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INTRODUCTION

It is proposed to drill an exploratory well 31/2-F in block 31/2 at
the intersection between seismic lines 79-421 and 79-410. The location
is in a water depth of 330 m and proposed TD is 2500 m in Triassic.
The coordinates for the well are:

Latitude 60° 46" 16.2" N
Longi tude 03° 25' 55.1"

The proposed location is some 6 km west of well 31/2-1, and will be
testing a separate fault block west of the main gas accumulation.

The objectives of the well are:

- to test presence and nature of hydrocarbons in a sfructure west .

of the main gas reservoir
- to test lateral variation in reservoir characteristics westwards

- to investigate possible causes for the difference in flatspot
appearance in this fault block

- to get a good geologic identification of the various seismic
reflectors for lateral extrapolation of well data

CONCESSION SITUATION (Fig. 1)

The Licence 054 carries a six well commitment, one of which must reach -

the Palaeozoic or a maximum of 5000 m. The other five wells must fully
penetrate the prospective Jurassic sequence and bottom in Triassic or
-older sediments. Well 31/2-1, 2 and 3 satisfied the Triassic require-
ment as will 31/2-F, and 31/2-4 presently being drilled is planned to
satisfy the deep test requirement.

REGIONAL SETTING (Fig. 2)

The Flathead structure is located near the boundary between the North-
ern Viking Graben and the Horda Platform. It is formed by a large N-S
trending tilted fault block, heavily broken by younger faults in the
north, but more gentle in the central and southern parts.

STRATIGRAPHY (Figs. 3, 4, 5, Encl. 1, 2, 3)

The Tertiary series of siltstones and claystones is expected to be
very similar to that penetrated by the previous wells in the block. *A
thin sequence of marl and limestones of Palaeocene - Cretaceous age
similar to that seen in 31/2-1 and 3 is expected, probably directly
overlying the Upper Jurassic reservoir sandstones. The organic Kimme-
ridge Clay Formation is likely to be extremely thin or absent.




s of

31/2-F

50 100 Km
I " 4 31/2-1,2,3,4,EandF
AUTHOR EPXT /12 FI(1 OATE 1980
RPT No [d DRAw, No

SHELL BLOCKS

-mr.:.m @_.

CONCESSION SITUATION




NORWEGIAN WATERS

U.K. WATERS

32

QUAD.

31

QUAD.

30

QUAD.

3

QUAD.

QUAD. 2

PALAEOQZOIC
BASEMENT

200 000
: 1000 000

SCALE
SCALE

VERTICAL
HORIZONTAL

a-s Norske Shell @

___EXPLORATION & PRODUCTION FORUS
NORTHERN NORTH SEA
SCHEMATIC CROSS SECTION

[autecn EPXT/13 _F1G. |oant SEPT {980

neront w0 NSEP 947 2 Tomaw wo 718/2




DEPTHS BELOW RKB (25m)
CONT. MARINE
S— COASTAL |
Ly BR-CE [CROMER KNOLL GPums]___"_"=_J| ATE KIMMERIAN e |
5 BE  |HUMBER GR/KIMMCL FM|™ -—o— o
£ L = |
Kl INTERVAL |™
4 AR
ox
INTERVAL [0 " g 1574 GOC , |
a 3 |
g | |
cAa x |
228
w e .
z . - N . .
e ey | o -
n - - - - ] I
g s o *
< L :
o | INTERVAL L :
8T 2 -
b AR T
0w T . . . I
» T
BJ < | INTERVAL |- - - ——
@x . . . .
- 2 1 e ——
AA > i e
1984 L
p—
T
DUNLIN
UNIT = T
>
T0 EQUIVALENT — =
e | — T ' L
STATFJORD == :—_—JzI
FORMATION T
EQUIVALENT — — wom
pomm— |
HE —_— . |
e s e 4 s . . |
o RH 231 | s o L
g CORMORANT /%
& FORMATION T
[t T e 7/ ‘
TO 2433m
SCHEMATIC ;
a-s Norske Shell
EXPLORATION 3 PRODUCTION FORUS
31/2-1
STRATIGRAPHY OF THE
JURASSIC SECTION
AwnmEPXT/IB_'{ FI1G. | pare SEPT. ID.
neroar w0 NSEP 94 3 loamno 7i5/3




DEPTHS BELOW RKB (32m)

CE T T
~ T~ T
e~

HT T, ~

1469.5m | - -

et
KIMMERIDGE -

CLAY FORMATION 113

Kt isaesml ' ?
' INTERVAL R Q1579 m coc
oX a e M 189im OWe

1635

in

CRET.

P~ I500m PT

HUMBER
GROUP

CN

INTERVAL | Mic.

3 B LMY

|-1750m

1848m T .

INTERVAL
2

|
!
i
JURASSIC SANDSTONE GROUP

BT

1921.5m |3+,

——— ot

BJ

}—2000m INTERVAL

AA 2070m

JURASSIC

DUNLIN —-—
TC UNIT

== I RO it
B EQUIVALENT L

=
22325m
|-2250m _SM| N 'T'

STATFJORD R Y
L —

HE FORMATION h—_[_ e ——
EQUIVALENT T

c

—-2500m 2500m

o a-s Norske Shell

vieeaan ORAATION & PRODUCTION FORUS
CORMORANT =

........... /] 3l /2 -2
FORMATION STRATIGRAPHY
----- /] OF THE JURASSIC SECTION

TD 2600m SCALE 1: 5000

TRIASSI

somon EPXT /13 ] F1G7 [oare SEPT1980]

ncromt no NSEPSG! 4 [omw no 715747

L EC. a . e we e Lies P SV NP or) DN VATV NP PO S S O e e L




DEPTHS BELOW RKB (32m)

1350
PALAEQCENE T

INTERVAL s

4 e

1480m | °

INTERVAL

3 UV . 1573 GOC
— T Mic. — [ 1585 owe
1650 o .

1722m_

INTERVAL
I 2

JURASSIC SANDSTONE GROUP

1850

i902m |- —  — —

DUNLIN
< UNIT
EQUIVALENT

@ oL

2091-5m |- R
2100 - -

=

STATFJORD
FORMATION
EQUIVALENT

10

e— \
| 2350 ~— | RRER
CORMORANT L

o o 2 ". /

1
FORMATION . A
e
~

a-s Norske Shell @

EXPLORATION & PRODUCTION FOMUS

2 31/2-3
. ﬁ PRELIMINARY STRATIGRAPHY
Py

...... ] OF THE JURASSIC SECTION
e e A atnon EPXT /13 Fie. [oan SEPT. 80
2600 ID. 2601m P meom o NSEPS4 | 5 Lnuw wo 718/ 5

TRIASSIC
\




It is anticipated that the upper part of the Jurassic Sandstone Group
(Interval 4) will consist of medium-coarse well sorted, poorly conso-
lidated sandstones with interbedded finer micaceous beds. In previous
wells this interval has had porosities averaging 36% with correspond-
ingly higher permeabilities. The less good, more micaceous sands are
expected to increase downwards to 1570 m (+ 30 m) subsea where the top
of Unit IV b+c is interpreted to be from seismic. This unit has been
found in all three wells to date, to be very fine, highly micaceous
sands with relatively low porosities (av. <24%) and permeabilities
(av. <100 md) and has masked the GOC and OWC in 31/2-1 & 3. Assuming
the base of the gas to be 1548 m ss, the contacts in this well should
be in the better quality sandstones. However it is recognised that
lateral variation of the Upper Jurassic Sandstone Group to the west
may give a very different sequence to that encountered in earlier
wells. A gas bearing column of 53 m is expected.

A similar sequence to that encountered by the first three. wells through

the rest of the Jurassic is expected at this location, with some local -

variations, the most notable of these being the possibility of two
coal horizons within Interval I.

TD is prognosed at 2500 m ss to occur within red sands and shales of
Triassic age.

SEISMIC INTERPRETATION

5.1 Seismic Data (Fig. 6, Encl. 4, 5)

Block 31/2 is covered by seismic data of several vintages ranging
from 1970 through 1979.

The latest interpreted survey of some 550 km was shot in 1979 by
Shell on behalf of 1lic. 054 partners, and this forms the basis
for the present interpretation in the block. This survey was
oriented predominantly NE-SW with a linespacing of about 1.3 km.

A1l these data have been migrated and the very good quality en-
ables a reliable fault correlation over the main structure. In
the north and west, however, coverage and orientation of the
lines is not optimal for an accurate mapping, and a new seismic

survey in a 1x1 km grid over the entire block has been shot in
1980.

Processing of these data will not be completed before November,
but a few test lines and early results are available as it looks
like a high data quality can be expected. It is believed that
interpretation of these data will lead to a better geologic
understanding of the uncertain parts of block 31/2.

5.2 Stratigraphic Identification of Reflectors (Encl. 4, 5)

D R s s U e iy

A total of ten seismic lines through all drilled and possible
well locations have been processed to band limited acoustic
impedance sections. The excellent match between the band l1imited
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logs from 31/2-1, 2 and 3 and the impedance sections through
these wells give a very reliable stratigraphic identification of
the various seismic reflections. Important formation tops at
31/2-F location picked from the seismic data are:

- top Balder formation at 1440 ms

- the marls near base Palaeocene at 1600 ms

- top Upper Jurassic reservoir sands at 1620 ms

- top Bathonian sandstone at 1810 ms

- top Middle Jurassic chalky marls at 1900 ms

- top Dunlin shale at approximately 1975 ms

- top Dunlin sandstone at 2025 ms

- top Statfjord formation at 2085 ms

- top Statfjord coals at 2160 ms

- top Cormorant formation around 2230 ms

The seismic flatspot is poorly developed over the western fault

block, but it appears to come in at 1660 msec.

5.3 Seismic_Mapping (Encl. 6)

A revised preliminary seismic contour map (in time) of the top
Upper Jurassic sand covering the four blocks 31/2, 3, 5 and 6 is
enclosed. .

The time picks in block 31/2 is primarily based on interpretation
of the 1979 seismic data shot for lic. 054, and in the three
adjacent blocks on Norsk Hydro's data from 1978 and Statoil's
data from 1979. For a better fault definition all available older
data has been incorporated.

CHOICE OF LOCATION

A location in the downthrown fault block A (vi) west of the main gas
accumulation has been chosen for well 31/2-F.

In this fault block a fairly large, low relief structure has been
mapped. The areal closure of this structure has some uncertainties
because the existing seismic data does not give a clear answer about
presence of seismic flatspot and where to pick it. A well in this
fault block combined with more seismic data wiil therefore be of great
value to prove additional hydrocarbon reserves as well as for a better
geologic understanding of the reservoir development.




It is therefore proposed to drill an exploratory well 31/2-F at the
intersection between seismic lines 79-421 and 79-410, to a TD of
2500 m in Triassic.

The proposed location is some 30 m downdip from the crest of the
structure. Assuming the flatspot at the same depth as in 31/2-1, a gas
column of 53 m is expected.

Prognosis sheet for well 31/2-F is in Enclosure 7 and drilling pro-
gramme in Appendix I.
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Drilling Proposal 31/2-F

1. Hell

2. Location

3. Objectives

4, Total Depth

APPENDIX 1

Statoil/Norske Shell/Conoco/Superior/
Norsk Hydro, in Production Licence 054

Coordinates: Lat. 60° 46' 16.2" N
Long. 03° 25' 55.1" E

On seismic Tine 79421 at S.P. 274 m.

Water depth 330 m.

1) Upper/Middle Jurassic sandstones
proved hyrdocarbon bearing in
31/2-1, 2, 3

2500 m ss in Triassic

5. Prognosis (depths in metres subsea)

Sea Bed 330 m (+ 5 m)
330 m (+5) - 1280 m (+20)

1280 m (+20) - ca. 1350 m
ca. 1350 m - 1475 m (+20)
1475 m (+20) - 1495 m (+20)
1495 m (+20) - 1570 m (+30)

1548 m Base

1560 m Base

1570 m (+30) - 1755 m (+20)

Quaternary - Eocene; claystones, sand-

stone, thin limestones

Eocene; tuffaceous claystones, siltstone

Palaeocene; silty claystones, marls

Cretaceous ? limestones, marls

Upper - Middle Jurassic (Intervals 3-4)

medium grained, unconsolidated sands,
thin calcareous cemented bands. Finer,
more micaceous beds increasing downwards.

of gas column

of o0il column

Middle Jurassic (Interval 3);

very fine, micaceous sandstones, becaning
coarser, less micaceous downwards. Thin
calcareous cemented beds.




1755 m (+20) - 1900 m (+20) Middle Jurassic (ca. Interval 2);

fine medium clean sandstones, thin
calcareous cemented bands, possibly
becoming shaly downwards.

1900 m (+20) - 2010 m (+30) Middle/Lower Jurassic (ca. Interval 1);

argillaceous 1limestones, marls, sand-
stones, coal horizons, claystones

'B' Reflector 1900 m (+20

Coal Horizons 1960 m (+20) and possibly ca. 1920 m.

2010 m (+30) - 2085 m (+20) Lower Jurassic (Dunlin Unit);

grey claystones, silty, sandy, with cal- |
careous beds.

2085 m (+20) - 2180 m (+30) Lower Jurassic (Dunlin Unit);

fine, argillaceous sandstones becoming
more argillaceous downwards.

2180 m (+30) - 2440 m (+50) Lower Jurassic/Triassic
(Statfjord Formation);

medium-coarse clean sandstones, coal
horizons, becoming argillaceous and red
stained to base.

2305 m (+30) 'C' Reflector: Statfjord coals

2440 m - 2500 m T.D. Triassic (Cormorant Formation);

red sandstone and claystones.

6. Cuttings Samples

Ditch cuttings to be collected every 10 m below 30" casing and every
3 m below 1250 m.

7. Coring

For a detailed evaluation of the objectives the following coring
programme iS required:

1)  Upper/Middle Jurassic Reservoir Section
Interval 1495 - 1900 m ss

Coring to commence immediately above the reservoir and to continue
until at least 30 m below the last hydrocarbon cores.
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2) Spot cores to be taken on any hydrocarbon shows in sands be]ow

the Upper/ Middle Jurassic reservoir section in the well.

Casing Programme

To be specified in the final drilling programme.

Logging Programme

at 20" casing depth

at 13 3/8" casing depth

at 9 5/8" casing depth

at T.D.

Testing Programme

GR/ISF/SONIC/SP NB GR to sea bed
FDC/CNL/GR/CAL

GR/ISF/SONIC/SP
FDC/CNL/GR/CAL
SWS

GR/ISF/SONIC/SP

FDC/CNL/GR/CAL
MSFL/DLL/CAL/SP/GR

SWS

HDT .

CBL (on 13 3/8" & 9 5/8" casing)

GR/ISF/SONIC/SP
GDC/CNL/GR/CAL

MSFL/DLL/CAL

HDT

SUS

CBL (on 7™ liner if required)
Velocity Survey

RFT's and/or production tests as required.




