Data\6407-7-6\FWR\FWR 6407-7-6.lwp



Figure 8.8.7: CPI, Intra Lange sandstone. The red star points out the sand in which we
obtained pressure points.
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8.9 Fluid sampling

On basis of the logs and pressure points it was decided to take samples from three different depths; one in
Tilje, one in Lange and one in the Ile formation.

No samples could be taken in Lange and Ile formations due to tight formations.

In the Tilje formation one point @3748 m MD was defined as good enough for sampling. This point
experienced a mobility of 1.2 md/cP, which proved to be sufficient for the reservoir fluid to flow.

An overview of the samples taken can be seen in .

3938754Filling time (minutes)
693693693693693Shut in pressure (bar)
74747568106Draw-down (bar)

477.5475.2476.5490.3443.5Flowing pressure (bar)
135.9135.8135.7135.6135.6Sampling temp (deg. C)
OilOilOilOilOilObserved fluid on OFA
200200200200300Pump-out load (rpm)
18.713.71395Volume pumped (litres)
12:4412:0611:5911:3110:43Time opened
DirectDirectDirectDirectDirectFilling technique
WaterWaterWaterWaterWaterDead space fluid

1.21.21.21.21.2Mobility (md/cP)
561561561561561Formation pressure (bar)
TiljeTiljeTiljeTiljeTiljeFormation
3 7483 7483 7483 7483 748Sample depth (m MD)

GA 148GA 142MPSR 750MPSR 173MPSR 152Sample bottle

Table 8.9.1: MDT sampling overview.

The large diameter probe was used due to the tight formation, but still a relatively high draw-down was
experienced. For the first sample the draw-down was 106 bar, and between 68 and 75 bar for the next
four. The reason for this was a higher pump speed on the first sample.

In spite of the high draw-down, the sampling pressure was above the dew point of the reservoir gas, and
good samples could have been taken. However, the time spent for cleaning up was very short in order to
save time, as flow was proven, and samples would be collected in the succeeding DST. The first sample
was taken after 10 minutes (5 litres) of pumping, and the last sample was filled two hours later. The short
clean-up time caused the samples to be highly contaminated with base oil from the drilling mud. The
contamination results can be seen in .
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32 +/- 4GA 148
36 +/- 4GA 142
Not analysedMPSR 750
45 +/- 5MPSR 173
60 +/- 6MPSR 152
Contamination (%)Sample

Table 8.9.2: Contamination of MDT fluid samples. (Ref. /8-10-5/)

APT did all contamination measurements with the use of a gas chromatograph (GC).
 clearly indicates that a longer clean-up time would have resulted in less contaminated samples.

Due to the high contamination level, all the MDT samples are regarded to be worthless with regards to
PVT fluid analysis.
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9 Estimated Pore Pressure, Fracture, Overburden and Temperature
Gradients

9.1 Pore Pressure

The pore pressures in well 6407/7-6 are based on well site observations, log correlation, gas data,
calculations based on logs (MWD and Dxc), MDT and DST. The Pore Pressure-, Fracture- and
Overburden gradients are given in Fig. 9.1.1

Shallow gas was not registrated in the upper sediments. 

From sea bottom to 1224m a hydrostatic pressure is regarded as most likely. 
At 1224m a change in Dxc, Resistivity-log and gas-readings indicates a steady build-up in pore pressure to
1,46sg at 1840m TVD RKB (base Hordaland). 
From base Hordaland, a slight increase in pore pressure through Rogaland and into top Shetland was
interpreted peaking at 1.48sg at 2200m.This is lower than expected in the prognosis (1.54sg).
Below 2200m there is a gradual decrease in pore pressure down to approximately 1,30sg at 2450m.
The pore pressure stayed at approximately 1.30 to 1.31sg towards top Lange formation were an increase
in pore pressure was observed on logs and possibly confirmed by two MDT points within the Lange
sandstones giving a pore pressure of 1.53sg at 3226 and 3227m respectively.  However, the MDT points
taken in the Lange sandstone are of somewhat uncertain nature due to possible supercharging (see text
below for explanation). Based on correlation wells and calculations the maximum expected pore pressure
was prognosed to 1.54sg within the Lange sandstone. This indicates that the MDT points taken in the
Lange sandstone was of good quality.

In the Jurassic section the pore pressure has been evaluated based on MDT, DST and theoretical
calculations. As can be seen from Fig. 9.1.1 the MDT pressure points and the DST pressure differs
substantially.  The reservoir sands was very tight. Most MDT pressure points was rejected due to bad data
quality. Some points (plotted in Fig. 9.1.1) are regarded to be supercharged by the mud column and do not
represent the true pore pressure of the reservoir section. 
The DST point presented on Fig. 9.1.1 is recalculated from Gauge-depth to top reservoir and corrected
for fluid weight. This gives a pore pressure in top Tilje of 1.46sg at 3684m.
The Hydrocarbon-Water Contact is set at 3777m. With an hydrocarbon gradient of 0.045bar / meter
(based on fluid samples) the pore pressure at the Hydrocarbon-Water Contact is 1.435sg  (531.7bar).
Based on regional data the prognosis assumed an overpressure of 140bar in the water zone. This
correlates quite well with the data obtained from the DST.  From top Tilje to base Shetland a pressure
gradient of 0.1 bar / meter has been chosen as most likely (representing water). This gives a pressure of
1.51sg at top Viking (3294m).

No major hole problems were encountered during drilling. 
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L.Strat G+F Csg 0.9 2.4PP\sg

0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4

0.9 2.4FIT\sg
0.9 2.4OB\sg
0.9 2.4FG\sg
0.9 2.4MW\sg
0.9 2.4MDT\sg
0.9 2.4Test Pressure\sg

rkbTVD
metres

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

N
O

R
D

L
A

N
D

Naust 362

Kai 1148

H
O

R
D

A
L
A

N
D

Brygge 1169

R
O

G
A

L
A

N
D Tare 1840

Tang 1922

S
H

E
T
L
A

N
D

Spingar 2105

Nise 2142

Kvitnos 2352

C
R

.K
N

O
L
L

V
IK

IN
G Rogn 3298

Melke 3351

F
A

N
G

S
T Not 3369

Ile 3447

B
Å

T

Ror 3557

Tilje 3684

T
D

WH

20

1224

30

446

7"

3974

9 5/8

3094 FIT

LOT

Figure 9.1.1: Pore Pressure-, Fracture- and Overburden gradients with LOT, FIT, MDT
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9.2 Formation strength   

No mud losses were observed in this well. 

One normal LOT was performed. At 1224m  it gave 1,80sg, prognosed 1,75sg. The prognosis was low in
order to cover up for worst case values even though the majority of data from the region indicated that a
LOT at this depth on an average should be in the range of 1,68sg to 1,80sg. As such this LOT falls within
the regional normality.
A FIT to 1,76sg was performed at 3100m. Prognosed Leak Off strength at this depth was 1.85sg.

9.3 Overburden gradient  

Overburden gradient is based on regional data and calculated values and does not differ from the
prognosis. 

9.4 Temperature Gradient

Based on the Horner Plot we had a BHST at 3926m of 141 degrees Celsius. The DST yielded a
temperature of 136.5 degrees Celcius at 3684m. The DST measurement is generally slightly low due to the
cooling effect of the riser, but based on the DST there was an BHST at TD of 147.8 degrees Celsius and a
Formation Temperature Gradient of 3.99 degrees Celsius assuming 4 degrees Celsius at seafloor.
The prognosis had a 3.8 degrees Celsius gradient.
The Formation Temperature gradient is given in Fig.9.4.1.
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Well: 6407/7-6 Fig.
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Figure 9.4.1: Temperature gradient
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10 Geophysical Results

The actual depths are generally deeper than  prognosed, but within the uncertainty range. Largest
discrepancy is observed at top Hordaland Group and at the top Viking Group. The error is probably due
to wrong  velocities in the layer between Seabed and top Hordaland and in the "Geodepth" method of the
depth conversion from Seabed to BCU (the method is described in the Well programme). The seismic
picks of all horizons within the check shot interval give a very good match with a maximum of 10ms
difference at top Åre.  

A synthetic seismogram with tie to well 6407/7-6 is shown in Figure 10.1

Figure 10.1: Seismic tie to well 6407/7-6
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Table 10.1: Geophysical Summary
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11 Post Site Survey Report
The results are based on:
§ 2D high resolution reflection seismic (NH0063)
§ 3D reflection seismic (SG9603)
§ MWD logs (resistivity and gamma)
§ Drilling results from exploration and production wells (6407/7-1, 6407/7-2, 6407/7-3,

6407/7-4, 6407/7-5 and FPU wells)
§ Site Survey, PL107, Interpretation Report, Well 6407/7-6, R-092708   

11.1 Well data

1 Distance from rig floor to sea level:    26,0 m

2 Water depth (MSL):  336,0 m

3a Setting depth for conductor (m RKB):  446.4 m

3b Leak Off / Formation Integrity Test (g/cc):    N/A

4a Setting depth (m RKB TVD) for casing on which BOP mounted:1223.9 m

4b Formation Integrity Test (g/cc): 1.80 sg

5 Depth (m RKB TVD & Two Way Time) to formation/section/layer tops:

Reflector R2a: 391.5 m (485 ms)
Reflector R3: 404 m (499 ms)
Reflector R4: 416 m (520 ms)
Reflector R7: 537.5 m (627 ms)
Reflector R10: (Base Pleistocene): 606 m (697 ms)
Reflector R11: 700 m (800 ms)
Reflector R12:  768 m (851 ms)
Reflector R12a: 801 m (882 ms)
Reflector R13: 885 m (954 ms)
Reflector R13a: 951.5 m (1005 ms)
Reflector R14: 1001 m (1045 ms)
Reflector R15: (Top Kai) 1147.9 m (1157 ms)
Reflector R16: (Top Brygge) 1168.9 m (1180 ms)
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Note:
No chronostratigraphic information was obtained in the tophole section of the well (from seabed
down to 1223.9 m RKB TVD).  Consequently, the interpretation of the different formations in this
area is based on the MWD logs, seismic character and previous work.

Mud logging commenced at 1224 m RKB MD. 
 
6 Depth interval (m RKB TVD & Two Way Time) and age of sand bodies shallower than 1000 m

under the seabed. Note which layers if any contain gas:

No data exists on background gas levels from seabed down to 1223.9 m (section drilled with
returns to seabed).  However, no gas related incidents were reported when drilling this interval.

The following sand bodies have been identified in well 6407/7-6:

Pleistocene Interval:

391.5 m - 394.0 m
476.0 m - 479.0 m
534.0 m - 537.5 m Sandy silty layer

Pliocene/Miocene Interval:

  648.0 m -   652.0 m Sandy silty layer
  661.5 m -   666.0 m Sandy silty layer
  768.0 m -   776.0 m Sandy silty layer
1074.0 m - 1079.0 m Sandy silty layer

7 By what means is the presence of gas proven: 

The well was drilled with returns to seabed down to 1223.9 m RKB TVD.  The MWD logs do not
indicate any major gas zones in the section. Below 1223.9 m RKB TVD gas analyses were
accomplished using flame ionisation detectors (FID) with gas measured as percentage methane
(C1) equivalent in air, and chromatographic analyses expressed in parts per million.

8 Composition and origin of gas:

Trip gas at 1228.9 m RKB TVD: Background gas was 0.20% and gas peak shows 0.80%.

9 Describe all measurements taken in gas bearing layers: N/A 
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11.2 Seismic data

10 Given depth and extent of any gas blanking ("gass-skygging"), seismic anomalies etc.:

The 2D high resolution and 3D exploration seismic have been examined for indications of shallow gas.
 No amplitude anomalies were mapped at the 6407/7-6 Well Location. 

The tophole section of the well was drilled with returns to seabed to 1223.9 m RKB TVD.
Background gas levels were consequently not monitored.  However, no gas-related problems were
experienced over this section.

11 Note any indication of gas originating from deeper levels. Give description in cases where gas
comes from deeper layers: N/A

12 How does the interpretation of the site survey correspond to the well data with respect to:

12a Shallow Gas:

No amplitude anomalies were mapped at the 6407/7-6 Location and no gas warning was
given for Well 6407/7-6.

No gas related problems were experienced in the well.

12b Sand Bodies:

The Pleistocene and Pliocene sand layers were predicted and encountered sand layers
correspond with the interpretation.

12c Boulders:

No boulders layers were predicted, but scattered boulders were predicted in the shallow
section between 401 m - 441 m RKB TVD.  No boulders were encountered.

12d Unconformities (depths in metres RKB (TVD)):

Horizon Prognosed (P) Observed (O) Difference (O-P)
Base Pleistocene:603 ± 10 m 606 m + 3 m (deeper)
Top Kai: 1150 ± 15 m 1147.9 m - 2.1 m (shallower)
Top Brygge: 1180 ± 15 m 1168.9 m - 11.1 m (shallower)
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The differences between the prognosed and observed depths to different formation tops were
within the uncertainty limits.  

12e Correlation to Nearby Wells:

The drilling conditions experienced in well 6407/7-6 are as predicted and similar to those
encountered in tie-wells (6407/7-1, 6407/7-2, 6407/7-3, 6407/7-4, 6407/7-5 and
FPU-wells)
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12 Standard and Special Studies

§ Norsk Hydro 2000: Well Programme 6407/7-6 

§ Svitzer: Site Survey PL107. Interpretation Report, Well 6407/7-6. August 2000.

§ Svitzer: Site Survey PL 107, Well 6407/7-6, Field Report for Norsk Hydro ASA,

August 2000.

§ Fugro-Geoteam: Navigation and Positioning of Scarabeo 6 to Well 6407/7-6. Report

No.34768.01 August 2000

§ OASIS: Drilling Optimization Study, Well 6407/7-6. September 2000.

§ SecurityDBS: Kjerneboringsanbefalinger for brønn 6407/7-6. 2000.

§ Schlumberger: UBI Image processing and interpretation-Well 6407/7-6. 2001

§ Schlumberger: VSP, Sonic Calib. & Synthetic Seism., Final Processing Report, Well

6407/7-6, 2001

§ Halliburton Sperry-sun: End of Well Report, Surface Logging data Well 6407/7-6.

February 2001

§ Corpro: Conventional Core Analysis Report, Well 6407/7-6.  February 2001

§ Corpro: Core Photographs Well 6407/7-6, Core # 1-6, Scale 1:4, White Light and

UV Light. January 2001

§ Corpro: Autocar Core Photographs, Well 6407/7-6, Core # 1-6, Scale 1:4.

January 2001

§ Corpro: CT-scans of Whole Core, Well 6407/7-6. January 2001

§ APT: Biostratigraphy, Well (NOCS) 6407/7-6. May 2001

§ APT: Well-site Petroleum Detection using Gas Chromatography, Well 6407/7-6.

January 2001.

§ APT: Use of Gas Chromatography to Identify the Degree of Contamination in Fluid

Samples, Well 6407/7-6. January 2001

§ Norsk Hydro: Standard Core Description, Well 6407/7-6. 2001
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§ Norsk Hydro: Petroleum Geochemical Study of Well 6407/7-6. 2001

§ Norsk Hydro: Well Test Programme, Well 6407/7-6. October 2000

§ Norsk Hydro: Formation Evaluation Report, 6407/7-6, June 2001

§ Norsk Hydro: Permanent Plug & Abandonment Programme, Well 6407/7-6.
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APPENDIX I

CORE DESCRIPTIONS
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APPENDIX II

SIDEWALL CORE DESCRIPTIONS
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Shows: v wk pet od,no stn,unif bri yel wh dir Fluor,slo stmng mky
wh Fluor cut,no vis cut,ptchy mky wh Fluor Res,no vis Res

1,5348421

XX

Sst: v lt gry - lt olv gry, clr - mky Qtz, vf - f, wl - mod srt, sbang -
sbrndd, calc cmt, mod hd, r carb, r Mic

Shows: v wk pet od,no stn,ptchy bri yel wh dir Fluor,wk straw vis
cut,slo stmng mky wh Fluor cut, ptchy mky wh Fluor Res, n.v.R.

1,5348920

Lost350019

Sst: lt gry - pl yel brn, clr - pl yel brn Qtz, vf - f, mod srt, sbang -
sbrndd, frm - mod hd, wk sil cmt, r carb. r Mic

Shows: n/s (unif pl brn dir Fluor)

2,0351518

Lost352317

Lost355316

XX

Sst: olv gry, clr - trnsl Qtz, vf - f, sbang - sbrndd, mod srt, mod hd,
sil cmt, Tr carb, r Pyr, r Mic

Shows: wk pet od,no stn,unif bri yel wh dir Fluor, mod blmng dull
yel wh Fluor cut, ptchy mky wh Res Fluor, wk straw vis Res

1,5355015

Sh: dk gry - gry blk, frm - mod hd, calc, sl slty, micromic, Tr carb,
I.P. vf sdy, loc Sst Len: lt gry - gry or, vf - f, clr - pl yel brn Qtz, sbang,
wk calc cmt, Tr Pyr

Shows: n/s

1,5358114

Lost360013
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GMTrGMTr
CutDirect

FluorescenceLithology and shows descriptionRecoverd
cm

Depth
m RKB

No.

Sh: dk gry - gry blk, mod hd - hd, v calc, slty, micromic, r Pyr, I.P. f
sdy

1,5332041

Lost335040

Lost336039

Sh: dk gry - brn blk, gry brn, mod hd, calc, sl slty, Tr micromic337038

Sh: dsky yel gry, mod hd, calc, loc slty, I.P. vf sdy, Tr micromic338037

Lost339036

Lost340035

Lost342534

Lost344433

Lost344832

XX

Sst: lt gry-pl yel brn,clr-mkyQtz,vf-f,sbang-sbrndd,wl-mod srt,sil
cmt,I.P.kao Mtrx,mod hd,carb,r-Tr Mic,r Pyr,carb bands

Shows: wk pet od,no stn,ptchy bri yel wh dir Fluor,wk straw vis
cut,mod stmng bl wh Fluor cut,bl wh Fluor Res,wk straw vis Res

1,5344931

Lost345030

XX

Sst: lt gry - lt olv gry, clr - mky Qtz, vf - f, sbang, wl - mod srt, sil cmt,
I.P.calc cmt, mod hd - hd, r carb, r Pyr

Shows: v wk pet od,no stn,unif dull yel wh dir Fluor,slo stmng bl
wh cut,slo stmng bl wh Fluor Cut,ptchy mky wh Fluor Res,n.v.R

1,0345229

XX

Sst: lt gry - lt olv gry, clr - mky Qtz, vf, sbang, wl srt, calc cmt, mod
hd - hd, r carb, r Pyr

Shows: v wk pet od,no stn,unif dull yel wh dir Fluor,slo stmng bl
wh cut,slo stmng bl wh Fluor Cut,ptchy mky wh Fluor Res,n.v.R

1,0345428

XX

Sst: lt gry - lt olv gry, clr - mky Qtz, vf - f, sbang, wl - mod srt, sil cmt,
I.P.calc cmt, mod hd - hd, r carb, r Pyr

Shows: v wk pet od,no stn,unif dull yel wh dir Fluor,slo stmng bl
wh cut,slo stmng bl wh Fluor Cut,ptchy mky wh Fluor Res,n.v.R

1,0345727

XX

Sst: lt gry - lt olv gry, clr - mky Qtz, vf - f, sbang, wl - mod srt, sil cmt,
I.P.calc cmt, mod hd - hd, r carb, r Pyr

Shows: v wk pet od,no stn,unif dull yel wh dir Fluor,slo stmng bl
wh cut,slo stmng bl wh Fluor Cut,ptchy mky wh Fluor Res,n.v.R

1,5345926
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GMTrGMTr
CutDirect

FluorescenceLithology and shows descriptionRecoverd
cm

Depth
m RKB

No.

Lost312560

Lost315059

Lost315758

Sh: gry blk, mod hd, v calc, v slty, v arg I.P.grd f - m Sst, Mic, Tr Pyr2,0318757

Lost319056

Lost320855

Sst: dk yel brn, clr - dk yel brn Qtz, vf - f, wl - mod srt, ang - sbang,
v calc cmt, mod hd, v arg grd Slts & sdy Sh, Mic, carb, Tr Pyr

Shows: n/s

1,5321354

Lost321653

Lost322752

Sst: pl yel brn - dk yel brn, clr - dk yel brn Qtz, vf - f, occ m, mod srt,
ang - sbang, calc cmt, mod hd, r Mic, r carb

Shows: n/s

2,0322851

Lost324450

Sh: dusky yel brn, mod hd- hd, v calc, Tr micromic0,5325149

Empty
(Small bits: Sst: lt gry - pl yel brn, clr - pl yel brn Qtz, vf, r f, sbang -
sbrndd, wl srt, calc cmt, arg grd Sltst

326048

Sh: dsky yel brn, brn blk, non calc, mod hd - hd, r micromic1,0328547

Lost329646

Lost329845

Lost330044

Lost330243

Sh: dk gry - gry blk, mod hd - hd, v calc, slty, v arg grd f Sst, Mic, r
Pyr.

2,0330542
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APPENDIX III

WELL SUMMARY
GEOLOGICAL WELL SUMMARY
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WELL SUMMARY

Core #1: 3701,0 - 3709,0 m
      Rec.: 3701,0 - 3707,6 m,   82,5%
Core #2: 3743,0 - 3770,5 m
      Rec.: 3743,0 - 3769,1 m,   94,8%
Core #3: 3770,5 - 3786,0 m
      Rec.: 3770,5 - 3785,7 m,   97,7%
Core #4: 3786,0 - 3809,0 m
      Rec.: 3786,0 - 3808,7 m,   98,7%
Core #5: 3809,0 - 3837,0 m 
      Rec.  3809,0 - 3837,3 m, 101,2%
Core #6: 3837,0 - 3864,0 m
      Rec.: 3837,0 - 3864,9 m, 101,7%

3930,4 - 3092,8 m
3925,0 - 2900,0 m
3880,0 - 3187,5 m
Failed
3913,0 - 2900,0 m 
3881,5 - 3440,0 m
3900,0 - 3125,0 m

1A
1A
1A

1A
1A
1A

AIT-IPLT 
UBI-DSI
MDT w/samples
MSCT
CMR-ECS-VSP
CMR+
CST

CORESLOGS

 30"            at     446.5 mRKB
 20"            at   1224.0 mRKB
 9 5/8"        at   3094.0 mRKB
 TD            at   3975.0 mRKB

 

6407/7-6

CASING

RESULTS: 

- Discovery of gas-condensate in the Tilje Formation.

TARGETS:   
Primary:       Tilje  Formation
Secondary:  Ile Formation
Also possible HC in Upper Jura , Melke Fm
and Lower Cretaceous, Lange Formation

OPERATOR: NORSK HYDRO                              OWNED BY: Hydro, Statoil, ExxonMobil, Petro-Canada, SDØE

WELL:

6407/7-6

LICENCE:

PL 107

COUNTRY:

Norway

On location:     14.10.00
Spud 1:             18.10.00
Respud:            19.10.00
At TD:                 16.11.00
P&A finished:   17.12.00

TD Driller:         3931 m (Ext. to 3975m)
TD Logger:       3931 m (Ext.TD not logged)

Wireline Logg: Schlumberger WS
MWD:                Schlumberger  Anadrill
Mudlogging:     Halliburton Sperry-sun

Coord: 64°17' 40.66"N  UTM: 7 131 390.0 mN
             07°06' 16.21"E               408 270.3 mE

Zone:    ED-50  UTM Zone 32 CM 9o E

Line: NH9701, inline 1478, xline 521   

Rig: Scarabeo 6

Waterdepth: 336 m MSL    KB: 26 m

Stopped in: Åre Formation
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S E C T I O N   B
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