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WELL SUMMARY

Well: Anemone-1/A Proposed Coordinates UTM:
Country: Australia X = 615,580E
Area: Bass Strait Y = 5,708,499N
Licence: Vic/P20 Actual Coordinates UTM:
Class: Exploration X = 615,565.6E
Status: P&A Y = 5,708,493.7N
Water Depth: 231m Seismic Line: GF88B-100
KB (AMSL): 27m CDP: 660
Operator: Petrofina Exploration Australia S.A. (30%)
Partners: Japex Gippsland Ltd (30%)
Overseas Petroleum and Investment Corporation (30%)
Bridge 0il Ltd (10%)
Contractor: Zapata Offshore Company
Rig: Zapata Arctic - Rig 36
Rig on Location: 27 May 1989

Well Spudded

In: 25 May 1989

Anemone-1A Sidetrack Began: 26 July 1989

Well Reached TD: 4 September 1989

Well P & A: 20 October 1989

Rig Off Contract: 22 October 1989 - 1600 hours

Open Hole Casing

Diameter From To Diameter From To
36" 258m 319m 30" 256m 313.5m
26" 319m 560m 20" 256m 546.5m
17-1/2" 560m 1115m 13-3/8" 256.5m 1105m
12-1/4" 1115m 3076m 9-5/8" 256m 3068m
8-1/2" 3076m 4500m 7" 257m 4492.5
6" 4500m 4775m 5" 4338m  4773m

Objectives:

Well Results:

Campanian coastal plain sandstones in a downside fault-dependant
closure.

Plugged and Abandoned.
Non-Commercial Gas Discovery.



r———r

V'S VIIvHISNY NOILVHOIdX3 <z_u_OI._.m19

SAva
(L] 96 88 08 ZL ¥9 95 8Y ot 143 124 91 8 0
0
008 _ _ _ _ (wgwir-) wgrLy
(WSysy-)wssLe HI143G TVLOL weLlY B S _ Hid3a V101
l VI-INOW3NV (wZgsy-)we09v H1d3Q TVLOL X 1un .,.»w_Uo
[ }, L -INOWINY wiery ® 2 e (WGEyy-JSZSY = l-invs m
oosv == H "LSS NVINOLNVS dOL .m.
/ . ;
e & (wosiy-lusely| 0 —
Fo=— Z. 1SS NVINVJWVYD dO1
/ : % L1
000 8 {WEr6hIuTvor | -
/.J_,JHEl J. 4. "LS'S NVINVAWYD dOL 1o
»
B
£
cwm M m
00S€ m
(19 AvaQ) 68-£-92 A3DNIWNOD v m
MNOVHLIAIS VI-INOWINV we9oc . Lz |
P W691E-T W6 LC NVINVIWYD dOL N
l/ .[/ - TT8€ 1SS INI T3S dOL
000€
/ sn
(WEELZ-M09L7 m
NVILAOWISY VW doL awve 1 oXT™
-y TREAY X o | O3
.. (Wrssz-)wiesz QHVYNENO JOL = [ 550 |
0052 £ W B
e
> m
. «
0002 i z _
3
>
) m m
0051+ 5 A
(wo6Z1-JwzLeL
SAVQ IVLOL - T 1 W4 FONVHINT $3%V1 dOL _
Q3L31VdNOD oace| DT 2
68-6-v 'G'L 0IHOVIY A A== AR
0001 - SIRIVEE i 3
VI-INOWINV ’ = £ |3
T m
= § | &
7T m
wgyg
8 .02 ” T _a @
00S | E M
wele susnjey oN
& ot
8-5-62 : ONdS (Wi €Z- sz BOO V3s
Shiow| 1438 _ 1snonv _ Aar _ E Ty _><z ™ SNOZIOH A3 vULS I LVMLS ARAVUOILVULSHOOM3

3AHND H1d3Ad 3JNIL ONITTIHA ANV AHAVHOILVHLIS VI-INOWINV

INTCRPRETATIVE



'DISCUSSION & RECOMMENDATIONS



INTRODUCTION

Anemone-1 was drilled as a vertical exploration well in Permit Vic/P20 in Bass
Strait using the Zapata Arctic rig. After being stuck at 4609m a sidetracked
well, Anemone-1A was drilled from 3879 to 4775m. A 7" liner was set at
4492.5m before drilling the high pressure Santonian sandstone in 6" diameter.
The 7" liner was extended to surface and a 5" liner was run to allow the well
to be tested. Two DSTs were performed then the well was plugged and
abandoned.

The rig moved on location from Petrofina's Angler-1 well. It took 2-1/2" days
to anchor the rig and be ready for spudding.

36" SECTION

The well was spudded in using a 26" bit (Reed Y11 rerun from Angler-1) and 36"
hole opener (Smith). The 36" hole was drilled from 258 to 319mkb in 3-1/4
hours using 0-5 klb WOB, 30-90 rpm and 300-900 gpm for an average ROP of 18.8
m/hr. After the first connection, the ROV was required to assist in
re-entering the hole.

The mud was seawater with 30 bbl hi-vis pill pumped every 3 connections. At
casing point the hole was displaced to hi-vis mud in two stages while pulling
out of hole.

Five joints of Vetco 30" conductor pipe with ST-2 connectors and a Vetco 30"
low pressure housing with Vetco Permanent Guide Base were run and cemented
with 186 bbl slurry using Class 'G' cement and 1% CaCl2 (BWOC). A top up
cement job was performed in the annulus.

26" SECTION

The 26" hole was drilled using a 17-1/2" bit (Hughes CX3A) and a 26" hole
opener (Smith). It took 9-1/2 hours to drill the 241m of this section using
5-10 klb WOB, 130 rpm and 1,000 gpm.

The section was drilled with seawater and 40 bbl hi-vis pill pumped every 3
connections. At casing point the hole was displaced with hi-vis mud at 1.15
SG. .

A Vetco 20" casing with RL-4S connectors and a Vetco 18-3/4" high pressure
housing were run and cemented in place using an internal stinger. Cement
returns were observed at surface during cementation and it was necessary to

jet both the wellhead and the PGB before running the BOP and riser.

17-1/2" SECTION

A Hughes CX3A (re-run from 26" hole) was used to drill this section of 555m in
38.5 hours with an average ROP of 14.4 m/hr. The parameters used were 5-20
klb WOB, 130 rpm and 865 gpm. As in Angler-1, only one bit was required to
drill the 17-1/2" hole.

The mud system used was seawater at the beginning of the section but 60 bbl
hi-vis pill were pumped approximately every 150m and were retained in the
system to allow it to 'mud up' gradually. When the yield point reached 13
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1b/100 sq ft, there were enough solids from the Gippsland marls in the system
to provide adequate rheology and pills were not required. At 945m circulation
was lost, probably due to the hole packing off around the stabiliser. It was
necessary to reduce the flow rate to regain circulation. Condet was spotted
and the pipe worked for 1/2 hour before drilling could resume normally.
Dilution was required in the lower part of the section to keep mud weight
below 1.10 gr/cc.

An 8-1/4" Teleco MWD tool was picked up in the BHA but was not tested either
on surface or on bottom because Teleco engineers had not arrived onboard.
Drilling started with a flowrate at around 880 gpm. At 700m a pressure drop
of 200 psi occurred and pressure stopped fluctuating. It is believed that at
that depth the MWD stopped functionning, probably due to a flowrate higher
than the maximum limit set by Teleco for the tool. When Teleco engineers
arrived onboard different flow rates were tried to attempt to regain pulse but
without success and single shot surveys were used for this section.

After the Schlumberger logging, the 13-3/8" casing was run and cemented
without any problems.

12-1/4" SECTION

The 13-3/8" float equipment and cement were drilled using the combination PDC
bit (Hughes B9M+), PDM (Eastman Christensen), shock sub and MWD. After
performing a FIT to 1.80 SG equivalent, the Lakes Entrance was drilled using
the following parameters: 5-25 lkb WOB, 295-340 rpm (combination PDM and
rotary table) and 730-775 gpm. In order not to overload the annulus with
cuttings the ROP was controlled to a maximum of three singles per hour by
maintaining a low WOB. In addition, a wiper trip was performed every day (or
approximately 500m). If the policy to control ROP to three singles per hour
in the Lakes Entrance is maintained for our next well, the use of a PDM thus
generating high rpm is questionable since WOB was limited throughout the Lakes
Entrance. A PDM can only be justified if it is decided to drill faster (4-1/2
singles per hour as in Angler-1) in the soft Lakes Entrance even if connection
time is increased to allow cleaning up the annulus in the BHA area. After
entering the Gurnard and Latrobe when formation changed from claystone to an
alternance of sandstone and siltstone with hard stringers, the average ROP
dropped to approximately 10 m/hr and torque increased. The bit was eventually
pulled at 2874m and graded 75% to 90% worn.

In order to finish this section another PDC was picked up (Hycalog DS34H) and
run without PDM and shock sub. With the previous BHA (2 stabilisers at 30 ft)

below 1700m, the hole had gradually built an angle to 6.2° inclination. The
two stabilisers were moved up in this BHA (60 ft from bit) in order to drop
the angle before casing point. The DS34H drilled 202m of Latrobe formation
(alternance of sandstone and siltstone with hard stringers and coal) in 28
hours for an average ROP of 7.2 m/hr. Parameters used were: 5-30 klb WOB,
100-150 rpm, 720-740 gpm. The bit was pulled at 3076m and graded 90% worn.

After the Schlumberger logging, a check trip was run and it was necessary to
wash from 3053 to 3076m. While pulling out of hole an overpull of 100 klb was
experienced and the hole appeared to be swabbing. With circulation the string
could move up and down freely but overpull occurred when circulation was
stopped. It was believed that the bit and stabilisers balled up and CONDET
was mixed in the mud and viscosity was increased with PAC-R and XCD to improve
hole cleaning. Another check trip to TD was performed before pulling out of
hole freely.



In order to retrieve the flex joint and wellhead wearbushings, the wellhead
and BOP required 3 runs to wash them with a jetting tool.

The 9-5/8" was run with only the last joint being washed down. The caliper
was used to calculate the slurry volume and a preflush of 40 bbl Flocheck 21
was pumped before cementing.

The mud system was displaced to a Seawater/Gel/Polymer system at the beginning
of the section and mud weight was raised. Drilling the marls in the upper
section had little effect on mud properties apart from mud weight. While
drilling the claystone, the reactive nature of clays affected the rheological
properties (increase in YP and gels). Also the coating of drilled solids by
chemicals created a rapid depletion of polymer and caustic soda, thus
increasing fluid loss. Below 2700m additions of caustic soda and lime were
used to maintain pH between 9.5 and 10.0. This is probably due to the
presence of acid gas in the formation (€02 as in Angler-1 and/or H2S possibly
coming from coal beds). Prior to logging the 12-1/4" hole section, the mud
was treated to raise the pH to 10.05 and approximately 0.057 ppb of Baracide
was added to control bacteria. The mud was not circulated for 36 hours and
after logging the pH had dropped to below 8.3 with the mud having a
sickly-sweet rotten odour. However, after running the 9-5/8" casing, while
circulating, a maximum of 41.5% gas was recorded at bottoms up, the rig's H2S
detector recorded over 60 ppm while hand-held detector recorded 5 ppm, and the
mud from the hole was black in colour with low pH. Before cementing the mud
was treated heavily with lime and caustic soda to raise the pH and neutralise
any H2S.

There are two possible explanations for the presence of H2S and the
degradation of the mud:

- bacterial degradation even though the polymer are starch and cellulose
based and should not degrade to form H2S.

- presence of H2S in the formation as a by-product of a chemical
reaction between the mud and the coal.

Fresh and degraded samples were sent to the University of Adelaide and to
Baroid's Perth laboratory to determine the cause of H2S degradation. The
results indicated that:

- the fresh sample did not show any SRB growth or degradation of
properties.
- the fresh sample contaminated with CO2 presented deterioration of

properties due to bacterial growth.
- the fresh sample contaminated with H2S showed some degradation of

properaties but with no bacterial degradation.
- the sample of degraded mud showed high concentration of SRBs.

From the above results it seems that the mud degradation which occurred on the
rig can be attributed to a combination of CO2 and/or H2S contamination. The
presence of both gas in the Gippsland Basin has been documented in technical
papers and CO2 was encountered during Angler-1. As a conclusion, because of
the risks associated with H2S, present either in the formation or as a
by-product from the mud degradation, it is recommended that sufficient stocks
of lime and sulphide scavenger be kept on the rig with adequate gas detectors
for our next well.



It has to be noted that, contrary to Angler-1, in Anemone-1 the entire 12-1/4"
section including the marls was drilled with a seawater/gel/polymer system.

As seen previously this had little effect on mud properties and therefore
cost, but created a good gauged hole throughout the entire sectiom.

Another positive effect on the mud in Anemone-1A was the shale shakers used on
the rig (3 x THULE dual shale shakers) which were used at the optimum
therefore reducing mud losses. Only 4705 bbl of mud were required for the
12-1/4" section when 7879 bbl had been planned.

8-1/2" SECTION

The 9-5/8" float equipment was drilled with a PDC bit Eastman Christensen
R435S. Subsequently the bit drilled only to 3089m for a total distance of 13m
in 6-1/2 hours before being pulled because of slow ROP and graded 100% worn.
The bit was designed with the cutters mounted on 'studs' and all cutters were
lost with the studs broken at their base. This is probably the result of
drilling out the float equipment and 12-1/4" rathole where Schlumberger SWC
bullets had been lost and probably not entirely recovered inspite of two check
trips with junk basket before running the casing.

The next bit was a Reed HP43JK run in conjunction with a junk sub to try to
clean the hole from cutters from the previous PDC bit. The bit was pulled
after 92m drilled in 17 hours (rop = 5.4 m/hr) and graded 6-2-1/16.

Another PDC bit was then picked up, a DBS TD290, run with a junk sub, MWD,
Smith Borox roller reamer and an undergauge stabiliser. This BHA was used to
try to reduce drilling torque experienced during Angler-1 and which is
believed to be caused by the thin coal beds moving into the well.
Unfortunately, as in Angler-1, the rpm had to be reduced because of excessive
torque: rpm = 60-90 with 575-625 amps torque and WOB = 0-30 klb. The TD290
was pulled after 190m drilled in 27 hours (rop = 7.0m/hr), the grading was
100% and the bit was replaced by a Reed HP51AJK which drilled 100m in 24
hours. With this bit too the rpm was reduced to 30/70 in order to have
acceptable torque - 320-550 amps. A pill of detergent was pumped to assist
drilling without improvement and the bit was pulled and graded 4-2-1/8.

Because of the high torque experienced a PDC bit (R437G with extra-gauge
protection) was run next in conjunction with a PDM (Eastman Christensen). The
following parameters were used - WOB = 0-5 klb, rpm of string = 50, flow rate
= 450 gpm which gave a total bit rotation of 200 rpm. The torque remained
high with 475 gpm. Unfortunately after only 60m drilled in 6.5 hours, the PDM
locked and the bit was pulled out of hole to remove the PDM from the BHA
before re-running the same bit. Without the PDM, the rotation had to be
decreased to 30 rpm in places in order to have any progress. With higher rpm
it appeared that higher torque was preventing the WOB to reach the face of the
bit and therefore reducing penetration rate. This bit drilled a total of 380m
in 50 hours (rop = 7.6m/hr) but was pulled and graded 100% worn with 1/16 to
1/8 under-gauge.

A new PDM was picked up and tested without success on surface, therefore the
following R437G was run on rotary and drilled 130m in 26.5 hours using the
same parameters and also with high torque. An attempt was made with a pill of
Torq-trim to reduce torque but without success. At 3987m, pump pressure
increased while drilling and the bit was pulled and graded 100% worn with the
face of the bit completely ringed out.



A Reed HPS51AJK was run in the hole following these two PDCs. Before reaching
TD it was necessary to wash and ream from 3748m. It drilled with 0-40 klb
WOB, 65-85 rpm and 450 gpm and torque was lower in place - 340 amps instead of
550. At 4158m, after 177m drilled in 51-1/2 hours with an rop of 3.4 m/hr
average, torque increased dramatically and the bit was pulled with its 3 cones
lost. It was due to excessive wear on the shirtail which would eventually
damage the grease cap resulting in the loss of grease and eventually a seal
failure. Unfortunately because of the very high torque experienced throughout
this section while drilling it was not possible to recognise the signs of seal
failure and the bit was pulled too late. To clean the hole, two runs were
made with a reverse circulated junk basket and three runs with a junk bit
(Reed S31G or Hughes JD8) in combination with two junk subs. In addition a
Schlumberger electromagnet was run but without success. A total of 12 1b of
junk including 45 inserts were recovered before drilling was resumed with
another Reed S21GJ for 71m in 22-1/2" hours. All the above bits were pulled
undergauge - 1/16 to 1/4 inch. )

The following bit was a PDC Longyear DP51AG with extra gauge protection run in
conjunction with another Eastman Christensen PDM. This bit drilled only 48m
in 12 hours (rop = 4 m/hr) before being pulled because of low rop. The bit
was graded 80% worn with even wear. The PDC bit and PDM were laid out and a
Reed HP51AJK was run on rotary for 161m in 40-1/2 hours (rop = 3.2 m/hr).
Parameters were 30-42 klb WOB, 60-75 rpm, 440-450 gpm with drilling torque
being 370-400 amps. The bit was pulled only after 40 hours drilling time
because of fear for the gauge and bearing life in view of previous bit used in
this well. It was graded 2-3-1/8 and replaced by another Reed HP51AJK. This
bit drilled the continuation of the massive siltstone with the same
parameters.

At 4525m a drilling break was observed while entering the sandstone. After a
flow check, drilling was resumed while increasing the mud weight because of
high gas content. At 4605m after mud weight had been raised to 1.28 SG, an
increase in flow rate was noticed (1 bbl gained) and the well was shut-in with
SIDPP = 0 and SICP = 200 psi. A first attempt was made to kill the well with
1.30 SG but after the circulation the well was shut-in with SIDPP = 450 psi
and SICP = 600 psi. The mud weight was increased to 1.43 SG to kill the well.
After the BOP and riser had been displaced with kill mud and the well was
static, the well was opened and the string was freed with 120,000 1b down and
70,000 1b up. The hole was then circulated with 1.48 SG mud and drilling was
resumed to 4609m. After making a connection the string became stuck with the
bit at 4595m. Several attempts were made to free the pipe with EZ-spot pills
and by reducing the mud weight to 1.42 SG. A Schlumberger free point
indicator showed the string to be stuck at 3532m with no improvement after
working the pipe with EZ-spot. The string was backed off at 3505.8m using two
shots. A fishing assembly (overshot, bumper sub, fishing jar) was run and
engaged over the fish but was not able to free the BHA. While circulating the
BOP was closed due to high gas in the mud but unfortunately the fishing string
became stuck.

In order to seal off the gas zone with a cement plug the BHA was cut at 4573m
with a Pengo charge. A first cement plug was set with the top at 4274m
(temperature log) but did not succeed in isolating the gas zone. After the
string was cut at 4146m with another Pengo charge, a second plug was pumped
with the top at 4020m. The string was then cut at 4015m and mud weight was
decreased from 1.46 SG to 1.15 SG, an EZ-spot pill was pumped around the stuck
point and the fishing assembly came free. A free point indicator showed that



the string was free to 4015m and that the Pengo charge had not succeeded in
cutting the string. Two other charges were required to cut at 4006m.

The section was drilled with mud from the 12-1/4" hole. The high mud cost is
due to the problems encountered while drilling:

- CO02/H2S contamination required treatment and corrosion inhibition.
- Attempted to reduce high drilling torque with Torq-Trim.

- Attempted to improve ROP in soft claystone with CONDET.

- Barite required to increase mud weight and kill well.

- EZ-Spot used when pipe was stuck.

SIDETRACK OPERATIONS - (ANEMONE-1A)
- TRIP #1

A cement plug was pumped on top of the fish from 4006 to 3874m and the
sidetracking assembly was picked up_= PDC bit (DBS PDSl), Smith PDM
(F2000S steerable system with a 3/4 bent housing), 10' short DC,
stabiliser, MWD and NMDC. The top of the plug was dressed to 3881m
(hard cement). A first attempt was made to sidetrack across the
softer sandstone without success. WOB (5-20 klb) and subsequently rop
(10 m/hr) were considered too high to achieve a 'good' sidetrack.
However the use of a PDC bit did not seem to help in this case because
of the high reactive torque generated which would contlnuously sw1ng
the tool face therefore making it impossible to achieve a 'ledge' to
get started.

- TRIP #2

A second cement plug was set from 3976 to 3846m. The same assembly
was picked up but with a Reed HP13GJ instead of a PDC and the plug was
dressed off to 3850m. Although cement seemed harder than expected
this second attempt started higher than the first one in a harder
sandstone. Tool face was oriented at 60-70° and was quite easily
controllable. At first, formation cuttings increased until a first
siltstone string at 3861 where the assembly went back into the old
hole. The survey did not_ indicate any angle build up. Drilling
continued to 3909m without success. It was believed that the 3/4
bent housing did not create enough lateral force and the sidetracked
hole did not deviate enough in the sandstone before encountering hard
siltstones.

- TRIP #3

The sidetrack assembly was replaced by the following one - Reed
HP13GJ, Smith Delta 500 PDM with 2° bent sub, MWD and NMDC. The bent
sub was oriented at 140° tool face and dr1111ng started with a very
slow rop but with constant tool face. At 3926m, not deep enough for
any meaningful deviation survey, the bit was pulled on indication of
possible bearing failure. The bit was graded 6-8-1/2 with excessive
erosion on the shirtail of the bit after only 16-1/2 hours drilling.



TRIP 4

The same assembly was run in conjunction with a Reed S21G to continue
the previous attempt. The first survey at 3916m showed a slight build
up angle from Anemone-1. However at 3926m no significant build up was
observed so the attempt was aborted with the bit at 3943m. The bit
was pulled and graded 3-4-1/8 after 4-1/2 hours drilling.

The possible reason for the failure of attempts #3 and #4 is that the
sidetrack was tried in the very hard and abrasive siltstone 1nd1cated
by the great wear on the shirtail of the bits. Even with a 2° bent
sub, not enough lateral force was generated to penetrate into the
formation. The best chance of kick-off appeared to be in the lower
softer sandstone (top of 3879m) from a very hard cement plug with a
higher bent sub.

TRIP 5

A third plug was set from 3943 to 3843m with a slurry density
increased to 2.05 gr/cc. A rotary assembly was used to dress off the
plug to the top of the sandstone. The plug was drilled with 25 klb
WOB and 80 rpm for an rop of 17 m/hr. It was impossible to wash the
plug with 25 klb, 400 gpm and no rotation, so it was therefore
considered adequate for sidetrack operations. A Reed HP13GJ was !
picked up with a Smith Delta 500 PDM and a 2- 1/2 bent sub to max1m1£e
the change of being kicked off before the end of the sandstone. The
bent sub was oriented at 130° and drilling started with formation
cuttings increasing with each sample. At 3905m the bit showed
indications of bearing failure and was pulled out of hole.
Unfortunately this was before any deviation survey could be taken in
the new hole. The bit was graded 5-8-1/4 with excessive wear on the
shirtail and two loose cones.

TRIP #6

The steerable system was picked up (Smith F2000S with 3/4o bent
housing) with a Reed HP51AJK to give the flexibility to orientate the
hole as the sidetrack progressed in order to achieve maximum distance
from the old hole. Unfortunately it was impossible to orientate the
system because of erratic tool face. The bit was pulled after only 4m
drilled in 2 hours and was graded 1-4-1/4.

TRIP #7

A Reed HP51AJK was picked up with the Delta 500 PDM and 2- 1/2 bent
sub. After orientating the bent sub to 120° the 51detrack continued.
At 3904m a survey indicated an inclination of 4. 1° at 61.5° Azimuth
and the sidetrack assembly was pulled to start the drop-off. The bit
was graded 2-6-1/4.

TRIP #8

A 110 pendulum assembly with a HP43AJK was run to drop the angle from
5.6° at 3927m to 0.1° at 4107m. The calculated displacement from the
old hole was around 8m. The only problem encountered at this stage
was magnetic interference from the fish influencing azimuth reading
from the MWD.



8-1/2" SECTION

Normal drilling was resumed using a Reed HP43AJK with a 90' pendulum assembly.
Due to magnetic interference with the fish, azimuth readings were not always
reliable but the sidetracked hole appeared to slightly build angle in the same
direction as Anemone-1 (westerly direction). The bit was pulled at 4296m due
to excessive torque after a connection. The HP43AJK drilled a total of 178m
in 46-1/2 hours (rop = 3.8 m/hr) and was graded 5-8-1/4. It was replaced by a
Security S84F which drilled to casing point at 4500m, a total of 204m in
65-1/2 hours (rop = 3.1 m/hr) and was graded 3-4-I.

While logging RFT the cable became stuck after 13 pressure readings. After
freeing the cable the log was aborted to run a wiper trip. A tight spot was
encountered at 4456m and after picking up the kelly the hole packed off and
circulation was lost. The pipe was worked free and the hole was reamed to
bottom before resuming logging. While taking RFT readings, the cable became
stuck again and required 9000 1lb (maximum allowable) to be free. Another
wiper trip was run to clean the hole prior to running the 7" liner. In
addition a hi-vis pill was spotted on bottom.

The mud weight was maintained at 1.15 gr/cc throughout this interval. As a
result of sidetracking operations which required to drill three cement plugs,
mud was effected by cement contamination (high pH, reduction of viscosity).
Q-mix and polymer dilution mix were added to the system until a formation
change to claystone increased the YP and gels. The filtrate was maintained
between 5.5 and 6.5 cc/30 min by addition of PAC-R when viscosity was low or
Dextrid later when miminum effect on viscosity was required.

The 7" liner was then run and cemented (see attached report).

After cleaning out the liner and drilling the landing collar with a 6" BHA,
the top of liner was pressure tested without success. The CBL/VDL was run to
check cementation of the liner (see attached report) and then a TIW polished
mill was run to clean the tie-back receptacle prior to running with a tie-back
packer.

6" SECTION

A Reed HP12 was used to drill the cement, float collar and float shoe in three
hours. It then drilled only 3m in 3-1/2 hours before being unable to re-enter
the 6" hole after a connection. The bit was used an additional two hours to
work on the obstruction and 3-1/2 hours to raise the mud weight to 1.30 gr/cc
before being pulled. It was graded 8-2-1/16 and 2 1b of junk were recovered
from the junk sub.

Another Reed HP12 was run in the hole to drill to 4508m (only 5m) in seven
hours. It was graded 2-2-I and replaced by a Reed HP51A which drilled the
siltstone with the following parameters - 25 klb WOP, 75 rpm and 300 gpm for
an rop of 2.5 m/hr. At 4533m (6m into the gas bearing sandstone) mud weight
was increased to 1.37 gr/cc. At 4585m the well was shut in - SIDPP = 260 psi
and SCIP = 270 psi. Mud weight was increased to 1.45 gr/cc to kill the well.
A wiper trip was made to the top of 7" liner to monitor for hole swabbing.
After runnin back to TD a maximum of 71% gas was recorded at bottoms up and
mud weight was increased to 1.48 gr/cc and drilling resumed to 4648m when the
bit was pulled and replaced by a PDC (Longyear DP15G). Prior to reaching TD
it was necessary to ream from 4575 to 4648m. The bit drilled to 4750m



(expected TD) in 23 hours (rop = 4.4 m/hr) with the following parameters -
5-25 klb WOP, 60-80 rpm and 250-300 gpm. In order to safely pull out of hole
for logging, mud weight was increased to 1.52 gr/cc.

Before drilling out from the 7" liner, mud weight was raised to 1.30 gr/cc by
addition of barite. Cement contamination affected mud properties = high pH,
low viscosity and treatment of XCD and Pac-R were necessary to rebuild the YP
to prevent barite settling. The YP was maintained at 15 to 18 1b/100 sq ft.
API filtrate was kept around 5cc/30min in this section by addition of Baranex,
Pac-R and Dextrid.

After a first logging run without problem, DLT/SONIC/MSFL/AMS/GR, the second
run (LDT/CNL/MLT/GR/GPT) and RFT could not enter the 6" hole. A wiper trip
was done and it was necessary to ream from 4494m to TD in 7-1/2 hours. At TD
an additional 25m were drilled to have the final TD at 4775m. A second
attempt was made with the LDT/CNL/GR/MLT/GPT/TCC/AMS but the tool became stuck
in hole at 4525m. An overshot was stripped over the Schlumberger cable. The
fish was engaged and pulled free to the 7" shoe before parting the cable. A
new wiper trip was done with reaming from 4500m to 4775m.

The caliper log indicated the hole diameter to be around 18" in the sandstone.
This is believed to be due to the flow rate used which created turbulent flow
around the BHA and therefore eroded the unconsolidated sand formation. To
prevent this problem; in addition to reduction of flow rate if possible,
Baroid has proven in!laboratory that increase in bentonite and XCD content
could help in stabilising sands. It has to be noted that reducing flow rate
might not be possible because of the low mud velocity achieved in larger
diameters up the hole (9-5/8" and riser - 20" 1ID).

In view of the testing program a 5" liner was run:

- TIW CLS shoe

- 1 joint with Hydril SFJ-P connections

- TIW HSSR landing collar

- X/over Hydril SFJ-P pin x Atlas Bradford FL-4S box
- 31 joints with Atlas Bradford FL-4S connections

- X/over Atlas Bradford FL-4S pin x Hydril SFJ-P box
- TIW RP-RRP hydraulic rotating hanger

After circulating, the hanger was set by dropping the ball, allowing to
gravitate to its seat in the landing collar while pumping slowly for + 45 min
and pressuring up to 1400 psi. Once set, the landing collar was sheared with
2700 psi and circulation regained. The running tool was released and the
liner was cemented with the following:

- 20 bbl dual spacer

- S bbl water

- 10 bbl Flocheck 21 -

- 5 bbl water

- 103 slurry at 1.90 gr/cc density using class 'G' cement and 'Gastop'

- 223.51 bbl mud displacement.

While mixing the slurry, the density could not be maintained constant because
of the GASTOP additive.

Because of the big diameter of the hole as shown by the caliper (up to 23" in
places), the displacement rate was reduced from 5 bpm to 3 bpm once the slurry



was in the annulus. This was done in order to allow the cement to fill the
entire cavities and reduce the chances of channelling, leaving mud behind.
During the job the liner was rotated: 7 rpm at the start and 3 rpm at the end
of displacement.

After cleaning out the top of liner with a 6" bit and 7" scraper it was tested
successfully to 4000 psi. The 5" liner was then cleaned to the landing collar
at 4747m and a CBL/VDL/GR was run which showed good cement bond on the entire
5" liner - low amplitude on CBL and good formation arrival on VDL. Because of
the inside diameter of the 5" liner the CCL and centraliser were not not run
with the consequence that the tool was expected to be eccentered and therefore
record a slightly lower amplitude than it would have if centered. The
difference was estimated at 30% giving an average amplitude of 15-20 mV.

Schlumberger ran two other logs - CNL/GR and GST/GR in cased hole.
TESTING

Before running with DST strings and because high pressure gas was expected, it
was decided to run a 7" tie-back string with VAM connections (gas tight).
After cleaning up the 7" tie-back receptacle with a TIW polished mill, the 7"
was run with a dummy running string to calculate the space-out. The 7" was
stabbed into the receptacle and tested, then the BOP rams were closed on a
white joint of drill pipe. The string was then pulled t$ change the spaceout
and install the casing hanger. Unfortunately after landing the hanger we were
unable to test the seals internally but it was possible to test the seals from
the annulus. Damaged seals were suspected and the casing was pulled to
redress the seal nipple. The 7" tie-back string was then re-run in the hole
but with the same result - unable to test the seal internally and good testing
from the annulus. It was then evident that the tie-back receptacle (6') was
too short and with internal pressure because of compression and ballooning
effects, the casing would shorten itself enough to lift the seal nipple out of
the receptacle. With external pressure, of course, the problem did not occur.
It was decided to pull the string, install a TIW orifice collar and cement the
tie-back string. While pulling out of hole the casing hanger hung up in the
BOP and it was necessary to work it free but the lock ring was lost and the
casing hanger seal area was slightly damaged. The BOPs were unlatched and the
wellhead and BOP were inspected with the ROV. The BOP was then functionned
and the lock ring felt when No. 4 rams were closed. The BOPs were latched in
place and tested to 9000 psi without problem. The 7" string was run and
cemented in place. In order to get a good pressure test to 9000 psi, the
pack-off had to be torqued up to 19,000 ftlb (instead of 12,000 ftlb
normally).

The 7" casing was then cleaned up and DST #1 string was run in the hole. The
Weatherford JAM (Joint Analyzed Makeup) and HOLD (Helium Operated Leak
Detector) systems were used for each connection. Although this proved to be
useful when pressure testing the tubing string (no leak detected), the HOLD
system was very timne consuming in its operation, slowing down the running
rate from 20 joints/hour to only 10 joints/hour. In addition the internal
packer used with the HOLD system had to be redressed 3 times before it became
irrepairable and subsequently not used. Note that for DST #2 the HOLD was not
used and yet no leaks were detected whilst pressure testing the string so it
is doubtful that the system was useful in this case.

The packer was set and the MIDRV was opened in an attempt to spot hi-vis mud
on top of the packer. However it was impossible to reverse circulate so



hi-vis mud was circulated in the hole to clear the MIDRV port and annulus from
debris. The 20 bbl hi-vis pill was then pumped and the MIDRV closed.

The well was perforated using a drop bar on slick line. Refer to
Flopetrol/Exal reports for timing and results of test. During the third
opening period, whilst starting the heater, it caught on fire due to a diesel
leak. The well was shut-in and the fire was extinguished with dry chemicals.
The heater was then bypassed until it was checked. While monitoring the
pressure build up with the MUST tool during the third shut-in period, the MUST
tool stopped functioning and an attempt was made without success to retrieve
it. The cable parted at the weak point. Monitoring of the pressure build up
continued at the choke manifold.

After taking samples at the separator, the well was closed in at the choke
manifold and killing operations started by bullheading a total of 96 bbl mud
down the tubing before injection pressure increased (a total of 112 bbl was
required to fill the string to the perforations). The well was opened and
observed to be static. The PCT was closed and since it was impossible to open
the MIDRV to reverse circulate, the SHORT was opened with 2400 psi on the
annulus. The packer was unseated and the DST #1 string pulled out of hole.

A cleaning trip was made with 5" and 7" scrapers to condition the mud, then a
5" bridge plug was set on wireline at 4593m and tested to 4000 psi.

The DST #2 st&ing was run in the hole using only the Weatherford JAM system.
The string was periodically pressure tested whilst running in the hole. The
packer was set and the well was perforated by dropping a bar. Refer to
Flopetrol/Exal reports for timing and results of DST #2.

Pressure gauges and sample catcher were run in the hole to establish a
pressure gradient and determine the nature of fluid produced. The gradient
and samples indicated water and the test was terminated.

The PCT was closed and MIDRV opened to kill the well. The tubing content was
reverse circulated but it was then impossible to bullhead any fluid down into
the formation. The SHORT was opened and the packer unseated to circulate the
well before pulling with DST #2 string.

ABANDONMENT

Two cement plugs were set on top of the bridge plug to fill the entire 5"
liner and inside the 7" casing. Top of cement was tagged at 4245m and the
plug was pressure tested with 4000 psi. The third plug was set across the 7"
tie-back receptacle/orifice collar.

Since the CBL/VDL indicated that there was no cement in the 9-5/8" and 13-3/8"
annulus and that the annulus was therefore open to formation, it was decided
to cut the 7" and 9-5/8" casings, spot a cement plug and squeeze 5 bbl to fill
the annulus. Unfortunately several attempts were made with both 7" and
7"/9-5/8" blades without being conclusive and Schlumberger was used to
perforate 1 m with a 4" casing gun. After spotting the 150m plug, 5 bbl was
squeezed in hesitation from 1200 to 1500 psi. _

In order to be able to connect the housing running tool while blasting to cut
the casings and retrieve the wellhead, it was necessary to retrieve the 7"
packoff and also the 7" casing hanger. The 7" packoff was in fact sitting
across the threads for the running tool. Three attempts were made to back off



the packoff with HWDP and 8" DC but on all occasions, the string backed off
first. It has to be noted that no left hand string was available for this job
and the packoff had been overtorqued (see earlier).

A fourth plug was set from 340m to 278m and Schlumberger perforated at 266m to
check that there was no gas accumulation in the annulus below the wellhead
before blasting.

For blasting operations refer to separate report attached.

After recovering the wellhead, the hole was re-entered to fill the cavity with
cement to the mud line, then all pipes were laid out and de-anchoring began.

The rig was released two days later.



PETROFINA EXPLORATION AUSTRALIA S.A.

Inter-Office Letter

Ref: 008/BdV/IOL Date: 11 October 1989
To: Richard Cordiez
Luis Remisio
From: Bruno de Vinck
Re: Anemone-1A - 7" Liner Running and Cementation

After setting a 9-5/8" casing at 3068m (9-5/8"-N80-47ppf-Buttress), the 8-1/2"
hole was drilled to 4609m when the drill string became stuck. After backing
off the string and setting a cement plug, the well was sidetracked from 3879m
to 4500m (Anemone-1A). It was decided to set a 7" liner at that depth to
protect the normally pressurized sandstones before raising the mudweight to
drill a 6" hole through the high pressure reservoir.

The total liner length was 1545m (shoe at 4492m - TOL at 2948m). The
following equipment was used:

- TIW CLS shoe - P110

- 1 joint 7"-P110-29ppf-buttress

- Halliburton float collar - P110
- 1 joint 7"-P110-29ppf-buttress

- TIW HS-SR landing collar - P110
- 18 joints 7"-P110-29ppf-buttress
- 108 joints 7'-N80-29ppf-buttress
- TIW RP-RRP line hanger - N80

- TIW LG6 setting collar - N80

The liner hanger type RP-RRP is hydraulic set and allows rotation and
reciprocation before setting the hanger. Once the hanger is set, rotation can
be resumed during the cementation.- The setting collar includes a RPOB profile
for cementation.

A total of 55 slip-on type centralisers were used = 1 per joint on first 10
joints above shoe, 2 per joint across area of high dog-leg (sidetrack) and 1
every 3 joints in other places.

1. Liner Running:

While making up the casing, it was filled every 5 joints from surface.
After making up the liner hanger the liner was filled until returns were
observed at surface. While running the landing string, the drill pipe
was filled every 5 stands and at the 9-5/8" shoe the complete capacity of
liner and drill pipe was circulated.

The liner was run without problems to 4483m when it started to take
weight. The cementing kelly and manifold were picked up and the liner
was washed to bottom.
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An attempt was made to rotate the liner, but after a few turns rotation
stopped with a maximum of 8000 ft 1lb torque. Because of the weight
hanging on the swivel of the cementing manifold, it was decided to try
rotating again only after the hanger was set.

Setting Liner Hanger

After dropping the ball and pumping slowly to allow it to seat in the
landing collar, 1300psi pressure was applied to set the hanger (liner
hanger was supposed to shear at 1200psi). While slacking off, it
appeared that hanger was not set. Three more attempts were made with
1500psi, still unsuccessful. Pressure was released and string was picked
up with 60,0001b overpull. Pressure was again increased to 1500psi and
pipe was slacked off with complete loss of liner weight (125,0001b) and
20,0001b of string weight. At that time, pressure dropped suddenly to
zero and circulation was regained. In addition, because of the rapid
pressure drop, the pipe movement due to reduction of stretch was enough
to shear the setting tool nut which was indicated by free travel of the
kelly. A carbide pill was circulated which gave indications that the
pressure drop was due to the landing collar shearing out earlier than
expected and not because of a leak in the string. Note that landing
collar was supposed to shear out at 2000psi but the multiple pressuring
up required to set the hanger could have caused the collar to shear
earlier because of fatigue. Before releasing the setting tool, an
attempt was made to rotate the liner but no rotation was obtained with a
maximum torque of 10,000 ft 1b.

The string was then picked up to neutral point and the setting string was
released with 30 torque free turns to the right. While picking up, the
loss of weight was noticed so the pipe was slacked off and 25,0001b was
applied on the liner during the cementation.

Liner Cementation
Sequence of Events

Time Operation Rate Pressure Volume
(bpm) (psi) (bb1)

2116 Pump Water 2-5 200-600 10

2122 Test lines 4000

2128 Mix Flocheck 21

2144 Pump Flowcheck 21 5 600 20

2149 Pump Water 2 300 10

2154 Mix Lead Slurry

2200 Pump Lead Slurry 7 700-300 136

2220 Mix Tail Slurry »

2224 Pump Tail Slurry 5.5 500-400 56

2235 Drop Dart

2238 Pump Displacement 10-5 500-4500 368

2330 Bump Plug 1800

- At 2256, after 172bbl of mud had been pumped, the rate was reduced
from 10 to 2bpm to allow the dart to latch into and shear the liner
wiper plug. No increase of pressure was noted and after 12bbl being



pumped, displacement rate was increased back to 10bpm.

- At 2307, after 237bbl of displacement, the well was not longer on
vacuum and pumping pressure started to rise as cement was getting
higher in the annulus. This corresponds with 61bbl of lead slurry
being already displaced in the annulus.

- At 2312, after 283bbl of displacement, pressures started to increase
faster to reach a maximum of 4600psi after 298bbl. This
corresponded with 122bl of lead slurry being displaced in the
annulus. At that stage pressure dropped back rapidly to 2500psi. A
possible explanation for this high pressure is that the hole packed
off somewhere, however it has to be noted that no losses were
experienced during cementation.

- Approximately 20bbl before the end of the displacement the pump rate
was gradually reduced to lbpm with 1000psi pressure. The plug
bumped at 368bbl with 1800psi for 4 minutes. Pressure was released

at 2334,
CBL/VDL

On average from 4475. to 4000m the CBL amplitude had a value of 25mV which
could be considered as a poor cement bond. However, when analysing the
Transit Time Curve and comparing the VDL to the SONIC (BHC) curve, we can
see that this "bad" result can be partly attributed to the Micro-annulus
which is present. It is believed that if 1000psi had been applied in the
casing while logging, the amplitude would have been reduced to 10-15mV.
In addition we can see that the good correspondence between the VDL
formation arrivals and the Sonic Curve indicates not only presence of
cement but also that a good bond exists between cement and formation.

Between 4205 and 4242m, the increase in transit time indicates an
excellent bond between casing and cement. Note that in this case the CBL
amplitude becomes meaningless. If the first amplitude is below the
minimum for detection, the following peak will be detected so transit
time is increased (cycle skipping) and also the amplitude on the CBL
curve is the one from the second arrival, not from the first.

Poor cement bond can be found at around 4090 and 4065m with high CBL
amplitude, casing arrivals but still good formation arrivals.

The cement top is estimated to be around 3275m and there is no cement in
the 7" x 9-5/8" liner lap. Despite the fact that the excess had been
increased to 40% in open-hole, around 25 to 30bbl additional slurry were
required to have the cement reach the top of liner. Since no losses were
experienced during cementation the only explanation is that in the
interval between the caliper log and cementation, the circulations
created massive washouts (note that 960bbl were circulated in 3 hours
just prior to cementation). This is also indicated with the difficulties
encountered while logging.



PETROFINA EXPLORATION AUSTRALIA S.A.

Inter-Office Letter

Ref: 009/BdV/I0L Date: 6 November 1989

To: Richard Cordiez
Luis Remisio

From: Bruno de Vinck

Re: Anemone-1A - Wé€llhead Recovery - Techmaster Performance

Following the poor performance of Techmaster's personnel and equipment during
the wellhead recovery operations at Angler-1, a meeting was organized between
Techmaster and Petrofina to discuss improvements to be implemented before
blasting would be attempted at Anemone-1A. The recommendations were:

- Replace the Techmaster operator (Ken Minehan) who was present at
Angler-1. :

- Check and repair Techmaster's monocore sheated cable if possible, to be
used in conjunction with a multiple core electrical cable or supply a
multiple core sheated steel cable (Schlumberger type).

- Provide proper male-female connectors for all electrical connections.

- Use 30 kg explosives for each blast and bring the top of the charge level
with the first 30" connector. ‘

In Anemone-1A a 7" casing tie-back string had been run and the packoff set
with 19,000 ftlb torque to get a good pressure test. Despite several attempts
it was impossible to back off the packoff and so retrieve part of the 7"
casing. The consequences were:

- Cut through 5 strings of casing = 30, 20, 13-3/8, 9-5/8 and 7 inches.

- Use smaller diameter cannisters to fit inside 7" casing.

- Impossible to detonate the charge with the housing running tool connected
to the wellhead and exercising an overpull whilst detonating because the
packoff is sitting in the wellhead in front of the threads for the
running tool.

Since the housing running tool could not be used to retrieve the wellhead and
casing strings, and because a 7" casing spear was considered too weak to pull
on the entire load plus overpull, only two ways were left to recover the

wellhead:

- Use the casing hanger running tool connected on the 7" hanger which meant
that the weight of the wellhead and other casing would be hanging on the
lock ring of 7" casing hanger (not a problem according to Vetco).

- Use a spare H4 connector rigged up to be hung on HWDP. The problem with
this tool being that it would be impossible to pull it through the rotary
table and it had to be disconnected from the casings and wellhead to be
pulled through the table.
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With both tools, the procedure to detonate the charge was the same - the
charge was hanging on a cable below the tool, a T-bar was sitting on top of
the wellhead so that correct spaceout of the charge was achieved and the
retrieving tool (casing hanger running tool or H4 connector) was around 7 to.
8m above the wellhead whilst detonating. After the explosion, the rest of the
charge and cable were pulled clear and the retrieving tool was connected on
the wellhead.

It took 3 blasts to sever all 5 strings of casing and pull the wellhead free.
After the first explosion the casing hanger running tool was used and 320 klb
overpull (in addition to weight of string and weight of wellhead/casing/cement
estimated at 70 klb) without success. After the second explosion (0.5m higher
than the first one) it was impossible to connect with the casing hanger
running tool and the H4 connector was used with 200 klb overpull without
success. The third charge was run but could not enter the wellhead. An
inspection with the ROV indicated the presence of junk from the previous
blast. The wellhead was jetted and another unsuccessful attempt was made with
the casing hanger running tool - impossible to screw into the hanger. Finally
the third charge was detonated (1m higher than the second) and the H&
connector pulled the wellhead free with 180 klb overpull.

Following are possible explanations for the need of three blasts:

- Unable to connect retrieving tool and exert an overpull while blasting.

- Shape of the charge - because of 7" casing the charge was narrow in
diameter and long, therefore not being as "concentrated" as for 9-5/8"
cannister.

- Blasting across the first 30" connector to spring it open, but this
connector is around 8m below the mud line and in case of excessive
flaring of the casing due to the explosion, the casings were dragged

- across 8m of hole and cement.

Recommendations if 5 strings of casing are cut:

- Possibility of increasing explosives to 40kg per blast (no problem for
the vessel in 230m water depth).

- Attempt severing casing only 5m below the mud line as per the Submerged
Lands Act. .

- If possible, use the Vetco 4 hangers SG-5 housing to allow the running
tool to be connected even if 7" casing cannot be recovered.

- If H4 connector is used the X-over to 5" HWDP should be built to allow
circulation if possible. This could help recover the wellhead by
pressuring up inside the casings while pulling.
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TTROEFINA EXPLORATION AUSTRALIA S .A.

Geological Well Prognosis

Anemone-1



Well Name:
Country:
Basin:
Licence:
Co-ordinates:

- geographic:

- UTM:

Water Depth:

Operator:

Partners:

OBJECTIVES
Primary:
Depth:
Lithology:
Trap:

Secondary:

Anticipated TD:

TABLE 1
GENERAL DATA SUMMARY

Anemone-1

Australia

Gippsland

VIC/P20

Line GF888-100 COP 660

Lat 38°45'52.24" S

Long 148°19'49.22" E
615,580 E

5,708,499 N

225m

Petrofina Exploration Australia S.A.

Overseas Petroleum & Investment Corporation

Japex Gippsland Limited

Bridge 0il Limited

Intra-Campanian Sandstones of the Latrobe Group

3725m subsea

Coastal plain sandstones

Downside fault-dependent closure

- Selene Sandstone

- Intra-Maastrichtian Sandstones

4200m subsea

30%
30%
30%
10%



INTROOUCTION

It is proposed to drill an exploration well in Licence VIC/P20 on the
Anemone Prospect on Line GF88B-100 at CDP 660 in 225m of water. The
primary objective of the well will be the Intra-Campanian Sandstones of
the Latrobe Group with a prognosed top of 3725m subsea. Additional

secondary objectives are the Intra-Maastrichtian Selene Sandstones below

3040m subsea.

The location of the proposed well will encounter the primary objective
100m below the mapped crest of the structure and fully evaluate the
minimum area of closure of some 10.6 km?. It is not proposed to drill

the crest of the structure lying in 400m of water.

REGIONAL SETTING

The Anemone Prospect is located close to the southern margin of the
Gippsland Basin. To the south lie the Omeo Terrace and the main basin
boundary faults. In the area of the Anemone Prospect and to the north,
the Gippsland Basin appears to reach its maximum development with up to
2500m of the Latrobe Group sequence of shallow marine and continental
shales, coals and sandstones. This sequence provides both the source
rocks and the reservoir objectives. The Anemone Prospect lies up-dip

from the main hydrocarbon generation area identified in the geochemical

evaluation of the block.

OBJECTIVES

The potential reservoirs at Anemone comprise intra-Latrobe sandstones of

coastal plain and deltaic origin. The primary objective is Campanian .

coastal plain sandstones similar to those proved in the Maastrichtian
section at Helios-1, 9 km to the northwest. The predicted thickness at
Anemone is 175m. The predicted net/gross ratio is 45%, and the
predicted average porosity 17%. The Campanian is considered the primary
objective since a substantial throw occurs at this level across the
south boundary fault, providing a potential seal. At shallower levels,
the throw is reduced and the risk of leakage across the fault is

increased.



Secondary objectives include the Tower Maastrichtian Selene Sandstone

plus other intra-Maastrichtian and intra-Campanian sandstones.

Depth/porosity trends established from detailed log analysis of all the
previous VIC/P20 wells show that if favourable facies are present,
reasonable average porosities of around 17% can be expected for the

primary objective. Porosities would reduce to around 14% at the

proposed TD of 4200m.

SEAL

Coastal plain and marine shales form the potential seal lithologies for
the primary and secondary objectives. In the Campanian, coaly shales
form the predicted top seals. The trap is entirely dependant upon the
seal along the southern bounding fault. The wrench character of the
fault is considered favourable for seal due to a good chance of clay
smearing along the fault plane. The anticipated low net/gross value

also reduces the risk of leakage across the fault.

The presence of direct hydrocarbon indicators increases confidence in
the integrity of the seal. In the northern part of the Gippsland Basin,
several oil and gas fields have been found in fault traps reliant on

downthrown seals, indicating that the model can be assigned a low risk.

HYDROCARBON SOURCE

The predicted source interval is the Campanian coaly, lower coastal

plain sequence. Geochemical anajysis of previous VIC/P20 well results

shows an abundance of oil-prone algal and coaly kerogen which was formed

in a lower coastal plain, marshy (paludal) environment. The source

material is present both within the abundant thick coal seams and also
within interbedded coaly shales. Cuttings pyrolysis shows average TOC
values around 6%, with S2 values around 2.5%.

A detailed maturity profile at Hermes-1, 18.5 km to the north, shows
that source rocks are mature for oil generation between 3600m and 4565m
(TD). A similar profile is expected at Anemone, with a mature source
interbedded with the predicted sandstones near TD. The Campanian source
sequence has a regional northeast dip in the Anemone area, and the major



oil kitchen for VIC/P20 is interpreted to lie down-dip from the Anemone
structure. Modelling work indicates that source rocks would have been
mature from late Palaeocene times to the present day. The maturation
process is interpreted to have been interrupted during Eocene/0Oligocene
times when related interruptions in sedimentation occurred. Migration
would have taken place up-dip through interbedded sandstones from the

kitchen area in the northeast into the Anemone Prospect.

The predicted hydrocarbon type is oil, however there is some chance of

gas should the source characteristics of the Lower Campanian sequence be
gas prone. This sequence has not previously been drilled, but if thick,
organically rich and over-mature, it could be a gas source. The nearest

fields are, however, all light oil (46° to 51° API) with no gas caps.

6.  STRUCTURE

Anemone Prospect comprises a large fault-dependent closure within the
northern, downthrown block of a major northwest-trending, north-hading
- listric fault. This fault also bounds the Archer 'A’ Prospect to the
N southwest. Within the hanging wall séction, a downward increase in
relative flexuring, and associated thickening into the fault, suggest
that the present Anemone closure may result from compressive, or
transpressive, rejuvenation along an older, listric or growth fault,
during Latrobe Group deposition. These deformational phases probably
also created the Archer 'A' closure as a transpressional feature,
southwest of the fault. This structural model implies a good chance of
shale smearing along the main bounding fault, and therefore of enhanced
sealing potential. The presence of structural closure is further
supported by the presence of a flat-spot intersecting the main objective
horizon (Intra UK3 event) in a manner that conforms to the depth ‘
structure at this horizon. This conformity may be interprgted as a
hydrocarbon fluid contact. The presence of DHI's here and within the
Archer 'A' structure confirms the ideal location of the structure in

relation to the source kitchen situated down-dip to the northeast.

The maximum area of closure mapped at Intra-Campanian level is
35.20 km?. Water depths over this area range from 150m to 500m.
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1 WELL OBJECTIVES

Well Anemone 1 is located on the western flank of a large fault
dependant structure defined by major bounding fault in the south and dip
closure to the north. The primary objective is Campanian aged coastal
plain and deltaic sandstones. Secondary objectives include additional
coastal plain and deltaic sandstones mapped from the Intra Maastrichtian
level down to 4300m (TD) in the Campanian.

The predicted hydrocarbon type is oil, however some chance of gas exists
depending on the source characteristics of the Lower Campanian. This
sequence has not previously been drilled in the vicinity of Vic/P-20 but
if thick, organically rich and over-mature, it could be a gas source.
The surrounding fields are however all light oil (46O to 51° API) with

no gas cap.

LICENCEES
Petrofina Exploration Australia S.A. 30%
Japex Gippsland Limited 30%

Cete:
o Overseas Petroleum and Investment Corporation 30%

Bridge 011 Limited 10%
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2 LOCATION

WELL NAME ANEMONE-1 LAT./LONG. 38° 45' 53.24"
148° 19' 49.22"

WELL CLASS EXPLORATION UTM 615,580E
5,708,499N

AREA BASS STRAIT SEISMIC LINE GF88B-100

LICENCE No VIC/P20 copP 660

DRILLING UNIT ZAPATA ARCTIC K.B. ELEVATION 27m

RIG TYPE SEMI SUBMERSIBLE WATER DEPTH 225m

RIG HEADING 290° TOTAL DEPTH & 4227m

FORMATION LATROBE
DRILLING : ZAPATA OFFSHORE
CONTRACTOR COMPANY

1
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GIPPSLAND BASIN

BARRACOUTA
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4 DRILLING/TIME CURVE

ANEMONE-1

(metres)

DEPTH

TIME BREAKDOWN

ACTIVITY DAYS CUMUL.
LOCATE/ANCHORS 3 3
36* HOLE/ 30* CASING 2 5
26" HOLE 1 6
0 20" CASING/BOPs 3 9
17 1/2* HOLE 4 13
LOGGING 1 14
13 3/8° CASING 2 16
500 = 12 1/4* HOLE 12 28

LOGGING 2 30
9 5/8° CASING 2 32

1000 8 1/2* HOLE 20 52

\_ LOGGING 3 55

PLUG AND ABANDON 3 58
(TESTING - - - - 15 73)

1500

2000

2500

3000 \

3500 \

[]

4000 \

4500

5000

0 16 32 48 64 80 96

TIME

(Days)
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5 DRILLING PROCEDURES

1. Position rig over well location.

2. Dependent upon weather, make up 30" casing. Land in permanent guide
base, hang off.

3. Drill 36" hole to 320m with seawater and high viscosity slugs.

4. Run 30" casing, ensuring low pressure wellhead housing lands 2m above
mudline.

5. Cement 30" casing to mudline, using inside string.

6. Drill 26" hole to 550m with 17 1/2 bit and 26" hole opener or 26" bit,
using seawater and high viscosity slugs.

7. Run 20" casing and high pressure housing.

8. Cement 20" casing to mudline.

9. Nipple up BOP stack, tensioners, slip joint and diverter package.

10. Test BOPs, 20" casing and function test diverter.

11. Drill out 20" shoe and drill 3-5m of new formation. Test formation to
1.43SG equivalent. Drill 17 1/2" hole to 1120m with seawater and high
viscosity slugs initially, allowing system to "mud up" by retaining all
viscous slugs in system. Some dilution later in the section may be
necessary.

12. Run open hole electric wireline logs.

13. Run and cement 13 3/8" casing. Cement to mudline using caliper volume

with no excess. Set pack-off.
14. Test BOPs and casing.
15. Drill out float collar and shoe plus 3-5m new formation using mud from
s previous section.
=% 1 16. Displace to seawater/gel/polymer system and test formation to 1.80 S.G.
equivalent or leak off if less.
17. Drill 12 1/4" hole to 3110m using seawater/gel/polymer mud system.

18. Run open hole electric wireline logs.
19. Run 9 5/8" casing and cement to inside the 13-3/8" casing. Set
pack-off.

20. Test BOPs and 9 5/8" casing.

21. Run Gyro Multishot from 9 5/8" float collar to surface (not necessary if
MWD has been used).

22. Drill 9 5/8" shoe and 3-5m of new formation.

23. Test formation to 1.60SG equivalent or leak-off if less.

24. Drill 8 1/2" hole to TD with seawater/gel/polymer mud system. Take
regular surveys to check verticality.

25. Run open hole electric wireline logs.
26. Should hydrocarbons be discovered a 7" liner will be set at TD. A

- detailed programme for setting the liner and testing will be issued at

that time.
27. A programme for abandonment or suspension of the well will be issued as

appropriate.




E

Petrofina Expl. Aust. S.A.

VIC/P20

6 MUD PROGRAMME

WEIGHT|VISCOSITY| PV/YP | GELS |FLUID LOSS| SOLIDS PH SALINITY
HOLE SIZE: 36"/26" INTERVAL: 252-550 MUD TYPE: Scawater W/Pills
1.05 SG 100 + Sec/qt 2025/ 40-s0| - - - 10.5-11.5 22000

NOTES/TREATMENT :

This section will be drilled with seawater.

High viscosity pills will be pumped on
connections and a fresh water viscous pill weighted to 1.15 SG will be left in the

hole prior to running both the 30" and 20" casing strings.
of a pre-hydrated Flocculated Bentonite type.

The API Bentonite concentration will
be in the range of 27.5 - 30.0 ppb.

The viscous pills will be

around 40.

This section will be drilled with seawater.

retained in returns allowing the system to build to seawater/gel/native system.

lack of fluid loss control should facilitate higher ROPs and the gel/native additions
satisfactorily clean the hole.

HOLE size: 17-1/2° INTERVAL:  5%0-1120 MUD TYPE: S-W-/Gel/Native
1.05 G 40+ -/12+ - - - I 8,59,5 22000
NOTES/TREATMENT :

Dilution may be necessary to maintain viscosity at
Problems of bit balling in Gippsland marls will be treated with detergent

High viscosity pills will be pumped and

The

additions.
HOLE SIZE: 12_1/4" INTERVAL: 1120-3110 MUD TYPE: SW/Gel/Polymer
1.1-1.20 35-45 —/15+ 3/12 12-15cc min 9.5-10.0 17-20000
NOTES/TREATMENT : !
The cement and shoe will be drilled out with the mud from the previous section. Since
top of Lakes Entrance is expected only + 100m below the shoe, the system will be
changed to seawater/gel/polymer prior to perform the LOT. Fluid rheology will be
adjusted by polymer addition or dilution. It is anticipated that a mud weight of
1.15 g/cc should be sufficient to drill the Lakes Entrance. In case of high
penetration rate, high viscosity pills could be pumped to help clean the hole.
HOLE SIZE: 8-1/2" INTERVAL: 3110-4227 MUD TYPE: SW/Gel/Polymer
1.05-1.20 40-45 -/12-15 3/12 8-10cc min 9.0-10.0 17-20000

NOTES/TREATMENT =

section.

NOTE:

addition of either contingency chemical.
viscosity hump created by flocculation of solids on

The 8.5 section will be drilled with the seawater/gel/polymer from the previous

Solids will be kept to a minimum, possibly with use of centrifuge, and
fluid loss reduced to less than 10cc with additions of polymer.

As a contingency stocks of KCL or Polyacrylamide may be stocked on the rig in
case of reactive shale problems.

in the mud must be reduced to lowest possible level

Should addition of

This will

either be necessary solid content
with use of a centrifuge prior to
reduce the magnitude of the

exposure to KCL or Polyacrylamide.
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7 CASING PROGRAMME

INTERVAL m| WEIGHT ppf |GRADE |JOINT Type| BURST |COLLAPSE| TENSION
(Safety Factor)| (Safety Factor) | (Safety Factor)
HOLE SIZE 36" DEPTH  320m CASING SIZE 30" PREVIOUS SHOE DEPTH -
252-262 460 B ST-2 — _ _
262-311 310 B ST-2 - - -
HOLE SIZE 26" DEPTH sssm  CASING SIZE 20" PREVIOUS SHOE DEPTH 3|
252-545 94 X-56 RL-4S 2210psi 520psi 1,090,0001b
(1.82) (1.45) (11.95)
HOLE SIZE 17-1/2"DEPTH 1120m CASING SIZE13-3/8" PREVIOUS SHOE DEPTH 545m
252-1110 68 N8O Buttress 5020psi 2270psi 1,556,0001b
(1.25) (3.13) (8.13)
HOLE SIZE j5_1/4DEPTH 3)10, CASING SIZE ¢_s/g» PREVIOUS SHOE DEPTH g,
252-3100 47 N80 Buttress 6870psi 4750psi 1,086,0001b
(1.24) (1.11) (2.47)
HOLE SIZE 8-1/2"DEPTH 4227m CASING SIZE 7" PREVIOUS SHOE DEPTH 2690m
2950-5220 29 N80 Buttress 8160psi 7020psi 676,0001b
(1.38) (1.20) (1.80)

DESIGN ASSUMPTIONS:
Anmulus full of 1.90 SG cement, pipe full of seawater

Annulus filled with 1.20 SG mud, pipe 100% evacuated to gas

Anrulus filled with 1.20 SG mud, pipe 100% evacuated to gas
Pipe full of gas fram 1.15 SG, annulus full of seawater (BHP @ 13-3/8" shoe)

Annulus filled with 150m, 1.90 SG cement, remainder with 1.50 SG cement, pipe full of

Pipe full of gas from 1.20 SG BHP, annulus full of mud (BHP @ 9-5/8" shoe)
Pipe full of gas from 1.20 SG BHP, annulus full of mud (BHP @ TD)

Pipe full of gas from 1.20 SG BHP, annulus full of completion fluid (BHP @ TD), liner
tied back to surface

Collapse: 20"
13-3/8"
seawater
9-5/8"
7"
Burst: 20"
13-3/8"
9-5/8"
7"
Tension:

7"

All strings, zero buoyancy factor
Consider full string of casing
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8 CEMENT PROGRAMMES

CASING SIZE: 30"

SLURRY DESCRIPTION Approx 52 MT Class 'G' cement 1% CaCl, BWOC +

5.0 gals/SK Seawater + Defoamer as required

(determine actual volume by

DESIRED TOP Mud Line EXCESS 200% max observation ar Wellhead)

SLURRY VOL. m3 39
SLURRY YIELD m3/T 0.76
1.90

SLURRY DENSITY-S.G.

THICKENING TIME-HRS MIN.

as per lab test

COMPRESSIVE STRENGTH-PSl/24 HRS

+ 1500

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING 30" Float Shoe Butt Welded to pipe

MECHANICAL AIDS

None

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc
S0bbls Seawater Spacer

H‘r]

71 PRESSURE TESTING AND LANDING 30" Housing to be set 2m above seabed. Check
level indicator before and after cementing. After backing out running tool,
jet inside of housing.

CASING SIZE: 20"

‘'G' Cement + 5.0 gals/SK Seawater

SLURRY DESCRIPTION Approx 129MT Class

+ Defoamer as required

DESIRED TOP Mud Line EXCESS 100%
SLURRY VOL. m3 98

SLURRY YIELD m3/T 0.76

SLURRY DENSITY-S.G. 1.90

THICKENING TIME-HRS MIN. as per lab test

+ 1500

COMPRESSIVE STRENGTH-PSI/24 HRS

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING Float Collar and Shoe butt welded

into lst joint of casing. Thread lock lst coupling above Float Collar.

One centraliser inside 30" shoe, one 2m above 20"
shoe and one across first coupling.

MECHANICAL AIDS

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc
S0bbls seawater spacer

PRESSURE TESTING AND LANDING Land in 30" housing, check for engagement
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8 CEMENT PROGRAMMES

CASING SIZE : 13-3/8"

SLURRY DESCRIPTION Approximately 82MT Class "G" Cement, Lead Slurry; 61MT Class “G"

+ liquid extender + Seawater + Defoamer. Tail Slurry: 2IMT Class "G" + Seawater

DESIRED TOP EXCESS 60% in open hole or Colifex with no excess
SLURRY VOL. m3 70.8 16
SLURRY YIELD m3/T 1.17 0.76
SLURRY DENSITY-S.G. 1.60 1.90
THICKENING TIME-HRS MIN. as per lab Jas per lab
COMPRESSIVE STRENGTH-PSI/24 HRS + 450 + 1800
RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING  Float Shoe and Float Collar to be 1 jt

apart. Threadlock all connections up to and including lst coupling above Float

Conllar
MECHANICAL AIDS

Centralisers to be run on lst S5jts + 2 inside 20" casing

o

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc
50bbls seawater plus 50bbls chemical spacer

PRESSURE TESTING AND LANDING

Bump plug and pressure test to 1750psi

CASING SIZE: 9-5/8"

SLURRY DESCRIPTION Approximately 80MT Class "G" Cement. Lead Slurry: 59 MT Class

"G" + Freshwater + liquid extender + Dispersant + Retarder + De-Foamer. Tail Slurry:

21IMT Class "G" + Dispersant + De-Foamer + Retarder + Freshwater

DESIRED TOP EXCESS
SLURRY VOL. m3 : 77 16
SLURRY YIELD m3/T 1.31 0.76
SLURRY DENSITY-S.G. 1.50 1.99 ,
THICKENING TIME-HRS MIN. as per lay as per

- lab tests lab test
COMPRESSIVE STRENGTH-PSI/24 HRS + 300 + 2000

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING Float Shoe and Float Collar to be 1 jt

apart. Threadlock all connections up to and including lst coupling above Float

Collar

MECHANICAL AIDS

Centralisers to be run on lst 1l0jts + 2 inside 13-3/8" casing

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc
50bbls seawater plus 50bbls chemical spacer

PRESSURE TESTING AND LANDING

Rivmn mlue an A mvrAccnivAa thaectr +~ WNNNneS
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8 CEMENT PROGRAMMES

CASING SIZE: 7"  LINER PROGRAMME WILL BE ISSUED AS REQUIRED

SLURRY DESCRIPTION Anticipate - 20MT Class 'G' Cement + Dispersant +

Retarder + De-Foamer

DESIRED TOP  Top of Liner @ 2950m EXCESS As per caliper log or 25% OH whichever greater

SLURRY VOL. m3

SLURRY YIELD m3/T

SLURRY DENSITY-S.G.

THICKENING TIME-HRS MIN.

COMPRESSIVE STRENGTH-PSI/24 HRS

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING

MECHANICAL AIDS

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc

PRESSURE TESTING AND LANDING

CASING SIZE:

' SLURRY DESCRIPTION

DESIRED TOP EXCESS

SLURRY VOL. m3

SLURRY YIELD m3/T

SLURRY DENSITY-S.G.

THICKENING TIME-HRS MIN.

COMPRESSIVE STRENGTH-PSI/24 HRS

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING

MECHANICAL AIDS

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc

PRESSURE TESTING AND LANDING
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9 WELLHEAD PROGRAMME

Wellhead and BOP Programme

Wellhead to consist of an 18 3/4" 10,000 pso H2S Service Vetco SG-5 system.
One complete "back-up" set of equipment to be on location, inclusive of
emergency pack-off. Wellhead system to be for 30", 20", 13 3/8", 9 5/8"
casing design with possibility of tying back 7" or hanging tubing.

Blowout Preventor Stack will consist of:

one 18 3/4" 10M Hydril GX annular

two 18 3/4" 15M Hydril dual extended rams

one 18 3/4" 15M Vetco H4 connector

six 3 1/16" 15M Cameron failsafe type 'F' kill-choke
valves

one 21 1/4" 5M 0il States flex joint

one 21 1/4" 5M N.L. Shaffer annular

one 18 3/4" 10M CIW Collet connector

Main Stack:

* % * %

%+

Upper Assembly:

* %

The diverter will have 2,000 psi W.P. capability with remote control. The
choke manifold will be 1SM W.P. and have two 20M Swaco ultra chokes, and two

15M adjustable manual chokes.

TESTING

Surface: Test for lower, middle, upper and shear rams, inner and
outer kill valves, and iner an outer, upper and lower choke
valves.

St

High pressure 10,000psi 10mins
Low pressure 250psi 10mins

Test for lower annular preventer
High pressure 5,000psi 10Omins
Low pressure 250psi 10mins

Test for upper annular preventer
High pressure 2,500psi 10mins
Low pressure 250psi 10mins

Test for choke kill manifold
High pressure 10,000psi 10mins
Low pressure 250psi 10 mins

Test for cement manifold
High pressure 10,000psi 10mins
Low pressure 250psi 10mins

Test for standpipe manifold
High pressure 5,000psi 10Omins
Low pressure 250psi 10mins

Test for Kelly cocks
High pressure 10,000psi 10mins
Low pressure 250psi 10mins

Subsea: When testing equipment subsea the high pressure tests are to be:
- After 20" and 13-3/8" casing = 5000psi for rams and choke/kill
valves, 3500psi for lower annular, 2500psi for upper annular.

- After 9-5/8" casing = 7000psi for rams and choke/kill valves,

3500psi for lower annular, 2500psi for upper annular.

The BOPs will be tested once a week and each time casing has been run.
Results will be recorded on the IADC Report.
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10 DEPARTURE LIMITS

1. The surface position of the borehole is to be located within a radius of
20m of the given well location.

Latitude: 38°35'52.24"s
Longitude: 148 19'49.22"E

2. The well is to be drilled using standard exploration drilling practices
to keep within the normal constraints of a vertical well.

Surveying
36" interval Totco surveys to be taken every 20-30m
26" interval Totco surveys to be taken every 80-90m

17 1/2" interval MWD surveys to be taken every 80-90m

12 1/4" interval MWD surveys to be taken every 80-90m

8 1/2" interval MWD surveys to be taken every 80-90m to top target,
every 150m thereafter }

Totco or Single Shot surveys to be taken every round trip. More frequent
surveys to be run if necessary.

Lty
et 104
Ssiramest




Petrofina Expl. Aust. S.A. VIC/P20

11a. LOCATION SCHEMATIC
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11b. SEISMIC SECTION
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12a GEOLOGICAL PROGNOSIS
Definitions

PROSPECT DESCRIPTION

Downthrown fault dependant structure with a bounding fault in the south
and dip closure to the north.

OBJECTIVE HORIZONS

Maastrichtian and Campanian sandstone reservoirs

Primary Objective: Campanian Sandstone 3725m (ss)

SUCCESSION DERIVATIONS

Depths have been calculated for seismic markers at CDP660 on line
GF88B-100 using velocity formulae from nearby wells.

TOTAL DEPTH

Well is planned to TD within the Campanian at a maximum depth of 4227m
RKB (4200m ss), provided that operational results do not indicate that
economic basement has been reached above this depth.

GEOPRESSURES/DRILLING HAZARDS
A. Hard calcarenite at the base of the Gippsland limestone caused
serious vibrations within the drill string, leading to washouts and

twist-offs in both Selene 1 and Hermes 1.

B. Although no overpressure is expected, high connection gas values
were recorded within the Selene sandstone at Selene-1.
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12b GEOLOGICAL PROGNOSIS
Geophysical Data

< MEAN
I
Z | FORMATION |DEPTH (m)|THICKNESS |yt INTERVAL | seismi
& we oo | (secs)| WTERVAL | SEISMIC MARKER NOTES
“ (m/s)
27(0)
1500
262(235) 313
CALCARENITE
GIPPSLAND 959 0342
LIMESTONE |
MARL
TOP
SILTSTONE
CLAYSTONE
LAKES
ENTRANCE 1319 2855
FORMATION
SILTSTONE
CLAYSTONE
GURNARD Fm. | 2 o@s13—o5 2056 3136 S— SILTSTO
) OCENE NE
PALEQ, | 2237(2610) — 3136 T SANDSTONE
| 2678(2651) 2144 TOP MAASTR. )
SILTSTONE
MAAS. 370 3917 SANDSTONE
| CLAYSTONE
s 3048(3021) — TOP SELENE Y
- 100 3 SANDSTONE
S 3148(3121) 2384 __| TOP CAMPANIAN
& SHALE
(0]
" .
8 CAMP. 604 3872 COAL
@
< INTRA
3752(3725) 2696 CAE“‘;’QS}A"
: SANDSTONE
CAMP. 475 3902
SHALE
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13 GEOLOGICAL COFHNG/SAMPLING PROGRAMME

CORING

Primary Objective:

Coring will be dependant upon shows and subject to operational conditions.

Secondary Objectives:

Coring is dependant on shows and subject to operational conditions.

SIDEWALL CORES

Sidewall cores will be shot mainly in shales for palaeontological,
palynological and geochemical control. Further cores may be taken at the
discretion of the wellsite geologist for lithological control in reservoir

zones.

CUTTING SAMPLES

Two sets of unwashed samples and eight sets of washed and dried samples will
be collected at the following intervals:

493 - 2300m : 10m intervals
2300m - TD : Sm intervals

Two unwashed canned samples will be collected for geochemistry aggregated
over 10m intervals from 2300m - TD.

Sampling rate can be varied at the discretion of the wellsite geologist. !

A canned sample of mud from the flow line will be taken prior to cutting any
core.

DISTRIBUTION
Washed & Dried Cuttings Unwashed Cuttings Canned Cuttings

Pexaus 2 Geochem Contractor 1

Rig
Labofina Brussels 1

Pexaus
Partners
DITR
BMR

=W -
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14 WIRELINE LOGGING PROGRAMME

HOLE SIZE APPROXIMATE INTERVAL (SS) LOGS

17 1/2" 500 - 1120 LSS/DLT/GR/CAL

3110 LSS/DLT/MSFL/GR/CAL
(CST) .
(CBL/VDL/CCL/GR)
(RFT)

(MSCT)-

2540 LDT/CNL/GR
SHDT(FMS)/GR

12 174" 1120

2300

4227 (T.D.) LSS/DLT/MSFL/GR
LDT/CNL/NGT/GR
SHDT/GR

(FMS)

(RFT)

VSP

CST

(MSCT)
(CBL/VDL/CCL/GR)
(CBL/CET/CCL/GR)

8 1/2" 3110

Notes:

1. Brackets denote to be run should hydrocarbons be encountered or as
required at discretion of wellsite geologist.

First gamma ray to be continued to seabed.

3. All logs to be recorded on 1:200 and 1:500 metric scales and digitally

on magnetic tape.
4. All changes to the above programme will be subject to approval from

Technical Manager, Melbourne.

[
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15 MUD LOGGING

MUD-LOGGING

The following lists outline the basic functions to be executed by the

Mud-Logging Unit.

Monitoring

Lag Time H,S

Depth 052

Lag Depth Hours on Bit
ROP Bit RPM

Total Gas Hook Load
Normalised Total Gas W.0.B.

C1-C5 Torque

Pump Strokes Pump Pressure
PVT Mud Flow in/out
All Pits Individually Mud Temp in/our
Trip Tank U.V. Light
Computed

Hydraulics and pressure losses in the system
Swab and surge pressures

Advanced 'd' exponent analysis (corrected)
Bit cost/foot

Pore pressure analysis

Fracture gradient analysis

Over-burden gradient

Kick kill calculations




Petrofina Expl. Aust. S.A. VIC/P20

16a DST GENERAL GUIDELINES

1. TEST OBJECTIVES

The objectives of any test in this well are to:

.1 Determine the type and mobility of any reservoir fluids.

.2 Determine basic productivity characteristics.

.3 Measure pressure/temperature effects over time, checking for
any apparent depletion effects.

1.4 Obtain PVT samples.

bttt

2. RESERVOIR DATA

The primary target of the well is the Intra-Campanian Sandstones of the
Latrobe Formation. The prognosed top is 3725m subsea. Additional
secondary objectives are other Maastrichtian aged Sandstones and Selene
Sandstones between 2835m and 4000m subsea.

Est. BHP at 2885m subsea: 4100 psi (normally pressured)
Est. BHT at 2885m subsea: 85°C

Likely reservoir fluid: 0il

Reservoir type: Sandstone

3. TESTING PHILOSOPHY

The well contains several zones of interest that are potentially
hydrocarbon bearing and may require testing. The actual test intervals
will be determined from wireline logs at a later date.

Testing will be carried out using cased hole testing techniques.
Assuming 9 5/8" casing is set at the programmed shoe depth, testing will
be conducted in a 7" liner using a Schlumberger full bore PCT test

system.

Should logs indicate the test interval to be potentially a high producer
or of low permeability, the MUST tool will be utilised to give real time
pressure/temperature values at surface throughout the test.

. Cycling of test tool functions is conducted using annulus or tubing
pressure. Setting and freeing the packer is the only time string
movement required throughout the test.

4. PERFORATING '

The well will be perforated under-balanced hence- tubing conveyed
perforating guns will be run at the base of the test string. The firing
of the guns will be mechanically initiated by a drop bar which can be
optionally run on slick line.

No overpressuring is expected, so prior to perforating, the test string
contents will be displaced with diesel to obtain the desired
under-balanced conditions upon perforating.
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16a DST GENERAL GUIDELINES

5. TEST EQUIPMENT

All downhole, sub-surface and surface equipment, to be supplied by
Schlumberger, will be suitable for H_ S service and will be required to
be rated to 10,000 psi where used for high pressure flow. Should wet
gas be encountered, a heater to prevent hydrate formation will be
available. All equipment will be pressure and function tested prior to
its despatch to the rig and again upon its arrival on the rig.

6. PRESSURE/TEMPERATURE GAUGES

Surface readout of the downhole pressure and temperature data will be
provided by the MUST tool. The MUST actuator/pressure gauge assembly
will be run on Schlumberger's electric wireline. A 10,000 psi TPT
electronic gauge will be used to transmit the data.

The primary downhole recording gauges will be four 10,000 psi SSDP
gauges.

7. SAMPLING

Samples will be taken at surface and bottomhole sampling will be
conducted and the equipment necessary, supplied by Schlumberger and run
on their wireline cable.
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17 DATA DISTRIBUTION
CxPILED/ PSA PFE DITR/
ITEM PEXAUS JAPEX oPIC BRIDGE CORRIEXTS
DESPATCHED BRUSSELS S°PORE BHR
TELEX OR FAX
Daily Drilling/Ceological Report Rig 1 - - - - -
Dafly Operations Report Poxaus+ - 1 1 1 1 1 z + Patrofina
Heekly Drilling/Ceological Report Pexaus - 1 1 1 1 1 2 Exp. Aust
Sidewall/Cora Description Rig/Pexaus - 1 1 1 1 1 z
Provisional Log Interpretation Rig/Pexaus - 1 1 1 1 1 2
KIRELINE LOGCS
Fleld Prints Pexaus - - 1 1 1 1 z
Flald Sepias - Rig 1 - - - - - -
Fleld Fax/Telemetry Rig 1 - 1= 1= 1= 1n - *Only when rapid
Final Prints Pexaus , - - - 1 1 1 4 dacisfions
Final Sepias Pexaus - - - 1 1 1 4 required
Edit Tapes Pexaus - - - 1 1 1 1
Petrofina Intecrpretation Print Pexaus - 1 1 1 1 1 2
Petrofina Interpretation Sepfia Pexaus - 1 - 1 1 1 -
OTHER _LOCS
Hud Logs (Heekly) Print Rig/Pexaus - - 1 1 1 1 2
Hud Logs (Heekly) Scpia Rig 1 - - - - - -
Final Mud Log Print Pexaus - - - 1 1 1 i 4
Final HMug Log Sepia Pexaus - - - 1 1 1 z
Petrofina Lithology Print Rig/Pexaus - - - 1 1 1 4
Petrofina Lithology Sepia Rig/Pexaus - - - 1 1 1 2
Composite Log Print Pexaus - 1 1 1 1 1 2
| Composite Log Sepia Pexaus - 1 - 1 1 1 z
" FINAL_REPORTS
Geological Completion Report Pexaus - 1 1 1 1 1 z
Drilling Completion Report Pexaus - 1 1 1 1 1 z
COOXTRACTOR FIMAL REPORTS
Coce Analysis Pexaus - - - 1 1 1 4
Biostcatigraphy Pexaus - - - 1 1 1 k4
Yelocity Survey Pexaus - - - 1 1 1 4
Tast Data Pexaus - - - 1 1 1 4
Fluid Analysis Pexaus - - - 1 1 1 z
Ceochenistry Pexaus - 1 - 1 1 1 z
SAMPLES +One sat to be
Hashed and Dried Rig Sen - - 1 1 1 4 kept on rig
Unwashed Rig R4 - - - - - - - until end of
Canned Ceochenfcal Rig 2« - - - - - - well
Swe Rig 1x - - - - - ", [|wFor distrib.
Core Rig 1x - - - - - bod | to specialist
contractors
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1 WELL OBJECTIVES

The primary objective in sidetrack well Anemone-1A lies below 4525m RKB
(-4498m). The sandstones encountered in well Anemone-1 from 4525-4609m
will be drilled and cored, if possible, in 6" hole. Due to the
postulated presence of a gas-oil contact at 4585m RKB (-4558m) coring
will take place below 4585m 1if operationally feasible.

Total depth is estimated to be 4750m RKB.
A secondary objective lies between 4200 and 4240m where gas shows were

recorded in the Anemone-1 8-1/2" hole. A full log evaluation and RFT
analysis will be made over this section.

LICENCEES
Petrofina Exploration Australia S.A. 30%
Japex Gippsland Limited 30%

Overseas Petroleum and Investment Corporation 30%

Bridge 0il Limited 10%
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2 DRILLING/TIME CURVE ANEMONE-1 / ANEMONE-1A
PROPOSED ANEMONE-1 — TIME BREAKDOWN
ANEMONE-1
ACTUAL ANEMONE-1 R ACTIVITY DAYS CUMUL.
PROPOSED ANEMONE-1A —m LOCATE/ANCHORS 4 4
36" HOLE/ 30* CASING 2 6
26" HOLE 1 7
0 20" CASING/BOPs 3 10
17 1/2* HOLE 4 14
LOGGING 1 15
13 3/8* CASING 2 17
500 1 12 1/4" HOLE 13 30
\ LOGGING 2 32
9 5/8° CASING 2 34
\ 8 1/2* HOLE 20 54
1000 C LOGGING 4 58
PLUG AND ABANDON 3 61
PULL ANCHORS 4 65
(TESTING - - - - 15 80)
1500 TIME BREAKDOWN
ANEMONE-1A SIDETRACK WELL
PREVIOUS DAYS ON WELL 55 55
» 2000 FISHING OPERATIONS 5 60
o SIDETRACK 8 1/2* HOLE 7 67
«3 DRILL 8 1/2* HOLE TO 4500m 9 76
£ LOG 8 1/2* HOLE 3 79
~ 2500 RUN & CEMENT 7' LINER 4 83
DRILL 6* HOLE 1 84
E CORE 6* HOLE 2 86
a DRILL 6* HOLE TO 4750m 2 88
g 3000 4——-— -\ LOG 6" HOLE 4 92
ABANDON (SUSPEND) 3 95
PULL ANCHORS 3 98
(5* LINER/TESTING 25  123)
3500
1
4000 \ — oy \‘J\
4500
S
5000
0 16 32 a8 64 80 96

TIME (Days)
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3 DRILLING PROCEDURES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Set sidetrack plug at approximately 3850-3975m.
RIH and dress plug off to 3880m.

RIH with PDM/bent sub/MWDodirectional assembly and kick off plug
building angle out to 4-5".

RIH with 8-1/2" angle dropping BHA and drill 8-1/2" hole to 4500m TVD.

Log 8-1/2" hole.

Run 9-5/8" cement bond log.

Run and cement 7" liner to 4495m.

Test BOPs.

Space out and run 9-5/8" and 7" casing scrapers.
Run 7" cement bond log.

Run and set tie-back packer.

Pressure test tie-back packer to 4000 psi.
Increase mud weight to 1.38 SG and reduce fluid loss <5.0.
Drill out 7" liner and drill 5m of new formation.
Perform formation integrity test to 1.70 SG EMW.

Drill 6" hole to approximately 4585m TVD (GOC). Maintain ROP below
20m/hr.

Core 6" hole.

Drill 6" hole to final TVD of 4750m.°

Log 6" hole.

Dependent upon logging results, a decision will be made to plug and
abandon the well or to set a 5" liner and conduct a production test.
Relevant programmes will be forwarded as required.

Plug and abandon or suspend the well.

Pull anchors.,

VIC/P20
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4 MUD PROGRAMME

WEIGHT|VISCOSITY| PV/YP | GELS |FLUID LOSS| SOLIDS PH SALINITY

HOLE SIZE: 36"/26" INTERVAL: 252-550 MUD TYPE: Seawater W/Pills
1,95 SG 100 + Sec/qt |20-25/40-50| - - - 10.5-11.5 22000
NOTES/TREATMENT:

HOLE SIZE: 17-1/2" INTERVAL: 550-1120 MUD TYPE: S.W./Gel/Native
1.05 G 40+ -/12+ - = - 8.5-9.5 22000
NOTES/TREATMENT :

HOLE SIZE: 12-1/4" INTERVAL: 1120-3110 MUD TYPE: SW/Gel/Polymer
1.1-1.20 35-45 -/15+ 3/12 12-15¢cc min 9.5-10.0 | 17-20000
NOTES/TREATMENT :

HOLE SIZE: g-1/2" INTERVAL:  3110-4500 MUD TYPE: SW/Gel/Polymer
1.05 G 40-45 -/12-16 3/12 6-8cc min 9.5-10.0 17-20000
NOTES/TREATMENT

The 8.5" section will be drilled with the seawater/gel/polymer from the
previous section. Solids will be kept to a minimum, possibly with use of
centrifuge, and fluid loss reduced to less than 8cc with additions of polymer.

HOLE SIZE: 6" INTERVAL:  4500-4750 MUD TYPE: SW/Gel/Polymer

1.30 40-50 ~/15-20 3/12 Less than 5cc min 9.5-10.0 17-20000

NQIER/ TREATUMENT] be drilled with the seawater/gel/polymer from the previous
section. However prior to drilling out the 7" liner the mud weight will be
increased to 1.30 5G. Filtration rate should be maintained below Scc.
Additions of Baranex will be required to provide a thin tough filter cake.

See Appendix for more detailed Baroid programme.
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5 CASING PROGRAMME
INTERVAL m | WEIGHT ppt |GRADE |JOINT Type| BURST |COLLAPSE| TENSION
(Safety Factor)| (Safety Factor) | (Safety Factor)
HOLE SIZE 36" DEPTH 319m  CASING SIZE 30" PREVIOUS SHOE DEPTH -
258-268 460 B ST-2 - - -
268-313.47 | 310 B ST-2 - - -
HOLE SIZE 26" DEPTH 560m CASING SIZE 20" PREVIOUS SHOE DEPTH313.47
258-546.5 94 X-56 RL-4S 2210psi 520psi 1,090,000]
(1.82) (1.45) (11.95)
HOLE SIZE 174" DEPTH 1115m CASING SIZE ;338" PREVIOUS SHOE DEPTHs4¢. s
258-1104.8 | 68 N80 Buttress 5020psi 2270psi 1,556,0001
(1.25) (3.13) (8.13)
———— —_— ——-J R
HOLE SIZE 124" DEPTH 3076m  CASING SIZE 9-5/8" PREVIOUS SHOE DEPTH 1104.¢
258-3068. 47 N80 Buttress 6870psi 4750psi 1,0866,000:
(1.24) (1.11) (2.47)
HOLE SIZE 8%" DEPTH  4500m CASING SIZE 7"  PREVIOUS SHOE DEPTH 3068r
2950-4200 29 N80 Buttress 8160psi 7020psi 676,0001b
4200-4495 29 P110 Buttress 11220psi 8510psi 929,0001b
(1.32) (1.27) (1.67)
HOLE SIZE 6" DEPTH 4750m CASING SIZE 5" PREVIOUS SHOE DEPTH 4500m
4350-4750 18 N80 Hydril 10,140psi | 10,490psi 422,0001b
SFJ-P (1.18) (1.22) (1.50)

M OIsA
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6 CEMENT PROGRAMMES

CASING SIZE: 7"

SLURRY DESCRIPTION Anticipate 21.1 MT Class 'G' cement, Lead Slurry: 13.0 MT Class

'G' + Bentonite extender + retarder + freshwater + defoamer. Tail Slurrv: 8.1 MT

Class 'G' + fluid loss + retarder + dispersant + freshwater + defoamer.

DESIRED TOP Top of Liner @ 2950m EXCESS As per caliper log or 25% OH whichever i

SLURRY VOL. m3 18.4 4.4 greater
SLURRY YIELD m3/T 1.29 0.76

SLURRY DENSITY-S.G. 1.53 1.90

THICKENING TIME-HRS MIN. As per Lab Ws per Lab

COMPRESSIVE STRENGTH-PSI/24 HRS £2,000

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGTHENING

As per Liner Programme

MECHANICAL AIDS

As per Linetr Programme

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc

As per Liner Programme

PRESSURE TESTING AND LANDING

Bump Plug and Pressure Test to 4000 psi

CASING SIZE: ..

SLURRY DESCRIPTION Anticipate - 3.6 MT Class 'G' cement + fluid loss + retarder

+ dispersant + gas stop + freshwater + defoamer

DESIRED TOP Top of Liner @ 4350m | EXCESS As per caliper log or 25% OH whichever i:
gtediet

SLURRY VOL. m3 2.8
SLURRY YIELD m3/T 0.76
SLURRY DENSITY-S.G. 1.90
THICKENING TIME-HRS MIN. As per Lab

Tests
COMPRESSIVE STRENGTH-PSI/24 HRS +2000

RUNNING AND CEMENTING INSTRUCTIONS

SHOE, COLLARS(S) AND JOINT STRENGT

As per Liner Programme

HENING

MECHANICAL AIDS

As per Liner Programme

FLUSH, DISPLACEMENT RATE, PLUGS, RECIPROCATION, etc

As per Liner Programme

PRESSURE TESTING AND LANDING

Bump Plug and Pressure Test to 4000 psi
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7 GEOLOGICAL CORING/SAMPLING PROGRAMME

CORING
Primary Objective:

The decision to core will be subject to operational conditions.

It is planned to cut a core starting at 4585m RKB. Additional coring will
be dependant upon the data recovered from Core No. 1 and operational
conditions. Fibreglass inner barrels will be used.

SIDEWALL CORES

(a) Because of the high risk of jeopardising the 6" drilling phase due to
caps or shots lost it 1is not advisable to shoot sidewall cores in
the 8-1/2 section.

(b) Sidewall cores cannot be run in 6" hole with standard tool.
S1lim hole sidewall core gun will be utilised.

CUTTING SAMPLES

Two sets of unwashed samples and eight sets of washed and dried samples will
be collected at the following intervals:

3900m - TD : 5m intervals

Two unwashed canned samples will be collected for geochemistry aggregated
over 10m intervals from 4500m - TD.

A canned sample of mud from the flow line will be taken prior to cutting any
core.

DISTRIBUTION - ‘
Washed & Dried Cuttings Unwashed Cuttings Canned Cuttings

Pexaus 2 Geochem Contractor 1
Labofina Brussels 1

Rig
Pexaus
Partners
DITR
BMR

W N
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8 WIRELINE LOGGING PROGRAMME

HOLE SIZE APPROXIMATE INTERVAL (SS) LOGS

8-1/2" 3800 - 4500 BHC/DLT/MSFL/GR
LDT/CNL/NGT

SHDT/GR

RFT (Pressure Profile &
Sample)

VSP

(CBL/VDL/CCL/GR)
(CBL/CET/CCL/GR)

6" 4500 - 4750 (T.D.) SDT/DLT/MSFL/GR
LDT/CNL/GR

GLT

VSP

SHDT/FMS

CST

(RFT)
(CBL/VDL/CCL/GR)

Notes:

1. Brackets denote to be run should hydrocarbons be encountered or as
required at discretion of wellsite geologist.

2. All logs to be recorded on 1:200 and 1:500 metric scales and digitally
on magnetic tape.

3. Logs to be transmitted to Melbourne Office as soon as practical after
logging.

4. All changes to the above programme will be subject to approval from
Exploration Manager and Technical Manager, Melbourne.
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9 WELL DIAGRAM

PROPOSED ANEMONE-1A SIDETRACK

Al

4

[/

(N

TOP OF DRESSED
SIDETRACK PLUG —
@ 3879mKB

TOP OF FISH 4006mKB

T.D. ANEMONE-1 4609mKB

TOP OF 7° LINER @ 2950mKB

9 5/8* CASING SHOE AT 3068mKB
12 1/4" HOLE AT 3076mKB

TOP OF 5" LINER
@ 4350mKB TVD

8 1/2* HOLE TVD @ 4500mKB

§* LINER SHOE @ 4745mKB
6" HOLE TVD @ 4750mKB TVD
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INTRODUCTION

This programme has been written to supply more specific details pertaining to
the running and cementing of a 7" liner utilising a TIW rotating liner hanger

with dual stage cementation.

IMPORTANT :

The following procedures to set and cement the 7" liner have been
recommended by TIW. Prior to the job the Company Representative, Drilling
Engineer and TIW Service Engineer should review these procedures together
and propose amendments as necessary. ’

The programme is to be used in conjunction with the following sections of the
Petrofina Drilling Manual:

Section 10 - Casing Preparation and Running
Section 11 - Cementing Procedures
Section 12 - Liner Running and Cementation



EQUIPMENT AND MATERIALS

The following equipment and materials are required on the rig for the
running and cementing of the 7" TIW rotating liner:

A.1 Lipmer Equipment (see following diagram)
1 x TIW cement set shoe, type 'CLS' with one back pressure valves,
7" 29 1b P110 buttress box up.
1 x Halliburton float collar, 7" buttress box x bin.
1 x TIW landing collar, type '"HS-SR' modified to have 2000 psi
maximum shearout, 7" 29 1b P110 buttress box and pin.
2 x TIW brass setting ball 1-3/4" diameter.
2 x TIW regular liner wiper plug for 7" 29 1b casing.
2 x TIW pumpdown plug for 43"-5" drill pipe.
2 x TIW rotating liner hanger, 1200 psi shear pinned hydraulic set,
type 'IB' RRP tandem cone, 7" 29 1b N80 buttress box and pin x 9-5/8"
47 1b.
2 x TIW setting collar, type 'RP-RRP' with 5' extension nipple and
type 'B' retrievable packoff bushing profile sub with a 6' tie-back
receptacle, 7" 29 1b N80 buttress pin down.
1 x TIW tie-back packer, type SN-AT-6 with unitized chevron seals and
goldseal packoffs, 7" 29 1b N80 VAM box x 9-5/8" 47 1b.
1 x TIW tie-back receptacle, type LG-6 for SN-AT-6 packer with RPOB
profile, 7" 29 1b N80 VAM pin.

Notes:

1. Because the shoe is a CLS type (with only one back pressure valve)
a Halliburton float collar has been included in the string between
the TIW shoe and landing collar.

2. Because the liner will be cemented using a tail and a lead slurry
with low compressive strength, once the liner is cemented a liner
packer will be installed.

A.2 Liner Running Tools

1 x TIW liner setting tool, type 'RP-RPP', size 7" complete with
strainer and 44" IF box up connection.

1 x TIW retrievable packoff bushing with internal and external
packing for 7" liner.

1 x TIW slick joint for 7" RPOB, 34" OD x 12' long.

1 x TIW reaming mill for 7" liner with 43" IF box up connection.
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1 x TIW tie-back packer setting tool, type 'LNS' for 7" liner
complete with 5" drill pipe lift sub and strainer with 43" IF box up

connection.

1 x TIW heavy duty cementing head manifold complete with ball
dropping sub and special swivel with 6 5/8" API LH threaded pin.

1 x Tasman 6" square cementing kelly, 31' long with 28' effective
working length, complete with 27 HDP Varco kelly drive bushing,
6 5/8" LH API box up x 43" IF pin down.

A.3 Liner

45 jts x 7" - 291b - P110 - Buttress - Rg 3
111 jts x 7" - 291b - N80 - Buttress - Rg 3

Note: the 7" P110 casing was necessary to improve the collapse
resistance of the 7" liner below 4250m: 7020 psi (N80) to 8510 psi

(P110).

A.4 Casing Accessories

60 x 7" Diamond "B" left-hand spiral slip on centralisers.
70 x 7" Diamond "B" right-hand spiral slip on centralisers.
156 x 7" Diamond "B" stop collars.

4 x pails of Lube seal.

5 x kits of thread lock.

A.5 Cement and Additives

800 sacks of Blue Circle class 'G' cement.
100 gallons of Halliburton CFR-3L.
80 gallons of Halliburton Halad-22AL.
420 gallons of Halliburton Flowchek A/Econolite
30 gallons of Halliburton NF-1.
40 gallons of Halliburton HR-6L.
1000 pounds of Baroid Bentonite.
A.6 Freshwater

170 barrels of freshwater.

PRE-JOB MEETING

The Company Representative will call a meeting with the following
personnel:



Drilling Engineer

Rig Toolpusher

Cementing engineer

Liner equipment representative
Casing crew

Mud engineer

Mud logger

Communication is essential. The Company Representatives should prepare a
programme detailing step-by-step operations and distribute copies to the
toolpushers and other involved persons so that everyone knows what is
required, and their role in the overall plan.

Topics of discussion:

Rig Toolpusher

Responsible for condition of mud pumps. Mud tank level indicators.
Supply of bulk cement. Cementing line. Back up equipment for power tong
in case of failure. Snubbing lines, etc. Operation of stabbing platform.
Mud supply to the cement unit and checking all valves for leakage.

Cementing Engineer

Responsible for condition of unit. Cementing head and kelly, ball
dropping and plug releasing mechanism swivel and supply of liquid
additives. Calibration of gauges. Fuel for the unit. Fitment of a
reliable pressure gauge to the cement line that can be easily read from
the rig floor. Calculation of all cement volumes, additive requirement

and displacement.

Liner Equipment Representative

Checks all his company's equipment to ensure nothing is damaged, missing
or incompatible.

Casing Crew Foreman

Responsible for power tong and unit. Checks spares. Have torque gauges
for required torque. Checks casing elevators and slips. Fuel for unit.

Mud Engineer

Conditions mud to low YP/PV values. Ensures sufficient tank space is
available to receive spacer and cement volumes. Prepares spacers in good
time and ensures no contamination. Personally watches mud levels during

mixing, pumping and displacement.

Mud Logger

Ensures his mud level gauges are working properly. Monitors tank gains at
each stage. Gas detector is operational. Provides surge calculations for

liner running.

PREPARATION

C.1 Liner Equipment

The liner hanger, setting sleeve and tie-back packer should all be
drifted with a 7" 29 PPF casing drift.



All liner equipment should be calipered and dimensioned. TIW
equipment drawings should be completely filled in.

Check the compatibility between ball and equipment: the setting ball
(1-3/4" OD brass ball) passes through the liner running tool and
wiper plug. Check that ball sits correctly and forms a good seal on
the landing collar seat.

Check that there is no possibility for the ball to hang in the
equipment higher in the liner.

Inspect condition of seals on retrievable packoff bushing.

TIW engineer is responsible for the preassembly of the rotating liner
hanger and setting sleeve onto the liner setting tool with slick
joint and retrievable packoff bushing. The shear ring of the HS-SR
landing collar P110 has been modified to obtain a lower shear value

(2000 psi maximum instead of 2500 psi).

Casing Preparation and Tally

When casing arrives on the rig, off load the first layer and put on
the pipe deck. Remove protectors and layout so that boxes only touch
each other at the collar top or bottom in an alternating fashion.
Avoid casings protruding into main walk-ways.

Have men available to clean and check the casing threads, number the
pipe and dope the box end with the required pipe dope. Drift the
pipe with the CORRECT SIZE drift. The casing should be measured by
the contractor in the presence of the Company Representative or
Drilling Engineer. Ensure that numbering of pipe is followed by the
correct number on the next layer.

A casing length is the distance between the outermost face of the
coupling or box to the position on the pin end where the coupling or
box stops when the joint is made up completely, i.e. base of triangle
on buttress threads. Be sure to include the lengths of the casing
shoe, landing collar, port collar, liner hanger assembly and pup
joints in the total casing string tally.

When all the casing is on site on the pipe rack, measured, and
prepared, etc., then the Company Representative or drilling engineer
should count all the pipe joints available on the rig. The total
should match exactly with the highest number on the pipe and also the
shipping manifest. Both persons should add up all the pipe lengths
separately. Compare the outcoming figures. They must agree.

The drilling engineer on board should make up the casing running
programme, with co-operation from the Company Representative.
Clearly mark the joints to be excluded from the running string.
Both should agree with the programme.

A Running List is prepared, stating exactly the joints to be run, and
the joints to be left out, including pup joints. Indicate placement
of shoe and collars (do not weld on casing). Indicate placement of
centralisers and check their spacing with the caliper log. Do not
place centralisers in washed out parts of the hole. Indicate at
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C.5

C.6

which points casing is entering points of interest; BOP, open hole,
etc.

Hole Preparatiomns

Hole must be free of tight spots to within at least 25,000 lbs
overpull above normal hole drag.

Mud engineer to ensure mud is conditioned - low YP and low 10 min.
gel - so that pressure surges are minimised.

Circulate hole free of cuttings. Pump a viscous sweep around if
required.

Ensure there is no discrepancy in hole depth. If in doubt, strap
out. JLogger's and driller's depths should not vary by more than 3m.

Casing Equipment

Check that elevators are of correct load rating. Check that slips,
spider elevators, power tongs and associated equipment, 'Klamp-ons',
single joint elevator, casing tongs, circulating swedge, spear,
stabbing board, etc. work correctly. Ensure sufficient dope and
thread locking compound are available.

Cementing Equipment

Ensure cement outfit is in good working order. The cementing
engineer in the presence of the Company Representative to check all
his equipment, such as mud supply, water, liquid additives and dry
powder cement lines. All valves in good condition and operational,
report findings in the cementer's report well before the cementation
and a pressure chart showing an up-to-date test on cement pump and
valve manifold.

Special attention should be paid to the slurry density meter and
pressure type mud balance calibration.

Liquid Additive Systems - Check that all the operating valves
function correctly. Check the volume of additives discharged from an
additive tank is correct for the cement mixwater requirement.

Check cementing head; ensure cement head manifold is unrestricted by

flowing water through it, i.e. no cement blockages from previous job.
Install on top of drifted cementing kelly.

Witness loading of dart and ball in cement head.

See that sufficient cement additives are available, they should be
ordered well in advance, and mixed if required before cementing.

Rig Equipment

Ensure sufficient tank space available to receive displacement
returns and cement/spacer volume returns.



Check weight of casing and 100,000 1bs overpull does not exceed rated
loading of handling equipment, lines reeved, or drill pipe running
string, if used. Check Ton-Miles, cut if required.

Clear floor and bring as much handling equipment to the rig floor
while circulating prior to pulling out.

REFERENCE TORQUE MEASUREMENTS

An important aspect of running a& rotating liner hanger is the need to
establish baseline torque levels from which safe surface torque
limitations can be derived for the start up and continual rotation of the

liner.

On the last cleanout trip prior to running the liner, the drill string
should be rotated, 2-3m off bottom, using the rotary table at 5, 10, 15
and 20 RPM while circulating at the rate required during cementation.
Corresponding torque readings should be recorded, they give an indication
of the torque that can be expected during liner rotation.

Upon POOH, again rotate the drill string, using the rotary table, when the
bit is at the proposed top of liner depth. Record torque readings for 5,
10, 15 and 20 RPM rotary speeds. Using these readings, the maximum
allowable surface torque for each rotary speed can be calculated by adding
the optimum casing make-up torque to the torque required for drill string
rotation at or near the proposed liner top depth. It is recommended that
only 90% be used as the maximum torque level.

LINER RUNNING

E.1 Running Speed

Each time the liner is lowered in the hole a pressure surge is
created on the open hole which, if great enough, could fracture the
formation. This surge is a combination of drag forces between the
fluid and the hole due to the fluid being displaced up the hole and
the drag forces between the fluid (going up) and the liner (going
down). One way to reduce pressure surge is to maintain low YP and
low 10 min gels for the mud. Another way is to keep the running
speed of the liner between safe limits.

Following are the results of calculations done using the Geoservices
Off-Line Software using the following mud characteristics (see

Annexure A).

M.W. = 1.16 gr/cc PV =16 YP = 17

and at 3 depths - 1575m = all liner is run
3068m = liner at 9-5/8" shoe
4475m liner at TD

Note:

- the software does not allow to change the scale for the plots
- pressure is given,in kg/cm” rather than psi (coefficient =

14.2 (psi)/(kg/cm™)
- the EMW (kg/ltr) in the plot is the EMW at the depth of
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reference, not at TD
- the liner is considered 'closed-end" because the shoe is not

automatic fill-up.

The maximum allowable surge pressure at TD is calculated using the
fracture gradient of 1.61 gr/cc EMW (10,917 psi). With a mud weight
of 1.16 gr/cc the maximum surge pressure is therefore:

]

2883 psi
203 kg/cm

- 10,275 - 1.16 x 4475 x 1.424

In order not to exceed the maximum surge pressure for each case the
running speed should be kept slower than:

0 - 1575m = 15 sec/joint
1575-3068m = 20 sec/joint
3068-4475m = 20-25 sec/joint

Of course, the running speed will be adjusted according to hole and
mud conditions at the time of running the liner. Indications that

speed is too high are:

- liner taking too much weight whilst lowered = mud is too

viscous
- mud losses = surge pressure great enough to fracture the

formation

Shoe Track

Install stop collar on middle of first joint, then slip on a
centraliser from the pin end and slide up to stop collar. Install
another stop collar below centraliser leaving sufficient room for
closure of centraliser.

Install the set shoe on to the bottom of the first joint of liner.

Pick up second joint of liner and install two stop collars and one
centraliser in the middle of the second joint. Screw collar onto top
of shoe joint, then install 2nd joint and make up.

Flush fill up line thoroughly, then circulate the first two joints of
liner to ensure floats are free. Pick up liner to partially drain.
Lower liner and check that level has dropped and floats are holding.

Pick up third joint of liner, install two stop collars and one
centraliser on middle of joint. Screw landing collar onto top of

second joint then install third joint and make up.

Remaining Liner

Proceed with running of remaining liner. Determine the maximum safe
running speed from surge programme with consideration to leak off

pressure.

Fill liner every joint ensuring level drops to equilibrium after each
filling. Top up every five joints.
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Centralisers are to be installed on every casing joint for the first
20 joints then 2 per joint in areas of high dogleg, i.e. 3850-3950m.
Between these areas install 1 centraliser every 4 joints.
Centralisers should be slid onto casing joints up to box then a stop
collar installed below the centraliser. A radioactive marker tag and
casing pup joint should be installed at approximately 4250m for
correlation with the testing packer.

Install centraliser on first joint inside 9 5/8" casing shoe and one
on casing joint midway inside liner lap.

After installing final joint of liner, break circulation to ensure
liner can still be freely circulated. (NOTE: landing collars have
known to plug.) Note circulating pressures at various pump rates.
Whilst rigging up circulating swedge, check pipe rack and count
remaining joints to ensure correct number of liner joints have been
run.

Installing Liner Hanger Assembly

After bringing up running tool/liner hanger assembly to rig floor,
install liner wiper plug on bottom slick joint.

Install running tool/hanger assembly on to top of liner. Run in and
tighten various thread connections on hanger assembly as per TIW
specifications.

Set liner in slips and check liner setting tool nut for hand tight
make.

Pick up liner ensuring liner is full of fluid, record liner string
weight.

Setting String Running

Install drill pipe wiper on setting string to prevent foreign objects
from falling into well bore.

Drift every stand before making up. Fill every stand and top up
drill pipe every five stands. Ensure level is draining to

equilibrium after each top up.

Ensure full mud displacement is obtained whilst running in hole.
Space out drill pipe so as to avoid making a connection whilst the

hanger is within the BOP's.

Upon reaching 9-5/8" casing shoe depth with liner shoe, carefully
break circulation remembering hanger hydraulic slip setting mechanism
is shear pinned at 1200 psi. Do not exceed 800 psi dynamic pressure
at hanger depth. Maximum allowable circulating surface pressure can
be calculated from previous circulation when hanger was on surface.

Continue running liner through open hole. If tight spots occur,
liner can be washed through but it is imperative that maximum surface
pressure restrictions must be adhered to or else premature setting of
the liner hanger may occur.
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If no progress is made with washing alone, the TIW running tool,
whilst RIH, is in a mode which allows rotation of the liner. A
combination of washing and rotating might be more successful, but
beside circulating pressure restrictions, maximum surface torque
limitations must also be followed. Rotation should be limited to 6

RPM.
Only rotate the liner whilst RIH as a last resort.

Prior to tagging bottom, reciprocate the liner to ensure that the
liner is free to move.

Pick up a landing joint of drill pipe and lightly tag bottom with
5-10,000 1bs.

Setting Hanger

Calculate space out, laying out last joint of drill and picking up
cementing kelly and manifold. Space out to allow for setting tool
travel and tide and heave. Cementing kelly has an 8.5m working

length.

Pick up to place hanger at setting depth. Ensure that there is no
casing collar within 1m of lower slips and 3m of upper slips
(tie-back packer should not be set across a casing collar).

Note full string weight.

Slowly break circulation and adhere to maximum surface pressure
limitation.

Once full circulating rate has been established, rotation of the
liner can begin. Keeping within maximum torque limitations, rotate
the liner at 6 RPM whilst circulating and conditioning the hole and
mud. Note that start up torque invariably exceeds dynamic rotating
torque hence for start-up, maximum torque limit should be 100% of
calculated. Record weight of liner and string whilst rotating and

reciprocation.

Circulate and rotate at least two hole volumes or until hole is
thoroughly conditioned.

Reduce circulating rate to 2 BPM and release setting ball, allowing
it to gravitate slowly down to seat on the landing collar shearout.

When slight pressure increase is noticed, stop rotating.

Slowly pressure up the setting string until the retaining pins in the
hydraulic slips setting mechanism are sheared. This should occur at
approximately 1200 psi and will be indicated by a slight pressure

decrease.

Hold pressure constant and slack off on the setting string until the
weight of the liner is resting on the hanger slips.

Continue to slack off until approximately 5000 1lbs of setting string
weight is applied to the setting tool. This should disengage the
lower drive dogs.



Increase pump pressure until the ball seat in the landing collar
shears out at approximately 2000 psi, re-establishing circulation.

Stop circulating and bleed off pressure.

The setting tool can now be released from the hanger prior to
cementing. Slack off weight to shear setting tool nut (20,000 1b).
Then position the setting string is in the neutral position indicated
by constant string weight through the free travel of the kelly within
the setting tool, if not, slowly slack off until neutral position is

obtained.

Rotate the setting string to the right for 20 torque free turns (i.e.
drill pipe torque only).

Pick up setting string approximately 1.5m. The disengagement of the
setting tool nut from the setting sleeve, should be confirmed by the
loss of liner weight on the weight indicator.

Rotate the setting string independently of the liner to establish
torque limitations. These readings can be compared to the figures
obtained during the cleanout trip.

After conducting torque readings, stop rotating the setting string.

Slowly lower the setting string until the upper spline drive engages
into the setting sleeve. If necessary, use a chain tong to turn the
setting string to the right to guide the upper spline into the
setting sleeve mesh.

Once engaged, slack off until 4000 lbs of setting string weight is
applied to the liner top.

Break circulation and limit circulating rate to 8 BPM in order to
prevent the liner possibly packing off around the hanger.

Rotate the setting string and liner at a maximum rate of 6 RPM but
within maximum rotating torque limitations.

The liner is now ready for cementing.

F. CEMENTING LINER

F.1

Cement Volume

Slurry volume, water, additive, cement and displacement calculations
are to be made independently by the Company Supervisor, Drilling
Engineer and cementing operator, utilising the four arm caliper log.

The desired cement tops are + 4000 m for the tail slurry and the top
of liner for the lead slurry. No excess is required for liner lap
and shoe track volumes but 20% excess is to be added to open hole
annular caliper volume.



F.2 Job Simulation

A job simulation has been performed by Halliburton using their Cement
Job Simulation program. The results have been included in this liner

program (see Annexure B).

1. Volume and Pump Rate Design
Volume Rate
bbl bpm

Water 10 5

Flochek 21 20 5

Water 10 5

Cement - Lead 81 5

- Tail 37 5

Mud 10

Note: Cement volumes to be adjusted after the caliper log.

2. Estimation of Fracture Gradient

- gradient in water = 0.477 psi/ft = 1.565 psi/m

- gradient in formation is estimated to remain constanct
below 9-5/8" casing shoe to TD at 4750m (Latrobe formation)

- gradient estimated at HELIOS-1 = 0.77 psi/ft = 2.526 psi/m

- gradient estimated using the F.I.T. at 9-5/8" shoe (Anemone
-1) = 0.712 psi/ft = 2.336 psi/m.

Note: Leak off was not reached in Anemone-1 therefore result
is more conservative.

ANEMONE -1 HELIOS-1
0.712 psi/ft 0.77 psi/ft
Pressure EMW Pressure EMW
psi gr/cc psi gr/cc
Mud Line (231m) 361 1.10 361 1.10
9-5/8" shoe (3068m) 6988 1.60 7527  1.72
TD (4475m) 10275 1.61 11081 1.74

Note: Calculation using the "Eaton Correlation" gave a
fracture pressure of 12,809 psi (or 2.01 gr/cc EMW).

3. Circulation Pressure

In order to have a safe cementation, the circulation pressure
which takes into account annular pressure losses as well as
hydrostatic pressure must not exceed the fracture pressure at
any point of the formation. If liner was cemented in a single
stage using a tail slurry with 1.90 gr/cc density, the
fracture gradient at the shoe would be exceeded during the
displacement.

By using a combination of tail slurry at 1.90 gr/cc and lead
slurry with 2.5% bentonite (BWOW) at 1.53 gr/cc the equivalent
circulating pressure is maintained within 2000 psi of the
fracture pressure at TD during the entire job.
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Preparing Spacer (¥locheck 21)

The liquid additive system is limited to three liquid additives.
Therefore it is necessary to prepare additional additives with
mixwater in cleaned tanks prior to the actual pumping of fluids.

A 20 BBL Flochek 21 wash will be pumped prior to each stage of the
cementation. This is a loss zone treatment which effects a seal in
the high permeability areas of the hole, by forming a stiff gel when
in communication with formation brine. Cement is also then gelled
upon contact with the flochek 21/formation brine gel.

In clean mud tank mix 420 gallons of Flochek A (Econolite) with 1400
gallons of freshwater to give a 30 BBL Flochek 21 volume (allowing
for dead volume of the mud bank). Keep agitation in tank.

Preparing Cement Slurry (1st Stage)

Blue circle class 'G' cement will be mixed and pumped simultaneously
with freshwater and liquid additives to give a cement slurry as
follows:

Lead Slurry

Cement: Blue circle class 'G' (94 1lbs/sx)

Mixwater Requirement: 10.8 gal/sx freshwater and liquid additives
Prehydrated Bentonite: 2.5% (BWOW)

Retarder HR-6L: 3.0 gal/10 BBLS

Slurry Yield: 1.94 cu ft/sx
Slurxy Density: 12.8 PPG - 1.53 gg/cc
Thickening Time: 4 hr 20 min @ 170 F BHCT

Tail Slurry

Cement: Blue circle class 'G' (94 1lbs/sx)

Mixwater Requirement: 5.0 gal/sx freshwater and liquid additives
Fluid Loss Additive Halad 22 AL: 18.0 gal/10 BBLS mixwater
Dispersant CFR-3L: 22.0 gal/10 BBLS mixwater

Slurry Yield: 1.15 cu ft/sx

Slurry Demnsity: 15.8 PPG - 1.53 gr/cc

Thickening Time: 3 hr 35 min @ 250°F BHCT

Fluid Loss: 44 ml/30 min

Comprehensive Strength: 2113 psi @ shoe after 18 hours

Liquid retarder, dispersant and fluid loss additive are to be loaded
separately into one of the three liquid additive storage tanks. The
defoamer is to be added manually throughout the job.

Cementation

After pressure testing cement line to 5000 psi, line up cement unit
onto freshwater and pump 10 BBLS of freshwater into setting string at

5.0 BPM.

Switch to displacement tanks and pump 20 BBL Flochek 21 at 5 BPM.



Line unit back onto freshwater and pump 10 BBL water at 5 BPM.

Begin mixing and pumping cement slurry. Derreckman should be on hand
to periodically check slurry density with mud balance and also to
take samples. Cement slurry should be pumped at 5.0 BPM.

Upon completion of pumping cement, pump down plug can be released
from cementing manifold. The plug should be released by the liner
engineer and witnessed by the company engineer. It is released by
first closing the lower line valve on the cementing manifold, then
backing out the retainer rod and then opening the top line valve.

Whilst plug is being released, cement unit should be lined up with
mud tanks. Once confirmation of plug release is given, displacement
can begin.

Displace with mud at 10.0 BPM. Slow the pump rate down when the ball
is nearing the liner wiper plug. An increase of approximately 1200
psi will be noted as the ball seats and latches into the liner wiper

plug and shears the retaining pins.

Resume displacement of the liner at 10.0 BPM. The Company
Representative should count displacement tanks as well as the cement

operator.

Approximately 2 BBLS before total liner displacement is pumped, slow
pump rate down to 4 BPM. Continue to displace until liner wiper plug
seats and latches into the landing collar. This will be indicated by

a rapid increase in pressure.

Stop rotating.

Pressure up against liner wiper plug to approximately 1000 psi above
maximum displacement pressure and hold for five minutes.

Release pressure and check for backflow to see if setshoe floats and
liner wiper plug are holding.

Pull setting string out of hole. DO NOT REVERSE CIRCULATE. After
pulling 15 stands, circulate (direct) the volume of annulus.
Continue to pull string out of hole.

SETTING LINER PACKER

After cementation a TIW SN-AT-6 7" x 9-5/8" liner packer will be run to
isolate the liner top because the lead slurry has a low compressive
_strength. The packer is set by applying weight and when set the packer
will seal in the liner setting collar and pack-off in the 9-5/8" casing to
isolate the liner top. The packer is run together with a LG6 tie-back
receptacle for further tie-back of the liner to the surface and is set
using a LG setting tool.

G.1 Cleaning Liner Top

Wait on cement according to the samples taken during cementation.



G.2

Make up 8-1/2" bit and 9-5/8" scraper and run to the top of liner.
Note: TIW packer SN-AT-6 is a close tolerance packer with 9-5/8"
casing.

Make up TIW 7" reaming mill and run in hole to polish I.D. of the
setting collar.

Setting Liner Packer

Make up TIW tie-back receptacle LG6 with LG setting tool and RPOB,
and install on top of liner packer.

Run in hole at moderate speed due to the close tolerance between the
packer seals and the 9-5/8" casing.

Tag top of liner setting collar and break circulation slowly.

Stop circulation, lay down kelly and lower setting string to engage
the seal assembly of the packer in the liner setting collar.

Continue to slack off until seal is completely engaged then the shear
pins will shear to set the packer.

Continue to slack off until a second set of shear pins shear to set
the hold-down slips. Set approximately 40,000 1b of weight on packer
to ensure a good seal.

Pick up setting string and pull 5000 1b to ensure the hold-down slips
are set.

Slack off until 3000-5000 1b in setting on the setting tools.

Rotate setting string to the right 15 turns to release tool from the
LG setting collar.

Pressure up down the string to test packer seals in the liner setting
collar and down the annulus to test packer.

Pull out of hole with setting string.



ANNEXURE A

RUNNING SPEED - SWAB AND SURGE



(AR R AR KRR AR AR KR AR KRR R AR AR RAAAR R AR AR KR ARAAKRKRKRARKRRRARARRKRARKRRAKRAAAKRKRRRRARRA AR A AR A ARk kX%

Company : PETROFINA EXPLORATION Date: 08-08-1989 *
Country : AUSTRALIA *
Well : ANEMONE #1A *
Rig : ZAPATA ARCTIC *
CRAKRARARARKRARAKRRRRKRRAAKRRNRRARRRARRKRARKRKRRAARAKRARKRRAARARKRARARRARARARRRARARARARAARARRARRAXRKRAANAKAX
Lngth[ m] Lngth[ft] ID(inch} Mud [kg/1it) [ PPg ]
Kelly 18.60 61.02 2.60 Weight 1.16 9.68
Swivel 3.00 9.84 2.60 Visc.pl. 16.00
Hose 48.77 160.01 2.60 Yield V. 17.00
St.Pipe 140.48 460.89 3.50 Gel 2.00
‘hk Line 231.00 757.87 2.40 F600 49.00
.11 Line 231.00 757.87 2.40 F300 33.00
[1t/stk] [gl/stk] eff’cy[%] Rtng(k/cm2] [psi]
Pump #1 19.494 5.150 97.000 0.000 0.000
Pump #2 19.494 5.150 97.000 0.000 0.000
Pump #3 0.000 0.000 0.000 0.000 0.000
Pump #1 0.000 0.000 0.000 0.000 0.000
Pump #2 0.000 0.000 0.000 0.000 0.000
Pump #3 0.000 0.000 0.000 0.000 0.000

Top[ m] Top([ft] Btm[ m] Btm(ft] OD{inch]ID[inch) ([kg/m][1lbs/ft]

Riser 0.0 0.0 258.0 846.5 21.000 20.000 100.000 67.192
Casing 258.0 846.5 3068.0 10065.6 9.630 8.681 69.950 47.001
ner # 1 0.0 0.0 0.0 0.0 0.000 0.000 0.000 0.000
ne  # 2 0.0 0.0 0.0 0.0 0.000 0.000 0.000 0.000

Lngth[ m] Lngth[ft] oD[inch] 1ID(inch] [kg/mtr] [1lbs/ft]

:/DP # 1  1575.00 5167.32 7.000 6.180 43.600 29.296 LiveR

!/DP # 2 6.10 20.01 8.250 6.180 44.648 30.000 HANGER

!/DP # 3  2900.00 9514.44 5.000 4.280 26.680 17.927 2RI FeC

/DP # 4 0.00 0.00 0.000 0.000 0.000 0.000

'/DP # 5 0.00 0.00 0.000 0.000 0.000 0.000
Diam{inch] Dpth[ m] Dpth[ft]

1.Hole#l 8.500 5000.00 16404.20

».Hole#2 0.000 0.00 0.00

».Hole#3 0.000 0.00 0.00

it size 7 Nozzles : 1/32 0/32 0/32 0/32 0/32 0/32



AAKKAKRAAAKRKRAAKRAAKRAAAKRAAKRKRRAKARAAAARARARARAARAKRKRARAKRAAAKRAARARAARAARARRAARAAAAR AR A AR A A AKX X

SURGE AND SWAB REPORT *

A AR KA KA KA AR AR AR AR KR AR AR AR KR AR AR AR KR AR KR AAR AR AR KRR KA R AR AAANKRARAARARA AR A AR AR R A AR AR AR AKX

De~th: 1575.0 mtr *
*x . AKAAKRAAKAKAKRKAAKAKAAAARAAKRKAARAKAARNRKAAAAARAKRAAARARRAARKAKRAAAAARAAARAAAARA KA AR AR A A A Ak &
weight : 1.160 kg/1ltr *
Visc.pl. : 16 'N’: 0.600 *
Yield V. : 17 'K’: 0.735 *
Gel : 2 ‘R’: 2647.940 *
AAAKRKRKRAKRR KR AR AR RN AR AR R RAKRARARNKAA KRR KRR AR R KRR A RKRARKR R A AR R ARARARRAARRRRAKRAARNKRARRAAAR KA KK kX
RUNNING IN (Inverse pressure values for Pulling Out) *
AAXKKKKARAKAAKRKAARARKRAARKRKAARNRAARKARNAAKRARKARAKRAKAAAKAKAARAAARARAAKAARAARAAKRARAARKRKARARAAARAA AKX XX
* SURGE (when moving) * * SWAB (when stopping) *

Time * Open end * Closed end * * Open end * Closed end *

sec * kg/cm2 kg/ltr* kg/cm2 kg/ltr* * kg/cm2 kg/ltr* Kkg/cm2 kg/ltr*

AAAAAAA KRR A AR A AR A AR R A AR R AR AR ARA R AR A AR ARA AR RA AR AAARARARKAAARRRARARAA AR AR A A AR A A AR LA

10 * 28.0 1.34 * 298.6 3.06 * * -7.3 1.11 * =79.5 0.65 *

20 * 18.2 1.28 * 85.8 1.70 * * -3.6 1.14 * -39.8 0.91 *
30 =* 14.5 1.25 * 41.4 1.42 * * -2.4 1.14 * -=-26.5 0.99 =
40 * 12.4 1.24 * 25.8 1.32 * * -1.8 1.15 » -=-19.9 1.03 *
50 «* 11.0 1.23 * 22.7 1.30 * * -1.5 1.15 * -~15.9 1.06 *
60 * 10.0 1.22 * 20.5 1.29 = * -1.2 1.15 * -=13.3 1.08 *
70 * 9.2 1.22 * 18.8 1.28 * * -1.0 1.15 * -11.4 1.09 =*
80 =* 8.6 1.21 * 17.4 1.27 * * -0.9 1.15 = -9.9 1.10 *
90 * 8.1 1.21 * 16.3 1.26 * * -0.8 1.15 * -8.8 1.10 *
100 = 7.7 1.21 * 15.4 1.26 * * -0.7 1.16 * -8.0 1.11 *
110 =* 7.3 1.21 * 14.6 1.25 * * -0.7 1.16 * -7.2 1.11 =*
120 = 7.0 1.20 * 13.9 1.25 * * -0.6 1.16 * -6.6 1.12 *

\ S

N Pressure (when moving)_____|
\\\‘ Blck d
~ Red Open end [Tt L Lose
\\
\

- = obens
- : A f— - ot

g1

./7
Z/’
L (LeXe
»-""'—F,f
7 =
/ <
s o, 3, & T /
LN T e i ALY Swab  Pressure (when stopping)__|
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VLS TR o oS SRy

“Mud weight: 1.16
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R0

Depth: 1575.8

Running In ( Inverse Pressure values for Pulling Out) bl



1

AKKKKKARKRRAKKR KRR ARKRAKRRARRAKAKRAKRKAKRAARAARAARAARKRKARKAR KRR KR RAAAKRKRRKRAARRAAKR AKX A AR A A AR AAA A AKX X

SURGE AND SWAB REPORT *
AR KA RAKARKR KRR AR KR AR KR AR R A AAR KR AN AR KRKR AR A AR KRR RAA KRR AAAKRRARAAARARRARAARARAARARRAAARARAARAA AKX
Depth: 3068.0 mtr *
KA KA AK KKK RKRKRAKRKAAARARAKARARAKRKR KR RARKRK AR KRARRAAAARAAA R AR A AAAARRAA KR RARARAARARKA A AR A AR A AR AR AR A kXX
leight : 1.160 kg/1ltr *
Visc.pl. : 16 N’z 0.600 *
Yield V. : 17 "K’: 0.735 *
Gel : 2 ‘R": 2647.940 *
AXKAKAKKAKRKAAKRAAKRAKRKAKRKRAKRKAARAARAKRAARKRAAKRARAARKR AR AKAAKRAARAKARAARAAARAARAARAAAAARAARARNAAKAAKXA
RUNNING IN (Inverse pressure values for Pulling Out) *
AAKKAKKAKRKKRRKAAARAARARAANRRAARARAARARAARAARRKAARARAKRARARARRAARARKRKARNAKRAAAARRAARAAAAAARARRARRA A A AL
* SURGE (when moving) * * SWAB (when stopping) *

Time * Open end * Closed end * * Open end * Closed end *

sec * kg/cm2 kg/ltr* kg/cm2 kg/ltr* * kg/cm2 kg/ltr* kg/cm2 kg/ltr*

AARKKAKAAAKRAR KRR RA KRR A AR KR A A AR AR AARAARRARARAARAKRARAAAARARAARAAAAARKRARARARAR A AR R AAAAR A A KR

10 * 43.4 1.30 * 473.6 2.70 * * =12.5 1.12 * -115.7 0.78 *

20 * 27.3 1.25 * 136.1 1.60 * * -6.3 1.14 * =57.8 0.97 *
30 = 21.9 1.23 * 67.6 1.38 * * -4.2 1.15 * -38.6 1.03 =
40 * 18.7 1.22 * 43.0 1.30 * * -3.1 1.15 * -28.9 1.07 *
50» * 16.6 1.21 * 36.2 1.28 * * -2.5 1.15 * -=-23.1 1.08 *
60 * 15.1 1.21 * 31.8 1.26 * * -2.1 1.15 » -19.3 1.10 *
70 «* 14.0 1.21 * 28.5 1.25 * * -1.8 1.15 * -16.5 1.11 *
80 * 13.0 1.20 * 26.1 1.25 * * -1.6 1.15 * =14.5 1.11 *
g0 = 12.3 1.20 * 24.2 1.24 * * -1.4 l1.16 * -12.9 1.12 *
100 * 11.7 1.20 * 22.6 1.23 * * -1.3 1.16 * -=11.6 1.12 *
110 = 11.1 1.20 * 21.4 1.23 * * -1.1 1.16 * -<=10.5 1.13 *
120 =* 10.7 1.19 * 20.4 1.23 * * -1.0 1.16 * -9.6 1.13 *
\\\ B

\\\‘\~ Surge Pressure (when noJTRETZ::::Cuﬁf

T~ _ Blck Closed end

“‘\\\_xggg‘ppen end

\‘\
\\h——_ O
I e %”EN

/f’//”/,/
yd
// ’r:JﬁCL%f
__,_,r"""/
_.u/
= o T e
Ry bl / l/rigﬁﬁzb Pressure (when stopping)___
g v LAY P AT 4P ik.irliqu fﬁ‘& z

Depth: 3060.0 W Fud weight: 1.16

Running iﬁ ( Inverse Pressure values for Pulling Out) km
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ARXAKKKKAAKRKAKARKRKAKRAAARKAAARARAAARAAA A Kk X

AAAKKAAAKRKAAAAAXRAAAAAAAAAA AR KA AR AR ARk kkkkkhkk *
SURGE AND SWAB REPORT *
AAAKAKAKAKAKRKA KA AR KA R A KRR A A AARRAAARARA A AR AR AARAAARRAARARARAARRARAAARARA A AR A AR AR A AR AR A Ak AKX
De. 1: 4475.0 mtr *
AKKKAKAKRKARAKARAA KRR KRR RARA AR AR RARAR A AR AR AR RAAA AR AR RAARAAARAAKRARRARRAAKRARARAAARRARA AR A AR KX
Weight : 1.160 kg/1ltr *
Visc.pl. : 16 ‘N’ : 0.600 *
Yield V. : 17 ‘K’: 0.735 *
Gel : 2 ‘R’: 2647.940 *
AAKXAKKKR KA RRRAR AR A AR AR A AR KRR RAARAKR AR KR AR ARAAKR AR AR R RAR AR AAAAA AR AARRARANARRARARANARAARKR AR AKX
RUNNING IN (Inverse pressure values for Pulling Out) *
ARKKAKAAAKAKAKRKAAKRKRAARKAAKAAAKRAKRKRAARNARAAAKRAKRAARKRAAAARAARAARAAAARARAAARRAARAARAAR AR AR AKX
* SURGE (when moving) * * SWAB (when stopping) *

Time * Open end * Closed end * * Open end * Closed end *

sec * kg/cm2 kg/ltr* Kkg/cm2 kg/ltr* * kg/cm2 Kkg/ltr* kg/cm2 kg/ltr*

AAKAAARARKA KA AR AR A AR AR A AR A A A AR AKRKAA AR ARAARA R ARAARAAAAARAARRARAARRAAARARARKR AR A ARAAA AR A A A KRR KX

10 = 58.0 1.29 * 619.1 2.54 * * -17.3 1.12 * =149.2 0.83 *
20 * 36.6 1.24 * 177.9 1.56 * * -8.7 1.14 * -74.6 0.99 *
30 ~* 29.3 1.23 * 90.1 1.36 * * -5.8 1.15 * =49.7 1.05 =*
40 * 25.1 1.22 * 56.7 1.29 * * -4.3 1.15 * -37.3 1.08 *
50 =« 22.3 1.21 * 47.1 1.27 * * -3.5 1.15 » -29.8 1.09 *
60 * 20.3 1.21 * 41.6 1.25 * * -2.9 1.15 * -=-24.9 1.10 *
70 * 18.7 1.20 * 37.6 1.24 * * -2.5 1.15 » =21.3 1.11 *
80 =* 17.5 1.20 * 34.5 1.24 * * -2.2 1.16 * -18.7 1.12 *
90 * 16.5 1.20 * 32.1 1.23 * * -1.9 1.16 * -16.6 1.12 *
100 = 15.6 1.19 * 30.1 1.23 * * -1.7 1.16 * -14.9 1.13 *
110 «* 14.9 1.19 * 28.4 1.22 * * -1.6 1.16 * -13.6 1.13 «*
120 ~* 14.3 1.19 * 27.1 1.22 * * -1.4 1.16 * =12.4 1.13 *
|~ Syrqe Pressure (when moving)_____|
Blck nd
Red Open end | "=l _ | oV
[ oFens
P
yan
7 B
&ﬁﬁé»‘hém =y A/m””
; / Sua?/ﬁgpssgﬁ;; (when stopping)___|
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ANNEXURE B

HALLIBURTON JOB SIMULATION



CEMENT JOB SIMULATOR
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HALLIBURTON SERVICES

ADELAIDE S.A.— AUST.

0 A Halliburton Company

Customer: PETROFINA
Well Description: ANEMONE NO.1 — 7 INCH LINER

ATTN: LUIS REMISIO
REVISION NO.3
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CEMENT JOB SIMULATOR
Well Schematic
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Plot Shows: Calculated Slurry Position as the Plug Lands »
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XA LS i Foinur e

k% WELL DESCRIFTION: ANEMONE NMO. L *x
¥ FROVIDED BY: HALLIBURTON SERVICES XX

*X**********X*****#********X******#*#*#***X***#************K***X

————————— FLUIDS TABLE-————==—
FLUID FLUID DENSITY N K. VOLUME 1-IF
NUMBEFR DESCRIPTION LE/GAL FPRIME FRIME BELS FOAMELD
1 muyp 9 .60 0.4637 0.00242 1207.8 0
2 WATER 8.33 1.060 0. 00002 10.6 G
I FLO-CHeEr 21 ?.50 1.000 0, 00002 20,0 O
4 WATER RIS 1.000 0, Q000 10.0 O
5 L.EAD 12.80 0.364 0.02607 81.4 0O  TRACER FLUTIL
6 TAITL 15.80 0.557 0O.054046 =27 .4 0
7 MUD Q.60 O.6ET7 O.00%42 BET L0 0O

x******x******#*xx*************x*x#**#**x*x**#**#xx***xx*xx#**xxx*x#*x*x*a
***X****************X*******X*******&X******K**************#****#*X*******

——————— GEOMETRIES TARLE———=——
MEASURED ANGLE OF
GEOMETRY DEFTH DEVIATION
NUMERER START END START END
1 TGF INMER PIPE—-1ID—-- 4.276 Q. 2980. G.0 DL0
2 LAST INNER PIFE~-ID-— &.186 9580, 14480. 0.0 0.6
= 8,500 BY 7.000 ANNULLS 14680. 10065. 0.0 0.0
4 8.681 BY 7.000 ANNULUS 10065, 2980, 0.0 0.0
) 8.681 BY 5.000 ANNULUS 2980. 323, 0.0 0.0
) 20.100 BY  5.000 ANNULUS 823, O 0.6 G.0

SECEIVED FROM £1 & 4% 4774 Gs @t 1asa 16183 ‘



xx CUSTOMER: FETROFIMA . . ... [ _ . ...75.% ‘ xx
% WELL DESCRIPTION: ANEMONE NO. 1 : X K
¥ PROVIDED EY: HALLIBURTON SERVICES Xk -
KK KKK KKK R K KR KR KKK KK KRR R R K KOO0 KKK KOO OOE KR KR KRR KRR KKK RE KK

—————— FUMP RATES TABLE-——--—-
THE PUMF RATE FOR THE ——--MUD -— WILL BE 10.C EFM.
THE PUMF RATE FOR THE —-~--WATER —— WILL BE S.0 BFM.
THE FPUMF RATE FOR THE ~~-—FLO-CHEK 21 —~~ WILL BE 5.0 BFM,
THE PUMF RATE FOR THE ——-—-WATER —— WILL BE 5.0 BEPM.
THE FUMF RATE FOR THE -——-LEAD —e WILL BE 5.0 EPM.
THE PUMF RATE FOR THE —---TAIL ~- WILL BE 5.0 EPFM.
THE FUMF RATE FOR THE ———-MUD -— WILL BE 10.0G BFM.
KX K KOO K KK KKK KK XK KKK KKK KK KKK OOK K KKK KK KKK KKK KKK R KOR K KKK KKK K RO KRR K

e ——WELL FARAMETERS—--—===

SURFACE TEMPERATURE (F)-mw=rmmmm—— 80.0
CIRCULATING TEMPERATURE (F)——=-— 200.0
BACK-FRESSURE (FEI)-—————————— 15.0
RAC ZONE LDEFTH (FT)=—==mmee—e—e—— 14682.0
FRAC ZONE GRADIENT (LB/GAL)-———- 13.3

FECEIVED FROM £1 2 749 4774 0z AT 1329 16:53 I3 5



L S A LR L L '. ) )
XX

% CUSTOMER: FETROFINA_ Ly
¥#% WELL DESCRIFTION: ANEMONE NO. 1 . * X
%% PROVIDED BY: MALLIBURTON SERVICES ¥k

XX**********Xii%**********X*******#***X*X**#X*X*#**%X*K******#**

THIS TABLE LISTS THE RATES REQUIRED T(O ACHIEVE TURBULENCE
IN THE MUMEBER 3 SGEOMETRY.

FLUID RATE FOR TURBULEMNCE

DESCRIFTION (BFPM)
MUD 2.6
WATER a5
FLO-CHEK 21 G,
WATER | G5
LEAD 7.1
TAIL 220G
MUD 8.8

KRR XK K KKK KK KK K HOR KK KKK KKK KKK KKK KKK XK ORKOK0KK KOk KO ORI KRR K )

~————FRESSURE TO BREAK CIRCULATION TABLE~—---
SURFACE FRESSURE . FRESSURE
GEL STRENGTH FRESSURE AT TD AT 14&B2. FT
LEB/100 SQ~FT FSI P51 FSI
10 293. 10085, 7315,
25 73%. 104146, 7H0S.
S0 1477. 10948. 5EBB.
100 2933, 12072, 2355,
180 442, 13176. 106221 .
200 B0, 14280, 111838,
HYDROSTATIC PRESSURE: AT TD = 98&4. FSI
AT 144682, FT = 7ER22. FBI

CECETUEDR FROM &1 3 243 4774 G, 07, 152% 0 1ersd F.ola



xx CUSTCMER: PETROFINA __ - . L $ 3

%% WELL DESCRIFTION: ANEMONE NO. 1 S X X
x¥ PROVIDED EY: HALLIBURTON SERVICES X

******X************#*R**********#****#***X**#*****X****XX**X****

~~~~~~ YOLUME & RATE CALCULATIONS ==

SURFACE FLUID SURFACE LEADING EDGE

TIME FLUID VOLUME RATE FRESEURE 0OF TRACER
IN OUT IN ouT IN ouT IN ouT FLUID
{MIN) {BRBLS) CEFM) (F21) (FT)
0.0 1 1 0.0 0.0 10.0  10.0 1210.4 15, Q.
0.2 2 1 1.9 1.0 3.0 2.0 425.9 15. Q.
2.0 2 1 10,0 10,0 5.0 5.0 455.2 15, 0.
2.2 3 1 11.0 11.0 5.0 5.0 435.2 15. Q.
5.6 3 1 28.0 28.0 3.0 5.0 487,00 15. Q.
6.0 5 1 30.0 S0L.0 2.0 9.0 455.0 13, 0.
5.2 4 1 1.0 1.0 5,0 5.0 4546, 1 15. 0.
8.0 4 1 40,0 4G.0 5.0 9.0 435. 4 15. 0.
8.2 5 1 41.0 41,0 9.0 5.0 476 .73 15. -94.
11.6 a 1 3B8.0 58.0 5.0 5.0 I22.2 18, -1017Z.
15.0 5 1 75.0 75.0 5.0 5.0 168.0 i1s. -1871.

KK KKK KKK K KR KK IR KKk K kXX FREEFALL IS STARTING K& KKK KKK KKK K KKKk K X

21.8 3 1 109.0 111.2 5.0 8.7 oM VAC 1§8. ~=4010.
24.3 8 1 121.4 125.9 9.0 a.v oM VAC 16. -4837.
24.5 1<) 1 122.4 127.1 5.0 2.9 ON VAC 15. ~4G04 .,
27.9 & 1 139.4 149.4 5.0 6.6 ON VAC 15, -6162.

KERKKRKKKRERKKRKKKKKXK DISFLACEMENT IS STARTING KKK K KOKKRORKOOKK KKK KKK KK

31.9 7 1 159.49 176.3 10.0 &. ON YV&EC 165, -7687.
IZ.6 7 1 176.9 190.2 1G.0 8.0 oM VAC 15. -8450.
35.3 7 1 19Z.8 204.6 10,0 8.5 oM vAC 15. ~Q269.
37.0 7 1 210.8 219.4 10.0 8.7 ON valC 15. -9830.

KEKKXXXKKKXKKKKKKKKKX THE WELL IS NO LONGER ON VACUUM KOO0 000K KRR O R KK K

8.7 7 1 227 .8 227.8 10.0 10.0 EH.B 15. 10035,
40.4 7 1 244.8 244.8 10.0 10,0 1%5.4 15. -10812.
42.1 7 1 261.8 261.8 10,0 10,0 204.9 15. —-10969.
435.8 7 1 276.8 278.8 10.0 10,06 2745 15, -11427.
45.9 7 1 295.8 295.8 10.0  10.0 I86.0 15, --11834.
47 .2 7 1 312.8 x12.8 10.0 10,0 47352 15. —-12741.
48.9 7 1 I%9.8 329.8 10.0 16,0 24,5 15. ~12799.
SO.6 7 1 246.8 E446.8 10.0 10,0 5384.5 i9. -13%528&.
EXKKKRRKRRRXXkE WATER 18 ENTERING THE ANNULLS XXEKXKXEXXKKAKRKRKR

SECETHER £RaM A1 2 T43 4774 G5, aT, 1389 1A SY Pt



xx CUSTOMER: FETROFING ST
XX WELL DESCRIP:IDN ANEMONE NO. 1
X% FROVIDED BY: HALLIBURTOM SERVIGCES

O T ST S MY O N R R

XX
XK
AX

K*X***X*X********i*ﬂ*i#******#***************X***KK*X#!*****X**X

wrmmmeYOLUME 2 RATE  CALCULAT [ONS———--
SURFACE FLUID SURFACE LLEALDING EDGE

TIME FLUID VOLUME RATE FRESSLIRE OF TRACER
IN OuT IN ouT IN oy N ouT FLUID
{(MIN) (RELE) (BEFM) (FS1}) (FT)
52.% 7 1 56%.8 363.8 16,0 10,0 anéL 4 13, ~1371E.
KRKKARKXKXRXKE XX FIL_O-CHEK 21 IS ENTERING THIEEZ ANNULUS XAXXKEXXX KKK E K%
54.0 7 b 0.8 x80.8 10.0 10,0 489 .9 15. ~-14171.
AKXKXKEAXKRAXXX WATER 18 ENTERING THE AMNLLUS KXXEAXXXXREEXEKAK
2.7 7 1 Q7.8 397.8 10.0 10,0 417 18, —144628.
KEKKKKKRRKKkXRX LEAD IS ENTERING THE ANMULUS ®XXXKKXKKXEKKKX KX
57.4 7 1 414.8 414.8 10,0 10.0 HK95.2 15. 140G17%.
59.1 7 i 4%1.8 431.8 15.6 10,0 BL8.4 15, 132606,
&G.8 7 1 4482.8 445 .8 10.0 10,0 103%.9 15. 12507.
62.3 7 1 455.8 45655.3 10.0 10,0 12598.9 15. 11755,
XRKKkIkXKKkKKk¥XX TAIL 1S ENTERING THE ANNULUS XXXEKXKKXEKKKRAKKZ
64,2 7 1 432.8 482.3 10.0 10,0 1547 .4 13. 11002,
D49 7 1 499 .5 499.8 16,0 16,0 2167 .7 15, 10249,
6£7.5 7 1 515.8 515.8 10.0 10,0 27EELS 15. QEOE,
CEFETHER CCOaM S 9 T4a 4774 ns o nT 1asa fAres Fo



xx CUSTOMER: PETROFINA oo oo o e i X X
¥X WELL DESCRIPTION: ANEMONE NO. 1 oot ¥ X
¥% PROVIDED RBY: HALLIBLRTON SERVICES ES 4
AXXKAKKKKERKKKAKRRKKKKKKEKEKRERREKREE KK AR R KRK KKK AKKRRKKKRKK KA K KK

meememFREE FALL  CALCULAT IONS—— -

EQUIVALENT
SURFACE FLUID SURFACE CIRCULATING FREE LEADING EDGE
TIME FLUID YOLLUME FRESSURE DENSITY FalL OF TRACER
IN QUT IN IN TD ZONE HEIGHT FLUID
(MIN) {BBLS) (PSI) (LRS/GAL) (FT) (FT)
0.0 1 1 Q.0 1210.4 10.5 10.5 Q. G.
0.2 2 1 1.0 425.9 .92 10.3 G, 0.
2.0 2 1 16.0 495.2 F.¢ 105 Q. 0.
2.2 3z 1 11.0 455.2 ?.9 10.5 0. O
9.6 5 1 28.0 453%.0 2.9 10.5 0. Q.
6.0 I 1 Z0.0 453,060 ?.92 10.9 G 0.
6.2 4 1 1.0 456.1 2.9 1G.5 0. 0.
8.0 4 1 40,0 485.4 2.9 10.5 0 G
8.2 =) 1 41.0 47603 9.9 10.5 0. —-Déb.
11.6 = 1 SH.0 S322.2 .9 10.5 Q. ~LOLE.
15.0 5 1 75.0 168.0 ?.9 10.9 G -1971.

KERZEFRKKHRAIOOOK KRk Rk Xk ¥ FREEFALL

21.8
24.3
24.5
27.9

O 0 hn

b
1
1
1

109.0
121.4
122.4
139.4

A KOKOKOK KK K KK KK KK SOk KOk K X K

31.9
33.6
35.3

7.0

KERRKXKRKKKRAXKXKXXX THE WELL

38.7
40.4
42.1
.8
45.9
47 .2
4.9
S0.56

NN

NNNNN NN

[ S SO

e e R S S o

139.&8
176.8
19=.8
216.8

227.8
244 .8
261.8
278.8
295.8
s12.8
329.€
Z44.8

XXRKXKXKKKAKX XX WATER

ON VAC
ON VAC
N VAC
ON VAC

DISPLACEMENT IS STARTING

ON vAC
ON VAC
ON VAC
ON VAC

645.8
125.4
204.9
274.95
I5&.0
472
884.5
984,95

IS STARTING ¥ RE KKK KK KK KKK KKK R KKK K XK K

10,0
10,0
10.0

10.0

10.1
10.2
10.2
10.3

IS NO LONGER

16.9
10.95
10.5
100D
10.5
10.8
10,9
10.5

16.5
10.5
16.5
10.58

10.5
10.9
10.5
10.9

161.
25,

-y e
- -.'C‘/ .

724,

=401,
-4837.
~4904 ,
—-6152.

KRKKEXAKAKRRKRRKKRKE KK R

1206.
FES
780,

- YCR

~7687 .
-8453.
-G269.
-9850.

ON VAZUUM XXX KXKKK KK KK KK KKK KX

10.8
10.9
10.4%
10.95
10.5
13,9
10.5
10.9

0.
Qa
Q.
O,
G
O,
(.

a.

—1008%5.
-10312.
—109469.
—114327.
-11864.
—12741 .
-1Z799.
—13236.

I8 ENTERING THE ANNULUS S0% 50K £ 50K 500K X0k K K X

I



xx CUSTOMER: FETROFINMA o STTRESE TRA % X
x* WELL DESCRIPTINM: ANEMONE NO. 1 i * X
¥ FROVIDED BY: HALLIBURTON SERVICES X ¥
KRAK KK K KKK kKR KKK KR KO0 KO0 ORKOROK KK KK KR KKK KKK KK KKK KSR KK F KK XK XX

~———~FREE FALL CALCULATIONS-————

EQUIVALENT
SURFACE FLIID SURFACE CIRCULATING FREE LEADING EDGE
TIME FLUID YOLUME FRESSURE DENEITY FALL OF TRACER
IN OUT IN IN TD ZONE HEIGHT FLUID
{MIN) (BBLS) (PSI) (LES/GAL.) (FT) (FT)
52.5 7 1 363.8 836.4 10.4 10005 0. ~-1Z2713.
RO OO XXXk FLO-CHER 21 IS ENTERING THE AMMULUS XXXkXXKEXKRKELH X
54.0 7 i Z20.8 489.8 10.4 10.95 0. —-14171.
XEXKAXKXXKKNXRX WATER : I8 ENTERING THE ANNULUS EXXREXXKKAXKRXKXK
5.7 7 1 397.8 413.% 10.3 10.5 O -14628.
EXXXRKRKKKKKXK LEAD IS ENTERING THE ANNULUS XORXHOORREXXARRXK
57.4 7 1 41.4.8 595.2 10.4 1G.9 O. 14017,
5@.1 7 1 431.8 815.¢& 10.46 10.9 Q. 13260,
60.8 7 1 443.8 1055.9 10.8 10,3 Ca 123207,
£2.5 7 1 455.8 1258.5 11.0 10.5 0. 117355,
XXRKKXKKKRRKEKK TAIL IS ENTERING THE ANNULUS KXXXXKKKXKXKKNK
64.2 7 1 482.8 1547.4 11.7% 16.5 O, 11002,
63.9 7 1 499 .3 2167.3 11.9 10.5 O. 10247,
&7.5 7 1 5i5.8 2732.5 12.8 10,9 Q. QEQT.

IF THE ANNULUS IS SHUT IN WITH 19, PSI BACKFRESSURE IMMEDIATELY
AFTER THE FLUG IS EUMFPED THE EQUIVALENT GRADIENT ON THE '
FRAC ZONE (14482. FV) WILL BE 11.0 LRBS/GAL.

SECEIVEDR FROM A1 & 742 4774 KR I = R
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INTRODUCTION

This programme has been written to supply more specific details pertaining to
the running and cementing of a 5" liner utilising a TIW rotating type 'RP-RRP'
hydraulic set liner hanger with single stage cementation.

IMPORTANT :

The following procedures to set and cement the 5" liner have been
recommended by TIW. Prior to the job the Company Representative, Drilling
Engincer and TIW Service Engincer should review these procedures together
and propose amendments as necessary.

The programme is to be used in conjunction with the following sections of the
Petrofina Drilling Manual:

Section 10 - Casing Preparation and Running
Section 11 - Cementing Procedures
Section 12 - Liner Running and Cementation



EQUIPMENT AND MATERIALS

The following equipment and materials are required on the rig for the
running and cementing of the 5" TIW rotating liner:

A.l

A.2

Liner Equipment (see following diagram)

5" TIW tandem cone type IB-RRP 'R' hydrohanger c/w all necessary
equipment and having Hydril SPJ-P connections as follows:

Packed in Box 1
1 x TIW liner wiper plug No. 26699, 5" 18ppf (11.5-21ppf).

1 x TIW drill pipe pump down plug No. 29087 for 3-1/2" DP (for 5"
(4-1/2" and 5" OD) liners).

1 x TIW type 'HS-SR' landing collar No. 39978, c/w brass setting
ball, 5" 18ppf N-80 w/Hydril - SFJ - P box x pin (shear pinned
2,500psi).

1 x TIW cement type LS-2 (CLS-2) set shoe No. 20991 with two back
pressure valves, 5" 18ppf N-80 with Hydril-SFJ-P box.

Packed in Box 2

1 x TIW type 'SN-6-AT' liner tie-back packer No. 5415, complete with
gold-seal packoffs and unitized Chevron seals, 5" 18ppf N-80 with
Hydril-SFJ-P box x 7" 29ppf (29-32ppf).

Packed in Box 3A and 3B

1 x TIW LG-6 type 'RP-RRP' liner setting collar No. 38857, c/w 6ft
tie-back receptacle and w/RP and RRP splines and w/5ft extension
nipple and w/RPOB profile sub, 5" 18ppf N-80 w/Hydril-SFJ-P pin x 7"
29ppf (20-35ppf). (Shipped in 2 pieces.)

Packed in Box 4

1 x TIW tandem-cone IB-RRP type 'R' hydrohanger No.29828 5" 18ppf
N-80 w/Hydril-SFJ-P box x pin x 7" 29ppf (29-32ppf) (shear pinned
1,200psi) (hydraulic-set liner-hanger).

Packed in Box 5

1 x TIW type 'LG-6' liner setting collar No. 38858, complete with 6ft
tie-back receptacle & w/RPOB profile, s" 18ppf N-80 w/Hydril-SFJ-P
pin x 7" 29ppf (20-35ppf).

Note: Depending on CBL/VDL and pressure test results decision will
be taken to run or not run the liner packer.

Back-Up 5" Liner Hanger and Equipment

1 x TIW setting collar type LG-6 w/RPOB profile & 6' tie-back
receptacle 5" 18ppf N80 VAM pin x 7" 26-321b. Serial No. 39877.



A4

1 x TIW liner hanger hydraulic set type 'IB' (integral barrel) tandem
cone w/1200psi shear pinned: 5" 181b N80 VAM box x pin x 7" 26-321b.

Serial No. 25305.

1 x TIW landing collar type 'HS-SR' c/w setting ball and 2500psi
shear out: 5" 181b N80 Hydril-SFJ-P box x pin. Serial No. 89H01977.

1 x TIW cement set shoe, type 'CLS-2' w/two back pressure valves: 5"
181b P-110 Hydril-SFJ-P thread box. Serial No. 89H01978.

1 x TIW liner wiper plug: 5" 181b. Serial No. 27490.

1 x TIW combination pumpdown plug for 3-1/2"-5" drillpipe. Serial
No. 28631.

TIW TIE BACK PACKER

1 x TIW type SN-AT-6 liner tie back packer c/w gold seal packoffs &
unitized chevron seals 5" 181b N80 VAM thread box x 7" 29-321b.

Serial No. 5S576.

1 x TIW type LG-6 setting collar top for SN-AT-6 packer with 6ft tie
back receptacle & RPOB profile: 5" 181b N80 VAM thread pin x 7"
29-321b. Serial No. 39878.

1 x TIW Aluminium bolt and nut assy c/w 4" OD rubber to convert
3-1/2" drillpipe pump down plug to a 3-1/2"-5" combination pump down

plug.

Liner Running Tools

1 x 5" RP-RRP rotating liner setting tool c/w slick joint/polish
nipple and 5" RPOB and having 3-1/2" IF box up handling sub.

1 x 5" type "LN' setting tool with 3-1/2" IF box up handling sub.
1 x 5" TIW reaming mill with 3-1/2" IF box connection.

1 x Hydraulic setting and dog section to convert above 'LN' setting
tool to either "SN-HS' or type 'L' setting tool.

1 x TIW heavy duty cementing head manifold complete with ball
dropping sub and special swivel with 6-5/8" API LH threaded pin.

1 x Tasman 6" square cementing kelly, 31' long with 28' effective
working length, complete with 27 HDP Varco kelly drive bushing,

6-5/8" LH API box up x 4-1/2" IF pin down.
Liner (TD at + 4400m: Bottom at + 4450m)

- 1 x TIW cement type LS-2 (CLS-2) set shoe No. 20991 with 2
back pressure valves, 5" 18ppf N80 with Hydril SFJ-P box

- 2 jts x 5" 18ppf N80 Hydril SFJ-P

- 1 x TIW type H5-SR landing collar No. 39978 with brass
setting ball, 5" 18ppf N80 with Hydril SFJ-P box x pin (shear
pinned to 2500psi)

- 26 joints x 5" 18ppf N80 SFJP-R3



A.6

5" x TIW tandem cone type IB-RRP "R" Hydrohanger assembly

Note: Torque/Turn Specifications:

Casing Type Reference Minimum
(18ppf) Torque Torque

5" Hydril 380 3800

SFJ-P N80

Casing Accessories

40 x S" Non welded centraliser for
80 x 5" JSH Stop Collar

Cement and Additives (For 110 bl

S40 sacks of Blue Circle class
90 gallons of Halliburton HR-6L
356 1b of Gas Stop

+i+ 1+

Maximum Minimum
Torque Turns
4750 0.0

6" hole.

of Cement. Slurry)

'G' cement.

15 bl of Halliburton Flowchek 21 (only 10 to be pumped)

16 gallons of Defoamer (NF-1)
20bbls of Dual Spacer

Freshwater

+ 100 barrels of freshwater.

Maximum
Turns



B. PRE-JOB MEETING

The Company Representative will call a meeting with the following

personnel:

Drilling Engineer

Rig Toolpusher

Cementing engineer

Liner equipment representative
Casing crew

Mud engineer

Mud logger

Communication is essential. The Company Represcntatives should prepare a
programme detailing step-by-step operations and distribute copies to the
toolpushers and other involved persons so that cveryone knows what is
required, and their role in the overall plan.

Topics of discussion:

Drilling Engineer

To be on cementing unit during cementation.

Rig Toolpusher

Responsible for condition of mud pumps. Mud tank level indicators.
Supply of bulk cement. Cementing line. Back up equipment for power tong
in case of failure. Snubbing lines, etc. Operation of stabbing platform.
Mud supply to the cement unit and checking all valves for leakage.

Cementing Engineer

Responsible for condition of unit. Cementing head and kelly, ball
dropping and plug releasing mechanism swivel and supply of liquid
additives. Calibration of gauges. Fuel for the unit. Fitment of a
reliable pressure gauge to the cement line that can be easily read from
the rig floor. Calculation of all cement volumes, additive requirement

and displacement.

Liner Equipment Representative

Checks all his company's equipment to ensure nothing is damaged, missing
or incompatible. To be on the rig floor during cementation.

Casing Crew Foreman

Responsible for power tong and unit. Checks spares. Have torque gauges
for required torque. Checks casing elevators and slips. Fuel for unit.

Mud Engineer

Conditions mud to low YP/PV values. Ensures sufficient tank space is
available to receive spacer and cement volumes. Prepares spacers in good
time and ensures no contamination. Personally watches mud levels during

mixing, pumping and displacement.

Mud Logger
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Ensures his mud level gauges are working properly. Monitors tank gains at
each stage. Gas detector is operational. Provides surge calculations for
liner running.



C.

PREPARATION

C.

1

.2

Liner Equipment

The liner hanger, setting sleeve and tie-back packer should all be
drifted with a 5" 18 PPF casing drift.

All liner equipment should be calipered and dimensioned. TIW
equipment drawings should be completely filled in.

Check the compatibility between ball and equipment: the setting ball
(1-1/2" brass ball) passes through the lincr running tool and wiper
plug. Check that ball sits correctly and forms a good seal on the
landing collar seat.

Check that there is no possibility for the ball to hang in the
equipment higher in the liner.

Inspect condition of seals on retrievable packoff bushing.

TIW engineer is responsible for the preasscmbly of the rotating liner
hanger and setting sleeve onto the liner setting tool with slick
joint and retrievable packoff bushing.

Casing Preparation and Tally

When casing arrives on the rig, off load the first layer and put on
the pipe deck. Remove protectors and layout so that boxes only touch
each other at the collar top or bottom in an alternating fashion.
Avoid casings protruding into main walk-ways.

Have men available to clean and check the casing threads, number the
pipe and dope the box end with the required pipe dope. Drift the
pipe with the CORRECT SIZE drift. The casing should be measured by
the contractor in the presence of the Company Representative or
Drilling Engineer. Ensure that numbering of pipe is followed by the
correct number on the next layer.

A casing length is the distance between the outermost face of the
coupling or box to the position on the pin end where the coupling or
box stops when the joint is made up completely, i.e. base of triangle
on buttress threads. . Be sure to include the lengths of the casing
shoe, landing collar, port collar, liner hanger assembly and pup
joints in the total casing string tally.

When all the casing is on site on the pipe rack, measured, and
prepared, etc., then the Company Representative or drilling engineer
should count all the pipe joints available on the rig. The total
should match exactly with the highest number on the pipe and also the
shipping manifest. Both persons should add up all the pipe lengths
separately. Compare the outcoming figures. They must agree.

The drilling engineer on board should make up the casing running
programme, with co-operation from the Company Representative.
Clearly mark the joints to be excluded from the running string.

Both should agree with the programme.



C.4

C.5

A Running List is prepared, stating exactly the joints to be run, and
the joints to be left out, including pup joints. Indicate placement
of shoe and collars (do not weld on casing). Indicate placement of
centralisers and check their spacing with the caliper log. Do not
place centralisers in washed out parts of the hole. Indicate at
which points casing is entering points of interest; BOP, open hole,

etc.

Hole Preparations

Hole must be free of tight spots to within at least 25,000 lbs
overpull above normal hole drag.

Mud engineer to ensure mud is conditioned - low YP and low 10 min.
gel - so that pressure surges are minimised.

Circulate hole free of cuttings. Pump a viscous sweep around if
required. :

Ensure there is no discrepancy in hole depth. If in doubt, strap
out. Logger's and driller's depths should not vary by more than 3m.

Casing Equipment

Check that elevators are of correct load rating. Check that slips,
spider elevators, power tongs and associated equipment, 'Klamp-ons',
single joint elevator, casing tongs, circulating swedge, spear,
stabbing board, etc. work correctly. Ensurc sufficient dope and
thread locking compound are available.

Cementing Equipment

Ensure cement outfit is in good working order. The cementing
engineer in the presence of the Company Representative to check all
his equipment, such as mud supply, water, liquid additives and dry
powder cement lines. All valves in good condition and operational,
report findings in the cementer's report well before the cementation
and a pressure chart showing an up-to-date test on cement pump and

valve manifold.

Special attention should be paid to the slurry density meter and
pressure type mud balance calibration.

Liquid Additive Systems - Check that all the operating valves
function correctly. Check the volume of additives discharged from an
additive tank is correct for the cement mixwater requirement.

Check cementing head; ensure cement head manifold is unrestricted by
flowing water through it, i.e. no cement blockages from previous job.
Install on top of drifted cementing kelly.

Witness loading of dart and ball in cement head.

See that sufficient cement additives are available, they should be
ordered well in advance, and mixed if required before cementing.



Rig Equipment

Ensure sufficient tank space available to recceive displacement
returns and cement/spacer volume returns.

Check weight of casing and 100,000 1lbs overpull does not exceed rated
loading of handling equipment, lines reeved, or drill pipe running
string, if used. Check Ton-Miles, cut if required.

Clear floor and bring as much handling equipment to the rig floor
while circulating prior to pulling out.
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REFERENCE TORQUE MEASUREMENTS

An important aspect of running a rotating liner hanger is the need to
establish baseline torque levels from which safe surface torque
limitations can be derived for the start up and continual rotation of the

liner.

On the last cleanout trip prior to running the liner, the drill string
should be rotated, 2-3m off bottom, using the rotary table at 5, 10, 15
and 20 RPM while circulating at the rate required during cementation (<5
BPM). Corresponding torque readings should be recorded, they give an
indication of the torque that can be expected during liner rotation.

Upon POOH, again rotate the drill string, using the rotary table, when the
bit is at the proposed top of liner depth. Record torque readings for 5,
10, 15 and 20 RPM rotary speeds. Using these rcadings, the maximum
allowable surface torque for each rotary speed can be calculated by adding
the optimum casing make-up torque to the torque required for drill string
rotation at or near the proposed liner top depth. It is recommended that
only 90% be used as the maximum torque level.



E.

LINER RUNNING

E.

1

Running Speed

Each time the liner is lowered in the hole a pressure surge is
created on the open hole which, if great enough, could fracture the
formation. This surge is a combination of drag forces between the
fluid and the hole due to the fluid being displaced up the hole and
the drag forces between the fluid (going up) and the liner (going
down). One way to reduce pressure surge is to maintain low YP and
low 10 min gels for the mud. Another way is to keep the running
speed of the liner between safe limits.

Following are the results of calculations done using the Geoservices
Off-Line Software using the following mud characteristics (see :

Annexure A).

M.W. = 1.52 gr/cc PV = 26 YP = 17

and at 3 depths - 2948m = liner at 7" liner top
4493m = liner at 7" liner shoe
4775m = liner at TD

I

Note:

- the software does not alloy to change the scale for the plots

- pressure is given,in kg/cm~ rather than psi (coefficient =
14.2 (psi)/(kg/cm®)

- the EMW (kg/ltr) in the plot is the EMW at the depth of
reference, not at TD

- the liner is considered "closed-end" because the shoe is not

automatic fill-up.

The maximum allowable surge pressure at TD is calculated using the
fracture gradient of 1.70 gr/cc EMW (11,514 psi). With a mud weight
of 1.16 gr/cc the maximum surge pressure is therefore:

2883 psi
203 kg/cm

- 11,514 - 1.52 x 4775 x 1.424

nn

In order not to exceed the maximum surge pressure for each case the
running speed should be kept slower than:

10 sec/stand

0 - 2948m =
2948-4493m = 30 sec/stand
4493-4775m =  30-35 sec/stand

Of course, the running speed will be adjusted according to hole and
mud conditions at the time of running the liner. Indications that

speed is too high are:

- liner taking too much weight whilst lowered = mud is too

viscous
- mud losses = surge pressure great enough to fracture the

formation
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Shoe Track

Install stop collar on middle of first joint, then slip on a
centraliser from the pin end and slide up to stop collar. Install
another stop collar below centraliser leaving sufficient room for
closure of centraliser.

Install the set shoe on to the bottom of the first joint of liner.

Pick up second joint of liner and install two stop collars and one
centraliser in the middle of the second joint. Screw collar onto top
of shoe joint, then install 2nd joint and make up.

Flush fill up line thoroughly, then circulate the first two joints of
liner to ensure floats arc free. Pick up liner to partially drain.
Lower liner and check that level has dropped and floats are holding.

Pick up third joint of liner, install two stop collars and one
centraliser on middle of joint. Screw landing collar onto top of

second joint then install third joint and make up.

Remaining Liner

Proceed with running of remaining liner. Determine the maximum safe
running speed from surge programme with consideration to leak off

pressure.

Fill liner every 5 joints ensuring level drops to equilibrium after
each filling.

Two centralisers are to be installed on every casing joint from 20m
below to 20m above the pay zone.

Prior to running the liner, stop collars should be installed % 2m
above the pin end. Centralisers should be slid onto the casing to
the upper stop collar and a stop collar installed below.

Outside the pay zone install one centraliser every 2 joints. Install
centraliser on first joint inside 7" casing (liner) shoe and one on
casing joint midway inside liner lap.

After installing final joint of liner, break circulation to ensure
liner can still be freely circulated. (NOTE: landing collars have
known to plug.) Note circulating pressures at various pump rates.
Whilst rigging up circulating swedge, check pipe rack and count
remaining joints to ensure correct number of liner joints have been

run.

Installing Liner Hanger Assembly

After bringing up running tool/liner hanger assembly to rig floor,
install liner wiper plug on bottom slick joint.

Install running tool/hanger assembly on to top of liner. Run in and

tighten various thread connections on hanger assembly as per TIW
specifications.
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E.6

Set liner in slips and check liner setting tool nut for hand tight

make.

Pick up liner ensuring liner is full of fluid, record liner string
weight.

Setting String Running

Install drill pipe wiper on setting string to prevent foreign objects
from falling into well bore.

Drift every stand before making up. Fill cvery stand and top up
drill pipe every five stands. Ensure level is draining to
equilibrium after each top up.

Ensure full mud displacement is obtained whilst running in hole.
Space out drill pipe so as to avoid making a connection whilst the

hanger is within the BOP's.

Before reaching 7" casing (liner) shoe depth (# 4493m) with liner
shoe, carefully break circulation remembering hanger hydraulic slip
setting mechanism is shear pinned at 1200 psi. Do not exceed 800 psi
dynamic pressure at hanger depth. Maximum allowable circulating
surface pressure can be calculated from previous circulation when
hanger was on surface.

Continue running liner through 7" liner and open hole. If tight
spots occur, liner can be washed through but it is imperative that
maximum surface pressure restrictions must be adhered to or else
premature setting of the liner hanger may occur.

If no progress is made with washing alone, the TIW running tool,
whilst RIH, is in a mode which allows rotation of the liner. A
combination of washing and rotating might bec more successful, but
beside circulating pressure restrictions, maximum surface torque
limitations must also be followed. Rotation should be limited to 6

RPM.
Important Remark:

Only rotate the liner whilst RIH as a last resort.

Prior to tagging bottom, reciprocate the liner to ensure that the
liner is free to move.

Pick up a landing joint of drill pipe and lightly tag bottom with
5,000 lbs. )

Setting Hanger

Calculate space out, laying out last joint of drill and picking up
cementing kelly and manifold. Space out to allow for setting tool
travel and tide and heave. Cementing kelly has an 8.5m working

length.

Pick up to place hanger at setting depth. Ensure that there is no
casing collar within 1lm of lower slips and 3m of upper slips
(tie-back packer should not be set across a casing collar).



Note full string weight.

Slowly break circulation and adhere to maximum surface pressure
limitation.

Once full circulating rate has been established, rotation of the
liner can begin. Keeping within maximum torque limitations, rotate
the liner at 6 RPM whilst circulating and conditioning the hole and
mud. Note that start up torque invariably exceeds dynamic rotating
torque hence for start-up, maximum torque limit should be 100% of
calculated. Record weight of liner and string whilst rotating and

reciprocation.

Circulate and rotate at least one complete volume of DP and liner
capacity or until hole is thoroughly conditioned.

Position liner hanger, reduce circulating rate to 2 BPM and release
setting ball, allowing it to gravitate slowly down to seat on the

landing collar shearout.
When slight pressure increase is noticed, stop rotating.

Using mud pumps, slowly pressure up the setting string until the
retaining pins in the hydraulic slips setting mechanism are sheared.
This should occur at approximately 1200 psi and will be indicated by

a slight pressure decrease.

Hold pressure constant and slack off on the setting string until the
weight of the liner is resting on the hanger slips.

Continue to slack off until approximately 5000 lbs of setting string

weight is applied to the setting tool.
Increase pump pressure until the ball seat in the landing collar
shears out at approximately 2500 psi, re-establishing circulation.

Stop circulating and bleed off pressure.

The setting tool can now be released from the hanger prior to
cementing. Slack off weight to shear setting tool nut (20,000 1b).
Then position the setting string in the neutral position by slacking
off full travel then picking up 2 feet. Neutral position is :
indicated by constant string weight through the free travel of the
kelly within the setting tool, if not, slowly slack off until neutral
position is obtained.

Rotate the setting string to the right for 20 torque free turns (i.e.
drill pipe torque only).

Pick up setting string, maximum 1.5m. The disengagement of the
setting tool nut from the setting sleeve, should be confirmed by the

loss of liner weight on the weight indicator.

Rotate the setting string independently of the liner to establish
torque limitations. These readings can be compared to the figures

obtained during the cleanout trip.

After conducting torque readings, stop rotating the setting string.



Slowly lower the setting string until the upper spline drive engages
into the setting sleeve. If necessary, use a chain tong to turn the
setting string to the right to guide the upper spline into the
setting sleeve mesh.

Once engaged, slack off until 10,000 lbs of setting string weight is
applied to the liner top.

Break circulation and limit circulating rate to 5 BPM in order to
prevent the liner possibly packing off around the hanger. Circulate
until hole is conditioned.

Rotate the setting string and liner at a maximum rate of 6 RPM but
within maximum rotating torque limitations.

The liner is now ready for cementing.



F.

CEMENTING LINER

F.

1

Cement Volume

Slurry volume, water, additive, cement and displacement calculations
are to be made independently by the Company Supervisor, Drilling
Engineer and cementing operator, utilising the four arm caliper log.

The desired cement top is the top of liner for the tail slurry. No
excess is required for liner lap and shoe track volumes but 20%
excess is to be added to open hole annular caliper volume.

Job Simulation

A job simulation has been performed by Halliburton using their Cement
Job Simulation program. The results have been included in this liner

program (see Annexure B).

1. Volume and Pump Rate Design
Volume Rate
bbl bpm
Dual Spacer 20 5
Water 5 5
Flochek 21 10 5
Water 5 5
Cement 86.7 5
Mud - 5

Note: Cement volumes to be adjusted after the caliper log.

2. Estimation of Fracture Gradient

- gradient in water = 0.477 psi/ft = 1.565 psi/m

- gradient in formation is estimated to remain constanct
below 7" casing shoe to TD at 4750m (Latrobe formation)

- gradient estimated using the F.I.T. at 7" shoe (Anemone
-1A) = 0.736psi/ft = 2416psi/m.

Note: Leak off was not reached in Anemone-1 therefore result
is more conservative.

ANEMONE-1A
0.736 psi/ft
Préssure EMW

psi gr/cc
Mud Line (231m) 361 1.10
7" Liner shoe (4493m) 10854 1.70
TD (4775m) 11535 1.70

Note: Calculation using the "Eaton Correlation" gave fracture
pressure of 13595psi (or 2.00 gr/cc EMW).
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3. Circulation Pressure

In order to have a safe cementation, the circulation pressure
which takes into account annular pressure losses as well as
hydrostatic pressure must not exceed the fracture pressure at
any point of the formation.

Preparing Spacer (Flocheck 21) and Dual Spacer

The liquid additive system is limited to three liquid additives.
Therefore it is necessary to prepare additional additives with
mixwater in cleaned tanks prior to the actual pumping of fluids.

A 10 BBL Flochek 21 wash will be pumped prior to the cementation.
This is a loss zone treatment which effects a seal in the high
permeability areas of the hole, by forming a stiff gel when in
communication with formation brine. Cement is also then gelled upon

contact with the flochek 21/formation brine gel.

In clean mud tank mix 280 gallons of Flochek A (Econolite) with 940
gallons of freshwater to give a 25 BBL Flochek 21 volume (allowing

for dead volume of the mud bank). Keep agitation in tank.
Dual Spacer Mixing Instructionms:

13.01b/gal Dual Spacer

To prepare 20 bbl:

- 1000 1b dual spacer
- 4420 1b barite
- 16 bl Fresh water

Order of Mixing:

- Take up required volume of water.
- Add Dual Spacer, blend and circulate mixing tank for 20-30

minutes.
- Add barite and continue to circulate tank.
- Continue to circulate tank until ready to pump prior to cement

job.

Preparing Cement Slurry

Blue circle class 'G' cement will be mixed and pumped simultaneously
with freshwater and liquid additives to give a cement slurry as
follows:

Slurry

Cement: Blue circle class 'G' (94 lbs/sx)

Mixwater Requirement: 5.0 gal/sk freshwater and liquid additives

Defoamer NF-1: 2.5 gallons/10 BBLS in the mix water prior to mixing,
to help reduction of air entrapment in cement slurry

Retarder HR-6L: 14.0 gal/10 BBLS HR-6L

Gas Stop (BWOC): 0.7%

Slurry Yield: 1.15 cu ft/sk

Slurry Density: 15.8 1lb/gal - 1.9 S.G.



Thickening Time: 3 hrs 27 mins @ 210°F

Cementation

After pressure testing cement line to 5000 psi, line up cement unit
onto Dual Spacer and pump 20 BBLS of Dual Spacer into setting string
at 5.0 BPM.

Line unit onto freshwater and pump 5 BBL of fresh water at 5 BPM.
Switch to displacement tanks and pump 10 BBI, Flochek 21 at 5 BPM.
Line unit back onto freshwater and pump S5 BBI, water at 5 BPM.

Begin mixing and pumping cement slurry. Derrickman should be on hand
to periodically check slurry density with mud balance and also to
take samples. Cement slurry should be pumped at maximum 5.0 BPM.

Upon completion of pumping cement, pump down plug can be released
from cementing manifold. The plug should be released by the liner
engineer and witnessed by the Company representative. It is released
by first closing the lower line valve on the cementing manifold, then
backing out the retainer rod and then opening the top line valve.

Whilst plug is being released, cement unit should be lined up with
mud tanks. Once confirmation of plug release is given, displacement

can begin.

Displace with mud at 5.0 BPM. Slow the pump rate down when the ball
is nearing the liner wiper plug. An increase of approximately 1200
psi will be noted as the ball seats and latches into the liner wiper

plug and shears the retaining pins.

Resume displacement of the liner at 5.0 BPM. The drilling engineer
should count displacement tanks as well as the cement operator.

Approximately 20 BBLS before total liner displacement is pumped,
gradually slow down to 1/2 BPM and stop rotating. Continue to
displace until liner wiper plug seats and latches into the landing
collar. This will be indicated by a rapid increase in pressure.

Pressure up against liner wiper plug to approximately 1000 psi above
maximum displacement pressure and hold for five minutes.

Release pressure and check for backflow to see if setshoe floats and
liner wiper plug are holding.

Pull setting string out of hole. DO NOT REVERSE CIRCULATE. After
pulling 20 stands, circulate (direct) the volume of annulus.
Continue to pull string out of hole.




SETTING LINER PACKER

If necessary after cementation a TIW SN-AT-6 5" x 7" liner packer will be
run to isolate the liner top. The packer is set by applying weight and
when set the packer will seal in the liner setting collar and pack-off in
the 7" casing to isolate the liner top. The packer is run together with a
LG6 tie-back receptacle for further tie-back of the liner to the surface

" and is set using a LG setting tool.

G.1 Cleaning Liner Top

Wait on cement according to the samples taken during cementation.

Make up 6" bit and 7" scraper and run to the top of liner. Note:
TIW packer SN-AT-6 is a close tolerance packer with 7" casing.

Make up TIW 5" reaming mill and run in hole to polish I.D. of the
setting collar.

G.2 Setting Liner Packer

Make up TIW tie-back receptacle LG6 with LG setting tool and RPOB,
and install on top of liner packer.

Run in hole at moderate speed due to the close tolerance between the
packer seals and the 7" casing.

Tag top of S" liner setting collar and break circulation slowly.

Stop circulation, lay down kelly and lower setting string to engage
the seal assembly of the packer in the liner setting collar.

Continue to slack off until seal is completely engaged then the shear
pins will shear to set the packer.

Continue to slack off until a second set of shear pins shear to set
the hold-down slips. Set approximately 40,000 1b of weight on packer
to ensure a good seal.

Pick up setting string and pull 5000 1b to ensure the hold-down slips

are set.

Slack off until 3000-5000 1b in setting on the setting tools.

Rotate setting string to the right 15 turns to release tool from the
LG setting collar.

Pressure up down the string to test packer seals in the liner setting
collar and down the annulus to test packer.

Pull out of hole with setting string.



ANNEXURE A

RUNNING SPEED -~ SWAB AND SURGE



AKKAKKKARAKAKRAK KKK KRR RAKRAKA AR AKRARKR AR RKAKRARARAARKKRARRKR AR AKRAKRARKRARAKRAKRKRRARKRARAAKRARARKRAK

Company : PETROFINA EXPLORATION Date: 08-31-1989
Country : AUSTRALIA
* Well : ANEMONE #1A
* Rig : ZAPATA ARCTIC
AKARKRAKRARRA AR AR KA AARA AR R R AR AR R A AR KR AAKRAAARAARAAAARAARAARAARAKARAARRRARAAARARAAAKRARARAKX
Lngth[ m] Lngth[ft] ID{inch]} Mud [kg/1lit] [ ppg
Kelly 18.60 61.02 2.60 Weight 1.52 12.6
Swivel 3.00 9.84 - 2.60 Visc.pl. 26.00
Hose 48.77 160.01 2.60 Yield V. 17.00
St.Pipe 140.48 460.89 3.50 Gel 4.00
Chk Line 231.00 757.87 2.40 F600 69.00
Kill Line 231.00 757.87 2.40 F300 43.00

[1t/stk] [gl/stk] eff’cy[%] Rtng[k/cm2] [psi]

M Pump #1 19.494 5.150 97.000 0.000 0.000
M Pump #2 19.494 5.150 97.000 0.000 0.000
M Pump #3 0.000 0.000 0.000 0.000 0.000
C Pump #1 0.000 0.000 0.000 0.000 0.000
C Pump #2 0.000 0.000 . 0.000 0.000 0.000
C Pump #3 0.000 0.000 0.000 0.000 0.000

Top[ m] Top(ft] Btm[ m] Btm[ft] OD[inch}ID[inch] [kg/m][1lbs/ft]

Riser 0.0 0.0 258.0 846.5 21.000 20.000 100.000 67.192
Casing 258.0 846.5 2948.0 9671.9 9.630 8.681 69.950 47.001
L.ner § 1 2948.0 S671.9 4493.0 14740.8 7.000 6.185 43.160 2S9.000
Liner # 2 0.0 0.0 0.0 0.0 0.000 0.000 0.000 0.000

Lngth[ m) Lngth{ft] oOD[inch] 1ID[inch] [kg/mtr] [lbs/ft]

DC/DP # 1 400.00 1312.34 5.000 4.276 26.789 18.000

DC/DP # 2 6.10 20.01 5.750 4.280 28.277 19.000

DC/DP # 3 1400.00 4593.18 3.500 2.760 19.794 13.300

DC/DP # 4 2900.00 9514.44 5.000 4.226 21.700 14.581

DC/DP # 5 0.00 0.00 0.000 0.000 0.000 0.000
Diam{[inch] Dpth[ m] Dpth[ft]

Op.Holei{1l 6.000 5000.00 16404.20

Op.Holei2 0.000 0.00 0.00

Op.Hole#3 0.000 0.00 . 0.00

Bit size 6 Nozzles : 1/32 0/32 0/32 0/32 0/32 0/32
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" SURGE AND SWAB REPORT *

AAKAA AR AR KRR KR AR K AR AR A AR KA A AR AR A AR A AR AR KR AR AR AR AR AR RAAR AR AARAARAKRAARKRAARKRAAAAAAAAAK

~ Depth: 2948.0 mtr *

AAAAKAKAAAKRAKARAKAAA AR AARKAKAKRAARAARKRARKKRAAAAKRAAKRRARAAARARARARARKRAAAARAAAAAAAARAAAKR

* Weight : 1.520 kg/1tr *
*  Visc.pl. : 26 'N': 0.737 *
*  Yield V. : 17 'K': 0.395 *
* Gel : 4 ‘R': 2460.943 *
AAAAKAARKARARAKARARAARAAR KA AR AAARARAARRAAAAAAAAARARARAARAARAAAAARAARKAAAAAARAAAAAARAARR
* RUNNING IN (Inverse pressure values for Pulling Out) *
AKRKKKAARKAARKKRRARAKARKAAAKARKAKARRKRARAAARAAANARAAARRKARARAAAAARRKAAAARA AR AR KA KA
* * SURGE (when moving) * % SWAB (when stopping) *
* Time * Open end * Closed end * * Open end * Closed end *

* sec * kg/cm2 kg/ltr* kg/cm2 kg/itr* * kg/cm2 kg/ltr* kg/cm2 kg/ltr*

AAAAAAKARARARAKARAAAAKAAAAR AR AR AR AR AARAAAAAAAARAAAAAKAARAARKRAAAARAAAAARAARAAAAAARAAK

* 10 * 19.8 1.59 *  43.2 1.67 * * -9.6 1.49 * -39.1 1.39 *
* 20 * 9.1 1.56 * 13.0 1.56 * * -4.8 1.50 * -19.5 1.45 *
* 30 * 7.2 1.54 * 9.2 1.5 * -3.2 1.51 * -13.0 1.48 *
* 40 * 6.2 1.54 * 7.8 1.6 *  -2.4 1.51 *  -9.8 1.49 *
* 50 «* 5.6 1.54 * 6.9 1.54 * * -1.9 1.51  -7.8 1.49 *
* 60 * 5.1 1.54 * 6.3 1.4  * -1.6 1.51 *  -6.5 1.50 *
* 70 * 4.8 1.54 * 5.8 1.54 * * -1.4 1.52 *  -5.6 1.50 *
* 80 * 4.5 1.54 * 5.5 1.54 * * -1.2 1.52 *  -4.9 1.50 *
* 90 * 4.3 1.53 * 5.2 1.5 * * -1.1 1.52 * -4.3 1.51 *
* 100 * 4.1 1.53 * 4.9 1.5 * * -1.0 1.52 *  -3.9 1.51 *
* 110 * 4.0 1.53 * 4.7 1.54 * * -0.9 1.52 *  -3.6 1.51 *
¥ 120 * 3.9 1.53 * 4.6 1.54 * * -0.8 1.52 -3.3 1.51 *
- .

i
1

Bk AT Surge Pressure (when noving) |
\ Blck Closed end
\ Red Open end

'wl nni (Inuérsc Pressufe Qalués for.Pulling Out) S




KA AR KA AR AR AR A KRR AR AR AR AR R AR AR AR KARAAKARRAARK KKK KARKRAARRKAKARAARARKAAKRRRARARRAAR KK

* SURGE AND SWAB REPORT . *

AKAKK R KA KK RARARA KR AR KRR AR AR KAAAAKRKAARKKRAAARARKARRKRAKARKRARAAKRAAARAAARARAARKRARK A AKX

~ Depth: 4493.0 mtr *

ARK KA KK KA KR A KRR AKKAARRKRARRKAARRKKARR AR A AR R A AR KA AR AR AARARKARARKRKAAAAAAAAKRARARAARAR K

* Weight : 1.520 kq/1tr *

*  Visc.pl. : 26 ‘N': 0.737 *
* Yield V. : 17 ‘K': 0.395 *
* Gel : 4 ‘R': 2460.943 *
kt*kk*k*k*k**kk****k**k**k**kk*k*****k******k***kkk***k****tk*******************
* RUNNING IN (Inverse pressure values for Pulling Out) *
k**kk*k**kk*kkkkkt*k**kk***k***k*k*k*x*****k****k**k*************t**************
* * SURGE (when moving) ok SWAB (when stopping) *
* Time * Open end * Closed end * * Open end * Closed end *

* sec * kgfcm2 kg/ltr* kg/cm2 kg/ltr* * kg/cm2 kg/ltr* kg/cm2 kg/ltr*

AAKAKKKAAARARARRKAKRKAR KA RARRAAAARKAAAAKRAAAKRARKAAAKRARRKAARRAAAAARAAAKRAAARARARRAARARAX

* 10 * 63.8 1.66 * 359.6 2.32 * * -21.9 1.47 * -109.2 1.28 *
*x 20 * 33.6 1.59 * 103.6 1.75 * * -11.0 1.50 * -54.6 1.40 *
* 30 * 26.1 1.58 * 56.7 1.65 * * -7.3 1.50 * -36.4 1.44 *
* 40 * 22.0 1.57 * 41.3 1.61 * * -5.5 1.51  -27.3 1.46 *
* 50 * 19.4 1.56 * 34.7 1.60 * * -4.4 1.51 * -21.8 1.47 *
* 60 * 17.5 1.56 * 30.4 1.59 = * -3.7 1.51 * -18.2 1.48 *
* JO0 * 16.1 1.56 * 27.4 1.58 * * -3.1 1.51 * -15.6 1.49 *
* 80 * 15.1 1.55 * 25.3 1.58 * * -2.7 1.51 » -13.7 1.49 *
* Qg0 * 14.2 1.55 * 23.6 1.57 * * -2.4 1.51 * -12.1 1.49 *
* 100 * 13.5 1.55 * 22.2 1.57 * * -2.2 1.52 * -10.9 1.50 *
* 110 * 12.9 1.55 % 21.0 1.57 * * -2.0 1.52 * -9.9 1.50 *
* 120 * 12.4 1.55 * 20.0 1.56 * o -1.8 1.52 * -9.1 1.50 *
e e =
H\ﬂk
] Surge Pressure (when noving
Rlck Closed end
Red Openn  end
~“Suab Pressure (when stopping ).
! // | |
Depth: 4433.8 Hud weight: 1.52

Running In ( Inverse Pressure values for Pulling Out)



t
ARKAAKA KA A KKK AR KRR AR AR R AR KRR AR A AR AR AR KA AR A AR KA AR ARARARKRAAKRAKRRRKARKAKRAAAAARKARAKARK

* SURGE AND SWAB REPORT . *

KKK AR A KA KRR RAAR KRR AR KA R AR AR AAAKRAAAKRKRAAAAAARRARARRRRAAARRAARARRAAKAARAAAKARK AR AA)

* Depth: 4750.0 mtr *

AKKKKRAKKRA R KK AR AKRK KRR AR KAAAARKAAKRRAKAAKAAKRAARARRARAKRKRAKRRARARAKKAARAARKRAAARAKRAAAAK

* Weight : 1.520 kg/1tr *

*  Visc.pl. : 26 ‘N': 0.737 *
*  Yield V. : 17 'K': 0.395 *
* Gel : 4 ‘R': 2460.943 *
AAKKRKAKKRAKARKAKRAKKARAKRKAARRKARAAARARARARARRARARARRRARAAKAARARAAARAARAAARARKARAAARARKAKK
* RUNNING IN (Inverse pressure values for Pulling Out) *
ARAKAAAKAKAAARAKRKAARARKARARAARAAAARKAKAAARAAARARRAARRAAARRRRAAKRRAKRAAARAKRKKARA AR A KK
* * SURGE (when moving) * % SWAB (when stopping) *
* Time * Open end * Closed end * * Open end * Closed end *

* sec * kg/cm2 kg/ltr* kg/cm2 kg/ltr* * kg/cm2 kg/ltr* kg/cm2 kg/ltr*

ARKAAKA KA RAAAKAARKA A AR R KA A AR R KA AKAA KRR KA RRKAKRRRRKARAARAAR AR AAAARRRAARAARAAARAARRAAAK

* 10 = 73.3 1.67 * 448.5 2.46 * * -24.0 1.47 * -121.7 1.26 *
* 20 % 38.8 1.60 * 129.1 1.79 * * -12.0 1.49 * -60.9 1.39 *
* 30 * 30.1 1.58 * 69.8 1.67 * * 8.0 1.50 * -40.6 1.43 *
* 40 * 25.3 1.57 * 49.2 1.62 * * 6.0 1.51 * -30.4 1.46 *
* 50 * 22.3 1.57 * 41.5 1.61 * * 4.8 1.51 * -24.3 1.47 *
* 60 * 20.1 1.56 * 36.3 1.60 * * 4.0 1.51  -20.3 1.48 *
* JOo * 18.5 1.56 % 32.8 1.59 % * -3.4 1.51 * -17.4 1.48 *
* B0 * 17.2 1.56 * 30.2 1.58 * * -3.0 1.51 * -15.2 1.49 *
* Q0 «* 16.2 1.55 % 28.1 1.58 * * 2.7 1.51 * -13.5 1.49 =
* 100 * 15.4 1.55 * 26.4 1.58 * * 2.4 1.51 * -12.2 1.49 *
* 110 * 14.7 1.55 % 25.0 1.57 * * 2.2 1.52 * -11.1 1.50 *
* 120 * 14.1 1.55 * 23.7 1.57 * * 2.0 1.52 * -10.1 1.50 *
. ] ST
EEROk B - _Surge Pressure (when noving) |
Es ; Blck Ciczed end
B Red Open end

—
ncpth 47588

Runnlng In (Inuerse Pressure values for Pulllng qu)  }
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HALLIBURTON JOB SIMULATION



CEMENT JOB SIMULATOR

®

HALLIBURTON SERVICES

ADELAIDE S.A. — AUST.

A Halliburton Company

Customer: PETROFINA
Well Description: ANEMONE NO.1 — 5.0 INCH LINER

ATTN: LUIS REMISIO
REVISION NO. 5




CEMENT JOB SIMULATOR

Well Schematic
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- kK CUSTOMER: PZTROF INA - T N TR P 3 % %
¥ WELL DESCRIFTION: ANFMONE NO.1 L
XX FROVIDED EY: HALLIBURTON SERVICES XX
KRKKEKKEKKERKRKKARKKK AR KA ERRK KRR R KKK R AR KRR KKK RRRR K FERK LKk K

—————————— FLUIDS TABLE-=——--=m
FLUID FLUID DENSITY N I VOLUME 1-IF
NUMEBER DESCRIFTION LE/GAL FRIME FRIMEZ ERL_S SOAMED
1 MUD 12.66  0.714  0.00484  11467.5 G
2 DUAL-SPACER 13.06 0.441  0.00625 20,0 o
3 WATER IT 1,000 6.00002 5.0 0
4 FLO-CHEK 21 9.50 1.G0G  0.00002 10.6 o
3 WATER 8.33 1,000 0.00062 2.0 O
6 LIMNER CEMENT 15.80 0.755  0,01400 6.0 O TRACER FLUID
7 SHOE CEMENT 15.80 0.733 Q.Q14GC 0.7 O
8 MUD 12,66 0.714 0.004B4  229.0 G

KEKEKKKKRKKERKK KK KKK AR KKK KKK R AR R KKK KKK KR KA I KRR KK KKK AR KK KKK K KY KK
HOKKOKK KKK KK R KKK S AOK R KR SORAOK OO K KKK KKK KOk oK 0 KK 5 K K R 0K K0 3K K XK K 0K 30K X KK K K K 0K K & 1 X

== ~GEOMETRIES TABLE~—-m—m

: MEASURED ANGLE OF
GEOMETRY PEFTH DEVIATION
NUMBER START END START END
-1 TOF INNER FPIFPE-ID-— 4,274 - 0. FaB0. 0.0 0.C
2 SECOND INNER FIFPE~ID-- 22,764 7980, 14272. 0.0
= LAST INNER FIPE-ID-- 4.276 14272, 18466. 0.0
4 10.5600 RBY 3.000 ANNULUS 10665, 14747. Q.0
] 6.27& BY  B5.060 ANNULUE 14747, 14272. 0.6
6 &.276 BY 3.5060 ANNULUS 14272, 9961 . 0.0
7 8,681 BY $5.000 ANNULUS F581. 824. 0.0
8 20,400 BY 5.000 ANNULUS 824. 1. 0.9
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¥x CUSTOMER: FETROFINA X%
F& WELL DESCRIFTION: AMEMONE NO.1 XX
%% PROVIDED EY: HALLIBURTON SERVICES Xk

BERREEKKKKKRERKK KKK A KA E IR K KRR RK AR KKK KKK KKK ERKK KRR KRR KK AR

—————— FUMP RATES TABLE-——---
THE PUMP RATE FOR THE ————MUD ~~ WILL BE  S.0 BPM.
THE PUMF RATE FOR THE ~---DUAL-SPACER = WILL BE 5.0 BPH.
THE FUMP RATE FOR THE —-~~WATER -— WILL BE 3.0 EFM.
THE FUMP RATE FOR THE ----FLO-CHEK 21 -— WILL BE S.0 EBFM.
THE FUMF RATE FOR THE ————WATER - WILl BE S.0 EFM.
THE PUMP RATE FOR THE ~—-—LINER CEMENT  -- WILL BE 5.0 EFM.
THE FUMP RATE FOR THE --~~SHOE CEMENT ~— WILL BE 5.0 BFM.
THE FUMP RATE FOR THE ——~-MUD -= WILL BE 9.0 HFM.

KKK KKK KKK KK KKK 20K 0K KK KK K K K 0K0K 0K XK K K K 3K oK K K 3K 0K 0 5K K K K K AOK 3K08 XK K 3K K K oK K K oK K K ok

——————— WELL FARAME TERG————mm=
~ JRFACE TEMFERATURE (F )~ wmmceem e 80.G
L IRCULATING TEMFERATURE (Fj———m 210.0
BACK=FPRESSURE (FEI ) ——m— e 15.0
FRAC ZONE DEFTH (FT)=—————————mm 15043.0 = 4585 mdA
FRAC ZONE GRADIENT (LE/GAL)———- 14.2 = |, 6.0, .
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¥x CUSTOMER:
XX UWELL DESCRIFTION:
X% PROVIDED EY:

FETROF INA
ANEMONE NO., 1

HALLIBURTON SERVICES

Xk
xx
L3

*t*****ﬁ*******#*******X*#**X*#***XX**********2**#****#*%!****##

~~~~~~~ TUREULENCE

TABLE~—————

THIS TABLE LISTE THE RATES REQUIRED TC ACHIEVE TUREULENCE

| FLO-CHEK

GEL STR

LB/100 SQ-FT

10
25

. 80
100
150
200

HYDROSTATIC FRESSURE:

IN THE NUMEER

FLUID RATE

DESCRIATION

MUD
DUAL-SFACER

WATER:

21

WATER

LINER CEMENT
SHOE CEMENT

MUD

SURFACE
PRESSURE
PSI

ENGTH

298.
744,
1488,
2976.
44563,
59381.

AT TD
AT 1504%E,

4 BEQHMETRY.

i
~

!

FRESSURE

AT TD

FSI

104538,
104651.
11079,
11857.
12634,
13411,

=

=

FT

1OZ02.

9893,

AT 15043.

FEI
FSI

e oy

FRESSURE
FT
PSI

10045,
10272,
104051,
11410,
12168.
1292¢6.
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(MIN)
Q.0
G.2
2.4
4.G
4.2
5.0
5.2
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DUAL~SFACER

237.7
248.7

WATER
FLOG~CHEY 21

&

FLUID

i2.0
20.0
21.0
28.0
26.0
39.0
EH.0
4G.0
41.0
82.0
63.Q
74.G
B85.0
L.0
107.0
118.0
126.0
127.6
127 .6

27 .7
138.7
149.7
16G.7
171.7
182.7
193.7
204.,7
215.7
226.7

[ 7%
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237.7
248.7

RATE

18

18
1

CARLCUL_ATIONS

D
>
-3
m
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Q
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(BFM)
5.0 2.0
5.0 Q.0
5.0 S0
5.0 2.0
5.0 H.0
3.0 9.0
.G 9.0
8.0 8.0
3.0 .G
5.0 3.G
5.0 5.0
5.0 9.0
S.G 5.0
3.0 5.0
9.0 9.0
5.0 5.0
9.0 5.0
9.0 3.0
5.0 5.0
5.6 3.0
5.0 8.0
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ENTERING THE

$.0
9.0

ENTERING THE
ENTERING THE

e o ons

SURFALE LEADING EDGE

FRESSIRE F TRACER
IN quT EREY S o
{FSI; {(FT2
1i73.8 A, 0.
1174.0 9. G.
1141 .46 =, 0.
1i82.2 a. .
1144.1 S, 0.
12119 5. 0.
1220, 4 S, O,
1397 .4 9. G,
1R09.4 2. G.
1357.1i a. G,
1x48.9 15, -8&.
125 &, -676.

n

~1295.
-1914.
-2534.
—I1353.
~3772.
=491,
~4534% .
-4893.

~-4E82.

.

204.2
71%.4
547 .4
339.2
&4 .4

3 2

ol acll ol Bl R S S R S A U U U VY

UV ER o i o in L

KEEKKKIHERERKRAAKKRRKKA K

4533,
~SS87 .
-6177.
~4796.
-7415.
-80S,
~B654 .
-9273,

&641.6
651.6
641 .4 i
641,45
£33.7
877.8
$58.5

- e

579.0

64i.5 195, —-10328.
&42.4 i35, —~11810,

ANNULUS # XXX EKKRRRXKRK &

388.0

349.4

19,
18§,

~13293.

-14422. -
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TREERKRKERE R e waoona AFERKRERAHK KKK KA KK KRR KR TR, RTETARARIRERKR KR 7 o0 b5 05
¥x CUSTOMER: FPETRIFINA S T e kX

LK% WELL DESCRIFTION: ANEMONE NO.1 K

¥x PROVIDED BY: HALLIBURTON SERVICES X%

KKK R KRR R R KK R RN KRR R KRR KRR KK KKK X R AR A R AR KKK K

weeee==UOLUME & RATE CALCULATIONES———-—

SURFACE FLUID SURFALE LEADING EDGE

TIME FLULD VOLLEME RATE FRESSURE OF TRALCER
IN OuT IN ouT IN auT TN QU FLUID
(MIN) {BELES} (BFM) (F3E1) {FT)
$1.9 (= i 259.7 269.7 S.0 S.0 4251 is. —-13101.

EEEKKNKKKRRRE K WOATER IS ENTERING THE ANNULUS #xkXKEXXXERRKKAS
KXRRXKKKKEXN KX L INEFR CEMENT IS ENTERING THE ARNNULUS XEXKRIRKEKEKKEKR N

S4.1 2] 1 R27G3.7 27G.7 5.0 DG TO3B.7 1, 15694,
56.3 & i @1, 7 281.7 9.0 2.0 42,8 i%, 15571,
8.9 8 1 29%.7 292.7 S.0 8.0 Q834,99 15, 153289,
0.7 £ 1 HOELT TOZ.7 8.0 5.0 671.2 19, 15254,
&2.9 =] L 4 Z14.7 5.0 S.G e18.7 18, D B 5 BN
5.1 e 1 Sen,7 IZ28.7 3.0 2.0 73,0 15, 14990,
&7.2 8 1 33407 3346.7 5.0 5.6 PB8H. 7 19, 14857,
69.5 & 1 Ja7.7 347.7 3.0, 5.0 1109.8 15. 144173,
71.1 ] i ETRB.7 Z85.7 3.0 S.0 1400G.2 i5. 141499,



.........

1n«'~‘f?"“ggaw%éwﬁ ' KK

KXRKRKEKKKKKK KKK KKK A K X

25.5
27.7
29.9
I2.1
34.3
36.5
8.7
40.9
43.1
45.3

KEKRXXXKXXRKNE DUAL-SFACER

7.5

49.7

e
e

BXOODOMOCDO

e O iR T T

H

1

127.7
138.7
149.7
16CG.7
171.7
1828z.7
i 1.7
2049,

215.7
228.7

1

7 .
4. 7

U

KXKXKKKXKXKKXK WATEFR
KEXERXKXXKARER FLO-THEN 21

/f\

641 .6
641.646
541 .8
641.4
63IZ.7
577 .8
5568.9
379.0
641,85
64“..

1S

588,55
249 .6

I8
IS

ENTERING THE
ENTERING THE

2.9 12.9 0.
12.9 12.% Q.
i2.9 12.9 G
12.9 12.9 0.

2.9 12.9 o.
12.9 12.9 Q.
12.9 12.9 O,
12.9 12.9 0.
i2.9 12.9 O.
1Z2.9 12.9 o

12.9 12.9 Q.
12.9 12.9 Q.

k% CUSTOMEN : FETROF L NS
X¥ WELL DESCRIFTION: ANEMONE NO.1 ' K&
-%% FROVIDED EY: HALLIBURTON SERVICES %%
KEXRERERH KKK R KR KRS E AR KRR KRR A AR K KRN A RS M KRR AR AR KR
—————— FREE FALL CALCULATIONS ————
EQUIVALENT
SURFACE  FLUID SURFACE L-FCULA”fMP FREE LEADING EDGE
TIME FLLID VOLUME  PRESSURE DENSTITY FALL 0F TRACER
CIN oo I ES N TD ZGNE HE IGHT FLLID
(MIN) (ERLS) (PSI) (LES/B4L} {(FT: {(FT3
0.0 1 1 0.6 1175,.0 12.9 12. O, G.
0.2 2 1 1.0 1174.6G 12.9 17,9 0. G.
2.4 2 12 12.G 1161.4 12.9 12.9 o, 0.
a.0 2 1 20, 1152.2 12.9 1%.9 0. G.
4.2 3 4 71,0 11&4.1 12.9 12.9 ) O.
5.0 X 1 25,0 1211.9 2.9 12.9 C G
5.2 4 1 2.0 1220.4 2.9 12,9 G, <.
7.0 4 1 I5.0 1297 .4 2.9 12.9 O G,
7.2 5 1 b 1309, 4 2.9 12.9 G. O.
g.0 5 1 40,0 1387.14 12.9 12.9 . .
8.2 & i 41 . 1348.9 12.9 12.9 G. ~S&.
10.4 & 1 5?.u 1258.1 12.9 12.9 0. -&764.
12.6 & 1 £75.0 1167.3 - 12.9 12.9 O. ~1295,
14.6 & 1 74.0 107&,5 12.9 12.9 G -1914,
17.0 & 1 £S.0 8s.8 12.9 12.9 G ~-2534.
19.2 & i 94 .G 895.0 2.9 12.9 0, ~%18%,
21.4 6 1 167,90 B804 .2 12.9 12, o, -3772.
23.6 & 1 115.C 713.4 12.9 12.9 0. -4391 .
=252 & 1 1260 47 4 12.9 12.9 G. ~4842,
25.4 7 127.G 639, 2 12.9 12.9 , D, -4£98,
25.3 7 3 124.7 £81.6 12.9 i2.9 0. -4882.

DISFLALCEMENT IS STARTING AXEKKREXRRRRR KK KRR KK KR K

-4938.
~-H587.
-6177.
—~&7%4& .
~7415,
-9a35,
-8&%4.
~-Q273.
-10328&,
~1181G.

ENTERING THE ANNULUS X¥kskXexkrkkiry

—13293.

-14482.

ANNULLUS KRXRXXRKEKRKkKKRKR
ANNULIS XXX KRRRKKRERR X
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A% WELL DCQPHIF7EDN: ANEMONE NOL 1 Xx¥

¥% FROVIDED BY: HALLIBURTON SERVICES L $ 3
#*#*#***#¥1¥*%*##*£*¥$$¥******ixxx*¥***K*A**bxkl antxxltt****ﬁﬁ

~——~-FREE FALL CALCULATIONG -~

EQUIVALENT

wL MO e i L

SURFACE FLiig SURFACE CIRCULATING FREE LEADING Ense
TIME FLUID VL UME FRESSURE DENSITY AL OF TRacer
Iid iy 1 IN TD ZUNE HETEHD LD
(MIN?} (EaLS) (FPSI) (LES/GAL) (F7: (FT1i
51.9 g ! 28U, 7 425.1 i2.9 2.9 . -1%H101,
WARERKEKKRKE KRR KK WATE™ 1€ ENTERING THE AMNULLUS XXERFXREXXKARIRK
KRKKREARKERFREX LI CEMENT I8 ENTERING THE ANNULUS F2XXXXXYXRELAXIH
S4.1 5 1 ST GT7 TO8.T 12.9 12.9 O, 15684,
546.7 =] k] 2517 421 .8 12,9 12.% Q. 19921,
38.5 6 1 2GTLT 034.% 12.9 12.9 G, 18389,
60.7 3] 1 HOL.7 £71.2 1%.0 12.9 G, 15254,
62.9 - & 1 Z1a.7 B8i€8.7 12.0 12.9 G 15123,
6£5.13 =} i Al B 4 PTG 13.G 12.9 T, 14990,
67.% =] i SE6 LT Q85.7 12.9 12.8 Q. 14657.
49.5 e 1 I47.7 1109.5 12.9 12.6 () 13&4LE.
71.1 2 i X847 i400.2 2.2 131 Q. 14149.

/T THE ANMULUS 1S ST IN WITH 15. P8I BACKFRESSURE IMMEDIATELY
HAFTER THE FLUG 1S BUMPED THE EQUIVALENT GRADIENT ON THE
FRAC ZIONE (15047, FT) WILL BE 12.7 LES/GAL.

-
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PETROFINA SECTION: ANEMONE-1A WELL TEST PROGRAMME
VIC/P20 SUBJECT: INTRODUCTION

INTRODUCTION

This programme covers the design and sequence of operations for a production

test conducted in 5" liner, on the well Anemone-1A, from the semi-submersible

drilling rig, the Zapata Arctic.

The programme is written in conjunction with the guidelines on testing found
under section 20 of the Petrofina Drilling Manual, which should be consulted

in addition to this programme.

An additional test programme supplement covering in detail; perforation
interval, number of shots and size, sampling requirements, shut in and

flowing periods, acidising, etc, will be issued prior to the test commencing.

The objectives of any test in this well are to:

(a) Determine the type and mobility of any reservoir fluids.

(b) Determine basic productivity characteristics.

(c) Measure pressure/temperature effects over time, checking for any
apparent depletion effects.

(d) Obtain PVT samples.

Testing will be carried out using cased hole testing techniques. Testing
will be conducted in a 5" liner using a Schlumberger full bore PCT test
system. Test tools and a 7" positrieve packer will be positioned in the 7"

liner, whilst 2-3/8" EUE tubing will be used to convey the gun drop sub,



PETROFINA SECTION: ANEMONE-1A WELL TEST PROGRAMME
VIC/P20 . SUBJECT: INTRODUCTION

mechanical firing head and 3-3/8" TCP GUNS into the 5" Tiner in order to test

the zones of interest.

Cycling of test tool functions is conducted using annulus or tubing pressure.
Setting and freeing the packer is the only string movement required

throughout the test.

The well will be perforated under-balanced using a water cushion. Tubing
conveyed perforating guns will be run at the base of the test string. Firing

of the gquns will be mechanically initiated using a drop-bar run on slick

line.

A1l downhole, sub-surface and surface equipment supplied by Schlumberger is

to be suitable for H,S service and will be required to be rated to 10,000 psi
where used for high pressure flow. Should wet gas be produced, a heater will
be on 1ing to prevent hydrate formation. All equipment will be pressure and

function tested prior to its despatch to the rig and again upon its arrival

on the rig.

Surface readout of downhole pressure and temperature will be provided by the
MUST tool. The MUST actuator/pressure gauge assembly will be run on
Schlumberger electric wireline. A 10,000 psi TPT electronic gauge will be
used to transmit data. (The use of MUST is optional dependent upon

prevailing circumstances.)

The primary downhole recording gauges will be four 10,000 psi EXAL EMS 700

gauges.



PETROFINA SECTION: ANEMONE-1A WELL TEST PROGRAMME
VIC/P20 SUBJECT: INTRODUCTION

Samples will be taken at surface but should bottomhole sampling be desired,
the equipment necessary will be supplied by Schlumberger and run on their

slick line.
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1. DESIGN

1.1 Expected Well Parameters

1.2 Proposed Well Fluids

1.3 Surface Equipment - General

Layout Diagram

1.4 Upper Test String - General

Test String Diagram

Space Out Diagram

1.5 Lower Test String - General

Test String Diagram

1.6 Operating Parameters
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VIC/P20 SUBJECT: DESIGN

1.1 EXPECTED WELL PARAMETERS

Objective:

Estimated Reservoir Pressure:

Reservoir Temperature:
Gravity API:

Sulpher (% wt):

Wax Content (% wt):
Initial GOR (M3/M1):
Pour Point (°C):
Viscosity (cp @ 37.8°C):
H,S:

Sand Production:

Total Depth:

Actual Casing Shoes:

Planned Casing Shoe:
Water Depth:

RKB Above MSL:

+9000 psi @ 4600m RKB
260°F @ 4750m RKB

42.0 to 47.0

0 to 0.23

8.4 to 26.8

9 to 18

-42.0 to +18.3
0.178 to 3.02
Not Expected

Possible

4775m RKB
30" @ 313.5m RKB
20" @ 546.5m RKB
13 3/8" @ 1104.8m RKB
9 5/8" @ 3068m RKB (47 PPF)

7" @ 4492.5m RKB (29 PPF)
5" @ + 4770m RKB (18 PPF)
231m MSL

27m
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1.2 PROPOSED WELL FLUIDS

Testing Fluid: As no RFT data is available to invalidate reservoir
pressure assumed during drilling operations where a mud weight of 1.52

SG was necessary to control gas production, same will be used.

In order to avoid possible settling of barite on top of the 7"
positrieve testing packer, a viscous pill is to be set above and across
the forecasted packer setting depth, immediately prior to setting the
packer. The viscous pill must be thermal stable in order "to hold" for

several days.

Test Cushion: Prior to perforating, the test string contents will be

displaced to diesel oil in order to perforate under-balanced.

Inflow Test Cushion: In order to create under-balanced conditions when
inflow testing the liner lap, the string contents will be displaced to

water prior to closing the circulating sleeve.
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1.3 SURFACE EQUIPMENT

General: Figure 1 depicts the surface equipment layout described as

follows:

Surface test tree - (flowhead) 10,000 psi, 3 1/16" ID, with

swivel and failsafe flowline wing valve.

Flow line - one 45' long, 3" ID, 10,000 psi WP coflexip hose used
to connect failsafe flowline wing valve on flowhead to data

header which is connected to choke manifold.

Injection pump - injects glycol into the upper test string via a

1ine down to the SSTT.

Data header - 3" ID, 10,000 psi WP, with %" NPT take off points

for data acquisition.

Choke manifold - 3" ID, 10,000 psi WP, with one fixed and one

. adjustable choke.

Wellhead gauges - deadweight and Bourdon tube.

Test line - 4" ID, 5000 psi WP flowline connects choke manifold

on rig floor to Schlumberger test area on deck. (Petrofina/Shell

owned)
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Heater - diesel fired 2MBTU/min, 5000 psi WP connected between

choke manifold and separator.

Separator - 1440 psi WP, 3 phase unit with metering for oil, gas

and water rated at 60 MMCFGPD, 10,000 BOPD and 2500 BWPD

respectively.
Gauge tank - 2 x 50 BBL capacity with graduated sight glass.

Transfer pumps - two electric centrifugal transfer pumps rated at

2700 BBLS/day each.

Diverter valves - 4 WKM valves to switch flow between booms and

0il or gas lines. (Zapata owned.) Installed near Schlumberger

test area.

Flowlines - 4" SCH80XS H,S service lines.
4 lines - starboard/port boom oil and gas lines. Run from

diverter valves to burners.

Burners - 2 x 60' long burner booms with burners rated to 10,000

BOPD each.

Shut down system - will activate flowline automatic wing valve on

flowhead. Remote located on rig floor.

Field Laboratory//Store
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1.4 UPPER TEST STRING

General: Figure 2 depicts the upper test string as follows:

Crossover - crosses over from 3%" VAM tubing to acme thread on

fluted hanger.

Fluted hanger - 11" 0D sized to sit in 7" wear bushing.

Spacer - 5.00" 0D pipe used to space out slick joint and SSTT in

BOP's.

Slick joint - 5.00" OD smooth wall pipe for closing both 5" pipe

rams on for annulus control.

Subsea test tree - (SSTT) E-Z tree incorporates safety valve,
latch assembly and retainer valve all remotely operated from
surface but all with failsafe mechanisms. Also contains facility
for injection of glycol into the fluid stream.

4-1/2" tubing - high pressure integrity riser.

Lubricator valve - for wireline operations. 13" 0D centralisers

fitted top and bottom.

4-1/2" tubing - high pressure integrity riser.
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Surface test tree - (flowhead) control of test string from
surface incorporating automatic flowline wing valve for emergency

shut in.

Schlumberger BOP - for wireline work.

Lubricator - for wireline work.

Stuffing box - for wireline work.

Figure 3 depicts the SSTT space out in the BOPs.



KILL LINE

(from CMT pump)

—t

UPPER TEST STRING

A1

WELL : ANEMONE-1A DST No :
EQUIPMENT DESCRIPTION 0.D. 1.D. LENGTH
(ins) (ins) (m)
STUFFING BOX & FLOWTUBE
(7/32" WIRELINE)
% LUBRICATOR
* SCHLUMBERGER WIRELINE BOP
* 10,000psi WP, H S
3BOWEN UNION ) X-O SuUB 3.000  0.500
OTIS O-UNION - -
TEST FLOWHEAD WITH SWIVEL
[]:11]] 1] 1] ~\, 10.000psi WP, H S
3*x 60' COFLEXIP HOSE (to choke man.) 3.000
5 /7" ACME { ] xosus 650 3000 0457
4 1/2" PH6 i - - - :
JOINTS OF 4 1/2° L80
DRLL FLOOR LEVEL 19.2# HYDRIL PH6 TUBING 450 3515
4 1/2° PH6
- X-O suB 5.00 3.000 0.457
42 ACME ool — o L — - :
LUBRICATOR VALVE 10,000psi WP, H S 900 3000 1800
®
4 1/2° ACME i
X-O SUB 500 3000 0457
4 1/2° PH6
JOINTS OF 4 1/2" L80
19.2# HYDRIL PH6 TUBING 450 3515
4 1/2° PH6
4 17 ACME (b XOSUB 500 3000 0700
| RETAINER VALVE 900 3000  1.495
4 1/2° ACME i
X-O SuUB 500 3000  1.000
41/ ACME |t
(LATCH ASSY)
. E-Z TREE, 10,000psi WP, H S
, : 10.8
M C/W INJECTION FACILITY 07 3w
® (VALVE ASSY) LENGTH 1.067m 5.00 3.000 2.696
‘ - ]
41/ ACME [ia
SLICK JOINT 500 3000  1.650
4 1/2° ACME —
SPACER 500 3000  1.165
4 1/2° ACME '
FLUTED HANGER 1100 3000 0273
4 1/2° ACME
3 1/2" VAM - X-0 SuB
3 1/2° 12.7# L80 VAM TUBING 350  2.625

RTE= 27m

DICCD CTINWY 11D ADNVE NPT

R o S SR VN

CiINNIine
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1.5 LOWER TEST STRING

General: Figure 4 depicts the lower test string as follows:

Bull nose - guides guns through liner top.

Guns - mechanically initiated, tubing conveyed, perforating guns.

3-3/8" TCP 22g HMX 6 SPF 60° phasing.

Safety spacer - used to place guns below rotary table when making

up to firing head.

Firing head - contains gun detonation mechanism, mechanically
initiated by impact of drop-bar which will be run on slick line.
Also contains safety pin which requires 300 psi of hydrostatic

pressure to override.

Tubing - 2-3/8" EUE tubing used to correctly space guns below

packer.

Gun drop sub - allows release of TCP guns if desired.

Tubing - 2-3/8" EUE tubing used to correctly space guns below

packer.

VAM sub - ported sub to allow formation fluid flowing through

perforations, to enter the lTower test string.

- 11 -
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Crossover - 2-3/8" EUE pin x 2-7/8" EUE box.

7" positrieve packer - weight set, used to isolate perforation
P

interval from annulus above.
Crossover - 2 7/8" EUE pin x 3%" IF Box.

Safety joint - allows the string to be parted through left hand
rotation of the upper string so that the portion above the joint

can be retrieved should the packer become stuck.

Hydraulic jar - if the string becomes stuck, upward blows with

the jar are used to free it.

Two above packer FXAL gauge carriers - accommodates two EMS700

pressure and temperature recorders each.

Drill collars - provide weight below slip joints for setting

packer.

HRT - hydrostatic reference tool used to trap hydrostatic
pressure in the nitrogen chamber of the PCT valve. Run in the
hole open but closed by setting weight down on it. It also acts

as a bypass below closed PCT.

PCT - annulus pressure controlled tester valve. The valve is

opened by an increase in annulus pressure and closed by a spring

- 12 -
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and hydrostatic bias. Valve can be cycled repeatedly but can be
permanently shut by exceeding a preset annulus pressure which

will perforate a rupture disk.

Drill collars

R.A. sub - stores radioactive pip tag.

SHORT - the single shot hydrostatic overpressure reversing tool
is opened by a single pressuring up of the annulus to shear a

rupture disc. Once opened the SHORT cannot be closed. Used as a

reversing valve.

Drill collars

MIDRV - the mutli indexing reversing valve, which can be
repeatedly opened and closed, is used for either normal or
reverse circulating. The tool is opened by cycling tubing
pressure a predetermined number of times and closed by exceeding

a predetermined pump rate down the tubing.

Drill collars

Slip joints - allow for expansion of test string. Allow correct

placement of packer. Give positive indication of packer setting.
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MUST barrel - the multiple shut in tool is a flapper type
downhole shut in valve operated by reciprocating electric line.
The MUST actuator and gauges are run in on electric line and
latch into the MUST barrel. The flapper valve is closed by
pulling on the cable and released by slacking off. A
predetermined number of cable reciprocations will unlatch the

MUST tool from the MUST barrel.

SHORT - this upper SHORT is located above the MUST barrel to
guarantee a reversing point above all downhole valves should any

problems occur.

Crossover - 3-1/2" VAM box x 3-1/2" IF pin.



LOWER TEST STRING

SCHLUMBERGER TCP / MUST STRING

WELL : ANEMONE-1A DST No.: 1
assemy | COMNEC ITEM i | oo |teneH [ pepTH
TT TEST STRING TUBING 2.625 3.50

3 1/2° VAM P| 12,7 # L80 VAM
| 3 127 VAMB| CROSS OVER SUB
P S 3 1/2° F BxP| SHORT REVERSING VALVE 2.40 5.00 0.838
o 3 /2 F BxP{ MUST 2.25 5.00 3.100
3 1/2° F BxP| SLIP JOINT - OPEN 2.25 5.00 8.690
3 1/2° IF BxP| SLIP JOINT - 1/2 OPEN 2.25 5.00 7.910
3 /2" ¥ 8xP| SLIP JOINT - CLOSED 2.25 5.00 7.162
=——1- |3 12 ¥ BxP| DRILL COLLARS (3 STANDS) | 2.25 4.75
P < 9 3 /2" F BxP| SHORT REVERSING VALVE 2.40 5.00 0.836
3 1/27 F BxP| R.A. SUB
3 1/2° F BxP| DRILL COLLARS (1 STAND) 2.25 4.75
od 3 1/2° ¥ BxP| MIDRV 2.25 5.00 2.908
3 1/2° ¥ BxP| DRILL COLLARS (1 STAND) 2.25 4.75
< Tl | PCT 2.25 5.00 6.986
*=r ST e | HRT 2.25 5.00 1.734
B 3 1/2° F BxP| EXAL EMS700 2.30 5.375
0 3 1/2° IF Bxp| GAUGE CARRIERS 2.30 5.375
— 3 1/2° ¥ BxP| JAR 2.25 5.00 1.980
""" 3 1/2° iF BxP| SAFETY JOINT 2.40 5.00 0.520
3 YL kR o| cross OVER
2 7/8€vE BxP| POSITRIEVE PACKER (7%) 2.40 5.50 1.975
2 EuE 8| cross oveR
D O ¢ 2 3/8°EVE BxP| VAM SUB 2.00 3.06 0.890
' 2 3/8EVEBxP| 2 3/8" EUE TUBING 2.875
— 2 3/8'eUVE BxP| GUN DROP SUB
2 3/8'EVE BxP| 2 3/8" EUE TUBING 2.875
0 2 3/8'EVE BxP| MECHANICAL FIRING HEAD 3.375 2.070
2 3/8°EVE BxP| SAFETY SPACER 3.375
: 2 3/8°EUE BxP| 3 3/8°TCP GUNS 229X SSFE 3.375 3.050
\__/ 2 3/8"EVEB| BOTTOM NOSE 3.375 0.050
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1.6 OPERATING PARAMETERS

1.6.1

1.6.2

The following parameters will apply for the initiating, cycling,

functioning, etc., of all the downhole tools in the lower test

string.
TOOL PARAMETER
PRESSURE/CIRCULATING RATE
OPEN CLOSE
PCT 1500 psi on annulus™ Bleed off annulus
MIDRV psi on tubing Exceed 4% BBLS/min
(to give 2000 psi /\P pump rate down tubing
across tool)
LOWER
SHORT 3000 psi on annulus* Cannot close
UPPER
SHORT 3500 psi on annulus* Cannot close
* = Nominal values, dependent on exact depth, temperature,

fluid weights and rupture discs installed.

The HRT is opened by picking up on the test string. The HRT has
an unbalanced area of nine square inches and requires a minimum
downweight of 2500 1bs to overcome the opening spring force and
keep the HRT closed when the packer is set.

- 15 -
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1.6.3

1.6.4

1.6.5

1.6.6

The safety joint can be parted by left hand rotation of the test

string.

The MUST actuator will unlatch after 12 reciprocations of the

electric line.

The MIDRV will open after every 10 cycles of applied tubing

pressure.

Delay times are not applicable to Schlumberger DST tools.
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2. GENERAL TEST PROGRAMME

2.1 Equipment Preparation

2.2 Well Preparation

2.3 Running Test String

2.4 Packer Setting

2.5 Testing Well

2.6 Killing Well
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2.1 EQUIPMENT PREPARATION

A1l equipment will have been serviced, function and pressure tested
prior to its dispatch to the rig. However the following checks should

be carried out as soon as possible after its arrival on the rig.

The Fina drilling supervisor will be responsible for ensuring all checks

are performed. All pressure tests should be witnessed by the rig

drilling engineer.

Service company personnel must confirm to the drilling supervisor that

all necessary equipment has arrived on board the rig.

2.1.1 General: All equipment should be drifted to its normal ID

requirement. (Refer to string diagrams.)

The rig choke manifold and BOP's should be pressure tested to

Fina specifications.
Check fishing tools are on board for all 0D's of the test string.
Check integrity of the 4 3/4" drill collar connections.

Tubing and collars should be rattled and jetted if necessary to
remove scale from the ID. This is preferably done prior to their

dispatch to the rigqg.
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A1l 34" tubing, 4-3/4" drill collars and DST tools should be
drifted to 2.125" before being run.
Check and record the dimensions of all downhole tools, tubing and
pipe, etc. (ID, 0D, length, fishing neck, grade of steel, type
of connection, etc.)

2.1.2 Surface Equipment: Install and connect equipment as

schematically indipated in Figure 1. Purge all lines with water.
Wash out and drain separator and test tank. The following

pressure tests should be performed:

(a) Line from Schlumberger choke manifold to heater choke to
3500 psi/15 mins. Also test the Schlumberger choke manifold

upstream valves to 7500 psi/15 mins.

(b) Heater and line from heater to separator by-pass manifold to

1500 psi/15 mins.

(c) Pressure up the separator slowly against the separator

outlet block valves to 1000 psi/15 mins. Ensure relief

valve is set above 1000 psi.

(d) Install plugs at burners and pressure test lines downstream
of separator to 500 psi/15 mins. against the burner plugs.
Function test burners by pumping diesel to the propane

fuelled test pilot.
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(e) Ensure gas and oil outlet meter lines are free of scale.
A1l metering devices and recorders should be accurately
calibrated and zeroed. The orifice meter recorder should be

calibrated with the dead weight tester and manometer.

2.1.3 Upper Test String: The following should be performed at a

convenient time prior to running the test string.

When the wear bushing is out of hole for BOP test, check

compatibility of fluted hanger and wear bushing.

RIH with fluted hanger made up to 5%" drill pipe, painted white
in the vicinity of the ram closing position. Land fluted hanger
in the wear bushing. Mark landing string at the rotary table.
Cycle BOP rams noting volumes required to fully close and open

each 5" pipe ram. POOH. Confirm ram space out.

Pressure test the E-Z tree on deck, pressuring the body and ball
valve from below to 9000 psi/15 mins. Pressure test the flapper

valve from below to 9000 psi/15 mins.

Make up the fluted hanger, slick joint and E-Z tree assembly.

Pressure test entire assembly to 9000 psi/15 mins.

Pressure test the control lines to 3000 psi/15 mins. Function

test the hydraulic release and valve assemblies.
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2.1.4

2.1.5

Drift flowhead to 3.000".

Make up one 4%" tubing single with short pup joint and install
single to flowhead. Pressure test from below against the swab
valve and both wing valves to 9000 psi/15 mins. Bleed of f

pressure. Close lower master valve and pressure test from below

to 9000 psi/15 mins.

Lower Test String: A1l downhole DST tools are to be pressure
tested to 9000 psi/15 mins. Nitrogen charges should be added and
observed for leakage. Value of nitrogen charges and rupture

discs should be checked and recorded by the Fina test engineer.

A11 DST tools should be function tested and all functioning
pressures noted. The PCT should be pressure tested from above to

5000 psi/15 mins and below to 9000 psi/15 mins.

The 7" positrieve packer should be made up with the safety joint
and hydraulic jar. Install bullplugs with %" NPT's at both ends

and pressure test to 9000 psi/15 mins.

The HRT and PCT should be assembled and pressure tested to 9000

psi/15 mins.

Test String Tubing: Layout, strap drift, and tally all tubing.
Visually inspect all box and pin ends paying particular attention
to the VAM sealing surfaces on the 3-1/2" tubing. Note any

joints to be rejected.
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2.1.6 7" Tie Back String: Layout, drift, strap and tally all 7" P110
VAM casing joints. Visually inspect all box and pin ends, paying
particular attention to the VAM sealing surfaces. Note any

joints to be rejected.

-~
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2.2 WELL PREPARATION

After cementing of 5" liner, RIH with a 5" scraper immediately above a
4-1/8" bit and clean out cement from liner top and inside 5" Tiner.

Also space out a 7" casing scraper so that it arrives as near as
practical to the top of the 5" Tiner when the 4" bit reaches the landing
collar depth. Tag top of cement. If plug was not bumped, drill wiper

plug and shoe track cement out down to landing collar. POOH.
Run cement bond log through full length of 5"liner.

Run 7" RTTS packer on 3-1/2" tapered drill string. Set packer just
above the liner top but not within lm of a casing collar. Pressure test
inside drill string to 4000 psi/10 mins. Close pipe ram and pressure

test 9-5/8"/7" casing to 4000 psi/10 mins.

Open circulating sleeve and displace drill string to water so an
underbalanced condition will exist. Do not displace more than 2000m of

string to water. Close circulating sleeve and perform inflow test for

10 mins.

If liner lap leaks it will be necessary to run and set a 5" tie-back

packer. -

Open circulating sleeve and reverse out water from drill string. Close
circulating sleeve and pressure test 5" liner and liner lap to 5000

psi/10 mins. Unseat and retrieve packer.

- 23 -
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+

If the liner lap leaks, it will be necessary to run and set a 5"
tie-back packer or alternatively, perform a remedial cement squeeze.
Should a 5" tie-back packer be required it will first be necessary to
clean out the tie-back extension. Space out 7" casing scraper and 5"
tie-back extension mill so that 7" scraper is as close as practical to

the liner top when the 5" mill bottoms out in the tie-back extension.
RIH and retrieve 9-5/8" wear bushing and flex joint bushing.

Rig up for the running of the 7" P110 VAM tie-back string. Run 7" TIW
seal assembly on the bottom of 7" P110 VAM casing. Run all of 7" casing
required except for top two joints. Make up LG-6 setting sleeve/TIW LN
setting tool combination to the top of the casing and RIH on 5" HWDP.
Ensure the drill pipe that will be placed in the BOPs is painted white

to enable the space out to be measured.

Carefully stab the seal assembly into the liner tie-back extension.

With the weight of the tie-back casing and running string compensated,
close the 5" pipe rams on painted drill pipe. Open rams and POOH until
the top of the 7" casing. Measure distance from top of 7" casing to the
pipe ram marking on the painted drill pipe. Calculate remaining 7"
casing (inclusive of 7" hanger pup joint) required to reach the top of
the 9-5/8" casing hanger when the seal assembly has landed. Run
remaining casing and make up 7" hanger/running tool. (Ensure lock-ring

is installed.) RIH on 5" HWDP.
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Space out to land seal assembly and casing hanger using cementing kelly.
Carefully land seal assembly and note loss of casing string weight when

7" hanger lands on top of 9-5/8" hanger.

Close pipe rams and externally pressure test seal assembly and tie-back
string to 4000psi/10min down choke line. Open rams and internally
pressure test all casing to 5000psi/10min observing annulus for any

signs of leaking.

Set packoff. Close rams and pressure test packoff to 4000psi/10min.

Open rams and POOH with casing hanger running tool.

RIH with BOP test plug and pressure test BOPs as per programme. POOH

with test plug.
RIH with 7" wear bushing and set same. POOH.
RIH with flex joint wear bushing and set same. POOH.

Run junk basket with gauge ring 0D not less than the gauge ring 0D on

the 7" positrieve packer. Confirm top of 5" liner against driller's

tally.

Make 6" bit/7" scraper runs as required to ensure the 7" positrieve

packer can be set as near as practical to the top of the 5" liner.
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2.3

RUNNING TEST STRING

This procedure assumes that:
- 7% and 5" liners have been scraped, cleaned out and pressure tested.
- 7" tie-back string has been set and pressure tested.

- ATl equipment, tools, BOP's, etc., have been successfully pressure

tested.
- The 7" wear bushing is installed and locked.
- The E-Z tree and BOP space out has been confirmed.

- The dimensions of all items in the test string have been confirmed

and the required fishing equipment is on board the rig.

- A recently calibrated surface chart recorder is installed to record

annulus pressure throughout the test.
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2.3.1

2.3.2

2.3.3

Make up Schlumberger TCP gun assembly. Conduct gun space out
such that the packer will not be set within two metres of a
casing collar. The distance from the top shot to the packer

should be measured carefully and recorded.

Ensure that the packer slips are free to move and can be jayed

and unjayed.

Install the gauges with start times and recording rates set as

per the issued "Test Programme Supplement".

Pick up HRT/PCT assembly and install. Just before running in,

check nitrogen precharge has not leaked.

Continue RIH with Schlumberger test tools. Install a radioactive
tag in the R.A. sub between the second stand of drill collars and

the secondary reversing valve (the lower SHORT).

Ensure the distance from the packer to the radioactive marker tag

is measured and recorded.

After running the BHA, rig up to run 3%" VAM tubing. Each joint
of 3-1/2" VAM tubing will be made up using the Weatherford JAM
unit and the VAM connection pressure integrity checked using the

Weatherford HOLD system.
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Run one stand of tubing then fill the BHA with water.
Internal pressure test the BHA to 5000 psi/10 mins. against the

closed PCT valve.

Continue RIH with test string making sure no rotation is applied

whilst running in. Dope should be applied sparingly and only to

the pin of each joint to avoid dope being squeezed into the bore

of the test string.

Continue to fill the test string with water whilst RIH. Pressure
test the string after every 30 stands to 5000 psi/10 mins.

Ensure annulus is open to observe any leak. Pressure should be

applied and bled off slowly to avoid shock loading of O-rings in

test tools.

Once the 7" packer has entered the wellhead, do not run in faster

than one stand/1% mins.

Calculate space out to place the guns on depth with 1% slip
joints closed/1% open when the packer is set. Allowance should
be made for tubing stretch in the 3-1/2" tubing.

Pressure test the string immediately before installing the

EZ-tree assembly to 5000 psi/10mins.
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Ensure an accurate record of pressure tests is kept so that the

cycle usage on the MIDRV can always be determined.
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2.4 PACKER SETTING

2.4.1

2.4.2

RIH with landing string and land EZ-tree in wear bushing. Run

CCL/GR correlation log to check space out.

If necessary, pull back to below the EZ-tree and add or subtract
test string to obtain the correct space out, then pressure test
entire string against PCT valve to 5000 psi/15 mins. Rerun EZ

tree and landing string.

Change to 12m slings. Pick up flowhead complete with single/pup
joint and coflexip. Connect a chiksan kill line while the

flowhead is still on the rig floor. Install flowhead.

Land fluted hanger in wellhead and mark landing string at rotary
table noting tide and heave. The weight of the flowhead should

be compensated to take the load from the landing string.

Pick up and note the string weight. Move packer to the setting
depth allowing for the closure of the HRT, jars, packer
compression and lﬁ'slip joints. Set slips and rotate to the
right one turn per 600m of packer depth. This should give % turn
at the packer. Mark across swivel connection with white paint to

ensure connection does not back off.
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Pull slips and lower the string. Observe loss of BHA weight
below slip joints as they close whilst setting weight on the
packer.
2.4.3 Run CCL/GR correlation log to ensure guns are on depth. Make any

adjustment necessary.

2.4.4 Make up coflexip to Schlumberger choke manifold and chiksan to

2.4.5

cement unit. Perform the following pressure tests:
(a) Kill line against closed wing valve to 5000 psi/15 mins.

(b) Flowhead against closed swab valve, Schlumberger choke

manifold and closed lubricator valve to 5000 psi/15 mins.
(c) Entire string against PCT valve to 5000 psi/15 mins - then
close EZ tree, bleed off pressure above to 1000 psi and

observe for any leakage through the ball valve.

CLOSE PIPE RAMS ON EZ-TREE SLICK JOINT
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2.5 TESTING WELL

2.5.1

2.5.2

2.5.3

Ensure all surface equiment is correctly lined up. All annular
valves should be closed except choke valves connected to wellhead
to allow monitoring of annulus pressure on the rig floor and
enable annulus pressure to be bled off at the rig choke. The

Schiumberger choke manifold should be closed.

Install Schlumberger slickline BOP's. Pick up and install
gun-firing drop-bar toolstring, make up riser/lubricator sections
and stuffing box. With the lubricator valve closed, pressure

test via the kill line to 5000 psi/15 mins. Bleed off pressure,

reopen lubricator valve.

Open the PCT valve by increasing the annulus pressure to
1500 psi. Note the volume pumped. Use the rig pumps to apply

pressure to the annulus.

The monitoring of pressures at the driller's console is more
convenient and the pressures applied can be capably handled by

the rig pumps.

Run drop bar on Schlumberger slick line through wireline

lubricator, to fire guns. Observe for signs of guns firing.

Retrieve drop bar and slick line.
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2.5.4

2.5.5

IF GUNS FAIL TO FIRE a decision will be made whether to pull and
re-run the string and TCP guns, or to drop off the guns and

perforate the test interval using thru'-tubing guns.

Open the well and flow to clean up. Clean up should be at as
high a rate as possible, paying attention to any possibility of

sand or water production tendencies.

If the well fails to clean up or achieve a satisfactory flow
rate, consideration will be given to acidising, procedure for

which will be incorporated in the test programme supplement.

If the test interval has low permeability or the initial flow was
adequate to justify surface read out (SRO) and no plugging or

mechanical damage is suspected, the MUST actuator can be

utilised.

Ensure that the wireline tension device is accurately calibrated
and that the cable weak point rating is adequate to withstand the

tension used to operate the MUST actuator.

Close well in at PCT valve. Do not bleed down tubing pressure.
RIH and latch MUST actuator into MUST barrel at top of testing
BHA. Pull up on wireline to confirm tool is latched and to shut
tool. Re-open PCT valve. Bleed off some tubing pressure to

confirm MUST is closed and holding pressure.

Record stable shut in pressure via MUST tool.
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2.5.6

Close the PCT valve to equalise MUST tool. Open the MUST tool
then pressure up the annulus to 1500 psi to open the PCT valve.
Open the well at surface for main flow, allow to stabilise and

perform 12 hour flow test through separator.
Whilst flowing, gather the following samples:

6 sets separator oil and gas companion samples
3 x 45 gals dead oil

3 x5 gals produced water

If possible, reduce choke size such that FTHP is above the
calculated bubble point, then gather 6 x 600cc monophasic oil

upstream of the Schlumberger choke manifold.

At end of main flow, shut well in at the MUST, then at surface,
for main build up. At end of main build up, close well in at PCT

valve, unlatch and retrieve MUST tool.

If programmed, rig up bottom hole samplers on Schlumberger

slick line and carry out sampling requirements as stated in the

test programme supplement.
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2.6 KILLING WELL

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

Open MIDRV and reverse circulate tubing contents to the burners
ensuring pump pressure is below that required to open the PCT
valve. Catch samples if required. When clean returns are
observed at the burners, divert to mud pits. Continue to reverse

circulate and condition brine checking density and gas content.

Open the PCT valve and bull head the string contents below the
MIDRV plus the casing contents between the packer and

perforations, into the formation. Close PCT valve. Open the

Tower SHORT.

Open pipe rams and observe annulus. Pick up string to open HRT
by-pass ports and equalise across packer. Continue to pick up to
unseat packer. If jars are required to pull packer free,
maintain 50,0001b overpull until jars hit. Jars are recocked by

setting down weight of the BHA.

With packer unseated, observe that well is dead and that there
are no losses. Rig down surface equipment and lay 6ut flowhead.

POOH with upper test string laying down or racking back as
required. Do not exceed one stand per 2 minutes until the packer

is above the wellhead. Layout test tools and guns. Process

gauges.

Proceed with suspension or abandonment as per Petrofina issued

programme.
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APPENDIX A

SCHLUMBERGER TESTING

TOOL SPECIFICATIONS FB-DST



E~Z Tree

150000 psf NOMINAL
(Integrated Hydrate Inhibitor
Infection System)

10000 psfi NOMINAL

. Working Pressure

. Test Pressure
. Morking Load

. Yield Tensile Strenght'
. Minfoum ID
. Maximum 0D
. Overall Length
with Saver Sub
_without Saver Sub

. Length of Yalve
Assembly

. Weights:
- Valve Assembly

- Hydraulic Assembly

Connections

15000 psi HS Service
22500 psi

467000 1bs @ O psi
278000 1bs @ 15000 psfi

700000 1bs
2.25"
10*

118.0°
108.0"

45.9"

420 1bs (Ref. # 88 054)
1200 1bs (Ref. # 88 090)

41/8 - 4§ - 60 Stub

10000 psi HpS Service
15000 psi

425000 1bs @ O psi
300000 1bs @ 10000 psi

635000 1bs
3‘
10.87"

106.18*
96.2"

41.5"

420 1bs (Former Ref. # 87 676)

new Ref. # 88 680 HpS
# 88 692 non H3S

1215 1bs (Former Ref. # 87 487)

new Ref. # 88 674 HpS
# 88 691 non HpS

4 1/2 - 4 Stub ACME

. Torsfonal Shear Release 1250, 2500,

RETAINER VALVE

3750, 5000, 7500 1b/ft according to Shear Pins used.

. Working Load

. Yield Tensile Strength

. Minimum 1.0.
. Maximum 0.0.

. Overall Length

. Weight

. Top and Bottom Connections

467000 1bs @ O psi
278000 1bs @ 15000 psi

700000 1bs
2.25"
9.0"

63.50" fncluding
Saver Sub (9.75%)

850 1bs
4 1/8 - 4 - 60 Stud

15000 psi - RV 10000 pst - RV
s 88 223 former # 87 760
new f 88 694
. Working Pressure 15000 psi HpS 10000 psi HpS
. Test Pressure 22500 psi 15000 psi

425000 1bs @ O psi
300000 1bs @ 10000 psi

635000 1bs
3-
9.0. -

58.87" including
Saver Sub (10.07%)

710 1bs
4 1/2 - 4 Stub ACME

10.




LUBRICATOR VALVE

* Working Load

. Tens{le Strength
. Min{mum I1.D.

. Maximum 0.D.
* Overall Length

. Wefght

. Top and Bottom Connections

467000 1bs @ 0 psi
278000 1bs @ 15000 psi
700000 1bs

2.25"

9.0"

72" including
Saver Sub (9.75%)

1000 ibs

41/8 - 4 - 60 Stubd

15000 psi - LV 10000 psf - LY
§ 88 176 former # 87 735
new f 88 693
. Working Pressure 15000 psi H2S 10000 psi HzS
. Test Pressure 22500 pst 15000 pst

425000 1bs @ O pst
300000 1bs @ 10000 psi
635000 1bs

3.

9.0"

68.44" including
Saver Sub (10°)

885 1bs
4 1/2 - 4 Stub ACME

SLIP JOINT

Specifications

Description:

Assembly No.*
Service:

Tensile Strength
at Minimum Yield:

Torsional Strength
at Minimum Yield:

Maximum Recommended

Make-Up Torque:

Maximum Working Pressure

Differential (Burst and

Collapse) @ 67% Minimum

Yield:

Top Connection:
Bottom Connection: _
Stroke:

Length:

Weight:

11.

5” X 2-1/4” Slip Joint Model "B~

(SLPJ-C)
56050
HS and Acidizing

378,000 1bs.
10,000 ft-lbs.
4,000 ft-1bs.

10,000 pei

3-1/2" API IF Box
3-1/2" APl IF Pin
5" (60 inches)
23'6" to 286"

1,010 lbs.




MUST

a)

Yalve Assembly:

Dimensions:

Pressure ratings:

Tensile Strength:
Torsional Strength:
Serv{ce:
Top Connection:
‘Bottom Connection:

Weight: 215 kg

Length: 3.1m
Maximum 0.N.: 5* (127 mm)

or 5 1/4" (133 mm)
Minimum I.D.: 2 1/8" or 2 1/4"

Flow passage area: 3.98 in2 ¥ ¢ 2 1/4"
Collapse: AP: 7000 psi at yield 5" Sleeve

10000 psi at yfeld 5 1/4" Sleeve
Shut-fn maximum pressure: 10000 psi (across Flap-
per)
360000 1bs at yfeld
20000 ft.ibs at yield
H2S

3 1/2" 1F BOX

3 1/2" 1F PIN

Gauge - CRG or TPT (with Modified Bellows Housing/Buffer-Tube Housing)

Valve Actuator - Maximum 0.D.: 58 mm (2 1/4™ VERSION)

Length:

Working Pressure:

54 mm ( 2 1/8 VERSION)

1.4 m

10000 psi

12.



JAR

Description:

Assembly Noz
Service:

Tensile Strength
@ Minimum Yield:

Strength at 67% of
Minimum Yield:

Torsional Strength
@ Minimum Yield:

Maximum Recommended
Make-Up Torque:

Maximum Working Pressure
Differential:

(Burst and Collapsc)

@ 67% Minimum Yield
Top Connection:
Bottom Connection:
Length:

Weight:

Specif icatio-n_lm _
Description:

Assembly No:

Service:

Tensile Strength after Jarring
@ 100% of Minimum Yield:

Maximum Recommended Jarring
Pull @ 67% of Minimum Yield:

Maximum Recommended Jarring
Pull @ 100% of Minimum Yield:

Torsional Strength at

‘Minimum Yield:

Maximum Recommended
Make-up Torque:

Maximum Working Pressure
Differential:

(Burst and Collapse @

67% Minimum Yield)

Top Connection:

Bottom Connection:

Length:

Weight:
13.

5" x 2-1/4” Multi-ID Reversing
Valve (MIRV-C)

57521
st and Acidizing

380,000 1ts.
255,000 lbs.
10,000 ft-1be.
4,000 ft-lbs.

10,000 psi

3-1/2" API IF Box
3-1/2" API IF Pin
9.54 ft.

440 1te.

" x 2-1/4" HFR Jar (JAR-C)
53530

st and Acidizing
272,000 1bs.

52,000 1be.

78,700 1be.

7,000 ft-lbs.

4,000 ft-ibs.
10,000 psi

3-1/2" APl IF Box
3-1/2” API IF Pin

6.50 ft.

322 lbe.



Tool Name

Assembly No.
Service

Maximum Working Pressure

Temperature
Tensile Strength
Torsion Strength

Max imum Recommended
Make-up Torque

Top Connection

Bottém Connection

16K 5" X 2.40" Single Shot Hydrostatic
Overpressure Reversing Tool (*SHORT")

77014

"H2S and Acid

15,000 psi Differential Burst and
Collapse @ 80% Minimum Yield

350 deg. F
424,000 1lbs at minimum yield

10,800 ft-1bs

4,000 ft-1bs
3 1/2 API IF Box

3 1/2 API IF Pin

METROLOGICAL CHARACTERISTICS

0.D. - 5.00* I.D. - 2.40"
Length - 2'9*

Weight - 150 1bs

14.



PCT

Specifications

Description:

Assembly No:
Service:

Tensile Strength
at Minimum Yield:

Torsional Strength
at Minimum Yield:

Maximum Recommended
Make-Up Torque:

Maximum Working Pressure
Differential (Burst and Collapsc)
Based on 67% Minimum Yield:

Maximum Opening Pressure
Differential Across Ball
Valve from Below:
Manmum Static Pressure
Below Ball:

Maximum Static Pressure
Above Ball (IS Valve Cage - 58238

" Maximum Static Pressure Above Ball

(Non-H,S Valve Cage - 59136).
Top Connection:
Bottom Connection:

Length:

Weight:

15.

5" x 2-1/4" Fullbore Pressure
Controlled Tester (PCTV-C)

58136

}{28 and Acidizing
380,000 lbs.
10,000 ft-1ba.

4,000 ft-ba.
10,000 psi

5000 pel
10,000 psl
7,500 psi

10,000 psi
3-1/2 API IF Box
437"-4 Stub Acme Pin

1943 ft. + 3.53 ft. for ecach extra
nitrogen chamber

930 lbs.



Specifications

Description:

Assembly No:
Service:

Tensile Strength at
Minimum Yield:

Torsional Strength at
Minimum Yield:

Maximum Recommended
Make-Up Torque:

Maximum Working Pressure
Differéntial (Burst and
Collapse) Based on 67%
Minimum Yield:

Top Connection:

Bottom Connection:

Length:

Weight:

16.

5" y 2-1/4" Fullbore Hydrostatic
Reference Tool (SHRT-C)

57625

H,S and Acidizing
380,000 Ibs.
10,000 ft-lte.

4,000 ft-1bs.

10,000 psi

43774 Stub Acme Box
3-1/2” API IF Pin
558 ft

230 lbs.
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SECTION: ANEMONE-1A WELL TEST PROGRAMME

PETROFINA
VIC/P20 SUBJECT: GENERAL TEST PROGRAMME
APPENDIX B
TORQUE/TURN SPECIFICATIONS

Casing/Tubing Reference Minimum Max imum Minimum Maximum

Type Torque Torque Torque Turns Turns
7" VAM 29ppf P110 1140 8460 10340 0.1 1.2
3-1/2" VAM 12.7ppf L8O 510 5100 6900 0.1 0.8
4-1/2" PH6 19.2ppf L8O 750 ' 7500 9370 0.0 0.8



PETROFINA EXPLORATION AUSTRALIA

PREPARED BY:

CHECKED BY:

APPROVED BY:

ANEMONE-1A
TESTING PROGRAMME

SAFETY PROCEDURES

RICHARD CORDIEZ, LUIS REMISIO
ANDREW PATERSO

RICHARD CORDAEZ



ANEMONE-1A - TESTING PROGRAMME

SAFETY

PREPARATORY WORK

1.

1.

1.

1

3

1.5

1.6

1.

1.

1.

.7

8

9

10

A houskeeping inspection shall be made and all loose or combustible
material placed in a safe area. Working areas around separators,
heaters and flare lines are to be kept clear and have unobstructed

access at all times.

Check that only electrical equipment suitable for hazardous areas is
used in the well test area(s).

All high pressure piping is to be snubbéd or securely anchored.

Working areas around the wellhead and separator/heater should be kept
clear and there must be unobstructed access to these areas at all

times.

Only authorised personnel are permitted in the vicinity of the derrick
floor, pumphouse roof, and separator/heater area.

Cranes must not be operated over or in the vicinity of separator,
tanks or lines.

Adequate killing fluid of the correct weight must be available.
Drill fluid should be conditioned for the test.

Killing lines from the Halliburton pump should be as direct as
possible.

All valves should be trimmed and the non-return valve checked to
ensure that it is not leaking.

All testing and kill equipment must be satisfactorily pressure tested
with a pressure above the maximum pressures that can be anticipated
during the operation (refer Testing Programme dated 8 September 1989).

The Petrofina Wellsite Supervisor shall hold a pre-test meeting. All
persons participating in the test should be present. The programme,

as well as safety practices, should be discussed.

An "Abandon Rig and Fire Drill" to be held prior to testing operations
to make sure all production testing personnel are fully acquainted
with the procedures to be followed.

The burner ignition system should be checked and an emergency ignition
system is to be available.

Welding or cutting may only take place when authorised by a "Welding
Permit" which is obtained from the Zapata Toolpusher and which is to
be signed by both the Zapata Toolpusher and Petrofina Drilling
Supervisor, and not at all during flow periods.



1.11 Before commencement of perforating operations, the emergency fire
fighting system should be under pressure and maintained so for the

duration of the test.

Fire fighting equipment and extinguishers in the well test area are to
be inspected and in operating condition.

1.12 Notify standby boat and all approaching helicopters when flaring is
about to commence.

While flaring gas/oil, standby boat(s) will keep anchors up and will
remain in vicinity of flare and be ready to put out any fire on the

water.

1.13 Gas explosion meters, a hydrogen sulphide detector and portable
breathing apparatus sets must be available. Where required, H,S
detectors and breathing apparatus shall be installed on the rig floor,
mud pit area, and well test area. All the above shall be checked
before commencing DST operations. As soon as possible the gas must be
checked for the presence of hydrogen sulphide by the Drilling

Engineer.

Periodic gas detection checks will be made under the supervision of
the Drilling Engineer in all compartments while the well is flowing
i.e. (Engine room, Pump room, Mud Chemical room, Ballast Pump room, -
Living quarters) - any positive indications are to be reported
immediately to the Zapata Toolpusher.

1.14 The Drilling Supervisor shall supervise Schlumberger or the wireline
operator in opening or closing the wellhead valves during perforating
or wireline operations at times specified by the wellsite reservoir

engineer.

1.15 The Schlumberger operators shall be on duty at all times from the time
that the well is perforated until the test is concluded.

1.16 All contractor personnel not connected with the test are to leave the
rig.

1.17 Any spillage of flammable liquids must be cleaned off decks and all
combustible materials including oxygen and acetylene bottles stored at
a safe location prior to testing.

1.18 A Schlumberger operator will remain at the SSTT control manifold
' during testing.

TIMING - TESTING OPERATIONS

2.1 Prior to starting a DST, notify the proper governmental agencies.

2.2 Opening up a well to clean-up, or initial start up of a separator,
must be carried out in daylight; production testing may then continue
into the night.



2.3 Blowing off operations may be carried out under the following
conditions:

(a) Daylight

(b) Semi Submersible heave of less than 3 feet

(c) Weather suitable for rescue operations

(d) Wind force sufficient to carry gases away from the rig

(e) Shipping and aircraft are warned to stay clear during the test
period

(f) Standby boat(s) advised that this opcration is to take place.

2.4 An individual shall be designated to monitor the casing pressure and
hole volume using trip tank while test tools are open.

2.5 Check the weather forecast. Do not perform the DST during an
electrical storm.

Stop testing if any of the following danger signals occur:
a) Pressure approaches the pressure rating of any of the equipment used.
b) Surface equipment becomes overloaded by excessive production.

¢) Annular pressure indicates communication between the annulus and test
string.

d) Gases reach explosive levels in critical areas, or poisonous gases are
produced.

e) Vessel motion approaches unsafe conditions.
f) Sand production above safe criteria.

NOTE: Appendix 1 - Drilling Contractor (Zapata) Safe Plan of Action During DST;
Station Assignments and Rig Equipment Preparations for Well

Testing
Appendix 2 - HZS detected during DST
Appendix 3 - Sand production criteria

Appendix 4 - Schlumberger Explosives - Field Safety Procedures



APPENDIX 1

SAFE PLAN OF ACTION DURING DRILL STRING TESTING

This plan contains the steps to be taken to reduce the risks inherent in drill
string testing. These risks arise from bringing oil and/or gas, while under
pressure, to the surface for tests.

1.

10.

11.

12.

13.

14.

15.

A meeting is to be held with all personnel directly involved with the
testing prior to opening the well.

Department Heads will be briefed on operations scheduled by the Toolpusher.
These supervisors are responsible for briefing their hands accordingly.

All hands should be familiar with the use of self contained breathing
apparatus and know their location.

All fire fighting equipment shall be checked and fully operational.

Captéin/RSTR will ensure that all hands are fully briefed on capsule
assignments.

Captain and Operator Representative will check the standby boats' fire
fighting and anti-pollution capability.

If an oil spill is sighted, immediately notify the Toolpusher/Captain.
They will notify the Operator Representative.

Captain/Operator Representative will ensure that the standby boat is close
by and upwind.

Radio Operator will notify Operator Representative and Captain of incoming
helicopters; to be redirected if necessary.

All radio transmitters and cathodic protection systems will be shut down
while loading perforating guns and will stay sccured until Operator
Representative grants permission to resume transmitting.

Radio Operator to notify standby boat and ensure that it mans a radio
around the clock, starting when the well is perforated and ending when it

is plugged.

Appropriate personnel to be instructed on the Fmergency Shutdown System
(ESS).

" Chief Engineer/RSTR check out fixed and portable ]IZS and combustible gas

detectors.

RSTR will roam the entire rig periodically and take H,S and combustible gas
readings in all areas of interest, while also ensuring that operating
procedures and safety rules are being adhered to.

In the event the H.S alarm sounds, FOLLOW THE COMBUSTIBLE GAS CONTINGENCY
PLAN. The alarm for HZS is a yelping sound and an amber flashing light.

Note: The Combustible Gas Contingency Plan is posted in conspicuous
locations on the bulkheads in the passageways and in other areas on

the rig.



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

Captain/Barge Engineer are responsible for the organisation and briefing of
the Emergency Fire Fighting Team (see attached). The Emergency Team will
be on station on initial opening of the well and at the beginning of each
tour; at other times team members will be on call at the Captain's

discretion.

There will be no welding, cutting or grinding throughout the testing
programme; Welder will ensure that the power supply to the welding unit is
turned off, all gas bottles are in allocated storage area and turned off,

and pipe cutting machine is padlocked.

Chief Engineer will ensure that three EMDs are on line for initial opening
of the well.

All lines used for testing shall be colour coded to indicate the contents.

All hands in the testing area or on the drill floor during a flow period or
shut-in period should have a valid reason for being there. Casual traffic
or loitering is not permitted in these areas.

There will be NO SMOKING in any area outside the Accommodation. This
includes the Coffee Break Room when the well is on flow.

All lines, valves, and related testing equipment shall be pressure tested
to their working pressures.

The portside access stairway to the Drill Floor will be "out of bounds" to
all personnel except those directly involved with the testing.

All gas tight and water tight doors will be kept closed, except for
passage, at all times during the testing programme, without exception.

Stay clear of burner booms; the flare could be shifted at any time from one
side to the other.

Do not turn any valves or beat on any lines without contacting testing
company personnel.

Cranes are not to be operated over flow lines or test equipment unless
authorised by Toolpusher/Operator Representative.

All pre-cement vents to be closed and barite tank pressured up during flow
periods.

All portholes in messhall will be kept closed during flow periods.

‘Derrickman is to ensure he can transfer kill mud to the Halliburton unit at

short notice.

Driller and Drill Crews to be briefed on "Emergency Shut-in Procedures'.

The oncoming crew at tour change are to be fully briefed on operations
projected for their shift.

Report anything out of the ordinary to the Toolpusher or Captain.

Drillers will monitor hole level using trip tank to check for leaks in BOP
or test string.



35.

36.

37.

38.

39.

The diverter packer will be installed whenever practical.
All personnel will maintain good housekeeping in their respective areas.

A copy of the test programme will be available in the Toolpusher's office
for Drillers and Department Heads.

The Captain has the ultimate responsibility for the vessel.
The port crane will be isolated electrically during testing.

Note: Major precautions/procedures, e.g. "well control” will be discussed
with the specialist personnel concerned.



STATION ASSIGNMENTS FOR WELL TESTING

CAPTAIN IN CHARGE, IN CONTROL ROOM

CHIEF MATE TOP OF PILOT HOUSE

BALLAST CONTROL OPERATOR MAIN DECK: DEPLOY FIRE FIGHTING EQUIPMENT AS
DIRECTED BY CHIEF MATE

AB MAN DRY CHEMICAL HOSE

AB MAN FOAM HOSE

MECHANIC MAN CHOPPER DECK WATER CANNON: ACTIVATE FOAM &
DRY CHEMICAL ON ORDERS FROM CHIEF MATE

CRANE OP & TWO ROUSTABOUTS DON FIRE SUITS AND MAN HOSE STATION #12

WELDER, AB, ONE ROUSTABOUT DON FIRE SUITS AND MAN HOSE STATION #7

CHIEF ENGINEER IN CHARGE, SCR ROOM

ELECTRICIAN ASSIST CHIEF ENGINEER

DRtLL CREW AS DIRECTED BY TOOILPUSHER

OPERATOR & THIRD PARTY AS DIRECTED BY OPERATOR REPRESENTATIVE

PERSONNEL '
OTHER ON TOUR HANDS NORMAL STATIONS
OFF-TOUR HANDS REPORT TO NORMALLY ASSIGNED STATIONS ON

SOUNDING OF GENERAI. ALARM

EQUIPMENT PREPARATIONS FOR WELL TESTING

- ONE FIRE PUMP ON THE LINE

- -SCBAs POSITIONED AS DESIRED BY TEST SUPERVISOR & 'TOOLPUSHER
- PORTABLE FIRE EXTINGUISHERS POSITIONED AS DESIRED BY TEST SUPERVISOR
- DELUGE SYSTEM MANUAL VALVES OPEN

- LEEWARD ANCHORS READY FOR SLIPPING

- WINDWARD ANCHORS READY FOR HAUL-IN

- CAPSULES READY FOR LAUNCHING

- FIRE HOSES & APPLICATORS RIGGED ATOP AFT WINCH HOUSES

- COVER REMOVED FROM ESS-7 BOX ON BRIDGE

- BOX GIRDERS UNLOCKED

- TWO GEL BLANKETS POSITIONED CLOSE WINDWARD OF TEST AREA



APPENDIX 2

HYDROGEN SULPHIDE DETECTED DURING DST

If necessary, shut in the well until sufficient positive pressure self
contained breathing apparatus are available to allow the work to proceed

safely.

Monitor hydrogen sulphide levels at the drill floor and adjacent.to the
burner boom in use, flowlines, testing equipment area.

Designate a safe breathing area (SBA) and instruct all personnel to report
to this SBA if a gas alarm is declared.

Advise the standby boat and all marine vessels to proceed to upwind of the
rig. -
Advise the helicopters base of the situation

Advise Petrofina Melbourne Office and shore base and also the drilling
contractors office of the situation.

If conditions allow, flow the well continually checking the Hydrogen
Sulphide level in the well fluids. If this does not drop below 160 ppm
within 30 minutes, shut in the well and designate the well as a known
hydrogen sulphide well and proceed accordingly.

When pulling and breaking out DST tools rig floor personnel should wear BA
sets until proven safe to return to normal operations.



a)

b)

a)

b)

APPENDIX 3

SAND PRODUCTION CRITERIA

SAND PRODUCTION CRITERIA FOR OIL WELLS

The recommended maximum allowable sustained sand production concentration is
no more than 50 1lbs/1000 bbls (less than .02 per cent). This value is too
low to be accurately measured during drill stem test operations without the
aid of additional equipment. Therefore, regular checks must be made on
erosion probes or on the choke to monitor for the effects of sand
production. An eroding choke will react as if the choke is being increased,
resulting in a decreasing wellhead pressure along with increasing flow rate.
For the purpose of estimation, 1% sand is roughly equivalent to 500 lbs sand
per 1000 bbl of production.

Sand detection probes will be used to indicate sand production in relative
terms. These probes cannot quantify concentrations. Sand probes are useful
to monitor relative changes following changes in the choke setting.

MAXIMUM SAND PRODUCTION CRITERIA IN GAS SANDS

The maximum allowable sand production to avoid erosion of the surface
equipment during gas zone testing cannot be determined solely based on
lbs/mmscfd. It is advised to take regular ultrasonic wall thickness checks
on surface equipment during the flow test if sand production is sustained.

Sand detection equipment such as "SANDEC probes' only give an indication if
sand is produced, but cannot quantify the concentration clearly. Especially
when condensate is produced, readings can be confusing. Regular checks on
erosion probes and on the choke are good erosion identifiers.
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Perforation Intervals

The proposed intervals to be perforated for the first run are as
follows:

Top Set: From 4599m to 4618m (19m)
Bottom Set: From 4629m to 4652m (23m)
Guns: Tubing conveyed, perforating guns.

3-3/8" TCP 22gr HM 6 SPF 60 phasing

Total Length of the Gun: + 53m

Reference Log: GR from the DLL/SDT/GR/MSFL run - 3 September 1989

Gun Drop Sub Placement

Depending on the testing results of the above intervals, consideration
will be given to test another interval between 4525m and 4575m.

In order to allow any interval between 4525m and 4575m to be perforated
at a later stage without pulling the testing string by using 1-11/16"
Enerjet guns (4 spf-zero phasing) the gun drop sub must be placed above
4520m (+ 5m above the top of reservoir).

Note: This set up will not allow to re-perforate the intervals
4599m-4611m and 4629m-4652m with 1-11/16" Enerjet in case of misfire of
tubing conveyed guns. Test string will have to be pulled to check the

guns.

Proposed Drawdown

In order to have a maximum drawdown on the formation and still be within
the safety limits of the drawdown across the testing packer (maximum
drawdown recommended = 5000 psi), displace tubing contents with diesel.
Assuming a diesel cushion of 4100m the maximum drawdown imposed on the
packer at the opening of the test string will be:

(1.52 SG - 0.87 SG) x 4100m = + 3900 psi.

The maximum drawdown imposed on the formation at 4600m assuming
hereafter reservoir pressures will be:

Reservoir Pressure Reservoir Pressure Drawdown Imposed
E.M.W. (S8.6G.) @ 4600m (psi) w/4100m of Diesel
Cushion (psi)

1.15 +7500 +1500

1.20 +7830 +1830

1.25 +8160 +2160

1.30 +8490 42490

1.35 48820 +2820

1.40 +9150 +2490

1.45 _ +9480 +2820



Note: By using Fresh Water instead of Diesel the drawdown will be
decreased by 750 psi.

Duration of Flowing, Shut-in Periods and Sampling Requirements

A supplementary programme will be issued and adapted as required to
cover all aspects of Reservoir Engineering related with the testing

operations.

General guide lines on the lengths of flowing and shut-in periods are

given below:

The drill stem test will normally be divided into four periods:

Initial flow
Initial shut-in
Final flow
Final shut-in.

£WN -

Unprogrammed choke size changes should be avoided where possible as they
make analysis of the rate/pressure data difficult if not impossible.

The following are some recommended times which can be used when specific
information about the potential test zone is unknown.

1. Initial Flow Period

The purpose of the initial flow period is to allow the pressure
in the wellbore below the packer to decrease to a value less than
the formation pressure. Therefore, the duration of the initial
flow period should be short. An initial flow period of 5 to 10
minutes will accomplish the necessary pressure reduction. The
full 10 minute initial flow period should be used only when
testing very tight formations. The presence of any detectable
blow is an indication that the initial flow period has been

adequate.

The time required should be stipulated by the Wellsite Reservoir
Engineer.

2. Initial Shut-In Period

The pressure build up during initial shut-in is slower than the
pressure decline during the initial flow. Thus, the minimum
initial shut-in time should be longer than the initial flow time.
Generally, permeability decreases with depth. At depths below
4000m and in low permeability wells 120 minutes is considered as
being the minimum time for initial shut-in. If the zone to be
tested has very low permeability, extra time is required.

3. Final Flow Period

The purpose of the final flow period is to determine the
producible fluid content and the rate of flow. In some low
pressure reservoirs the weight of the fluid column will balance
the formation pressure and prevent further entry of fluids.



Therefore, flow period need not extend beyond the time that the
well continues to flow.

/5 Final Shut-In Period

The purpose of the final shut-in period is to obtain formation
pressure build-up data to determine well bore damage,
permeability, and to check for pressure depletion. This is done
by comparing the pressure data from the final shut-in period with
the initial reservoir pressure. The final shut-in period
normally should be be at least one and a half (1-1/2) times the
final flow period. Do not reverse out during final shut-in.

Use of MUST

If the test interval has low permeability or the initial flow was
adequate to justify surface read out (SRO) and no plugging or mechanical
damage is suspected, the MUST actuator can be utilised.
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INTRODUCTION

Limited data is available to estimate the reservoir pressure, nature of
reservoir fluids and petrophysical rock properties to design the DST.

From the mud density used to drill the reservoir section, the initial
pressure is estimated between 7500 psi and 9500 psi at 4600m.

The transient pressure testing of the proposed intervals (4599m to 4618m
and 4629m to 4652m) will consist of:

- First flow/shut-in period to obtain the initial pressure.
- Second flow/shut-in period to clean up the well and eventually to

run the MUST valve actuator
- Depending on production fluids the test will proceed as follows:

0il Case - A long drawdown/build-up test. The duration will be decided,
at well site by the Reservoir Engineer as per the surface read out
pressure and production data.

Bottom hole samples are to be obtained with the well flowing at low
stabilized rate.

Gas or Gas Condensate Case - an increasing ratc isochronal test (3
rates) followed by a stabilised drawdown is to be carried out. Surface
gas and condensate samples are to be collected at the end of the flow

period.
PROGRAMME

This is a tentative programme subject to modification at well site
depending on the well performance and operational and safety
constraints.

Perforate the well under drawdown. Proposed bottom hole pressure + 6700
psi at 4600m which can be obtained with a + 4300m (or MIDRV depth) water
cushion. The underbalance will be between 800 psi and 2800 psi
depending on the reservoir pressure (7500 psi to 9500 psi).

Pull the drop bar and slick line to + 4250m.
Open the well at wellhead for 10 minutes.

Shut in the well at PCT during the time required to retrieve the drop

bar and slick line.

Open the well at PCT until clean formation fluids are produced. Use the
adjustable choke to control the rate.

Close the well at PCT and RIH the MUST actuator. Shut in the MUST valve
and open the PCT valve.

0il Reservoir Case:

- Make a long drawdown followed by a build-up. Production and
shut in times to be decided according to SRO pressure data.



- POOH the MUST actuator

- Produce the well at low rate to take bottom hole samples.

Dry Gas or Condensate Gas Case:

- Perform a 3 rate isochronal test (10/64, 20/64, 32/64 chokes)
followed by a long drawdown (24/64 choke). Production time to be
decided on site.

TEST DURATION AND PRESSURE GAUGES PROGRAMMING

The total testing time including RIH the test string (but excluding the
reverse circulation and POOH) is estimated at 6 to 7 days (low
permeability case), therefore the pressure gauges are to be programmed
for 8 days (2 Exal gauges) and 14 days (2 Exal gauges).

Include two Ameradas pressure recorders with 144 hour clock in the
string.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

TEST PROCEDURE

To Commence Upon Completion of 7" Gauge Ring/Junk Basket Run

Recover flex joint wear bushing.

Make up Assembly 1 - Fluted hanger, 2 slick joints, EZ tree plus 2 jnts
4-1/2" PH6 tubing, stand back.

Make up Assembly 2 - Lubricator valve, 3 joints 4-1/2" PH6 tubing, stand
back. Minimum 4-3/4" PH6 torque 7500 ft/lb, maximum torque 9370 ft/lb.
"Hold" test pressure 5500 psi, test time 30 seconds.

Make up and RIH with bottom nose, perforating guns (9) incl. safety
spacer, firing head - this equipment to be picked up from forward
catwalk. Radio silence is NOT required.

Pick up and RIH with 1 joint 2-3/8" EUE tubing (from aft catwalk). ALL
tubing to be drifted in V-door, and loose scale knocked out, minimum
2-3/4" EUE torque 1500 ft/lb, maximum 2300 ft/1b.

Pick up and RIH with vent sub.
Pick up and RIH with 1 joint 2-3/8" EUE tubing.

Pick up and RIH with 2-3/8" gun drop sub. Total drop assembly length =
top of drop assembly when dropped @

Pick up and RIH with joints 2-3/8" EUE tubing.

Make up and RIH with Assembly 3 - Perf x/over, 2-7/8" drop sub, Amerada
gauge carrier (if available), packer, X/over, safety joint, jar. Dope
to be applied sparingly to pin ends only.

RIH with 1 stand 4-3/4" DC, 3-1/2" IF, from Derrick.

Make up Exal gauge carrier, install gauges. Petrofina Wellsite
Reservoir Engineer to be present.

RIH with 1 stand 4-3/4" DC, 3-1/2" IF, from Derrick.

Make up Exal gauge carrier, install gauges. Petrofina Wellsite
Reservoir Engineer to be present.

Make up and RIH with Assembly & - HRT, PCT. Fill with XC Polymer, drill
water, viscous cushion.

RIH with 1 stand 4-3/4" DC, 3-1/2" IF from Derrick. Fill with vis
cushion.

Make up and RIH with Assembly 5 - RA sub, MIDRV. Fill with vis cushion.
Schlumberger to install radio active tag in RA sub.

RIH with 1 stand 4-3/4" DC, 3-1/2" IF from Derrick. Fill with vis
cushion.



19.

20.

21.
22.

23.

24
25.

26.

27.

28.

29.

30.

31.
32.
33.

34.

35.

36.
37.
38.
39.

40.

Pick up and RIH with Short.

Pick up and RIH with x/over, 3-1/2" IF pin x 3-1/2" XH box. Fill with
vis cushion.

Pick up and RIH with 18 x 4-3/4" DC, 4-1/2 XH from AFT pipe rack.

Pick up and RIH with x/over, 3-1/2" XH from Derrick.

Pick up and RIH with 3 x slip joints. Caution must be taken when
handling slip joints.

Pick up and RIH with MUST.
Pick up and RIH with x/over, 3-1/2" IF pin x 3-1/2" VAM box.

Pick up 1 joint 3-1/2" VAM tubing, minimum 3-1/2" VAM torque 4590 ft/lb.
Maximum torque 5610 ft/1b. "HOLD" test pressurec 6000 psi, time 30

seconds.
Pressure test against PCT to 5000 psi, Test 1.

Pick up and RIH with 3-1/2" VAM tubing, filling with water approximately
every 30 joints. Pressure tests will be marked on tubing tally sheet,
so as to total 6 when packer is on depth. Test 2 - 5800 psi. Test 3 -
6600 psi. Test 4 - 7400 psi. Test S - 8200 psi. Test 6 - 9000 psi.
Pick up 1 joint every 10 joints to unwind torque. NO rotation of string

at _any time. Pick up 1 joint before entering 5" liner.

Space out to pick up back-up fluted hanger plus x/overs so that top guns
at 4599m plus squat when hanger at wear bushing.

Pick up and RIH with 4-1/2" PH6 tubing. Changeout to 10.0m bails and
land fluted hanger with 1.0m plus "heave movement" stick up,
compensating with 4-1/2" PH6 tubing weight as string weight.

Perform Pressure Test 6 (refer step 28).

Run Schlumberger Correlation Log.

POOH to below fluted hanger - space out below hanger.

Make up Assembly 1 - Function EZ tree, RIH.

RIH on 4-1/2" PH6 tubing, filling with water. Install pin x pin x/over
4-1/2" PH6 x 4-1/2" ACME.

Make up Assembly 2 - RIH.

RIH on 4-1/2" PH6 tubing.

Run Schlumberger Correlation Log.
Pressure test to 9000 psi - Test 7.

Pick up and make flowhead with pup below. Make up flow and kill lines.



41.

42.

43.

44

45.

46.

47.

48.

49.

50.

S51.

52.

53.

54.

55.

56.

57.

Pick up to allow for squat. Rotate 5-6 turns to right. Pick up
sufficiently to remove DP slips, sit down with BHA weight on packer.

Check weight.
Sit hanger down to wear bushing.

Close lubricator valve. Pressure test to 9000 psi against front valves
choke manifold, swab valve, with Halliburton through kill valve.

Bleed off pressure.
Open Lubricator valve.

Close No. 3 rams. Check failsafes are open, i.e. communication is
established with tubing and 7" annulus.

Open MIDRV with 5500 psi internal pressure (3 cycles remain) using
Halliburton. Annular pressure to be 100 psi - Mud Pump. Log of strokes
vs pressure is to be kept by driller whenever annulus is pressured up
using mud pump. Pressure is to be bled off using valve fitted to choke
manifold, never autochokes. Returns to be to the trip tank. All
volumes vented to the trip tank to be logged. When bleeding off
pressure due to thermal expansion or tubing ballooning, driller must log
initial and final pressures and volume bled off to trip tank.

Reverse circulate out contents of tubing - down flowline, overboard,
using mud pump, initially choking back flow so as to limit flowrate to

2 bpm max. Continue to reverse circulate until 1.52 SG returns or clean
mud returns whichever is later.

Pump 20 bbl Hi Vis mud followed by drillwater. Spot Hi Vis outside
MIDRV. Maximum pump rate 1 bpm with Halliburton.

Increase pump rate until MIDRV closes - approximately 2 bpm with 1 port
open.

Rig up Schlumberger slick line BOPs and lubricator with drop bar
assembly. Pressure test to 9000 psi against lubricator valve and
flowline to choke manifold, using Halliburton.

Bleed pressure to 1000 psi in tubing to PCT. Close kill valve.

Pressure up annulus to 1500 psi to open PCT. Bleed off remaining
tubing pressure through choke manifold.

RIH with drop bar assembly. Tag firing head. Pick up 10.0m. Free fall
onto firing head. Well closed in at choke manifold front valves.

Monitor and record pressure and choke manifold. When pressure
stabilised (provided not excessively high), pull drop bar assembly to

surface. Close swab valve.

Open adjustable choke - full close to full open in approximately 1
minute.

Initial flow period - 10 minutes.



58.

59.

60.

61.

62.

63.

64.

65.

66.

Close well in at PCT by bleeding off annulus pressure. Monitor and
record pressure and choke manifold. Close choke manifold front valve -

approximately 1 hour.

Open PCT with approximately 1500 psi annular pressure (mud pump). Using
adjustible choke flow well until satisfactorily cleaned up - if flow
rate is low take returns to gauge tank - approx. 3-6 hours expected.

Close well at PCT by bleeding off annulus pressure. Close in at choke
manifold, record tubing head pressure. Close lubricator valve - bleed

off above valve.

Rig up Schlumberger mono cable, wireline BOPs and lubricator with MUST
equipment installed (Actuator and gauges).

Pressure test lubricator against lubricator valve and flowline with
Halliburton to 9000 psi.

Bleed off pressure to previously recorded tubing head pressure (Step
60).

Open lubricator valve, RIH and locate MUST gauges in MUST body.
Open PCT by applying 1500psi annular pressure with mud pump.

Monitor pressures below MUST to ensure MUST is not leaking -
approximately 1/2 hour minimum.

Further procedures to be issued when well response - fluid type, pressures,
flow rates, are known - i.e. around Step 60.
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INTRODUCTION
Depending on test results on the lst two perforated intervals, a
decision will be taken to acidize the well in order to improve the flow

characteristics by removing formation damage caused during drilling and
cementing. (Refer Appendix 1)

GENERAL DATA
Intervals to be stimulated:

4599 to 4618 (19m)
4629 to 4652 (23m)

Type of Mud:

Halliburton MCA (Mud cleanout acid)
Acid Concentration:

15% HC1
Quantity:

3700 gallons (+ 27 gallons/ft gross
or + 50, gallons/ft - new related with GR be;pw 60 GAPI)

(See Appendix 3)
Diverting Agent:
20 gallons of gellified water.

Note: The decision to utilize the diverting agent will depend on
the injectivity test(s) results.

Acid Preflush:
None

Overflush:

+ 1000 gallons of diesel with Musola (50 gal) in case of an oil
well but only if diversion is utilized.

(TTTOPTY LTUTTTING ONTIT O PN TTION

3700 gallons of 15% HC1 Halliburton MCA acid.



Chemical Amount Purpose

Freshwater 1675 gal Base fluid

HAI-75 56 gal Corrosion inhibitor
FR-1A 37 gal ) PH control

FR-2 185 1b ) Iron sequestring agent
PEN 88 3.7 gal Penetrating agent

Morflo II 110 gal Surfactant

Mugol A 185 gal Mutual solvent

20 Bi-Hydrochloric Acid 1633 gal Treatment fluid

Diverting Agent Composition:

200 gallons of gellified water diverting agent.

Chemical Amount Purpose

Fresh water 200 gal Base fluid
WG-11 12 1b Gelling agent
K-34 0.5 1b PH adjust

HYG-3 0.5 1b PH adjust
TBA-350 40 1b Diverting agent

Note: Decision to utilize or not the diverting gellified water
combination will depend mainly on injectivity test results.
\

SAFETY
Safety Gear:

As a minimum every person working on the Acid Programme should wear
safety glasses. Also those working directly with the acid, as well as
the Pump Operator should be wearing a full face mask, rubber gloves and
wet suit.

Neutralizing Agents:

A neutralizing agent, such as sodium bicarbonate, should be available on
location for the following purposes:

i) Neutralization of any acid inadvertently spilled onto deck.
ii) Neutralizating agent, in a water solution, for immediate
treatment of anyone who comes into direct contact with
R R e T

R T D P N A TR T
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Note: Halliburton will be responsible for supply of top drum required
to hold neutralizing agent, as well as a shower which should be
available near the acid tank area.

EQUIPMENT REQUIRED

Suction Hoses - Miniumum 100 ft -

1 x Acid Tank

1 x Acid Transfer Pump - air operated

1 x Centrifugal Pump - with Zone 01 motor
1 x 2" Check Valve

V& WN =
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PROGRAMME

This programme is based on the following assumptions:

A. The well produces the minimum to have liquid hydrocarbons above
MIRV inside the tubing.
B. The test string above MIRV is clean from drilling mud or has been

circulated to clean diesel with Musol A.

Rig up a suction HT-400 pumping unit, including the mixing pump in the
suction hole rig up.

Pressure test Halliburton lines up to 9000 psi - 15 minutes.

With PCT open, perform injectivity test with diesel and Musol A -

minimum 10 bls.
Maximum Pressure - depending on well data and test string contents.

If the well has enough injectivity (>0.05 bl/wire) prepare for acid job.

Mix acid and associated chemicals as per programme and as directed by
Halliburton engineer.

Close PCT and with MIRV open, circulate the acid down as close as
practical to the MIRV.
)

Pump in Sequence:

- 2000 gal 15% HCA acid

- 200 gal gellified water with diverting (see note)
- 1700 gal 15% HCA acid

- 1000 gal diesel with 50 gal/1000 gal Musol A

- Follow with diesel

Close MIRV and start bullheading test string contents into formation.
Do not exceed FRAC pressure - estimated to be 13,600 psi at 4775 mkb.

Pump acid into formation as fast as possible without exceeding FRAC
pressure until diverting solution reaches top of perforations, then

reduce, if possible, the rate to + 1 BPM until the end of overflush.

Flush displacement and open the well.
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STANDARD KILL PROCEDURE

1. If produced fluid is gas, bullhead mud to MIDRV with Halliburton.

2. Bleed off annular pressure to close PCT.

3. Open MIDRV using Halliburton with flowline and swab valves closed (SHORT
is back-up for MIDRV).

4, Close kill valve, open flowline valve.

5. Reverse circulate, taking returns through test manifold adjustible

choke. Max circulating rate 2 bpm.

6. When "clean" mud at surface stop circulation.
7. Close flowline valve, open kill valve.

8. Circulate mud down tubiﬁg to close MIDRV.

9. Open PCT with annular pressure.

10. Halliburton bullhead contents below MIDRV of "tubing and below packer
annulus" into formation.

a) At maximum rate possible with maximum 80% of FRAC pressure
b) Graph of volume vs bottom hole hydrostatic pressure prepared

11. Observe well static for 30 minutes.

12. Increase annular pressure to rupture disc in SHORT, 2900-3600 psi.
13. Bleed off annular pressure to close PCT. Open No. 3 rams.

14. Pick up to unseat packer - care must be taken as gas may have
accumulated under packer.

15. Taking care not to set packer, sit back down on hanger.

16. Close No. 3 rams.
17. Observe well at rig choke manifold for 30 minutes.

18. Circulate down tubing through SHORT, taking returns through autochoke on
rigmanifold to degasser.

19. Open No. 3 rams. Observe well static for 30 minutes.
20. Close lubricator valve.

21. Disconnect flowhead.

22. Open lubricator valve.

23. POOCH.



KILL SCENARIOS
1. Fire Onboard:

a) Kill procedure as normal if time available. If it is judged that
time is not available, bullhead to PCT.

b) Close PCT

c) Close SSTT and master valve

d) Flush surface equipment with Halliburton
2. Bad Wecather:

a) Close PCT

b) Bleed off tubing pressure

c) Close SSTT

d) Unlatch SSTT. Pick up above flex joint

e) Close shear rams and lower choke failsafes

f) Disconnect LMRP

Note: If produced fluid is gas them reverse out from MIRDV before Step B

3. Leak in Surface Lines
a) Close upstream valve closest to leak
b) Close next upstream valve. Suitable valves are: test choke
manifold valves, flowline valve, master valve, lubricator valve,
SSTT.
d) Bleed off surface equipment
4. Leak Between SSTT and Flowhead:
a) Close SSTT

b) Close PCT

c) Allow pressure to bleed off
d) Unlatch SSTT, pull back
e) Close shear rams.

Note: A regular log (15 mins) of trip tank volume will be kept by
Driller to detect such a leak.



5. Test String Leaking Below SSTT:

a) Close SSTT

b) Pressure up annulus to rupture SHORT

c) Bleed off pressure through rig autochoke to close PCT

d) Reverse circulate to kill well

e) Open DCT

f) Bullhead mud to perforation then proceed as normal for kill

If leak is below PCT, then bullhead down annulus to kill well.

EQUIPMENT TRIM

Normal Trim - Well Flowing:

Lower inner and outer failsafes Open
Kill and upper choke failsafes Closed
No. 3 rams Closed
PCT, SSTT, lubricator, master valve Open
MIDRV Closed
Swab and kill valves - surface tree Closed
Flowline valve Open
Rig manifold - Vales 4, 9, 10 and to aft

side sensor Open
Rig manifold - Valves 3, 7, 8, 13, 14, 15,

19, 20, aft autochoke Closed
Halliburton unit - cement line valves Open
Cement standpipe lo-torque - rig floor Closed

Normal Trim - Well Closed:

Lower inner and outer failsafes Open
Kill and upper choke failsafes - Closed
No. 3 rams Closed
PCT, MIDRV Closed
SSTT, lubricator valve, master valve Open
Swab and kill valves - surface tree Closed
Flowline valve Open
Upstream valves Schlumberger choke manifold Closed
. Rig manifold - Vales 4, 9, 10 and to aft

side sensor Open
Rig manifold - Valves 3, 7, 8, 13, 14, 15,

19, 20, aft autochoke - Closed
Halliburton unit - cement line valves Open

Cement standpipe lo-torque - rig floor Closed
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10.

11.

12.

13.

14.

After DST No. 1 Surface Sampling Programme is completed, kill the well
as per standard Kill Procedure in Testing Programme Supplement No. 5.

POOH with test string, racking back upper test tree in derrick. Also
rack back 3-1/2" VAM tubing in stands. NOTE: Protect the pin ends
before racking back.

Lay out testing BHA but rack back 4-3/4" drill collars.

RIH with 2-7/8" x 3-1/2" tapered drill pipe string with spaced out 7"
and 5" scrapers in order to scrape the 7" casing and 5" liner until
4599m (top of the perforation).

Circulate the well at maximum rate for as long as necessary to have the
well clean and the mud completly homogenous. Pump one or more viscous

pills if necessary.
POOH with 2-7/8" and 3-1/2" open ended drill pipe.

Rig up Schlumberger and RIH with 4.05" gauge ring until top of
perforations at 4599m.

Schlumberger RIH with 5" EZSV Halliburton bridge plug with CCL and GR.
Schlumberger set bridge plug on the middle of the first joint above top

perforations.

POOH with Schlumberger and pressure test BP up to 4000 psi over 15
minutes.

Perform complete BOP, choke manifold and surface equipment pressure
test.

Prepare to RIH with DST No. 2 test string.

The test string will be run as per DST No. 1 except for the tail pipe
below packer that will be modified to accommodate the new gun length and
positioning of gun drop sub and vent sub. NOTE: Packer setting depth
will be slightly raised in order to have the slips on an unmarked
portion of casing.

String will be run as per Testing Programme Supplement No. 3 from Point
No. 3 onwards with the only differences being as follows:

- The "Hold" to test tubing system will not be utilised, use jam
system only.

- A tracer should be spiked into water cushion and mud in hole, so
that it will be easier to clearly monitor recovered fluids.

- The MUST will not be run.

The proposed intervals to be perforated and a clearly defined programme
of flow and shut in periods, together with a list of data/parameters to
be monitored every 30 minutes/hourly, will be provided in a separate
programme.
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2.3

2.4

INTERVAL TO TEST
The interval to be perforated for the DST #2 is as follows:
Interval 4535m to 4545m

Guns Tubing conveyed. Perforating guns 3-3/8" TCP 22 GR HM
6 SPF 60 phasing

Ref. Log GR from DLL/SDT/GR/MSFL run - 3.9.89

PROGRAMME

With the well closed at choke manifold, fire the TCP guns by running the
drop bar assembly with a slick line. The underbalance is obtained with
a drilling water (SG=1.0) cushion from the surface to the MIRDV.

Pull out of drop bar assembly and open the well for 10 minutes. Flow to
be diverted to the gauge tanks.

Close the well at PCT for 2 hours.

Open the well for clean up.

2.4.1 The clean up should be done at maximum possible rate only limited
by surface capacity installations, safety, maximum allowed
pressure differential across the packer (10,000 psi) and possible
sand production.

Note: After clean up is completed do not allow the wellhead
pressure to drop below 300 psi.

2.4.2 Produce the water cushion to the gauge tank and monitor every 15
minutes the cumulative production when the well starts producing
the mud cushion below MIRDV switch flow to the burner booms.

2.4.3 After the well is clean and BSW is acceptable (< 5%) divert
production through the separator. Choke to be advised by
Reservoir Engineer.

2.4.4 During the water cushion and mud unloading take and keep wellhead
(not pressurized) samples every 1 hour.

2.4.5 With the well producing through the separator record every 30
minutes the following data:

- wellhead pressure

- wellhead temperature

- gas, oil and water rates

- gas, oil and water specific gravity

- temperature and pressure at separator

2.4.6 Every hour take samples of the water at separator and make
chemical analysis to determine the salinity and the presence of
the tracer used in water cushion and mud.



2.5

2.4.7 The duration of clean up period and last choke before shut-in for
build up will be decided by the Reservoir Engineer.

Shut in the well at PCT for build up. Duration to be decided by the
Reservoir Engineer.

Produce the well on stable conditions to collect surface or bottom hole
samples as will be dictated by produced reservoir fluids.

- 6 pressured oil samples
- 6 pressured gas samples

Note: If the cleaning period indicates the test interval has low
permeability, which implies a long time to reach stabilisation, the
sampling will be carried out just before the well is shut in for
build-up.
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PETROFINA EXPLORATION AUSTRALIA S.A.
ANEMONE-1A

ABANDONMENT PROGRAMME

Well Name: Anemone

Location: Offshore Bass Strait - Vic/P20 Permit
Co-ordinates: Latitude - 38°45'52.24"S

Longitude- 148°19'49.7"E

Rig: Zapata Arctic (Semisubmersible)
KBE = 27m
Water Depth: 231m
Formation: Latrobe Group Sandstones
Type of Job: Cement Plug, Abandonment and Wellhead Recovery
1. Well Summary

Please refer to Well Diagram and Well Stratigraphy.

2. Objective

Abandon Anemone-1A and recover wellhead accordingly with Submerged Lands
Act Schedule recommendations.



10.

11.

Page 2

ANEMONE-1A
ABANDONMENT PROGRAMME

After DST 2 testing programme is complete on interval 4535 to 4545m kill
the well as per standard kill procedure in Testing Programme Supplement
No. 5.

POOH with test string, laying down all the DST tools and 3-1/2" tubing.

RIH with tapered 2-3/8" tubing (+400m) x 3-1/2" drill string until top
of the 5" EZSV bridge plug (4593m).

Circulate the well clean and displace mud with corrosion inhibited mud.

Rig up and pressure test Halliburton cementing line up to 5000psi, pump
balanced 150m cement plug (cement plug #1) on top of the 5" bridge plug.

Pump in sequence:

- 5 bbl seawater

- 8.7 bbl slurry (1.90 SG)

- 1 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.

POOH until 4400mkb and reverse circulate at least 200% tubing and drill
pipe volume.

With tubing shoe at 4400mkb, pump balanced 150m cement plug (cement plug
#2) - expected top of cement at 4250mkb.

Pump in sequence:

- 5 bbl seawater

- 14.5 bbl slurry (1.90 SG)

- 0.5 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.

POOH with 10 stands and reverse circulate at least 200% tubing and drill
pipe volume.

WOC, then run back in and tag cement with +50001b.

Pull to +3000mkb (+50m below 7" liner packer) and pressure test cement
plug to 4000psi over 15 minutes.

With tubing shoe at +3000mkb pump 100m balanced cement plug #3.
Pump in sequence:

- 5 bbl seawater

- 13 bbl slurry (1.90 SG)

- 0.5 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Page 3
POOH 10 stands and reverse circulate at least 200% tubing and DP volume.
POOH with 2-3/8" tubing x 3-1/2" drill pipe tapered string.

Prepare and RIH 7" casing + 9-5/8" casing cutter BHA on 3-1/2" DP until
1075mkb (+30m above 13-3/8" casing shoe).

Cut 7" casing and 9-5/8" casing strings at +1075mkb.

Confirm cut of the 9-5/8" casing strings by observing pressure leak off
after pressure testing up to 1000psi.

POOH with casing cutter assembly.

RIH with tapered 2-3/8" tubing (+300m) x 3-1/2" drill pipe string to
+1110mkb. Pump and set 150m balanced Cement Plug #4 (+100m after
squeeze).

Pump in sequence:

- 5 bbl seawater

- 18 bbl slurry (1.90 SG)

- 0.5 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.

POOH 10 stands. Close pipe rams and squeeze cement in the 12-1/4" hole
x 9-5/8" casing annulus. Squeeze a maximum 5 bbl in hesitation.
Maximum surface pressure during squeeze 1000psi.

Reverse circulate at least 200% tubing and drill pipe volume.

Pressure test cement plug to 1000psi.

Pull with 2-3/8" tubing to 340mkb and pump 50m balanced Cement Plug #5.

Pump in sequence:
- 5 bbl seawater

- 7 bbl slurry (1.90 SG)
- 0.5 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.
Pull to 280mkb and reverse circulate at least 200% drill pipe volume.

POOH. Make up jet sub and RIH. Circulate and wash wellhead and BOPs.
Displace to seawater. Recover wear bushings.

Rig up Schlumberger and perforate 2-3 shots at 266mkb with 4" casing
gun. Observe the well and POOH with Schlumberger. ’



26.

27.

28.

29.

30.

31.

32.

33.

Page 4
Run back in and tag surface cement plug.
Pull BOP stack.
RIH with wellhead retrieving tool (with plugs removed) and shot
cannister spaced out so that top of explosive is aligned with first 30

connection, i.e. 266.38mkb. Engage retrieving tool and remove ROV
and/or Subsea camera.

1"

Make up detonator in primer charge (observe radio silence and stop
welding). Run primer body on firing cable into shot cannister.

Apply 100,0001b pull and fire explosives.

Pull wellhead and RIH with 2-3/8" tubing or 3-1/2" inside 7" casing if
possible until 290mkb (Cement Plug #5 TOP). Utilize ROV to guide tubing
if necessary. Pump cement plug No. 6 in order to cover cut casings and

cover the well until mud line.
Pump in sequence:
- 5 bbl seawater

- 20 bbl slurry (1.90 SG)
1 bbl seawater and displacement

Note: Cement additives as per Halliburton recommendation.

POOH and go down with ROV to inspect seabed within 70m of the abandoned
well. Fill in Certificate of Seabed Clearance.

Prepare to rack anchors and move.
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3. DRILLING UNIT
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) EXHIBIT “C"
DESCRIPTION OF MOBILE DRILLING UNIT

ZAPATA ARCTIC
ZAPATA SS-4000

DRILLING UNIT, DRILLING EQUIPMENT,
MATERIALS, SUPPLIES AND SERVICES

PART I .
DRILLING UNIT TO BE FURNISHED BY CONTRACTOR

A. FLOATING DRILLING VESSEL

Self propelled twin-hulled

1. Type Zapata  SS-4000 Class Semi-submersible.
b s and elevated water tight

seabarge catamaran with six stabilizing column
working platform.

2. Major Dimensions

’,ﬁd
e (a) Length lower hulls: 380.6°
o (b) Overall width: '236.2'
44_3"

(c) Each lower hull width:
(d) Separation between lower hulls: 147.6°

{e) Lower hull depth: 26.2°

(f) Number of stabilizing columns: 6

(g) Height of stabilizing columns: 95.8°

(h) Diameter of stabilizing columns: 4 @ 32.8°
2@ 28.9°
122.0°

(i) Height to low steel:
(j) Height to upper deck at center line: 137.1°
(k) Depth of upper hull at center line: 15.1°

(1) Upper deck width: 203.4'

(m) Upper deck tength: 257.2¢

(n) Diameter of struts and braces: 6.1' to 8.8'
77.0°

(o) Drilling draft: -
(p) Drilling displacement: 36,340 short tons
(q) Drilling draft wave clearance: 45.0°
(r) Drilling draft clearance wave: 75.0°
(s) Severe storm draft (drilling survival): 61.0°
(t) Severe storm displacement: 33,610 short tons
(u) Severe storm wave clearance: 61.0°
(v) Severe storm clearance wave: 119.0°
(w) Severe storm displacement: 33,100 short tons



3. Variable Load and Storage Capacities

variable Load Capacities:

4,470 short tons
3,165 short tons
3,640 short tons

Drilling mode:
Transit mode:
Drilling survival:

The variable deck load is that semi-permanent weight that the Drilling Unit can
transport and store in either the transit or operating conditions. The variable
deck load consists of bulk tanks, sack stores, tubulars, supplies, riser, BOP,

1iquid mud, vertical tensions of riser tensioners, guideline tensioners and

hookload; the drilling and the associated equipment not originally installed on
the rig. The variable deck load does not include liquids in lower hull, mooring

weight in transit or mooring tension while drilling.

Storage Capacities:

Upper Hull Capacities:

Bulk Mud and Cement
w/P-taaks at 1,800 Cu. ft.
and 3 pre-cementing tanks at 1,000

Cu. ft.: 17,400 Cu. ft.

Sack Materials (gross): 4,000 sacks

Liquid Mud in 4 tanks 2,688 bbls.
Slug tank: 58 bbls.
272 bbls.

Liquid mud in 4 process tanks:

Pipe rack: Forward: 3,766 sq. ft.
Aft: 4,734.4 sq. ft.

Total: 8,500.4 sq. ft.

Riser rack: 3,766 sq. ft.

Potable water: 1,233 bbls.

Lower Hull Capacities:

fuel 0il: 15,069 bbls.

Drill HWater: 12,510 bbls.

4. Propulsion System

t nozzles (one each hull), each driven

Two 10°' diameter propellers with Kor
Total propulsion power: 6,800 hp

by four (4) 850 hp electric motors.

EXHIBIT "C" - PART I
February 12, 1988
Page 2
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Propulsion Characteristics
Transit draft: 24.3'
Lower hull depth: 26.2°
Lower hull freeboard: 2.0*
22,744 short tons

Displacement:

Trial speed on calm and deep open sea -

Approximate propulsion speed data:
avg. 10 kts.

under Beaufort Scale of 3 or less on the draft 7.4 meters:

Minimum Operating Water Depth 150°

Maximum Severe Environment Operating Water Depth 2,000°

Classification and Certification

column stabilized driliing unit, Haltese

American Bureau of Shipping (ABS)
AMS, for unrestricted ocean service.

Cross A-1, Circle M, Maltese Cross

Ice Class IC strengtening for pontoons, propulsion and steering gear

Country of Registration Y.S.A.

VESSEL MOORING SYSTEM

The Zapata SS-4000 mooring system is a twelve-point sy

stem consisting of the

following:
Anchors: 12 - 44,000 1b. Stevfix
Chain: 12 - 2,250° lengths 2-3/4" stud link

ABS-certified anchor chain

Mooring Wire Lines: 12 - (5,500°') 3" wire rope

12 - Pendant line buoys, steel construction

Buoys:
with separate compartments

.4 - Skaggit Model ETW-300/44 double drum, double
wildcat mooring winch/anchor windlass, powered by
710 hp D.C. motor with band brake, dynamic brake,
level wind footage and teasion indicators. ,

Hinch-YHindlass:

4 - Skaggit Model ETW-300/44 single drum, “single
wildcat mooring winch/anchor windlass, powered by
710 hp D.C. motor with band brake, dynamic brake,
level wind footage and tension indicators.

Control station at each corner of drilling unit

Controls:
with windlasses

EXHIBIT *C* - PART I
February 12, 1988
Page 3
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" Fairleads: 12 - column mounted, UCWF3/44 wire rope chain
- fairleaders (2-3/4" chain, 3" wire)

12 - 2,200° pendant lines w/4 power-driven, double

Pendant Lines & Reels:
drum storage reels

HELIPORT

Octagonal shape, 89°10% across, each side 35% long, designed to ABS and u.K.
and Boeing Chinook helicopters, with NewMar helicopter

rules for Sikorsky S-61
refueling system and Billy Pugh helicopter safety net.

LIVING QUARTERS

‘rooms, change rooms, hospital, whee

100-man capacity on two decks with gailey, mess, coapany representative’s

office, contractor representative's office, maintenance office, recreation
1 house, radio room and barge control center.

COMMUNICATIONS EQUIPMENT

1. Radio Telegraph Station

ansmitters and

1 - Marine Telegraphy Console including main and reserve tr
meeting SOLAS

receiver, auto alarm, auto keyer, chronometer, etc.,
requirements.

2. Emergency Padios

1 - ITT MacKay 403A lifeboat transceiver complete with antennas

1 - EPIRB ACR incorporated RLB1Z (or equal)

4 - MRTS5C RCA VHF FM emergency communication radios in lifeboats

3. Automatic Direction Finder (ADF)

Simrad/Taiyo model TOC 328HATS with antennas

4. VHF/FM Radio Telephones

. ]
th dual watch for bridge unit ard remotes

2 - Sailor RT 144AC, complete wi
1ler (1 - radio room; 1 bridge)

for Toolpusher and Ballast Contro

5. Maritime Radiotelephone Station

R.F. Harris SSB, 125W w/1000W linear amplifier, antenna coupler and antenna
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Backup Maritime Radiotelephone Station (SSB)

" Marconi CHIS05, SSB with automatic antenna coupler and with distress tone

10.

11.

12.

13.

14.

15.

generator and battery power

Aeromobile Equipment

King KY196 with speaker and microphoné'(covering all 720 aircraft channels)

Beacon 100W helicopter homing beacon -with

$5-1000 southern Avionics Radio
tic monitor/alarm receiver, and heli-pad

PC1000 antenna coupler, MR/ automa
antenna

YHF/FM Walkie Talkies

6 - VHF FM portable radios, intrinsically safe, standard type, complete

with battery charger{s), case{s) and accessories

Radio Telex (error correcting

Phillips model STB750 channelized ARQ system complete with teletype and

salective call

Radar

1 - JRC model JMA860, 60KW true motion, 10CM band wave length with antenna

1 - JRC model JMA8507, SOKW relative. motion, 3CM band wave length with

antenna
LORAN “C"
Navidyne ESZ7000

Satellite Navigation

Transtar Satellite Navigator/Omega Navigator

Gyroscopes
2 - Sperry Marine MK 37D Gyro with switchover

Autopilots
Sperry Marire dual autopilot

Depth Sounder

Furuno F851S complete with depth alarm and recorder, with ED202 digital

depth indicator
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G.

16.

17.

FIRE

T.Y. Monitoring System

drill floor, and cellar

Cameras to monitor pump rooms, propulsion rooms,
resentative's office

deck with monitors in ballast control room, company rep
and ‘toolpusher's office

Satellite Comuunications System

JRC model JUE3SA Inmarsat terminal for transmitting voice and fax via
satellite. Facsimile unit JRC model JAX-820

FIGHTING AND SAFETY EQUIPMENT

4 - Whittaker enclosed surifval capsules, 50-man capacity each; winterized

4 - 25-man ocean equipped inflatable 1ive raits, USCG approved
125 - life jackets
9 - life buoys with lines, lights and/or smoke signals

63 - portable fire extinguishers

12 - semi-portable fire extinguishers

1 - fixed CO2 system for paint locker

3 -. fixed Halon systems for engine/generator rooms, boiler room, and

emergency generator room

3-berth hospital with complete medicine chest and examination facilities

1 - 150 gal. foam fire extinguishing system for heliport

1 - water deluge system for drill floor and production test areas

1 - dry chemical unit, 2,500 1b. capacity for heliport

1 - sprinkler system for quarters

110 - survival suits

ALL EQUIPMENT WILL SATISFY SOLAS REQUIREMENTS

VESSEL POSITION INDICATOR

1 - Honeywell RS902 digital acoustic vessel position indicator system with
riser angle sensor and dual hydrophones )

3- Regén Bul]seyé with mounting brackets to attach to BOP stack and riser
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H. POWER SYSFEM

I.

J.

L.

1.

Engines and Alternators

4 - EMD 16E8 diesel engines, rated ABS continuous, 1950 bhp at 9S00 RPM,
each skid mounted unit includes 1 EMD model AZ0, AC alternator, ABS rated

and certified for 1,400KW, 2,000 KYA, for SCR system application

SCR System

Ross-Hi11 power system with 6 SCR modules, 2 auxiliary control and
reversing sub modules, 1 dynamic braking section, 1 -mud pump console, 2
propulsion consoles, 4 winch control and alternator control systems

Emergency Generator Unit

Caterpillar Model D3939TA turbocharged dieseil eiectric set with 86CKw,

marine AC generator

AIR COMPRESSORS

3 - Quincy model QSI490 w/125 hp motors, each rated 494 CFM at 125 Psi with
air dryer

2 - Bulk air compressors, Quincy model D75AS with 100 hp motor rated at 956
total SCFM at Psig with air dryers :

1 - emergency air compressor, Quincy model D350 with Lister ST2A diesel

ergine rated at 34.5 SCFM at 200 Psig -

2 - high pressure air compressors - Price booster type with 75 hp motor
rated at 125 SCFM each at 2,500 Psig, with air dryer ,

WATER DISTILLATION UNIT

2 - Koomey model W-10 reverse osmosis wztermakers, 3,500 gal./day each

SEWAGE TREATMENT PLANT

1 - Omnipure model 12M812-27 (3,600 gai./day)

VESSEL PUMPS

3 - seawater service pumps with 150 hp motors; 340 short tons/hr.
2 - drill water pumps with 120 hp motors, 120 short tons/hr.

2 - drill water pumps with 30 hp motors; 27 short tons/hr. ’

4 - ballast water pumps with 100 hp motors; 600 short tons/hr.

2 - ballast stripping pumps with 15 hp motors; 55 short tons/hr.
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M~
. 2 — fire and bilge pumps with 120 hp motors; 130 short tons/hr.
" . 2 - potable water pumps with 10 hp motors
[; 4 - fuel transfer pumps with 10 hp motors
| 2 - bilge pumps with 60 hp motors; 130 short tons/hr.
f M. CRANES
. 2 - National model 05-435 with 120° boom rated at 60 short tons at 30°
i radius
) 1 - National model 0S-215 with 120° boom rated at 43 short tons at 30°
[ radius
All cranes fitted with Markload X1-B load, radius capacity system
N. WELDING MACHINES
2 - 400 amp rectifier type DC welders
0. STEAM GENERATOR SYSTEM
< Y Howell complete steam generating system skid mounted, capable of furnishing 20
million BTU/hr. using #2 fuel oil and fresh water makeup with:

14 - fixed heaters

8 - portable heaters

2 - stand on, fixed heaters rated for 700,000 BTU/hr. indoor duty or
1,200,000 BTU/hr. outdoor duty

5 - de-icing units

P. TRASH COMPACTOR

1 - ITS trash ccmpactor, Scavenger electric model

Q. POLLUTION CONTROL SYSTEM

2 - column collecting tanks, 115 bbl. capacity each .
2 - oily water transfer pumps with 2 hp motors, 11 short tons/hr.
1 - oily water separator rated at 5.5 short tons/hour

R. SUPPLY YESSEL MOORING

Samson "Bird's Nest" type mooring system with 12* circular nylon surge lines
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S. PRODUCTION TEST FACILITIES

Port and starboard piping runs (including utilities) for Company-supplied PT
package

,
1
’
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A.

EXHIBIT "C"
DESCRIPTION OF MOBILE DRILLING UNIT

ZAPATA ARCTIC
ZAPATA SS-4000

DRILLING UNIT, DRILLING EQUIPMENT,
MATERIALS, SUPPLIES AND SERVICES

: PART II
DRILLING EQUIPMENT TO BE FURNISHED BY CONTRACTOR

DRILLING MACHINERY

1.

Derrick

CrawwGiss

Emsco C-3 type II electric drawworks with sand reel
of 9/16" wire line, Dretech model 15050 eddy current
thead with air controls, GBH breakout cathead, Koomey

3000 hp Continental
capacity of 23,100°
brake, GBH spinning ca
Crown Block saver

Drawworks powered w/three ESE79 DC electric motors rated 710 hp continuous,

920 hp intermittent

Branham Ind. dynamic bolted derrick, 1,300,000 1b. hook load capacity, 160°
x 46° x 40° with 20,0000 of 5 drill pipe racking capacity

Substructure
40* x 40' height from main deck to drill floor, 28', 600,000 1b. set back
capacity, 1,300,000 1b. rotary table support capacity
Mud Pumps
each

2 _ Continental Emsco triplex single acting piston slush pumps,
powered with ESE79DC slectric motors rated at 710 hp continuous, 920 hp

intermi ttent

2 - 6 x 8R, 100 hp 1750 RPM Mission Magnum I charging pumps, FD55 pulsation
dampeners on suchtions; dressed with 6-1/2% pump liners

Mud Mixing Pumps

3 - Mission Magnum I centrifugal pumps, 6 X 8R w/100 hp 1750 RPM electric
motor
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10.

11.

12.

13.

14.

15.

16.

17.

Crown Block

1 - 750 ton with 11 60" diameter sheaves for 1-1/2" line

Traveling Block

1 - 750 capacity with 8 60" sheaves for 1-1/2" line

Hook

1 - BJ 5750 Dynaplex, 750 ton capacity

Swivel

1 - Continental Emsco LB650, 650 ton capacity

Rotary Hoses
2 - 3-1/2" x 75', 5,000 PSI WP, 10,000 PSI test

Drilling Line

1 - 1-1/2", 6 x 19 IWRC XIPS

Ton Mile Intergrator

1 - Totco.Ton Mile recorder system for installation on drawworks. -

Rotary Table and Drive Unit

with 2-speed transmission, driven by

Continental Emsco 49-1/2" rotary table
ontinuous, 920 hp intermittent

1 ESE-79DC electric motor rated 710 hp ¢

Kelly Spinner

1 - International A6C heavy duty power sub., left and right rotation with

6-5/8" API reg. left hand pin box sub

Standpipe Manifold
1 - Demco dual standpipe manifold, 5%, 5,000 Psi WP, 7,500 Psi test

Mud Saver

1- Okeh mud saver bucket

Master and Kelly Bushings

1 - Yarco type MPCH hinged combination pin drive unit consisting of:

Varco type MPCH hinged master casing bushing complete for use in
49-1/2" rotary table with split extended API bowls: 1 set API No. 1,
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- 1 set API No. 2, 2 sets API No. 3; lifting sling and bit breaker-.
adapter. .

[

| 1 - Varco type 27 HDP roller kelly bushing

18. Elevator Links

: 1 set - Byron Jackson 4-3/4" x 144", 750 ton capacity
, 1 set - Byron Jackson 2-3/4" x 132", 350 ton capacity
: 1 set - Byron Jackson 3-1/2" x 144", 500 ton capacity

19. Choke Manifold

I . » ‘
| 3-1/16", 15,000 Psi WP with 2 20,000 Psi Swaco ultra chokes and 2 Cameron
15,000 Psi adjustable manual chokes

20. M:d Gas- Separaicr and Possum Belly Trip Tark

Swaco mud gas separator unitized with possum belly tank, 50 bbl. capacity

21. Rathole
1 - rathole assembly for Rangé—3 ké]]y

- 9 22. Mousehole
hf* 1 - mousehole assembly for Range-2 pipe

23. Drop-In Yalves

2 - Hydril ilZ drop-in back pressure valves with seating subs for 4-1/2%
and 5" X-hole connections_ .

24. Float Valve
1 - Gray inside BOP 6-1/2" o.d. with 4-1/2" i.f. connections

25. Circulating Test Sub

3 - 5" X-hole tool joint to Weco 1502 union

26. MWire Line Wiper '

1 - BJ or equal for 9/16" sandline

27. Mire Line Measuring Unit

1 - Mathey surveyor B2 power.driven measuring reel assembly with 25,000
0.092" diameter measuring line

?
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8.

.28.

29.

30.

31.

Air Hoists
T9- Joy AF-112 (3-rig floor; 4-cellar deck; 2-end of dragways)

6 - Joy JHA-100 on cellar deck for guideline and podline tensioners

2 - Joy AF-112 air hoists for retrieving towing bridles

1 - Joy AW-80 for monkey board

Drilling Functions Recorder

Totco 6-pen drilling recorder unit located on dri]]'f]oor

Electronic Mud System

Totco E5 electronic mud totalizer mud system for 4 pits and 1 trip tank

Survey Equipment

Totco No. 6 double recorded 0-8°, 0-16°, 0-7° (Hotwell), and 0-14°

(Hotwell), double chart with sirker bar retrieving assembly

DRILL STRING

1. Drill Pipe

2. PuE Joints

19.5 1b./ft., Grade E, R-2, drill pipe with 6—368" o.d. x
hole connections, 18~ taper on
le hardbanding on box

10,800° 5" o.d.,
3-3/4" i.d. flash weld tool joiats with 57 x-
boxes witin plastic internal coating and fine partic

end only

o.d., 19.5 1b./ft., Grade G-105, R-2, drill pipe with 6-1/2" o.d.

8,000* 5° 5
18~ taper on

x 3-1/2" i.d. flash weld tool joints with x-hole connections,
boxes, non-hardfaced with internal plastic coating

66 jts. Drilco "Heavy-Wate® 5" o.d. drill pipe w/6-1/2" o.d. x 3-1/8" i.d.
flash weld tool joints

2 - 7' pup joints, Grade G-105 5" x-hole box and pin, 6-1/2" o.d. 18°
shoulder, 3-1/4" i.d.
2 - 10° pup joints, Grade G-105 x-hole box and pin, 6-1/2; o.d., 18°
shoulder, 3-1/4" i.d.
2 - 15' pup joints, Grade G-105 s* x-hole box and pin, 6-1/2" o.d., 18

shoulder, 3-1/4" i.d.

o
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Subs

Necessary crossover subs for use with Contractor's drill string

Drill Collars

box up and pin down, spiral cut, z

6 - 9-1/2" o.d. x 3" i.d. X 31* drill collars w/ 7-5/8" API regular box up
and pin down, zip grooved (Drilco), spiral cut .

j.d. x 31°* drill collars w/6-5/8" API regular

40 jts. 8" o.d. x 2-13/16"
ip grooved (Drilco)

45 - 6-1/2" o.d. x 2-1/4" i.d. X 31° drill collars w/4-1/2" API x-hole box
up and pin down, spiral cut, zip grooved (Drilco)

Kelly

2 - 5-1/4" hexagon kellys X 54* overall, 51° working Space, 3" bore, 7-3/4"
o.d. top upset with 6-3/8" o.d. lower upset with 5 “extra hole” pin down,
pressed steel thread protectors (Drilco)

Kelly VYaives

2 - OMSCO 6-5/8" upper Kelly valve complete with wrench, 6-5/8" API reg.
left hand box and pin connections, 15,000 Psi test (HZS trim)

2 - OMSCO lower kelly valves, 7-1/2" o.d. 3" i.d., complete with wrench, x-
hole box and pin connections, 15,000 Psi test (H2S trim)

Bumper Subs

2 - 8" Baash-Ross 6-SI
2 - 6-1/2" Baash-Ross 6-SI

DRILL STRING HANDLING TOOLS

2 - Byron Jackson GG 5* air operated drill pipe elevator

1 - Byron Jackson MGG 3-1/2* 250-ton manual drill pipe elevator

1 set - drill pipe and casing tongs, Byron Jackson Type F with lug jaws, 2-
7/8" through 5-3/4" .

1 set - rotary tongs, Byron Jackson Type SOD complete with lug jaws 4"

through 15"
1 - Byron Jackson GG350-ton manual elevator for 5" drill pipe

1 set - rotary tongs, Byron Jackson Type DB complete with lug jaws for 3-

1/2* through 14-3/8"
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1 set. - rotary tongs, Byron Jackson Type B with extended heads for 13-3/8"

.through 24" casing
1 set - maritime hydraulics pneumatic power slips remotely operated for 5"
o.d. drill pipe

2 - Varco 5" type SDXL rotary slip complete with 5" inserts for 5" o.d.
drill pipe : .

1 - Varco 3-1/2% type SDML rotary slip complete with inserts for 3-1/2°

2 - Varco type DCS-L multi-segment drill collar slips complete with

circular buttons for 8" collars
2 - Yarco type DCS-L multi-segment drill collar slips complete with
circular buttons for 9-1/2" drill collars

2 - Varco type DCS-R multi-segment drill collar slips complete with
circular buttons for 5-1/2* - 7% drill collars

3 - Yarco type MPR multi-segment safety Elamp complete with case and wrench
for range 6-1/2" - 10-1/2" o.d.

2 - Byron ‘Jackson, type TA-150 center latch elevators (1 ea.) for handling

6-1/2" and 8" o.d. zip groove drill collars

1 - Byron Jackson type SLX-150 side door elevators for handling 9-1/2" o.d.
zip grooved drill collars ‘

1 - Byron Jackson type TA-150 air operated elevator for 6-1/2" o.d. zip

grocved drill collars
-8 - 1* subs for 6" drill collars
6 - 1ift subs for 8" drill collars

3 - 1ift subs for 9-1/2" drill collars

1 - Byron Jackson type TA-150 air operated elevator for 8" o.d. zip groove

drill collars
.d. zip

1 - Byron Jackson type TA-75 air operated elevator for 9-1/2" o
'

. groove drill collars

1 each - bit breaker for the following sizes: 24"-26"; 17-1/2"; 8-1/2";
and 12-1/4"

1 - dolly drill collar adapter with 1-3/4" x 36" links (80 ton)
1 - drill pipe spinner: Klampon or similar

Drilco Type I EZY Torque hydraulic cathead
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D.

CASING TOOLS

1 - Varco type CMSXL multi-segment casing

'3 - Byron Jackson 500-ton 20" air/manual operated elevator/spiders for
13-5/8" through 20" casing

3 - Byron Jackson 1000-ton 14~ air/manual operated elevator/spiders for
5-1/2* through 13-3/8" casing

1 - Lamb model 16,000 power casing tongs for sizes 5—1/2" 7" -9-5/8" and
13-3/8" o.d. casing

1 - Lamb model 20,000 power casing tong with jaw sets for 20" and 13-3/8"
casing

1 - type CB split bushing for 30" casing
1 - type CB split bushing fpr 26" casing

1 - Varco CMSXL casing slip for 30" casing

1 - Yarco type CMSXL multi- segment casing slip comp’lete'with circular

buttons for 20" o.d. casing

1 - insert bowl No. 1 (split) for use in type MPCH bushing to handle
13-3/8" and 11-3/4" o.d. casing

slip complete with circular

buttons for 13-3/8" o.d. casing

1 - insert bowl- No. 2 (split) for use in type MPCH bushing te handle

10-3/4" and 9-5/8" o.4. casing

1 - Varco 7° type CMSXL multi-segment casing
for 7 o.d. casing

slip complete with 7 inserts

1 - Varco CMSXL multi-segment casing slip complete with circular buttons
for 9-5/8" o.d. casing .

1 each - Byron Jackson type “SJ" single joint elevator for the following
casing sizes: 20"; 13-3/8%; 9-5/8" and 7"

2 - Byron Jackson swivel suspension assembiies

150 side door casing elevators for the

1 each - Byron Jackson type SLX-
9-5/8" and 7"

following casing sizes: 20%; 13-3/8%,
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,) E. FISHING TOOLS

"1 - Bowen 11-1/4" o.d. serfes 150 releasing and circulating overshot

{ complete with parts to engage and pack off 9-1/2" o.d. and 8" o.d. drill
collars with 6-5/8" API regular box connections

I

: 1 - Bowen 8-1/8" o.d. series 150 releasing and circulating overshot

complete with parts to engage and pack off 6-1/2" o.d. drill collars and 5"
o.d. drill pipe, with 5" x-hole box connection

1 - Bowen 5-5/8" o.d. series 150 releasing and circulating overshot
complete with parts to engage and pack of f 4-3/4" o.d. drill collars and 3-

( 1/2% o.d. drill pipe with 3-1/2" i.f. connection

‘ 1 - Bowen rotary taper tap complete with wickers tapered from 2-1/4" o.d.

; to 4-3/4" o.d. with 5" x-hole box connection

: 1 - 4-3/4* o.d. Bowen rotary taper tap with wickers tapered from 2-1/2°
o.d. to 1" o.d. to catch-1-1/4" i.d. through 2-1/4" i.d. with 3-1/2" i.f.
box connection

1 - 4-3/4" o.d. Bowen type “ZI" oil jar wita 3-1/2" i.f. connections

1 - 4-3/4" o.d. x 20" stroke Bowen fishing bumper sub with 3-172" 1i.f.
connections

g

1 - 6-1/2" o.d. Bowen type "I oil jar with 5" x-hole connections
1 - 8" o.d. Bowen type "Z" oil jar with 6-5/8" API regular connections

1 - Bowen junk sub for 7-1/2° to 8-1/2" hole with 4-1/2° API regular
connections -

1 - Bowen junk sub for 11-1/2° to 13* hole with 6-5/8" API regular

connections

1 - Bowen junk sub for 5-1/8" to 5-7/8" hole with 3-1/2" API regular
connections

1 - 8-1/4" Bowen flat bottomed junk mill with 4-1/2" API regular pin
connections

1 - 11" o.d. standard reverse circulation Bowen junk basket No.: 2690,
complete with magnet insert and 6-5/8" API regular box connections

1 - 7-7/8" o.d. standard reverse circulation Bowen junk basket No. 2567,
complete with magnet insert and 5" X hole box connection )

1 - 8* o.d. Bowen safety joint No. 7925 3-1/2" bore, with 6-5/8" API
regular tool joint box up pin down :
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1 -.6-3/4" o.d. Bowen safety joint No. 8280 3-3/4" bore, with 5" x-hole
tool joint box up and pin down

1 - 4-3/4" o.d. Bowen safety joint No. 7870 2-11/16" bore, with 3-1/2" i.f.
connections :

1 - 12" Bowen flat bottomed junk mill with 6-5/8" API regular pin
connection - o T

1 - 11-1/2" Impression Block with 6-5/8" API regular pin connection

1 - 8° Impression Block with 4-1/2" API regular pin connection

1 - 5" o.d. Bowen K and G fishing magnet for operation in 5-7/8" hole with

2-7/8" API regular connection
Wasipipe and Accessories:

600° 43.5 1b/ft., R-2, N-80 washpipe w/9-5/8" x-line connections
complete with lift plugs and rotary shoes

€00' 29.7 1b/ft., R-2, N-80 washpipe w/7-5/8" TSKP coanecticns
complete with 1ift plugs and rotary shoes

s F. MUD AND CEMENT SYSTEMS

1.

Mud System

4 - pressure tanks, 130C cu. ft. USCG coded for 65 Psi

4 - high and Tow level indicators, 1 for each storage tank
4 - remote weight indicators (K-M weighing system)

2 - surge tanks, 160 cu. ft. 8' diameter

Cement Systen

4 - pressure tanks, 1800 cu. ft. USCG coded for 65 Psi
4 - high and low level indicators, 1 for each storage tank

4 - remote weight indicators (K-M weighing system) ‘
3 - precementing tanks, 1000 cu. ft., 13' diameter, USCG coded for 65 Psi
with remote weight indicator (K-M weighing system and high and low level

indicators)
3 - remote weight indicators (K-M weighing system) '

Shale Shaker
1 - Thule 120* triple shale shaker including 3 200 YSM hydraulic units

Degasser
1 - Swaco vacuum type‘with 6 x 8 R pump driven by 100 h
motor

p explosion proof
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5. Desander
" 1 - Swaco 312 w/ 3 x 12" cones with 6 x 8 R pump driven by 100 hp explosion
proof motor, 1500 GPM capacity
6. Desilter/Mud Cleaner

1 - Swaco 8T4 desilter w/ 16 x 4" cones w'} § x 8 R pump driven by 100 hp -
explosion proof motor, 1200 GPM capacity mounted over a Thule VSM-200

hydraulically driven variable speed screen unit

7. Centrifuge
1 - Swaco 414 centrifuge with CLN mono feed pump, variable speed, maximum
feed rate of 100 GPM

8. kud Hixer and Agitators

4 - *"Lightnin" model 76-Q-25 heavy duty mud agitators, each powere;i with a

25 hp electric motor
4 - "Lightnin" model 71-Q-5 heavy duty mud agitators, each powered by a 5

hp 2lectric motor
1 - "Lightnin® model 71-Q-3 heavy duty mud agitator, powered by a 3 hp

electric motor

9. Cementing Unit

1 - Halliburton unit with Twin HT400 pumps, diesel driven
1 - electric motor driven hydraulic pump unit

Unit includes:
Hopper and screen, water hose, by-pass hose, sack cutter table,. cement

vat with screen and tool and utility box
1 - Halliburton recirculating mixer with 80 cu. ft. surge tank

SUBSEA CONTROL SYSTEM

Koomey closed loop control system with 2 2,500° capacity hose reels, each
complete with 2,250° of hose, master control panel, hydraulic control panel,

eiectric remote control panel, test panel, complete retrievable subsea control
hp) and 1,176 gallon 3,000 Psi WP

- pods, electrically driven pumps (3 x 40
]

surface accumuiator unit

RISER TENSIONING SYSTEM

8 - Western Gear riser tensioners, 80,000 1bs. each, 1-3/4" wire line (50°
travel), 9 air pressure vessels plus 3 standby vessels and.control panel

1 - Totco ton cycle indicator
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I. GUIDE LINE AND POD LINE TENSIONING SYSTEM

6 each - Western Gear guide line tensioners, 16,000 1bs. each, 4 for guide
lines, 2 for BOP pod lines

J. SUBSEA EQUIPMENT

1.

18-3/4", 15,000 Psi BOP Stack

2 - Vetco H-4 heavy duty 18-3/4" 15,000 Psi WP wellhead connector with
studded hub

1 - Hydril 18-3/4", 15,000 Psi WP extended dual ram blowout preventer H2S
trimmed. Studded top connection with CS-18 ring groove. Fitted with 4
3-1/16" CIN hubbed outlets with BX-154 stainless steel 1lined ring
grooves. Flanged bottom connection with-CX-18 ring groove. Dressed with

chear reas and £ pipe rams .

1 - Hydril 18-3/4", 15,000 Psi WP extended dual ram blowout preventer H2S
trimmed. Studded top connection with CX-18 ring groove. Flanged bottom
connection CX-18 ring groove. Fitted with 4 3-1/16" CIW hubbed outlets
with BX-154 stainless steel linad ring grooves. Dressed with 2 sets 5°
pipe rams, and can also be dressed with 1 set 3-1/2" - S" variable rams or
1 set of 3-1/2" pipe rams

H2S trimmed with 18-3/4"

1 - Hydril 18-3/4", 10,000 Psi annular preventer.
18-3/4" x 15,000 Psi -

x 10,000 Psi studded top and BX-164 ring groove.
flanged bottom with CS-18 ring groove

3 - (Iamer-:m0 type “F" gate valves, 3—1/16"'" 15,00 1b. WP with “DF"
actuator, 90° block target, clamp hub ends, stainless steel lined ring
grooves, stainless steel bonnet groove, super trim .

3 - Cameron type “F" gate valves, 3-1/8" bore with *DF" actuator, 3-1/8",
15,000 WP CIN clamp hub ends, stainless steel lined ring grooves, super
trim

1 - guide frame for 18-3/4", 15,000 1b_. WP BOP stack with 4 posts on 6'
radius, with sleeve for attaching Regan connector. Interfaces for Normar
carrier

1 - receiver plate assembly with hangoff