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GENERAL INTRODUCT ION

It had been proposed and agreed to locate the fourth exploration well
in block 31/2 on seismic line 79-406 at shot point 540.

The coordinates of the proposed location were:

Lat. 60° 51' 23.5" N
Long. 03° 30' 45.6" E

This is some 10 km NNW of the discovery well 31/2-1. (Fig. 0/1)
The objectives of the well were two-fold:

a) The Palaeozoic or Early Triassic formations:
- to test the possibie presence of hydrocarbons in the
structurally highest fault block of a deep structure in block

31/2.
- to evaluate the reservoirs, seals and possible pre-Jurassic

source rocks.
- to determine the age of the as yet unpenetrated deeper horizons

for a better understanding of the regional geologic setting.
- to drill in a location without major faults.

b) The Jurassic gas accumulation:.
- to test hydrocarbons at a location of nearly maximum gross

hydrocarbon column.
- to test lateral variations in reservoir characteristics.

The well was spudded on September 1, 1980. After having set the 20"
casing, the well was secured and temporarily suspended on September 10
due to a farm out of the rig to Statoil. The well was then re-entered
on October 10 and suspended on April 6, 1981.

The well was drilled to 5035 m BDF into formations of Skythian age
(Lower Triassic). This satisfies a concession requirement of one well
out of six to be drilled to 5000 m subsea or Paleozoic formation,
whichever comes first.



The well has not been tested, but the sand in the Humber Group is
‘ interpreted productive for gas and oil.



WELL 31/2-4.
SUMMARY OF WELL DATA.

Well Classification:

Location Coordinates:

Water Depth:

Derrick Floor Elevation:

Contractor/Rig:

BOP Stack:

Mudlogging Contractor:

Start of operations:

Spudded:

Temporarily suspended:

Re-entered:

Suspended:

Objective:

Total Depth:

Formation at TD:

New field well, Wildcat

60° 51' 23.57* N
03% 30' 44.33" £

336 m
25 m

Dolphin Services/Borgny Dolphin
10.000 psi/18 3/4" Hydril
Gegservices
28.08.80
01.09.80
10.09.80
06.10.80
06.04.81

Evaluation of a) Jurassic sequence
b) Paleozoic or Early Triassic formations.

5033 m {logger's depth)
5035 m (driller's depth)

New Red Group of Skythian age



Results: Sandstones in Humber Group interpreted
productive for gas and oil

Present Status: Suspended

Casing Record (driller's depth): 30" csg 446 m
: 20" csg 807 m

16" liner 1272 m

13 3/8" csg 1927 m

9 5/8" ¢csg 3983 m

Logs: ISF-BHC-GR-SP )
FDC-CNL-CAL-GR ) Whole well

BGT-GR )
DLL/MSFL/GR )
LDT/CNL-GR )
NGT )
LSS )
HOT )
RFT )
CBL-VDL-GR )

Production Licence PL 054 Group:

Statoil 50%
Norske Shell A/S 35%
Norske Conoco A/S 5%

Norsk Hydro Production A/S 5%
Superior 0il Norge A/S 5%
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DRILLING AND ENGINEERING REPORT




1.

DRILLING HISTORY

The "Borgny Dolphin®, an Aker H3 design semi-submersible, owned by
Fred Olsen, Oslo, and operated by Dolphin Services, Tananger, had
been on hire to A/S Norske Shell since 25.03.80, drilling and
testing well 31/2-3.

From 22.07.80, the rig was in Tananger Bay for inspection and
repair. At 0300 hrs, 25.08.80, the anchors were pulled and the rig
was towed into Amgyfjord for a stability test which was concluded
at 1400 hrs, 27.08.80 and resulted in a reduction of the maximum
variable deck load from 2300 to 2000 tons.

The tow to location 31/2-D was commenced at 1650 hrs, 28.08.80. At
1445 hrs, 29.08.80, anchor no. 5 was dropped on bottom as the stop
anchor. At 0114 hrs, 30.08.80, all anchors were run and
subsequently left for a seven hour soaking period. All anchors were
successfully tested to a test tension of 450,000 1bs, and the rig
was ballasted down to 70' drilling draft at 1900 hrs, 30.08.80. The

position of the rig was:

N 60 deg 51' 23.57"
E 03 deg 30' 44.33"

This is 19 m on bearing 25 deg from the proposed location. From
the results of the penetration test the following was established:

DF -« MSL = 25 m
DF - Seabed = 361 m

The temporary guide base, with a 5 m skirt, was landed and set
level on drillpipe. A 26" bit and 36" hole opener were run and
location 31/2-D was spudded as well 31/2-4 at 2330 hrs, 01.09.80.
The 36" hole was drilled with seawater and with viscous pills
spotted on connections to 450 m in 11-1/2 hrs, and subsequently
displaced to viscous mud before running the 30" casing. Seven
joints of 30", X-52, 310 1bs/ft, ATD-RB Squnch casing were run to
446 m and cemented with cement returns to seabed. When the



displacing pressure was bled off, the shoe float did not hold and
back pressure was applied for 2-1/2 hrs before backing off the
drillpipe running string. The top of cement inside the casing was
tagged at 437 m. The shoe was drilled out and 4 m of 17-1/2" pilot
hole was drilled to 454 m. The 21" riser was run with the 30" pin
connector and dump valve attached and a 17-1/2" pilot hole was
drilled from 454 - 815 m in 22-1/2 hrs using seawater and viscous
pills. Over the open hole section, 1.4 S.G. mud was spotted in
order to stabilise the hole prior to running the ISF/SONIC and
FDC/CNL logs. No signs of shallow gas were apparent from the logs
and the well was circulated to seawater. The riser dump valve was
opened and the well observed static prior to pulling the drilil
string out of the hole and retrieving the marine riser with the 30"
pin connector. After opening the pilot hole to 26" and a pre-casing
wipertrip, the bit was run back to bottom to spot 1100 bbls of 1.4
S.G. mud in order to maintain hole stability while running the 20"
casing. A total of 36 joints of 20", K55, 133 1bs/ft casing were
run to 807 m and cemented with returns to seabed.

The BOP stack was run on the 21" riser to within 30 m of the
wellhead at 1230 hrs, 10.09.80. At this stage the operations on
31/2-4 were suspended and the well was secured prior to a farm out
of the rig to Statoil. Statoil had requested the "Borgny Dolphin"
to be released to secure their well 34/10-10, which was blowing gas
from a sha110w'gas zone. (The "Borgny Dolphin®, having just set 20"
casing, was the only rig in the area readily available).

The BOP and marine riser were pulled and a low pressure corrosion
cap was run. However, after several attempts to latch on to the
18-3/4" housing, the cap had to be pulled and re-dressed before it
was successfully latched on to the wellhead. Divers managed to cut
guide line no. 4, but while cutting line no. 1 a seal failed in the
Mantis hydraulic cutter. It was not possible to repair the cutter
on site, and an Oceaneering hydraulic cutter was brought over from
the "West Venture" and was installed as a replacement. The
remaining gquide lines were cut without incident. A "Simrad" beacon
was attached to guide post no. 4, to aid the subsequent re-entry of
well 31/2-4 and a video survey of the wellhead and the immediate



surroundings was carried out. The mud pits, containing 1460 bbls
KC1/polymer mud, required for the 17-1/2" hole section, were dumped
prior to deballasting the rig for anchor handling. Anchors nos. 3
and 7 were pulled and bolstered when deteriorating weather
interrupted the operations at 0900 hrs, 12.09.80. Anchor handling
was resumed at 1600 hrs, 13.09.80, and anchors nos. 6 and 2 were
pulled and bolstered before the operations were again halted at
0100 hrs, 14.09.80 owing to bad weather. At 0630 hrs, 15.09.80, the
operations were resumed and the anchor handling completed. The tow
to well 34/10-10 was commenced at 1530 hrs, 15.09.80, and
supervision of operations was handed over to Statoil.

After securing well 34/10-10, the tow back to well 31/2-4 was
started at 0930 hrs, 04.10.80. Supervision of the operations was
taken over by Norske Shell upon reentering block 31/2 at 1500 hrs,
04.10.80. The anchors were successfully tested to 450,000 1bs
before the rig was positioned over the wellhead (guided by the
Simrad transponder on guide post no. 4 and the underwater TV).
After the guide posts on the wellhead were cleared of the old
quidline stubs, using the Mantis submarine, four new guidelines
were stabbed. The wellhead corrosion cap was pulled without
incident and the BOP and riser run. At 2300 hrs, 06.10.80, the rig
was back in the same position as at 1230 hrs, 10.09.80, when
operations had been suspended.

The wellhead collet connector and the BOP stack were pressure
tested successfully. On 08.10.80, the wearbushing was set and a
17-1/2" bit was run inside the 20" casing. The diverter, flowline
and overboard valves were function tested prior to drilling out the
cement. The 20" casing shoe track and the rat hole were cleaned out
and 3 m of new hole was drilled to 818 m. A Teak off test was
performed showing a maximum equivalent mud weight of 1.71 S.G. The
17-1/2" bit was pulled and a 12-1/4" BHA was run to provide better
control when drilling through a section where the seismic survey
indicated a possible presence of shallow gas. The hole was

. displaced to a KC1/polymer mud (1.28 S.G.) and drilled to 1050 m.
Indications of gas bearing layers were seen from background gas



readings and trip gas but all flowchecks were negative. The hole
was circulated clean prior to pulling out with the 12-1/4"
assembly. After 2 stands were pulled, the hole started swabbing.
The bit was run back to bottom and the hole was circulated clean.
Swabbing also occured on the next attempt to come out of the hole
and the drill string was "pumped" single by single into the 20"
shoe. The hole was opened to 17-1/2" down to 1050 m and new hole
was drilled to 1280 m, the 16" liner setting depth. On three
occasions drilling was stopped and the hole circulated due to high
gas readings, although all flow checks were negative. While comming
out of the hole tight spots were experienced and the string was run
back to bottom from the 20" shoe and the hole was circulated clean
before a wiper trip to the shoe was made. Tight spots, with
overpulls of up to 125,000 1bs, were again experienced and the bit
was run back in to ream the tight sections.

The following logging suite was run in the 17-1/2" pilot hole:

ISF/SONIC/GR/SP (run no. 2) from 1269 - 807 m
FDC/CNL/GR/CAL (run no. 2) from 1270 - 807 m
CsT (run no. 1, 30 shots; 18 recovered, 9

lost, 3 empty)

The hole was underreamed to 22" down to 1280 m and circulated
clean. The 22" underreamer was pulled, redressed and rerun. Several
tight spots were encountered and opened up, and two 50 bbls viscous
pills were pumped around to clean the hole. After running a BGT to
check the hole size, 44 joints of 16", K-55, 109 1bs/ft, LTC liner
were run. The casing stood up at 912 m which was initially believed
to be a tight spot and the liner was pulled back to allow for
reaming of the tight spot. (Later it was found that the 0D of the
Tiner setting sleeve (17.75") was too big to pass through the
18-3/4" (min. ID 17.625") wellhead housing). The Tiner running
equipment was rigged down, but attempts to set the wear bushing in
the wellhead were unsuccesful as was an attempt to run through the
-wellhead with a 17-1/2" bit and 22" underreamer. The rig proved to
be off location owing to the heavy weather and was pulled back onto
location using the winches. The underreaming assembly was run back



in and successfully guided through the wellhead using the annular
preventer. However, the weather had deteriorated and it was decided
to suspend drilling operations.

After waiting for 18-1/2 hrs on the weather to improve the interval
810 - 966 m was underreamed. An unsuccessful attempt to back off
the oversize sleeve of the 16" casing was made, and the casing had
to be cut to get the sleeve off. While waiting for a new liner
setting sleeve, a 17-1/2" bit and 22" underreamer were run to clean
out the hole. The wearbushing was pulled and the 16" liner re-run.
The liner stood up at 1269 m and was washed down to 1273 m. The
running tool could not be backed off, but the string did back off
on a tool joint. An overshot was run and engaged onto the fish on
the first attempt and the 16" liner was pulled back until the
setting tool was in the rotary table. The liner was rerun, again
stood up at 1260 m and was washed down to 1272 m, with the liner
top at 718 m. The running tool was backed off and the liner
cemented. The cement was displaced to the float collar, one joint
above the shoe. A total of 97 bbls were lost during the
displacement.

The running string was pulled up and an unsuccessful attempt to
reverse circulate was made. The string was pulled wet and the plug
launching dart was found jammed inside the running tool and the
cement stinger below filled with cement. After a scheduled BOP
test, a 17-1/2" bit was run to tag the cement. Firm cement was
found at 603 m and drilled out to the liner top at 718 m. The 8 m
1iner lap between the 16" liner and the 20" casing was successfully
pressure tested to 1000 psi for 15 minutes. The 17-1/2" assembly
was pulled and a 12-1/4" drilling assembly was run to drill out the
16" liner. Cement, seal sub and plug holder sub were drilled out
from 718 - 750 m. The liner wiper plug, which had stood up at 1128
m, and the float collar were drilled out. The 16" liner was
prassure tested but could not hold a pressure of more than 700 psi
(1.65 S.G. equivalent mud weight). The shoe was drilled out and new
- hole drilled to 1285 m but no cement was encountered in the
shoetrack or below the shoe.



The 12-1/4" assembly was retrieved and a 14" bit with a 14-1/2"
mi1l was run in to clean out the 16" liner. A Teak off test was
performed at the 16" shoe, giving a maximum allowable mud weight of
" 1.51 SG. The 14-1/2" assembly was then pulled and a CBL/VDL was
run, revealing a poor cement bond and no cement around the shoe.
Open ended drillpipe was run and 31 bbls of 14.5 ppg cement were
squeezed away with a maximum surface pressure of 750 psi. A 14-1/2"
mill was run and tagged cement at 1235 m. The cement was drilled
out to 1280 m and a 12-1/4" assembly was run and new hole was
drilled to 1290 m. A leak off test indicated a maximum equivalent
mud weight of 1.71 SG.

The 12-1/4" hole was drilled to 1320 m where coring was commenced.
Glass fiber inner barrels were used to improve recovery of the
unconsolidated sands from 1326 m. The interval 1334 - 1338 m was
drilled with a 12-1/4" bit after two unsuccessful runs with the
coring assembly and a run with a reverse circulating junk sub.
Coring was continued, interrupted by 16 1/2 hrs waiting on weather
from 2100 hrs, 01.11.80 during which the string was hung off. The
"Navidrill" mudmotor was tried out on core no. 10. This trial was
not successful as only 1% of the 17 m cored was recoverd. The low
recovery was believed to be caused by the high pump rate (320 GPM)
needed to prevent the "Navidrill" from stalling while coring
through coarse grained sandstone. Coring was continued with a
rotary driven assembly. At 1621 m, the "Navidrill" was given a
second trial on core no 26. After 6 m, the corebarrel was pulled
being jammed, but until then the penetration rate was 10-15 min/m
and 5.12 m (85%) was recovered. Another two cores using the rotary
table were cut down to 1663 m when coring was concluded since no
more oilshows were observed. The 8-15/32" hole was opened to
12-1/4" down to 1663 m and new hole was drilled to 1950 m, the
setting depth for the 13-3/8" casing. The following logging suite
was run in the 12-1/4" pilot hole:

DLL/MSFL/GR/SP/CAL (run no. 1) from 1936 - 1271 m
LOT/CNL/GR (run no. 1) from 1937 - 1271 m
FDC/CNL/NGL/CAL/GR (run no. 1) from 1939 - 1271 m
[SF/SONIC/GR/SP {run no. 3) from 1938 - 1271 m



Non-coplanar SHOT  (run no. 1) from 1934 - 1271 m
HOT (run no. 1) from 1934 - 1271 m
LSS/GR (run no. 19 from 1700 - 1350 m

In addition, a CBL was run over the 16" liner from 1272 m to 718
m. A wiper trip was made prior to running an RFT and two CST guns.
On the RFT run, 25 pressure tests were made and 1 sample taken. Of
the 60 CST bullets shot, 47 samples were recoverd, 6 misfired, 5
were lost and 2 were empty.

The hole was underreamed to 15-3/4" to a depth of 1993 m. A BGT log
was run which showed the interval from 1365 - 1567 m to be
undergauge (12-1/4"). Extensive reaming (103 hrs) with a
underreamer and a 14" bit was required before the entire open hole
was considered large enough to run casing. 134 joints 13-3/8",
L-80, 72 1bs/ft, BTC casing were run to a depth of 1927 m. The
14.375" 0D collars over the 16" liner interval 692 - 1928 m had
been turned down to 14" 0D in order to reduce pressure losses
during cementing. The casing was cemented without losses. The
floats did not hold and back pressure was applied for 9 hrs after
which the well was observed to be static.

Whilst running in with a 12-1/4" bit, it stood up at 977 m. The
string was washed and reamed through and in the cuttings coming to
surface, rubber and cement were found indicating that the casing
plug had stood up at this point. The cement top inside the casing
was found at 1850 m and the cement was dressed to 8 m above the
shoe.

The cased hole was circulated clean before a CBL/VDL/CCL/GR was run
indicating the cement top to be at 810 m. A 12-1/4" BHA with a junk
sub was run and the shoe was drilled out to 1950 m where the bit
was worked on junk. A reverse circulation junk sub was run in an
attempt to recover the chain tong handle lost in the hole on
30.11.80, but no junk was recovered. A RTTS packer was run in the
_hole and the string (with a Gray check valve) was hung off in the
"BOP. The lower marine riser (LMR) package was unlatched and the
riser was pulled for repair of the BOP control system. The BOP



control system was repaired (77 hrs) and the LMR package and riser
was rerun. A leak in the hydraulic fluid system on the yellow pod
developed after latching the LMR package to the BQOP. Consequently,
the yellow pod was pulled for repair but considerable amounts of
time and work were required to release the pod. In the meantime,
the hang off tool was run to retrieve the drill string. Pulling the
string proved not possible, as the RTTS packer had set in the
casing. After several attemps the packer was unseated and the hang
off tool was pulled to surface. The RTTS was inspected and run back
into the hole, where it was set above the reservoir at 1175 m. The
top of the 13-3/8" casing was successfully pressure tested to 3000
psi. The RTTS packer was then set at 1840 m and a leak off test
below the 13-3/8" casing shoe was made to an equivalent mud weight
of 1.72 SG without observing leak-off. .

The 12-1/4" hole was drilled to 2201 m during which the mud weight
was reduced from 1.35 to 1.25 SG. During a roundtrip the bit stuck
without rotation at 2197 m. Circulation was maintained, however,
and the bit was worked down to 2201 m where rotation was regained.
Extensive reaming was required before the bit could be retrieved.
The 12-1/4" hole was continued to 3222 m during which the mud
weight was further reduced to 1.18 SG. During a roundtrip the
string became stuck at 2481 m and was freed after spotting a
'Pipefree' pill. Drilling was continued to 3896 m when the string
parted in the bumper sub. The 4.09 m fish was retrieved at the
first attempt.

On recommencing drilling a washout was observed in the cross-over
from the 8" drillcollars to the 5" HWDP. Drilling was resumed but
at 3955 m the string again parted in the jar. The 179 m fish was
retrieved on first attempt.'Dr111ing was continued to 3991 m.

The following logs were run:
1. ISF/SONIC/SP/GR (run no. 4), 3983 - 1927 m

2. FDC/CNL/CAL/GR (run no. 3), 3990 - 1927 m
HOT (run no. 2), 3990 - 1927 m



A pressure survey was carried out with an RFT. The cable became
stuck at the end of the programme and had to be stripped over
before the RFT tool could be recovered.

Orilling recommenced with the objective of setting the 9-5/8"
casing as deep as possible as no hole problems had been
encountered, sands were water bearing and little indication of
overpressure was observed. Further problems, this time in the mud
pumps, caused this decision to be reversed. Three CST guns were run
and a McCullough casing inspection tool run to evaluate possible
casing wear caused by 470 rotating nhours in the 13-3/8" casing. The
9-5/8" casing was run and cemented at 3983 m. A subsequent leak off
test gave a maximum equivalent mud weight of SG 1.80.

Drilling was continued to 4634 m, alternately using diamond bits
and rock bits in order to combine sufficient penetration with
geological information through cuttings. At this depth a bit cone
was lost. The cone was retrieved with a 7-7/8" reverse circulation
junk basket. Drilling was continued until at 4964 m, drilling was
interrupted to repair a heave compensator airhose. While the
airhose was repaired, the drill string parted below the slips and
fell 16 m leaving a 4948 m fish in the hole. (Subsequent
investigation identified drillpipe fatigue as the main reason for
failure). The fish was successfully recovered but, due to severe
bending, half the drill string and all of the bottom hole assembly
were changed out.

Drilling was continued to 5025 m. A 10 m core (8.4 m recovery) was
taken and the following logs run:

ISF/SONIC/SP/GR (run no. 5) from 5032 - 3983 m
FDC/CNL/CAL/GR (run no. 4) from 5032 - 3983 m
HOT (run no. 3) from 5033 - 3983 m

RFT - 3 pretest

Seismic velocity survey - 80 levels
. CST - 680 bullets shot, 29 samples
recovered, 17 bullets were empty,

9 misfired and 5 were Tost.
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7. CBL/VDL/GR/CCL (run no. 5) from 3983 - 1798 m
8. @GR (run no. 1) from 5020 - 3983 m

After the logging programme, five cement plugs of 200 m each were
set from 5000 - 3907 m. The last cement plug was tagged with 30,000
1bs WOB and pressure tested with 4500 psi BHP. The marine swivel
was landed in the wellhead and the 9-5/8" casing was cut at 1919 m.
The cut-off casing was successfully retrieved at the second
attempt. A CBL/VDL/GR/CCL was run over the 13-3/8" casing section
prior to abandoning the 9-5/8" casing by setting a cement plug from
2000 - 1815 m. The plug was tagged with 15,000 1bs WOB and pressure
tested using an RTTS packer to a differential pressure of 1000 psi.
The 13-3/8" casing was suspended by setting a cement plug from 1300
- 1171 m.

Due to damage to the slip joint of the marine riser, the BOP stack
and the marine riser had to be pulled separately. The corrosion cap
was set after an unsuccessful attempt was made to retrieve the
AX-gasket ring. The well was then left suspended for subsequent
re-entry and testing.

The rig was deballasted and all anchors were racked at 2030 hrs,
06.04.81, when the rig went on hire to Shell UK Exploration and

Production.
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CASING DATA WELL No.31/2-4
DATE RUMNM SIZE GRADE WT/FT(LBS) COUPLING SHOE DEPTH(MBOF) REMARKS
3.9.80 30" X-52 310 Vetco 446 Housing joint 13 W.T.
(1" W.T.)| ATD-RB '
Squnch
8.9.80 20" K-55 133 BTC/ 807 Top 3 joints BTC coupling
Vetco LS-LH Top of 18 3/4" W.H.H. at
359 m BDF
22.10.801| 16" K-55 109 LTC 1272 Liner landed on bottom.
1 Liner TOL at 718 m.
5
14.12.80} 13 3/8" L-80 72 ’ BTC 1927 Collars from 692-1928 m,
turned down to 14" 0D
(from 14.375")
19.2.81 9 5/8" C-95 3.5 VAM 3983 -
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“ ' ‘ BIT RECORD SUMMARY WELL NO. 31/2-4 o ®

RUN BIT BIT MFGR/TPE JET SIZE DEPTH METRES HOURS Wos RPM PUMP GPM MuD CODE REMARKS
No. No. Size 1.2 3 ouT ilOOO L8S PRESS WT VIS T 8B G
1 1 26" 0SC/3AJ 22 22 22 450 89 113 0-10 100-120 1450 1110 Seawate;']/ 23i Ran with 36" HO
. visc.pills
2 2 173" 0SC/3A 24 24 24 454 4 1 10 80 1300 1100 Seawatell‘]/ 001 Also drilled 13 m cement
visc.pills
3 RR2 173" 0SC/3Ad 22 18 18 815 361(365) 233(243) 5-15 150 2500 1100 Seawate;'l/ 45 Pilothole
visc.pills
4 RR2 173 0SC/3A 24 24 22 815 - - , 0-10 120 1300 1100 Seawater 45 i Ran with 26" HO from 454-815 m.
| visc.pills
5 3 173" 0SC/3AJ 32 32 32 818 3 33 20 80-120 1800 1100 Seawater 1114 Also drilied 22 m cement.
6 4 12 174" HTC/X3A 22 22 22 1050 232 17 10-20 140 1500 700 1.28 53 31 Pilothole
7 RR3 173" 0SC/3A 22 20 20 1280 230 173(33) + 10-20 150 3200 1100 1.34 55 361 Pilot hole for logging. Also
opened 232 m 12 1/4" hole.
8 5 173" 0SC/16J 24 22 20 1280 - 28 10 120 2600 1100 1.34 56 361 Ran with 22" UR.
9 RRS 73 0SC/1GJ 24 22 20 1280 - 104(38}) 10 120: 2600 1100 1.34 56 361 Ran with 22" UR.
10 RR3 174" 0SC/3Ad 32 32 32 - - 3(36% 15-18 110° 1950 1000 1.35 55 24 Drilled 116 m cement above TOL.
1 6 12 174" HIC/XV 32 32 32 1285 5 20-30 90 1400 1000 1.32 52 771/8 Also drilled 13 m cement.
12 7 14" SMTH/F2 32 32 32 1285 - 4} 10-15 40-110 1700 950 1.32 52 1114 Milling cement in 16" liner.
13 RR? 14" SMTH/F2 32 32 32 1285 - 2(63) ’ 4 110 1700 950 1.32 52 22 Drilled 45 m cement after
squeeze.
14 8 12 1/4"  SMTH/X3AJ 14 14 14 1320 35 3,k 40-45 110 2460 600 1.32 52 421/8 (BT).POH for coring.
15 CHI 8 15/32"  (CB303(9) - - - 1326 6 4 5-25 80-120 1100 250 1.32 53 85 % Core no.l
16 CH2 8 15/32" (B 17(2) - - - 1334 8 12 5-25 80-120 800 250 1.32 48 95 % Core no.2
17 CH3 8 15/32" (B303(2) - - - 1334 0 23 5-25 80-120 750 280 1.32 48 90 % Misrun
18 CH4 81" Stratapax - - - 1334 0 24 0-8 50-120 600 300 1.32 49 95 % Misrun.
19 9 12 174" HTC/X16 15 1515 1338 4 1 5-30 80-150 1400 600 1.32 46 01 (Split body) also gpened
14 m 83" hole, in 3 hrs.
20 CHS 8 15/32"  (B303(9) - - - 1347 9 5} 5-18 80-130 750 275 1.32 46 100 % Core no.3
21 RRCHS B 15/32"  (B303(9) - - . 1365 18(27) 93(15) 5-2% 80-130 1100 350 1.31 45 95 % Core no.4
22 RRCHS 8 15/32"  (B303(9) - - - 1379 14(41) 6(21): 5-10 80 700 250 1.32 48 70 % Core no.5
23 RRCH4 83" Stratapax - - - 1397 18(18) 31(6) 5 130 600 300 1.32 48 S0 % Core no.b
24 RRCH4 83" Stratapax - - - 1410 13(31) 6(12) 2-10 140 600 270 1.32 46 60 % Core no.7
25 CH6 8 15/32" (B 17(2) - - - 1415.5 5.5 4} 5-20  80-120 700 250 1.32 46 95 % Core no.8
26 CH7 8 15/32"  (B303(9) - - - 1426.5 n 9 5-25 70-200 650 250 1.32 47 100 % Core no.9
27 CH8 83" Stratapax - - - 1443.5 17 12 0-2 318 . 900 320 1.32 45 70 % Core no.10.Ran with Navi-drill.
28 CH9 8 15/32"  (CB303(2) - - - 1452.5 9 4) 10-20 90 600 240 1.32 45 95 % Core no.1
29 CHI0 8 15/32"  (B17(2) - - - 1454.5 2 31 10-25 90 675 210 1.32 45 80 % Core no.12
30 RRCHY 8 15/32"  (B303(2) - - - 1472.5 18(27) 12(163) 10-26  80-120 700 225 1.31 47 95 % Core no.13
31 RRCH9 8 15/32"  (B303(2) - - - 1482.5 10(37) 6(221) 5-20 70-130 700 230 1.31 47 95 % Core no.l4
32 RRCH9 8 15/32"  (B303(2) - - - 1484.5 2(39) 2}(25) 5-20 70-130 700 230 1.31 47 95 % Core no.15
33 RRCHY 8 15/32"  (B303(2) - - - 1490  5.5(44.5) 33(28)) 5-12  80-120 700 250 1.31 47 95 % Core no.16
34 RRCH7 8 15/32"  (B303(9) - - - 1508 18(29) 7}(17; 15 110 850 260 1.31 47 95 % Core no.17
35 RRCH? 8 15/32"  (B303(9) - - - 1526 18(47 73(243 15 1o 850 260 1.32 47 95 % Core no.18
36 RRCH7 8 15/32" (B303(9) - - - 1544 18(65 9(33} 15 110 800 250 1.32 47 95 % Core no.19
37 RRCH7 8 15/32"  (B303(9) - - - 1562 18(83) 11(44} 5-20 50-120 800 250 1.31 47 95 % Core no.20
38  RRCH? 8 15/32"  (B303(9) - - - 1567 5(88) 3i(48 5-25 50-120 800 250 1.31 47 95 % Core no.21
39 RRCH7 8 15/32"  (B303(9) - - - 1585 18(106 104(583) 25 100 800 250 1.31 50 95 % Core no.22
40  RRCH7 8 15/32"  (B303(9) - - - 1603 18(124 113(70) 5-25 70-120 800 260 1.31 49 95 % Core no.23
41  RRCH7 8 15/32" (B303(9) - - - 1607 4(128) 53(75%) 2-25 70-120 800 260 1.31 49 95 ¢ Core no.24
42 CH1 83" Stratapax - - - 1621 14 6 0-5 150 500 250 1.31 49 100 % Core no.25
43 RRCHN 83" Stratapax - - - 1627 20 3 0-5 350-450 1100 350-450 1.31 49 95 % Core no.26.Ran with Navi-drill,
44 CH12 8 15/32"  (B303(4) - - - 1645 18 10 15 110-120 800 250 1.31 49 95 % Core no. 27
45 RRCH12 8 15/32" (B303(4) - - - 1663 18(36) 9(19) 15 110 800 245 1.31 50 90 % Core no. 28
46 10 12 174"  HTC/X16 14 14 14 (1446) - 14 5 130 2700 600 1.32 50 54 3/8 Reamed 108 m. .
47 I 121/4" HIC/922 14 14 14 1666 3 1 25-30 100 2800 600 1.32 51 44 Also reamed 217 m, in 21 hrs.
48 12 12 174"  SMTH/SDGH 1513 13 1821 155 15 30-65 120-150 3000 590 1.32 50 4 41/8 Full bit run.
43 13 12 174" HTC/XV 1312 12 1950 129 11} 50-65 120 3200 570 1.32 50 33 POH at csg depth
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BIT RECORD SUMMSRY WELL NO. 31/2-4

RUN .‘ BIT MFGR/TPE JET SIZE DEPTh' METRES HOURS Wos RPM PUMP . GPM MUD CODE REMARKS .

No. No. Size 1 2 3 ouT 1000 LBS PRESS WT VIS T B G
50 RR13 12 1/4"  HTC/XV 22 22 22 (1555) - 14 0-15 80 1900 700 1.32 50 33 Ran with UR no.1 (Servco,
15 3/4") .Reamed 280 m.
51 RRI3 12 1/4%  HIC/XV 22 22 22 (1609) - 8 5-15 80 1900 700 1.32 50 331 Ran with UR no.2.Reamed 54 m,
52 RRI3 12 1/4"  HTC/XV 22 22 22 (1659) - 14 10-20 80 1900 700 1,32 50 331 Ran with UR no.3. Reamed 50 m.
53  RR13 12 1/4"  SMTH/SDT 22 22 22 (1704) - 13 15-20 80 1900 700 1.32 52 33 Ran with UR no.2. Reamed 45 m.
54 14 12 174" SMTH/SDT 22 22 22 (1749) - 141 10-15 80 1900 700 1.32 51 111 Ran with UR no.5. Reamed 45 m.
55 RR14 12 1/4"  SMTH/SDT 22 22 22 (1858) - 163 15-20 80 2100 750 1.32 51 11 Ran with UR no.6. Reamed 109 m.
56 RRI14 12 174" SMTH/SDT 22 22 22 (1943) - 17 15-20 80 2100 750 1.32 52 1114 Ran with UR no.7. Reamed 85 m.
57 RR14 12 174" SMTH/SDT 22 22 22 (1413) - 13} 10-20 80-100 2000 750 1.32 55 1114 Ran with UR no.8.Rereamed 141 m.
58 RR14 12 1/4"  SMTH/SDT 22 22 22 (1513 - 14 5-20 70-100 2000 750 1.32 53 1214 Ran with UR no.9.Rereamed 100 m.
59 RR14 12 1/4"  SMTH/SDT 22 22 22 (1599 - 14 5-20 70-100 2000 750 1.32 55 221 Ran with UR nc.10.Rereamed 85 m.
60 RR14 12 174"  SMTH/SDT 22 22 22 (1948) - 14} 0-5 100 2000 750 1.32 53 221 Ran with UR no.11.Rereamed 349 m.
61 RR7 14" SMTH/F2 22 22 22 (1809) - 23 0-5 120 2200 700 1.32 53 01 Ran with UR no.12.Rereamed 459 m.
62 RR7 14" SMTH/F2 18 18 18 1946) - 61 0-5 120 2200 700 1.32 53 01 Ran with ur no.13.Rereamed 61 m.
63 RR7 14" SMTH/F2 16 16 18 1946) - 18 0-10 70-120 2500 700 1.32 50 01l Ran with UR no.13.Rereamed 117 m.
64 15 12 1/4"  HTC/X3 1515 14 (1920) - 6 20 70 3000 700 1.32 S 11 Drilled 61 m cement inside 13
3/8" csgq.
65 RR15 12 1/4"  HTC/X3 15 15 14 1850 - 23 10-15 70 3000 700 1.32 50 44 Drilled 30 m cement. Worked on
Junk.
66  RR1S 12 1/4%  HTC/X3 1515 14 1980 30 4} 30 140 3000 700 1.32 50 6 5 Drilling on junk.
67 16 12 1/4"  SMTH/SDGH 15 15 14 20N 9N 9 45-60 120-140 3000 680 1.26 50 321 Full bit run.
68 17 12 1/4"  SMTH/SDGH 1515 14 2192 121 163 20-50 130 3000 680 1.23 50 64 1/4 Full bit run.
69 18 12 1/4"  SMTH/3JS 15 15 14 2201 9 3 20-40 60-160 3000 680 1.23 50 114 Damage skirt tail.
70 JM1 12 3/16"  Servco/junk mill - - - 2203 2 5 5-10 70-100 1000 500 1.23 50 As new Milling on junk.
n 19 12 174" SMTH/SVH 1515 14 2206 3 } 20 130 3000 680 1.21 49 111/8 Bit stuck, reamed up.
72 20 12 1/4"  SMTH/SVH 1515 14 2341 135 19 30-60 125 2100-2500 575-650 1,21 50 561/8 Pump no.2, max 50 spm.
73 21 12 1/4"  SMTH/F3 15 15 14 2452 11 30 15-70 50-70 2250 575 1.20 50 07 i Pump no.2 down,
74 22 12 1/4"  SMTH/2JS 15 15 14 2Nn2 260 48 50-70 100-120 2450 575 1.20 50 07 Pump no.2 down.
75 23 12 1/4"  SMTH/3JS 1515 14 2845 133 3 60 120 2450 575 1.20 48 18 Pump no.2 down.
76 24 12 1/4"  SMTH/2JS 1515 14 2941 96 K| 50-70 100-120 3200 700 1.19 47 48 Full bit run.
77 25 12 1/4"  SMTH/3JS 15 15 14 3000 59 15} 50-70 100-130 3200 700 1.19 48 081 Full bit run,
78 26 12 174" SMTH/F3 15 15 14 3082 82 19 50-60 70 3200 700 1.18 49 28 Full bit run.
79 27 12 1/4"  SMTH/2JS 15 15 14 3222 140 - 28} 60 80 3000 650 1.18 48 181 Full bit run.
80 28 12 1/4"  HIC/xV 16 14 14 331 89 27 70-75 100-120 3050 650 1.18 49 66 i Full bit run.
8] 29 12 1/4"  HTC/J22 16 14 14 - - - 0-5 160 2400 575 1.18 47 1114 Reamed 63 m/93 hrs.
82 30 12 1/4"  HTC/XY 16 14 14 3410 99 20} 65 115 3000 650 1.20 50 451/8 Full bit run.
83 31 12 1/4"  SMTH/2JS 14 14 14 3525 115 21 45 1o 3000 630 1.18 49 181 Full bit run. ]
84  29RR 12 1/4"  HTC/J22 14 14 14 3738 213 56 50-70 65 3150 650 1.18 50 781/8 (B.T.) Full bit run,
85 32 12 1/4"  SMTH/F3 14 14 14 3820 82 20 50-65 60-65 3200 650 1.18 50 881/8 Full bit run,
86 33 12 1/4"  SMTH/2JS 14 14 14 3896 76 19 50-70 60-100 3200 650 1.19 52 341 Fished after shock sub parted.
87 34 12 1/4"  SMTH/FVH 22 22 22 3896 - - 0-10 100 1400 650 1.19 5] 001 Reamed between fishing runs.
88  34RR 12 1/4" - SMTH/FVH 22 22 22 3896 - - 10 50-100 3200 870 1.19 50 114 Reamed between fishing runs.
89 35 12 1/4"  SMTH/23S 16 13 13 3955 59 203 50-70 90-110 3000 580 1.19 49 28 Fished after up-jar parted.
90 36 12 1/4"  HTC/XV 14 14 14 399] 36 11} 45-65 80-120 3000 580 1.19 50 771 POH after wash out on OC.
91 37 12 1/4"  HTC/XV 13 1313 4028 37 14 55 110 2900 508 1.23 52 851/4 POH on pressure loss. M.W.
, correction on RFT data.
92  30RR 12 174" HTC/XV 14 14 14 4029 1 1 25-30 110 3000 580 1.23 50 4 51/8 Ran on pre-casing wiper trip.
93 38 . 8" HTC/X1G 14 14 14 4034 5 2} 20-25 100 2400 500 1.23 53 331/8 Drilled rat hole for leak off
test. Also drilled 28 m cement.
94 39 83" HTC/W7R22 10 10 10 4059 25 81 20-35 65-100 2600 343 1.19 55 761/8 Full bit run,
95 40 83" HTC /344 10 10 10 4184 125 11} 40 60 2400 350 1.20 56 47 - Lost cone.
96 4 8" HTC/WIR 10 10 10 4190 6 4,5 0-5 40 2800 360 1.19 52 57 Drilled 23 hrs on junk,
97 42 83" ChristMT51PP - - - 4230 40 10 5-25 900 3800 571 1.19 52 80 % 20 % ringed out.
98 43 81" HTC/J44 10 10 10 4291 61 26. 40 60 2400 335 1.19 50 061 Full bit run.
99 44 8} Christ/MT51PP - - - 4324 33 64 5-25 900 3200 546 1.19 50 90 % Full bit run. 10 % ringed out.
100 45 83 HTC/J33 1010 9 4430 106 291 30-40 50-60 2750 336 1.20 53 06 i Full bit run.
101 46 83" DB/TB521 - - - 4473 43 11 5-25 900 3250 546 1.19 8 100 % Gauge pads 3/32" undergauge.
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BIT RECORD SUMMARY WELL NO. 31/2-4
e @ @ @

RUN - BIT. BIT  MFGR/TPE JET SIZE DEPTH METRES HOURS OB RPM  PUMP  GPN MUD CODE REMARKS
No. ~ MNo.  Size 123 ouT 1000 LBS PRESS WT VIS TBG
102 47 83" 0B/SDO1 - - 4547 74 15-  5-25 900 3500 546 1.19 54 10% Full bit run 90 % worn
103 48 8}" HTC/J22 0 9 9 4634 87 23} - 40 65 3250 336 1.19 62 86 - Lost 1 cone.
104 49 8} HTC/J55 10 10 10 4705 N 24-  40-45  60-65 2500 33 1,19 50 054 Full bit run.
105 50 8}" HTC/J33 10 9 9 4793 88 28- 40 40-60 3000 336 1.20 52 161 Full bit run,
106 sl 8} SMTH/F4 10 99 4872 79 30j—  45-50 45 3250 3/  1.19 51 374 Full bit run.
}8; §§ gf »ﬁ?g%:: 09 9 4964 92 27— 45 40 3200 %0  1.20 55 4 tsa ?532 1;;1} t):i;orun.
) 9 910 5025 61 24 - 4 3200 360 1.19 53 2 .T.
109 M3 B 15/32%  CB303(9) T o ’ 1.19 53 304% Core no.29.

- 5035 10 4 10-25 70-80 1600 306
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CEMENTATION DATA  WELL No,  3172-4

H IZE/] CEMENT| SACK SLURRY LLOSSES :
JOB JoB OLE SIZE/] CASING | CEMENT| S S MIXWATER. ADDITIVES REMARKS.
DATE | DESCRIPTION |DEPTH(MBOFYSHOE(MBOF] TYPE | USED  WEIGHTIPG) (BBLS)
3.9 30" casing 36"/45Q 446 Class G 838 13,2 Preshwater’} 0.36 gps Econolite L Cement returns observed at seabed.
1980 Class G 659 15.8 Freshwaten| 3% BWOC CaCl2 ) Float shoe did not hold.

|
9.9 20" casing 26" /815 807 |class ¢ 1931 -} 13.2 Seawater | 0.36 gps Econolite Nil Cement retuxns observed at seabed
1980 ) Class G 762 15.8 Seawater .| 2% BWOC CaCl2 :

| ; .
22.10 16" liner 22% /1280 1272 Class G 2448 14.5 Seawater ] 0.2 gps Econolite 97 L .
1980 | 0.1 gps Hr-sL 1n°!l.' vip.ez plug was not released by the dart.
26,10| Cement squeeze 22%/1280 | 1272 Class G 400 14.5 Freshwater] 0.75% BWOC CFR-2 23
1980 | at 16" shoe 12 1/4%/ 0.20% BWOC Halad-9 Squeezed 33 bbls at 750 psl maximum surface pressure.

1285 0.20% BWOC HR-~5
15.12| 13 3/8" casing 15 3/4%/ 1927 Class G 85 13.5 Freshwater| 0.35 gps CFR-2L Nil SSR top plug was not released by the dart. Float
1980 1946 0.16 gps Econolite shoe -did-not hold
0.68 gps HLX-C248 '

TOC at 810 m.
(5% solution) B

Class G | 1185 15.2 Freshwater| 0.22 gps CFR-2L
0.10 gps Econolite
0.45 gps HLX-C248
- (5% solution)
19.2 | 9 5/8* casing 12 174"/} 3983 |[class G | 817 13,5 Freshwater| 0.30 gps Econolite.
1981 4029 0.15 gps CFR-2L Nil TOC at 3290 m (based on volumetric calculations
Class G | 534 15.8 Freshwater] 0.07 gpe ER-12L using HDT-caliper)
0.29 gps CFR-2L
” 0.90 gps HLX-C248
(5% solution)
0.17 gps ER-12L
27.3| 84" bole 84"/5035| 3983 Class G 331 15.9 Freshwater] Q.75 gps BLX-C248 - Interval covered: 5000 - 4800 m BDF
1981 | abandorment Q.3 gps HR-12L
plug
27: 3] 84" hole 84" /4800 3983 Class G 342 15.9 Freshwater] Q.75 gps HLX-C248 - Plug (2} set immediately aftér plug (1) to cover
1961 | \handonment 1.0.3 gps BR-12L interval 4770 ~ 4570 m BDF,
nmen . :
plug
i’;éi 84" hole 4"/4576] 3983 Class G 304 15.9 Freshwateg . 0,75 gpa HLX-C248 - Plug (3] set immediately after plug (2) to cover
:::‘m" 0.3 gps RR-12L interval 4540 - 4340 m BOF.
' .
27,3 | 4" hole 84"/434q] 3983 Class G 382 15.9 +Freshwatex i
1981 | abandonment ’ g;s gﬁ: g::;i“ - Plug (4] aet immediately after plug (3) to cover

plug interval 4310 - 4110 m BDF,

d

Table I/1.377




CEMENTATION DATA WELL No.
JoB Jos HOLE SIZE/}] CASING | CEMENT| SACKS | SLURRY - LOSSES
MIXWATER ADDITIVES REMARKS.

DATE | DESCRIPTION |DEPTH{MBOFYSHOE(MBOF] TYPE | USED  WEGHTIRRG) (BBLS)
27.3 84" hole/- - - Clasa G 472 15.9 Freshwater | 0.75 gps HLX-C248 - Plug (5@ set:immédtately after plug (4) to cover
1981 | 9 5/8" cagq. | 0.3 gps HR-12L interval 4080 - 3880 m BDF., TOC tagged at 3907 m

abandonment BDF. ;

plug
31.3 | Abandonment - - Class G 373 15.8 Freshwater| 0.03 gps HR-6L - Plug (6] set to cover interyal 2000 - 1800 m BDF.
1981 | plug in 9 5/8" : TOC tagged at 1815 m BDF.

stump and

13 3/8" casing
1.4 s i - - Plug (7] set te cover interval 1300 - 1150 m BDF.
1981 p\;::e:: o - - Class G| 356 | 15.8 | Freshuater TOC tagged at 1171 m BOF.

13 3/8" .

casing

Table I/177%
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DEVIATION DATA WELL No.

31/2-4

(MAGNETIC DECLINATION 6° W. OF TRUE NORTH)

DEPTH A.H. ANGLE AZIMUTH  AZIMUTH  DEPTH T.V. NORTHING EASTING  DOG LEG
(M. BDF) (°FROM  (MAGNETIC) (TRUE)  (M.SS) (M.FROM  (M.FROM  (°/100M)
VERT.) LOCN.)  LOCN.)
360 0.00 - - 335 - - -
378 0.00 - - 353 0.00 0.00 0.00
407 0.00 - - 382 0.00 0.00 0.00
435 0.00 - - - 410 0.00 0.00 0.00
450 0.50 303 297 425 0.03 -0.06 3.33
637 0.50 055 049 612 0.94 -0.17 0.44
’721 0.25 315 309 696 1.29 -0.04 0.71
815 0.00 - - 790 1.42 -0.19 0.27
908 1.00 122 116 883 1.06 0.53 1.08
1050 0.50 074 068 1025 0.75 2.22 0.54
1167 0.50 218 212 1142 0.51 2.43 0.81
1280 0.00 - - 1255 0.09 2.16 0.44
1380 0.75 020 014 1355 0.73 2.32 0.75
1558 0.50 175 169 1533 1.10 2.75 0.69
1666 0.00 - - 1641 0.63 2.84 0.46
1820 1.00 125 119 1795 0.02 4.02 0.65
1950 0.75 158 152 1925 -1.32 5.41 0.42
2040 1.00 183 177 2015 -2.62 5.73 0.50
‘1 24 1.50 212 206 2099 -4.34 5.28 0.94
185 1.25 238 232 2160 -5.47 4.41 1.09
2273 1.50 230 224 2248 -6.89 2.85 0.36
2442 1.50 170 164 2417 -10.61. 1.93 0.89
2573 2.75 232 226 2548 -14.44 0.14 1.86
2668 4.00 235 229 2643 -18.20 -4.00 1.33
2763 3.50 240 234 2737 -22.07 -8.85 0.63
2835 3.00 238 232 2809 -24.53  -12.11 0.71
2885 2.25 237 231 2859 -25.91  -13.91 1.50
2931 2.25 243 237 2905 -27.01  -15.36 0.51
2990 1.75 215 209 2964 -28.43  -16.77 1.83
3072 1.00 232 226 3046 -30.02  -17.89 1.03
3212 0.75 288 282 3186 -30.68  -19.67 0.61
@ 0.75 240 234 3275 -30.90  -20.71 0.69
+02 1.00 295 289 3376 -31.00  -22.08 0.83
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"’TH A.H. ANGLE AZIMUTH  AZIMUTH DEPTH T.V.  NORTHING EASTING DOG LEG

(M.BDF)  ~ (°FROM  (MAGNETIC) (TRUE)  (M.SS) (M.FROM (M.FROM  (°/100M)
VERT) LOCN.. ) LOCN. )

3516 0.75 250 244 3490 -31.00  -23.69 0.62
3639 1.00 320 314 3613 -30.61  -25.18 0.83
3730 1.00 333 327 3704 -29.39  -26.19 0.25
3812 1.50 017 011 3786 -27.74  -26.37 1.27
3904 1.00 018 012 3878 -25.77  -25.98 0.54
4021 0.75 315 309 3995 -24.29  -26.36 0.80
4049 0.75 010 004 4023  -23.99  -26.49 2.47
4179 1.00 355 349 4153 -22.03  -26.65 0.26
680 1.50 310 304 4254 -20.43  -27.91 1.05
.9 1.75 315 309 4393 -18.07  -31.07 0.21
4528 2.50 294 288 4502 -16.29  -34.62 0.98
4693 3.50 280 274 4667 -14.83  -43.07 0.75
5024 5.50 TOTCO

o



FORMATION @FAK OFF TEST DATA WE" @No, 31/2:¢

CASING

HOLE

MUD Wt.IN USE

MAX EQUIVALENT MUD Wi.

No. | DATE
SIZE(") | DEPTH(m)| SIZE (") | DEPTH(m)| S5.G. | PSI/IOOOFT | S.G6. | PSI/IOOOFT REMARKS.

1 B.l0.80 20 807 174 818 1,28 554 1.71 740 -

2 [R5.10.80 16 1272 12 1/4 | 1285 1,32 572 1.51 654 -

3 J27.10.80 16 1272 12 1/4 | 1290 1.32 572 1.71 740 After cement squeeze at
16" casing shoe.

4 |22.12.80 |13 3/8 1927 12.1/4 | 1950 1.32 572 1.72 745 Limit test to 1.72 S.G.
equivalent mud weight.
'No leak off observed.

5 [22.2.81 9 5/8" | 3983 8k 4034 1.23 533 1.80 781 Limit test to 1.8Q S.G.

equivalent mud weight,

No leak off observed.

Table I/1.

ot



, TIME ALLOCATION 31/2-4

ted well at 1650 hrs, 28.8.80. Spudded well at 2330 hrs, 01.09.80, and suspended well at 1230 hrs, 10.9.80. Resumed well
a,.er the rig was farmed out to Statoil at 2300 hrs, 6.10.80 and suspended well at 2030 hrs, 6.4.81,

PHASE/ITEM AUG SEPT ocT NOV DEC JAN FEB MAR APR TOT b3
HOURS
Preparation
- towing 21 21.0 0.4
- laying/pulling
anchors 29 29.0 0.6
- preparation
TGB/PGB 23.5 4.5 28.0 0.6
- preparing for
move .
- WoW 7 7.0 0.1
Drilling
- bit on bottom 36 43.5 27.5 57.5 351.5 131.5 249.5 897.0 19.2
- round tripping 2 31.5 121.5 75.5° 193 205.5 178 187.5 994.5 21.3
- reaming/enlarging 17.5 91.5 53 163.5 22 12.5 8.5 368.5 7.9
- circulation/cond.
mud 6.5 36 1.5 10.5 14 9 5 82.5 1.8
- condition hole
or casing 4 5 5.5 14.5 0.3
.mning csg./
i1ling out
cement leak off
tests etc. 39 92.5 . 37 56 224.5 4.8
- cementing/W0C 10.5 11.5 17 3.5 42.5 0.9
~ running/pulling
riser/ and/or
BOP's 27 5.5 - 5.5 38.0 0.8
~ testing BOP's etc. 16 27 17.5 30.5 23 10.5 10 134.5 2.9
- repairs 27 1 7.5 28 151.5 44.5 31 23.5 1 325.0 7.0
- surveys 5 2.5 4 1 15.5 2.5 2 32.5 0.7
- fishing + milling 15 15 19 155.5 25 229.5 4.9
- WOW 18.5 17.5 23.5 42.5 11.5 113.5 2.4
- miscellaneous 8.5 1 2 3 14.5 0.3
Evaluation
- coring on bottom 26.5 177 4 207.5 4.4
- tripping with
core barrel 41.5 157 18 216.5 4.6
- condition hole
for coring 4.5 13.5 3.5 21.5 0.5
- recovery of core 7.5 32.5 40.0 0.9
- opening cored
hole 3 37 40.0 0.9
- condition hole
r logging 1.5 2.5 6.5 6.5 18 35.0 0.7
‘gging 9.5 22.5 63.5 26 61.5 63 246.0 5.3
A\ rculating for
samples 4 6 5.5 1.5 7 24.0 0.5
Abandorment
- plugging back/
WOC/testing 54.5 12 66.5 1.4
- cut/pull csg. 43.5 43.5 0.9
Suspension
~ plugging back/WOC
testing 12 12.0 0.3
- laying down string 10.5 3 13.5 0.3
~ pulling riser and
BOP's/inst. corr.
cap/cut guidelines,
inst. guidelines 64 64.0 1.4
- pulling anchors 28.5 28.5 0.6
- WOW 7 7.0 0.2
- Miscellaneous . 10 10.0 0.2
TOTAL HOURS 4672.0 100.0

Miscellaneous includes:-

‘nction tested Navidrill 3 hours
\"":sted 13 3/8" centralizers inside 16" casing 5,5 hours in Nov.
- Working on RTTS packer in Jan.
- Tested standpipe, surface equipment for leaki in Feb.
- April: 10 hrs repairs on Mantis submarine, 11 hrs repair on slipjoint, lockdogs Rucker ring.

. Table 1/1.¢



2.

MUD_REPORT

See special report from Anchor Drilling Fluid A/S.



3. RIG MOVE AND ANCHORING

REPORT ON RIG MOVE OF THE BORGNY DOLPHIN FROM TANANGER TO BLOCK 31/2-D

The move went very smoothly, after some 1n§tia1 delays waiting for
weather and stability tests. '

A1l Survey equipment performed well and the task was completed within
30 hours of arriving on location.

Sequence of events:

Monday, 18th August - Sunday 24th August 1980

Waiting on weather at Tananger Base.

Monday, 25th Auqust - Thursday 28th August 1980

1650 hours, carrying out stability test in Fjords area near Stavanger.

Al

Thursday 28th August at 1337 hours

On tow to location.

Friday 29th Augqust at 1337 hours

6 miles off location and approaching for anchor drop number 5.
2201 hours, complete running anchors and soak period.

Saturday 30th August at 0800 hours

Commenced test-tensioning of anchors.
1100 hours complete test and commenced deballasting.

1900 hours gave go-ahead to spud after mean of 7 SATnav 2 D passes
showed rig approximately 25 metres from location.



Pulse 8 shows rig approximately 8 metres from location-
Commenced satellite 3D passes.

Sunday 31st Auqust at 0800 hours

Initial 3D passes confirm rig location.

0940 hours Shell Surveyor and Towmaster depart rig by Helicopter to
Bergen, together with Pulse 8 equipment and Decca Engineer.

UDI REPORT ON THE MOVE BY SATELLITE NAVIGATION
PULSE 8 OF THE DRILLING RIG "BORGNY DOLPHIN"

General Remarks

Two UDI personnel and one Decca Engineer were mobilised on Monday, 18th
August. After making contact with the Norske Shell office at Tananger,
the equipment was installed and checked by 2030 the same day.

Due to the completion of repairs and then the awaiting of acceptable
weather conditions, the rig did not leave Tananger Base until 0300 on
25th August to carry out ballasting tests in Stavanger Fjord.

When the tests were completed on Thursday, 28th August the rig departed
from Stavanger to its new intended location at 31/2-D.

After leaving at 1600 on 28th August, the initial course of 322 degrees
and for a distance of 140 miles, was covered by 1444 on 29th August
when the drop anchor (Anchor No. 5) was lowered.

The rig was over the location by 1508 when the sequence of running
seven remaining anchors commenced. At 0115 on 30th August all the
anchors were laid and a six hour period was required to allow them to
"soak".

During this period five satellite passes were recorded and plotted
together with the Decca Pulse 8 position to analyse the offsets
required for the rig to be positioned over the required location.



®

At 0800 tensioning of the anchors commenced and was completed at 0905
on 30 th August. During the tensioning the rig was positioned 14 metres
from the required location, which was acceptably within the 75 metre
tolerance.

After de-ballasting the rig, collection of the required 30 x 3-D passes
commenced. After five, the position computed was 20 metres on a bearing
of 280 degrees, which was acceptable, and the Decca Pulse 8 equipment,

plus Engineer and Shell Survey Representative, departed from the rig at
0945 on 31 August 1980.

During the following two days the collection of satellites continued,
and at 0530 on 2nd September the 40th was recorded.

This positioned the derrick at:-
Lat 60° 51' 23."57 N. Lon 03° 30' 44."33 E.

This placed the rig at a distance of 18.9 metres on a bearing of 279.7
degrees fromthe required location.

A1l survey aid equipment departed from "Borgny Dolphin" at 1940 on 2nd
September, arriving Bergen 2020. The UDI personnel and equipment
arrived in Aberdeen at 1900 on 3rd September 1980.

HYDROGRAPHIC SURVEYOR : . A. Parker

ELECTRONICS ENGINEER : R. Barron

DECCA ENGINEER : R. Rae



DATE
18.08.80

19.08.80
20.08.80
21.08.80
22.08.80
23.08.80
24.08.80
25.08.80

26.08.80
27.08.80
28.08.80
29.08.80

"BORGNY DOLPHIN"

SEQUENCE OF EVENTS

1830

TIME EVENT

13.57 Personnel and equipment depart Aberdeen
Airport.

15.42 Arrive Stavanger.

1600 Arrive Norske Shell, Tananger.

1705 Arrive on "Borgny Dolphin®.

1810 Equipment arrives on rig.
Set up and check equipment.

2030 A11 UDI/Decca equipment operational.

AM/PM Awaiting repairs.

AM/PM Awaiting repairs.

AM/PM Awaiting weather.

AM/PM Awaiting weather.

AM/PM Awaiting weather.

AM/PM Awaiting weather.

0300 Commence preparations for moving rig from
Tananger Harbour.

1030 Clear of quay.

1500 Arrive Stavanger Fjord for tests.

AM/PM Carry out tests.

AM/PM Carry out tests.

1600 Depart Fjord to new location 31/2-D.

1237 10 nautical miles from location.

1444 Drop anchor No.5.

1445 Anchor No. 5 on bottom.

1508 On location.

1520 Buoy No. 5 in water.

1525 Anchor 1 pennant passed.

1627 Anchor 1 on bottom.

1720 Pennant No. 8 passed.

1805 Buoy No. 1 in water.

Anchor No. 8 on bottom.



1841 Pennant No. 4 passed.

. 29.08.80 1908 Anchor No. 8 buoy in water.
1954 No.2 pennant passed.
2010 No.7 pennant passed.
Anchor No.4 on bottom.
2047 Buoy No. 4 in water.
2055 Anchor No. 7 on bottom.
2100 Anchor No. 2 on bottom.
2140 No 7 buoy in water.
2201 No. 2 buoy in water.
2343 No. 6 pennant passed.
2345 No. 3 pennant passed.
30.08.80 0000 Anchor No. 6 on bottom.
0032 . Buoy No. 6 in water.
. 0045 Anchor No. 3 on bottom.
0015 Buoy No. 3 in water,
0800 Commence tensioning anchors.
0905 Completed tensioning.
0915 Pulling in anchor No. 1.
0924 Anchor 1 on bottom.
0930 Re-tension anchors.
1050 Commence de-ballasting.
1200 Start collection of satellite passes.
1940 Rig down to drilling draft.
Re-commence collection.
2010 Interference from existing aerials onboard.
Sattellite passes interrupted.
‘ 2345 Re-site satellite antenna.
New offset and initialisation.
31.08.80 0045 Collection of satellite passes commenced.
01.09.80 AM/PM Collection of satellites.
02.09.80 0530 40th satellite passes.
1940 Depart "Borgny Dolphin”.
2020 Arrive Bergen.
03.09.80 1745 Depart Bergen.
1900 Arrive Aberdeen.
Off hire,



FINAL POSITION OF "BORGNY DOLPHIN"

BLOCK 31/2-D

LAT 60% 51' 23."57 NORTH

LON 03° 30 44."33 EAST

THIS IS IN TERMS OF E.D. 50 INTERNATIONAL SPHEROID BASED ON
TRANSFORMAT ION CONSTANTS AND COVERSION PARAMETERS USED ON THE
ACCOMPANYING SYSTEM COMPARISON FORM INCLUDED WITH THIS REPORT.

REQUIRED LOCAT ION:-
LAT 60° 51' 23."5 NORTH

LON 03° 30' 45."6 EAST

THIS PLACES THE RIG AT A DISTANCE OF 18.9 METRES ON A BEARING OF
279.7° FROM THE REQUIRED LOCATION.
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PULSE 8/SAT NAV COMPARISON

LOCAT ION: 31/2-0 NORWAY

FINAL PULSE 8 CO-ORDS ANTENNA (ED 50)
FINAL SAT NAV CO-ORDS ANTENNA (ED 50)
FINAL PULSE 8 CO-ORDS DERRICK (ED 50)

FINAL SAT NAV CO-ORDS DERRICK (EE 50)

PULSE 8 PATTERNS USED: PATT 1: 1.2
PULSE 8 C-0's USED: PATT 1: -0.08

FINAL PUSE 8 READINGS: PATT 1: 11951.12

PULSE 8 ANGULAR OFFSET: +9.22°
PULSE 8 DISTANCE OFFSET: 33.27
SAT NAV ANGULAR OFFSET: +45.37°
SAT NAV DISTANCE OFFSET: 48.84
FINAL RIG'S HEADING: 321

DIFF IN METRES PULSE 8/SAT NAV (DERRICK):

HT ANTENNA PULSE 8: 20.7
HT ANTENNA SAT NAV: 20.7
PULSE 3 MODEL USED: MR II

RIG BORGNY DOLPHIN

LAT 60° 51' 24.79"N
LONG 03°% 30' 44.63"E/W

LAT 60% 51' 25.14"N
LONG 03° 30' 44.69"E/W

LAT 60° 51' 23.86"N
LONG 03° 30' 45.77"E/W

LAT 60° 51' 23.57"N
LONG 03° 30’ 44.33"E/W

PATT 2: 1-3 PATT 3: }-4

PATT 2: +0.05 PATT 3: +0.16
PATT 2: 23006.57 PATT 3: 34490.77
FROM RIG'S HEAD

M FROM DERRICK CENTRE TO ANTENNA
FROM RIG'S HEAD

M FROM DERRICK CENTRE TO ANTENNA
DEGREES TRUE

8.7 N 21.88 E

M ABOVE MEAN SEA LEVEL

M ABOVE MEAN SEA LEVEL

1048.



RIG AND PLATFORM POSITIONAL DATA FOR COMPARISON OF
POSITIONAL VARIATION BETWEEN SATELLITE AND LAND BASED
RADIOQ SYSTEM FIXES

RIG: BORGNY DOPHIN SITED IN BLOCK: 31/2-D Norway OQPERATOR: SHELL

SATELLITE DERIVED POSITION

FINAL FIX:

LATITUDE: 60° 51' 23.57° North LONGITUDE: 03° 30' 44.33" East

HEIGT OF AERIAL ABOVE MEAN SEA LEVEL: 20.7 metres

HEIGHT OF AERIAL ABOVE SPHEROID: 50.5 metres BY 3-D FIX
POINT ON STRUCTURE FIXES: Centre of Derrick
OFFSET TO POINT FIXED BY RADIO SYSTEM: 45.37 M AT 150.22° TRUE

DATES AND TIMES OF OBSERVATIONS: _ 31 Augqust 1980 - 2nd September 1980

FIXING METHOD: 3-D GEOID MAP USED: _ UDI

NO. OF 2-D PASSESS RECORDED -

NO. OF 3-D FIXES EVALUATED 40

PASS ALTITUDE RESTRICTION ON OTHER MANUAL DATA EDITING APPLIED:

DATUM SHIFTS APPLIED FROM N.G.S. 72 DATUM TO E.D. 50 DATUM
X: +84 Y: +103 2 +127

SPHEROIDAL PARAMETERS USED FOR SATELLITE DATUM: a = 6378135  +—298.26
f

6378388  +-297.00
7

SPHERODIDAL PARAMETERS USED FOR FINAL FIX DATUM: a

FINAL SPREAD OF 3-0 FIXES: LAT. + _3.5m APPROX. LONG + 3.5 m _ APPROX

SURVEY CONTRACTOR: UnI EQUIPMENT USED: Magnavox




4.

SITE SURVEY 31/2-4

Survey vessel M/V "Bommeloy".

A/S Geoteam was commissioned by A/S Norske Shell Exploration and
Production to perform a geophysical and bathymetric site survey in
Block 31/2.

The survey programme was an extension to a site survey performed in
May 1979.

The coordinates for Well 31/2-4:

Latitude 60° 51' 23.57" N
Longi tude 03° 30' 44.33" E

The field work started 3 January 1980 but was temporarily stopped
after one hour due to extremely bad weather conditions and due to
problems with the vessel. The work was resumed on 6 January 1980
and completed 9 January.

Analog Profi11ng: echo sounder, side scan sonar and sparker,
deep tow boomer.

For this location 9 lines - dir 135°/315% - with a spacing of
170 metres were to be run to the south-west of the area earlier
covered and 8 lines - dir 45°/225° - with the same spacing to
the north-west of the area covered before. In addition 5 cross
lines were recorded.

The profile lines were run according to the programme with the
exception that the cross lines were not run with side scan sonar.
The data from the Deep Tow Boomer showed to be deteriorated by
noise and the analog sparker was therefore utilised on all profiles
since it gave a rather good data quality.



Digital profiling: high energy sparker.

Within the inner area 13 lines were to be run in a direction of

45°/315° and 3 cross lines in a direction 135°%/315°,
utilising high energy sparker with multichannel recording.

Three soil samples - penetration 6 metres - were taken in the area
covered with analog profiling equipment.



5. GEOLOGICAL SAMPLES

Ditch Cuttings

Cutting samples were collected every 10 m from 450 m to 1170 m. In
the interval 1170 m to 5035 m (TD) samples were taken every 3 m.

The cuttings were described by Geoservices geologists supervised by
the Shell wellsite geologists.

Descriptions of the cuttings are represented in the Geoservice
Master Log and in the Wellsite geologist's cutting log.

Cores

For making a detailed evaluation of the reservoir it was decided
to cut diamond bit cores over the entire hydrocarbon bearing
Middle/Upper Jurassic interval.

To get information about the cap rock and the interface between cap
and reservoir rock, coring was commenced in Paleocene claystone at
1320 m. Altogether 28 cores were cut before coring terminated below
the oil/water contact at 1663 m. However the interval 1334 - 1338 m
was drilled with a nommal bit and junk basket/junk sub. Thus a
total of 339 m of cores were cut and 281 m or 83% of cores were

recovered.

In order to avoid the cored unconsolidated sand in the upper part
of the reservoir from falling apart, this interval was cored with a
fibre glass sleeve inner core barrel.

For details see core description sheets and Geoservice Master
Log/Cuttings Log.



Core no 1 1320 - 1326 m recovery 96
" " 2 1326 - 1334 m " 5
" " 3 1338 - - 1347 m " 100
" " 4 1347 - 1365 m " 56
" " 5 1365 - 1379 m " 93
" " 6 1379 - 1397 m " 100
" " 7 1397 - 1410 m " 100
" " 8 1410 - 1415.5 m " 91
" " 9 1415.5 - 1426.6 m " 86
" " 10 1426.6 - 1443.5 m " 1
" " 11 1443.5 - 1452.5 m " 100
" " 12 1452.5 - 1454.5 m " 90
" " 13 1454.5 - 1472.5 m " 68
" " 14 1472.5 - 1482.5 m " 70
" " 15 1482.5 - 1484.5 m " 33
" " 16 1484.5 - 1490 m " 100
" " 17 1490 - 1508 m " 91
" " 18 1508 - 1526 m " 92
" " 19 1526 - 1544 m " 96
" " 20 1544 - 1562 m " 100
" " 21 1562 - 1567 m " 97
" " 22 1567 - 1585 m " 87
" " 23 1585 - 1603 m " 79
" " 24 1603 - 1607 m " 89
" " 25 1607 - 1621 m " 100
" " 26 1621 - 1627 m " 85
" " 27 1627 - 1645 m " 97
" " 28 1645 - 1663 m " 99

Core nos. 3-21 were taken with fibre glass sleeve inner core
barrel. The rest were taken with a coventional core barrel.

The low recovery percent in core no. 10 is due to failed
"Navidrill" downhole turbine experiment.

At TD one core was taken with a conventional core barrel.

Core no. 29 5025 - 5035 m recovery 84%
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Sidewall Cores (CST)

During 4 logging runs a total of 240 shots were attempted. 170
samples were recovered,

Description of samples is enclosed in Enclosure 2.



SUMMARY OF LITHOLOGY

(A more detailed description is presented in chapter I1/2
Stratigraphy).

448 - 1203 m Claystones, silty and sandy with minor
sandstone beds. Trace lignite. Calcareous

bands towards base.

1203 - 1234 m Claystones, silty, tuffaceous.

1234 - 1356.5 m Claystones, slightly silty.

1356.5 - 1364.5 m Marl grading to echinoderm spine
wackestone with pieces of chalk.

1364.5 - 1460 m Sandstones, fine to coarse grained,
calcite cemented bands.

1460 - 1520 m Sandstones, very fine to fine grained,
grading to siltstones. Calcareously
cemented stringers.

1520 - 1652 m Fine-grained, micaceous, sandstones
interlayered with fine to coarse
sands tones.

1652 - 1667 m Fine, medium and coarse grained
sands tones.

1667 - 1784 m Very fine grained micaceous sandstones
and siltstones. Calcareously cemented
stringers.

1784 - 1901.5 m Fine to coarse sandstones, some

siltstones, shales and claystones. Coal
beds. Calcareous bands.



1901.5

2007.5

2107

2125.5

2241

2256

2393.5

3345

2007.5 m Claystones/siltstones with minor
sandstones. Calcareous stringers.

2107 m Claystones and sandstones interbedded.
Calcareously cemented bands.

2125.5 m Claystones.

2241 m Sandstones, fine to coarse. Calcareously
cemented bands.

2256 m Claystones.

2393.5 m Sandstones, fine to coarse with some grey
to reddish claystones. Trace coal. Calcite

cemented bands.

3345 m Claystones/siltstones interbedded with
sandstones. Claystones dominates towards
base.

5035 m(TD)Predominantly sandstones. Several
claystone and siltstone beds do, however,

occur.



HYDROCARBON INDICATIONS FROM SAMPLES

Tertiary

In the interval 990 - 1365.5 m (drillers depth) a spotty gold
direct fluorescence together with a milky white - yellow cut
fluorescence occasionally occurred in cuttings, SWS or cores.

Traces of gas are also recorded.

Upper/Middle Jurassic

Hydrocarbons were encountered in samples of Jurassic sandstone.

Gas shows: 1365.5 - 1567 m
0i1 shows: 1564 - 1690 m (partly discontinuous)

Good oil shows: 1567 - 1580 m

During coring operations a relatively high mud weight was used
(1.33 kg/1). In addition the gas often was not circulated out
completely. Accordingly rather modest gas shows were encountered.
The highest reading (at 1545m) in the gas bearing zone showed:
1.9% C1
0.34% C,

On recovery of the core from the gas zone a strong gassy smell was
apparent on the drill floor and a weak milky white cut fluorescence
was observed. Direct fluorescence was pale yellow or absent. Cut
dicolouration was not noted.

At 1564 m a patchy pale yellow direct fluorescence accompanied by a
weak milky white cut fluorescence appeared and at 1566 m a weak
yellowish cut was recorded in addition.

With an exception for the doggers a uniform yellow direct
fluorescence accompanied by a streaming, moderately strong,
yellowish brown cut discolouration and a moderate, milky white,
streaming cut fluorescence occurred between 1567 and 1580 m. 0il
bleeds and irridiscence were also observed.



Further down the intensity of shows decreased to a patchy or spotty
pale yellow direct fluorescence together with none or very light
yellow cut discolouration.

In the interval 1627 to 1644 m, however, the intensity of
fluorescence increased to patchy - uniform pale - bright yellow
with a cut discolouration of light yellow - yellowish brown.

Below 1644 m the cores revealed no 0il shows.

The cutting from the interval 1665 to 1690 m gave traces of yellow
sample fluorescence and a weak yellow crush cut.

Below 1690 m no oil shows were encountered. However traces of gas
prevails.

Lower Jurassic/Triassic

Traces of gas appear down to 2236 m and in the intervals 2367 -
2375 m, 2423 - 2442 m and at 2764 m.



PETROPHYSICAL REPORT

General

A petrophysical evaluation has been made from the top of the
Jurassic sands at 1364.5 m downwards. The interpretation is based
on a suite of Schlumberger logs, a complete listing of which is
presented in table [/7.1.

The Jurassic sands are interpreted to be gasbearing from 1364.5 m
to ca. 1568 m and oilbearing down to ca. 1580 m; below this depth
no moveable hydrocarbons are encountered, although less clean sands
still may contain some residual saturation.

The presence and extent of the gas column is apparent both from the
logs (negative separation between FDC and CNL logs in clean sands)
and from a graph of RFT-pressures versus depth (see: reservoir
engineering section); down to 1556 m it is confirmed by a RFT gas
sample. However, the accurate pick of the GOC is hampered severely
by the lithology effect on the logs, placing the GOC somewhere
between 1567 and 1573 m, the most likely place from logs being
1568m.

The o011 water contact at ca. 1580 m is best visible from the
difference in resistivity above and below this depth; since it does
not occur in a clean sand and also a tight stringer is present,
influencing the resistivity profile, the contact is not as well
defined as in other wells like 31/2-2 and 31/2-5.

Due to the relative small difference in density between o0il and
water the inaccuracy of the RFT-tool and the limited extent of the
0i1 column a graph of RFT-pressures versus depth does not
conlusively show the oil-water contact and also no RFT-sample has
been taken to confirm presence of oil.

- Results of the evaluations are presented as a depth plot of
porosities and hydrocarbon saturations on the Log and Core
Compilation Sheet.



Overview of Schlumberger logging operations on well 31/2-4

Casing Drilling Bit Operation Log Interval Date
depth depth size ' run (m)

450 815 173 ISF/BHC/GR/SP 1 450-818 6/9/80
" " FDC/CNL/GR/CAL 1 450-818 6/9/80
807 1280 173 ISF/BHC/GR/SP 2 807-1269 12/10/80
" " 173 FDC/CNL/GR/CAL 2 807-1270 13/10/80
" " 22 BGT 1 807-1274 16/10/80

174 csT |

1271 1950 12-1/4 ISF/BHC/GR/SP 3  1271-1938 24/11/80

" " FDC/CNL/GR/CAL 3  1271-1938 "

" " DLL/MSFL/GR 1 1271-1936 "

" " LoT 1,1A 1271-1936 "

" " NGT 1 1350-1635 E

" " LSS 1 1271-1940 25/11/80

" " HOT 1  1271-1934 "

" " HDT-2 1 1271-1934 "

" " RFT 1 26/11/80

" " CST i

" " BGT 2=5 5-14/12/80
1920 CBL/VDL 1 352-1913 17/12/80
1926 3991 12-1/4 ISF/BHC/GR/SP 4 1926-3988 12/2/80

" " FDC/CNL/GR/CAL 4 1926-3990 "

" " HOT 2 1926-3990 13/2/830

" " RFT 2 !

" " csT 16/2/81
3983 CBL/VDL 2 1800-3985 25/3/81
3985 5034 8% ISF/BHC/GR/SP 5 3985-5031 23/3/81

FOC/CNL/GR/CAL 5

HOT
RFT
cstT
CIS
GR

3
3

3985-5032 "

3985-5032 "
24/3/81
25/3/81

26/3/81

Table I/7.1



List Of Abbreviations

BGT Borehole Geometry Tool

BHC Borehole Compensated Sonic

CAL Caliper

CBL Cement Bond Log

CIS Customer Instrument Service.

CNL Compensated Neutron Log

CsT Chronological Sample Taker

DLL Duall Laterolog

FDC : Formation Density Compensated

GR Gamma Ray

HOT High Resolution Dipmeter Tool
HOT-2 High Resolution Dipmeter Tool (experimental)
ISF Induction Spherically Focused

LoT Litho Density Log

LSS Long Spacing Sonic

MSFL Micro Spherically Focused Log

NGL Natural Gammaray Spectroscopy Log

RFT Repeat Formation Tester



SpP Spontaneous Potential

VDL variable Density Log



(

WIRELINE FORMATION TESTS

Objectives

Between the top of the reservoir at 1364.5 m BOF and the final
depth of 5035 m BDF three runs were made with the Schlumberger
Repeat Formation Tester (RFT) at different stages during the
drilling of the well. The objectives of these surveys were:

1. Confirm formation fluid pressures and pressure gradients
obtained from RFT's in previous wells in block 31/2.

2. Assist in determining fluid contacts.
3. Obtain preliminary fluid samples.

4. Determine the vertical extent of the aquifer below the
hydrocarbon bearing reservoir.

Summar

The first RFT run covering the hydrocarbon bearing interval and

the upper 265 metres of underlying aquifer established gas and
water gradients of 0.058 and 0.45 psi/ft respectively (see Fig.
1/8.1). An oil gradient could not be indentified from the RFT
pressures. It was not possible to accurately define the GOC because
of lithological effects on the electrical logs, but the depths of
1572 m BDF is consistent with interpretations in other wells. The
OWC was picked from logs at 1580 m BDF. The gas gradient line
confirms the reservoir pressure of about 2280 psig at GOC.

The two other RFT runs, covering the interval down to 4969 m BOF
indicate a change in pressure regime between 2713 and 3262 m BOF.
This is identified by a shift of some 100 psi in reservoir pressure
and a higher water gradient (0.46 psi/ft). (See Fig. 1/8.2). This
shift represents the downward extent of the aquifer beneath the
reservoir,



The two observed water gradient lines intersect close to seabottom
suggesting two hydrostatic pressure regimes.

Operational Aspects

As in previous wells in block 31/2 cuttings and recovered cores
from 31/2-4 had suggested the existence of an oil layer between the
gas and water bearing parts of the reservoir. Subsequent electic
logs indicated a gas/oil contact somewhere between 1567 and 1573 m
BOF. A tight calcareous zone at this interval makes it impossible
to accurately determine the GOC. However, the latter depth, 1572m
BDF (1547 m s.s.), is consistent with observations in other wells.
The oil/water contact was determined at 1580 m BDF which gives an 8

metre o1l column.

Since 31/2-4 was a socalled "deep test" drilled to a total depth of
5035 m BDF, information from the formations below the main
reservoir could be obtained. Although electric logs had indicated
these to be water bearing, the RFT was used to establish the
general pressure regime and pressure barriers.

The first RFT run was made prior to setting the 13-3/8" casing
(shoe at 1927 m BDF). It covered the hydrocarbon bearing reservoir
and the upper part of the aquifer below. Twenty pressure readings
were taken going down the hole from 1396.5 to 1845.5 m BOF (see
Fig. I/8.1). The eight upper readings indicate a reasonable gas
gradient of 0.058 psi/ft down to 1568.5m BDF. The gas gradient line
indicate a reservoir pressure of 2278 psig at the GOC (1572 m BOF)
which is consistent with the value of 2280 psig suggested by RFT's
and build-ups in other wells in 31/2. On the way out of the hole
the hole a preliminary gas sample was taken at 1566 m 8DF. All
pressure point below 1568.5 m BDF seem to fall on the water
gradient line (0.45 psi/ft). There is no indication from the
pressures of an oil gradient between the gas and water. However,
with Timited data available in the transition between the gas and

~ water lines, the existence of an 8 metre 0il gradient cannot be
excluded.



The second RFT run was made prior to setting the 9-5/8" casing
(shoe at 3983 m BDF) and covered the interval from 2142 to 3585.5 m
BOF with 9 fluid pressure readings. The upper 6 pressure values
extended the water gradient from the first run (0.45 psi/ft) down
to 2713 m BOF (see Fig. 1/8.2). The three remaining pressures
(3262, 3402 and 3585.5 m BDF) belong to a different gradient line.
A shift of some 100 psi occurs between 2713 and 3262 m BDF which
might be explained by a change in 1ithology around 3226 m BDF.

In the third and last RFT run three more pressures were obtained
over the interval 4303 to 4969 m BDF. These three points together
with the three last readings from run 2 define a second gradient
line of 0.46 psi/ft suggesting a more saline water than that of the
aquifer immediately below the hydrocarbon reservoir. (see Fig.
1/8.2). '

It is interesting to note that the two water gradient lines
intersect close to a seabottom at a pressure equivalent to
seabottom pressure. This suggests that both pressure required are
virtually hydrostatic.
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PART II

GEOLOGICAL REPORT




1.

INTRODUCT ION

The well 31/2-4 is located some 10 km NNW of the discovery well
31/2-1 in a separate fault compartment near the crest of the
Jurassic gas accumulation (Fig. 1I/1). This crestal area appears
also to coincide with the culminations of all deeper horizons that

can be mapped.

TD of the well was proposed to be 5000 m below sea level or in
Paleozoic formations whatever came first. This would satisfy the
concession commitment of a deep test in block 31/2.

The objectives of the well were two-fold:

a) The Paleozoic or Early Triassic formations

- to test the possible presence of hydrocarbons in the
structurally highest fault block of a deep structure in
block 31/2.

- to evaluate the reservoirs, seals and possible
pre-Jurassic source rocks.

- to determine the age of the as yet unpenetrated deeper
horizons for a better understanding of the regional
geologic setting.

- to drill in a location without major faults.

b) The Jurassic gas accumulation

- test hydrocarbons at a location of nearly maximum gross
hydrocarbon column.

- test lateral variations in reservoir characteristics
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STRAT IGRAPHY

Lithostratigraphy

The lithologies drilled in 31/2-4 can be subdivided as follwos:

Nordland & Hordaland
Group (Recent-Eocene)

Rogaland Group
(Eocene-Paleocene)

Humber Group
(Early Kimmeridgian
-Bathonian)

Brent Group
(?Bathonian-?Toarcian)

Dunlin Group Equivalent
(Toarcian=-Pliensbachian/
Hettangian)

New Red Group
(?Hettangian/?Rhaetian-
Skythian)

Claystones, silty and sandy, 361-1203 m
with minor Sandstone beds.

Trace lignite. Calcareous bands

occur towards base of Horda-

land Group.

Claystones, silty and 1203-1364.5m
occasional tuffaceous. Marl
towards base.

Sand-Sandstones and Silt- 1364.5-1784m
stones. Numerous calcareously
cemented bands.

Sandstones with minor 1784-1901.5m
Siltstones, Shales and

Claystones, Coal layers.

Few bands of calcareous

sandstones.

Sandstones and silty 1901.5-2256m
Claystones. Numerous

calcareously cemented

sandstone bands.

Sandstones, Siltstones 2256-5035m
and Claystones. Calcareously

cemented bands most

frequently in upper part.

Predominantly sandstones

in Tower part.

Table I1/2.1



a) Nordland and Hordaland Groups

b)

361-1203 m

Between seabed at 361 m and 446 m the well was neither sampled
nor logged.

From 446 to 494 m soft grey brown sandy clays were encountered.
The interval between 494 and 528 m is dominated by fine to
medium sands. From 528 to 724 m soft grey brown sandy clays were
again encountered with lignitic layers near the top. The
interval between 724 and 1203 m consists of grey brown, olive,
and blue to green, silty claystones, which occasionally grade to
siltstones. This section is marly towards the base with
1ime-mudstone bands.

Rogaland Group
1203-1364.5 m

Four formations are present:

1) Balder Formation
1203-1234 m

This formation is composed of grey to blue green, silty
claystone which is tuffaceous in places. Traces of yellow
brown sandy siltstones and grey to orange lime-mudstones are
also described.

2) Sele Formation
1234-1256 m

This formation is made up of grey to brown, micaceous,
slightly silty and laminated claystone.



3) Lista Formation
1256-1356.5 m

This consists of grey green, slightly silty, slightly
fissile and micromicaceous claystones with rare sandgrains.
In the bottompart slickensides, siderite, pyrite, and
calcareous mudstones occur.

4) Maureen Formation
1356,5-1364.5 m

The upper part of this unit is composed of light grey to
green marl with pyrite and foraminiferas. The lower part
consists of a light grey green marl grading to echinoderm
spine wackestone. This part comprises chalk pieces,
glauconite, foraminifera and occasionally darker lenses
showing soft sediment deformation.

¢) Humber Group
1364.5 - 1784 m

This group is subdivided into five formations:

1) Sogn Formation
1364.5 - 1460 m

This interval is dominated by fine to coarse, light grey to
grey moderately to occasionally well sorted, loose to friable
sand/sandstones. However, the area 1437 - 1460 m is more
consolidated, and calcareously cemented bands occur
throughout the section. The content of mica and carbonaceous
material is generally on the low side except in the intervals
1367 - 1381.5 m and 1408 - 1415 m, in which grey, very fine
to fine, well sorted sandstones are present. In some layers
coarse shell debris is abundant. Low angle crossbedding is
common in the cleaner sandstones. The more fine grained ones
are generally strongly bioturbated.



2) Middle Heather Formation

3)

4)

1460 - 1520 m

This section consists of a well sorted, friable to
moderately hard, grey to dark grey, silty sandstone grading
to siltstone. This deposit is very rich in mica. Carbonaceous
material is common to abundant, and small shell fragments are
common. The sediments are generally heavily bioturbated, but
occasionally primary structures are preserved. Occasionally
thin, more poorly sorted, coarser-grained beds occur.
Calcareously cemented stringers are common.

Fens Formation
1520 - 1652 m

The formation comprises grey to dark grey, very fine, well
sorted, micaceous sandstones interlayered with fine to coarse,
light grey to grey, poorly to well sorted sandstones. Between
1568 and 1644 brown oil stain is usual. The formation is loose
to moderately hard with some calcareously cemented bands.
Primary structures are usual, but especially in the finest
sediments often destroyed by bioturbation.

Kross Formation
1652 - 1667 m

Grey, very fine, well sorted, micaceous sandstones are
interbedded with 1ight grey to grey, moderately to well
sorted, fine to coarse sandstones.

Lower Heather Formation
1667 - 1784 m

This section consist of grey to dark grey, very fine,
argillaceous sandstones grading towards base to light grey
sandy siltstone. Some calcareously cemented bands are also
present.



d)

e)

Brent Group
1784 - 1901.5m

In this group, very fine to very coarse, poorly to well

sorted sands/sandstones dominate. In the intervals 1808-1824 m
and 1856 - 1863 m black to dark brown coal beds interlayered
with light grey siltstones and 1ight grey to dark grey brown
shales/claystones occur. Towards the base several calcareously
cemented sandstone bands appear.

Dunlin Group Equivalent

1)

2)

1901.5 - 2256 m

This group comprises the following five formations:

Drake Formation
1901.5 - 2007.5 m

The top part (1901.5 - 1930 m) is made up of light to medium
grey siltstones which occasionally grade towards shale. In
the middle part poorly sorted sandstones are interlayered
with siltstones. The bottom part (1951.5 - 2007.5 m) consists
of light grey, silty, sticky clays.

Cook Formation
2007.5 - 2107 m

This formation comprises very thick beds of fine to very
coarse, moderately to well sorted sands/sandstones in between
very thick beds of light grey, sticky clays. Mica, pyrite, .
shell debris and calcareous bands are also present.

3) Upper Amundsen Formation

2107 - 2125.5 m

Medium grey, sticky, silty clays/claystones were encountered.



4)

5)

f)

1)

2)

Johansen Formation
2125.5 - 2241 m

This is a sandstone section, coarse and moderately sorted in
the upper part, becoming finer, better sorted and micaceous
towards the base. Calcareously cemented bands and pyrite
occur throughout the section.

Lower Amundsen Formation
2241 - 2256 m

The interval is built up of light grey, sticky, silty clay.

New Red Group

2256 - 5033 m

The group is subdivided into three formations:

Statfjord Formation
2256 - 2393.5 m

It is dominated by poorly to moderately sorted, fine to very
coarse sand/sandstone, which is conglomeratic in parts. At
2277 m black to dark brown coal is observed. In the interval
2295 to 2324 m, however, there is a white to light grey brown
claystone becoming red brown, pink and purple towards the
base. Occasionally calcareously cemented bands occur.

Cormorant Formation
2393.5 - 3345 m

This interval consists of claystones/siltstones interbedded
with sandstones. From 2802 m claystones/siltstones dominate.
The sandstones are very fine to very coarse, poorly to well
sorted with colours varying from greyish to reddish.
Feldspars, as well as igneous and metamorphic rock fragments
occasionally occur. The claystones/siltstones are grey,
brown, orange brown, yellowish brown, red brown, purple brown



and grey green in colour and occasionally sandy. In the top
part calcareously cemented bands are common.

New Red Group undifferentiated
3345 - 5035 m

This section is dominated by sandstones. Several claystone
and siltstone beds do however occur.

Between 3345 and 3469 m a fine to very coarse poorly to
moderately sorted sandstone occasionally containing feldspars
and heavy minerals occurs. Argillaceous bands are
subordinate. In the interval 3469 to 3682 m dark red brown,
occasionally orange to grey green silty claystones
interbedded with very fine to coarse sandstones occur. The
section 3682 to 3896 m is dominated by very fine to very
coarse sandstones with occasional potassium feldpars, heavy
minerals and schist fragments. From 3896 to 4482 m
claystones, siltstones and sandstones are interlayered.
Sandstones are constituting the largest fraction. The
claystones/siltstones are light to dark red brown, orange
brown, brown, dark grey and grey green. In the intervals 4056
to 4061 m and 4072 to 4077 m bituminous material is
encountered. The sandstones are very fine to very coarse,
poorly to well sorted and layers rich in feldspars, heavy
minerals, mica or metamorphic rock fragments occur. The
interval 4482 to 5035 m (TD) is dominated by very fine to
very coarse, poorly to well sorted sandstones, occasionally
with feldspars, heavy minerals and metamorphic fragments.
Layers of dark red, red brown, yellow brown and brown
claystones/siltstones occasionally occur.



Biostratigraphy

In a study by EP/12 SIPM the following biostratigraphical
subdivision were established:

994.3 - 1234 m
1246.3 - 1364.3
1368.2*
1371.1*-1382.9*
1385.6*-1415"m
1444 .4*-1437.3"m
1489.1*~1537"m
1539.7*-1709.0 m
1713.2-1728.6 m
1739.6-1773 m
1902-2005.9 m
2028.5-2075.5 m
2114.7-2246.6 m
2400* m
2406* m
3297* m
3813* m
4041* m
4740%-5025.1*m

* Driller's depth

Eocene

Paleocene

Early Kimmeridgion

late Late Oxfordian

early Late Oxfordian

Early Oxfordian

Late Callovian

Middle Callovian

Late Bathonian - Early Callovian
Middle Bathonian

Toarcian

Pliensbachian

Hettangian - Pliensbachian
Rhaetian - Hettangian
Rhaetian

Carnian

Ladinian

Anisian

Skythian

Table 11/2.2



3. SEISMO STRAT IGRAPHY

Velocity Survey

A comprehensive velocity survey was carried out by SSL. A total of
82 records were obtained over the depth interval 1100 to 5020 m

RKB.

Stratigraphic Identification of Reflections

The stratigraphic tie to the reflection section is shown in
enclosure 4.

In the following all depths are measured from RKB and the
corresponding seismic times from MSL.

The most important ties are:

- Top Hordaland group, 724 m ties at 818 ms
- Top Balder formation, 1203 m ties at 1316 ms
- Top Maureen formation, 1356.5 m ties at 1468 ms
- Top Sogn formation, 1364.5 m ties at 1475 ms
- Top "Heather formation middle,"” 1460 m ties at 1557 ms
- Top Fens formation, 1520 m ties at 1610 ms
- GOC, ' 1567-1573 m ties at 1650-1654 ms
- Top Kross formation, 1652 m ties at 1710 ms
- Top "Heather formation lower," 1667 m ties at 1720 ms
- Top Brent group, 1784 m ties at 1798 ms
- Top Dunlin group, 1901.5 m ties at 1877 ms
- Top New Red group, 2256 m ties at 2099 ms
- TD 5035 m ties at 3433 ms

A band-1limited impedance iog has been generated for the upper 2770 m
(2.4 sec) of well 31/2-4 and tied to impedance sections passing through

the well location (enclosure 5).



The quality of the tie is variable, and a time shift has been applied.
Some of the apparent shift in the deeper part is due to incomplete
migration of lines not running in the dip direction.



4.

RESERVOIR CONDITIONS

Well 31/2-4 was drilled near the crest of the 'A' structure in the
31/2 block.

The top of the gas bearing reservoir is at 1364.5 m. The accurate
pick of the GOC from logs is hampered severely by the lithology
effect placing the GOC somewhere between 1567 and 1573 m, with 1568
m as a likely place. A depth of 1572 m is however, more consistent
with other wells in the field. OWC is at 1580 m.

Lithologically, the reservoir sequence in 31/2-4 is similar to

that encountered in