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RIG MOVE AND POSITIONING

The rig "Sedco 703" will move from Hod field to
the location of the existing well head of 1/9-4, N 56°29'3.76"
E 02956'0.29". Well 1/9-6 will be spudded from this position.

It is planned to install one marker-buoy close to the location
to help guide the rig into the correct heading to determine
the exact location.

-~
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CONTRACTORS EXPECTED TO BE USED FOR DRILLING - 1/9-6

Drilling Contractor Sedco

iogging Services
Mud Services

Mud Logging

Well Testing

Casing Crew

Cementing Services

Coring
Monel Collars,

Well Surveying

Helicopters

Stand-by boat

Downhole Testing

4056 Tananger

Schlumberger
P.0. Box 129
4051 Sola

%

Analysts

Farburn Industrial Estate
Burnside Road, Dyce
Aberdeenshire AB2 OHG

Flopetrol
Box 56
4033 Forus

Stavanger Casing
P.O. Box 5019
N-4001 Stavanger

Halliburton
P.0. Box 67
4056 Tananger

x

Eastman Whipstock
Aker Norsco Base
4056 Tananger

Helicopter Service
4033 Forus

Bristow Helicopter Ltd.
Aberdeen Airport, Dyce
Aberdeenshire 8B2 OES

Tonjer
Misje Company Ltd.

5000 Bergen
Halliburton

P.0O. Box 67
4056 Tananger

= Will be issued at a later date.

American

French

British

French

Norwegian

American

American

Norwegian

Norwegian

American



1/9 - 6

DRILLING PROGRAM SUMMARY




PHILLIPS PETROLEUM COMPANY — NORWAY

DRILLING PROGRAM

PROCEDURE No.}48/81
FILE 1/9 - &

DATE
o 7 1
l NAME EXPLORATORY AFE 6234 WELL No. 1/9-6 FIEID GAMMA STRUCTURE
WUNIRY . NORWAY . PROVINCE NORTH SEA AREA BLXCK 1/9
ION N56C29740.10" £02¥55"16.20" (BHL)
IVE : DRILL AND FULLY INVESTIGATE DEVELOPMENT WELL 1/9-6 uUSING SEDCO 703
THOD OF DRILLING TOTAL DEPTH . APPROXIMATE DEPTHS OF GEZOLOGICAL MARKERS
FOTARY SEMSUSMERSIBLE SEDCO 703 ~II500"TVD ELEV: RKB=CD RKB-MSL:82'(25m) WATER DEPTH: 248'(75.6m)
MARKER DEPTH SUBSEA DEPTH
: RKB-TVD ’Ilg
¥ ISF/BHC/GR Run in 17 1/2" hole, prior to reaming to 26",
to base of 30" csg. Continue GR to seafloor. Paleocene 9909'(3020m) 9827'(2995m)

: ISF/BHC/GR From 13 3/8" casing point to base of 20" casing. Danian 10614"(3235m) 10532'(3210m)
FDC/GR Maastrichtian 10975 (3345m) 10893'(3320m)

+ ISF/BHC/GR From 9 5/8" casing point to base of 13 3/8" csg.

FDC/GR TOTAL DEPTH 11900 '(3625m) 11812'(3600m)
HDT, CST (optional) CBL in 13 3/8" casing.

: ISF/BHC/GR/SP From total depth to base of 9 5/8" casing. DRILLING CUITING SAMPLES DRILLING TIME
DLL/MSFL and FDC/CNL/NGS From total depth to 100' above top “FREQUENCY  INTERVAL FREQUENCY  INTERVAL
of the Danian limestone. - See attached sampling program 5 Subsea - TD
HOT from total depth to base of 9 5/87 casing. RFT run optional page 7 GEOLOGRAPH

VELOCITY SURVEY. GBL/VDL/CCL in 9 5/8" casing to 200' above TOC

CST, WSS
l: CBL/VDL/CNL/CCL (inside 7" with CBL/VDL from TD to 200' above TOC
QW to 200* above Paleocene marker

SPECIAL SURVEYS & TESTS REMARKS
e shot Directional Surveys to be run each 300' below the 20"
i shoe. A gyro survey is to be run after setting 13 3/8",
¥ casings and 7" liner. Initial and weekly BOP test performed
'r PPCON procedures. Performed actual leak-off tests at 20",
i 3/8" and 9 5/8" casing shoes.

imw . MUD MUD WT VISC PLASTIC YIEID WIR SOLIDS HI/HP - OTHER REQUIREMENTS
PROXIMATE INTERVAL TYPE (PFG) (SEC) VISC PT 1I0SS Ca ++ % FC
0-1500" Seawater 8.5 N.C. N.C. N.C. N.C. "N.C.  N.C N.C.
Q0 -4500° Seawtr /Native mud 9.0-11.5 32-45 N.C. N.C. N.C. N.C. N.C N.C.
S%-Q‘ZOO' Drispac/Soltex/SW 12.5~16.0 50-60 20~-35 18-25 - LS00 - -
: -11900'Drispac/Soltex/SW 14.0-15.0 45-55 20-30 18-25 46 L500 - 6=4/32
MARKS

z' to Mud Program in Drilling Program (Page 13

LANDING PT. DESCRIPTION, etc.

CEMENT
i SETTING DEPTH{1) (2)HoLE SI2E  CASING S12E(3)(4) (sx) (3) TypE cemeny(6)
H PIPE

5307TVD KCH 30T, T 1727 wall 300 Class G Subsea wellhead
NDUCTOR 1500'TVD 26" 20",133 1b/ft K-55 2400 nom " "
; 4500'TVD 17 1/2° 13 3/8%,721b/ft N-80 2900 LI - "
TRMEDTATE  9400'TVD 12 1/4" 9 5/8" 53.5 1b/ft 2500 "o " "
N-80, C-95
ODUCTION LINER 11900 'TVD 8 172" 7", 35 1b/ft N-80 500 o " "

(2) The 9 5/8" setting depth may be revised if the pore pressure is fourd to decrease at a shallower depth than anticipated.
(Refer to pore pressure prediction) ' .
(3) Refer to detailed casing program and schematic in drilling prospectus.
(4) After each casing string has been set and cement plug bumped, Pressure test casing as follows: 1000 psi for 20" casing
l 2500 psi for 13 3/8" casing, 4500 psi for 9 5/8™ casing and 4500 psi for 7" Liner.

}‘KS (1) All casing strings will be set without recirrocation and with a manimuam of SU' rat hole except tfor 7. liner.

(5) Cement volumes for 13 3/8", 9 5/8" and 7" liner should be adjusted to 20% excess wolume after reviewing the caliper log.
(6) Refer to detailed cementing program in drilling Program for information on mix water and aaditives.
‘ (7) Refer to procedure for testing pack-offs on p. A-28 in drilling program.

‘ el W alalhe UValllloie a'al=1.LTR
- e vttt o

. Marocarbon accunulatlons are present, Drill Stem Tests will be requested. A separate test program will be provided at that time.

:v_'lepmms

l This well will be drilled adjacent to the 1/9-4 well as shown on page A-30.

1

b BY AEPIOVED APPROVED
%R 57K, DONN T.N. OORDRY Z___/&/ /ﬁ mu‘%% e z_,“ cec
| TLLING ENGINEER TRILCING SOPERINTERD
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GEOLOGICAL PROGNOSIS
AND
EVALUATION PROGRAM




Purpose of test

Well 1/9-6 is an appraisal well on the north-west flank of the
Gamma structure. The purpose is to get more information about
the size, reservoir quality and fluid properties of the
hydrocarbon accumulations in the Ekofigk- and Tor Formations.
Total depth will be 150 m into the Hod Formation, and is

estimated to approx. 3970 m measured depth.

Drilling hazards

Swelling clays are expected in certain intervals from 400 m down

to top Danian. Drilling rate should be controlled to avoid mud
rings and sticking problenms. B

Based on bright spots on the seismic and experience from well

1/9~-4, gas problems may occur in the following intervals
(measured depths).

1100 - 1400 m (especially at 1300 m)
1650 - 1850 m

2300 - 2500 m
A possible lost circulation zone could occur around 3000 m.
Navigation

The navigation of the rig to location will be made using Pulse/8
navigation system.

Since this well will be spudded very close to well 1/9-4, the
final approach will be made as for a re-entry.-



1/9-6 STRATICGRAPHIC PROGNOSIS

DEPTH TO TOP UNIT(m) (Ref. KB = 25 n)

UNMIT TVD MEASURED LITHOLOGY

tuaternary 100 100 clay/silt/sand
Pliocene 480 i 480 clay/silt/minor sand
Upper Miocene 790 798 clay/silty

Middle Miocene 1035 1075 claystone

Lower Miocene 1745 +-10 1833 claystone

Oligocene 1910 +-10 2071 claystone - shale
Eocene 2815 +-30 3100 © shale - claystone
Paleocene 3015 +-40 3328 shale-claystone/sand
Danian Marl 3210 +-=50 3535 marl

Danian chalk 3235 +-50 3565 chalk/limestone
Maastrichtian 3345 +-50 3680 chalk/limestone
Campanian 3455 +-50 3790 chalk/limestone

TD 3625 3970

The above structural depths have been derived from seismic
line ST 404-410 and the structural cross section which goes
through the prognosed well and well 1/9-4. The seismic velocity

draw down in the gas zone is the main factor of uncertainty,
which is shown in the table.




WELL 1/9-6

MEASURED DEPTH ()

CASING

LOGGING PROGRAM

LOGS TO BE RUN

0

SEA FLOOR

1000 &+

2000 +

3000

4000 T

30"

20"

GR

ISF/SONIC/GR/SP

13 3/8"

-

ISF/SONIC/GR/SP
FDC/GR

9 5/8"

ISF/SONIC/GR/SP
FDC/GR

CBL{(in 13 3/8" casing)
HDT (optional)
CST(optional)

ISF/SONIC/GR/SP

FDC/CNL/GR
HDT

CBL (in 9 5/8" casingl-
CBL/VDL (in 7" liner)
CsST, WSS

DLL/MSFL*

VDL open hole*

* run if shows




Geological well logging and sampling procedures

2 mud logging contractor will be employed to log the well for
hydrocarbon shows, collect samples, prepare sample log and
conduct other services throughout drilling operations.,

Samples will be collected at 10 meter intervals down to 3000 m
measured depth. Thereafter 3 m intervals (or less) will be

collected. The sample interval can be changed at the discretion
of the well site geologist.

At each sample point there will be collected 4 sets of washed
and dried samples and 4 sets of unwashed samples-(¥% kg). One
composite sample of unwashed cuttings for petrochemical studies

will be canned at 30 m intervals throughout the whole well.

One set of washed and dried samples will be retained on the rig
until the well is finished. The remaining samples will be sent
to GECO, Stavanger periodically during drilling. Storage,

washing and distribution will be handled by GECO as per
instructions from Statoil. '

Coring Program

If hole conditions and other factors are favorable,
a minimum of one core will be cut as soon as the Danian chalk
(Ekofisk Fm.) has been reached. Additional cores .will be
requested if significant hydrocarbon shows are encountered.
This will be at the discretion of the well site geoclogist and
subject to review by the Phillips Operations Geologist. The

plan is to core all hydrocarbon intervals in Ekofisk "porocus"”
zone and Tor Fm.

All cores will be sent to GECO, Stavanger for analysis,
distribution, and storage.

Testing Program

If hydrocarbon accumulations are present, Drill Stem Tests will

be requested, and a separate testing program will then be
forwarded.




Communication Procedures

Confidentiality:

All data are considered confidential and will be released to
third parties only by decision of Statoil.

Delivery to partners:

A daily report will be telexed by Phillips to Statoil, partners
and to NPD.

2ll other wellsite data, including field prints of logs, will be
sent periodically by post or messenger.

A final well report will be prepared in cooperation between
Statoil and Phillips, and will be sent to partners and NPD no
later than six months after completion of the well.

Attachment:
Seismic line ST 404-410

Well prognosis sheet
Structural cross section through 1/9-4 and 1/9-6

Approved: L8, ;w /5%3/

4;;225;7 Cg;ﬂ Zi;7£4efb/ ’

Manager Field Evaluation /Statoil
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OFFSET WELL DATA
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PRESSURE AND FRACTURE GRADIENT PROGNOSIS




£kB DEPTH  (Ft)

000 1

So00+
6000 +

7000 +
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{0000+

!/ 000+
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0-C ~ PORE PRESSURE AND
FRACTURE. GRADIENT PREDICTION

: ‘ v

8 9 w 0 2 I3 14 I5 6 17

EQUIVAL ENT MUD WEIGHT go,og)

FoRE PRESSURE

— — ~ FRACTURE GRRODIENT , ,
S0 @ 530
20" @ 1500’
(3%’ @ 4500
9% @ 2400’
7 @ /1590
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ABNORMAL PRESSURE DETECTION

The mud logging unit will be utilized below the 20" casing.

The following parameters related to abnormal pressure

detection will be monitored and recorded.

On a depth scale: 1. Drillability
2. ROP
3. "d" exponent

On a time scale:

4. Pore pressure

Rotary torque

Mud temperature in

Mud temperature out

Logged differential temperature
Mud flow in

Mud flow out

Mud weight in

Mud weight out

. .

W 00 ~J O U1 b W N
[ ]

Pit volume

[
o
.

Pit volume total change

-
[ aad
.

Mud gas

Close attention is to be paid to the following indications
of possible increase in pore pressure of the section being

drilled.

a)

b)
c)
d)
e)

Increase in gas level of the drilliné mud

while drilling or after a connection or trip.
Increased torgque or drag.

Change in temperature of the drilling mud returns.
Change in mud chlorides.

Appearance of large shale cavings over the shaker,
indicating hole sloughing. '

Any one of the above indicators does not necessarily mean

the pore pressure has increased and the well is being drilled

underbalanced.
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DRILLING MUD PROGRAM

A .
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PHILLIPS PETROLEUM éOMPANY NORWAY

EXPLORATION WELL

DRILLING MUD PROGRAM

We%l: Ekofisk 1/9-6
Location: N56°29'42" E02°55'19"
Rig: ‘Sedco. 703._

36" (91.4 cm) Hole to Is00¢ (152 M) RKB - 30" (76.2 cm) Casing

The 36" hole will be drilled with sea water with returns to the
sea floor. Pump 15-20 barrels of viscous mud on each connection
while drilling to keep the hole cleaned of cuttings.

Prepare the thick spud mud as follows:

Materials Properties
Sea Water Weight - 8.5 ppg

Prehydrated Bentonite and/or
Attapulgite flocculated with Lime:Viscosity - 100 sec/gt.

Prior to pumping Filtrate - no control

After drilling to T.D., displace the entire hole with viscous
mud for running 30" casing.

26" (66.0 cm) Hole to I1500° (459 m) - 20" (50.80 cm) Casing

The 17%" Pilot hole will be drilled with seawater/native solids system
with returns to the active system. 1If additional viscosity is re-
quired for hole cleaning, add Attapulgite and/or Prehydrated bento-
nite flocculated with lime as required to increase the Rheological
properties to assure sufficient hole cleaning.

The 175" Pilot hole will be opened to 26" with returns to the sea floor.

Drill ahead with seawater flushing the hole with 20 to 50 bbl high vis-

cosity spud mud pills on each connection. Prior to running 20" casing,
displace the hole to High viscosity spud mud prepared as suggested in

the 36" section. It is recommended the hole be displaced with 1% times
the Hole volume.

13 3/8" (33.97cm) Casing at I 4500 (1372 m) TVD - 17%" (44.45cm) Hole

Drill the cement, float and shoe with sea water with returns to the
sea. After drilling 10 feet of new hcole, flush the hole with sea
water and perform the regquired leak-off test.
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Drill the 17%" hole with a sea water / native mud maintained
to the following properties:
Mate}ials Properties

Sea Water Weight - 9.0 - 11.5 ppg (1.03 - 1.38 sp gr)
Prefiydrated bentonite

and lime Viscosity = 32 - 45 sec/gt (33-48 sec/l)

Fluid Loss - No control

Maintain viscosity as necessary to keep the hole clean with native
solids, prehydrated bentonite and lime. If additional slugs are

_ required, prepare each with prehydrated bentonite, adding lime just

prior to pumping.

Make water additions and run the mud cleaners as reguired to con-
trol weight, viscosity and solids properties.

If tight hole or other problems develop, the system may be mudded
up with 2 ppb Drispac for better shale inhibition. &2dd 0.5 ppb

caustic soda to the system before the Drispac to prevent precipi-~
tating out the polymer along with MgOH. '

When adding Drispac to a fluid high in drill solids it is important
to first dilute with water by at least 20% in order to be able to

add the desired quantity of Drispac to the system without creating
excessive viscosity.

Maintain mud density in the desired range with native solids.
Increase density with barite only if weights greater than 10.5 ppg
are reguired to control pressures. Pay very close attention to
hole conditions for determining exact mud weights.

On well 1/9-4 the fluid density was increased to 10.5 ppg at approxi-
mately 4000', and well 1/9-5 the fluid density was increased to 1l1.5
PPg to log and run casing. Also pore pressure predictions indicate
that it may be necessary to increase the fluid density to approx.
10.5-11.0 ppg some time during the final 1000' of 17%" hole drilled.

If it is necessary to control rheology with chemical, small amounts

- 0of Desco should be used for this purpose.

Note: The mud in all sections of the hole should be pretreated
with ¥ ppb sodium bicarbonate prior todrilling any cement.

9 5/8" (24.45cm) Casing at : 9400', (2865M) TVD - 12" (30.48cm)Hole

Drill the 12" (30.48cm) hole with Drispac/sea water mud built and
maintained to the properties outlined below.

Properties

Weight 12.5 - 16.0 ppg (1.50 - 1.92 sp.gr.)

Viscosity 50 to 60 sec/gt (53 to 63 sec/l)

Yield Point 18 - 25_1b/100 sq. ft. at 150°F (9 to 12 cp
at 65.5°C) )

Plastic Viscosity 20 - 35 cp at 150°F (20 - 35 mP at 65.5°C)



Properties

Water Loss 5 to 6 cc/30 min.

pH _ 9.5 -~ 10.0

Ca}cium Less than 500 ppm (500 mg/l)
Pf 0.3 - 1.0 cc

Drispac 2 ppb (5.7 kg/m3)

Soltex Optional

CEC 20 - 25 ppb (57 - 71 kg/m°)

On the exploration well 1/9-4 the 13 3/8" casing was drilled out
with a mud weight of 14.2 ppg and gradually increased to 15.8 ppg

by a depth of 7600'. Very few problems were encountered in the 12"
phase of this well$ in comparison, 1/9-5 started from under the

13 3/8" shoe with a fluid density of 12.5 ppg, and some tight hole
was experienced that was not corrected until the fluid density was
increased to 15.8 ppg. Pore pressure predictions indicate a pressure
of 15.1 ppg at a depth of approximately 7200°'.

Dump all the mud from the 17%" hole and in cleaned pits build a
seawater/Drispac mud weighed to at least 14.2 ppg (1.70 sp.gr.).

When preparing a fresh Drispac mud, be sure the caustic soda is

added to the seawater before the Drispac to prevent precipitating
Drispac out along with MgOH. Circulate until the mud weight is

a constant 14.2 ppg throughout the hole and perform the leak-off

test using 14.2 ppg mud. While drilling3 maintain the Drispac concen-
tration at approximately 2 ppb (5.7 kg/m”) in this section by

regular additions for inhibition of tertiary shales. Check pro-
tection with montmorillonite pellets in the whole mud.

In general, the mud should be weighted up while drilling to 15.0
ppg (1.80 sp. gr.) by 6756' (2057 m) and 15.8 ppg (1.89 sp. gr.)

by 7400' (2255 m). However, let hcle conditions dictate the exact
mud weight to use.

-~

Control rheology with one pound (0.5 kg) Desco to 4 pounds (1.8 kg)
Ligncsulfonate. Water additions will be needed for maintenance.
In the event that exgessive torgue, drag or sloughing shale develop
add 4 ppb (11.4 kg/m”) of Soltex.

To control solids use the smallest mesh screens possible on all
shakers and mud cleaners and still handle the full circulating
volume. Run this equipment at all times. .

At all times control pump rate to keep annular velocity below
critical velocity. Flow properties must = in good shape for

a low ECD. This is particularly important when circulating the .
small annulus prior to cementing casing. Fine mica and nut plug
should be added to the mud if lost circulating occurs.

"
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The outlined fill~up procedure must be adhered to on all trips.

7" (17.78 cm) Casing to TD. = 11,900'(3627 M) TVD 85" (21.59cm) Hole |

Drill the 8%" (21.59 cm) hole with the existing mud conditioned
and maeintained as follows:

Weight 14.0 - 15.0 ppg

Viscosity ' 45 to SS_sec/qt (48 to 58 sec/1)

Plastic Viscosity 20 to 38 cp at 150°F (20 to 30 mP
at 65.57C)

‘Yield Point 18 to 25 1b/100 sg. ft. at 150°F

(9 to 15 cp at 65.5°Cc) °

CEC 20 to 25 ppb (57 to 71 xg/m>)
Pf 0.5~ 1.0 cc

DH 10.0 2

AR{ Water Loss 4 to 6 cc/30 min.

Calcium Less than 500 ppm (500 mg/l)
HTHP Filter Cake 6 to 4/32" (4.8 to 3.2 mm)

HTHP Fluid Loss <20 cc (2-3_times API WL) at 500

psi and 250°F (121°¢)
Drispac 2 ppb (5.7 kg/m3)

Drill out of the 9 5/8" casing with a fluid density of 14.2 ppg
(1.70 sp.gr.) and adjust the weight as hole conditions dictate.

Well 1/9~4 was drilled with a density of 14.2 ppg, but the 1/9-%
location required a mud weight of 14.7 ppg to drill the 8%" hole
phase. Monitor the connection gas and trip gas and adjust the fluid
density up or down to cbtain a optimum mud weight.

Control the filtrate with Drispac and/or Lignite and prehydrated
Wyoming Bentonite blended into the mud to help control the

HPHT fluid characteristics. Pilot tests should be run to determine
the best treatment for HTPH properties. The HPHP filter cake must
be 6/32" (4.8 mm) or less to prevent differential sticking in the
porosity of the Danian and Cretaceous and the HTHP fluid loss less

than 20.0 cc. Normally it should fall within the range of 2-3
times the API water loss. ’

—————




A Howco pressurized mud balance should be used throughout the 8%"
(21.55 cm) section to ensure accurate mud weight determination.

Always control mud properties within the optimum ranges to minimize
excessive circulating pressures. Pay particularly close attention
for indications of lost circulation and differential sticking.
Maintain an excess of finemica in the mud while drilling the

Danian and Cretaceous. This can be monitored by having a small
amount of mica coming over the shaker at all times. Add six sacks

of fine Nut Plug each tour while drilling, or as necessary to control
losses.

For rheology control, use lignosulfonate and Desco 1n a 2:1

pound ratio. Lignite may be used for additional rheclogy and HTHP
fluid loss control if high bottom hole temperatures exist.

Use the smallest screen mesh possible on all shale shakers and mud
cleaners and still handle the full volume of mud.

Run the mud cleaners at all times to control solids.

Run the centrifuge as necessary to assist in solids.

The outlined fill-up procedure must be adhered to on all trips.

On the final conditioning trip prior to running 7" casing, the entire
active mud system is to be treated with % ppb Surflo B-21 and 5 ppb

Baroid Coat 45 while circulating. They are a biocide and HZS
scavenger, respectively.
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1/9 - 6
CASING PROGRAM

]




13 3/8"Casing:

- 30" Casing
20" Casing

9 5/8" Casing:

‘7"

Liner

- 25 -

SELECTION OF CASING SETTING POINTS

Surface casing will be set at approximately 530°
RKB-TVD.

The 26" hole will be opened after having safely
drilled a 17 1/2" pilot hole with the riser and
diverter to 1550' RKB-TVD. The 20" casing will

be set at 1500', a depth based on the setting of
off set wells.

The 13 3/8" casing will be set at approximately
4500' RKB-TVD. This will place the casing shoe
in the transition zone to abnormal pressure
where sufficient fracture gradient can be
obtained for drilling with higher mud weights.

The 9 5/8" casing is programmed as the produc-
tion string to be set at 9400' RKB-TVD. How-
ever, if there is a possiblity of getting dif-
ferentially stuck or losing circulation because
of pore pressure regression, the 9 5/8" casing
will be set earlier. ' An attempt will be made to
set this string as deep as possible.

The 7" liner will be set at approximately 11900
RKB-TVD, the proposed T.D. of this well. The 9
5/8" casing will be drifted so that an 8 1/2"
hole can be drilled to T.D.

PSSR 5 3 —
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CASING DESIGN CALCULATIONS

20", 133 lbs/ft K-55

1. 1/9 - 6 Field
20 inch 0.D. Casing, Tubing []
(1) _20 0.D. Set at 1500 ft
(2) _13 3/8 O0.D. to be set at 4500 ft
RE = Amount of hole to be drilled below shoe _3000 ft
Mud weight outside casing 10.5 ppg (MGo)
Mud weight inside casing 12 pPpPg (MGi)
II. Burst

Burst is not applicable. Maximum SIP is 200 psi.

III. Collapse _

A = (MGo) x (0.052) x shoe depth (1) -

= 10,5 x (0.052) x 1500 = _ 819 psi
Level to which fluid level will drop = 1500 £t
QOEF = Net collapse pressure without wear allowance
O'E'F" = Net collapse pressure with wear allowance’
Wa Weight of string in air = 333 lbs/ft x
1500 ft = 199,500 lbs

Buoyed weight = BF x Wa = 5 gs X 199500
169,575 1bs
{BF determined from Fig. 8-3, PPCo Tubular Design

Manual, a function of mud weight)
Wb

Y¥m x Ab
$ Min. Y = g9 575 +(_sspqq X 38 63 )= _0.08
CCF = Collapse correction factor is obtained from
Fig. 8-4 of PPCo Tubular Design Manual as a

E

Wb

Percent minimum yield =

function of ¢ min. Y = _ qq
G = Bilaxial rated collapse = CCF x Allowable collapse
Value = _pn,96 X _1415 = 1358 psi
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II.

III.
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13 3/8", 72 1b/ft N-80

CASING DESIGN CALCULATIONS

1/9 - & Field
13 3/8 inch 0.D. Casing [XI Tubing E]
(1) 13 3/8 O0.D. set at _4500 ft

(2) 9 5/8 0.D. to be set at 9400 ft
RH = Amount of hole to be drilled below shoe _49qq ft

Mud weight outside casing _j5 g ppg (MGo)

Mud weight inside casing 15 8 ppg (MG1)
Burst
A = (MGo) x (0.052) x shoe depth (1)

12 x (0.052) x 48590 = 2808 psi
(MGi) x (0.052) x depth (2)

w
"

= 158 % (0.052) X ggnn = 3723 osi
Wear Factor = WF S0 psi per 1000' of open hole (RH)

WF 4900 x 50 /1000 = _ 245 vsi
C = Limited controlled surface pressure with partial

blowout = 3000 psi (0.375 x 7723 = 2896 < 3000)
D =BC - OA = 5200 - 2808 = _2392 psi
C' =WF + C = 3245 psi
D' = WF + D = _ 2627 psi
Collapse

E = Level to which fluid level will drop = _2q00 ft
OEF Net collapse pressure without wear allowance
O'E'F" = Net collapse pressure with wear allowance
Wa = Weight of string in air = _4, lbs/ft x
4500 ft =394 0go lbs
Buoyed weight = BF x Wa (_82 X 324.000
265.680 lbs
(BF determined from Fig. 8-3, PPCo Tubular Desian

Wb

Manual, a function of mud weight)
Wb
Ym x Ab

$ Min. Y =265680 4(80000 x 20.77 >= 0.159

CCF = Collapse correction factor is obtained from

Percent minimum yield =

Fig. 8-4 of PPCo Tubular Design Manuval as a
function of % min. Y = 0.92
G = Diaxlal rated collapse = CCF x Allowable collapse
Value = (.92 x 2567 = _ 2362 psi
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CASING DESIGN CALCULATIONS

1/9 - 6

9 5/8"

(1) g_5/8" 0.D.
(2) 2 0.Dh.

RH

Amount of hole

Field

9 5/8",

inch 0.D. Casing Tubing l:l

set at 9400 ft

to be set at 11900 ft
to be drilled below shoe _25pp ft

Mud weight outside casing 15.8 ppg (MGo)
Mud weight inside casing 14.3

Burst
{MGo) x (0.052) x shoe depth (1)

15.8 x (0.052) x _9g400 = _7723 psi
(MGi) x (0.052) x depth (2)

14.3 x (0.052) x 11900 = _8849 psi

A

noon

w
fl

Wear Factor = WF =

WF = 2800 X 50/1000

psi

ppg (MGi)

125

.7 gas gravity

53.5 1b/ft N-80
C-95

50 psi per 1000' of open hole (RH) -

nsi

= Surdace pressure + MGi - MGO

psi

.8) (.052) (9400) = 6277

C = Design for production use
' = 6900

D = Net Burst Design

C' = WF .+ C = 7025

D = 7010 + (14.3-~15

D' =WF +D = 6402 psi

Collapse

Design For Production

Wa

Wb

(BF determined from Fig. 8-3, PPCo Tubular Desian
Manual,

Percent minimum yield =

Weight of string in air = _g3 g 1bs/ft x
9400  ft = 502000 1bs

Buoyed weight
377175 1lbs

BF x Wa gpnoann X

75—

a function of mud weight)

Wb
Ym x Ab

% Min. ¥ = 3779773 *(énnnn X15.55 )=

CCF

G =

= Collapse correction factor is obtained from
Fig. 8-4 of PPCo Tubular Design Manual as a

function of % min. Y

303

.82

Diaxial rated collapse = CCF x Allowable collapse
Value = ,82

X

6241 = _ 5117

psi
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7" Linex, 35 1lb/ft N-80

CASING DESIGN CALCULATIONS

1/9 - 6 Field
7 inch 0.D. Casinq[z] Tubing E]
(1) 7 O0.D. set at 11900 ft
(2) - 0.D. to be set at - ft

RH = Amount of hole to be drilled below shoe - ft
Mud weight outside casing 14.3 ppg (MGo)

Mud weight inside casing ppg (MG1i)
Burst
A = (MGo) x (0.052) x shoe depth (1)

= _14.3 % (0.052) x33900 = 8849 psi
B = (MGi) x (0.052) x depth (2)

= - x (0.052) x - = - psi
Wear Factor = WF = 100 psi per 1000' of open hole (RH)

WF = - x 100/1000 = - nsi
C = Max sSurface pressure
= _ 7010 psi
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CASING ACCESSORIES

30" Casing
No accessories will be run on this casing. Weatherford/-
Lamb float shoe.

20" Casing

Run centralizers as follows:

a) 1 Bow type centralizer 10' above float shoe across
stop ring.

b) 1 Bow type centralizer placed over every 20" casing
collar above the float shoe for 4 collars.

c) Weatherford/Lamb float collar and float shoe.

13 3/8" Casing

Run centralizers as follows:

a) Install Bow type centralizers at 5', 45' above float

shoe, across stop ring, and 1 per joint thereafter
for 6 joints.

b) Weatherford/Lamb float collar and float shoe.

9 5/8" casing

Run centralizers as follows:

aj l Bow type centralizer 10' above float shoe, across
stop ring.

b) Install 1 Bow type centralizer per joint from 100 ft
above to 100 ft below 13 3/8" casing shoe.

c) Install 1 Bow type centralizer per joint to 1000 ft
above T.D.

d) Weatherford/Lamb float collar and float shoe.

7" Liner .

a) Install 1 Bow type centralizer 10 feet above float
shoe, across stop ring. :

b) Install 1 Bow type centralizer per joint between two
stop rings.

c) Weatherford/Lamb float shoe.
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20" CASING ACCESSORIES

o 0|
: g
i .
G .
[ i

)
: '
G )

30" WELLHEAD

NO ACCESSORIES ON 30" CASING

—

B 30" CASING SHOE AT 530 FT TVD
460 LBS X52
TYPE ALT CONNECTIONS.

1 CENTRALIZER 10 FT ABOVE
FLOAT SHOE, ACROSS STOP RING.

1 CENTRALIZER PLACED OVER
EVERY 20" CASING COLLAR ABOVE
THE FLOAT SHOE FOR 4 COLLARS.

FLOAT COLLAR

20" CASING SHOE AT 1500 pp TVD
133 LBS K~5%5 Buttress
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CEMENT PROGRAM

1/9 - 6
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CEMENT SLURRY RECOMMENDATION

30" casing The 30" is to be cemented with 700 sacks of
class G cement + 0.5 gps Econclite mixed with
7.3 gps seawater at 14.0 ppg (lead). This
slurry is to be followed by 200 sacks class G
cement + 0.8 gps calium chloride mixed with
4.27 gps seawater at 15.8 ppg (tail). The
volume is based on 200% excess of annular
open hole, with cement to the top of the
casing.

20" casing The 20" casing is to be cemented with 1900
sacks class G cement + 0.5 gps Econolite
mixed with 10.45 gps seawater at 13.0 ppg
(lead), followed by 500 sacks class G cement
mixed with 5.0 gps seawater at 15.8 ppg
(tail). The volume is based on 200% excess of
annular open hole, with cement to the casing
hanger.

sacks class G cement + 0.3 gps Econolite
mixed with 9.09 gps fresh water at 13.5 ppg
(lead). This is to be followed by 1000 sacks
class G cement + 0.15 gps CFR-2L mixed with
4.82 gps fresh water at 16.0 ppg (tail). The
cement volume is based on 50% excess of the
annular open hole and the top of cement
should be 600 feet below the casing hanger.

9 5/8" casing The 9 5/8" casing is to be cemented with 1900
sacks class G cement 1.0 gps HLX-C248 mixed
with 5.66 gps fresh water at 14.7 ppg (lead).
This slurry is to be followed by 600 sacks
class G cement + 0.22 gps CFR-2L + 0.6 gps :
HLX-C248 mixed with 4.16 gps fresh water at

16.0 ppg (tail). This is based on a cement
volume of 50% excess of the annular open hole
volume with 1000 feet of tail at bottom at

100% excess. The top of cement should be at
least 1000 feet above the 13 3/8" casing
shoe.

I 13 3/8" casing The 13 3/8 casing is to be cemented with 1900




‘7"

Liner

The 7" liner is to be cemented with 500 sacks
class G cement + 0.29 gps CFR-2L + 0.9 gps
HLX-C248 mixed with 3.78 gps fresh water at
16.0 ppg. The cement colume is based 50%
excess of the annular open hole volume and
the top of cement should be at the liner
hanger 300 feet above the 9 5/8" casing shoe.

Rt



Phillips Well 1/9-6

Density:

Yield:
Thickening time:
Free Water:
Fluid Loss:

Compressive Strength:

Fann:

Turbulent Flow:
Plug Flow:

Tail Slurry

Density:

Yield:
Thickening Time:
Free Water:

Norcem Class 'G' Cement
0.5 gps Econolite
7,81 gps Seawater

14.0 ppg

1.59 cu.ft./sk.

6 hrs. +

0.9 %

1000 + cc/30 min.

Set NO STRENGTH at 55 deg F at 8 hrs.
600 psi at 55 deg F at 24 hrs.

600 300 200 100
96 79 72 64

n' = 0.23 k' = 0.20924

197 BMP
28.7 BMP

Norcem 'G' Cement
0.80 gps Calcium Chloride
4.27 gps Sea Water

15.8 ppg

1.15 cu.ft./sk.
4 hrs +

Nil




Phillips Well 1/9-6
30" Casing contd.

<

Fluid Loss:
Compressive Strength:

Fann:

Turbulent Flow:

1000 + cc/ 30 min.
200 psi at 55 deg F at 8 hrs.
1400 psi at 55 deg F at 24 hrs.

600 300 200 100
290 201 166 146

n' = 0.387 k' = 0.20031

291.54 BMP




Phillips Well 1/9-6
20" Casing

‘Lead Slurry

Density:

Yield:

Thickening Time:
Free Water:

Fluid Loss:
Compressive Strength:

Fann:

Norcem Class 'G' Cament
0.5 gps Econolite
10.45 gps Sea Water

13.0 ppg.
1.94 cu.ft./sk.

5 hr. +

1.2 %

1000 + cc/ 30 min,

500 psi at 80 deg F in 16 hrs.
810 psi at 80 deg F in 24 hrs.

600 300 200 100
65 57 45 39

n' = 0.30 k' = 0.08833
Turbulent Flow: 107 BPM
Plug Flow 14 BPM

Tail Slurry

Density:

Yield:
Thickening Time:
Free Water:

Norcem 'G' Cement
5.0 gps Sea Water

15.8 ppg
1.14 cu.ft./sk.

4 hrs. 30 min.
1%




Phillips Well 1/9-6
20" Casing Contd.

L 4

Fluid Loss:

Compressive Strength:

Fann:

Turbulent Flow:

1000 + cc/ 30 min.

300 psi at 80 deg F at 8 hrs.
2500 psi at 80 deg F at 24 hrs.

600 300 200 100
165 108 80 58

n' = 0.581 k' = 0.03061
PV = 57 Yy = 108
111.91 BMP

o



Phillips Well 1/9-6

13. 3/8" Casing

lead Slurry

Density:

Yield:
Thickening Time:
Free Water:
Fluid loss:

Conpressive Strength:

Fann:

Turbulent Flow:
Plug Flow:

Tail Slurry

Density:
Yield:

Thickening Time:

Norcem "G" Cement
0.3 gps Econolite
89.09 gps Fresh Water

. 13.5 ppg.

1.73 cu.ft./sk.

3 hrs. 53 min.

0.8 %

1000 + cc/ 30 min.

550 psi at 110 deg F at 12 hrs.
1175 psi at 110 deg F at 24 hrs.

600 300 200 100
49 36 31 27
n' = 0.33 k' = 0.04947

38 BMP
4.8 BMP

Norcem 'G' Cement

0.15 gps CFR-2L

4.82 gps Fresh Water

16.0 ppg
1.14 cu.ft./sk.

3 hrs. 19 min.




Phillips WEell 1/9-6
13 3/8" Casing contd.

Free Water:
Fluid Loss:

Compressive Strength:

Turbulent Flow:
Plug Flow:

1.1%
1000 + cc/ 30 min

625 psi at 110 deg F at 8 hrs.
1100 psi at llo deg F at 12 hrs.
2150 psi at 1lo deg F at 24 hrs.

600 300 200
48 24 15

n' = 1.006

8.35 BPD
0.04 BMP

100
8

kl

= 0.00047

PRIRIRY TR SR NP FSAFON . N .




Phillips Well 1/9-6
9 5/8" Casing

L 4

Lead Slurry

Density:

Yield:

Thickening Time:
Free Water:

Fluid loss:
Campressive Strength:

Fann:

Turbulent Flow:

Plug Flow:

Tail Slg;gz

Norcem 'G'
1.0 gps HIX-C248
5.66 gps Fresh Water

14.7 ppg.
1.36 cu.ft./sk.

4 hrs. 4 min.

2.0 %

164 cc/ 30 min.

1975 psi at 175 deg F at 16 hrs.

600 300 200 100
50 27 20 13

n' = 0.75 k'

1]

0.0028

11.3 BMP
0.07 BMP

Norcem 'G' Cement

0.22 gps CFR-2L,

0.6 gps HILX~-C248
4.16 gps Fresh Water

et s etk




Phillips Well 1/9-6
9 5/8" Casing contd.

Density:

Yield:
Thickening Time:
Free Water:
Fluid Loss:

Campressive Strength:

Fann:

Gel:
Turbulent Flow:
Friction Pressure:

16.0 ppg
1.14 cu.fe. /sk.

4 hrs. 10 min.
0.52 %
140 cc/ 30 min.
500 psi at 175 deg F at 8 hrs.
4700 psi at 175 deg F at 24 hrs.

600 300 200 100
50 30 19 9

n' = 0.964 k' = 0.00071
PV = 20 YP = 30

10 sec. - 2 10 min. - 2
8.91 BMP

0.47 psi/1000 ft. at 5 BMP




Phillips Well 1/9-6

7" Liner slurry

Density

Yield

Thickening Time

Free Water

Fluid Loss
Compressive Strength

Fann

Gel
Turbulent Flow

Friction Pressure

Norcem 'G’

0.29 gps. CFR-2L

0.9 gps. HLX-C 248
3.78 gps. Fresh Water

16.0 ppg.

1.14 cu.ft./sk.
3 hrs. 39 min.
0.5 %

14 cc/ 30 min.

2500 psi at 255 deg F at 8 hrs.
5000 psi at 255 deg F at 24 hrs.

600 300 200 100
66 33 21 11

n' = 1.004 k' =
PV = 33 YP = 33
10 sec. - 1 10 min.
6.124 BPM

16.30 psi/ 1000 ft. at 5 BPM

0.00066
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PHILLI?S ORGANIZATION CHART FOR EXPLORATORY WELLS:

DRILLING & PRODUCTION MANAGER
M.H. McConnell (Home phone 6635616)

DRILLING SUPERINTENDENT
D.N. Cordry (Home phone 557249)

OFFSHORE DRILLING SUPERINTENDENT

C.L. Ppool
D. Sharp
RESERVOIR GEOLOGY DRILLING ENGINEERING

J.F. Griggs (665368) S.L. Miles (598209) J.W. Konst (556586)

R.D. Zang (559443) Aa.Cc. Sewell(696017)
J.E. Stevens (097)66284
E.B. Hodcroft (535928)

Statoil Organization Chart for Exploratory Wells

Reservoir Geology Drilling

P. Lindberg (560183) A. Haye
S.G. Larsen (560678)
E. Lie (097-43889)

. Johnsen (576125)
Freyland (521913)
Baland {(576765)
Baker {523737)

HO W,y
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ADMINISTRATIVE DETAILS

Reporting:

The "Phillips Daily Drilling Report"” will be faxed to the
Phillips base at Tananger each morning before 0600 hrs. This
report covers activities from the previous 0500 to 0500 on
the day of the report. While the Phillips report covers the
daily activities, the IADC report is still the offical 1log
of the well.

Drilling notes

D.M., Cordrvwill be in charge of Drilling Operations and
located at the Phillips base in Tananger. The offshore drlg.
supt. is responsible for implementing this drilling pro-
spectus at the well site.

Helicopter transportation will be from Forus heliport and
Aberdeen to the Sedco 703.

Cargo and Transportation manifest, to and from the rig, and
in keeping with Phillips Petroleum Company Norway require-
ments, are to be fully completed.




WELL CONTROL PROGRAM
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1. GENERAL

The Phillips Drilling Supervisors are responsible for the
overall drilling operations. Cne of the primary consider-
"ations is to insure that full control of the drilling fluids
is maintained at all times. They are authorized to take what
action they deem necessary to carry out this responsibility.

Certain drills and procedures have been instituted and
standardized to insure that a well control program is carried
out by the rig crews. These procedures are not meant to
relieve the Drilling Supervisor of his overall responsiblity,
but are meant to assist him.

(1) Any time the mud is being circulated, and open hole is
exposed, the mud weight and viscosity will be checked
and recorded at least every 15 minutes in the pump room
and the shale shaker. The "Daily Mud Weight Record" is
to be filled out and given to the Phillips Supervisor
each day.

{2) Suitable floor safety valves threaded, or with proper
subs, to fit both drill pipe and drill collars are to
be in an accessible place on the rig floor at all times
when not in use. If possible, these valves should be of
a "full opening" design for the pipe on which they will
be used. The outside diameter of these valves must be
such that they can be run in the hole, if necessary,
without danger of hanging in BOP's, existing, or open
hole.

NOTE: - Use the Hydril or T.I.W. type safety valve
first. The Gray inside BOP will NOT be installed
unless it is so ordered by Phillips Drilling
Supervisor.

(3) At all times, be aware of how much surface mud volume ’
is on hand. Check the Pit Level Recorder for accuracy
each tour,




A-7

(4) The Phillips Drilling Supervisor is to be on the rig
floor at the following times:

a) At the start of each trip and until 15 stands have
been pulled, and it is determined that hole fill-
up is correct and no hole swabbing occurs,

b) During all flow check while tripping.

c) Whenever a core is being pulled.

d) Whenever the hole could be swabbing.

(5) A circulating pressure VS pump rate graph should be
made at the start of each section of hole (see attached
paper by Dick Angel). Maximum pump rate should be half
the normal circulating rate. The pressure reguired to
circulate at the half rate should be measured each
tour. If this pressure does not fall on plotted line a
full test should be run and new graph plotted.

(6) Either the constant drill pipe pressure method or the
Dick Angel variable circulation rate method will be
used in controlling a kick. The drilling contractor

will have a kick control procedure to follow,.

During the drilling acitivities PPCoN plans to provide
two drilling supervisors on the rig. During critical
operations throughout these periods, a drilling engineer
will also be on location.

2. KICK CONTROL EXERCISE

The Kick Control exercise is designed to provide necessary
circulating information in the event a "Kick" occurs. Addition-
ally, the kick control drill is to be construed mandatory in
order that the drill crews have basic well kill knowledge.




A-8

* The Kick Control Exercise is to be performed by the driller

each 12 hour tour, when major changes occur in mud properties
(i.e., mud weight increased more than 2 ppg), or if the

PPCoN Drilling Supervisor feels that new information is

warranted.

Kick Control circulation rate is to be performed at one-half
(%) the drilling strokes per minute (SPM). An additional,
kick control rate at any random value is optional but not
mandatory.

For example, if drilling has been performed at 100 SPM then
the new Kick Control Exercise is to be performed at 50 SPM.
As an option, if desired, the Drilling Supervisor can request
Kick Control information at 25 SPM. Regardless of results,
the drilling personnel should select an optimum time to per-
form the kick control drill. Accepted practice is that the
driller coming on tour performs a new Kick Control Exercise
at the first opportunity.

Critical points in addition to the Tourly Kick Control times
are:
(1) Below each casing shoe prior to or after performing
leak—off test.
and/or
(2) Just before drilling into the pay zone.
and/or
(3) When major changes have been made in the mud

properties.
The Kick Control Exercise is to be reported to the IADC and
Phillips Daily reports. The data is to contain SPM, GPM and

standpipe pressure (psi).

3. WELL KILL PROCEDURE

Well kicks will be handled as instructed in the well control
training program. The following points have been covered in
this training program, but are again emphasized in this
prospectus.




While Drilling

(1)

« (2)

(3)

During normal drilling operaticons, keep all choke line
valves to the adjustable choke and mud gas separator in
the open position, with the exception of the inside
valves on kill and choke line.

If the well commences flowing and the decision is made
to shut the well in, raise the kelly cock above the
rotary table, shut down the pump, open the choke line
and close the hydril. Shut the well in slowly using the
adjustable choke, while observing the annulus pressure.

This procedure for shutting in the well is particularly

important when drilling below the 20" casing shoe.

If the well flows before setting 20" casing, close
diverter bag. Check that one of the diverter lines is
open. Pump the pre-mixed mud into the hole. If this
does not control flow, pump in sea water at a high rate

with additional mud as it can be mixed.

If the well flows when drilling 17%" hole below 20"
surface casing, exercise extreme caution when shutting
the well in. In no event should the following surface
pressures be exceeded:

MUD WEIGHT MAXIMUM ALLOWABLE SURFACE PRESSURE
Sea water 200 psi
10.0 ’ 130 psi
12.0 25 psi

If the well cannot be shut in without exceeding these
pressures, allow well to flow through choke line, _
diverting the flow out the flare line. Higher surface
pressures could break down the formation at the 20"
casing shoe and possibly channel to the seabed around
the well.

Well kicks will be circulated out, as outlined in the
well killing worksheet, adjusting the choke to maintain
constant bottom hole pressure.

P S, ditd
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4. WELL KILL DRILL

The Well Kill Drill is designed to train and evaluate rig

" crews in the practice of controlling a "kick". Additionally,

the Drill will provide the opportunity to verify the working
condition of chokes, valves, and gauges. The drill will give
realistic training to the drilling persconnel using actual
equipment under a simulatad well control situation.

A. PROCEDURE

1. The Drill shall be performed prior to drilling out
float equipment in each casing 20" and 13 3/8".

2. Establish circulation pressure at a reduced rate
and record.

3. Close the blow out preventer on the drill string
and record shut-in drill pipe pressure. (This will
be zero, but for the purpose of this drill, is

will be assumed to be 300 psi or a pre-determined
figure.)

4. Establish circulation at a reduced pump rate
through the chokes. Hold sufficient back pressure
so that the drill pipe pressure is egual to the
reduced circulation pressure plus the 300 psi
"kick", plus a 100 psi safety margin. Example: The
drill pipe pressure is 400 psi at 30 strokes per

“minute. To control the 300 psi "kick” with a 100
psi safety margin, the chokes are adjusted so that
the circulating drill pipe pressure would be 800
psi at 30 strokes per minute.

(400 psi + 300 psi + 100 psi = 800 psi)

5. Calculate the density of the new mud weight reguiréd
to contain the BHP plus the 100 psi safety margin.

6. Calculate time for new mud volume to reach the bit
and the drill pipe pressure reguired at that time

to maintain BHP plus the 100 psi safety margin.
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7. The timing and response of the eguipment as well
as the reaction of the drill crew should be noted
by the supervisors. Record the results and obser-
vations on both the IADC and Phillips Daily Drilling
Reports. Choke, kill valves and lines are to be
filled with water or high viscosity anticorrosion
fluid for drilling operations when the well kill
drill is complete.

5. INCREASED PIT LEVEL TEST DRILL

(Reference Standard Offshore Practice D-378)

This drill is designed to insure that the rig crews take
prompt and correct action when a kick occurs. The test
procedure and proper action will be discussed with the

Contractor's supervisors at the beginning of each well.

The actual test or drill should be initiated without warning
the drilling crew. This should be dcone twice a week for each
crew as long as it does not interfere with critical operations.

An ideal time for the drill is when drilling cement out of
the casing. '

The test procedure is as follows:

{1) Raise the Pit Level Float indicating an increase in
surface mud volume.

(2) Observe the reaction of the driller and drilling crew
to this "kick".

(3) Discuss with the driller and tool pusher.

(4) Record on Daily IADC Report and PPCo Daily Drilling
Report.

The Contract Toolpusher and Phillips Drilling Superviscr are

to be on the floor when the pit level increase drill is

initiated. Both superviscrs are to discuss the drill in

detail before and after so that the resul<s will be beneficial
to all personnel.

- i ua kb -
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6. FORMATION LEAK~OFF TEST

The Formation Leak-off Test is to be run below 20" 13 3/8",
9 5/8" - casing shoes. The Leak-off Test is designed to
ascertain the eguivalent mud density at which the formation
will lose drilling fluid. The Leak-off test is not designed
to fracture the formation or cement bond at the casing shoe.
Every effort should be made to prevent breakdown.

PROCEDURE

General: Leak-off Test should be conducted utilizing the
Platform Cementing unit. New or calibrated low
pressure gauges are to be used. Use the lowest
pressure gauges available in order to achieve high
accuracy of the test (i.e., 0-1000 psi for 20"
shoe, 0-3000 psi for 13 3/8" shoe.)

(1) Upon drilling out float shoe, clean out rathole and
drill 10 feet new hole. Circulate bottoms up and ascertain
lithology (i.e., shale, sand, limestone, etc.).

(2) Circulate and condition mud thoroughly. Be assured mud
weight in/out is balanced.

(3) Pick up BHA to just above casing shoe, rig up cement
unit to drillpipe from floor standpipe manifold or
choke manifold (be sure lines from cement unit to floor

are flushed and loaded with drill mud). Close hydril or
pipe rams.

(4) With graph paper,ruler and pencil in hand commence
pumping down drillpipe slowly (NOTE: 20" and 13 3/8"
casings approximately % BPM).

Pump down drillpipe continuously and plot gauge pressure
every % bbl pumped.
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For example:

a) Pump % bbl, plot pressure.

"b) Pump % bbl, plot pressure.
c) Pump % bbl, plot pressure.
d) etc.

(5) Upon achieving three straight points on the graph
paper, draw a straight line through the points (normally
the first point is no good as this is the air-in-mud

compression effect when pumping starts).

(6) Continue pumping slowly and marking the pressure reading
every % bbl on your graph paper.

(7} When the formation starts to leak-off, the plotted

point will move to the right of the straight line (you
drew this line in Step 5).

(8) Take one additional pressure reading and shut down

pump. Let pressure drop to a standing pressure {about
15 mins.).

(9) Record total bbls pumped and standing pressure after 15
mins. Open return line to tank and flow back. Record
volume of mud flowed back. Record and report on IADC
and PPCoN daily reports.

(10) While you are waiting on the pressure to reach Standing
Pressure, draw & line through the two points that
leaked off. Where the two lines intersect is the leak-
off Pressure.

NOTE: Standing Pressure should be about the same
value. Attached is a typical leak-off plot
with explanations (Attachment 1).
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NOTE: When running leakoffs below 8 5/8" casing shoe

record pressure every l1/4 bbl pumped. Accuracy
- will be better.

14

If the first leak-off looks questionable, go ahead and
repeat the test to be sure. Some Drilling Supervisors on
PPCo's exploration wells run these tests three times to be
sure. Accuracy 1is important. Record and report your results
on IADC and PPCoN 0500 daily report and 1500 hr report.

7. DRILLING BREAKS

When a drilling break occurs during the course of drilling
operaticons, response 0f all parties must be coordinated. A
significant increase in the rate of penetration is defined
as a drilling break.

For purposes of drilling the Greater Ekofisk North Sea Area,

a drilling break is double the normal rate of penetration.

The standard practice once a drilling break encountered is:
(1) Immediately notify the Phillips Drilling Supervisor.

(2) Drill no more than 5 feet into break.

(3) Pick up off bottom, shut off pumps and check for flow
or loss,

(4) a. If well is flowing, initiate well kill procedures.
b. If well is taking mud, initiate loss circulation
procedures.

(5) If the well is static, the Phillips Drilling.Supervisor
will decide whether to circulate bottoms up or condition
hole. Record and report drilling breaks on the IADC and.
Phillips Daily Report and the results of each break.
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8. HOLE FILL-UP PROCEDURE

Improper "Hole Fill-up" practices during trips can result in

well kicks and/or hole sloughing. The hole fill-up procedures
described herein are to be strictly adhered to on all trips.

A hole fill-up monitoring device is to be utilized where

possible otherwise isolate a pit if necessary. Hole fill-up

volumes and relevant data is to be provided on the Hole Fill-

up Data Sheet for each trip. Theoretical fill-up volumes

required for the sizes of drillpipe and drill collars normally
used are shown below:

(1) 17%", 12 1/4 AND gi" (ALL TRIPS)

(a)

(b)

(c)

(4)

{e)

Fill trip tank and run returns from the pump being
used to fill the hole to this tank.

Pick up off bottom, stand back kelly. Check hole
to see if it is full.

Pull 5 stands and f£ill hole. Check for flow or

loss. Fill every 5 stands to the casing shoe.

NOTE: When making wiper trip, go back in hole,
check to be sure you got the equivalent
volume of mud back as used on fill-up.

When bit reaches casing shoe, shut down and check

for flow or losses irregardless of fill-up results.

POOH and fill up every 5 stands. When pulling

Hevi-weight drillpipe, £fill up every 2 stands.

Upon reaching drill collars, shut down and check

for flow, POOH and fill up every stand of drill

collars.

When running back in hole and reaching the casing

shoe, shut down and check to see if equivalent mud

volume returned. Check to see if hole is standing
full. When on bottom, check to be sure hole is
full and that equivalent mud volume returned to

pits. Surging of hole is to be avoided.
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(2) GENERAL NOTES

(a) If drillpipe is pulled "wet",

returned to the hole.

| . s e et .

the mud is to be
Drain the mud bucket in the

Bell nipple. Thus, fill-up volumes will be the

same as pulling dry pipe.
(b) The Driller is to submit the Hole Fill-up Sheet to

the Phillips Drilling Supervisor as requested or

at end of tour. Hole fill-up forms are to be com-
pleted on the rig at all times.
(c) In the event swabbing is occurring, due to bit
balling, £ill up through the drillpipe at the
frequency directed above. For severe bit balling

more frequent fill-up and circulating as deemed

necessary by the PPCoN Drilling Supervisor.

DRILL PIPE

5" OD 19.5 1b/ft x 4.275" ID
3k" 13.3 1b/ft x 2.764 ID

HEAVY WEIGHT DRILL PIPE

5" OD x 50 1b/ft x 3" ID

DRILL COLLARS

9%" OD x 3" 1D, 217 1b/ft

9" oD x 3" ID, 192 lb/ft

8" oD x 2 13/16" ID, 150 lb/ft
6%" OD x 2 13/16" ID, 92 lb/ft

DISPLACEMENT VOLUMES

Bbls/ft Bbls/5 Stands’
0.0065 2.97
0.0045 2.09
Bbls/ft Bbls/2 Stands
0.0167 3.00
Bbls/ft Bbls/Stand
0.0790 7.34
0.0699. 6.51
0.0545 5.07
0.0333 3.10
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BOP'!S RISER AND CONTROL EQUIPMENT

BOP STACK, 18 3/4" 10,000 PSI

Vetco Riser Adapter 18 3/4" 5000 M.S.P. API 6Bx - 163
stainless steel lined f£lange DN,

Vetco 18 3/4" UNI-FLEX joint w/SS lined BX-163 ring groove
& 18 3/4" 5000 M.S.P. API 6 BX flange.

Rucker - Shaffer Spherical Annular 18 3/4" 10,000 psi WP
API 6-BX flange w/stainless steel lined BX%-164 ring groove
bottom & 18 3/4" 5000 psi WP API 6 BX studdéd face
w/stainless steel lined BX-163 ring groove top.

Vetco H-4 connector 18 3/4" 5000 M.S.P. style "E" high
angle release w/ 18 3/4" 10,000 M.S.P. clamo hub.

Vetco 18 3/4" 10,000 MSP Marine riser mandrel w/style
"K" H-4 pin up & 18 3/4" 6 BX-164 flange down.

Rucker ~Shaffer 18 3/4" -~ 10,000 psi WP DBL LWS BOP STD'D
TOP, FLG'D BTM & (4) 3 1/16" 10,000 psi STD'D OTLTS, &
14" "Pgoslock.

-

Rucker - Shaffer 18 3/4" - 10,000 psi WP LWS DBL BOP STD'D

TOP & BTM w/(4)3 1/16 " 10,000 psi STD'D OTLTS & 14"
Poslock.

Vetco H-4 connector w/18 3/4" - 10,000 psi API 6-BX
flange & BX - 164 ring groove up w/extended length neck.
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703 STACK - CHOKE AND KILL VALVES

The stack is fitted with McEvoy type EDU valves in the

following arrangement:

Lower Kill Valves

McEvoy gate valve. 3-1/16" 10,000 lbs BX~-154 ring groove,

‘no. 5 clamp. Model EDU CROSS. (Inner kill)

McEvoy gate valve 3 1/16' 10,000 lbs BX-154 ring groove,
no. 5 clamp. Model EDU STRAIGHT. (Outer kill)

Upper kill valves

McEvoy gate valve 3-1/16" 10,000 1lbs BX-154 ring groove,
no. 5 clamp. Model EDU ANGLE. (Inner kill valve).

McEvoy gate valve. 3-1/16" 10,000 l1lbs BX-154 ring groove,
no. 5 clamp. Model EDU STRAIGHT. (Outer kill).

(Lower) Choke Valves

McEvoy gate valve 3-1/16é" 10,000 lbs BX-154 ring groove,
no. 5 clamp. Model EDU ANGLE {Inner choke).

McEvoy gate valve, 3 1/16" 10,000 lbs BX-154 ring groove,
no. 5 clamp. Model EDU STRAIGHT. (Outer choke).

. . _ e IR TTIT T -t YOSt




A -21

GUIDE LINE TENSIONER - 16,000 lbs. = 40

Ft. Travel

Length retracted

Length extended

Weight

Cylinder bore

Cylinder stroke

Maximum Operational Air Pressure
Maximum Tension (Single Line)
Maximum Wire Line Travel

Line Speed

0il Volume (normal contained in re-

servoir and cylinder during operation)

224 1IN \
344 IN

3800 1lbs.

7 IN |
120 IN

1900 PSI

16,000 1bs.

40 FT.

Over 300 FPM

1} U. S. GAL

Air-0il Reservoir Pressure (operational) 15 to 70 PSI

Relief Valve Setting (Air-0il Reservoir) 95 PSI - normal
Relief Valve Setting (Ari-0il Reservoir) 120 PSI -maximum

SHEAVES

0}

Tread diameter

Bearing Type
Wire Rope Groove

OIL TYPE - AIR-OIL RESERVOIR

Standard
for 20° - 140° Operation

For lower temperature operation, or for
consult Rucker for substitute fluid.

ATIR PRESSURE VESSEL

Maximum Operational Pressure

Standard Volume (Contained)

28 IN
25 3/4 IN

Tapered Roller
3/4 IN DIA

Pydraul 29E LT

Monsanto Company

other fluids,

2400 PSI

275 U.S. GAL or
140 U.S. GAL or
70 U.S. GAL

A
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CAMERON 10,000 PSI CHOKE MANIFOLD.
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BLOWOUT PREVENTER AND WELLHEAD PROGRAM

Wellhead: Cameron subsea wellhead with H-4 top preparation.

While drilling the 17%" pilot the 30" Pin connector, ball
joint, 20" riser, telescopic joint and diverter will be

used.

While drilling 17%", 12 1/4" and 8 1/2" holes, the 18 3/4"
BOP stack will be used.

Testing of Blowout Preventer and Accessory Eguipment:

I General
All tests will be witnessed by the Phillips Drilling
Supervisor who will also sign the test report. Check

and record volumes of hydraulic fluid and time needed
for each function.

II Initial Installation Tests

A. Before running BOP stack test blind/shear rams,
pipe rams and valves to full working pressure and
annular preventers to 75% of working pressure as
outlined in the testing procedure. All lines and
equipment used in the test are to be washed and
filled with water beforée each test.

B. Immediately after installation test pipe rams and
valves to full working pressure and annular preventers
to 75% of working pressure as outlined in the
testing procedure. All lines and eguipment are to
be washed and fillecd with water before test. Run
function test on one pod and full pressure test on

the other pod, leaving system on this last pod
after test.

ITI Subseguent Tests

A, Pressure test BOP equipment to the maximum calculated
pressure the casing will be subjected to (these
pressures are given in the test prccedure) before.
drilling out of set casing and weekly on the first
trip out of the hole after 00:01 a.m. each Tuesday.
Use the same procedure as before.

A cviewms T
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B. A blowout preventer eguipment function test is to
be conductea during each trip out of the hole.

Each station, remote and main controls, is to be
tested. The function tests include blind/shear
rams (make sure the hole is free c¢f any pipe....).

C. After any repairs or on reinstallation after
pulling, test BOP equipment to full working pressure
for any item replaced or repaired and to maximum
calculated pressure the casing will be subjected
to for remainder of equipment. Do not exceed 75%
of annular preventer working pressure.

D. Prior to starting well test program test blind/
shear rams, pipe rams and valves to the maximum
calculated pressure the casing will be subjected
to and annular preventer to 75% of working pressure.

A BOP pressure test work sheet is attached. This form should
be used when testing BOP.

At time of installation of BOP stack all valves in the choke
manifold should be tested to full working pressure against
the closed gate. )

Iv Special Mention to Safety Precautions

A, One pump unit operator is to be stationed at the
high pressure pump at all times during test. The
operator is to stay in continuocus contact with the
rig floor. The "Phillips" supervisor or the Drilling
Contractor Supervisor are the only persons to go
into the test area to inspect for leaks when the
equipment 1is pressurized. Rig crews are to stay
clear of the area until the supervisor has contacted
the pump operator and has made certain that all
pressure has been released. The rig crews may tﬁén
go into work area to repair leaks or carry out
other work as directed.

B, All lines, swings, and connections that are used .
in the testing of the blowout preventers are to be
adequately secured in place.

cC. Pressure is to be released only through the pressure

| release lines that are vented back into reservoir,
on the pump unit. The lines are clamped down as
well as being fixed with swivels to direct the

flow into the reservoir(s).

.- e . — o Mt S sl p——
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TEST PROCEDURE FOR 18 3/4 BOP STACK AND ACCESSORY EQUIPMENT

GENERAL

" The maximum working pressure of all this eguipment is 10000

PSI except for bag type preventers derrick standpipe and
rotary hoses: 5000 PSI.

The required test pressures will be while drilling:

17% 3000 psi on all equipments rated at 10000 psi
3000 psi on bag pipe preventers....

12 1/4 7000 psi
3500 psi

8 1/2 7000 psi
3500 psi

All pressure tests are to be held 15 minutes.

After each test if mud has or may have entered the choke or
kill line, wash these lines with water or any kind of viscous
fluid with anticorrosion additives but avoid leaving solids

in suspension in lines. They may settle on the valves.

CHOKE MANIFOLD TEST

Open all valves on choke and kill lines. Pump in a few bbls
of water. Close and test each valve independently. The tests
of the testing unit, the lines, choke manifold, choke and
kill lines should be over by the time the test tool is
seated in the wellhead.

BOP TESTS
NO.1

Close the middle pipe ram. Fill up pipe w/water to detect
any leak at test plug. Test at reguired pressure down kill

line. Release pressure at pump unit. Open rams.
NO. 2 .

Test of the lower pipe rams to be the same as test No.l
NO. 3

Close upper spherical preventers. Clcocse inside choke line
valves. Test at reguired pressure pumping down kill 1line.

Release pressure at pump unit. Open upper sphercical preventer.

PUTL A [ . -




NO.5

. Close upper pipe rams. Close inside choke line valves. Test

inside choke valves and upper pipe rams with the required
pressure through the kill lines. Release pressure at the
pump.

NO. 6

Leave upper pipe rams closed. Open inside choke line valves.
Close outside choke line valves. Test outside choke valves
to reguired pressure through the kill lines. Release press-
ure at the pump. Open upper pipe rams. Retrieve test string
leaving test plug in place.

NO.7

Close blind shear rams. Open lower outside choke line valve.
Close outer kill line valve. Test valves and blind shear
rams to required pressure through lower choke line. Release
pressure at the pump.

NO.8

Leave blind shear rams closed. Close upper inside choke line
valve. Open upper outside chokeline valve. Close inside kill
line valve. Open outside kill line valve. Test to regquired
pressure through lower choke line. Release pressuré at the
pump. Retrieve test plug.

0.9

Test drillpipe safety valves to required pressure. Wash
through kelly and stand pipe with water.

NO.10

Test kelly cock below swivel to required pressure. Release
pressure at pump unit.

COMMENTS

Record test on IADC Report and BOP check list. Pump high
viscosity and anticorrosion £1luid in kill and choke lines.
When this fluid is at the bottom of the lines, close all
valves and leave in this state. Y
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PROCEDURE FOR TESTING PACK-OFFS

Run and cement casing as per drilling program.

Calculate volumes to test seal assembly to initial

(V1) and final (V) test pressure using the following
equation. Also calculate the volume necessary to
pressure up against top of cement to initial pres-

sure (V3).

V=vViC,P

Vi = Initial volume, which is the volume of line from
pump to choke or kill line, plus volume of choke
or kill line, plus volume of fluid inside stack

which is being compressed. Volume in barrels.

Cp = Compressibiiity of fluid:
For water = 0,000003
For mud = 0.0000025

P = Pressure in psi:

Initial pressure:

Final Pressure:

1000 psi - 13 3/8"
3000 psi - 9 5/8"

Same as test pressure of BOP
stack while drilling out re-
spective casing.

Close lower pipe rams and pressure up to initial

pressure while carefully noting the volume of fluid

used. This is to ch

eck the calculated volume (Vi).

Bleed off pressure and open rams.




Without pack-off set, pump up to initial pressure but
do not exceed calculated volume (V3). This is to veri-

fy the annulus is not sealed cleose to the pack-off.
Bleed off pressure.

Set pack-off. Pick up approximately 1 foot and cir-
culate to clear any debris in area of stack.

Run back in and test pack-oif to initial pressure.
Volume sliould be close to calculated volume (VJ). If
not, pack-off is not set!

Until pack-off holds initial pressure, do not continue
with higher pressure.

After getting initial test, test pack-off to final
pressure, increasing pressure in 500 psi steps. Take
careful notice of volumes pumped. They should be close

to those calculated, but in no case pump more than

volume necessary to get initial pressuvre down to top

of cement (Va,).




