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NORWAY OFFSHORE

WELL DATA

Well Name:
Location:

Classification:

Drilling Period:
Spud Date:
Drilling Complete:
Rig Release:

DF Elevation:

Water Depth:

Rig:

Status:

Total Depth:
Planned:
Actual:

Cost (US § - MM):
Planned:
Actual:

* As of February 28, 1978

LICENSE 037
WELL 33/9-9

33/9-9
61917'10.1928"N Latitude
01°54'26.0466"E Longi tude
Appraisal

27 July 1977

29 September 1977

19 November 1977
25.0 m

145.0 m

Borgny Dolphin
Successful Appraisal

3000 m
3100 m

9.0
7.3%
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SUMMARY

The 33/9-9 appraisal well is Tocated in the northern portion of the Statfjord
field, about 1.6 kilometers southeast of 33/9-3 well on seismic line MNG-22.5
(Figure 1). The objectives of ‘the well were;

A. To provide structural and stratigraphic control on the Brent
reservoirs in the northern, crestal portion of the field.

B. To provide stratigraphic control and to establish an oil/water
“contact for the Statfjord reservoir.

The well was spudded on 27 July 1977 and plugged and abandoned as a successful
test on 19 November 1977 at the depth 3100 meters DF, probably in Triassic
sediments.

The top of Brent was 77.5 meters lower than prognosed and the Brent reservoir

was 44.0 meters thinner than anticipated in comparison to 33/9-3 (Figures 2 & 3).
_ Thinning in the Brent reservoir could be due to normal faulting, stratigraphic
thinning, or erosion. Analysis of the dip meter and the conventional core

is in progress to try to answer this question.

Eight cores were taken through Brent reservoir and shipped to Mobil's Field
Research Laboratory for special core analyses (Enclosure 4).

The Lower Jurassic Dunlin Formation had 23.2 meters (gross) of o0il-saturated sands
between 2528.4-2551.6 meters DF. Fourteen sidewall samples were taken from

Dunlin sand interval for porosity, permeability and:saturation measurements

(See Enclosure 5 and 6). One drillstem test in the upper part of Dunlin sand
produced 8314 BOPD, 24.4° API 0il on a 1 1/4" choke'(Attachment 3). Preliminary
stock-tank-oil-in-place calculations based on the assumption that the oil/

water contact is at -2584.1 meters subsea, i.e. same as Brent Formation,

indicate 28.3 MMB for Dunlin sand.
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The Lower Jurassic Statfjord Formation was only 5.0 meters low to
prognosis confirming that the Statfjord seismic reflector is a reliable
mapping horizon. The anticipated oil/water contact was not found. The
0il/shale contact at -2802.7 meters subsea (2827.7 m KB) found in 33/12-2
falls in a zone of interbedded shales and tight sands in the 33/9-9 well.
Fifteen cores were taken in the prospective section for special core
analysis (Enclosure 4). A depth error of +11.3 meters was found at 2781.7
meters pF and was subsequently corrected (Attachment 4).

The well was plugged and abandoned at 3100.0 m DF in Triassic (?} red beds.

HYDROCARBON SHOWS AND EVALUATION

Middle Jurassic - Brent Formation

Good 0il shows were encountered at the top of the Brent Formation and con-
tinued throughout the reservoir. The entire Brent Formation section between
2413.0 and 2504.5 meters DF (log) was above the field oil/water contact of
-2584.1 meters subsea (2609.1 meters DF). Log calculations show that of
the 87.0 meters of gross oil section 84.6 meters is net sand with 27.5%
average porosity and 13.1% average water saturation. Two DST's were run,
one immediately above middle shaly zone (No. 9) and one immediately below
the middle shaly zone (No. 8). DST No. 9, from 2426.0 to 2432.8 meters DF
flowed at the rate of 10,500 BOPD through 50/60" choke. DST No. 8, 2458.0 -
2460.7 meters DF, flowed at a rate of 9224 BOPD on a 48/64" choke (Attachment
3).

Lower Jurassic - Dunlin Formation

0i1 shows were feported from ditch samples in the Dunlin sand between 2535
and 2575 meters (sample depth). The Tog interpretation indicated 23.2
meters gross o0il column between 2528.4 and 2551.6 meters DF (log) with
17.9 meters net oil sand. The interval has a 20.2% average porosity and
34.6% water saturation.
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DST No. 7 (2531.0 - 2537.5 meters DF) flowed 8314 BOPD, 34.4% API oil
on a1 1/4" choke, from the upper part of this interval (Attachment 3).

This is the first well to find this unit productive in the field.

Lower Jurassic - Statfjord Formation

Good 01l shows were reported from the top at 2715.0 meters down to about 2850.0
meters DF (sample). The lowest potential pay sand indicated on the CPI log occurs
between 2847.5 and 2852.5 meters DF. A test in this interval, DST No. 2,
produced 1350 BWPD on a 3/4" choke (Attachment 3). The next interval above
this (2715.0 meters - 2815.0 meters DF) was sucessfully tested by DST No. 6
which flowed at a rate of 5420 BOPD on a 7/16" choke. DST No. 5 over the

same interval was a sand production test flowing at rates of up to 7577 BOPD
on a 5/8" choke, with moderate amounts (20 - 40 ptb) sand production.

DST No. 3, at 2800.0 - 2803.5 meters DF, flowed at a rate of 9034 BOPD on

a 3/4" choke with 90 ptb sand production (Attachment 3). The CPI evaluation
for the 100 meter interval from 2715.0 to 2815.0 meters DF (log) showed 78.8
meters net sand with 24.0% average porosity and 27.1% average water saturation
(Attachment 1). The lowest-known-o0il in the well-at 2815.0 meters

BF (-2790.0 meters subsea) is 13.1 meters above the lowest-known-o0il previously

established in the 33/12-2 well and falls within a section of tight sands and
shales.

STRATIGRAPHY/STRUCTURE

Tertiary

The Mio-Pliocene section consists of gray colored, soft, sandy, fossiliferous
claystones. The underlying 0ligocene is mostly gray-brown siltstones with
occasional glauconitic sands. These sands become predominant lithology in

the basal 50 meters of the section. The upper part of the Eocene is gray-brown
firm claystones which become increasingly calcareous, with frequent calcilutite
stringers, towards the base. Light colored, tuffaceous claystones and muds tones
mark the top of the Paleocene section. MNear the base, the Paleocene section

contains generally coarse grained sands. An unconformity, based on paleo

data, marks the base of Tértiary section in the well.
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Cretaceous

The Upper Cretaceous sediments, ranging in age from Late Maastrichtian to
Early Campanian, consist of gray claystones with increasing interbeds of
fine grained calcareous sandstones, calcilutities and dololutites. Inter-
pretation of dipmeter data indicates a low energy environment of deposition
for the Upper Cretaceous section down to 2350 meters DF (log). The dipmeter
structural dips for this interval are 2-3% at 94° azimuth. From 2350.0
meters to 2396.3 meters DF (log), the section consists mainly of claystones,
and from the dipmeter log, although the dip vectors are scarce and poor

in quality, the section appears to be concordant with the section above.

The Lower Cretaceous section consists df gray carbonaceous, glauconitic
claystones overlying .the white calcilutes of Barremian age. The‘upper”"
boundary of the Lower Cretaceous section which corresponds to a time gap
from top Santonian to probably base Cenomanian, (assuming that the clayey
section above Barremian is of Aptian-Albian in age as in wells 33/9-4

and 12-4) is not clearly marked on the dipmeter logs. Dip orientation

show concordance with the overlying Upper Cretaceous section. There are
however, well developed dip vectors showing gradual decrease in the amount
of dip near the top of Barremian Limestone section. A distinct change in
the dip vectors from 5° to about 16° at 110° azimuth to 4° at 65° azimuth,
occurs around 2400.7 meters DF indicating an unconformity at the top of
Barremian Limestone. The paleo evidence (corrected for drilling depth error
of +11.3 meters*) also 1nd1rates -an unconformity at this level, conf1rm1ng
thexd1pmeter data Within the Barremian section the amount of dip increases
from‘4° to 6° near the base, g1v1ng a slight indication of the reg1ona]
Kimmerian Unconform1ty at the base.

% Drilling depths were recorded 11.3 m too high starting at about 2200
meters DF. The error was corrected after 2781.7 meters DF, The paleo
sample depths are in error in the above interval.



Jurassic

A thin veneer (0.6 meters) of Upper Jurassic Hot Shale Formation is preserved
between 2412.5 and 2413.0 meters DF (log).in the 33/9-9 well.

Below this the Brent Formation was encountered at 2413.0 meters DF (log),
77.5 meters low to prognosis. This is due to significantly higher actual
seismic velocities than those used for prognosis.

The computer processed log interpretation (CPI) over the interval shows that
the oil bearing sands of Brent Formation have an average net/gross ratio

of 0.97 and an average porosity of 27.5%. (Attachment 1). Although the
section is cored from 2415.0 to the base at 2504.5 meters DF (Cores 1 through
7), no core porosity data is available at the time of this report (Enclosures
1 and 4).

The structural dips on the dipmeter log across the Brent Formation interval
between 2504.5 and 2425.0 meters DF (log) are about 29, with 295° average
azimuth. The 6verlying” Upper Brent section between 2425.0 and 2413.0 mgﬁérs
DF (Tog) however, shows a gradual change from 6° northwest dips at 2424.0
meters to 5° southeast dips at 2414.0 meters BF (log). Such dip vector
pattern can be interpreted as the differential éompaction of the sediments
(See "Fundamentals of Dipmeter Interpretation" 1972, page 100, Pattern Nos:
15 and 16, Schlumberger).

Log correlations and the dipmeter data lend to the interpretation of a possible
normal fault at about 2471.0 meters DF, which cut out about 44.0 meters of
section in comparison with 33/9-3 well (Fiqure 2).

The Lower Jurassic Dunlin Formation was topped at 2504.5 meters DF, 44.5
meters low to the prognosis. The section was typical of Dunlin with the
exception of a better sand development that in any of the previous Statfjord
Field wells, between 2528.4 and 2592.0 meters DF (log). The top 23.2 meters
‘of this same—interval had good oil shows. CPI calculations over the 01l Teg
yield 17.9 meters net o0il sand and a net-to-gross ratio of Q0.77, and average
porosity of 20.2% (Attachment 1).
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Interpreted structural dips through the Dunlin are low, about 2 - 30 at
330% azimuth. Range of sedimentary dips (2o and 150) indicate moderately
high energy environment of deposition. Three, or possibly five, minor
depositional breaks (diastems) can be interpreted within the Dunlin sand
interval. Log correlation with 33/9-3 well indicate that the Dunlin
Formation is approximately 30 meters thinner in 33/9-9.

Lower Jurassic Statfjord Formation was topped at 2715.0 meters DF (log),
only 5,0 meters low to prognosis.

The Statfjord section consists of predominantly medium grained, kaolinitic
sandstones interbedded with variegated claystones and mudstones. The
frequency and thickness of the sandstone beds decrease sharply below 2815.0
meters DF (log), making this the base of Statfjord Formation, Upper Unit
which has higher net-to-gross ratio than that of the Lower Unit. Log analysis
over the interval from 2715.0 to 2815.0 meters DF (Tog) indicated a net-to-

gross ratio of 0.75 and an average porosity of 24.0%. The Lower Unit of the
Statfjord Formation is wet in this well. A sand count, using 40% clay volume
as cut off value indicate 29.1 meters of clean sand, 29.7 meters shale and a
sand-shale ratio of 0.98 for the interval from 2815.0 to 2873.8 meters DF (1og).
The dipmeter log indicates structural dips ranging between 2 - 7° at 295°
azimuth (average), over the Statfjord Formation interval.

Triassic
Although the Robertson Research paleo summary shows the top of the Triassic

at 2764.0 m DF (Attachment 5), this is based on appearance of red beds only,
and not supported either by fossils or by log correlations.

CONCLUSIONS

In terms of stratigraphy, the results of 33/9-9 did not produce significant
changes in the Statfjord Field stratigraphy. Structural dips obtained from
the well has provided better control over structural configuration of the
Brent Formation in the northern crestal area where seismic reflection data 1is
highly questionable. However, the revision of the structure maps in the
northern crestal area was not large enough to have signficant impact on

the Development Plans of the Statfjord Field.



As for the Statfjord reservoir, results of log and core analyses will provide
an additional control point :for the reservoir in the northern part of the field.

In summary, well 33/9-9, provided additional structural control and reservoir
data for Brent and Statfjord formations in the northern crestal portion of
the field, and substantiated the oil potential of Dunlin Formation. It
failed to establish an oil/water contact for the Statfjord reservoir. -

NTank/ct
7 March 1978
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BRENT FORMATION

WELL 33/9-9
LOG INTERPRETATION SUMMARY

- 2388.7(SS)

-2479.5 (SS)

25.3 m

27.5%

13.1%

84.6 m

87 m

.97

(BASED:ON 'CPI RESULTS)

DUNLIN FORMATION.

(DUNLIN SAND)
~2503.4 m (SS)

-2567.0 m (SS)

25.3 m

20.2%

34.6%

17.9 m

23.2 m

vy

ATTACHMENT 1

STATFJORD FORMATION

- 2690.0m (SS)
- 2790.0m (SS)
25.3 m

24.0%

27.1%

74.8 m

100 m

.75



Mobil Exploration Norway Inc.

WELL RECORD SHEET

WELL NAME

Attachment-2

coMPANY: Mobil Exploration Norway Inc.

STATUS:

Successful Appraisal

AREA / BLOCK: Norway 33/9

RIG & PICK UP DATE: Borgny Dolphin 22 July 77

LATITUDE:

61° 17" 10.1928" N

spubpeD: 27 July 77

REACHED T.D.:29 Sept 77

LONGITUDE: O'IO 54" 26.0466" E

RIG RELEASE DATE:

19 November 1977

CLASSIFICATION: Appraisal RIG MONTHS: 3,7 TRADE DATA:

K.8: 25,3m D.F.: 25.0m jac. L WATER DEPTH:  145m

T.D: 3100m CASING: 30" at 244m,20" at 475m,13 3/8" at 1984m,9 5/8" at 3067.5m

LOGS: ISF/SONIC 245.5-~ 3100m FDC/CNL 475.5-3100m,DLL 2350-3100m,HDT 2300-3100m

: ! pace -q.1£=;29“ 30985 19fbe£k§h9;5=43§5=2955n9==
RFT ]5 Zzones in Jurass1c STRATiGRAPHIC TOPS
UNIT DEPTH SUBSEA THICKNESS / REMARKS
Paleocene 1660.0 m -1635.0m 187.6 m
LU, Cretaceous 1847.6 m | -1822.6m 548.7 m

L. Cretaceous 2396.3 m -2371.3m 16.2 m

Barremian Limestone 2407.0 m - 2382.0m 5.5 m

Jurassic Hot Shale 2412.5 m -2387.5m 0.5 m

M. Jurassic Brent Fm. 2413.0m | - 9388 .0m - 91.5m

Base zone 1 Brent Fm. 2432.6 m - 2407.6m 19.5 m

Top zone 2/3 Brent Fm 2432.6 m ~2407.6m 24.4 m

Top zone 3 (Est) 2443.5 m -~2418.5m.

Top zone 4 Brent Fm. 2457.0 m -2332.0m 14 m

Top zone 5 2471.0 - 2006 .Om 33.5 m (Fault at 2471m,+ 44m

L. Jurassic Dunlin Fm. 2504.5 m | ~0479 5 210.5 m B

Top Dunlin Sand 25628.4 m -2503.4m 63.6 m

Base Dunlin Sand 2592.0 m - 2567 Om

71L. Jurassic Statfjord Fm. | 2715.0 m" - 2690 .0m 100 m
Base Upper Unit Stat. Fm. | 2815.0m -2790.0m
~|T.D. 3100.0 m - 3075.0m
E

ADDITIONAL INFORMATION: Depths for cores 1 through 16 are 11.3m too high.

Core 1 2402.7-2421 m 100% rec.Core 9 2707 - 2711 m 63% rec. DEPTH CORRECT:
22421 -2433m 97% " " 10 2711 - 2721 m 80% " Core 17 2793 -2807.5m 7%
" 32433 -2435m 25% " " 11 2721 -2729 m 81% " " 18 2807.5-2818.4m B0%
" 42435 -2444 m 100% " " 12 2729 - 2743.5m 90% " " 19 2814.4-2826.2m {100%
" 52444 -2457 m 85% " " 13 2743.5 - 2757.3m 90% " " 20 2826.2-2837.5m | 88%
"6 2457 -247T7m 93% " " 14 2757.3 -2763 m 9% " " 21 2837.5-2853.5m | 94%
"7 2471 -2489.3m 100% " " 15 2763 - 2775.3m 97% " " 22 2853.5-2866 m | 96%
" 8 2489.3-2506.5m 95% " “* 16 2775.3 - 2781.7 m 100% " " 23 2866 -2876.5m [100%

NOTE: ALL LOG TOPS PICKED ON/OR CORRELATED TO THE IES OR ISF/SONIC LOG UNLESS OTHERWISE NOTED.
Two runs for sidewall cores resulted in 51 of 60 possible SWC in the Jurassic.



Paleontology / Palynology

Interval
Meters-KB

Thickness=-M

Stage/Substage

254-506
512-548
554-905
914-977
986-1352
1358-1388
1394-1406
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1634-1844

Unconformity
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Late Maastrichtian
Maastrichtian

Early Maastricht
Late.Campanian

Early Campanian - ?
Santonian

Barremian

?Bathonian (? t£/V1)

Earliest Bathonian -
Bajocian (V1)

Early Bajocian (V2)
Late Toarcian (W)
Early Toarcian (X1)
Domerian (X2)

Carixian-Late Sinemurian

(Y)

?Early Sinemurian-
Hettangian (Z)

Indeterminate Red Beds

System/Subsystem

Tertiary-P]iocenet o
Tertiary-Upper Miocene
Tertiary-iiddle Miocene
Tertiary-Lower Miocene
Tertiary-0ligocene
Tertiary-Upper Eocene
Tertiary-Middle Eocene

Tertiary-Lower Eocene-Paleo-
cene

Tertiary-Paleocene

Upper Cretaceous
Upper Cretaceous
Upper Cretaceous

Upper Cretaceous

Lower Cretaceous

Middle Jurassic
Middle Jurassic

Middle Jurassic
Lower Jurassic
Lower Jurassic
Lower. Jurassic

Lower Jurassic
Lower durassic

MTriassic

Note: The summary is basearon télex report by Robertson Research, dated 18 January,

1978.

TEST DATA ( INDICATE {F OST,PT,OR FIT ) { TIMES IN MINUTES, PRESSURE IN P.S_.I.“)

NO INTERVAL TOTAL. FEOW.. RECOVERY AND REMARKS MAX. PRESSURE
L L. PRI FFP FSIP _HH
DST 2 2847 .,5-2852.5m 7:19 1350 BWPD on 3/4" choke 4057 5960 7027
Statfjord Fm 14200 ppm Chlorides 30 WHP '
DST 3 2800 - 2803.5m 14:40 9034 BOPD on 3/4" choge 4387 5912 6890
Statfjord Fm 1500 WHP GOR 412,37.8° API
DST 5 2742 - 2745m 21:47 7577 BOPD on 5/8" choks 4982 5852 6731
Statfjord Fm 2158 WHP GOR 545, 38.0° API S
DST 7 2531 - 2537.5m 25:54 8314 BOPD on 1 1/4" CBOke 3538 5295 6240
Dunlin Sand 1130 WHP GOR 569,34.4~ API
DST 8 2458 - 2460.7m 35:15 9224 BOPD on 3/4" ChOkS 5041 5539 6014
Brent Fm 2300 WHP GOR 1058,37.6~ API
DST 9 2426 - 2432.8m 24:28 10500 BOPD on 50/64" cgoke 5249 5488 5974
Brent Fm 2300 WHP GOR 1058,37.6° API
ABBREVIATIONS: NOT LDGAED ) FAULTED DL - DENSITYLOG
NR NOT REACHED GR GAMMA RAY LOG NL NEUTRON LOG
PT PALEO TOP ST SAMPLE TOP
sSD SCOUT DATA
BY: o N e 0K e
DATE: .27, JANUANY.a. 1978 o REVISED: woooeoeooeecsoosoeeeosoeersoooosieesessossee e PAGE ........ OF e

Form. MOEX N 75/H-1-76

¢



Attachment 3

STATFJORD WELL 33/9-9 TEST RESULTS

TIRST TEST INTERVAL (STATFCCRD SANT):

25T Mo, 1

Misrun: Could not open downhole (APR) test valve.

2ST Mo. 2

Choke Rate WHP 0il Chlorides BHT FBHP Flow
(in.)  (BWPD)  (psig) (%) (ppm) (°F)  (psig)  Period
3/4 1350 30 trace 14,200 - 196 4057 7:19
Initial Hydrostatic Pressure 6970 psig

Initial Buildup Pressure -

Final Buildup Pressure 5960 psig

Final Hydrostatic Pressure 7027 psig

Remarks: Produced sand throughout

(1200 to 300 ptb).

SECOND TEST INTERVAL (STATFJORD SAND):

test, declining frem 0.2% to 0.05%

2800-2803.5 m (46 perfs.)

ST No. 3
Choke Rate  WHP  Sep. GOR BS&W Grav. FBHP  BHT  Flow
(in.) (BOPD) (psig) Press (SCF/ (%) (°aP1)  (psig) (°F) Period

(psig)_bbl)

3/4 9034 1500 675 412 0.0 37.8 4387 - 4o
5/8 4929 1243 660 528 0.0 38.8 5177 - 2:42
1/2 4435 1760 610 507 0.0 38.8 5258 - 2:18
1/4 1595 2750 585 458 0.0 39.0 5678 187  5:18
Initial Hydrostatic Pressure 7113 psig
Initial Buildup Pressure -
Final Buildup Pressure 5912 psig
Final Hydrostatic Pressure 6890 psig (Field reading - difficult to

read due to gauge vibration).

Remarks:Sand was produced over initial flow period, declining from 90 ptb

to about 1-4 ptb just before the flow period ended.
sand production was noted in succeeding tests.

No further
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THIRD TEST INTERVAL (STATFJCRD SAND): 2742-2745 m ({47 oerfs.)

DST

DST

Yo, 4

Misrun: Could not open downhole (APR) test valve.

No. 5

Choke Rate WHP  Sep. GOR BS&NW Gravity FBHP-  BHT  Flow

(in.) (BOPD) (psiq) Press.(SCF/ (%) (°AP1)  (psia) (%F) Period
(psig) _bbl) '

1/4 2906 2849 430 - 606 0.0 32.4 56C3 - 6:25

3/8 3316 2780 435 671 0.0 38.8 5335 - 3:07

1/2 6218 2300 775 526 0.0 38.5 3106 - 3:10

5/8 7577 2158 795 545 trace 38.0 4982 - 4:20

5/16 3225 2920 460 522 Vtrace 38.7 5637 193 4.45

Initial Hydrostatic Pressure 6877 psig

Initial Buildup Pressure -

Final Buildup Pressure 5852 osig

Final Hydrostatic Pressure 6731 psig

Remarks: Sand produced after each rate change (20 ptb), but cleaned up
rapidly. Sand began producing more or less continuously, in
bursts, on 5/8" choke (40 ptb) indicating formation was brea-
king down.

No. 6

Choke Rate WHP  Sep. GOR BS&W Grav. FBHP  BHT  Flow
(in.) (BOPD)(psig) Press (SCF/ (%) (°API) (psig) (OF) Period
(psig  bbl)
- 7/16 5420 2760 465 618  trace - 5569 - 1:30

1/4 1883 3040 435 722 trace 38.6 5759 193  3:15

Initial Hydrostatic Pressure 6736 psig
Initial Buildup Pressure 5885 psig
Final Buildup Pressure 5857 psig

Final Hydrostatic Pressure €753 psig



[P

Remarks:

obtain bottom hole samples.

)

Same zone tested as in DST Ho. 5 in an unsuccessful effcrt to
Maximum rate was designed to avoid

sand production, and no sand was observed other than a few

grains upon initial c1eénup on 7/16" choke.

FOURTH TEST INTERVAL (DUNLIN SAND): 2531-2537.5 m (85 perfs.)

(psig) bbl)

DST Mo: 7
Choke Rate WHP Sep. GOR
(in.) (BOPD) (psig) Press (SCF/

1/4 4027 1940 405
1/2 4613 1817 420
9/16 4887 1760 405
3/4 7514 1370 705
7/8 8120 1260 705
11/4 8314 1130 705
23/64 2777 2105 360

Initial Hydrostatic Pressure

Initial Buildup Pressure
Final Buildup Pressure
Final Hydrostatic Pressure

Remarks:

688
695
683
509
531
569
656

BS&W Gravity ;5§P~ BHT  Flow
(). (°AP1) (psig) (°F) Period
0.0 - 4457 - 8320
0.0 - 4302 - 4:12
0.0 - 4219 - 213
0.0 - 3780 - 4:07
0.0 - 3653 - 1:56
trace - 3538 - 1:26
0.0 34.4 4729 181  3:40
6328 psig

5295 psig

6240 psig

On

Sand production of 1-6 ptb after each choke size change.

1 1/4" choke sand production observed on continuous basis at

about 120 ptb.




IFTH TEST INTERVAL (BRENT SAND) 2458-2480.7 m ( 3€ nerTs
DST Mo. 8
Choke Réte WHP Sep. GCR BS&W Grav. FBHP  BHT  Flow
(in.) (BOPD) (psig) Press.(SCF/ (%) (°2p1y  (psig) (°F) Pericd
(psig)_bbl)
20/64 2279 2920 300 849  ‘trace 37.8 5349 8:02
26/64 4099 2790 395 821 " - 522 3:34
30/64 5008 2750 475 788 ! - 5201 2:43
40/64 - 7311 2535 720 763 " - 5102 3:00
var. 5194 2440 705 756 0.0 - 5278 1:30
22/64 2758 3010 430 876 0.0 - - 5405 1:39
var. 7493, 2430 410 1213 0.0 - 5085 - 2:32
48/64 9224 . 2300 735 1058 0.0 - 5041 3:32
21/64 1757 3045 400 868 0.0 - 5443 2:43
24/64 3300 2995 450 8C6 0.0 - €417 177 6:00
Initial Hydrostatic Pressure 6109 psig
Initial Buildup Pressure -
Final Buildup Pressure 5539 psigq
Final Hydrostatic Pressure 6014 psig

Remarks:

There were five unscheduled shut ins during test due to leaking
chicksans and changing burners.
"a small amount during initial cleanup and a few grains after each

increase in test rate.

lubricator at end of test.

Mo sand was produced other than

Bottomhole samplers were”left in the
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SIXTH TEST INTERVAL (BRENT SAND): 2£26-2432.9 m (90 perfs.)

e

DST MO. 9
Choke Rate  WHP Sep. GCR  BSal Grav. FBHP  BHT  Flow
(in.) (BOPD) psig Press. (SCF/ (%) (°AP1)  (psig) (°F)**pPeriod

~ (psig)  bbl) )

22/64 2868 3030 440 237 0.1 to 0.6. 28,5 5430 - £:02
28/64 4643 2910 530 841 0.15 38.4 5371 - 2:48
34/64 5673 2825 615 824 0.1 - 5324 - 2:39
40/64 8313 2570 690 884 0.1 to 0.4 38.4 5264 - 3:35
46/64 9250 2500 720 856 0.0 36.8 5257 - 2:19
50/64% 10500 2370 765 900 0.0 37.4 5249 - 2:2!
22/64 2615 3085 465 955 0.0 - 5439, - 4:27
¥  Adjustable choke
xx Temperature gauge failed to work
Initial Hydrostatic Pressure 6102 psig
Initial Buildup Pressure -
Final Buildup Pressure 5455 psig
Final Hydrostafic Pressure 5974 psig
Remarks: Five liter samples and sand detector showed small amounts

down to traces of sand throughout the test. At the highest
" rate there were no measurable amounts.

JWG/TCMc/



CORE RECORD Attachment - 4

WELL: 33/9-9 Page 1 of 2

DRILLERS’ DEPTH CORRECTED DEPTH REMARKS
INTERVAL RECOVERY % - ()] INTERVAL RECOVERY %E - (2)
2402.7-2421.0 18.3 -(100)| 2415.0-2433.3 18.3 -(100)| -
2421.0-2433.0 11.65-( 97)] 2433.3-2445.8 11.65 -( 93)| 2444.95 - 2445.8 (LCD) NR
2433.0-2435.0 0.50-( 25)} 2445.8-2446.3 0.5 -(100)} -
2435.0-2444.0 9.0 -(100)| 2446.3-2456.7 9.0 -( 75){ 2453.3 - 2454.7 {LCD) AR
2444 .,0-2457.0 11.0 ~( 85)| 2458.7-2471.0 11.0 -( 89){ 2469.7 - 2471.0 (LCD) NR
2457.0-2471.0 13.0 -( 93)| 2471.0-2484.0 13.0 -(100)] -
2471.0-2489.3 18.3 -(100)( 2486.4-2505.5 18.3 -( 96)| 2497.5 - 2498.3 (LCD) NR
2489.3-2506.5 16.3 -( 95)| 2507.8-2524.8 16.3 -( 96)|2524.1 - 2524.8 (LCD) NR
2707.7-2711.0 2.4 ~( 73)12719.0-2721.4 2.4 -(100)f -
2711.0-2721.0 8.0 -( 80)|2721.4-2731.4 8.0 -( 80)}2729.4 - 2731.4 (LCD) NR
2721.0-2729.0 6.5 ~( 81)|2732.9-2740.4 6.5 -( 87)|2739.4 - 2740.4 (LCD) NR
2729.0-2743.5 13.0 -( 90){2740.4-2754.8 13.0 -( 90)]2750.2 - 2751.6 (LCD) NR
2743.5-2757.3 12.4 -( 90)}2754.8-2769.0 12.4 -( 87)|2767.2 - 2769.0 (LCD) NR
2757.3-2763.0 0.5 -( 9){2769.0-2773.2 0.6 -( 11)|2769.6 - 2773.2 (LCD) NR
2763.0-2775.3 12.0 -( 98)|2773.2-2786.5 12.3 -( 92)}2781.9 - 2782.9 (LCD) NR
2775.3-2781.7 6.4 -(100)|2786.5-2792.9 6.4 -(100)| -
2793.0-2807.5 6.9 -( 47)]2795.0-2809.1 6.8 -( 48)12799.2-2800.5;2803.1-2809.1(LCD) NR
2807.5-2818.4 8.7 -( 80){2809.1-2818.0 8.7 -( 98)]2817.8 - 2818.0 (LCD) NR
2818.4-2826.2 7.8 -(100)]2818.0-2826.0 7.8 -( 98)|2825.8 - 2826.0 (LCD) NR
2826.2-2837.5 10.0 -( 88)|2826.0-2836.0 10.0 -(100){ -

Log Corrected Depth
No Recavery
: Core Nos. 1 through 16 were recorded 11.3 meters to high.




CORE RECORD
WELL: 33/9-9

Attachment 4
Page 2 of 2

HO,

. ——

21

23

DRILLERS" DEPTH
[NTERVAL

CORRECTED DEPTH

REMARKS

2837.5-2853.5

2853.5-2866.0
2866.0-2876.5

RECOVERY 5~ (2| INTERVAL RECOVERY B - (1)
15.0 -( 94)|2836.0-2853.2 | 15.0 -( 86) 2842.5-2843.5;2844.7-2845.0;
2848.0-2848.9 (LCD) NR
12.0 -( 96){2853.2~2866.0 12.0 -( 94){2865.2 - 2866.0 (LCD) NR
10.5 -(100)|2866.0-2876.5 10.5 -(100)] -




Interval
Meters-KB
254-506
512-548
554-905
914-977
986-1352
1358-1388
1394-1406
1412-1628

1634-1844
Unconformity
1850-1856
1862-1922
1928-2078

2081-2393

Unconformity
2396

Unconformity
2399.0-2417.
2422.2-2431.

2435.5-2492.
2492.5-2519.
2522.0-2555.
2558.0-2597.
2600.0-2693.

2696.0-2762.

2764.0-3100.

(@]

o O O O O

Thickness-M

WELL 33/9-9

PALEONTOLOGICAL SUMMARY

Stage/Substage

[+ 1+ [+ [+ |+ |+ |+ |+

I+

[+ o

|+

I+ I+ I+ {+ 1+ 1+ |+

|+

+

w N
Gy N W ;
w —~ O N

366

- W
N O

216

210

60
50

312

18.7
8.8

56.5
26.5
33
39
93

66

33

Late Maastrichtian
Maastrichtian

Early Maastricht
Late Campanian

Early Campanian - ?
Santonian

Barremian

?Bathonian (? t/V1)

Farliest Bathonian -
Bajocian (V1)

Early Bajocian (V2)

Late Toarcian (W)

Early Toarcian (X1)
Domerian (X2)
Carixian-Late Sinemurian

(Y)
?Early Sinemurian-
Hettangian (Z)

Indeterminate Red Beds

Attachment 5

System/Subsystem

Tertiary-Pliocene
Tertiary-Upper Miocene
Tertiary~Middle Miocene
Tertiary-Lower Miocene
Tertiary-0ligocene
Tertiary-Upper Eocene
Tertiary-Middle Eocene

Tertiary-Lower Eocene-Paleo-
cene

Tertiary-Paleocene

Upper Cretaceous
Upper Cretaceous
Upper Cretaceous

Upper Cretaceous

Lower Cretaceous

Middle Jurassic
Middle Jurassic

Middle Jurassic
Lower Jurassic
Lower Jurassic

Lower Jurassic

Lower Jurassic

Lower Jurassic

?Triassic

Note: The summary is based on telex report by Robertson Research, dated 18 January,

1978.

NT/ct



ENCLOSURE 4

CORE DESCRIPTIONS

CORE #1—23

FOR DEPTH CORRECTIONS SEE ATTACHMENT 4
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No.
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47

Enclosure 5/1

X-676"
operator: Mobil Exploration Norway Inc.weir.33/9-9 ‘NoO.
oaTe _October 7, 1977 RUN NO.__1-2  pieLp: Statfiord
seorocisT:__N._Tank 0. OR PH. state:Norway
SIDE-WALL CORE DESCRIPTIONS 4
DEPTH RmEC. DES.CRIPTION ODOR cuT FLUCR. ;:UCOURT:
l
47Z.5 3.0(MrT, dirty wh, w/occ dk gy spots "pet, | pale |brite! ivery mnrl
chky, spintery mod tan  ({I1#z¥el | slow |fluor
) strmg
yel-bl
2433.5 3.5 |Ss, dk brnshgy, mica, vf grndsw srtd,|strong|dk brite | flashd &
sbang, modcalc, firm, fri, go, dk brn| pet |straw wh-veli cloudy tar 10-
stn, abnt blk tar (?), tr pk hvy mnrls bishwh {15% coat-
mica clr & brn, 1rg flakes. ing 1rg
grns.
gae7 3.5-1Ss. 1t brn-buff, mgrnd, sbang - sbrdd} strog|dk 100% | flashd
4.0 |wstrd, v fri, excellent @, tr mica + pet |straw | brite cldy
hvy mnris. 0il stnd v thin arg-carbor yvell bishwht
fjaceous laminae.
2468 4.2 ISs, aja, f qrnd, mod mica, firm, fri,la/a afa la/a fast
vg @, 0il stn. cldy/ | .
strmg | +
blshwh
2482 3.0 |Ss, gy, vf-f grnd, sbang, mica, wsrtd| a/a [|if a/a a/a
firm, fri, q @, straw
2529 5.0Sh, dk gy, firm, sdy, mica, sli pyricisli pet clear| rr slow | chamo-
abat chamosite oolites. spottyl strmg | site
marker
2531 5.0 [Ss, buff, vf grnd, ang, w srtd, mica, pet straw | banded| fast
firm, fri, vg 4, oil stn, intbdd w/dk brite cloudy
gy, v arg Ss & dk gy, sft, laminated vel- Strmgo
Sh, bands 3-4 mm wide, dull-
yel b1-wh.
70%
2532 4.5 [Ss, ay., vf-slty, v mica,at® firm, vfri.pet Ipale i{dull |mod
fr g, intlam w/Sh, brn gy, fiss, v straw |bhlsh |fast
mica (10-15%, 1-2 mm bands) o0il stn ? vel strma.
60% _|pale
blsh
€033 1 3.0 Calcarenite, It gy-qy, sdy - arg, hd, | No No No No
dns.
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42
41

40

39

38
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Enclosure 5/2

X-676
operaTor: Mobil Exploration Norway Inc.yepr. 33/9-9 NO.
paTe _October 7, 1977 RUNNO._1-2  rFieLD: _Statfjord
ceoLocisT: N. Tank CO. OR PH. staTe: Norway

SIDE-WALL CORE DESCRIPTIONS ;

DEPTH RCEF&: DESCRIPTION ODOR cuT FLUOR. g:UCOURT
2535 3.5 [Ss, brn-qy brn,mod mica, arg patches i|pet pale |banded | mod
f-grnd, wsrtd, firm, fria, f-g @, oil straw [brite | fast-
stna intlam w/Sh, gy, subfiss, firm el, slow
mica, 4-5 mm thk, spotty | "halo-
brite-| stmg
dull .
vel
2536 4.5 |Sh, dkgy-blsh ay, sft-firm,sdy, mica, |faint [pale | brit | fast
sbfiss, intlam w/Ss (40 %), gy-brnsh |pet straw | vell Icloudy
ay, vf-f, fr sorted, mica, arg. dirty banded |b1shwh
frm, fri, fr@. poor stn
2537 4.5 [Ss, brnsh qy, f-vf.ang, mica,w srtd, |[mod ala  [Tamina-ifast
g @, oil stn, iintlam .. w/Sh (25%) pet ted strmg
mod blsh
brite
el \
2538 4.0 |Ss, brnsh gy, rr mica, f-vf, ang, ala very ipatch- mod :
wsrtd, g @, stn, firm, fri, pale |lam, |fast
intTam w/ dk gy, mica, fiss mod strmg
sh brite blsh wh
vell [izn
Z539.5 2.0 |Calcarenite, It gy, f sdy dense, hd. [no no no no
2540 7.5 |Ss, brash gy, slicalc, mica vi-v grngifaint [pale brit mod
ang-sbang, fr srt,, firm, fri, fr¥, |pet strow yell fast
011 stnsintlam w/Sh, gy, mica,mod hd, anded cloudy
sbfiss (20%). strmg
Tsh
k4R 4.0 la/a mod  jvery pepper mod
petr [pale & salt fast
straw brite, strmg
ell b1shwh
& band-
ed
2547 3.5 |a/a on 40% a/a a/a  panded B/a
brite
vel
25474 A0 ja/a o8- 50% a/a a/a a/a a/a
7545 3.0 @7a sh 607 faint |a/a anded mod
petr —osatt fast
peppercToudy

a0 T o2 AT
V1T T OUC [5.3 Db|ﬂ|s



35

33

30

29

28

27

26

25

24

23

Enclosure 5/3

X676
operaTOR: Mobil Fxploration Norway Inc.wett: 33/9-9 NO.
pate October 7. 1977 ruN No.__1=2 rieLp: _Statfjord
ceoLogisT:_N._Tank CO. OR PH. state:Norway
SIDE-WALL CORE DESCRIPTIONS o
DEPTH REC. DESCRIPTION ODOR cuT FLUOR. (l;;UCOURT.
2548 T.5 {Sh, gy, arg, firm, sbfiss, intlam w/ jvery [no v dull Ino
S5 (20-30%)dk gy. blk, arg, mica, vf |faint yell
grnd= sIty, firm, fri, fr-p @, no stn.|petr patch
5-10%
2555 3.5 [Sh, dk gysintTam w/Ss, 1tgy, vf grnd,[mod no brite |v sTow
W srtd, mica, tirm, frg.(50/50}. pet yel strmg.
banded wh-bl
2715 3.0 [Ss, 1t gy, vf-m,com float pbls,ang- |mod no- |rite [slow |crush
rrd, p srtd, fr-pg, n stn. lLarge pet vy pepper [strmg lcut ~d
pyritic Tump. pale [& salt lyeT-bT [sTow:
)
Z716 2.5 [SS, dirty wh, vi-c,rrpbl, ang, psrid,|[faint |[no- rite sTow [crush
mod fivm, Tri, 9@, stain{?), tr Kaol. pate yeT] Ish whcutT
Tr Kaolin . alo )
4
Zrt7 T.5 |Ss, a/a vf-m, Kaolinitic firm, fria, |faint [no yel b slow jnone-
mod mod weak |crush
brife Btrmg |cut
2718 3.5 |Ss, it gy-tan, m-c grnd, fr sritd, faint |v palebrite y slow |crush
kaoT (7). straw [ yel Blow [eut
- strmg mod
milky
2719 3.5 |Ss, a/a. mod pale brite Bslow- |~ -
pet straw yel mod fastmod
strmg krush
b1shwh
2722 7.5 [Ss, gy, 1-vf grnd, ang-sbang,mod w  mod a/a dull- mod
grtdy;. sl1i mica, firm, fria, fr-g g, pet brite fast
no stn. ell strmg
patchy ¢ldy
60/40 blshwh
2731 § Ss, beige, f-c,occ v c-pbly sbrdd, p |mod pale brite fast
STtd, dissem Kaol mtx (7), tirm, fria, [pet ull strmg
g-ir @, no vis stn. yel b Tsh wh
batch guls
90/10
2732 1.5 S5, a/a, tooks wet (flushed) mostly mod no brite slow  peo -
filTtrate. POUR SAMPLE pet yell —$trmg . .-
i; o
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17

16

15.
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 operaTor:Mobil Exploration Norway Inc.yei.._33/9-9

oate October 7, 1977

Enclosure 5/4

NO.

X-676"

RUN NO.__1=2 pieLo: _Statfjord

ceoLocisT:_N._Tank CO. OR PH, sTate. Norway
SIDE-WALL CORE DESCRIPTIONS
DEPTH REC. DESCRIPTION ODOR cuT FLUOR. ;:UC(LRT
2739.5 1.5 (Ss, gy, yf=f cbang, vmira,arg W _syrtdlfaint inone Ingne=- none 1%
firm, fria, p a, no vis stn pet y dull
SAMPLE PROBARBLY Fl USHED VERY SMAII
2754 4.0 |S1tst, dk gv, v micas.carb, firm. v none none __lnone -
faint :
2756 4.0 |Ss, beige, m-c_sbang, modt.wsrtd, micajmod !medium mod [fast -
firm, v fri, g @, no stn. tr kaol pet straw brite |Strmg-
vell _leldy
ilky
2757 3.0 |Ss, 1f gy, f-vf occ m grnd med. dull  mod crush
straw ivell Ifast-
s low
cloudy-
trmg,
blsh w i
4
2768 poor [Clayst, gy, slty, firm. & ss (?) tan,|? none brite y slow ppoor
pbly. . el strmg |spl
2770 3.5 |Ss, beige, m-v ¢, occ pbly,p strd, strong|med  brite [fast |erush:
kaoTinitic, firm, fri, frd,no vis stnipet straw yel strmg |
2771 3.5 |Ss/a/a, v pblysv kaol. aj/a afa__B/a fast
cloudy
2772 3.5 |Ss, beige, f-m, ang-sbang.,w srtd, a/a pale brite Blow crush
kaol, p-fr g, firm fri. straw yel strmg cut
mod blsh
cloudy
Z773 7. 0 jpoor spl, looks wet, Ss, beige, m-yc, |? no atchy no Flushed
p srtd, p @ 50%)
brite
ell
2774 0 [CTayst, gn, slty, gummy. mod ne no ne -
pet
7786.5 P.0 [Ss, beige, vf-m, occ ¢ grnd, p strd, istronglpale brite mod
Sbang-ang clear gtz, rr mica, Kaolini- |pet tan yell fast-
tic, firm v fri, f-g @. 5 1ow
5trmg
51shwh




11

10

Enclosure 5/5

X-676
operaTor: Mobil Exploration Norway INnCyeg . 33/9-9 NO.
pae October 7, 1977 qun No._ 172 pielp.  Statfjord
GEOLOGIST: N. Tank CO. OR PH. STATE:_N_M
SIDE.WALL CORE DESCRIPTIONS W+
DEPTH REC. DESCRIPTION ODOR cuT FILUOR. g:%iﬁ
2800 . 1.5 |Ss, a/a m-vc. Sample flushed (wet), 17 a/a___la/a weak  [poor
strmg- |spl
cldu |crush
bsh cut
2801 1.0 [s/a/a mod a/a la/a mod crush
pet strmg jcut
cloudy
2803. 2.0 |Ss a/a, m-C. a/a mod la/a slow -
tan strmg
2804.5 3.0 [Ss, a/a m-c, sTi mica. a/a mod fa/a mod -
straw fast
strmg
2800, 2.0 ISs, a/a m-c occ vcC. mod med rite Ifast -
pet straw yel s trmg )
cldy 4
T Tshwh | |
28075 1.5 [S§, wh, T-m, extremely Kaolinitic, p :a/a pale prite NV sTow crush
g. ' straw yel strmg lcut
spottedprsh
(40%)
dull
vell
2817, 5.0 [Sh, dk gy, tirm, sbfiss, rr floating [no no - no no -
¢ sd grns.
2818 JOCtystw, varigated, nd, compact. 110 o no no =
2837 B30 |STtst—gm, sity, v mica, tirm,slicalc,|? 7o o 0 -
arg.
2853, .0 [CTyst, dk by arg, mod mica, firm, sTi.:no no no sh?
chunky. pet swollen
& frac-
tured?
72866, P 0 s, gnsh gy, t-m, rr ¢ grn tloat, s no dull no -
sbang-sbrdd, w srtd, firm fri, Tr pet yel (1%)
mica, tr rd chert, sTi calc




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

