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I.

INTRODUCTION

Offshore Navigation (Australia) Pty. Ltd.(ONA), under con-
tract to Phillips Australian 0il Company (PHILLIPS), em-
ployed a Maxiran Radiopositioning System to position the

Drilling Vessel (D/V) DIAMOND M EPOCH on a location that
was designated by PHILLIPS as:

WELL LOCATION BRIDGEWATER BAY #1

The survey was conducted the Indian Ocean, off the coast
of Victoria, Australia. The well was located approximate-
ly 17 kilometers, at a bearing of 192°, from Cape

Bridgewater.

The ONA base of operation was established at Portland,

\

Victoria on 3 September 1983.




II.

FIELD OPERATIONS RECAP

The Maxiran system required to control this survey was
stored in Melbourne and Portland from a previous oper-
ation. ONA personnel necessary for this operation trav-
elled to Melbourne on 2 September 1983, and to Portland
on 3 Sept'ember. The Maxiran system was transported to
Station Crows Hill on 4 September. The Maxiran system
was calibrated at this station between 1200 and 1815
hours 4 September 1983. See "Maxiran Calibration" of

this report for details.

On completion of the Maxiran calibration, the Maxiran
base station equipment was transported to the three sites
occupied to control the survey. 1Installation of the
Maxiran base station equipment on these three sites was

completed on 5 September 1983.

The ONA mobile operator and mobile equiphent were trans-
ported via helicopter to the Drilling Vessel (D/V)
DIAMOND M EPOCH on 6 September 1983, arriving on board
the rig at 1345 hours that date. Installation of the
Maxiran mobile equipment on board the D/V DIAMOND M EPOCH

was completed at 2000 hours 6 September 1983.




II.

FIELD OPERATIONS RECAP (continued)

Towing of the D/V DIAMOND M EPOCH to the well site was un-
derway at 2400 hours 6 September 1983. Maxiran signals
from Station Mount Warrnambool were acquired at 1500

hours 7 September, and signals were acquired from Station

Cape Bridgewater at 1610 hours that date. Maxiran posi-
tion fixes to assist the rig in navigating to Well
Location BRIDGEWATER BAY #1 began at 1900 hours 7

September 1983.

The D/V DIAMOND M EPOCH arrived in the vicinity of the lo-
cation area at 2400 hours 8 September 1983 and stood by
for weather. The first anchor was set at 1030 hours 9
September. Some difficulty was experienced in setting
the rig on location due to rough weather dragging the an-
chors. The anchors were secured, and the final Maxiran
ranges were recorded at 0645 hours 16 September 1983.
See Appendix A, Daily Operations Logs, of this report for

details of operation.




II.

FIELD OPERATIONS RECAP (continued)

The Maxiran mobile equipment and ONA mobile operator were
transported to Portland by helicopter on 16 September
1983. The Maxiran mobile equipment was placed in storage
in Portland. Dismantling of the three base stations was
accomplished on 16 September. This equipment was placed
in storage in Warrnambool, Victoria to await return trans-

port to the ONA warehouse in Perth, W.A.

The ONA mobile operator was released from this survey on
16 September 1983. The remaining ONA personnel assigned

to this survey were released on 17 September 1983.

.



III.

GENERAL INFORMATION

A.

Maxiran frequencies used were:
Mobile Transmitter 441 MHz

Base Transmitter 429 MHz

Satisfactory radiotelephone communications were main-
tained between the Maxiran stations on the frequency

of 7840.0 (SSB) kilocycles.

The Maxiran field data was turned over to Mr. H.
Stapleton, the PHILLIPS representative, on 16
September 1983. The final Maxiran ranges recorded
were transmitted to the ONA office in Perth, W.A.

for final computation.

Three Maxiran base station installations were pro-

vided by ONA for this survey.

Three Maxiran base station sites were occupied to
control the survey. They were:

STATION CAPE BRIDGEWATER

STATION MOUNT RUSKIN

STATION MOUNT WARRNAMBOOL




III. GENERAL INFORMATION (continued)

In addition, Station Crows Hill was occupied to cal-

ibrate the Maxiran system, prior to the commencement

of the survey.

The maximum range observed by the Maxiran system dur-

ing this survey was 195 kilometers.

The Maxiran mobile equipment was checked daily for
proper delay setting. The delay setting was deter-
mined by a Maxiran Calibration conducted on 4

September 1983.




IV. MAXIRAN CALIBRATION

The Maxiran system was calibrated on 4 September 1983,
prior to the commencement of the Well Location
BRIDGEWATER BAY #1 survey. For this calibration, the

Maxiran system was transported to Station Crows Hill, and

the equipment installed at two markers at this site. The
Maxiran mobile equipment was installed at the Station
Crows Hill marker, and the Maxiran base station equipment
was installed at the calibration marker. The computed
slope range of 1005 meters between the two markers was

used to calibrate the system.

The following pages consist of the field report of this

calibration.
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Linvg Az v O/JﬂJZa/EMAXIRAN CALIBRATION /ﬁfepeq

OFFSHORE NAVIGATION, INC.

RT L/NERZ 1N “BYLseS

_ A . AMP TP PC Biodic &' £ &
FREAMP TO pi Broik & Ri & DATE: gyéﬁl_.ﬁ.,; 3
MOBILE STATION BASE STATION
Location: Llows Hice LOCATION: ERow t Hrte CRL. PI
JPERATOR: J. o fEsL OPERATOR: D, HEAVERLY
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
VIONITOR NMNHrHoll O/ BEACON ATLo/ 067 [COPE
.NTERROGATOR NTrr oy 009 CONTROL BOX NEL g2 077
AMPLIFIER NTAHN O 023 AMPLIFIER NT 02 o 5;_{'
AMPLIFIER P/S NAW O/ 038 AMPLIFIER P/S N O O/ 02o
PREAMP SAar r2 /1 / PREAMP SAY r2 /95
~oAx TYPE LENGTH _ CoAX _Tvee LENGTH
Anoeéwsel| Zuy /3 ANORtws- P8 | Y 13’
TYPE HEIGHT TYPE HEIGHT
ANTENNA OMMN I /78" ANTERNA GPuNADLPL /8"
NPUT VOLTAGE ('Y vne INPUT VOLTAGE /15 VAQ
TX. FREQUENCY LY M2 TX. FREQUENCY 429 HM/iF2
?X. FREQUENCY Y29 Aff2 RX. FREQUENCY Yoy My 2
IX. GAIN SETTING AC E |l RX.GAINSETTING A4o
WEATHER CONDITIONS dooc , €io:J O pinvp|| WEATHER CONDITIONS S A1 E
)BSERVED RANGE IN CALIBRATE: ... . 6O KM
COMPUTED SLANT RANGE: ..o L@ S e, KM
. MOBILE ZERO SETTING IS:....... oo DO e KM
OBSERVED RANGE IN OPERATE:. .. ... ... /005‘ ......................................... km  Times /365
SIGNED:..........._.. b ol 0/ .....................................................................

NOTES REGARDING CALIBRATION PROCEDURES:

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.
3. Each report will be compilete in itself. Do not refer to other reports for information.
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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Livgar su O/J@Za/LMAxmAN CALIBRATION /rys

FRE 4P

TO 08 Brock & R €

AVIGATI

v--

- ra

INC.

- - -

Lokl * N &

(Ve

PORT l/UfﬂJZ .Y D’,‘//b,ﬂ £s

RELEAMP TD PDE Al.z)/ ogla

o
K a

DATE: & Skpr £ 3

MOBILE STATION

dPows Hite

BASE STATION

LOCATION: LOCATION: ERow s MHrte CGpri. PI
OPERATOR: J. o0 fE/L OPERATOR: D HEAVERLs
UNIT MODEL SERIAL No. UNIT MODEL SERIAL N
MONITOR AMNHMqors oY/ BEACON ATLo/ 089 COD'3
INTERROGATOR ATrr oo/ 009 CONTROL BOX NVEL 92 o077
AMPLIFIER NTHN O2 023 AMPLIFIER NVTH 82 o 5'5
AMPLIFIER P/S MNEW D/ 038 AMPLIFIER P/S VALY 20
PREAMP SAr 12 /1 / PREAMP SAM /2 /75
COAX TYPE LENGTH COAX TYPE LENGTH
Anoet w68 | 74 'v/3° AWortus- P8 | ¢ ~13 "7
TYPE HEIGHT TYPE HEIGHT
ANTENNA QMM /S ANTENNA PNARD LAL XY
INPUT VOLTAGE ('Y vn e INPUT VOLTAGE /!5 V¥Ae
TX. FREQUENCY L)l M2 TX. FREQUENCY q29 HM/ifa B
RX. FREQUENCY Y29 M2 RX. FREQUENCY Yoy My 2
RX. GAIN SETTING AGC RX. GAIN SETTING A4 0
WEATHER CONDITIONS dooe €iond O p/vp|| WEATHER CONDITIONS SHAE

OBSERVED RANGE IN CALIBRATE: ... éo _ .... O KM
COMPUTED SLANT RANGE: .o .’...?.f’..f.‘. ....................................... KM
P4
MOBILE ZERO SETTING 154775 .......................................... KM
OBSERVED RANGE IN OPERATE:. /0%
SIGNED:_.___.

NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

2
3. Each report will be complete in itself. Do not refer to other reports for information.
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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LivEAT v 0/‘}/1/3,4/'ZMAXIRAN CALIBRATION /Ef

OR-SHORE NAVIGATION, INC.

PREAMP TO D& Broik & RsE

F-a s

DATE:

-
(]

PORT I.NUEA,Z . 3‘//0,4.(’3
REAMP TO POC Biod;ic &' L

P
45’::ff f 3

MOBILE STATION

dlPows HiILL

BASE STATION

LOCATION: LOCATION: CRocw st Hree CRrL. PT
OPERATOR: J. O FRE/cL S OPERATOR: D HEAVER o
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
MONITOR NMMHolb o4/ BEACON ANTLO/ 0 3¢ [Pty
INTERROGATOR AT o/ 009 CONTROL BOX NVEL 02 077
AMPLIFIER NTHN O 0723 AMPLIFIER NTH 82 o 675"
AMPLIFIER P/S NE D/ 038 AMPLIFIER P/S WO O/ 020
PREAMP SAH 12 /1 7/ PREAMP SAY r2 /Y4
CoAX TYPE LENGTH . COAX TYPE LENGTH
Anoetws-Re8| Z4 " vr/3° Anontus- RE | 7Y ~13°
TYPE HEIGHT TYPE HEIGHT
ANTENNA OMN /S ANTENNA DAL LPL /s
INPUT VOLTAGE ‘'Y vn e INPUT VOLTAGE /175 VAC
- TX. FREQUENCY el M2 TX. FREQUENCY g9 HM/ifa
RX. FREQUENCY H2G s1f2 RX. FREQUENCY Yy My 2
RX. GAIN SETTING ARG C RX.GAIN SETTING Aqa
WEATHER CONDITIONS dooc €40sJ0Y p/wp|| WEATHER CONDITIONS S E

OBSERVED RANGE IN CALIBRATE: oo é 0/ KM
/o0%

COMPUTED SLANT RANGE: oo 0 T KM

- MOBILE ZERO SETTING IS:............. . & @/O . KM
10095

OBSERVED RANGE IN OPERATE:

NOTES REGARDING CALIBRATION PROCEDURES:

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

SIGNED:....__...

ceeenep

Id

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.
3. Each report will be complete in itself. Do not refer to other reports for information.
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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LiINEAR IV OFEZ47ZMAXIRAN CALIBRATION BEPORT 4/ NEAZ 1N “BYL4ag S

/o REAMP TV PC Biodic &' L £
FPREAMP TO P& Broic & R & DATE: 45}51,}./?? 3
MOBILE STATION BASE STATION
LOCATION: leows HicL LOCATION: ERowt Hr1te CGpRL. LPT
OPERATOR: J. 0 PE/L OPERATOR: D). HEAVERLs
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
MONITOR NMNHrors 84/ BEACON ANTLO/ & 6¥|COPEs
INTERROGATOR Arrr o/ 009 CONTROL BOX NEL 02 077
AMPLIFIER NTHN O 0723 AMPLIFIER NT 82 0};’
AMPLIFIER P/S Nax o/ 238 AMPLIFIER P/S 2O O/ o0l o
PREAMP A 12 /77 7 PREAMP SAY 12 /Y4
COAX TYPE LENGTH ' COAX TYPE LENGTH
Anoré w8 | Z4 '+/3° Aortul- P8 | JY ~13
ANTENNA TYPE HEIGHT ANTENNA TYPE HEIGHT .
OMN 18 GPNADLPL 'S
INPUT VOLTAGE ‘'’ vna INPUT VOLTAGE /75 VAQE
TX. FREQUENCY Lfefl M2 TX. FREQUENCY q29 HM/lifa
RX. FREQUENCY Hag A2 RX. FREQUENCY Yyy My 2
RX.GAIN SETTING AGE || RX.GAINSETTING A4a
WEATHER CONDITIONS dooc €ro0sJOS p/np|| WEATHER CONDITIONS S At E

OBSERVED RANGE IN CALIBRATE: oo 9:7 = KM

COMPUTED SLANT RANGE: .o / .f-‘_’.-.?.f_ _____________________________ KM

" MOBILE ZERO SETTING 1S: oo 71 ..... O i,

OBSERVED RANGE IN OPERATE: .. [0O8
SIGNED:.............. A

’

NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.



T ™
LINEAR IV OMERAZMAXIRAN CALIBRATION /@/gepéq

ORFSHORE NAVIGATION, INC.

12

RT L/A/£4JZ 'V *5(//0,0.('3

‘ ’ AMP TP PO Biodic &' £ &
FREAMP TO e Broik & RGE DATE: 4/ &:ffg f3

MOBILE STATION BASE STATION
LOCATION: leows HiteL LOCATION: CRowst MHree CGRL. PTIM
JPERATOR: J. 0REse o OPERATOR: . HEAVERLS

UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.

VONITOR Nrmold O/ BEACON NTLO/ o0/ o |CODE
\NTERROGATOR ATrr o/ 009 CONTROL BOX NEL 02 077
AMPLIFIER NTH O 023 AMPLIFIER NTH 02 o5y
AMPLIFIER P/S NEW 2/ 038 AMPLIFIER P/S -y 020
PREAMP SAar 12 /1 / PREAMP SAM /2 /Y5
OAX TYPE LENGTH - CoAX TYPE LENGTH

Anoeéwse8| P4 '+/3° ANORELS- P& | Y «13°

TYPE HEIGHT TYPE HEIGHT

ANTENNA oMM 78 ANTENNA GWNAD LPL /s’
INPUT VOLTAGE (/'Y vn a INPUT VOLTAGE //5 VAe
TX. FREQUENCY Lt M2 TX. FREQUENCY 429 HM/iF2
3X. FREQUENCY Y29 AM1f2 RX. FREQUENCY Ly My 2
AX. GAIN SETTING ACC RX. GAIN SETTING Ada
WEATHER CONDITIONS Jooc €i0sJOY pup|| WEATHER CONDITIONS SHrE

NOTES REGARDING CALIBRATION PROCEDURES:
1.

2.
3.
4

All equipment will be allowed to warm up for at feast 30 minutes prior to calibrating.

All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

Each report will be complete in itself. Do not refer to other reports for information.

Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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LINEAR /0 OFFi23;MAXIRAN CALIBRATION /Q,e

ORFSHORE NAVIGATION, INC.

PREAMP TO pa Brock & Rs 8

13

REAMP TO PC Biodic &' Lo &

DATE: 4 Serr £33

MOBILE STATION

BASE STATION

LOCATION: déows HiceL LOCATION: ERow st MHrite CGRrL. PI
SPERATOR: J. 0 RE/ OPERATOR: D HEAVERLe
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
VONITOR NMrord 84/ BEACON ATLO/ 6 o0( [COPE
INTERROGATOR ATrr o/ o0 7 CONTROL BOX NEe€L 9 <o 7?
AMPLIFIER NTWN 02 023 AMPLIFIER NTH 02 o5y
AMPLIFIER P/S NEW 2/ 038 AMPLIFIER P/S nVew or 0o
PREAMP fnp 12 /7 7/ PREAMP SAY 12 ’Y5”
COAX TYPE LENGTH . COAX _ Tvee LEt\JGTH
Anoetws€c8| F4 '+v/3° Anvontul RG& | 2Y ~13
TYPE HEIGHT TYPE HEIGHT
ANTENNA OMN Y A ANTENNA GuAD LPL (S
INPUT VOLTAGE ('Y VA e INPUT VOLTAGE /75 VYAl
TX. FREQUENCY Lt M2 TX. FREQUENCY 429 AHM/fa
3X. FREQUENCY Y2G Aif2 RX. FREQUENCY Yoy My 2
RX. GAIN SETTING AGC .|| RX.GAINSETTING Ada
WEATHER CONDITIONS dooc ewuaﬂ /#O|| WEATHER CONDITIONS S E

NOTES REGARDING CALIBRATION PRCCEDURES:

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

2
3. Each report will be complete in itself. Do not refer to other reports for information.
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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ORFSHORE NAVIGATION, INC.

14

”wr RS '
LINEAR v OFf12372MAXIRAN CALIBRATION BEPORT 4/ NEARZ 1N ‘89,498
PREAMP TO P& Biois & ’»6’438’

EAMPTYO PO Biodic &' L. &

DATE:

Y Sepr £3

MOBILE STATION

dlPows HiIceL

BASE STATION

LOCATION: LOCATION: CRow L MHrte CpRre. PI,
)PERATOR: J. 0FE/LL OPERATOR: D . MHEAVERLe
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.

“AONITOR NHrold 04/ BEACON ANTLO/ o et [CODE

NTERROGATOR Arrr o/ 009 CONTROL BOX N Ee€L g2 077

AMPLIFIER NTHN 02 0o b AMPLIFIER VT 02 o 5‘;"

AMPLIFIER P/S NE O/ 038 AMPLIFIER P/S WO O/ 020

PREAMP SAar 12 /17 PREAMP SAN /2 /Y5

~oAx TYPE LENGTH COAX __Tvee LENGTH
AroréEws-Re8| F4 '+/3° Avortus- 8| 7Y =13’

TYPE HEIGHT TYPE HEIGHT

ANTENNA OMN Y 75" ANTENNA GNAD LPL (S

NPUT VOLTAGE ('Y vae INPUT VOLTAGE /15 VAGC

TX. FREQUENCY fefl Mir2 TX. FREQUENCY G229 AM/iF2

]X. FREQUENCY Y29 pF2 RX. FREQUENCY Yoty My 2

3X. GAIN SETTING ACC RX. GAIN SETTING A4

WEATHER CONDITIONS dooc €io:JO p/aup|| WEATHER CONDITIONS S AL

(.4

OBSERVED RANGE IN CALIBRATE: .« . e, é 03 ....................... KM
COMPUTED SLANT RANGE: ,005’ ..................... KM
. MOBILE ZERO SETTING IS .ot eeeeeee e 7( fff ...................... KM

NOTES REGARDING CALIBRATION PROCEDURES:

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.
Ali readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

2
3. Each report will be complete in itself. Do not refer to other reports for information.
4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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ORFSHORE NAVIGATION, INC.

T (RN \
LInE AT 10 OFfi24a7ZMAXIRAN CALIBRATION BEPORT 4/ MEAZ 1N BIraS
EAMP TO PC Biocic &' £ ¢

/
_ PREAMP TO PE Brock & Rg 8 DATE: 4/ Qs or -f 3
MOBILE STATION BASE STATION
LOCATION: dlows HiteL LOCATION: CRow S MHree CGRL. PT.
~ PERATOR: J. o fRE/L OPERATOR: 2. HEAVERL
o UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
__ OnIToR NMNhror8 o4/ BEACON AMTLo/ 006 |[CODE 4
INTERROGATOR ATrr o/ 040 CONTROL BOX NEL 02 o077
__ MPLIFIER NTHN O2 U023 AMPLIFIER /ANTW 82 o 5‘;3"
AMPLIFIER P/S NEX D/ 038 AMPLIFIER P/S ALK 020
REAMP SAar 12 /7 7/ PREAMP SAY 12 /Y5
—COAX TYPE LENGTH . COAX TYPE LENGTH
. Anoeéws el | 74 "+/3 " Anontus- RPLE| 7Y «13°
TYPE ' HEIGHT TYPE HEIGHT
ANTENNA OMMN Y /8 ANTENNA GPNADLPL 'S’
 IPUT VOLTAGE ‘'Y vn e INPUT VOLTAGE /75 VAC
~ TX. FREQUENCY Lfefl M2 TX. FREQUENCY ¥29 HMifa
X. FREQUENCY Y29 M2 RX. FREQUENCY Yy My 2
" RX. GAIN SETTING ARG C * || RX.GAIN SETTING Adao
__ EATHER CONDITIONS dooc €4i0s:O0 p/nvp|| WEATHER CONDITIONS A E
BSERVED RANGE IN CALIBRATE: ..o 5/7‘9 ............................. KM
COMPUTED SLANT RANGE: ..o 100 KM
MOBILE ZERO SETTING IS:. - .. oooooeooeeeeeeeeeeeeeeeee 6‘ 445 S KM
OBSERVED RANGE INOPERATE: ... /@0 . KM TIME: oo
SIGNED:.............. 4 'g g

ST A i LT T ETTPPIP P EPRPTPRPPS

NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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LINEAR IV OF£i247ZMAXIRAN CALIBRATION BEPORT L/ VEAZ 1N o0Reksre
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OFFSHORE NAVIGATION, INC.

16

_ | ’ EAMP TO PC Biodic &' L &
PREAMP 7O P Broik § Ré & DATE: 45*‘_./}_/?:; 3
MOBILE STATION BASE STATION
wocation: Llows Hice LocaTion: ERocwt MHrte CGRL. PT-
JPERATOR: J. o FRE/L o OPERATOR: ). MEAVERLS
UNIT MODEL SERIAL No. uNIT MODEL SERIAL No.
MONITOR NMrolb A4/ BEACON ATLo/ oo |CODE 4
INTERROGATOR ANrrr oy 009 CONTROL BOX N EL 02 077
AMPLIFIER NTHN O 023 AMPLIFIER NT 82 O 5‘15"
AMPLIFIER P/S NMNEL D/ 038 AMPLIFIER P/S N Cus O/ 0210
PREAMP A 12 /7 /7 PREAMP SAY 52 /95
0AX TYPE LENGTH - CoAX TYPE LENGTH
Anoréwsr6E| 24 '+/3 " AVortus- R& | 2 «13°
ANTENNA TYPE HEIGHT ANTENNA TYPE HEIGHT
OMN Y /5" PNARD LPL '8
INPUT VOLTAGE ('Y vne INPUT VOLTAGE /!5 VAl
TX. FREQUENCY Lt M2 TX. FREQUENCY Y29 HM/iF2a
RX. FREQUENCY Y29 A2 RX. FREQUENCY Yoy My 2
RX. GAIN SETTING AG ¢ || RX.GAINSETTING Ade
WEATHER CONDITIONS dooc €ionJ O p/avQ|| WEATHER CONDITIONS SAALE
DBSERVED RANGE IN CALIBRATE: éoly ______________________________ KM
COMPUTED SLANT RANGE: "’°( ............................ KM
". MOBILE ZERO SETTING 'sfoo] ............................... KM
OBSERVED RANGE IN OPERATE:..... . (608 . KM TIME: ...

NOTES REGARDING CALIBRATION PROCEDURES:

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

Rd

All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

2
3. Each report will be complete in itself. Do not refer to other reports for information.
4

Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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LinEAR Jv OF£124a7ZMAXIRAN CALIBRATION B

AL/

INC.

(]
~

PORT LI NE B2 y.v %5(//0,4.(’3\

Do A s REAMP TO PC Biodic &' Lo &
r&tardr 70 pE pPlioll § Ko & DATE: é/yéf/" f 3
MOBILE STATION BASE STATION
LOCATION: lPows HiteL LOCATION: CRlow S MHree CRL. PI.
PERATOR: J. OFfE/ce OPERATOR: ). MHEAVERLo
uNIT MODEL SERIAL No. UNIT MODEL SERIAL No.
MONITOR Mtirerd 8%/ BEACON AT/ @ ot |CODE
INTERROGATOR AT o/ 009 CONTROL BOX NEL g2 o077
AMPLIFIER NTHN O 0723 AMPLIFIER NT o2 o 5‘;"
\MPLIFIER P/S NECW O/ 038 AMPLIFIER P/S WOk O/ 0210
PREAMP SnH iz /i 7 PREAMP SAU r2 /5
S0AX TYPE LENGTH ' COAX _TveE LENGTH
Anoeéws-fa8| F4 '+/3° Anontus- #8 | 7Y «13°
ANTENNA TYPE HEIGHT ANTENNA TYPE HEIGHT
QUAY LPL /S QRNAD LPL '8
NPUT VOLTAGE ('Y vne INPUT VOLTAGE /75 VAC
IX. FREQUENCY Lt M2 TX. FREQUENCY 429 AM/ifa
IX. FREQUENCY Ha9 A1f2 RX. FREQUENCY Yoy My 2
AX. GAIN SETTING AGC - || RX.GAIN SETTING Adae
WEATHER CONDITIONS dooc, €ion O p/n0|| WEATHER CONDITIONS S E
JBSERVED RANGE IN CALIBRATE: ..o é°°f ................................ KM
COMPUTED SLANT RANGE: .. .ooooooooie oo / f.f.f ................................ KM
. MOBILE ZERO SETTING ISrooooooooo 30O KM
OBSERVED RANGE IN OPERATE: ..o _’_-.f’..f_’.:":‘. ............................... KM TIME:..o.
_ .
SIGNED:.............. Y 0/ .....................................................................

NOTES REGARDING CALIBRATION PROCEDURES:

Fa

1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.
2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable for completeness and clarity.
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V. WELL LOCATION INFORMATION

The following information pertains to the positioning of
the D/V DIAMOND M EPOCH on Well Location BRIDGEWATER BAY

#1

Coordinates of the desired location were obtained from

PHILLIPS as:

Latitude 38°32'26"13 S N
Longitude 141°21'42"06 E E

5,734,126 meters
531,520 meters

The D/V DIAMOND M EPOCH was secured on location, and the
following final Maxiran ranges were recorded at 0645
hours 16 September 1983, with the Maxiran mobile equip-
ment installed on board the rig:

Sta. Mt. Ruskin to mobile antenna 64.858 kilometers

Sta. Bridgewater to mobile antenna 17.354 kilometers
Sta. Mt. Warrnambool to mob. antenna 122.859 kilometers

At the time these final Maxiran ranges were recorded, the
drill stem was 20 meters, at a bearing of 029° True,

from the Maxiran mobile antenna.
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WELL LOCATION INFORMATION (continued)

FINAL COMPUTED COORDINATES - WELL LOCATION BRIDGEWATER
BAY 41 (Drill stem)

Latitude 38°32'25"97 S N

5,734,130 meters

Longitude 141°21'47!95 E E = 531,663 meters
RESIDUALS

Mt. Ruskin = -0.47 meter

Bridgewater = +0.48 meter

Mt. Warrnambool = -0.37 meter

Least square adjusted tie = .769 meter

From desired to final position = 142.77 m. @ 088.055°
True : .

The final coordinates of the drill stem were derived by
applying a propagation factor of .999945, and the report-

ed offset and bearing, to the final Maxiran ranges

recorded.

Coordinates of the desired and final position are ex-
pressed in the Universal Transverse Mercator Projection,
Australian National Spheroid of Reference, Zone 54,

Central Meridian 141° East, AUSTRALIAN GEODETIC DATUM.




VI.

BASIC CONTROL

Coordinates of the three Maxiran base stations occupied
to control this survey and of Station Crows Hill, occu-

pied to calibrate the Maxiran system, were obtained from

the Lands and Surveys Department, Victoria.

Universal Transverse Mercator Projection
Australian National Spheroid

Zone 54

Central Meridian 141° East
AUSTRALIAN GEODETIC DATUM

STATION CAPE BRIDGEWATER:

Latitude 38°23'17"21
Longitude 141°24'22"81
Elevation 135 meters

STATION CROWS HILL:

Latitude 38°14'50"68
Longitude 141°49'48704
Elevation 41 meters

STATION MOUNT RUSKIN:

Latitude 38°02'54"56
Longitude 140°57'49!58
Elevation 38 meters

S
E

5,751,029
535,487

5,766,393
572,628

5,788,789
496,821

meters
meters

meters
meters

meters
meters




VI. BASIC CONTROL

STATION MOUNT WARRNAMBOOL:

Latitude 38°18'25"83 S N 5,758,658 meters
Longitude 142°44'18!21 E E = 651,993 meters

- aNa T Lo 0 8 1

Elevation 219 meters
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PERSONNEL

NAME POSITION
Heaverlo, D. Party Chief
O'Reilly, J. Mobile Operator
Rounds, R. Base Operator
Ward, G. Base Operator
Wells, G. Base' Operator
DISTRIBUTION

Phillips Australian 0il Company
23rd Floor, City Centre Tower
48 St. Georges Terrace

Perth, W.A. 6000

AUSTRALIA

Attention: Mr. R.F.C. Chase Four copies

Offshore Navigation, Inc.

Post Office Box 23504

Harahan, Louisiana 70183

U.S.A. Two copies

Offshore Navigation (Australia) Pty. Ltd.

Post Office Box 291

Cloverdale, W.A. 6105

AUSTRALIA One copy.
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STATION:

LOCATED:

ACCESS:

MARKER:

GENERAL:
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CAPE BRIDGEWATER

The station is located near the township of Cape

Bridgewater, approximately 19 kilometers west of
Portland, Victoria, Australia.

From Portland, drive west for approximately 16
kilometers to a road fork. A sign indicating
"Bridgewater Bay" will be on the left, and a

sign indicating "Bridgewater Lakes" will be on
the right. Take the left fork and drive to the

village of Bridgewater, a distance of approx-
imately 3 kilometers from the road fork.

On entering the village, turn left at the first
intersection past the meeting hall, staying on
the sealed road. If you continue straight at
this point (towards Blow Holes), the road will
become dirt. Just after making a hard right
turn, a house will be seen to your left. This
is the home of Mr. J. Doyle. The station is lo-
cated on his property. A track, as indicated in
the sketch, leads to the station site.

The physical description of the marker was not
submitted from the field operations. Mr. Doyle
should be able to point out the marker. The
Maxiran tower was erected 2 meters, at a bearing
of 090° Magnetic, from the marker.

A 40-foot tower was erected at this station. A
minimum tower height of 20 feet is required to
clear surrounding obstructions. Clear vista
has not been reported. Star stakes were used to
secure the tower.

Mr. J. Doyle can be contacted at telephone num-
ber 055-26-7213. Permission must be obtained
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STATION: CAPE BRIDGEWATER (continued)

from Mr. Doyle to set a station on his property.
No rent was paid for the use of the property.

ELEVATION: 135 meters

SKETCH: See next page.

Coordinates of the trig marker were obtained
from the Lands & Surveys Department, Victoria.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 54, C.M. 141° EAST -~—---—=-——-eu- A.G.D.

Lat. 38°23'17r21 S N 5,751,029 meters
Long. 141°24'22781 E E = 535,487 meters




STA. CAPE BRIDGEWATER AUSTRALIA

LAT. 38°23' 1721 s N 5,751,029 meters
LONG. 141°24"' 22"81 E E 535,487 meters
ELEV. 135 meters

UTM PROJECTION, AUST. NAT. SPHEROID
ZONE 54 C.M. 141° E T
AUSTRALIAN GEODETIC DATUM ',‘""’"‘"“L }

I ’ r
© Sign “Bridgewater Boy”
: - .0 km.

Bridgewater

[ House _— oo Segled rood
To Blow Holes — =" — = = LT
Dirt road 73 " 01 mesting hail

t Ruins of old house

Sealed road

Dl 3km
Scrud

J. Boyle \____\'
]

.

Farm iland :
.
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e

A g1, cAPE BRIDGEWATER

/ sgoworer °
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STATION:

LOCATED:

ACCESS:

MARKER:
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CROWS HILL

Station Crows Hill is located approximately 50
kilometers by road from Portland, Victoria,
BAustralia. The station is located on the high-

: L1t s . . .
est hill in the area. This hill is used for

sighting missing sea crafts. Portland Harbor
and the sea are visible from the site. The sta-
tion is approximately 5 kilometers from the
beach and the Fitzroy River Outlet.

The ground around the station marker is made up
of small rocks. The area around the station is
farming land, and is a great fire risk in sum-
mer. All gates must be closed after use on this
site. The key to the gates can be obtained from
the farm house shown on the Sketch.

From Portland, travel 16 kilometers on the Henry
Highway, and turn right at the intersection of
Princess Highway. This road will pass through
Narrawong (32 kilometers from Portland), and the
small farming community of Tyrendarra. Twelve
kilometers past Tyrendarra, turn right onto a
road signposted "Fitzroy River Outlet". Drive
on this road for approximately 5 kilometers to a
fork, and turn right. Drive another 1 kilome-
ter to where the road makes a sharp left bend,
and a metal road continues straight. Continue
straight at this point on the metal road, and
pass up a gateway. Turn left at the second gate-
way, and follow the track to the station site.

The trig marker stands approximately 14 feet
high, and is made from 2-inch diameter pipe
built in a triangular shape. This marker can be
seen from the main road.

The ONA marker, consisting of a concrete block,
with a 1/2-inch galvanized pipe protruding 1
feet above ground level, is located 5 feet from
the trig. The galvanized pipe is marked "ONI".




STATION:

GENERAL:

ELEVATION:

SKETCH:
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CROWS HILL (continued)

All necessary supplies, labor, and water can be
obtained in Portland. Some water may be avail-
able from the nearby farms, if required.

Strong winds can be experienced at this station.
The weather is fairly changeable, and the site
may be infested with flies. Some precautions
should be taken. The months of April through
August are very wet and cold.

A 40-foot tower was erected at this site, the
minimum tower height required to clear surround-
ing obstructions. Clear vista is from 270° to
090°. Star stakes were used to secure the
tower.

41 meters ;

See next page.

Coordinates of the trig marker were obtained
from the Lands & Surveys Department, Victoria.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 54, C.M. 141° EAST -------—-—=-- A.G.D.

Lat. 38°14'50"68 S N
Long. 141°49'48"04 E

5,766,393 meters
572,628 meters
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STA. CROWS HILL AUSTRALIA

LAT. 38°i4'50"68 S N 5,766,393 meters
LONG. 141°49' 4804 E E 572,628 meters

ELEV. 41 meters

PHILLIPS COORDINATES

UTM PROJECTION, AUST. NAT. SPHEROID
ZONE 54 C.M. 141°E
AUSTRALIAN GEODETIC DATUM

Narrawong Teglendarro

{ o I o | o R | To Warrnambool —

DUTTON WAY

Sign “Fitzroy
River Outlet”

N
74

Dead end
Poddock “ Peddock Peddock
:l To Fitzroy River
ol Outlet
h
l\\
A STA. CROWS HILL Ir
(o]
Nouse where hey to gote
tor solibrotion point.
Portiand
9/83/1419%




STA.

CROWS HILL AUSTRALIA

STATION DETAILS

Deod Metal road

end -d ’ R
gote !! :: gote gate
T
'
!
* CROWS HILL
Farmland

A

- - L}
———---

Concrete trough

1
|

: U——:z Sm.—A STA. CROWS HILL (ON! MARKER)
1

1

L.

O

Rusty sink bench
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STATION:

LOCATED:

ACCESS:

MARKER:
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MOUNT RUSKIN

Station Mount Ruskin is located on the Victoria-
South Australia border, about 4 miles west of
the township of Nelson, Victoria. The station
is on a prominent hill, which can be seen from
the Port Nelson - Mount Gambier Highway at the
border sign. The station is in a large paddock
on the farm of Mr. Max Holaway.

From the Portland, Victoria General Post Office
building, set the vehicle's odometer to 0.00 ki-
lometer, and travel on the North Princess High-
way for 2.7 kilometers to a Shell garage. Turn
left at this point, remaining on the Princess
Highway, and drive to Nelson. At 65.2 kilo-
meters, and in the township of Nelson, a Mobil
garage will be passed. Continue on the Princess
Highway, crossing a bridge that is over the
Elenee River at 65.5 kilometers, pass the en-
trance to Mr. Holaway's house at 68.5 kilo-
meters, and drive to a gate on the left hand
side of the road at 69.3 kilometers, just past
the Victoria - South Australia border. Turn
left and go through the gate. Follow the track
from the gate to the station, a distance of 1.4
kilometers. A four-wheel drive vehicle is re-
gquired to negotiate the track during periods of
wet weather.

The station marker consists of a standard
Victorian Department of Lands & Surveys marker,
a circular concrete wheel with a metal pin in
its center. A 12-foot steel quadruped sits over
the marker.

Mr. Holaway's house is located approximately 1
kilometer, at a bearing of 080°, from the mark-
er. A windmill and tank is approximately one-
half kilometer away from the marker, at a
bearing of 180°.
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STATION: MOUNT RUSKIN (continued)

GENERAL: All food, fuel, o0il, and water supplies can be
purchased in either Nelson or Portland. Water
from the bores in the station area is suitable
for drinking. Labor is available in Portland at
approximately $40.00 per day.

The station property owner, Mr. Max Holaway,
must be notified when this station is to be oc-
cupied, and permission obtained. No rent was
paid for the use of the property.

A 60-foot tower was erected at this station. A
minimum tower height of 40 feet is required to
clear surrounding obstructions. Clear vista is
from 120° to 250°. Double star stakes are re-
quired to secure the tower, due to strong winds
that can be experienced in this area. Diffi-
culty can be experienced in trying to keep a
tent up in these winds. A caravan, to house the
equipment and operator, is required.

ELEVATION: 38 meters

SKETCH: See next page.

Coordinates of the trig marker were obtained
from the Lands & Surveys Department, Victoria.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
ZONE 54, C.M. 141° EAST -----—-——=--- A.G.D.

Lat. 38°02'54"56 S N = 5,788,789 meters
Long. 140°57'49"58 E E = 496,821 meters
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AUSTRALIA
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STATION:

LOCATED:

ACCESS:

MARKER :

GENERAL:
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MOUNT WARRNAMBOOL

Station Mount Warrnambool is located approximate-
ly 26 kilometers northeast of Warrnambool,
Victoria, Australia. The hill on which the sta-
tion site is located can be seen from the main
road leading out of Warrnambool. There is a for-
estry lookout located on the only flat spot on
the hill.

The hill is covered with grass, and slopes steep-
ly on all sides.

From Warrnambool, proceed east on the Princess
Highway for 25.2 kilometers, passing through the
towns of Allansford (11.26 km.), and Panmure (21
km.). At 25.2 kilometers, a gate, old quarry,
and fire tank will be seen on the left side of
the road. Drive through the gate, and proceed
about 0.8 kilometer to the farm house of Mr. J.
O'Donaghue. This farm house is at the base of
the hill (Mount Warrnambool). From the farm
house, drive towards the dairy shed, then follow
the track to the top of Mount Warrnambool, and
the station site. A four-wheel drive vehicle
was used to reach this station during a previous
survey. The track to the station is very
slippery when wet.

The survey marker consists of a brass plaque set
in a 9-inch square steel box 6 inches below
ground level. The outside of the box is in-
scribed "GEODETIC SURVEY VICTORIA", and the in-
side is inscribed "TRIANGULATION STATION". A
12-1/2-foot high normal steel gquadruped, with
circular vanes, has been constructed directly
over the marker. The forestry fire lookout hut
is located 120 feet at a bearing of 270° from
the marker. This hut is 10 feet high, octagonal
in shape, and built in 1980.

All food supplies required can be obtained from
any of the several large stores in Warrnambool.
Fuel and o0il can be obtained from the SHELL
Depot in Warrnambool. Mr. Paynter is in charge.
Water can be obtained from the farm house, with
permission.
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STATION: MOUNT WARRNAMBOOL
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(continued)

During the later part of the year, the prevail-
ing winds at this site are mainly from the north-
east at an average velocity of 40 knots. It can
also become very cold and rainy at this time of
the year.

Livestock need watching, as they tend to use an-
chors as back scratchers.

A caravan was used on this site during October
. The caravan was hired at very reasonable
rates from Rex Caravan Hire in Warrnambool. The
Shire Health Inspector insists that a portable
toilet be brought to this site. This was also
obtained from Rex Caravan Hire.

1980

The station site is located on land owned by Mr.

J. O
occu
Mr.

'Donaghue (phone
py the station
O'Donaghue and

Council. No rent was

A 60

-foot tower was

minimum of 30 feet is

ta o

ELEVATION:

055-676210). Permission to
site must be obtained from
from the Warrnambool Shire
paid for its use.

erected at this station. A
required to give clear vis-

f 360°. Star stakes were used to secure
the tower.

219 meters

SKETCH: See next page.

Coordinates of the trig marker were obtained
from the Lands & Surveys Department, Victoria.

UTM PROJECTION, AUSTRALIAN NATIONAL SPHEROID
54, C.M. 141° EAST -=---=-—m==== A.G.D.

ZONE

Lat.
Long.

38°18'2583 S
142°44'18"21 E

N = 5,758,658 meters
E = 651,993 meters




STA. MOUNT WARRNAMBOOL AUSTRALIA
PHILLIPS COORDINATES
LAT. 38°18'25"83 8 N 5,758,658 maters
LONG. 142°44' 18”21 E E 651,993 meters
"ELEV. 219 maeters '
UTM PROJECTION, AUST. NAT. SPHEROID
ZONE 54 C.M.I4I°E

AUSTRALIAN GEODETIC DATUM

Forestry lookout
+

OA STA. MOUNT WARRNAMBOOL

Farmhouss fo stotion=z 2 km.

Shoreformer's [
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WELL BRIDGEWATER BAY NO.i—AUS

LAT. 38°32'25°'97 8 N 5,734,130 meters
LONG. 141°21'47"95 E E 531,663 maters
UTM PROJECTION, AUST. NAT. SPHEROID
ZONE 54 C.M. I4i°E

AUSTRALIAN GEODETIC DATUM

141° 142° 143°
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I.

THE MAXITRAN RADIOPOSITIONING SYSTEM

The Maxiran Radiopositioning System is a precision elec-
tronic ranging system, capable of both manual and auto-
matic tracking of range. It is especially useful for

measuring distances across bodies of water.

The use of the Maxiran requires three or more electronic
installations. For the purposes of this discussion,. one
of these installations is assumed to be aboard a ship
(see Figure 1l). This installation consists of the Maxi-
ran Monitor and Interrogator. The otl;er installations
are located onshore. Each of these installations con-
sist of a Maxiran Beacon and a Control Box. There are
two or more of the Beacon Contrc;l Box installations sit-

uated at appropriate locations onshore.

In operation, the Monitor/Interrogator installation trans-
mits a radio signal (containing a Beacon-Select code
which addresses a selected Beacon) which is picked up by
all of the Beacon/Control Box installations. Each Beacon
decodes the received signal and decides whether the
Beacon-Select code transmitted corresponds to that

Beacon. If the Beacon-Select code is correct for a
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FIGURE-l. TYPICAL MAXIRAN SYSTEM
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APPENDIX A

DAILY OPERATIONS LOGS



OFFSHORE NAVIGATION INC.
MAXIRAN DAILY OPERATIONS LOG )
Client well location

Sy MG T2 EPT 1583 g Dilrtono 1 ELOCH . I ESIET 1O
Geophysical Oil

COMPBAY .onceieiceeice et etearecnvens aot e es steees maaeassaas seanes _Company/J’l”'L’P; Fr.eqzencv /f‘?b(d,g_
" a Area/ _ . Shot Point
Counturv HHS.Z—.K&‘:[A......Plospxﬂljﬂﬂﬁﬂﬂff./z...:..[..‘.Stepbnck o

............................................ Interval ...............

Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM

Station 6/9// ' 007 04/ 0}3 QAT A/
BASE STATIONS ‘

Position ) Operator Frequency Beacon Amplifier . Code

WARLL AMBeoL| G. WELLS 49 6/0 034

BeioaewpreR Lo rd$ 2 08F 054~

M Rusk,n . WARY - 034 012

U [

R

Usl-'\l»\

"OPERATING TIME
Time On Time Off Requested By System Used For

O/T Requested By

Total System - Hours Operation for Client

LOST TIME

From To Hours Lost Reason(s)

IEUUURTURUIIN: V.18 B e Yo 30 oo o X =TT U U TN T SO USSP RSSO

sept 3rd,  Heawerlo, mounds, Q'Reilly, and ward travel from pelbourne to
portland, wells travels from New zealand to Melbourne.m

.........................................................................................................................................................................................

.......................................................................................................................................................................................

Mobile - < ¢ :
Operators \/ﬂ/&‘/é-l_y
.................................................................... eyl Mhave

SEE INSTRUCTIONS ON REVERSE



OFFSHORE NAVIGATION iNC.
MAXIRAN DAILY OPERATIONS LOG well location

. ;. 0. PN - A o e
Nomoer AL ....ome W2 ELL LJE B om DALIONG LT LLOCK........ Numbi.....

Number .

Geophyscal Oil v Redio v aaaeees
Comp:ny ‘ Cﬁmaany-/D’I”’L’Pf Frequency }fqa/{’dg_
Shot Point

Countiv A.‘.’.’..S.E[.(AL[A.....‘:I';:;xlﬁ[/ﬂhﬁmAfé.@...:,/....Slepb.ck s e eneeneseesemerenens VVE@PVBE
Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM
Statiot ) 1/1.// 0 07 09/ 073 OAT N/

BASE STATIONS - -

Position Operator Frequency Beacon Amplifier . Code Delay
ELLS 49 6/0 03L Soo/
502/

o it DS ‘e 087 054

7

.WARY e 034 032

N
<

Be oo wprel
M qul{//u

N D
L
b.\l-u\

402/

OPERATING TIME
Time On Time Off Requested By System Used For

1200 1815 . client calibration Sept 4th.

O/T Requested By Total System - Hours Operation for Client 18% HTsS

LOST TIME .
From To Hours Lost Reason(s)

Brief Operations Log & Remarks Sept4th' T1130 arrlve at .Sta 91‘0WS Hi.ll

............................... P1200. AM 0PI A L g e
T1815 complete calibration, see calibration sheets,

..................................................................................................................................................................................

G. Wells travels to warrnambool station.,
Sept 5th. O'Reilly and Heaverlo to Warrnambool station to pick up truck,
---'-...------.--..----b--‘.R-é.i.II.-y-..-.c.b.ﬁ:t.i.hﬁé.s....o.ﬁ...t.o....Mél.b.o.-u-fﬁ.e.-.wi-t.h---Mo--b-i-le--.e-qugi.pmen-t-;.-.-..-.-.o.-..-..-.
-~feaverlo -returns: .to...Por.tlamd.......Rounds..and...w.ard..se.t..up...S.'ta.tiQn ............
IO 2 o R0 0 3 = A= TS O O U U PSP O PO POP OO UUUS RO RR

Ogerla:ors \7{&}&/4-}’ Party %M

.................................................................... Chief oo Do . BBV LT L. et
Form N-1A SEE INSTRUCTIONS ON REVERSE




OFFSHORE NAVIGATION INC.
MAXIRAN DAILY OPERATIONS LOG

Cliemt
s Oj ; & : = Party
:\lur'l:glf /y/j ........ Date ,éjfpfgg_ Boat j/ﬂ M‘) /VO /7 [/DOCH v.... Number.....
| Oil Radio
(r.?npp:‘::\:c. reavevnt e erreeeereemene e -COMpany... pff/l“—/["j Freq'uencv ; }yo /(#2‘
4 Shot Point
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APPENDIX B

THE MAXIRAN RADIOPOSITIONING SYSTEM



I.

THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

Beacon, it responds by transmitting a radio signal reply.
The Monitor measures the amount of time elapsed between
the Interrogator's transmission and the received reply
sent by the Beacon. Since, for all practical purposes,
radio signals travel at a known speed, the time elapsed
between transmission and response is a measure of the
distance the radio signal travelled. The elapsed time is
converted by the Monitor into distance and then
displayed. Knowing the location of the land stations and
the current distance from the ship to each of them, the

position of the ship can be readily calculated.

For the purposes of this discussion, let us first assume
that only two Beacons are being utilized. They are the
Beacons marked "A" and "B" in Figure 1. Since the
distance from Beacon "A" to the Interrogator (call it
distance Al), and the distance from Beacon "B" to the
Interrogator (call it distance Bl) are now known (these
distances are the distances displayed on the Monitor
front panel), we can use some geometry to calculate the
position of the ship with reference to Beacons "A" and

"B" L]




I.

THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

As illustrated in Figure 2, the distances of Al and Bl
define two intersecting circles, one with a radius of
length Al centered about Beacon "A", the other with radi-
us of length Bl centered about Beacon "B". The two cir-
cles intersect at two points (marked I and I' in Figure
2). Obviously, the ship can only be located at one of
the points. Since point I' happens to be located on
land, we can safely assume that the ship is located at

Point I.

There is a_llways some uncertainty associated with the
exact measurements of the Beacons. This is illustrated
in Figure 3. Figure 3 illustrates an enlarged view of
the intersection of the circles shown in Figure 2. 1If
the tolerance of the measurements of Beacon "B" is plus-
or-minus 5 meters, then the two solid lines in Figure 3
are 10 meters apart. The tolerance of the measurements
of Beacon "A" should be the same as that of Beacon "B",
but this is not always the case due to differences in
geographical location. Under the above conditions, we
only know that the ship is located somewhere in the

shaded area of Figure 3.
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THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

For the purposes of the following discussion, it is as-
sumed that there are now three Beacons utilized. Now
three circles are defined, instead of the two from the
discussion above. The third distance, from Beacon "C" to
the Interrogator (call it distance Cl), defines a. circle
of radius length CI centered about Beacon "C". The new
situation is illustrated in Figure 4. Notice that with
the three circles, there is only one location where all
thre‘e circles can intersect. This eliminates the ambig-
uity associated with using only two Beacons. Now there
is no I' to worry about. An additional advantage of
using three Beacons is illustrated in Figure 5. Now the
area of uncertainty has been reduced even though the
tolerance of Beacon "C"'s measurement isn't any better

than that of the other Beacons.

As the ship moves along, one or more of the Beacons may
become unusable for various reasons; out of range, too
small or too great an operating angle, etc. If addi-
tional Beacons are situated on shore, they may be inter-
rogated, as desired, to greatly expand the range and

usability of the system.
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

As many as three different Beacons may be selected at one
time by the proper setting of the Monitor's Beacon-Select

switches.
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GENERAL WELL DATA

Phillips Australian 0il Co.

Bridgewater Bay # 1.

VIC/Pl4.

Cape Otway Basin.

Victoria, Australia.

Latitude 38 32
Longitude 141 21
109.2 m (358 ft).
22.2 m (73 ft).
131.4 m (431 ft).
4200 m.

15 September 1983.
2 December 1983,
December 1983,

wildcat.

Top of Otway Group (Faulted Anticline).

Diamond "M".

Diamond "M" Epoch - Semi-submersible.

Andy Buffin
Dave Andrew

Chris Ruffle

Nick Hardy

James Guy.

Derek Shields.

Gordon Beattie.
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WELL SUMMARY
BRIDGEWATER BAY # 1

Bridgewater Bay # 1 was a vertical exploration well in the centre
of Permit VIC/Pl4. The exact location was at Shot Point 860 on seismic
line OP 80 - 43, Bridgewater Bay # 1 was projected to penetrate the
Waarre Formation, a sand body of Upper Cretaceous age (Cenomanian).

The objectives were :

Look at the Intra-Sherbrook Group (Brown Horizon).
Evaluate the hydrocabon potential of the wWaarre Sands.

Bridgewater Bay # 1 was spudded on 15th September 1983 and reached
T.D. on 2nd December 1983, after 78 days on location. A total of 32
new bits were used to drill the well. Overpresure was encountered at
about 2950m and became a problem prior to running the 9 5/8" casing
at 3549m.

Two depths at which lost circulation occured were encountered, one
at 4052m and the second at 410lm. A total of 675 bbls of mud were lost.
On both occasions circulation was regained and the well was drilled
to a T.D. of 4200m.

After logging the 8 1/2" hole, the 9 5/8" casing was cut and the

well was plugged and abandoned.



PES02251

This is an enclosure indicator page.

The encl osure PE902251 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE902251 has the follow ng characteristics:

| TEM BARCODE = PE902251
CONTAI NER_BARCODE = PE902250
NAME = BRI DGEWATER BAY 1 DRI LL CURVE
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = DI AGRAM
DESCRI PTI ON = BRI DGEWATER BAY 1 DRI LL CURVE
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



***********************************************************************************************************************************

Phillips Aust Co. Bridgewater Bay % 1 ’ BIT REPORT
***********************************************************************************************************************************

DRING AVER COST/M WOB HYDRD. POWER

BIT No TYPE SIZE NOZZLES DEP.IN MTRGE HOURS T/B/A M/HR US $§ KIBS RPM FLOW SPP MW TIL BIT /SI Remarks
T T L e g g R s E T T L L S e R R eI e e e 22 s e s st s £ T T

1 Huwhes 26 T: 0.00 13.5 55.0 6.50 0/0/1 8.5 1683 50 110 950 0 8.60 0$S$S$S$SSS +36"HA (apen jets)
1RR Hughes 26 2222 186.5 317.5 1.9 00/ 219 528 15,0 105 9252100 8.60 16141 230 3.4

2 SMITHDSI 14 1/2 242424 S04.6 388 113 220 .4 3Bl 16.0 112 9192290 9.0 1787 1718 7.9 17.5" Uffearer
3 Smith SDT 14 1/2 242424 843.0 Zno 0.2 630 13.7 737 Z1.4 120 905240 9.0 184991659 7.6 /8" ot gage
4 Smith DSJ 14 1/2 242424 1120.0 3%4.0 18.50 860 2.3 526 18,5 118 8952555 9.2 19001 137 7.3 1/4" ot gage
5 Huwhes 1GJ 14 1/2 242424 1340 89.0 8.00 6/5/0 1L11345 29.0 118 8652500 9.10 17969 1417 6.5 148" axt gage
6 Smith FDGH 12 1/4 141414 1515.0 83.0 0.5 O/ S5 5% 3.0 105 520 D00 9.D 8642 2688 17.9 Drilled amt.
7 Smith SDGH 12 1/4 141414 1603.0 209.0 14.10 8/7/0 14.8 855 36.5 105 5722775 9.0 13189 357 23.8 1/4" ot quap
8 Reed HSS51J 12 1/4 141414 1812.0 0.0 17,5 4430 17.1 689 38,0 105 550 2845 9.40 13002 3250 2.7 1/16" ok gage
9 Reed HS517 12 1/4 141414 21120 112.0 1410 6/5/1 7.9 152 43.0 105 53 2825 9.50 12441 2939 19.6

10 Smith FDGH 12 1/4 141414 2224.0 119.0 7.3 4/30 16.31015 42,0 71 50 283 9.50 12551 2939 19.6 3/16" aut gage

11 Smith FDGH 12 1/4 141414 2343.0 91.0 14.50 3/30 6.3 207 £20 71 531 28700 9.50 12663 29% 19.7 1/8" ok gage

12 Smith F2 12 1/4 141414 2440 35.0 8.37 V21 4.2 4020 42,8 69 52928% 9.50 12310 2922 19.5

13 Diamax MS5 12 1/4 T: 1.05 24690 2.0 105 490 150 9.9 T1258$SSSSSSSS Reaming

14 Smith SDGH 12 1/4 141414 24690 5.0 140 520 1600 9.60 6913 2805 18.7 Twisted off

15 Smith SDGH 12 1/4 141414 24690 0 353 VU1 8.5 38 35.9 77 57 2520 9.60 11663 3447 23.0

16 LXx 278 12 1/4 T: L10 249.0 194.0 16.31 11.9 1455 33.1 600 686 31D 9.60  177B4SSSSSSSSSS

17 D'max ADS2 12 1/4 T: 110 2693.0 1%.0 8.2 6.2 415 37.7 600 630 3145 9.0  169BESSISSSSSS

18 CHR R26LF 12 1/4 T: 1.05 2869.0 22.0 24.60 8.2 1601 24.6 600 6653190 9.80  17627SSSSSHSHS

19 Diamax MS5 12 1/4 T: 1.05 3710 42.0 10.01 4.2 5042 40.6 600 655330 9.80  18124SSSSSSSSSS

20 IX278HS 121/4 T: 1l..10 3113.0 4% .0 713.60 5.9 1742 49.8 600 6% 3570 9.80  19341$SSSSISSSS

21 LX27HS 121/4 T: 110 3549.0 5.0 110 500 3700 9.90  18446SSSSSSSSS

22 Smith SDGH 12 1/4 121212 3549.0 110 10.0 140 590 3200 10.50 15688 832 5.3 1/16 ot qaue
23 Smith SDGH 12 1/4 121212 349.0 2/20 8.0 140 575 3200 12.50 15289 9149 61.0 3/8 aut gage

24 Peed FP53J 12 1/4 141414 3549.0 110 5.0 110 550 3050 12.50 13939 4322 23.8 1/4 ot care

25 Smith FDT 81/2 111111 3549.0 0/0/1 10,0 &8 3 3100 14.00 9531 3867 53.5 Reaming

26 Smith FDGH 8 1/2 323232 3%49.0 2.0 1.80 8RN0 1.158283 32,0 110 385288 15.00 14024 229 3.2 1/8 ot qane

27 sSmith SVH 8 1/2 111111 353.0 4.0 1.82 4/2/1 2.220183 35.0 95 370 2960 15.00 9100 4143 57.3

28 LX 27 HS 8 1/2 T: 0.75 3555.0 63.0 3.2 2.7 5635 29.5 600 345 3450 15.10 9390SSSSSSSHSS

29 Smith F2 81/2 1111 3}%I18.0 9.0 580 1/1/41 1.618808 33.9 70 345 320 15.10 9173 331 46.8

30 Diamax MS5 8 1/2 T: 0.5 3627.0 429,0117.90 3.6 620 26.3 600 400 35/5 15.10  11BB2SSSSSSSSSS

31 LX 16 8 1/2 T: 0.75 4056.0 45,0 8.80 5.1 4778 19.8 600 365 3150 15.D 95548355555599

32 Smith F2 8 1/2 323232 4101.0 99.0 8.40 2730 20 530 4.8 65 2951080 14.90 2647 29 0.4 1/16 aut qauwe
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Phillips Aust Co Bridgewater Bay #1 MUD REPORT
* %

% kk kk khkkkk Rhkhhhkhkhk khkhkAkhkkk kA hkhkk khhkk kkkhk kk kkhkhkhkhhkhhkhhkhkhhhkk khkxhkhk kkkk kkkk kkkk kkkkhkkkkhhkkkkkx

CAKE

DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ N K

m PPg cc /32 pem % ppm
AR R AR R AN AN N A A A AN A A A A S A A A AR AR A A AR A A A A r b A kb bbb A b kb b bk bk ko kkhh ke hhhk khkhk kkhk khdk khkhkhkhhhdhdk &
800.0 9.30 35 6 6 1 15 30.0 2 10.5 0.2 0.2 15000 0.0 500 0.5848 0.3128

843.0 9.30 35 6 6 2 15 13.0 1 10.0 0.5 0.4 12000 0.0 120 0.5843 0.3128
880.0 9.20 37 7 8 2 13 13.0 1 110.0 0.2 0.3 13000 0.0 220 0.5524 0.4786
980.0 9.10 38 10 10 2 15 10.0 1 10.0 0.2 0.3 13000 0.0 120 0.5848 0.5214
1158.0 9.20 137 8 7 3 10 12.0 1 9.5 0,1 0.2 1500 .0 N0 0,565 00,3209
1188.0 9.20 36 7 7 2 7 12.5 1 10.0 0.2 0.3 15000 0.0 300 0.5848 0.3650
1341.0 9.10 37 7 8 2 10 12.5 1 9.5 0.1 0.2 15000 0.0 350 0.5524 0.4786
1514.0 9.10 36 7 7 2 10 12.0 1 9.5 0.1 0.2 15000 0.0 300 0.5848 0.3650
1602.0 9.10 43 7 10 3 11 10.0 2 9.5 0.1 0.2 15000 0.0 300 0.4974 0.7645
1659.0 9.20 39 9 15 3 9 10.0 1 9.5 0.3 0.4 75000 0.0 50 0.4593 1.3684
1832.0 9.40 38 10 14 3 9 9.8 1 9.5 0.3 0.5 73000 0.0 50 0.5024 1.0462
2005.0 9.40 36 10 13 3 9 9.8 1 9.4 0.2 0.3 73000 0.0 50 0.5207 0.8943
2094.0 9.40 36 9 14 2 9 9.8 1 9.3 0.2 0.3 75000 0.0 50 0.4763 1.1795
2221.0 9.60 35 9 9 2 7 9.8 1 8.4 0.1 0.3 63000 0.0 560 0.5848 0.4692
2343.0 9.50 38 12 12 2 5 8.0 1 9.5 0.2 0.5 59000 0.0 100 0.5848 0.6256
2374.0 9.50 38 12 11 2 5 8.4 1 9.5 0.2 0.6 59500 0.0 80 0.6056 0.5268
2434.0 9.50 38 13 14 5 9 8.0 1 9.5 0.3 0.6 59000 0.9 100 0.5669 0.7871
2469.0 9.50 36 9 10 2 4 8.4 1 10.0 0.5 1.2 57500 0.0 100 0.5593 0.5308
2470.0 9.50 37 10 9 2 4 8.8 110.5 1.0 1.9 57000 0.0 60 0.6099 0.4236
2499.0 9.50 37 10 10 2 4 7.4 1 10.0 0.8 1.8 56500 0.0 50 0.5848 0.5214
2692.0 9.60 36 9 9 2 3 8.7 1 10.0 0.5 1.6 60000 0.0 80 0.5848 0.4692
2745.0 9.60 36 10 11 2 5 7.8 1 9.5 0.4 1.2 60000 0.0 100 0.5617 0.6322



********************************************************************************************

Phillips Aust Co Bridgewater Bay #1 MUD REPORT
*****************************************************************************k**************

CAKE
DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ N K
m P9 cc /32 Ppm % ppm

********************************************************************************************

2860.0 9.70 37 10 11 3 5 8.2 1 9.0 0.2 1.9 61500 0.0 180 0.5617 0.6322
2975.0 9.70 37 12 11 2 6 7.8 1 9.0 0.3 1.6 62000 0.0 200 0.6056 0.5268
3120.0 9.70 39 12 11 2 5 6.9 1 9.5 0.5 1.4 62000 0.0 160 0.6056 0.5268
3257.0 9.70 36 10 10 2 4 7.4 1 9.5 0.3 1.0 61000 0.0 160 0.5848 0.5214
3385.0 9.80 36 9 9 2 5 8.4 1 9.5 0.2 0.9 59500 0.0 160 0.5848 0.4692
3476 .0 9.90 36 9 7 1 3 8.9 1 9.0 0.2 1.0 60500 0.0 140 0.6437 0.2889
3549.0 9.90 37 10 9 2 4 8.6 1 9.5 0.2 1.1 60000 0.0 160 0.6099 0.4236
3549.1 11.20 49 34 20 3 5 7.0 1 9.5 0.2 0.4 77000 0.0 120 0.7043 0.6679
3549.2 12,50 55 28 25 7 12 5.0 2 9.5 0.1 0.2 85000 9.0 80 0.6118 1.1678
3551.0 14.90 62 39 24 4 25 7.5 310.0 0.4 0.9 87500 6.0 100 0.6950 0.8263
3559.0 14,90 73 50 23 4 24 4.6 3 10.5 0.3 0.8 95000 6.0 400 0.,7525 0.6688
3604.0 15.00 63 43 20 3 26 5.8 310.0 0.2 0.7 124000 5.0 280 0.7504 0.5846
3623.0 15.10 63 40 27 3 26 5.5 3 9.5 0.1 0.6 142000 5.0 360 0.6752 0.9940
3654.0 15.00 64 41 19 3 29 4.8 3 10.0 0.1 0.7 144000 4.0 160 0.7511 0.5544
3725.0 14.95 66 37 21 3 46 6.2 3 10.0 0.3 0.8 149000 3.0 80 0.7117 0.6853
3790.0 15.00 56 30 15 3 37 7.4 3 9.5 0.2 0.7 147000 4.0 280 0.7368 0.4547
3855.0 15.00 54 33 17 3 32 5.6 3 10.5 0.3 1.0 147500 1.0 140 0.7310 0.5238
3936.0 15.00 54 32 16 3 29 5.6 3 10.0 0.2 0.9 146500 1.0 140 0.7368 0.4850
4022.0 15.10 53 34 19 4 31 5.2 310.0 0.3 1.0 145000 1.0 100 0.7148 0.6141
4055.0 15.20 48 31 14 2 25 5.1 2 10,0 0.2 0.8 151000 2.0 160 0.7559 0.4037
4059.0 15.10 48 31 14 2 23 5.8 2 10.0 0.2 0.7 148000 1.0 200 0.7559 0.4037
4100.0 14.90 49 33 14 2 22 5.7 210.0 0.2 0.7 134000 1.0 200 0.7671 0.3930
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Phillips Aust Co Bridgewater Bay #1 MUD REPORT
hhkkhkhkdkhkhkhhkkhkhkhhkhkhhkhkhkhkhhkkhkhkk Ak hkkkhhkkkhkkhkkk kk kkkhkhkkkhkhkhkkhkhkkhkhkhkkkkk kkkkkkkkhkkkkkkkkhkhkkhkkkkkk

CAKE
DEPTH WEIGHT FV PV YP Gels WL thks pH pf mf Cl- OIL Ca++ N K
m ppg cc /32 ppm % opm

Akk kkRkhkkhkhkkRhkhkhkkkhhkhhkhhhkk kkhkhkhkhkhkhkhk khkk kk kkkhkhkhkhhkkkhhkhkhdkhkk kkkk kkkkkhkkk kk kkkkkkkkkkkkhkkkk*

4102.0 15,00 49 33 14 2 19 6.1 2 9.5 0.1 0.7 134500 1.0 200 0.7671 0.3930
4147.0 14,90 54 36 18 2 19 4.8 2 10.0 0.2 0.8 141000 1.0 220 0.7368 0.5457
4180.0 15.00 50 36 14 2 15 5.2 2 10.5 0.3 1.0 143000 1.0 120 0.7822 0.3806
4200.0 15.00 48 33 15 2 14 5.0 2 10.0 0.2 0.4 143000 1.0 140 0.7547 0.4338
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Elevation KB Z22.2 m above MSL
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GROSERVICES T.0,.7

Phillies Aust Cc. 3dridacwater Cav # 1 16.9.23

CACING LIST

TASING 3I1Z2%: 30" TYPR: 1" wall WEIGTL (1lbs/Lt): 3093
ASING LEISTI: 53,50
SHOE DRPTH : 1532.380

khkkhhhkkkhhkkhhkhkhkkkkkhkhkhkhhhkhhhhkhkhkhdhkhkhkhkhhkhkhhrhkhdkdhhrhhdtdhdhhhdrdx

* Jt ot % LTNZTH * MOTAL LENSTY * Deoth From TD % Remarks *
****-k****'k***********k**************k*'k**k*****************k********
* ¥ 12.61 * 12.401 * 162.35% *Tsg Shee Jt. *
* 1 12,005 * 24.51 * 157.356 * *
* 2 % 12,25 * 36.95 * 145.14 * *
* 3 % 12,47 % 49,33 * 132.%7 * *
* * 4,17 % 53.59 * 128.39 *nell Bead *
***k***********k********************k*f:*********:\-***********k*k*****



Phillins Aust Co. 3ridgewater Zay ¥ 1 17.9.83
CASIVNG LIST
CASIMG 81%27: 207 TYPYF: Cemeron X-55 WEIGHH (lbs/Et): 133
CASIIIC LENSTH: 333.52
SEOT DRETH : 433,00

X R R R R R R R R R R E R EE R R E R RN TR R IR R E SRR IS SRR SRS EEE SR SR EIEREE S SR

* Jt 4 * LATGLT X TOTAL LENGTI * Dewnth “rom X3 ok Femarks *
Xk kkhdx XAkXkhkkhkhkhkhkhhkbhkddrxhhkhhkhhhkhkdhhkkdkkkhkAkd kA kkxhhhxhkhkkhhhhhkhhhkkkkk
* * 12.56 * 12.65 * 480,34 *Csy Snoe Jt *
* 1 * 11.%7 * 24 .56 * 462.44 * *
* 2% 11.2¢ % 35.45 * 456,55 * *
* 3 % 11.%1 % 49.3% * 444,64 * *
* g * 11.91 % 50.27 * 432.73 * *
* 5 % 11.84 % 72.11 * 4720.83 * *
* 5 % 11,25 * 63.97 * 463.03 * *
* 7 * 11.2¢ * 95,36 * 367. Lﬁ * *
* 3 0% 11.95 % 107.75 * 395. 24 * *
* 2 * 11.33 * 119.52 * 373.41 * *
* 10 * 11.91 * 131.50 * 361.5 * *
x 11 * 11.90 * 143.40 * 349.46C * *
* 12 * 11.3¢% * 155.22 * 337.71 * *
* 12 * 11.90 % 1567.19 * 325,821 * *
* 14 * 11.%0 * 176,02 * 313.21 * *
* 15 * 11.8¢ * 150.98 * 302.02 * *
* 16 * 11.50 * 202 .88 * 220.12 * *
* 17 * 11.89 * 214 .77 * 273.23 * *
* 18 * 11.90 * 226 .67 * 266.33 * *
* 19 * 11.80 * 238.57 * 254.43 * *
* 20 * 11.3¢ * 250.46 * 242.54 * *
* 2L * 11.%0 * 262.36 * 230.64 * *
* 22 * 11.30 * 274.26 * 213.74 * *
* 23 * 11.30 * 285.16 * 205,34 * *
* 24 * 11.90 * 293,046 * 194,23 * *
* 25 * 11.90 % 302.%56 * 123.04 * *
* 26 * 11.84 * 321.130 * 171.20 * *
* 27 * 11.82 * 333.79 * 159.30 * *
* 23 * 11.29 % 345.50 * 147.40 * *
* ¥ 65,02 % 351,52 * 141.33 *Pup Joint *
* * 1,99 * 353.52 * 132.43 *wWellhead *
khkkhkkhkdkhkkhkhkhkkxhkkhkkhkhkhkhhkhkhkhhkkhkkhkhkhkhkkhkhkkkkhkkkkhkhkkhhkhkhhkhkhhhhkkhrnkhkhhkhkhhkhhkrnkhkk
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* c4 * 11,77 * 112¢.73 * 23R9.77 * *
* oR *x 11 .67 *  1141.41 * 2378.08 * *
* naox 11,75 % 1152.17 * 2356.33 * *
* 07 % 11.82 % 116%5.05 * 2254 ,4°5 * *
* o0 % 10,02 % 1177.07 * 2242,43 * *
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13 11.8 1626.57 1R92.

% % %k % ok Sk % ok % ok ok S > % 3k M ok ¥ ¥ O ¥ X ¥ F O O % F F % % % % X 3k 3k *
ﬁ-***ﬂ'***3(-*:(-31->'l-***X’******X—**********x—*x—*X‘X‘******x-**x-

% % ¥ % % Sk % % oF Sk ok Ok %k Sk ¥ ¥ X % A % * ¥ X ¥ H % 3k % % F F * F % X%

% % % ¥ % ok ¥ ok o ¥ ¥ % X ¥ ¥ ¥ O % >k o F ¥ X % ¥ ¥ F >
* ok ok % kK % Ok %k Ok % % S k% F F F ¥ X % % * ¥ * X

22

&2

7 75

3 23

13 11.87 1635 .44 1281.00
12 12.11 1650.55 1866.95
13¢ 11.¢3 1662.4¢ 1857.02
140 11.27 1673.7¢ 1845.75
141 11.23 1625.58 1833.S2
142 11.¢1 1697.49 1822.01
143 11.82¢ 170¢.38 181C.12
144 11.8¢ 1721.2¢6 17¢8.,24
145 12.08 1733.32 1756.18
1244 11.0#% 1745 .20 1774.30
147 11.00 1757.30 1762 .50
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36" PHASE
SUMMARY

The well was spudded in 109m of water at 17.30 hrs. on 15th

September 1983. Elevation of RKB above sea level was 22m.

Bit # 1 HUGHES,26" + 36" H/O (open jets) was run in and drilled

ahead to 186.5m. A survey was dropped at 162m, with 1 deg.
deviation.450 bbls of high viscous mud were then pumped at TD and a
second survey was dropped with 1 deg. deviation, The hole was further
conditioned with 250 bbls of high viscous mud before Pulling out

to run the 30" casing.

WOB/RPM/ROP PRACTICES

One bit was used in this phase. The drilling time was 6.5 hrs.
With an average ROP of 8.5m/hr.
Drilling practices are summarized below:

o e T T e e T e e e e e e S v S e S S e T T — T o o o o S P o o (o poon, S P St o — o p——

DEPTH INTERVAL ROP WOB RPM FR
m m/hr klbs gpm
131.5-186.5 8.5 5 110 950
HYDRAULICS

To achieve good hole cleaning,high flow rates and annular

velocities must be maintained. Although high flow rates were
achieved during the phase, annular were low and this results in only
the finest cuttings being removed. However since the phase is short
and ROP's low cuttings build up will not be a serious problem.

On reaching TD 450 bbls of high viscous mud were circulated prior

to a survey and a further 250 bbls of high viscous were circulated
before pulling out. This measure ensured good cuttings removal

and a clean hole.

CASING AND CEMENTATION

The casing shoe joint,3 joints and a 4.2m well head housing of
Vetco 30" (1" wall),310 lbs/ft casing were run in and set at
182m (597 ft). A stinger was made up and run in. The following
were then pumped:

1) 150 bbls of seawater.
2) 1500 sacks of Class "G" cement at 15.8 ppg with 5.0 gal/stack
of seawater.



CAZIVS AND CEMENTATION /cont.

3) The cement was disvlaced by 20.4 bbls of scawater at a rate orf
3 brhl/nin.There was no bleed back.

The ton of good cement was estimated to be at the sea hed.
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follcowing gives a brief exclenation of the atriviations used:

= slirn velecity  (m/min)
= annular velccity minus slip velocity

= cuttinges genercted &t the bit
(gallens/gallons of mud)

= cuttings in the annulus
(2allons/gallcns cf wud)

= cutting trensoccrt ratio (decimal vercantage)
= cutting velocitv/annular velocity



Interval: 131 m. tc 13¢ @,
Flow rate ¢50.0 gon

14 B.¢ npy PV 2 Yp Z
n = 0.5%285 ¥ = 0.143

Cuttinos Dencsity: 2.30

(Limestcne)

Cutting size
1.0090
0.750
0.508
J.25)
0.125

- 0.051

=
O > Wwm
. ¢

A WO e 0O

Cuttings Density: 2.490
Tutting size Vs
1.000 13,926

0.7339
3.500
¢.250
0.125
0.061

14.22
9.48
4.74
1.39
C.48

1O = B0

Cutting size Vs e
1.900 17.55 -11.231
9.7398 12.15 -7.42
0.500 c.7°2 -3.03
). 259 1,39 1.38
J.1725 1.23 4.51
0.051 2.42 3.32

Jutting: Density:s 20420 (Liaeston2)

cutting size Ve Ve
1.000 13.25 -12.72
N.756 13.25 -£.11
5.530 3,23 -3.49
J0.250 1.6G2 1.13
¢.125 1.31 4.43
0.251 0.45 5.29

interval 131 m. to 135 nm.

Flow ratz 950.0 grem.

VYT 2.5 ey PV 2 YP 2 Gel

n = (.5%35 o= 0,143

Cuttings Densitv: 2.30 (Limeston2)

(Lineston2)

Ve
-12.07
-8.33
-3.59
1.15
4.50
5.41

Cel (10

Ann.vel:s

sec)

Rct

)

(2

Sh Ul n
I D

> O
P
~J ~)

3 8]

Sa
.

Ana.vel:
(10 sec)

rct

0.2345
0.7739
0.9%2242

Rct

0.1948
0.7645
0.9192

1

1

FOP: 3.50 a/hr.
5.74 n/mnin (DP/2I4)

YP/PV 1.03

1.1022
0.033C
0.0279

CE Za
J.0255 0.1319
0.3259 0.0335
0.025% 0.0231

EDP: 2.50 m/nr.
5.8% w/min (DC/OH)

y2/Pv 1.00

Ct

0.025¢
0.0253
0.0259

0.0259

0.0259

0.1104
0.0332
0.0230

0.13293
0.033¢
0.0282
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SUMMARY

with e bit,

The 24" nole was drilled froa 1235.5m (612 Ft) to 504.5m (1555 £Lt)
on
3it # 2 UUGHES,26" (3*22

rafter crilling out the cement and casing
shoe drilled ahecd to 504.5m.A survev was droopged at 3623 (1207 £t)

but wis-ran twvica.after the first attemnt the well packed off (20-25009
klbs overrull) and hign viscous sluus were cumsed alter both amis-runs,
at the tuird attemot a devietien of 1 dey was recorded.?M sLrvey was
dropned at T) with 1/2 3d23. devi
30" casing 3

icn and & winer triv was made to the

W

t
nc2 kefore the hHit was vulled out.7thilst trioping cut aigh
viscous sluos cf mud were circulated afcer nulling evory 4tl single.
Tha hole was then conditionad bBefore runninz in the 26" casing,

One bit drilled this vaase in 15.9 hrs. with an average P0OP of 21.9 a/hr.
On bottom tine wes 19.3 hrs. which incluleld surveys and circulating
time.Drillina oractices are csunrarized balow:

DEPTH TMTERVAL PR WO ! PR
™ m/nr kibs J P
136.5-504.5 21.° 15.90 105 925
HYDRAULICS
Ns with the 35" zhase,niagh flow rates and annular velccities must be

maintained to achieve gcod hole cleaning.Cutting removal was “3a1n
facilitated by circulating the hole with high viscous rud Dlllg,whlch
conditioned and cleaned the hole pricr tc running the 20" ca asing.

CAGING MDD CEMENITATION

1 casing shoe joint,22 joints and an &m well head of 20" Caznercn X-5§
133 1b/ft casiny were run in and set at 493m (1515 ft),tne following
were then oumped:

1) 500 bbhls of seawater at 8.3 bbl/min.

2) Lead Slurry: 1300 sacks of Class "G" cement at 12.8 ppg mixed with
10.8 gal/sack of mix water,2.5% Pre-hydrated gel at 9 lb/bbl and
0.5% CFR-2 at 1.8 1lb/bbl were added.



CAZINMG AND CPMIJITATING /coat.

3) Tail Slurry: 500 sacks of Class “3" cement at 15.3 opna mixeld with
5.0 gal/sack of seawvater.

4) The cement was disnlaced with 22.4 okl of seawater at a rate of
7.5 bbl/min.There was no bleed back.

The tco of good cement was estimated to be at the sea bed.



CITTINGS TPRAVURPORT TABLES

S DR

These tables will provide a quick lock at hole cleaning and cuttings
remcval. By controllina the Pate of Penctration (ROP), then raising or
lowering the flow rate, or changing the rheological nronertiecs of the
mud, one can then decide ucon the action necescary to vrovide the nost
efficient hole cleaning,

In the following tables the data has been calculated f[or the space
between the Drill Collars (DZ) and Cven Yole (OH). For each interval
the cutting sizee are given in deciwal inches.

The follcowing gives a brief explenation of the akriviations used

Vs = slim velocity (m/min)
Vc = annular velccity minus slip'velocity
Zf = cuttings generated at the kit
(gallons/gallcns of mud)
Ca = cuttings in the annulus
(gallons/gellens of mud)
Rct = cutting transport ratio (decimal percentage)

= cutting velocity/annular velocity



Interval: 186 m. to 504 m. FOP: 21.90 m/hr.
Flow rate 925.3 gonm. Ann.Vel: 11.2 m/min (DP/231)
AWe: 8.0 prg PV 2 YP 2 Gel (10 sec) 1 YP/PV 1.00
n = 0.535 K = 0.143
cuttings Density: 2.30 (Limestone)
Cutting size ve Ve Rct CE Ca
1.000 24.16 -12.94
0.750 13.12 -5.90
0.500 12.08 -0.E56
0.250 9 .04 5.18 0.4615 c.0357 0.077
0.125% 3.02 8.20 0.7308 0.0357 0.0489
0.06l 0.50 1n.42 0.2285 0.0357 0.7335
Cuttings Density: 2.40 (Lim2stone)
Zutting siza Ve Ve Rct CE Ca
1.909 25.41 -14.1°
0.750 19.06 -7.24
0.530 12.71 -1.43
N.259 5.35 4,37 0.4337 0.2357 3.0324
J.125 3.13 g.04 0.7159 0.0357 G.0493
0.0561 0.25 10.35 0.9238 0.0357 0.03837
Interval: 18¢ m. to 504 m. FOP: 21.20 m/hr.
Flow rate 925.0 gpm. ‘ Ann.vVel: 11.30 m/ain (DC/Di)
“9: 8,06 DEJ PV 2 YFP 2 Cel (10 sec) 1 YP/PV 1.00
n = 0.585 K o= 0.143
Cuttings Density: 2.30 (Limestone
Cutting size Vs vc Rct cE Ca
1.000 25.19 -13.33
0.730 18.39 -7.09
0.500 12.59 -0.80
0.250 65.30 5.590 0.4663 0.0357 0.076%6
- 0.125 3.15 8.65 0.7331 0.0357 0.0437
0.051 0.87 10.93 0.9261 0.0357 N.0386
Cuttings Density: 2.40 (Limestone)
Cutting size Vs Ve RCt CE Za
1.000 26 .49 -14.70
0.750 16.387 -3.07
0.500 13.25 -1.45
0.250 5.52 5.17 0.4386 0.0357 0.0814
0.125 3.31 8.49 0.7193 0.0357 0.0497
0.061 0.93 10.87 0.9213 0.0357 0.0338
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17 %" PHASE
SUMMARY

The BOP stack and riser string were run in and landed

onto the wellhead. 1Initial BOP tests failed, after checking
the test plug however, successful tests were obtained to a
pressure of 5000 psi. A new BHA was made up and Bit #2 was
run into the hole. Cement was tagged at 487m and the cement,
float collar and casing shoe were drilled out with seawater.

The hole was displaced with mud and a LOT performed to 12.5
EMW, before drilling ahead into new formation.

Bit # 2 SMITH DSJ 14 3/4" + 17 %" U/R (3*24), drilled from
504m to 843m a total of 339m. A survey at 667m recorded 1/2
deg. deviation, at 816m 1/2 deg. deviation and at 843m o degree
deviation. The hole was then circulated bottoms up and the

bit pulled out.

Bit 4 3 SMITH SDT 14 3/4" + 17 1/2" (U/R (3*24) drilled from
843m to 1120m a total of 277m., Several tight spots were
encountered during drilling. These were washed and reamed
down. Seawater pills were circulated during reaming to
alleviate bit balling and from 995m high viscous mud pills were
circulated at every second connection. A survey at 995m showed
1/2 deg. deviation and at 1120m 3/4 deg. deviation. The hole
was circulated before pulling out the bit,

Bit # 4 SMITH DSJ 14 3/4" + 17 1/2" U/R (3*24) drilled from
1129m to 1514m a total of 394m. The hole was washed and
reamed at several spots throughout the drilling operations

and circulated for seven minutes at each connection to

ensure good hole cleaning. Sur wys were dropped at 1276m

1/2 deg. deviation, 1424m, 1% deg. deviation and at 1514m

% deg. deviation. The hole was circulated and the bit pulled
out. A test tool was run in the hole to test the BOP's. After
testing, the tool was stuck in the stack and a Schlumberger back
off tool was used to back off one single above the packer.

The fish was then successfully retrieved.

Bit # 5 HUGHES 1GJ 14 3/4"™ + 17 %" U/R (3*24) drilled from
1514m to 1603m (13 3/8" casing point) a total of 89m. Again
reaming was necessary throughout the bit run. A survey was
dropped at 1603m % deg deviation and the hole conditioned
before logging. A wiper trip was made to the 20" casing
shoe, and the hole circulated before finally pulling out.
Schlumberger was then rigged up and the open hole logged.
The logs run were:

Run 1: SLS, DIL, GR.
Run 2: HDT, CALI
Run 3: Sidewall Cores (30 shot-28 recovered).



g n/nc 1b ania
R{y4-243 30.4 15.0 112 319
243-1120 13.7 27.4 120 305
1129-1514 21.3 13.¢ 113 365
1514-1693 11.1 29,0 117 505
TYSPALLTTS
?Je nhase Jrilles with gencrally aign 20 values and althzura aiyh
flow rates wore naintained, (averaze 40 anm.),anl good annular velccitiec
WEL e (CllCVLj (averace 25.77 m/xin - 37.3 ft/ur) retween 2C/Chi,and
(averags 23.% m/nin - 73.0 Lt/7in) between N2/05,further meacures were
taken to ensure good cuttina removel end a clean hole.
Throuwnout the nhase,withr a fast nenetration rate,a great JSeal ofF
‘cuttings were aenerated at the hit,to remcve these excessive arounts
of cuttinns the nole was circula e& at connections and often seawater or
Aldh viscous aud nills were nummed.Tais served two ournoscs:
1) Tleaniny the hcle effeciantxv
7Yy rveducing the wnossinilitv of any ktit ecalling.
Tae nud system walatainesl similar Pv,YP and Cel velues tarougncudt the
nhase aal a J4o0d "n"-value (average 0.55) was achieved.Tne Jdearee of
non—lcwtonian Dehavior shown 1s good anld recults in an effecient ability

£o clean and susnend cutting oarticalge.
Cutting reaoval end bhele cleanina throughout tine ohacse is sunmarized
in the cutting transwport tables.

ranuler f£low was turbulent,but 3id not seexm to cause any excessive
nole damaige,althousn the <Schilumkberver Caliser Loa did show scme waching

cut of the sand horizons.

In sunmary,the 17 1/2" phase was drilled with good hole cleaning
parameters and cutting remnoval was successfully acnieved without ex-—
cessive nhole Jdamage.

CASING AND JEVMSITATION

121 joints,a float collar,casing shoe joint,pur ioint and nanger of
Juttress ¥M-30 (72 1lh/£t) 13 3/2" casing were run in and landa21.The
casing shoe was set at 1524.5m (5231.5 ft) and the follcwimg wer2 then
ounced:

1) Circulation:1300 bbls of mud were vumpned around the hole at
14 bpm,a total of 1 1/2 hours.

2) Pre-flush:25 bbls of water,the bottom plug was then released at
a nressurc of 3100 opsi.

3) Lead Slurrvy:1697 sacks of class "G" cement at 12.8 png was mixed
with 10.8 gal/sack of mixwater,2.5% orehydrated gel at 2 1lbk/bbl,
0.4% CFR-2 at 1.3 lb/bbl and 0.2% ER-5L at 9.05 gal/bbl were added.



CASIOS AaMD CSRISUDANPICT  /cont.,

4) fail Slurry:590 sacks of class "G" cement at 15.3 »pg was mix2d
with 5 3al/sack of drill water,d.1% UR-5L at 0.05 gal/sack was
added.

5) Displaceament:The cement was disnlaced with 20 bbls of water and
£33 bhls of nud,at a rate of § bbl/min.The tor nlug was released
at 3500 wpei.The plug was then bumped to a “rec"ure cf 1400 osi
and held for 890 minutes, there was no bkleed bhack.

The estinated ton of cerment outside the casingy was 341w (1120 f£b)
hased ocn a Caliper calculatced onen hole volunme.

It was howovaer not nossiblie to mnaintain ocressure waen the »lug wos
suaned.The cenent and casing were tested,with unsucessiul results.?n
oovan z2nded Irill siring was run in and 200 £t of cement was sumned akove
the float collar.The cement anl cazing were 232in tecstsd,this tinme
sucessfully,to 2500 wnsi.The cerent,flcat collar and casinji shce werc tnen
drilled oui,the hole anl casing cleaned and an EZ25V bridae »lug scet at
1576m (5171 ft).

The following were thien vuaded:

t

o

&

Sting in and
Sting out.

Tr2SSUIK 1500 osi.Injection rate 19

Hhil/minute.

3) Punn 62 bbl slurrv:300 sacks class "CG" cement at 15.3 npg and
20 bbbl mud.
1) 3ting in and nressure uo to 300 wsi in tn2 annulus.
5) 2um3s 70 bbkls of mul and sgueeze,final sgueeze wressure 2100 osi.
5) Pelease ennular oressure and sting out,
7) P00 with 4 stands and reverse circulate.
Final cement and casing tests were gJood and thez bridge and cement

was milled/Jdrilled out.



***************************************************»*#*%k***********}*****************w*w*ww******w****#***********»**%**

Pnillins Aust To. Bridjewater Ray %t 1 311 ,J...,,,..\,vm
*********************************************»************************»****»*w%***w**»*%****»**k* kkkkhkkkkkrohkkkkkhkiakkkki

JUHE.”. )< POIO3T/ S AYORD. PO
uH.H_&O Hw.wum mHNﬁ MOZZLES  DFPLIN MIRGE ‘TUPS A/ AW 035 & KL55 ORI TLSY SP2 % wiL 2I1 /51 FeMIL K3
**x********w***»********x***w;***************w»**w***..;*****»»**»***»»*w***»..;*»1i»*;»x****w*w*;»»****w***»***»*»xw»:»»:n

2 SMITH U Q 14 1/2 2424 24 "M.6 /20 DA 0L 16,0 12 270 nMua 3.5 17437 1743 7.5 17.5" offcaxr
3 Smith ¢ 14 1/2 2424 24 43,9 /3N 12.7 737 27.4 120 90% 2450 0.3 13452 1558 7.9 E723 e b S Pt
4 Smith O;_ 14 172 212424 1120.9 B/ 2.3 525 5.5 115 795 J..,UJ P EH 17 7.3 172" ooe cruic
5 Mughes 1GJ 14 1/2 24 24 24 15140 /%0 11.1 1345 22,00 115 855 2500 9.0 7550 1417 5.5 148" out guage



CITTINGS  TRAVIPIPT TABLES

mese tables will »rovide a guick lock at hole cleaning and cuttings
reroval. 2y controllina the FRate of Penstration (POP), then raising or
lowerina the flow rate, or chanaing the rneological oroverties of the
m~ul, cne can then lecide u»on the ection necessary to orovide tne most
afficiznt holzs cleanind.

In the following tables the deta has been calculated for the srpace
between the Drill Collarcs (2C) and 2nen Hole (2¥). For each interval
the cutting sizes are aiven in <Zecimal inches,

The following jives a brizf exnlenation cf the abriviations usad:

ye = slinp velocity (m/min)
Vo = annular velocity winue clin velocity

°f = cuttings genereted at the bit
(gallcens/gallens of mud)

& = cuttings in the annulus
(aallons/agallons of mud)

nct = cutting trenscort ratio (decimal percentage)
= cutting velocity/annular velocity
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“low orats 95,0 arnn, Ann.vel: 24007 a/nin (L0/
e Tol v v Y sel (10 sec) 3 YRRV .0

no= 0),517 A et

Tuttirgs Deasity: 2.30 0 (Zlaystoena)

Tutting zize V3 v Ci Za
.m0 25.52 J.42 0, i G.NLU3 3.072%
S AT 15,47 2007 i o 0.2103 TONTIG
Fe500 15.31 12.73 J.3711 0.3103 H.0101
0,250 5.10 1a.28 2.735%% J.0133 1,012
3.L23 .00 22.24 0.5253 1.0203 0,015
R R D.52 23.42 NY.nTha4 G.0103 J.310%

Cuttiags Doensitve: 2040 (Calcarcnite)

“Tuactinyg size S v ot CL Za
1.7390 21.74 2,25 L0055 0.01403 V.1354
e 73 15.31 7.73 J.3215 3.21023 3.023212
g.3un 12.7°7 13.17 N.5477 5.0193 D.01L53
7.7250 =47 L2050 Y,772%8 J.9133 7.0134
G.175 1.572 22.172 G.2202 2.91063 O0.0112
AN | N.3% 23.35 N.072% 0.0103 D.2195

Juttingz Density: 2.57  (Ranl)

~utting size V3 vV nect CEL Za
1.922 22,734 1.29 2.0390 D.N1G3 717.2071
0.750 17.13 S5.21 2.2375 0.0143 0.0350¢
2.5040 11.42 12.02 G.5250 U.0103 J.0L27
J.20h3J 5.71 13.33 3.7325 0.0103 7.0135
J.125 2.04 22.00 0n.%152 0.0103 0.0115
0.061 ¢.79 23.34 0.9709 0.0103 0.3197



Interval: 343 ., e 1120 =, PIr: 13,74 w/ur.
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Cuttings nensity: 2.39 (Clovstone)

Cuttina size Ve 7z not Cu Ca
1.770 22.25 4,770 0.1757 U.0103 3.08725
Je7ze 15.77 10.35 2.3225 J.U103 D.027¢
10509 LL.13 15,21 T.585064 C.0193 D.O1745
D.257 5.37 21.47 G.7%42 1.0102 L0135
ho12s 2.7° 24,75 a,0571 J.N103 29,0113
NI RN 0,7z 25,32 V.972% J.0lo3 oW 100

2,480 (Zalzareaite)
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cuttiny sizo Vo v RCL CE ~a
1.390 23,144 3.57 J.131¢% C.0123 J.N7%4
0.750 17.51 2,44 D.349) 3.01403 1.0237
0.30"° 11.7< 15.31 N,8600 0.3133 D.0133
C.2%) 5.07 21.17 0.7530 J.4193 7.9132
7.12% 2.73 24,11 J.0915 7.0123 7.7115
.01 5.77 256.22 G.9715 0.0133 D.31035

Cuttings Censity: 2.°
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193]
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=
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4

Tutting size o) nct CE Za

39 0.03%3 0.0133 3.1172
55 0.31¢2 G.0103 D.0327
14.72 0.5441 0.0193 0.0123
20.83 0.7721 0.01G3 n.0134
23.95 0.3330 0.0103 0.0117
26.23 0.5692 0.0103 J.6197
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Lo orace aA%5.0 rom,
W 9.2 ung Py 7
n = 3,548 o= 4.,
Cuttings Deasityv: 2.3%

Cutting
1.230
G759
.') =
g.
0.

.

[ e
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12

751
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22N L Oy rO
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bad

(Claystcene)

Ve
1.71
7.22
2,74
2025
1.
3

i

I

[ ]
[

Tuattines Tonsity: 2030 (sand)

Tutting cize VS v
L.490N 24 .47 ~0.59
N, 730 13.35 5.43
2.307 12.23 11.54
3.2530 H.12 17.670
39.1253 3.05 22.72
3,041 1.7 22.35

Irterval: 1120 =, to 1514 .

Flow rate 895.0 annm.

Tl .2 »"og eV o7 Y2 Tel

no= 0,525 o= 5,439

Cuttinis Density: 2.3%7  (Tlaystcona)

Cuttina size VA Jc
1.0990 23.75 2.3%9
0.733 17.21 2.23
0.5093 11.28 14 .97
0.25) 5. %4 20.21
0.125 2.97 23.73
20051 0.73 25.%2

Zattings

Tutting
1.000
0.752
0.500
0.250
0.125
0.061

Nensityv:

size

2.50
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(Dp/0O01
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.2287
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J.0713
D.0333
0.721°
D.0187
0.013¢

J  w/hr.
a/min (D2/7000)

1.00
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Ca

0.1454
0.0437
0.22323
0.9202
0.03133
0.2163



Interval:

Flow rate

Cuttinus

~cutting
1.039

0.730

L5090

u.kai
125

) L00

Zuttinis Densityv:

Cutting
1.070

Suttinrgs Densitv:

Tuttinag
1.3990
0.750
0. ‘300

.25
0.125
0.7¢61
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21.74
159.30
10.27
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1.24

.07
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22 30
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(Sanlstone)

Ve

0,570

5.74
11.%32
17.40
20.24

700
Vo £ @ rm U

(Sand)

Ve
-0.47

5.3%
11.25
17.11
20.80
22.23

PP e

22.93

~

L
0.0033
L0033
., . ,)() .){)
L3023
0.0039
0.33383

=n

c

0.0033
0.6033
0.0057%
0.0038
0.0043

11.190

m/sin
YE/PV 1.14

w/ar.

Ca
3.132%
0.0302
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~ I~
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0.0374
0.0175%
00118
0.2087
0.0091

(De/217)



Flow rate 365,90 awmn,
Ty S.2 ™7y ev 7
n = 0,582 K = 0.
Cuttings Density: 2.3%

Tutting size
1.909
O.700
N

soJr &
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N -~ w <)
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U.3h
0.250 S
J.12% 2.0

0.951 R
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~d )
WO N

Cuttinos Densitve 204390

size v

Tuactinag
1.0935

JO D e
. T e . o

.75 15,27
3.5490 12.351
V.25 5.01
1,120 2.08
.05l 0.51

Cuttings Density: 2.50

Sutting sinze Ve
1.0720 25,24
2.750 .93

15
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L I
J.125 3
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12 1/4" PHASE REPORT



12 %" PHASE
SUMMARY

The 12 %" BHA was made up with Bit # 6, a SMITH FDGH (3*14).
However, on running in a leak was found in the kill lines.

So the bit was pulled to allow work to be done on the BOP
stack. The BOP stack was then lowered and tested with no
leaks. Bit # 6 was then rerun and tagged the cement at
1515m, which was drilled down to 1597m. There was no

cement found between the float collar and the casing shoe.

A leak off test performed at this depth gave an equivalent
mud weight (EMW) of 12.9 ppg. The casing was then scraped
and an EZSV bridge plug set at 1576m, which gave a good test.
an RTTS was run into the hole and stung into the EZSV. This
failed on being tested through the drill pipe. The casing
was then re-cemented and squeezed (for details of this see

17 %" PHASE CASING AND CEMENTATION section). Bit # 6 was then
run into the hole again to drill out the cement from 1563m to
the bridge plug at 1576. A mill bit was then used to drill out
the bridge plug, after which the casing was tested and the
cement held. The cement was drilled out to 1595m with Bit #
6RR at which point another leak off test was performed giving
an EMW of 13.0 ppg. The 12 %" hole was then ready to be
drilled. The bits used during this phase were as follows:

Bit # 7, a SMITH FDGH 12 %" (3*14) drilled from 1603m to

1812m, a total of 209m. Prior to drilling this phase the
drilling mud was changed to KC1l based fluid. A deviation

survey taken just before pulling the bit gave 1 degree.

Bit # 8, a REED HS51J 12%" (3*14) drilled from 1812m to

2112m, a total of 300m. Before drilling the last 3 stands

had to be reamed. A survey gave 1 degree deviation. On pulling
the bit the BOP's were tested with no problems.

Bit # 9, a REED HS51J 12 %" (3*14) drilled from 2112m to
2224m, a total of 112m. A survey taken prior to pulling
the bit gave a 1/2 degree deviation.

Bit # 10, a SMITH FDGH 12 %" (3*14) drilled from 2224m to
2343m, a total of 119m. A % degree deviation was recorded on
pulling the bit.

Bit # 11, a SMITH FDGH 12 %" (3*14) drilled from 2343m to
2434m, a total of 91m. There was no deviation found on
dropping a survey.

Bit # 12, a SMITH F2 12 %" (3*14) drilled from 2434m to 2469m,
a total of just 35m. This bit was pulled early after it was
found to be drilling very slowly.

Bit # 13, a DIAMAX MS5 12 %" (TFA : 1.05), this diamond bit was
run into the hole with a turbo, but undergauged hole was
encountered at 1786m. The hole was reamed from 1786m to

1808m. A short trip was made here and the hole found to be

in good condition. Reaming was then continued from 1808m

down to 2235m. Another wiper trip here found the hole still



in good condition and reaming continued to 2335m. The
bit was then pulled.

Bit # 14, a SMITH SDGH 12 %" (3*14) was then run in to
2191.5m and reamed down to 2243m. At this point a loss
of 125000 1lbs was recorded at 450 amps, from this it was

deduced that a "twist-off" had occured.
On pulling the remainder of the string it was found that

10 stands and a double of drill pipe and the BHA were left
in the hole.

A new fishing BHA was then made up with a 6 5/8" overshot.

The fish was tagged at 1810m, but could not be latched onto.
It was suspected that the fish was lying against the side of
the hole. A second attempt was made whilst awaiting parts
from town, but this was also unsucessful. A mill bit was then
run in to mill the tool joint down about 60 cms. An 11 3/4"
overshot was then run and sucessfully latched onto the fish,
an overpull of about 30000 lbs was recorded whilst working

the pipe. The fish was then pulled out and all the drill pipe
laid down. A new BHA was made up to continue drilling:

Bit # 15, a SMITH SDGH 12 %" (3*14), reamed 2243m to 2469m,
and drilled from 2469m to 2499m, a total of 30m. A % degree
deviation was recorded.

Bit 4 16, an LX 27 HS 12 %* (TFA 1.1) was run in with a turbo
and drilled from 2499m to 2693m, a total of 194m with a
moderate rate of penetration.

Bit # 17, a DIAMAX ADS2 12 %" (TFA : 1.1) drilled from 2693m
to 2869m, a total of 176m. A survey dropped prior to pulling
the bit gave a deviation of 3/4 degree.

Bit # 18, a CHRISTENSEN P26LF 12 %" (TFA : 1.05) drilled from
2869m to 3071m, a total of 202m. A survey gave 3/4 degree.

Bit # 19, a DIAMAX MS5 12 %" (TFA : 1.1) drilled from 3071lm
to 3113m, a total of only 42m. This bit was pulled due to its
very poor rate of penetration.

Bit # 20, an LX 27 HS 12 %" (TFA : 1.1) drilled from 3113m
to 3549m, a total of 436m. The drilling rate was remarkably
constant during the entire bit run.

The original T.D. was exceeded due to the fact that the sands
which were expected in the Waarre Formation (Upper Cretaceous)
had not been encountered. Palaeontological dating of a spot
sample taken at 3495m gave a date of Upper Cretaceous age in
the Belfast Formation. It was therefore thought that the
Waarre Formation sands were located lower in the sequence.

Bit # 21, an LX 27 HS 12 %" (TFA : 1.1) was then run into the
13 3/8 casing shoe. Bad weather then prevented drilling.

During this bad weather 2 anchors shifted and the rig moved
some 10m off location. After the storm the rig was relocated.
Bit # 21 was then run into the hole and tagged a bridge at
3365m. The hole had to be reamed from here, however progress
was slow and Bit # 21 was pulled to be replaced by a
convetional rock bit, Bit # 22.



Bit # 22, a SMITH SDGH 12 %" (3*12) tagged the bridge at 3359m
and reamed to 3443m, high torque and drag were encountered

all the way. It was thought that this could possibly be due
to the stabilisers, so the bit was pulled.

Bit # 23, a SMITH SDGH 12 %" (3*12) was run in without
stabilisers to continue to ream. Reaming commenced at 3429m,
but the bit had to be pulled back to the shoe to wait out
another storm. Reaming was then continued from 3454m and
was extremely slow with high torque and drag. When pulled,
the bit was found to be severely undergauged (3/8 th).



Pit # 22, & TFUD FPG3IT 12 1/4" (3*%14) reared dcwn tc T.D. A wirer
trir was racdec tc encure thet the hele was in gooc¢ conditicn rricr tc
loaainag cond cacsina. The fcllewinag Schlurkeraer loas werce run:

niL - ¢1.¢ - N

LPL - CHNL - Cel - 5GP

a7

CST (51 gide well ccres chcet)

FICP /TP /TR PRACTICRS

I'he rnhoge woe cownleted uszing & tctel cf 19 kite for thie 1945w
Crilled. The total drillira time wes 227 hcure, giving en average TOP
thrcuahcut the whese of 2.4 w/br (2%3.% ft/khr). 7he tctel totten hele
timc, iacluding circuleticon and rcawine (excludine .0.il.), was 339
heurc. The average TOP for this vee 5.7 m/kr (12.% ft/hr). The ¢rillinc
rractices ¢re surmerised in the tahle keclcw

DT IVTFPVAL ROF i OR T ¥ FT

1602 - 1012 14.7 3 1ct ET7G
1812 - 2112 14,9 3¢ 145 EEN
2112 - 2722¢ 7.% £3 0% £30
222484 - 227¢ 1%2.¢ 47 70 £30
2374 = 2£]F 24.0 L&z 70 530
2015 = 4807 4.5 A2 75 £330
2457 - 2660 ~L1 26 5 560
2400~ 283¢ 186.2 35 600 con
263¢ - 2721 16.¢ 25 s00 675
2731 - 2Rce £.2 28 600 550
286G - 3022 16.4 25 00 G675
3022 - 3549 5.9 50 5C0 650
HYDRAULTICE AVD E0ITDS COUTROL

-

This eection, as far ac ¢rilliro is ccrcerred, must be divided ur
intc 2 cections:

Secticn I - Ccnverticrel Tits.

Cecticr IT - Tiemeord &and Straterox fits.

Secticn 1 :

Pits # 7 to # 15 were 211 run using 3 * 314 nczzles. These
gave extremely cood rercentege lossecs et the bit and gooc FE/SQ In
values., The rercentage losces ranced frcm 57% tc 62.4% (eccepnted values
rance frem 42% tc €5%). The WP/SQ In values renged frorm 3.1 to 4.0, this
latter value is the extreme value cf the eccerted norm. These narameters
cave rise to cntimur A@rilling conditicns end the correcspondinc ratce
¢f renctretion were fairly gccd, csrecially ct the stert of the wbhace,



However, further down the hole the ROP's slowly decreased and it
was for this reason that the conventional rock bits were exchanged
for the diamond bits with turbo drill.

The n and k values ranged from 0.5 - 0.6 and 0.6 - 1.0
respectively. These, together with the flow rates used, led to
Laminar flow for most of the section. Turbulent flow was
recorded during Bit # 10, but this was just in the turbulent
range and appeared to have no adverse affect on the hole
condition. The hole cleaning and cuttings transport was
excellent throughout the section, with little cavings encountered

whilst drilling. The mud weight was increased from 9.2 PPg to

9.5 ppg.

Section II:

Bits # 16 to 20 were all diamond or stratapax bits with TFA
between 1.05 and 1.1. Percentage losses and HP/SQ In at the bits
were all low for these runs. However, this is expected with this
type of bit due to the fact that their manner of drilling is
different to conventional rock bits. The percentage losses and
HP/SQ In ranged from 18.7% to 24.5% and 1.0 to 1.4 respectively.
According to the Power law the flow around the Drill Collars and
the HWDP was tubulent during most of this phase. However, this
appears to have had no adverse affect on the condition of the
hole. This was probably due to the nature of the rock, which
was not prone to washing out. The n and k values were very
much the same as for the previous section and hole cleaning and
cuttings transport were again excellent.

The problems came when the phase was interrupted for several
days by storms, which had to be waited out at the 13 3/8" casing
shoe. On going back into the hole it was found to have closed off
from 3365m to T.D. The mud weight was slowly brought up from 9.9
ppg to 12.5 ppg over a period of several days. A final resort was
to add 10% diesel which allowed the hole to be reamed to bottom.
A lot of cuttings were obtained whilst reaming and the majority
was siltstone. These cuttings had a blocky nature and this
indicated some caving. The mechanism that caused the closure
of the hole was suspected to be overpressuring. This was later
proved when electric logs of the interval were studied. A
secondary mechanism may have been hydration of the clays and clay-
stones. T.D. was eventually reached and a wiper trip gave only
a little drag and this was circulated out.._

The mud used throughout this phase was a KCl (potassium
chloride) based mud, this was used to try to prevent too much
hydration of the clays.

CASING AND CEMENTATION

287 joints of 9 5/8" casing were run, in were this included
43 joints of P-110, 94 joints of L-80 and 150 joints of N-80 (all
joints weighed 47 1b/ft). The casing shoe was set at 3519.5m.
The casing was run in smoothly with no excessive drag recorded.

The casing was circulated for 2 hours with drill mud during
which time heavy cavings and mud losses were encountered. The
cementation then followed:

1) . Preflush: 100 bbls of seawater at 1300 psi to release the
bottom plug.
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7  Smith SDGH 12 1/4 141414 16020 00,0 14,10 &7/ M6 £ES 2.5 105 572 2775 ©.2G 13128 3578 Z3.6 /4" cut awce
8 Peed WS51J 12 1/4 141414 1€12.0 000 17.50 2/2/40  17.1 @7 P.0105 550 MR 240 162 325C 1.7 /16" oot ceue

©  Feed HS517 12 1/4 141414 2112.0 1n2.0 1410 /51 7. 1872 £3.0 105 520 2D 7.0 12441 2930105

10  Smith FICE 12 1/4 141414 22240 1ne.0 730 47342 1631010 L2071 B30 050 95 17ERS1 2030 19,6 3/15" at caue

11 Smith FICE 12 1/4 141414 2343.0 91.C 14.5 330 6.3 207 £2.00 71 531 2570 0.5C 12663 2056 19,7 1/4" out caux
2 Smith F2 12 1/4 141414 24340 B0 237 1241 4,7 0000 2.0 49 S 2040 .G 12610 2622 15.5

13 niarax ¥S5 12 1/4 T: 1.05 2455.0 wo.c 105 4% 17506 3,50 71ZES5CgegLcs Peaving

14 Smith SPCH 12 1/4 141414 24500 5.0 149 520 1200 2. 5013 2302 18,7 Twisted cfic

15  Smith SDGH 12 1/4 141414 2490 .0 3.3 121 8.5 2057 389 77 BT 207 .60 11653 3447 23.G

16 IX 27 8BS 12 174 T 1.0 24900 1€4,0 15.31 11,0 1455 3.1 eun 600 3126 2. H.ngunnmm.n_.nmnﬂ

17 ©'max APE2 12 1/4 T: 1.0 26930 176.0 28.3C f.2 2115 37.7 00 650 3145 S.TC 10ea5Tersereles

12 CPP P26IF 12 1/4 T 1.05 78600 2.0 24.60 8,2 1601 24,6 €00 G605 31C0 280 12TSSESEEEILS

19  Diamex MSS 12 1/4 T: 1.05 371.0 42.6 10.02 4.2 S04z 0.0 0G0 6E5 3336 2.R 12124s888s888Es

20 IX 27 EE 12 1/4 T: 1.0 31130 435.0 73.60 5.9 1742 49,0 S EY SRR ) 1634188 sesesss

21 X 27 s 12 1/4 T: 1.0 38400 2.0 126 000 370 590 1044555555I6TE

22 Smith SDGH 12 1/4 1231212 3548.0 11/ 10,60 140 570 2200 16,50 15688 €302 55.3 1716 art cawe
23 Smith SDGH 12 1/4 121212 35490 220 5.0 340 575 3200 12,50 15289 ©14% 61.0 34 at geupe
24 Feed FP537 12 1/4 1£1414 33480 11/ 5.0 110 5R) 3080 12,50 1302% 4372 28,0 1/4 axt cawe
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Interval: 2457 . to 2429 m. roev: 3.1% m/hr.
Flow rote 550.0 aor, Ann.vel: 45,43 n/rin (DZT/DM1)
i 2.5 T PV 10 Yp 9@ el (170 se2c¢) 2 YE/PV 0,90

n = N,51" vo= 0,587

Cuttinge Densitv: 2,57 (%and /3andstone)

Cuttirg size VS Ve Pct CE Za
1.0n0¢ 30,28 15.461 0.3358 £.0047 L0144
5.753 25.74 1%.74 N.42423 0.0043 0.0114
7.50 15.52 30.93 0.50464 0.0043 0.0072
0.259 7.75 23.73 (6.3323 0.0048 0.0353
2.17%25 3.07 £2.51 J.9154 0.0048 0.0053
7.751 1.33 5.15 L0714 J.0045 J3.205935

Tuttinys Tencitv: 2.3%  (Ziltstcne)

Zutting size ve Ve PCt Ci Za
1.00¢0 29,112 17.3% 0.3734 0.0043 5.0139

. 730 25.22 21.26 0.4574 0.0043 8.0105
D.:”f 14,34 32.11¢ 1.5915 0.0043 0.9073
1.250 7.17 39.31 0.3455 2.9047 .00:27
J.125% 3.5%3 42,C0 D.%223 0.0043 N,Jub2
0.3451 1.21 £5,2% 0.3748 0.0043 N.0050

Interval: 249% 1, to 24832 m, roP: 10.00 m=m/hr.

Flow rate 590.0 acn. Ann.Vel: 57.27 wm/ain

My 5.5 nna PY 10 Yp 10 Sel (10 eca2c) 2 ye/Pv 1.900

n = N,525 2 = 0,713

Cuttings Density: 2.3% (Siltstone)

Cuttinag size Vs vc Rct CE Ca
1.009 29.13 23.15 0.4915 0.0049 0.3099
7.759) 25.22 32.05 0.5596 0.0049 0.0087
1.500 14 .42 42.72 0.7472 0.0049 0.0065
2._%) 7.24 556.03 0.37346 0.0049 9.2056
9.125 3.52 53.A45 0.9363 0.0049 0.0052
N.041 1.23 56.04 0.97325 0.0049 3.70590

Zuttings Densitv: 2.30 (Claystone)

Cutting size Vs Ve Rct cE Ca
1.000 28.52 23.756 0.5021 0.0049 0.0097
0.759 24.70 32.58 0.5638 0.0049 0.0085
N.500 14.08 43.19 0.7542 0.0049 0.0064
3.259 7.04 50.23 0.2771 0.0049 0.0055%
0.125 3.52 53.75 0.9335 0.0049 0.00652
0.0A1 1.19 556.08 0.9792 0.0049% 0.0050

(DT/TH)



Intervel:

o 75 e
Flowg rate H77.0 1nm,
A 9.2 mny v 19 Yr @
n o= 0,51D © o= 0,587
Cuttinae Density: 2.3% (Ziltsten

Juttint size ve Ve
1.909 23.25 27.73
2.759 24 .44 21.57
9.500 14,34 51,59
3.72%59) 7.17 42,25
3.12%5 3.58 52.44
1.5 1.25 54,73

Juttinos D2nsitv: 2,20 (Clavston

Jutting size Vs Ve
1.002 27.507 22.39
1.7%9 23.¢04 32.90°
1550 13.32 A2 .10
3.252 6.27 43 .95
3.1°% 3,402 52.55
0.351 1.27 54,23

Interval: 2731 m. to  ZoAad .

Flow rate 553.0 aon.

T 2,2 nny pv 10 Ye ¢©

n = 9.610 ¥ o= 0,537

Cuttings Density: 2.35 (Giltston

Cutting size Ve Ve

1.900

Cuttings Densityv:

Cutting s
1.000
0.750
0.500
0.250
0.125
0.051

ize

28.25
24,45
14.25
7.13
3.5%

1.23

2.30

Vs
27.64
23.°
13.35

6.92

3.456

1.18

25.71
29 .49
33.70
15.23
50.32
52.72

(Tlavesten

e
26.31
30.02
40.11
47.03
50.49
52.77

r32: 15.30
Ann.vel: 55.G3
Gel (10 sec) 2 Yp/PV
2)
RCt CE
0.435%9 0.0083
0.5534 3.0033
0.7441 6.0223
65,3720 3.C00873
0.3350 0.00233
2.9773 0.600333
,3)
RCt Ci
G.59387 2.0023
0.5723 0.0033
0.7514 1.04383
0.3757 J.0333
0.237% n.0033
3.9785 n.oo32
F2P: 5.20
nn.vel: 53.35
Sel (10 sec) 2 Y2 /PV
e)
Rct CE

0.4765
0.54656
0.7358
0.85679
0.9340
2.3772

e)

Rct
0.4877
0.5553
0.7434
0.8717
0.9353
0.87890

0.0032
0.0032
0.0032
0.0032
0.0032
0.0032

CE
0.0032
0.0032
0.0032
0.0032
0.0032
0.0032

n/hr.,
m/ain (D2/01)
0.9C

Ca
J.31573
0.9143
J.0112
D.0395
3.9035%

0.0935

. o
DD
o

[N

.
-
[SnpR .

oo
(D LD U g LY

LY U e Oy N

m/hr.

m/nin
0,90

(22/51)

~ o
~

0.0057
0.0053
2.0043
N.0037
0.0034
0.7033

Ca
0.0066
0.0057
0.0043
0.0037
0.0034
0.00G33



ITrtervel: 2359 m, to

Flow rate 575.0 gnm.
A 2.9 nrg PV 19 . vp o9 e
n= 0.5610 o= 0.537

Cuttinas Nensity: 2.35

(3iltstcne)

Cutting size Ve Ve
1.000 27.°6 23.07
2.759 24,21 31.21
), 800 14,19 41.34
9.252 7.10 43.33
5.12% 3.55 52 .48
n,a51 1.23 54.20

Tuttiras Density: 2,230 (Tlavstone)

Jutting size Ve Ve
1.980 27.35 23.58
0.75%) 23,69 32.34
3.500 13.75 42,25
2.250 65.22 47,14
n.125 3.45 52.5°2
J3.0°1 1.19 54.34

Interval 3022 m. to 3549 o

Mlow rate 459.0 Jvom,

L .2 vng PV 10 ¥YP 10 G

n= 0.525 B = 0.713

Cuttinas Density: 2.3%

Cutting size ve
1.2000 27.95
2.750 24,21
0.530 13.77
0.250 5.98
0.125 3.44
0.951 1.16

Cuttings Density: 2.30

Cutting size Vs
1.000 27.35
0.750 23.69
0.500 13.37
0.259 6.62
0.125 3.34
0.061 1.12

(Siltstone)

Ve
25.99
29.74
49,19
47.07
50.51
52.76G

(Clavstone)

Ve
26.50
30. 27
40.58
47.27
50.51

52.84

PP
Ann.vel
(10 sec) 2
Fct

0.5010
J.5673
0.7457
0.3733
0.%3567
3.9730

[S2 BN g}
N Co

DD D DO
.

O N R N a2
=

Duwe

DU
Nw~NU Nl =0

P3P

Vel:
.f*)'?

‘- &

b
w3
o]

()

Pct
0.4R13
0.5512
0.7443
0.3724
0.9362
0.5735

Rct
0.4930
0.5609
0.7522
0.8761
0.9381
0.9793

13,490

53.03

an/hr.

m/min (D2/20H)

Ye/Pv 03.90

Ct
2.0052
0.00652
3.0052
0.N052
3.04652

0.00572

CE
0.0052
0.0052
2.0052
G.0052
0.0352
0.3U52

: 5.90

53.%5
Y2/PV

CE
0.0030
0.0030
0.0030
0.0C30
0.0030
c.0030

Cf
0.0030
0.0030
0.0032
0.0030
0.0039

© 0.0030

Ca
0.2103
0.2021
0.906"7
3.005%
0.0055
1.0053

m/hr.

an/qain (DT/2)

1.99

Ca
0.0063
0.0055
0.0041
0.9035
0.0032
0.0031

Ca
0.0062
0.0054
0.0040
0.0035
0.0032
0.0031



8 1/2" PHASE REPORT



8 1/2" PHASE
SUMMARY

After running the 9 5/8" casing to 3519.5m, the surface
lines and the BOP's were tested to satisfactory levels. The
12 1/4" BHA was then laid out and the new 8 %" assembly picked
up together with Bit # 25. This bit was run into the hole and
tagged the cement at 3491m. It then drilled down through the
cement, float collar and casing shoe to 3519m. A short time
was then spent waiting on weather before continuing to try
to drill out the rest of the rat hole. However, the hole had
packed off and no headway could be made. The mud weight was
then brought up to 13.0 ppg and another attempt was made at
reaming, but to no avail. So the mud weight was increased to
14.0 ppg. This enabled reaming to continue down to 3530m, but
high torque and drag values made it very difficult. The bit
was then pulled to allow the stabilisers and the roller to be
laid out. Bit # 26 (a SMITH FDGH) was then run in to 3519m
where it encountered the hole fill. During reaming down to
3550m the mud weight was gradually brought up to 15.0 ppg
thereby stabilizing the hole. A leak off test was performed '
at 3550m and this gave a value of 17.0 ppg E.M.W. (Equivalent
Mud Weight). Bit # 26 then drilled a further meter to 3551,
it drilled only 2m of new formation before being pulled. The
drilling of the 8 %" phase continued with the following bits:

Bit # 27, a SMITH SVH (3*11) drilled from 3551m to 3555m, a total
of just 4m. It drilled with a junk basket due to the extreme
wear that was found on Bit # 26. and the remains of Schlumberger
sidewall core bullets were recovered in the basket. A lot of time
was lost on this bit run due to the shortage of Barite, which could
not be unloaded from the boats due to the large swell.

Bit # 28, a DIAMANT BOART LX 27 HS 8 %" (TFA : 0.75) was
run in the hole with turbodrill. The hole had to be washed
and reamed from 3536m to T.D. The bit drilled from 3555m to
3618m, a total of 63m during which a good steady rate of
penetration was maintained at about 22 min/m. Again during
this bit run time was wasted waiting on the Barite to be
unloaded from the boats. The bit was pulled early because it
was thought that the penetration rate was too slow.

Bit # 29, a SMITH F2 8%" (3*11) was then run and drilled from
3618m to 3627m, a total of 9m. The slower rate of penetration
caused the bit to be pulled after such a short run.

Bit # 30, a DIAMAX MS5 8%" (TFA : 0.75) with turbodrill
drilled from 3627m to 4056m, a total of 429m. A very constant
rate of penetration was maintained with this bit, at about 16.5
min/m. The bit drilled for nearly 118 hours over a period of
6 days. Tight hole at 4041m initiated an attempt to raise the
mud weight from 15.0 ppg to 15.5 ppg. However, loss of circulation
at 4052m caused the mud weight to be cut back from 15.5 ppg to
15.2 ppg, at which point circulation was regained/ A loss of 250
bbls was recorded.



Bit # 31, a DIAMAX LX 16 8 %" (TFA : 0.75) with turbodrill
drilled from 4056 to 410lm, a total of 45m. At 4101lm a loss
of circulation occured again, this time some 425 bbls of mud
were lost before circulation was once more regained. A
combination of decreasing the mud weight to 15.0 ppg and the
use of Lost Circulation Mud (L.C.M.) enabled the circulation
to be regained. On pulling the bit it was found that the
hole would not take any mud, however, neither was it flowing.
It was therefore assumed from this that the lost mud or formation
fluid was returning into the hole as the pipe was pulled, but
the flow was stopping as soon as the pipe stopped. This indicated
that the hole hydraulics must have been very finely balanced.

Bit # 32, a SMITH F2 8%" (no jets) and slick drillcollar
assembly drilled from 410lm to 4200m, a total of 99m. This was
then called T.D. the hole was then circulated and conditioned
to enable electric logs to be run. The following Schlumberger
logs were run :

DILL. - SLS - GR

IDL - OCNL - Cal - GR
HDT

Velocity Survey

CSsT

WOB/RPM/ROP PRACTICES

The phase was completed using a total of 8 bits for the
651m drilled. A total drilling time of 208.4 hours gave rise to
an average rate of penetration throughout the phase of 3.1 m/hr
(10.3 ft/hr). The total bottom hole time, including circulation
and reaming, was 323 hours. The average rate of penetration for
this was 2.0 m/hr (6.6 ft/hr). The drilling parameters are
summarised in the table below :

DEPTH INTERVAL METERAGE ROP WOB RPM FR
m m/hr klb gpm

3549 - 3555 6 1.9 36 95 370
3555 - 3618 63 2.7 30 600* 345
3618 - 3627 9 1.5 34 70 345
3627 - 4101 474 4.2 23 600%* 380
4101 - 4200 99 2.0 42 65 295

*Drilling with Turbine

HYDRAULICS AND SOLIDS CONTROL
Hole problems were encountered immediately on running back to

bottom after the 9 5/8" casing had been run. It had been detected
from the electric logs that the hole was overpressured from about
2950m onwards. The mud weight was gradually brought up from 12.5
ppg to a maximum of 15.0 ppg to try to prevent the hole packing

off. This worked for most of the phase and little or no reaming

was necessary on wiper trips or round trips. An attempt to increase
the mud weight to 15.5 ppg, however, led to a loss of circulation

at 4052m. Circulation was regained by lowering the mudweight again
to 15.2 ppg.



Further losses encountered at 410lm were cured by a
further reduction of the mudweight from 15.2 to 15.0 ppg, and
also by opening the circulating valve above the turbo drill
and adding lost circulation material to the mud.

The reduction in mudweight allowed gas to escape from the
formation into the mud and subsequently the background gas rose,
and both trip gas and connection gas were recorded (the latter
being 3 to 4 times the background value). On no occasion, though,
did the well flow. On a couple of occasions the hole was possibly
swabbed whilst tripping, but as soon as the pipe was stopped

to perform a flow check, no flow was recorded. It was assumed
that the mud system was almost perfectly balanced.

Hole cleaning was good thourghout the phase, as shown
by the Cuttings Transport Tables (see end of Section). The
n values remained constant at about 0.7 for the entire phase,
whereas the k values started high but gradually decreased with
depth to minimum of 0.5. This appeared to have no adverse affect:
upon the hole cleaning. Only during one bit run, # 26, was
turbulent flow recorded around the drill collars and drill pipe,
This bit, however, was used manly for reaming and the effects of
turbulent flow appeared to be minimal.

There was no constant pattern in the bit runs and their
hydraulics differed greatly. The two conventional bits run with
jets, # 27 and # 29, had percentage losses at the bit of 63.6%
and 62.8% respectively. However, their HP/Sq in values were
well above the accepted normal at 7.5, both bits drilled poorly
making a total of 13m between them. Perhaps, increasing the
nozzle size to 3 * 13 might have lowered this high figure and
enabled better drilling. There were 3 diamond bits run with
turbines. All 3 had extremely low percentage losses at the bit,
but this is expected with this type of bit due to their drilling
action, all 3 drilled reasonably well. The 2 other bits run
in this phase, # 26 and # 32, were both conventional bits run
with open nozzles ( i.e. 3 * 32). These were the first and
last bits, respectively, that were run in this phase. The first
was run with no jets for reaming and the latter to allow the
pumping of L.C.M., if the need arose, without blocking the
nozzles or the turbine.

Taking into account the adverse conditions encountered
in this hole, the phase, once drilling had got under way, was
completed in reasonably good time.

It was decided to plug and abandon this well at this
depth.
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Phillips Aust Co. Bridgewater Bay # 1 BIT REPORT
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DRING AVER COST/M WOB HYDRD. POWER
BIT No TYPE SIZE NDJZZLES DEP.IN MIRGE HOURS T/B/G M/HR US $§ KIBS RPM FLOW SPP MW TIL BIT /SI Remarks
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25 Smith T 8 1/2 111111 3549.0 0N/1 10.0 80 370 3100 14.00 9531 3867 53.5 Reaming

26 Smith FDGH 8 1/2 323232 35490 2.0 1.80 8/20 1.158233 32.0 110 585288515.00 14024 229 3.2 18 at qauge
27 sSmith SVH 81/2 11111 3551.0 4,0 1.82 421 2.229183 35.0 95 370 2960 15.00 91090 4143 57.3

28 LX 27 HS 8 1/2 T: 0.5 3555.0 63.0 3.2 2.7 %35 29.5 600 345 3470 15.10 98I0SSSSSSSSSS

29 Smith F2 81/2 111111 3618.0 9.0 5.80 W1 1.618808 33,9 70 345 3200 15.10 9173 331 4.8

30 Diamax MS5 8 1/2 T: 0.5 3627.0 429.0117.90 3.6 2620 2.3 600 400 3575 15.10  118825$SSSSSSSS

31 LX 16 8 1/2 T: 0.5 4056.0 45,0 8.80 5.1 4778 19.8 600 365 310 15.2 95ASSSSSSSSSS

32 Smith F2 81/2 3R 41010 99.0 8.40 2/30 2.0 5380 4.8 65 295 1080 14.90 2647 29 04 1/16 out gauge



These tables will provide a quick look at hole cleaning and cuttings
removal. By controlling the Rate of Penetration (ROP), then raising or
lowering the flow rate, or changing the rheological properties of the
mud, one can then decide upon the action necessary to provide the most
efficient hole cleaning.

In the following tables the data has been calculated for the space
between the Drill Collars (DC) and Open Hole (OH). For each interval
the cutting sizes are given in decimal inches.

. The following gives a brief explanation of the abriviations used:

Vs = slip velocity (m/min)
Vc = annular velocity minus slip velocity
Cf = cuttings generated at the bit

(gallons/gallons of mud)

Ca = cuttings in the annulus
(gallons/gallons of mud)
Rct = cutting transport ratio (decimal percentage)

= cutting velocity/annular velocity



Interval: 3549 m., to 3555 m. ROP: 1.90 m/hr.

Flow rate 370.0 gpm. Ann.Vel: 92.14 m/min (DC/OH)
MW: 15.0 prpg PV 38 YP 22 Gel (10 sec) 3 YP/PV 0.58
n=0.707 K = 1.061

Cuttings Density: 2.35 (Siltstone)

Cutting size Vs Ve Rct Ccf Ca
1.000 12.73 79.41 0.8618 0.0008 0.0010
0.750 9.55 82.59 0.8964 0.0008 0.0009
0.500 6.37 85.77 0.9309 0.0008 0.0009
0.250 3.18 88.95 0.9655 0.0008 0.0009
0.125 1.59 90 .55 0.9827 0.0008 0.0008
0.061 0.44 91.69 0.9952 0.0008 0.0008

Cuttings Density: 2.30 (Claystone)

Cutting size Vs vc Rct ct Ca
1.000 11.95 80.19 0.8703 0.0008 0.0010
0.750 8.96 83.17 0.9027 0.0008 0.0009
0.500 5.98 86.16 0.9351 0.0008 0.0009
0.250 2.99 89.15 0.9676 0.0008 0.0009
0.125 1.49 90 .64 0.9838 0.0008 0.0008
0.061 - 0.41 91.73 0.9956 0.0008 0.0008

Interval: 3555 m., to 3618 m, ROP: 2.70 m/hr.

Flow rate 345.0 gpm. Ann.Vel: 85.91 m/min (DC/OH)

MW: 15.0 ppg PV 42 YP 21 Gel (10 sec) 3 YP/PV 0.50
n= 0,737 K = 0.944

Cuttings Density: 2.35 (Siltstone)

Cutting size Vs Ve Rct ct Ca
1.000 12.46 73.45 0.8550 0.0013 0.0015
0.750 9.35 76 .57 0.8912 0.0013 0.0014
0.500 6.23 79.68 0.9275 0.0013 0.0014
0.250 3.12 82.80 0.9637 0.0013 0.0013
0.125 1.56 84.35 0.9819 0.0013 0.0013
0.061 0.42 85.49 0.9951 0.0013 0.0013

Cuttings Density: 2.30 (Claystone)

Cutting size Vs vc Rct ct Ca
1.000 11.70 74.21 0.8638 0.0013 0.0015
0.750 8.77 77.14 0.8979 0.0013 0.0014
0.500 5.85 80.06 0.9319 0.0013 0.0014
0.250 2.92 82.99 0.9660 0.0013 0.0013
0.125 1.46 84.45 0.9830 0.0013 0.0013

0.061 0.39 85.52 0.9954 0.0013 0.0013



Interval: 3618 m., to 3627 m, ROP: 1.50 m/hr.

Flow rate 345.0 gpm. Ann.Vel: 85.91 m/min (DC/OH)
MW: 15.1 ppg PV 42 YP 21 Gel (10 sec) 3 YP/PV 0,50
n=0.737 K = 0.944

Cuttings Density: 2.35 (Siltstone)

Cutting size Vs \'/e] Rct cf Ca
1.000 12.25 73.66 0.8574 0.0007 0.0008
0.750 9.19 76.72 0.8930 0.0007 0.0008
0.500 6.13 79.79 0.9287 0.0007 0.0008
0.250 3.06 82.85 0.9643 0.0007 0.0007
0.125 1.53 84.38 0.9822 0.0007 0.0007
0.061 0.42 85.50 0.9952 0.0007 0.0007

Cuttings Density: 2.3% (Claystone)

Cutting size Vs vc Rct Ccf Ca
1.000 11.49 74.43 0.8663 0.0007 0.0008
0.750 8.61 77.30 0.8997 0.0007 0.0008
0.500 5.74 80.17 0.9332 0.0007 0.0008
0.250 2.87 83.04 0.9666 0.0007 0.0007
0.125 1.44 84.48 0.9833 0.0007 0.0007
0.061 0.38 85.53 0.9955 0.0007 0.0007

Interval: 3627 m. to 4101 m. ROP: 4.20 m/hr.

Flow rate 380.0 gpm. Ann.Vel: 94.63 m/min (DC/OH)

MW: 15.1 ppg PV 30 YP 15 Gel (10 sec) 3 YP/PV 0.50

n= 0.737 K = 0.674

Cuttings Density: 2.35 (Siltstone)

Cutting size Vs vc Rct cf Ca
1.000 15.43 79.20 0.8369 0.0018 0.0021
0.750 , 10.33 84.30 0.8909 0.0018 0.0020
0.500 6.89 87.74 0.9272 0.0018 0.0019
0.250 3.44 91.19 0.9636 0.0018 0.0018
0.125 1.72 92.91 0.9818 0.0018 0.0018
0.061 0.53 94.10 0.9944 0.0018 0.0018

Cuttings Density: 2.30 (Claystone)

‘Cutting size Vs Ve Rct cf Ca
1.000 14.70 79.93 0.8447 0.0018 0.0021
0.750 9.68 84.95 0.8977 0.0018 0.0020
0.500 6.45 88.17 0.9318 0.0018 0.0019
0.250 3.23 ' 91.40 0.9659 0.0018 0.0018
0.125 1.61 93.01 0.9829 0.0018 0.0018

0.061 0.48 94.14 0.9949 0.0018 0.0018



Interval: 4101 m, to 4200 m, ROP: 2.00 m/hr.

Flow rate 295.0 gpm. Ann.Vel: 73.46 m/min (DC/OH)
MW: 14.9 ppg PV 33 YP 14 "Gel (10 sec) 2 YP/PV 0.42
n = 0.767 K = 0.592

Cuttings Density: 2.50 (Sand/Sandstone)

Cutting size Vs \'/e Rct cf Ca
1.000 17.86 55.60 0.7569 0.0011 0.0014
0.750 12.13 61.33 0.8349 0.0011 0.0013
0.500 8.09 65.37 0.8899 0.0011 0.0012
0.250 4,04 69.42 0.9450 0.0011 0.0012
0.125 2.02 71.44 0.9725 0.0011 0.0011
0.061 0.63 72.83 0.9915 0.0011 0.0011

Cuttings Density: 2.35 (Siltstone)

Cutting size Vs \'/e] Rct Ccft Ca
1.000 15.88 57.59 0.7839 0.0011 0.0014
0.750 10.37 6§3.09 0.8589 0.0011 0.0013
0.500 6.91 66.55 0.9059 0.0011 0.0012
0.250 3.46 70.01 0.9530 0.0011 0.0011
0.125 1.73 71.73 0.9765 0.0011 0.0011
0.061 0.51 72.95 0.9930 0.0011 0.0011

Cuttings Density: 2.30 (Claystone)

Cutting size Vs vc Rct cfE Ca
1.000 15.16 58 .31 0.7937 0.0011 0.0014
0.750 9.74 63.72 0.8674 0.0011 0.0013
0.500 6.50 66.96 0.9116 0.0011 0.0012
0.250 3.25 70.21 0.9558 0.0011 0.0011
0.125 1.62 71.84 0.9779 0.0011 0.0011

0.061 0.48 72.98 0.9935 0.0011 0.0011



WELL DIARY



Drilling Dav # 1 (15.9.33)

Pick un F35,running tool and bumoer-sub,run F3C to bottom.

PYﬁ to seaked 131.5m (431 £t),csurvey 1/4 deg.
“? with running tool and lay down.
ck un 6 joints CGrade "E" for 30" casiny stinjer.

b oup 33" 312 and tie guide rones,

3 well and drill anead from 131.5a to 1582m (532 f£t).
Droo survey at 162m,1l Jdeg deviaticn.

Prill ahead frow 132m to 180.5m (392 Et).

Drilling Pay # 2 (15.%2.23)

Continue drilling anead from 130.5n tc 18¢.5m (€12 Ec).
Tirculate and crot 457 bhls high viscous mul,

Croo survey at 134.5m,1 dJdeg deviation and wull one stand.

Pick un kelly and numn 250 bbls high viscous mud,P0017,
Rig uo tc run 30" casing.

III witih 30" casing,lanud casing and make up cerment head.

ook uo cewment lines and cement 30" casing.
POOW with running tool and land.
“dake up naw 3HA and walt cn cament.

Tag- cement at 172.8m (520 f£t),drill out cement and casing

mwrill ahcad from 136.5m toc 256m (841 ft).

Trilling Ray # 3 (17.9.383)

Tontinue drilling ahead from 255m to 368m (1207 ft).

shoe.

Droo survey at 36S%m,mis-run.well cacked off (20-25000 klks overrull)
Pick un kelly,break circulaticn and spot 60 obls hignh viscous mud.

Drop seccnd survey,mis-run,

Pick up kelly,vpumd 20 oble hign visccus mud and dron third

deviation.
Drill ahead from 363m to 504.5m (1655 ft).
POCH,pumping 20 bbls high viscous mud everv 4th single.
Rig uv to run 20" casing.
RIY with 23" casing,land casing.

Drilling Day # 4 (13.9.33)
flook up cement lines and cement 20" casing.
Wwait on weather.

Drilling pay # 5 (19.9.83)

Wait on weather,.

survey 1 degq.



Crilling Tay % 6 (20.9.33)

Weit on weatner,.

prilling Day # 7 (21.9.83)

Wait on weatner.

Drilling Day # 8 (22.9.%23)

Wwait on weather.

Drilling Day # 9 (23,8,.33)

Wiait on weatner.,

Crilling Dav % 10 (24.%2.83)

wait on weather.
Pick u» 202 stack and »repare to run riser string.
Run in BOP stack and riser.

o0

Prilling Day & 11 (25.9.83)

Continue running in BOP s and riser.

Test kill line,blocked and blew off,

Pevnlace kill line with 0ld kellv hosing.

Land POP s and riser string.

Niprle up flowline and diverter.

Pick un test nlug and RIH to test 20P stack and riser choke/kill lines.
Test lower pine rams to 2000 psi,failed.

ILift test plug and rotate,test second time ,failed.
Test upper rams and kill lines,failed.

POCHE with test vlua and check test pluj.

RI¥ and wash dcwn well head.

Test lcwer,middle and upper pive rams,tested okay.
Test choke and kill lines and Hydril,tested okay.

POOY with test rlug.

PII with new Bit $ 3 34ITd DSJ 14 3/4" (+ 17 1/2" U/R).
Tag cement at 437m,drill ouvt cement and float collar.

NDrillingy Day % 12 (26.9.83)

Continue Jdrilling out cement and float col.ar.

Prill into new formation and displace hole with mud.

perform LOT to 12.5 EMAW.

Drop survey at 667m,1/2 deqg., deviation,

Continue drilling ahead from 667m (2188 ft) to 816m (2677 ft).
Drop csurvey at 816m,1/2 deg. deviation.



Drilling bay # 12 (26.9.83)

Crill ahead from 819m to 843m (2766 ft).
Circulate at 843m and droo survey prior to POOH.

Drilling Day # 13 (27.9.83)

Continue POOH,

Retrieve survey,0 dey. deviation,and change bit.

RIH with new bit 4% 4 SMITH SDT,14 3/4" + 17 1/2" U/R (3*%24).
On bottom and circulate,.
Drill ahead from 843m to 901m 56
High torque values-1lift off bOttOW.
On bottom and drill ahead from 901lm to 908m (2979 ft).

Land one single,wash and ream over tight svot from 3%9%m to 90&m.
Prill ahead from 203m to 977m (3205 ft).

Ream tight hole at 977m.

Circulate seawater pill and drill ahead from 277m to 982Zm (3222 ft).

')n:r:\
LU .

Drilling Dav % 14 (28.9.83)

Continue drilling ahead from 982m to 995m (3264 ft).

Drop survey at 995m,1/2 deg. deviaticn.

Drill ahead from 9¢5m to 1120m (3575 ft) pumeing wmud vill every second
connection,

Circulate at 1120m and drop survey prior to POOH.

PDOE with bit # 4 and retrieve survey,3/4 deg. deviaticn.

RTE with test tool and test BOP s,

Test tool stuck in stack,work on test tool.

Drilling Day # 15 (29.9.83)

Continue working test tool,waiting on weather to rig up Schlumberger.
Rig up to run Schlumberger.

Run in with Schlumberger back off tool.

Detonate charge at tool joint and back off one single above packer,
POOH with 14 singles.

Make up new assembly with "up" jars,bumper sub and 14 3/4" bladed stab.

Drilling Day # 16 (30.9.83)

Wait on weather.

RIH,latch onto fish and jar.

Free tool from well head (300 klbs).

POOH slowly,no revolution,and lay down BHA.
Make up new BHA and RIH with new bit # 5 SMITH DSJ 14 3/4"+17 1/2" U/R.
. .brill ahead from 1120m,pumping pills to clean bit and under-reamer, . . :

o e AR
Sy TR s




Drilling Day # 17 (1.10.83)

P P - I D R Y

Continue drilling ehead circulating at each connection to clean ho
Circulate at 1276m (4188 ft) and drop survey,l/2 deg. deviation.
Continue drilling ahead from 1276m to 1424m (4672 ft).

Drop survey at 1424m,1 1/4 deg. deviaticn.
Prill ahead from 1424m to 1l451lm (4793 ft).
Ream one single at 146G1m.

Prill ahecad from 1461m to 1470m (4823 ft).
Ream one single at 1470m.
Drill ahead from 1470m to 1439m (4385 ft).

Ream one single at 143¢m
Prill ahead from 1439m.

Drilling Day # 18 (2.10.83)

Continue drilling ahead to 1514m (4967 ft).

Circulate &end drop survey at 1514m.

POOH to change bit and retrieve survey,l/2 deg. deviation,
RIH with new Bit # 5 HUGHES 1GJ 14 3/4" + 17 1/2" U/R (3*24
On bottom and drill shead from 1514m.

Tight hole at 1526m (5006 ft),work pive and circulate.
Ream one single at 1526m. .

Drill ahead from 1526m to 1544m (5066 ft).

Ream one single at 1544m.

Drill ahead from 1544m to 1603m (5259 £t),drop survey.
Pump slug and POOH for wiper trir to 20" casing shoe.
Retrieve survey 1/2 deg. deviation.

Drilling Day # 19 (3.190.83)

PIB from 20" casing shoe.
On bottom and circulate bottoms up.
Pump slug and POOH with bit # 5.
Bit on surface,rig up to run Schlumberger,
Run Schlumberger logs.

Pun # 1; SLS,DIL,GR.

FPun % 2; HDT,CALI.

Fun # 3; Sidewall Cores.
Fig down Schlumberger.
RIY for wiper trin.
On bottom and circulate.

Drilling Day # 20 (4.10.83)

Continue circulating on bottom.
POOH to run 13 3/8" casing.

RIH to retrieve wear bushings.
Pun in with 13 3/8" casing.




Drilling Day # 21 (5.10.83)

Run in and land casing.

Circulate around casing.

Rig up Halliburtcn and opump cement,

Displace mud and bump plug - unable to maintain pressure,
Pressure up to 1100 osi - pressure drops 450 psi.

Flush riser with mud.

Pumn un pressure to 1150 psi - pressure drops 730 psi.

POOH with landing string & stinger and wash hanger.

RIH with cement cleaning tool and wash hanger assembly; POOH.
Pick un seal assembly and RII,

Set seal assembhly.Zlose middle vipe rams,test assembly to 5000 psi.
Test BOP s and casing.POTH with seal assembly.

RIE with 1*7 3/4" DC and 5*DP.Pig uo circulating head.
Circulate and close middle rams,test casing.

POOH with DC and DP.

RIH with wear bushing,set bushing and POOH.

RIK onen-ended and tag cement at 1581lm (5187 ft).

Drilling Day # 22 (6.10.83)

Circulate inside 13 3/8" casing.

Rig up Halliburton,oump cement tc 200 ft. above float collar.
POOH with 4 stands and reverse circulate.

POOH and make up new BHA with 12 1/4" bit.

RIH with 5 stands and test casing.

Circulate witn Halliburton,shut in at rams and test to 2500 psi.
POCH with test string.

FIH with BRit # 6 SMITH FDGH 12 1/4% (3*14),to drill out cement.
POOH,leak in kill line.

Prepare to pull cut with BOP stack.

Unlatch Hydril and land BOP’S on moonpool.

Drilling Day # 23 (7.10.83)

Work on BOP’S.

Run in BOP’S and riser,test choke and kill lines - tested okay.

Pick un test plug and test BOP s,nipple up flow line.

POOE with test plug.

RIH with Bit # 6RR.

Tag cement at 1515m (49870 ft).

Break down stands and circulate off bottom.

Drill out cement.

Tag float collar at 1582m (5190 ft) and drill out.

Tag cacing shoe at 1594.5m (5231 ft) .No cement between float collar
and casing shoe,

Wash down to 1597m (5240 ft).

Circulate 3 hours to clean hole.

Circulate around riser through kill line.



Drilling nDav # 24 (£.10.83)

Rig uo to perform LOT - ENW=12.9 pug.

Pump slug and POOH with 3it # 6.

Pick u»n cement scraver and RIH to 1533.5m (5195 ft).
Scrave casing and circulate,.

POON with cement scraper,

Rig uo to run 3chlumnberger.

Pun in with EZSV-bridge plug and set at 1576m (5171 ft).
Rig down 3chlumberaecr.

Fi3 un Halliburton tc test nlug. :

Attennt to test plus - test unsucessful.

Pig down dalliburton and RIH with PITS3.

Tag 2723V and set RTT3 at 1575m (51567 ft).

Pig uo Halliburton to test onluag.

Tested tnrough annulus,held 10 minutes at 2500 bsi,tested okay.
Tested through DP,no test achieved.

PCOM with RITS.

Drilling Day # 25 (9.10.83)

Continue POOM with RTTS3,

RIT with oven ended drill nive tc bridge plug.
Circulate and wash casing 4.5m (15 ft) above plug.
Rig up Halliburton and cemnent head.

Sting in and pressure uo to 1590 psi - sting out.
Pump slurry,stinyg in and »nressure up to 800 psi.
Saqueeze cement,release nressure and sting out.
POOH 4 stands and reverse circulate,

POOH with stinjer assembly.

RIH with mill.

Circulate on bottom and mill cement f£rom 1537m (5042 ft).
Mill ahead from 1537m to 1563.5m (5130 ft).

Puan slug and POODH with mill,

Drilling Day # 26 (10.10.83)

Continue POOT with mill,

PIY with Bit # RR6.

Circulate and ream from 1536m to 1563m.
Drill out cement from 1553m to 1576m.

Tag bridge plug - attemnt to drill out plug.
POOHI with Bit # 6RR.

RIH with mill,

Rig upo Halliburton and test casing - tested okay.
Mill out bridge plug.

Mill from 1576m to 1576.9m (5173.5 ft).

Pump slug and POOH.



Srilling bav ¢ 27 (11.10.23)

Continue PO with mill.

RIU with 3it # SRR,

Slip anl cut lines.

Circulate on bottom and commence drilling cut cement.

Circulate at 1585m (5200 ft) before testing casing - tested to 2500 psi.
Drill ahzad to 15¢5m (5232 £t) and circulate.

Per form LOT.

POCH with 3it 6RR and make un new 3HA.

RIH with new BdA and Bit # 7,30nith SNCT 12 1/4" (3*14).
Circulate tc change over mul system - RC1 mud,
DPrill anead from 1503m (5260 f¢).
Circulate off hottom at 1505m 5259 ft) and perforn LOT - EW=13 noj.
Nrill ahead Lroa 14505m to 1623a (5341 ft).

Drilling Day * 22 (12.10.33)

Continue drilling ahead from 1528m tc 1812m (5%45 £t).

nron curvey and 220H with 3it # 7.

Retrieve survey,l deg. deviaticn.

FIN with 2it * 3,Peed I3 513 12 1/4" (3%14).

Peam down three singles and drill ahead from 1812m tc 13272 (5394 ft).

Drilling Day # 29 (13.10.23)

Crill shead from 1327m to 2112a (6223 ft).
Circulate prior to dronring survey.

Drow survey - tcecl hung us.

Fuaon slug aad PI2Y with 3it # 3 to retrieve survey.

Drilliing Day # 3G (14.10.83)

Ccntinue POOH with Bit # 8 and retrieve survey,l deg. deviation.
Pressure test RBOP stack - Tested okay.

RIF with new Bit %4 9,reed HS 51J 12 1/4" (3*14)

Cn bottom and drill ahead from 2112m to 2219m (7280 ft).

Drilling Day # 31 (15.19.33)

Continue Drillinyg ahead verv slowly from 2219%9m to 2224m (7295 ft).
Cropn survey and POOY with 3it # 9,

FPetrieve survey,1/2 deg. deviaticn.

FIN with new Tit # 10,3mith FD3I 12 1/4" (3*14).

Drill ahead from 2224m to 233%m (7670 ft).

Drilling Day # 32 (16.10.83)

Continue drilling ahead from 2338m to 2343m (7687 ft).
Circulate at 2343m and drop survey.



Drilling Day # 32 (16.10.83) /cont

Pump slug and POOH with Bit # 10

Retrieve Survey - 1/2 degree deviation.

RIH with Bit # 11 - SMITH FDGH 12 1/4" (3*14).
Drill ahead from 2343m

Drilling Day # 33 (17.10.83)

Drilling ahead from 2431m

Drop survey at 2434m - 0 degree deviation.
POOH to retrieve survey and change bit.
RIH with Bit # 12 - SMITH F2 12 %" (3*14).
Drill ahead from 2434m to 2469m

Drop survey at 2469m - 0 degree deviation.
POOH to retrieve survey and change bit.

Drilling Day # 34 (18.10.83)

Continue POOH.

Pick up Turbine and RIH with Bit # 13 - DIAMAX MS5 12 1/4"
(TFA; 1.05)

Slip and cut line at 13 3/8" shoe.

Continue RIH.

Encountered undergauge hole at 1796m.

Ream from 1796m to 1808m.

Pump slug and POOH - short trip.

RIH and ream from 1808m to 2174m.

Drilling Day # 35 (19.10.83)

Continue reaming from 2174m to 2235m.

POOH 3 stands for wiper trip.

RIH and ream from 2235m to 2235.5m

POOH.

RIH with Bit # 14 - SMITH SDGH 12 1/4" (3*14) on conventional BHA.
Ream from 2191.5m to 2243m.

Twisted off with 450 amps - lost 125 000 lbs of drill string.
POOH.

Drilling Day # 36 (20.10.83)

Continue POOH.

Pick up new BHA for fishing.

RIH and tag fish at 1810m.

Attempt to latch onto fish - failed.
POOH and break down fishing assembly.
Wait on new fishing tools.

Make up 11 3.4 overshot and RIH.
Attempt to latch onto fish.



Drilling Day # 37 (21.10.83)

Continue to try to latch onto fish - failed.

POOH with overshot.

Pick up skirted mill bit and RIH.

Mill tool joint from 1810m to 1810.5m.

Circulate at 1810.5m.

Pump slug and POOH.

Make up 11 3/4" overshot assembly.

RIH to try to latch onto fish.

Latch onto fish and pull free with 75000 lbs O/P.
POOH with fish - 25-50000 1lbs drag.

Drilling Day # 38 (22.10.83)

Continue POOH with fish.

Lay down all pipes in fish for inspection,

Make up new 12 1/4" BHA with Bit # 15 - SMITH SDGH (3*14)
on conventional BHA

RIH to 2243m

Ream from 2243m to 2284m

Drilling Day # 39 (23.10.83)

Continue reaming from 2284m to 2469m.

Drill ahead from 2469m to 2499m.

Make a wiper trip to shoe.

RIH to circulate and condition mud.

Drop survey - 1/2 degree.

POOH.

Make up turbo assembly with Bit # 16 - LX 27 HS (TFA: 1.1).
RIH and tag fill at 2235m.

Ream from 2235m to 2323m.

Continue RIH and hit bridge at 2386m.

Drilling Day # 40 (24.10.83)

Ream from 2386m to 2499m.
Drill ahead from 2499 to 2646m.

Drilling Day # 41 (25.10.83)

Continue drilling from 2646m to 2693m.

Pull back to 2659m and ream back to bottom.
Drop survey - misrun.

Pump slug and POOH.

Run in to test BOP stack - good test.

Pick up Bit # 17 - DIAMAX ADS2 (TFA : 1.05).
RIH to 1573m - slip and cut 42m of line.
Continue RIH.

Drill ahead from 2693m to 2734m.



Drilling Day # 42 (26.10.83)

Continue drilling from 2734m to 2854m.
A slow rump rate test was verformed at 2845m.

Drilling Day # 43 (27.10.83)

Centinue drilling from 2854m to 2369m.

Dron survey at 2869m - 3/4 degree deviation.

Pump slug and POOIM.

Pick up Bit # 18 - CHRISTENSEN R25LF 12 1/4" (TFA: 1.05).
RIH.

Tagged bridge at 2647m,

Ream from 2647a to 2672m,

Continue RIH to bottom - drag of 10 - 15 klbs.

Drill ahead from 286% to 2967m,

Drilling Day # 44 (2%8.10.83)

Continue drilling from 2967m to 3071lm.

Drop survey at 3071lm - 3/4 degree deviation.
Pump slug and POQOW.

‘fake up Bit # 19 - DIAMAX S5 12 1/4" (TFA: 1.1).

Drilling Day # 45 (29.10.83)

RIV with Bit 4 19.

Drill ahead from 3071m to 3113m.

Drop survey at 3113m - 3/4 degree deviation.
Pump slug and POOH.

Check flow - neagative.

Make uo Bit # 20 - LX 27 HS 12 1/4" (TFA: 1.05).
RIH with Bit # 20.

Drilling Day # 46 (30.10.83)

Continue RIH - no drag, no fill.
Drill ahead from 3113m to 3220m.
Circulate whilst working on mud pumps.
Drill ahead from 3220m to 3247m.

Drilling Day # 47 (31.10.83)

Continue drilling from 3247m to 3267m.
Circulate whilst working on Pump # 1.
Drill ahead from 3267m to 3277m.
Circulate whilst working on Pump # 2.
Drill ahead from 3277m to 3366m.



Prilling Day # 42 (1.11.83)

Continue drilling from 3356m to 3413m.

POCUW to "B" grade 9?2 laying dcwn 31 jcints of $-135 DP.
Pick un "E" grade drill ripe.

RIE to 3410m end ream to 3413m.

Drill chead from 3413m to 3424m.

Revair "pon-off" valve on vunp # 1,

nrill ahead from 3424m to 3450m.

Prilling bay # 49 (2.11.33)

Continue drilling from 34460m tc 3532m.

Jork cn pumn # 2 winilst circulating.

Drill ahead fror 3532m to 3549%m.

Dror survey at 3549m - 3/4 degree.

Pumnn slug and POOT laying down 118 joints 3-135 oP.

Prilline nay 4 52 (3.11.23)
Centinue P20V with 3it % 20.

Pick uv Stack Jet and RIM.
P01 with Stack Jet.

nIT o with BOP test nlug and test 30B’s - C.K.
BPINT with 21t % 21 - LX 27 BS 12 1/4" (7F2 : 1.1).

Iang off,
Secure rig and ¥.D.% - Jdisplece Riser with sea water.

Drilling Day # 51 (4.11.23)

Continue #.0.%.
Anchors #2 and #3 slipring.
Unlatch Riser as rig is blown off lccation.

Drilling Day # 52 (5.11.23)

Fun cut anchors #2 and #3.

Drilling Day # 53 (6.11.33)

Run Piser acsenbly.

Test Riser connector to 2500 psi: Kill + choke lines to 5000 psi.
Slip and cut 37m of line,.

RIF picking un "E" grade drill pire.

Circulate at 2443m.

Continue RIH to tight spot at 3366m.

Ream from 3366m to 3380m.

Excessive drag (100000 1lbs) and torcue (500 amps).

Pump slug and POOII.



Drilling Pay 4 54 (7.11.33)

Continue PJ20H,

Pick un 3it % 22 - 3477 anG
RIM to 335%3m.,

Ream from 335%m to 3390m.
Circulate at 3390m to build u» mud weight to 10.1 peg.
Centinue reaminag from 3399m toc 3440m.

Circulate to build un mud weight to 10.5 wvng.

Pumn slua andg 200w,

o

112 1/4™ (3*12).

Drillingy Dav * 5% (2,11.372)

Centinve 22017,

Perfecrm 2 IOT at 13 3/5" casint sghee - 797 of 13,2 poo.
Continue PODY (no drag).

Pick uoc Zit % 23 - 3MTTT angy 12 1/4" (3*12).

PIF to 3429m, »

RPeam [from 342%3 to 3473m.

Circulate to build u» nud weigat to 11.5 »nng.

Pull tack to cesing shoe and hang cff to @W.0.%.

-

2rilling Day # 55 (2.11.33)

Centinue w.0.,

RII to 3455m.

Reamn from 3455m to 3473%n (hiah torcue).

Circulate to build u» rud weight to 12.0 nsa.
Continue reaming to 3483m (hign toroue end draag).
Circulate to build u» mud weight to 12.5 pog.
Ccntinue reamina to 3489%m. '

Drilling Dav 4 57 (10.11.23)

Reaming from 3489%m to 3499n.

Puro slug and PDOMT,

Pick up 2it # 24 - RERD FP53J 12 1/4" (3*14).
" RIV to 3491lm.

Rean down to 2

54 3m
Circulate and cond

(addina 220 Hbls of diesel to mud system).
ition mud at 3543m,

Drilling Day # 53 (11.11.823)

Make a wioer trip to 2739m - no draa.

PI# - tiaght spot at 3435m (25000 1lbs drag).
Circulate and condition hole.

Pumo slug and POOH.

Rig up to run Schlumberger 1logs.

lst run : DIL - SLS - GR.

2nd run : LPL - CNL - Cal - GR.



Nrilling Dav * 5% (12.11.83)

Continve lonqiny (2ad run).

3rd logaing run - IDT.

4th lcaaging run - {37,

Fia un 9 5/8" hang off acsserthly.
F1d te 13 3/3" casing shce

S51lin and cut line.
Team from 3540a to T9O.

Circulate and condition hole nricr tc running casing.

PODIYT - no draa.

nrilliny nav & 50

—~
-4
)

-
—t
(9]
9]

~—

Zontiaue pONYT,

Peotrieve wear hushings.

Tun 2 5/3" casing.

Rig un cement nead and circulate through the casing.
zumd 40 bbls of sea water to droon hall.

2rilling Dav 4 01 (14.11.23)

Cement 2 5/2" cacsing and Jisrnlace.

I to wash and clean well head.

1ake un seel assen

Test surface lines and rnire rams - gcod test.
Lay dJdown 12 1/4" assemblv and vick un 8 1/2" nya
RTT with 7it # 235 - aM171 FDT 3 1/2" (3*11).
el T,

RI'T end tac cement at 34%1m.

Drillinag Day # 52 (15.11.22)

Circulate at 3491m.

Crill cut cement, Float Collar and Ceasing Shoe.
Clean rat hole Jdown to 3519m and W.D.il.

Hecle packed off at 3519m.

Puild mud weight up to 13.0 ppg.

Attemnt to ream - hole packed off,

Circulate and build mud weight uo to 14.0 npg.

“ash and ream from 3319m to 3530m (high torque and 4
PO2%¥ and lavy down roller reamer and stabilisers.

RTIY with Bit # 26 - SWITI? FD3W 3 1/2" (no jets).

Drilling Day % 63 (15.11.23)
Tag f£ill at 3519m (slip and cut line).

Ream to 3549m - start drilling 8 1/2" hole.
Build up mud weight to 14.5 Pog.

mkly and test tc 5300 nsi - go00d tes

rag).

Drill down to 3550m - bring mud weight uo to 15.0 ppg.

Pull up» inside casing shoe and verform L.D.T - EMW =

17.0 prg.



Drill ahead from 3550.5m to 3551lm
Build up mud weight whilst circulating.
Pump slug and POOH.

- e Aae Ty

RIH with Bit # 27 - SMITH SVH 8 1/2" (3*11)

Circulate at 3551lm with junk basket,.

Pull up inside casing shoe and wait on arrival of Barite
RIH and drill to 3555m,

Pump slug and POOH, 1q] cut Jd nk b S

RIH with Bit # 28 - LX 27 HS 8 1/2

tm

cbad
NT Le
TFA: 0.75 and Turbo.

Drilling Day # 65 (18.11.83)
Wash and ream from 3536 to 3555
Drill to 3558m.
Pull to shoe to wait on Barite.
RIH and drill to 3593m.
Drilling Day # 66 (19.11.83)
Drill to 3618m,
Pump slug and POOH.
Make up new BHA with Bit # 29 - SMITH F2 8 1/2" (3*11)
RIH and drill to 3620m
Drilling Day # 67 (20.11.83)
Drill to 3627m
Work junk basket then POOH
RIH Bit $# 30 LX 27 HS 8 1/2" TFA 0.75 and Turbo.
Drill to 3640m.
Drilling Day # 68 (21.11.83)

Drill to 3713m. Average ROP 3 m/hr.

Drilling Day # 69 (22.11.83)
Drill to 3782m. Average ROP 3.5 m/hr.
Several delays due to pump breakdowns.
Drilling Day # 70 (23.11.83)

Drill to 3856m. Average ROP 3.8 m/hr.
Short trip, 7 stands, at 3829m.



Drilling Day # 71 (24.11.83)

Drill to 3928m - average ROP 4 m/hr.
Occasional high torque.

Drilling Day # 72 (25.11.83)
Drill to 4007m - average ROP 4.2 m/hr.
Drilling Day # 73 (26.11.83)

Drill to 4041m.

POOH for short trip - 10 stands for tight hole
RIH to drill ahead.

Increase mud weight to 15.5 ppg by 4049m.

Loss of returns at 4052m.

Circulate off bottom and reduce mud weight to 15.2 PP9.
Complete returns - 250 bbls lost.

Drill to 4056m.

Stop drilling due to gas cut mud.

Gas peak at 4055m was 34%.

Circulate to condition mud.

Short trip - 10 stands.

Circulate with 15.2 ppg mud.

POOH 5 stands at 4056m.

Drilling Day # 74 (27.11.83)

Hole not taking mud - RIH

Circulate bottom-up - T.G. of 9.6%.

POOH - overpull of upto 150 klbs.

Test BOP's - good test.

RIH with Bit # 31 - DIAMAX LX 16 8 1/2" (TFA : 0.75).
Circulate at casing shoe - 1% T.G.

RIH.

Drilling Day # 75 (28.11.83)

Tag bottom of hole - no fill.

Drill ahead from 4056m to 4101m.

Lost circulation at 4101m - lose 425 bbl.
Circulation returns.

Pump slug and POOH - hole not taking mud.

Lower mud weight to 15.0 ppg.

Pump slug and POOH - hole still not taking mud.
Circulate and build up slug.

Pump slug and POOH - hole still not taking mud.
Circulate whilst mixing up mud.



Drilling Day # 76 (29.11.83)

Circulate at 3738m

Squeeze 11 bbls of 14.9 ppg mud at 470 psi - E.M.W. 15.6 ppg

POOH to shoe and circulate bottoms up (no gas).

Observe well.

Squeeze 10 bbls of 14.9 ppg mud at 600 psi (bled back 10 bbls)
E.M.W. 15.8 ppg)

Lay down turbine.

Pick up Bit # 32 - a SMITH F2 8 1/2" (no jets).

RIH to 3511m and circulate.

Drilling Day # 77 (30.11.83)

Continue circulating at 3511m.
RIH to T.D. - no fill.

Drill ahead from 4101m to 4135m.
10 stand wiper trip - no drag.
RIH - no fill.

Drill ahead to 4138m.

Drilling Day # 78 (1.12.83)

Drill ahead from 4138m to 4163m.

10 stand wiper trip - overpull of 35000 lbs.
RIH - no fill.

Drill ahead to 4180m.

Drilling Day # 79 (2.12.83)

10 stand wiper trip - overpull of 50000 1lbs.

RIH - no fill.

Drill ahead to 4200m (T.D.).

Circulate and condition hole prior to logging.
Wiper trip to 9 5/8" casing shoe and observe well.
RIH and circulate.

Drop survey at 4200m - 5 1/4 degrees.

POOH.

Drilling Day # 80 (3.12.83)

Continue POOH.

Rig up to run Schlumberger.
Run # 1 DIL/SLS/GR.

Run # 2 LDT/CNL/GR.

Re-run # 2.

Re-run # 2.



GAS AND OVERPRESSURE SUMMARY

Some overpressure was expected in Bridgewater Bay # 1 in the
Belfast Formation ( Upper Cretaceous), so the indicators for
overpressure were all monitored very carefully. These included
the Dcs Exponent, the Flow-line Temperature and any gas shows.
However, it was not until after a period of waiting on weather
that it was suspected that the well had already penetrated the
overpressure zone. Whilst out of the hole, the clays in the
formation had swollen appreciably, and it was difficult to
re-enter the hole. The mud weight had to be brought up from
9.9 ppg to 12.5 ppg to enable reamlng to proceed and the 9 5/8"

Wwhilast+ 3 11 +1h oFf
C351ng to be run. WNliStT urlj.;lng this section of the hole,

no connection gas recorded nor was there any leftward deflection
of the Dcs exponent noted (the Dcs was erratic at this stage
and therefore unreliable). It was not until the electric logs
had been run that the overpressure was confirmed. The Sonic
logs (DIL) gave the best indication of the presence of
overpressure. At 2950 m a small leftward deflection in the
Sonic curve could be noted, a leftward deflection indicates an
increasing return time and hence an opposite trend to that
which is expected in the Sonic curve. It was not until 3050m
that the main leftward deflection occured (10-20 micro/sec).
The Sonic trend did not really settle down to a constant

value again until about 3300m.

Calculations of the overpressure using single cycle log plots
gave readings, for the formation pressure, of between 12.5 ppg
and 13.0 ppg.

Dcs EXPONENT

During the drilling of the top formations (mainly calcarenite)
it was difficult to set a good trend due to the lack of shale
points and the erratic nature of the Dcs exponent curve., It
was not until about 3100m that the curve began.to beome
reliable, unfortunately, as it was later discovered from the
Sonic logs, the overpressure zone had already been penetrated.

After 3100m the Dcs exponent showed a reasonably constant curve,
which ran almost vertically (the Dcs exponent is expected to
gradually increase with depth under normal pressure conditions).
At the start of the 8 1/2" phase the Dcs exponent normal trend
had to be shifted to account for the change in hole size.
Towards the end of the 8 1/2" phase the Dcs curve again took

a leftward deflection and this seems to correlate well with

the increase in sand content of the formation, particularly
from 4050m.

The values of the "Pf" and the "Frac" given by the Dcs exponent
are reasonably good after the curve became less erratic, and
correlation between some sand bands and the Dcs curve are good,
particularly in the middle section of the hole.



FLOW-LINE TEMPERATURE

The flow-line temperature was fairly erratic due to various
factors, i.e. wiper trips, bit changed and additions to the
mud system. A plot of Delta T (Temperature Out ~
Temperature In) gives one only a slight indication of a change
in trend. However, the plot of the Estimated Bottom Hole
Temperature gives a distinct negative change in trend at
about 2950m (this correlates well with the Sonic log). This
continues down to about 3400m and could be classified as a
transition zone to the overpressured formation. At 3400m a
positive (as compared to the normal) trend change occurs
and this is then assumed to be the end of the transition
zone.

This temperature plot appears to correlate fairly well with
the Sonic log and this therefore must be considered as a
piece of corroborative evidence for the presence of overpressure,

GAS SUMMARY

Very little gas was found in the top hole, surface gas
associated with calcarenite down to 845m was generally less
than 0.2% methane, with no ethane or heavier gases present.

Some gas peaks associated with coal bands at 900~ 920m and
again at 950 - 960m were recorded, but these were still only
traces.

No gas was then recorded until 2430m which was found to be
associated with the siltstone and claystone of the Upper
Belfast Formation (Upper Cretaceous). This gradually rose to a
maximum value at 2645m (a peak of 2.5% methane with 0.2% ethane
and traces of propane). From this point the gas levels
decreased to traces again at 2800m. From 2835m the gas levels
once more began to rise and reached a maximum at 3010m of 4%
methane, 0.17% ethane and 0.04% propane - no butane or iso-
propane was recorded at all. After this peak the gas dropped
back again to less than 0.2% total gas and remained constant

at this level until the 9 5/8" casing was run at 3549m

(casing set at 351975), No connection gas was recorded up to
this point even during the latter stages, which were later
discovered to be overpressured.

The mud weight was brought up from 12.5 ppg to 15.1 ppg after
the casing due to the overpressure detected by the electric logs
and also the adverse hole conditions (later the mud weight was
brought up to 15.5 ppg). Subsequently, the gas levels
decreased to almost zero and were never greater than 0.1% total
gas down to 4052m. At this point circulation was lost and the
mud weight had to be decreased to 15.0 ppg. or there abouts.
This lower mud weight allowed the gas readings to increase

to around 0.2% methane. It also gave rise to substantial
amounts of connection gas (approximately 3 to 4 times the
background gas level) and to large volumes of trip gas, which
often had to be circulated out. The highest level recorded

was at 4052m where 34% total gas was circulated out (30% of
which was methane).



However, gas levels did not cause any major problems whilst
drilling this well.

OVERBURDEN COEFFICIENTS

There are two sets of coefficients derived from two separate
formulae which are used to calculate the Formation Overburden
Stress Gradient (S) and the Stress Ratio (K) :

S = a(In depth) 2 + b (In depth) + c

where the three constants a,b and ¢ are the three "S" coefficients
usually written as aS, bS and cS.

K = a(In depth) + b
where a and b are the K coefficients - aK and bK

The S coefficients are of the most use and are used in the Dcs
exponent plots to calculate the Formation Pressure Gradient
(pf) which is given by :

FPG = S - (S - H) (dcs/dcn) 1.2

dcn = the "normal” dcs value in unpressured shales.
H = the normal hydrostatic gradient (ppg).

The K values are used to calculate the Formation Fracture
Gradient (Frac) using the following formular :

FFG = ((19.23* S) - FPG)K + FPG

The S and K coefficients for Bridgewater Bay # 1 were taken
from two different sources. The S values were derived from the
electric logs of Discovery Bay. From the logs the shale points
are found and their Sonic velocities are fed into the off-line
computer. The computer then works out a curve of best fit for
the points and from this calculates the aS, bS and cS values
(see the Overburden Gradient plot at the end of the section).

The K values, on the other hand, are taken from the Leak off
Test data of Voluta # 1. The coefficients are then calculated
by hand using the following formulae :

V = (FPG - FPG)/(FFG + S - 2 FPG)
V = Poisson's ratio

K =V/(1-V)

K = a(Ind depth) + b

The corresponding values were obtained :

aS = 0.012373 akK = 0.2031
bS = -0.078196 bK = -2.8379
cS = 0.762405

These were entered into the computer and have been used
during the drilling of Bridgewater Bay # 1.
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BRIDGEWATER BAY # 1

GAS AND OVERPRESSURE SUMMARY

{-

-

Some overpressure was expected in Bridgewater Bay # 1 in the BRel
Formation (Upper Cretaceous). So the indicators for overpressure w
all monitored very carefully. These included the Dcs Exponent, the
Flow-line Temperature and any gas shows. However, it was not until after
a period of waiting on weather that it was suspected that the well had
already penetrated the overpressure zone. Whilst out of the hole, the
clays in the formation had swollen appreciably, and it was difficult
to re-enter the hole. The mud weight had to brought up from 9.9 ppg to
12.5 ppg to enable reaming to proceed and the 9 5/8" casing to be run.
Whilst drilling this section of the hole, no connection gas recorded nor
was there any leftward deflection of the Dcs exponent noted (the Dcs
was erratic at this stage and therefore unreliable). It was not until
the electric logs had been run that the overpressure was confirmed. The

. . -
Sonic logs (DIL) gave the best indication of the presence of overpressure.

At 2950m a small leftward deflection in the Sonic curve could be noted,

a leftward deflection indicates an increasing return time and hence an
opposite trend to that which is expected in the Sonic curve. It was not
until 3050m that the main leftward deflection occured (10-20 micro/sec).
The Sonic trend did not really settle down to a constant value again until
about 3300m.

Calculations of the overpressure using single cycle log plots gave
readings, for the formation pressure, of between 12.5 ppg and 13.0 ppg.

fas
ere

- Dcs EXPONENT

During the drilling of the top formations (mainly calcarenite) it was
difficult to set a good trend due to the lack of shale points and the
erratic nature of the Dcs exponent curve. It was not until about 3100m
that the curve began to become reliable, unfortunately, as it was later
discovered from the Sonic logs, the overpressure zone had already been
penetrated.

After 3100m the Dcs exponent showed a reasonably constant curve, which
ran almost vertically (the Dcs exponent is expected to gradually increase
with depth under normal pressure conditions). At the start of the 8 1/2"
phase the Dcs exponent normal trend had to be shifted to account for the
change in hole size. Towards the end of the 8 1/2" phase the Dcs curve
again took a leftward deflection and this seems to correlate well with
the increase in sand content of the formation, particularly from 4050m.

The values of the "Pf" and the "Frac" given by the Dcs exponent are
reasonably good after the curve became less erratic, and correlation
between some sand bands and the Dcs curve are good, particularly in the
middle section of the hole.

FLOW-LINE TEMPERATURE

The flow-line temperature was fairly erratic due to various factors,
i.e. wiper trips, bit changes and additions to the mud system. A plot
of Delta T (Temperature Out - Temperature In) gives one only a slight



indication of a change in trend. However, the plot of the Estimated
Bottom Hole Temperature gives a distinct negative change in trend at
about 2950m (this correlates well with the Sonic log). This continues
down to about 3400m and could be classified as a transition zone to
the overpressured formation. At 3400m a positive (as compared to the
normal) trend change occurs and this is then assumed to be the end of
the transition zone,

This temperature plot appears to correlate fairly well with the Sonic
log and this therefore must be considered as a piece of corroborative
evidence for the presence of overpressure,.

GAS SUMMARY

Very little gas was found in the top hole, surface gas associated
with the calcarenite down to 845m was generally less than 0.2% methane,
with no ethane or heavier gases present.

Some gas peaks associated with coal bands at 900 - 920m and again at
950 - 960m were recorded, but these were still only traces.

No gas was then recorded until 2430m which was found to be associated
with the siltstone and claystone of the Upper Belfast Formation (Upper
Cretaceous). This gradually rose to a maximum value at 2645m (a peak
of 2.5% methane with 0.2% ethane and traces of propane). From this
point the gas levels decreased to traces again at 2800m. From 2835m the
gas levels once more began to rise and reached a maximum at 3010m of
4% methane, 0.17% ethane and 0.04% propane - no butane or iso-propane
was recorded at all. After this peak the gas dropped back again to less
than 0.2% total gas and remained constant at this level until the 9 5/8"
casing was run at 3549m (casing set at 3519.5m). No connection gas was
recorded up to this point even during the latter stages, which were
later discovered to be overpressured.

The mud weight was brought up from 9.9 ppg to 15.1 ppg after the
casing due to the overpressure detected by the electric logs and also
the adverse hole conditions (later the mud weight was gradually brought
up to 15.5 pprg). Subsequently, the gas levels decreased to almost zero
and were never greater than 0.1% total gas down to 4052m. At this point
circulation was lost aand the mud weight had to be decreased to 15.0
ppg, or there abouts. This lower mud weight allowed the gas readings
to increase to around 0.2% methane. It also gave rise to substantial
amounts of connection gas (approximately 3 to 4 times the background
gas level) and to large volumes of trip gas, which often had to be
circulated out. The highest level recorded was at 4052m where 34% total
gas was circulated ocut (30% of which was methane).

Hcowever, gas levels did not cause any major problems whilst drilling
this well. '

OVERBURDEN COEFFICIENTS
There are two sets of coefficients derived from two separate formulae
which are used to calculate the Formation Overburden Stress Gradient (S)

and the Stress Ratio (K) :

S = a(ln depth)"2 + b(ln depth) + ¢



and c¢ are the three "S" coefficients
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where a and b are the K coefficients - akK and bK.

The S ccefficients are of the most use and are used in the Dcs
exponent plots to calculate the Formation Pressure Gradient (Pf) which
is given by :

FPG = S - (S - H) (dcs/dcn) "1.2

the "ncrmal" dcs value in unpressured shales.
the normal hydrostatic gradient (ppg).
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The K values are used to calculate the Formation Fracture Gradient
(Frac) using the following formula:
FFG = ((19.23 * S) - FPG)K + FPG

The S and K coefficients for Bridgewater Bay # 1 were taken from two

£
different sources, The S values were derived from the electric logs of

Discovery Bay. From the logs the shale points are found and their Sonic
velocities are fed into the off-line computer. The computer then works
out a curve of best fit for the points and from this calculates the as,
bS and cS values (see the Overburden Gradient plot at the end of the
section).

The K values, on the other hand, are taken from the Leak Off Test

data of voluta ¢ 1. The coeff1c1ents are then calculated by hand using
the following formulae :

\

(FFG - FPG)/(FFG + S - 2 FPG)
V = Poisson’s ratio.

K

V/(1-V)

K a(ln depth) + b

The corresponding values were obtained :

as = 0.012373 aKk = 0.2031
bS = -0.078196 bK = -2,8379
cS = 0.762405

These were entered into the computer and have been used during the
drilling of Bridgewater Bay # 1
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PE600356

This is an enclosure indicator page.

The encl osure PE600356 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE600356 has the follow ng characteristics:

| TEM BARCODE = PE600356
CONTAI NER_BARCODE = PE902250
NAME = D- EXPONENT PLOT DEPTH 440 TO 1000
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRI PTI ON = D- EXPONENT PLOT DEPTH 440 TO 1000
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



PE600357

This is an enclosure indicator page.

The encl osure PE600357 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE600357 has the follow ng characteristics:

| TEM BARCODE = PE600357
CONTAI NER_BARCODE = PE902250
NAME = D- EXPONENT PLOT DEPTH 1040 TO 1600
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRI PTI ON = D- EXPONENT PLOT DEPTH 1040 TO 1600
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



PE600358

This is an enclosure indicator page.

The encl osure PE600358 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE600358 has the follow ng characteristics:

| TEM BARCODE = PE600358
CONTAI NER_BARCODE = PE902250
NAME = D- EXPONENT PLOT DEPTH 1640 TO 2200
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRI PTI ON = D- EXPONENT PLOT DEPTH 1640 TO 2200
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



PE600360

This is an enclosure indicator page.

The encl osure PE600360 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE600360 has the follow ng characteristics:

| TEM BARCODE = PE600360
CONTAI NER_BARCODE = PE902250
NAME = D- EXPONENT PLOT DEPTH 2840 TO 3400
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRI PTI ON = D- EXPONENT PLOT DEPTH 2840 TO 3400
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



PE600359

This is an enclosure indicator page.

The encl osure PE600359 is enclosed within the
contai ner PE902250 at this location in this
docunent .

The encl osure PE600359 has the follow ng characteristics:

| TEM BARCODE = PE600359
CONTAI NER_BARCODE = PE902250
NAME = D- EXPONENT PLOT DEPTH 2240 TO 2800
BASI N = OTWAY
PERM T = VI U P14
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRI PTI ON = D- EXPONENT PLOT DEPTH 2240 TO 2800
REMARKS

*

DATE_CREATED
DATE_RECEI VED

*

W NO = W831
VELL_NAME BRI DGEWATER BAY- 1
CONTRACTOR Ceoservi ces

CLIENT_OP_CO = PHI LLI PS AUSTRALI AN O L COVPANY

(I'nserted by DNRE - Vic Govt M nes Dept)



PE600361

This is an en