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Vwml BASIC WELL COMPLETION REPORT MINERVA-1 

1. WELL SUMMAR Y SHEET 

Well: 

Permit: 

District: 

Well Path: 

Planned Location: 

Actual Location: 

-- 

Seismic Reference: 

Elevation: 

Water Depth: 

Total Depth: 

Departed Last Location: 

Spud Date: 

Total Depth Date: 

Days from Spud to TD: 

Rig Release Date: 

Total Days on Well: 

Operator: 

Permit Interests: 

Minerva- 1 

-VIC/P3 1 

Otway Basin 

Vertical 

Lat. 38’ 42’ 12.35” South 
Long. 142’ 51’ 12.64” East 

Lat. 38’ 42’ 12.23” South 
Long. 142O 57’ 12.34” East 

East: 669 862.50 
North : 5 714 311.00 
AMG Zone 54, CM 141’ East 

Line OESlA-2028 Shot Point 2232 

RT to MSL 25.3 m 

56.7 m (MSL to seabed) 

2425 mRT 

06 March 1993 03:30 hours 

08 March 1993 12:00 hours 

04 April 1993 12:30 hours 

27 days 0.5 hours 

17 April 1993 16:00 hours 

42 days 12.5 hours 

BHP Petroleum Pty Ltd 

BHP Petroleum Pty Ltd 
BHP Petroleum Plaza 
120 Collins Street 
MELBOURNE VIC 3000 

90.00% 
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Drilling Contractor: 

Rig: 

status: 

cost: 

Bridge Oil Ltd 
255 Elizabeth Street 
SYDNEY NSW 2000 

10.00% 

Dolphin Drilling 
- 
“Byford Dolphin ” Semi Submersible 

Gas Well - Cased and Suspended 

$ 6.401 M (from cost control) 
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2. FINAL DRILLING REPORT 



FINAL DRILLING REPORT 

LEUM PTY. LTD, 



DISTRIBUTION LIST L MINERVA-1 

Exploration 2 copies 
(1 copy unbound for distribution to 
partners and government) 

Drilling - Well File 1 COPY 
Original 

Exploration Information Centre 1COPY 

File: MINl-HDRDOC Date: 1 September 199: 
L 

FINAL DRILLING REPORT 
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CONTENTS MINERVA-1 

1.0 WELL DATA - 
1.1 CONTRACTORS 
1.2 LOCATION MAP 
1.3 WELL SCHEMATIC 
1.4 TIME vs DEPTH CURVE 

2.0 OPERATIONAL SUMMARY 
2.1 DAILY OPERATIONS 

3.0 MUD SUMMARY BY HOLE SECTION 
3.1 MUD PROPERTIES RECORD 
3.2 MATERIALS CONSUMPTION 

4.0 BIT RECORDS 
4.1 BHA SUMMARY REPORT 
4.2 DEVIATION SURVEYS 

5.0 CASING REPORTS 
5.1 CEMENTING REPORTS 
5.2 LEAK OFF TEST DIAGRAMS 

6.0 WELL SUSPENSION CEMENTING REPORT 

7.0 WEATHER DATA 
7.1 MOORING DIAGRAM 

File: MIN l-HDRDOC Date: 1 September 199: 



- 

FINAL DRILLING REPORT 

MINERVA-1 

SECTION 1 

File: MINl-HDRDOC Date: 1 September 199: 



Well 

Permit 

Designation 

Operator 

fig 

Type 

Drilling Contractor 

Water Depth 

RT Elevation 

Total Depth 

Final Surface Location 

Location Reference Datum 

Commencement Date 

RigonLocation 

Well Spudded 

TD Date 

Drilling Days to TD 

Rig Released 

Total Well Duration 

status 

6 0B urn FINAL DRILLING REPORT 

1.0 WELL DATA MINERVA-1 

. . MINERVA- 1 
- 

. . VIclP31 

. . EXPLORATION 

. . BHPP PETROLEUM 

. . BYFORD DOLPHIN 

. . SEMISUBMERSIBLE 

. . DOLPHIN DRILLING 

. . 56.7m 

. . 25.3m 

. . 2425mMD 

2425mTVD 

. . Lat S 038” 42’ 12.230” 
Lcw E 142” 57’ 12.337” 
Easting 669 862.5 
Nor-thing 5 714 311.0 

: AGD84, AMG ZONE 54 C.M. 141”E 

l 
l 0330 hrs, 6 March 1993 

. . 0852 hrs, 6 March 1993 

. . 1200 hrs, 8 March 1993 

. . 1230 hrs, 4 April 1993 

. . 27 Days, .5 hours 

. . 1600 hrs, 17 April 1993 

. . 42 Days, 12.5 hours 

. . SUSPENDED 

File: MIN l_DAT Date: CM-Nov-93 



$4 BHP 
0 Petroleum FINAL DRILLING REPORT 

1 .l CONTRACTORS MINERVA-1 

ICE 
CEMENT SUPPLY 
CEMENTING SERVICES 
CORING SERVICES 
DIRECTIONAL 
DIVING/ROV 
DRILLING FLUIDS 
HELICOPTERS 
LOGGING 
MUD LOGGING 

ROLLER REAMERS 
SOLIDS CONTROL 
STANDBY VESSEL 
SUPPLY VESSEL 
SUPPLY VESSEL 
WEATHER 
WELL TESTING 
WELLHEAD 

- 

HALLIBURTON 
HALLIBURTON 
DIAMANT BOART 
SMITH 
DRILLSUPPORT 
MILPARK 
LLOYD HELICOPTERS 
SCHLUMBERGER 
EXLOG 
EASTMAN TELECO 
GEARHART UNITED 
OILTOOLS 
SWIRE: “MARLIN” 
AOS: “FAR SWORD” 
T.W.: “BONAVISTA” 
OCEAN ROUTES 
HRS 
VETCO 

WELLHEAD SEVERANCE AUSTOIL 

File: MINl-CON Date: 30-Aug-93 
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1.2 LOCATION MAP WELL : MINERVA-1 

14P3OE 14S’OOE 143’3OE 

Warmambool 

MINERVA-1 

Pacten- A 

Triton 
0 * 

La Bella-l -4- Eric the Red-l 

VWP30 I WC/P31 I 

Prawn-Al 
0 

Permit No. : WC/P31 

Rig . . BYFORD DOLPHIN 

Latitude : 38 “42’ 12.23” S 

Longitude : 142” 57’ 12.34” E 

File: BWM VND MIN-LOCl Checked: Date: 1 SEP 93 



FINAL DRILLING REPORT 

1.3 WELL SCHEMATIC MINERVA-1 

r 

TOP 
TOP 
TOP 

I ALL DEPTHS RT BYFORD DOLPHIN 
- 

CORROSION CAP AT 77m 

VETCO s-5 
H4 PROFILE 

SEABED AT 82m 
- 

30” CASING AT 11 
36” HOLE TO 11 

13.375” CASING AT 550m 
17.5” HOLE TO 560m 

9.625” CASING AT 1189m 
12.25” HOLE TO 1204m 

PERFORATIONS: 
1816.0m TO 1821 .Om 
1825.0m TO 1827.5m 
1827.5m TO 1838.0m 

7 

7” CASING AT 2108m 
8.5” HOLE TO 2108m 

6” HOLE TO 2425m 

OF JM PACKER AT 1088m 
OF CPH PACKER AT 1094. 
OF LINER AT 1092m (NOT SET) 

75.9m 

77.9m 

78.5m 

PENSION PLUG No.3: 160m TO 11 Om 

INHIBITED BRINE (1 .17 SG) 

SUSPENSION PLUG No.2: 1068m TO 1018m 

9.625” BRIDGE PLUG AT 1075m 

, INHIBITED BRINE (1.17 SG) 

7” BRIDGE PLUG AT 1659m 

SUSPENSION PLUG No.1 : 1800m TO 1670m 
84-32 DB PRODUCTION PACKER (7” 23-32#) 
MINIMUM ID - 3.25” 

TOP OF PACKER AT 1799.3m 
CM/ MILL OUT AND SEAL BORE 
EXTENSIONS AND RE-ENTRY GUIDE. 
BOTTOM OF RE-ENTRY GUIDE AT 1805.5m 
PBTD AT 2074m. 

ABANDONMENT PLUG: 2425m TO 2074m 

File: BM VND MIN-SS Well Status: SUSPENDED Date: 1 -SEP-93 



FINAL DRILLING REPORT 

1.4 TIME vs DEPTH CURVE MINERVA-1 

0 

500 

2000 

2500 

RIG RELEASED TO MINERVA-1 AT 0330 HRS. 6 MARCH 1993. ON LOCATION 0852 HRS, 6 MARCH 1993. RAN ANCHORS. RIG RELEASED TO MINERVA-1 AT 0330 HRS. 6 MARCH 1993. ON LOCATION 0852 HRS, 6 MARCH 1993. RAN ANCHORS. 
-q -q SPUDDED AT 1200 HRS, 8 MARCHIQQ3. SPUDDED AT 1200 HRS, 8 MARCH-93. 
..: ..-.. . ..: ..-.. . \ DRILLED 36” HOLE TO 115m AND 9.875” PILOT HOLE TO 56om \ DRILLED 36” HOLE TO 115m AND 9.875” PILOT HOLE TO 560m : : : : : : : i : i 
i i : r : r SET 30” CASING AT 115m SET 30” CASING AT 115m 

..i..., . . . . ..i..., . . . . : 1 : 1 . . . . . . . . 
* * i . i . : il : il 
: : i it i it 

j...; ..*. > j...; ..*. > :a. :a. OPENED PILOT HOLE TO 17.5” TO !Wm OPENED PILOT HOLE TO 17.5” TO !XOm 
: : : : : : : : i Ii i Ii i i . i i . 

.i...+.~.. .i...+.~.. . :1; . :1; 
:. :\ :. :\ : : * ; * ; : : . : : . * * : : : : ! ! 
. . I I . . . . 
; : : : ; : : : : : . : : . SET 13.375” CASING AT 55Om. RAN BOP STACK SET 13.375” CASING AT 55Om. RAN BOP STACK 
: j i :- :.:: . +..< . . . . >...: .-.,.... :.. 

PERFORMED LOT (2.13 SG EMVV) PERFORMED LOT (2.13 SG EMVV) 
: . : : : ; 
::: ; \ 

:;.. : . . \ 
.i . . ..I . . . . >...i. . . . . . . . ;.. . \ ::. . :::: . :::: . , 
::.. . 

.i . . . . . . . >-.i \ . . . . . . . . . . :... 
: i : i . :: . : : : :: . 

. : ; 
‘\ DRILLED 12.25” HOLE TO 1204m ‘\ DRILLED 12.25” HOLE TO 1204m 

.i . . . . . . .: . . . . +..: . ..I.... >... \ 
::. . :::: : \ \ \ 1 \ 

t LOGGED t LOGGED 
5” CASING AT 118Qm. PERFORMED LOT (1.93 SG EMW) 5” CASING AT 118Qm. PERFORMED LOT (1.93 SG EMW) 

: DRILLED 8.52” HOEL TO 1821m : DRILLED 8.52” HOEL TO 1821m 

No.1 : 1821-l 828m No.1 : 1821-l 828m 

DRILLED 6” HOLE TO 2425m DRILLED 6” HOLE TO 2425m 

LOGGED, PLUGGED SACK 6” HOLE LOGGED, PLUGGED SACK 6” HOLE 
TESTED,SUSPENDED TESTED,SUSPENDED 

0 5 10 15 20 25 30 35 40 45 50 

DAYS 

PROGRAMMED ACTUAL 
--w-w-- 

File: BM VND MIN-TDCF 

A 

Checked: 

I 

Date: 1 -SEP-93 
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MINERVA-1 

- 

SECTION 2 

I File: MINI-HDRDOC I Date: 1 September 199 
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* 0 l5i!fiLuIn FINAL DRILLING REPORT 

2.0 OPERATIONAL SUMMARY MINERVA-1 

The Byford Dolphin was released from Eric the Red-l at 0330 hours, 6th March, 1993 and 
arrived at the Minerva- 1 location at 0852 hours. Twelve anchors were run and pre-tensioned 
to 173t. 

Minerva-1 was spudded at 1200 hours, 8th March 1993. The 36” hole was drilled from 82m 
to 105m and, following draw works electrical problems, the 9.875” shallow gas pilot hole was 
drilled to 560m during daylight hours. No shallow gas was encountered. The 9.875” pilot 
hole was then opened to 36” from 105 to 115m. The 30” casing was run and cemented to a 
depth of 115m. 

The 9.875” pilot hole was opened to 17.5” to a depth of 560m. The 13.375” casing with 
crossover to the 18.75” wellhead was run and cemented to a depth of 550m. 

The 18.75” BOP stack was run and tested. The 12.25” hole was drilled to 563m and a LOT 
to 2.13 SG EMW was conducted. The 12.25” hole was drilled to 1204m, with drilling fluid 
density increases from 1.09 to 1.13 SG due to connection gas from 1080 to 1169m. Suite No. 
1 logs were run at 1204m and the 9.625” casing was run and cemented at 1189m. 

The BOP stack was tested and 8.5” hole drilled to 1207m. A LOT to 1.94SG EMW was 
conducted at this depth. The 8.5” hole was drilled to 1821m with drilling fluid density 
increases from 1.12 to 1.16SG due to connection gases from a thin sand at 1648m. Three 
cores were cut from 1821 to 1847m.with an overall recovery of 80%. Drilling in the 8.5” hole 
continued to 2031m at which point Suite No. 2 logs were run, including RFPs which 
indicated formation pressure at 1821m of 1.04 SG EMW and 1648m of 1.15 SG EMW. 
Drilling progressed to 2108m to obtain a suitable 7” casing seat and the logging programme 
was completed. A wiper trip was conducted prior to running the 7” liner. Following several 
unsuccessful attempts to set the liner hanger, the liner was set on bottom and cemented with 
the TOL at 1092m. A JM liner top packer was set and pressure tested to 3500 psi. 

The BOP stack was tested and 6” hole drilled to 2 11 lm. A LOT to 1.85 SG EMW was 
conducted and the 6” hole was drilled to final total depth of 2425m without problems. Suite 
No. 4 logs were run and the 6” hole was subsequently abandoned with a PBTD of 2074m. 

Minerva- 1 was displaced to brine and perforated from 1838.0 to 1825m and 182 1 to 18 16m. 
A permanent packer assembly was set at 1800m and a 3.5” test string was landed in same. 
Minerva- 1 was opened to flow at 15 15 hours, 10th April, 1993. A multi-rate test was 
conducted with a maximum flowrate of 28.1 MMSCF/D through a one inch choke. The test 
was completed 13th April, 1993 at which point the well was killed and the test string laid 
down. 

Minerva-1 was suspended as a potential gas producer and the Byford Dolphin was rig 
released at 1600 hours, 17 th April, 1993. 

File: MIN I-OP.DOC Date: 1 September 199: 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
M/03/93 1 0 03:30 Ok52 5.37 ON TOW FROM ERIC THE RED-l. 

0852 0O:OO 15.13 ANCHORS WERERUN AS FOLLOWS: 
--RIG - No. ON BOTTOM AT 0852HRS. 

FS - No.1 ON BOTTOM AT 1128HRS. 
No.9 ON BOTTOM AT 1423HRS. 
No.2 PENNANT PARTED 

)7/03/93 2 

)8/03/93 3 

e/03/93 4 1 

File: MINI-DAY 

No.3 ON BOTTOM AT 1713HRS. 
No.5 ON BOTTOM AT 1843HRS. 

BV - No.12 ON BOTTOM AT 1425HRS. 
No.1 1 PENNANT PARTED AT 1544HRS. 

0O:OO 20:21 20.35 ANCHORS WERE RUN AS FOLLOWS: 
BV - No.1 1 ON BOTTOM AT 0545HRS. 

No.2 ON BOTTOM AT 13 IOHRS. 
No.3 ON BOTTOM AT 1515HRS. 
No.lRR ON BOTTOM AT 0125HRS. 

FS - No.10 ON BOTTOM AT 033OHRS. 
No.4 ON BOTTOM AT 0455HRS. 
No.7 ON BOTTOM AT 1231HRS. 
No.8 ON BOTTOM AT 1530HRS. 
No.lORR ON BOTTOM AT 2232HRS. 

2021 0000 3.65 ANCHOR HANDLING NON PRODUCTIVE TIME 
0000 02:30 2.50 COMPLETED ANCHOR HANDLING AND PRETENSIONED 

TO 38Okips. 
02:30 07:30 5.00 BALLASTED DOWN TO DRILLING DRAFT. 
07:30 1200 4.50 PICKED UP 6 x HWDP AND 6 x 8” DC AND RACKED 

BACK. MADE UP 36” BHA AND RIH. TAGGED SEABED 
AT 82m. WATER DEPTH 57m. 

1200 1300 1.00 DRILLED 36” HOLEFROM 82m TO 105m. 
1300 13:15 0.25 SWEPT HOLE WITH 5Obbl HI-VIS MUD. 
13:15 1400 0.75 POH WITH 36” HOLE OPENER AND 26” BIT. 
1400 14:45 PICKED UP HWDP AND RACKED IN DERRICK. 
14:45 15:45 1.00 MADE UP 9.875” BHA AND RIH. 
15:45 0000 8.25 ELECTRICAL PROBLEM WITH DRAW-WORKS. TROUBLE 

SHOT SAME. 
0000 04: 15 4.25 CONTINUED TROUBLE SHOOTING ELECTRICAL PROBLEM 

WITH DRAW-WORKS. 
04: 15 05:30 1.25 RIH. STABBED INTO 36” HOLE WITH ROV 

ASSISTANCE. RIH TO 105m. 
05:30 12: 15 6.75 DRILLED 9.875” PILOT HOLE FROM 105m TO 560m. 

SWEPT 15 bbl HI-VIS MUD/HALF STAND. 
12:15 12:30 0.25 SWEPT HOLE WITH 50 bbl HI-VIS MUD. 
12:30 13:00 0.50 DROPPED TOTCO SURVEY - 1”. 
1300 14:30 1.50 POH WITH 9.875” ASSEMBLY. 
l4:30 15:30 1.00 PICKED UP 36” BHA. RIH AND TAGGED AT 101m. 

4m FILL. 
l5:30 15:45 0.25 DRILLED 36" HOLEFROM 105mTO 115m. 
15:45 16:15 0.50 PUMPED 100 bbl I-II-VIS M-UDAPO’ITED 150 bbl 

Date: 3 1 -Aug-93 

I 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Date No. From Spud From To Hours Daily Operations 
D9/03/93 4 1 15:45 16: 15 HI-VIS MUD ON BOTTOM. 

16: 15 16:45 0.50 POH WITH 36” ASSEMBLY. 
16:45 17:30 0.75~RIGGED UP 30” RUNNING TOOL AND CEMENT HEAD. 

RACKED BACK SAME. 
17:30 20:30 3.00 RAN 3 JOINTS ST-2,30’ CASING. MADE UP 

RUNNING TOOL AND LANDED IN PGB. 
20:30 20:45 0.25 RIH TO SEALEVEL AND FILLED CASING. 
20:45 21:30 0.75 RIH TO MUD LINE AND STABBED INTO 36” HOLE. 

HUNG UP AT 102m. WORKED THROUGH. 
21:30 22:00 0.50 BROKE CIRCULATION WITH 200bbl SEAWATER. 
22:00 22:15 0.25 ROV CHECKED BULLSEYE - l/2 TO 3/4 DEG. 
22:15 23:00 0.75 MIXED AND PUMPED 72 bbl CLASS ‘G’ 1.9SG 

SLURRY. (351 sx AND 42 bbl MIXWATER). 
DISPLACED WITH 15 bbl SEAWATER. 

23:00 0O:OO 1.00 POH WITH RUNNING TOOL AND LAID OUT SAME. 
10/03/93 5 2 0O:OO 00:30 0.50 LOADED DART. MADE UP CEMENT HEAD. RACKED BACK 

00:30 01:45 1.25 MADE UP 20” RUNNING TOOL. LAID OUT SAME. 
01:45 02: 15 0.50 BROKE OUT 26” BIT. LAID OUT 36” HOLE OPENER. 
02:15 04:45 2.50 MADE UP 17.5” BIT TO 9.5” DRILL COLLARS. 

ATTACHED GUIDE ROPES AND MADE UP STRING STAB. 
STABBED INTO WELLHEAD AND RIH TO 113m. 

04:45 05:OO 0.25 DRILLED OUT CEMENT AND SHOE TO 115m. 
05:OO 12:30 7.50 OPENED 9.875” PILOT HOLE TO 17.5” FROM 115m 

TO 560m. 
12:30 13:15 0.75 SWEPI HOLE WITH 250 bbl HI-VIS AND SPOTTED 

450 bbl PHG ON BOTTOM. 
13: 15 13:30 0.25 DROPPED TOTCO SURVEY. 
13:30 14:45 1.25 POH FROM 560m. 
14:45 15: 15 0.50 RIGGED UP TO RUN 13.375” CASING. 
15:15 21:30 6.25 PICKED UP AND RAN 32 JOINTS 68 lb/ft N-80,5 

THREAD LOCKED JOINTS, FLOAT COLLAR, FLOAT 
SHOE, X/O AND 18 3/4” W/H. SHOE DEPTH 550m. 
FILLED AIR VOID ABOVE PLUGS AT SURFACE. 
LANDED w/H AND P/U 5okip OVERPULL. 

21:30 22:OO 0.50 CIRCULATED CASING AT 80SPM, 350psi. 
22:00 0O:OO 2.00 PUMPED 5 bbl. TESTED LINES TO 2000psi. 

CEMENTED CASING AS FOLLOWS: 
LEAD - 635SX CLASS ‘G’ CMT. 19Obbl MIXWATER. 

1.5SG SLURRY. 0.45gps ECONOLITE. 
TAIL - 503SX CLASS ‘G’ CMT. 60bbl MIXWATER. 

1.9SG SLURRY. 

[l/03/93 6 3 

File: MINI-DAY 

DISPLACED WITH 220.5bbl SEAWATER. BUMPED 
PLUG ON TARGET TO 1500psi FOR Smin. 

o&of) 02: 15 2.25 RIGGED DOWN CMT HOSE, BACKED OUT RT w/4 TURNS 
LAID OUT R/T, SERVICED HOWCO EQUALISER SUB 
AND LAID OUT. LAID OUT CEMENT HEAD. 

02: 15 07:30 5.25 R/U TO RUN BOP - MADE UP DOUBLE OF RISER 

Checke Date: 3 1 -Aup;- 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
11/03/93 6 3 02: 15 07:30 PICKED UP BOP, INSTALLED AX RING. MOVED BOP 

TO MOONPOOL SET ON BEAMS. PICKED UP LMRP, 
-REMOVED TEST JOINT. CHANGED VX RING AND MOVED 

OVER BOP. 
07:30 08:30 1.00 RECHFIED HYDRAULIC FAULT ON BOP CRANE. 
08:30 1200 3.50 EXTENDED GUIDE POSTS,INSTALLED GUIDE LINES. 

FUNCTION TESTED BOP ON BLUE/YELLOW PODS, 
INSTALLED BEACON ON BOP. ATTACHED BULLSEYE. 

1200 19:15 7.25 RAN BOP ON RISER, PICKED UP SLIP JOINT, 
INSTALLED C&K LINES, PICKED UP AND LATCHED TO 
TENSIONER RING, INSTALLED POD LINE SADDLES. 

19: 15 20:45 1.50 LATCHED BOP. MADE O/P 50,000lb TO CHECK 
LATCH. STROKED OUT SLIP JT. LAID DOWN 
LANDING JTS. AND MADE UP DIVERTER. 

20:45 2200 1.25 R/D RISER RUNNING EQUIPMENT & CLEARED FLOOR. 
2200 22:30 0.50 M/u TEST PLUG & RIH. 
22:30 0O:OO 1.50 PRESSURE TESTED BOP: 500 /lO,000psi ON VBR 

500/3500psi ON MPR, UPR, ANNULARS & MANIFOLD. 
12/03/93 7 4 0O:OO 03:30 3.50 CONTINUED TO TEST BOP - TESTED RAMS AND FAIL 

SAFES TO 500/3500psi, VBR & WH CONNECTOR TO 
10,000psi. 

03:30 0400 0.50 POH WITH TEST PLUG AND LAID OUT. 
0400 04:45 0.75 RAN NOMINAL SEAT PROTECTOR 
04:45 05: 15 0.50 SLIPPED AND CUT DRILL LINE. 
05:15 06:30 1.25 LAID OUT 17 l/2” BHA. 
06:30 07:45 MADE UP 12.25” BHA - DRESSED NB ROLLER 

REAMER. ORIGINAL NOT BORED TO RIGHT SIZE FOR 
FLOAT. 

07:45 0800 0.25 TESTED MEMORY ON MWD. 
0800 08:45 0.75 CONTINUED MAKING UP BHA. 
08:45 09: 15 0.50 FLOW TESTED MWD IN ROTARY. 
09: 15 1200 2.75 CONTINUED TO MAKE UP BHA AND RIH. 
1200 13:30 1.50 TAGGED PLUG AT 522.7m. DRILLED SHOETRACK. 
13:30 14: 15 0.75 DISPLACED HOLE w/KCL MUD AND CLEANED OUT RAT 

HOLE TO 560m. 
14: 15 14:45 0.50 TOOK SCR AND CHOKE LINE PRESSURE DROP. 
14:45 16:30 1.75 DRILLED 12.25” HOLE FROM 560m TO 563m 
1630 1800 1.50 POH INTO SHOE AND CIRCULATED HOLE CLEAN FOR 

LOT. PERFORMED LOT: 825psi w/l.O8SG MW. EMW 
AT SHOE: 2.13SG. 

1800 0000 6.00 DRILLED 12.25” HOLE FROM 563m TO 765m. 
3/03/93 8 5 0000 20:30 20.50 DRILLED 12.25” HOLE FROM 765m TO 1204m, 

WASHED EA CONNECTION DOWN ONCE, FLOW CHECKED 
DRILLING BREAKS. INCREASED MUD WEIGHT FROM 
1.09 TO 1.13 DUE TO CONNECTION GAS. 

C.G. @  1081.5 = 0.19/0.08% 
@  1110 = 0.68/0.025 %* 

File: MIN l-DAY Checked: Date: 3 1 -Aug-93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
13/03/93 8 5 0O:OO 20:30 @  1139.5 = 0.24/0.2% 

@  1168.9 = 1.43/0.2% 
-HOLE TIGHT @  1023m 

20:30 22:00 1.50 CIRCULATED AND CONDITIONED FOR LOGGING. 
22:00 23:45 1.75 POH FROM 1204m TO 1084m, HOLE DRAG UP TO 

50 kips, 2 bbl SWABBED IN. PUMPED OUT FROM 
1024m TO 967m. POH TO 909m w/o PUMPS. RIH. 

23:45 0O:OO 0.25 CIRCULATED BOTTOMS UP. 
14/03/93 9 6 0O:OO 00:45 0.75 CONTINUED CIRCULATING HOLE TO CLEAN AND TO 

CHECK GAS. 
00:45 03:45 3.00 POH TO LOG - SLM - FLOW CHECKED AT BTM.,SHOE 

AND BEFORE PULLING INTO BOP. NO OVERPULL. 
03:45 04:OO 0.25 DUMPED MWD MEMORY. 
04:oo 04:15 POH. 
04: 15 22:00 17.75 RIGGED UP AND RAN SUITE #l LOGS: 

RUN #l DLL-MSFL-AS-GR-AMS. 
RUN #2 VSP 

15/03/93 10 7 

RUN #3 CST- 46 SHOTS RUN, 100% RECOVERY 
N.B - 43 RINGS LEFT IN HOLE. 
RIGGEDDOWN. 

22:00 22:45 0.75 MADE UP WEAR BUSHING R/T, RIH AND RETRIEVED 
WEAR BUSHING. SLM FOR HANGER INDEX 
MEASUREMENT. 

22:45 0O:OO 1.25 MADE UP CEMENT HEAD TO STD AND RACKED IN 
DERRICK. PICKED UP 9.625” HANGER AND R/I’ AND 
RACKED BACK. 

0O:OO 02:30 2.50 R/U AND RAN 9.625” CSG. 
02:30 03:45 1.25 REPAIRED BLOWN HYDRAULIC LINE (NO SPARE) AND 

AND REFILLED HYDRAULIC TANK. 
03:45 07:45 4.00 CONTINUED TO RUN 9.625” CSG. 
07:45 08:30 0.75 PICKED UP CASING HANGER AND RAN CSG IN ON 5” 

DP. LANDED AT 0830hrs. 
08:30 09:30 1.00 RIGGED UP CEMENT LINES AND CIRCULATED CSG AT 

70 SPM FOR 45min 
09:30 11:15 1.75 R/U To CEMENT UNIT, PRESSURE TESTED SURFACE 

LINES TO 35OOpsi, MIXEDPUMPED 3 1 lsx CLASS 
“G” NEAT c/w 37bbl DRILL WATER. DISPLACED w/ 
lObb1 DW AND 260bbl MUD. BUMPED PLUG TO 3500 
psi AT 1111 hrs. 

11: 15 12:00 0.75 SET SEAL ASSY w/10 TURNS AND 20000 ft-lb. 
12:00 15:00 3.00 PRESSURE TESTED SEAL ASSEMBLY 8z BOP TO 

500/35OOpsi. 
15:00 16~00 1.00 POH W/RT AND LAID DOWN. 
16:OO 16: 15 0.25 TESTED SHEAR RAM/CSG TO 500/35OOpsi. 
16:15 18:15 2.00 MADE UP WEAR BUSHING R/r & RIH. COULD NOT 

SET, POH. WEAR BUSHING NOT ON TOOL. RXH & 
RETRIEVE RIH WITH WASH TOOL AND JET W/H. POH. 

File: MINI-DAY Checked: Date: 3 1 -Aug-93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Date No. From Spud From To Hours Daily Operations 
15/03/93 10 7 16:15 18:15 RIH w/WEAR BUSHING, UNABLE TO RELEASE, TOOL 

JAMMED. POH, REMOVE W/B FROM TOOL. 
18:15 20:30 2.25~MADE UP TO 2N-D TOOL AND RIH. SET WB AND POH 

w/RT. 
20:30 22: 15 1.75 PICKED UP AND LAID OUT 12.25” BHA. 
22:15 0O:OO PICKED UP 8.5” BHA AND RIH. 

16/03/93 11 8 0O:OO 02:OO 2.00 CONTINUED TO MAKE UP BHA. RIH. TAGGED @  1162m 
02:OO 04: 15 2.25 DRILLED SHOETRACK AND CLEANED OUT RATHOLE. 
Ok15 06:15 2.00 DRILLED FROM 1204m TO 1207m. WORKED JUNK SUB. 
06:15 07:OO 0.75 CONDITIONED MUD FOR LOT. 
07:OO 08:OO 1.00 TESTED LINES TO 3500psi AND PERFORMED LOT. 

SURFACE PRESSURE - 1380psi: LOT 1.94SG EMW. 
08:OO 08:15 0.25 RIH TO BOTTOM AND WORKED JUNK SUB. 
08:15 lo:45 2.50 DRILLED 8.5” HOLE FROM 1207m TO 12Q9m. 
lo:45 13:30 2.75 WORKED JUNK SUB, FLOWCHECKED, PUMPED SLUG AND 

POH TO CHANGE BIT AND BHA. 
13:30 14%) 0.50 SERVICED TDS. 
14:oo 14:30 PICKED UP MWD AND ROLLER REAMERS, DUMPED MWD 

MEMORY. 
14:30 14:45 0.25 MADE UP NEW BIT. SURFACE TESTED MWD. 
14:45 19:00 4.25 CONTINUED TO MAKE UP BHA. PICKED UP 30 JTS 

DP. RJH. 
19:00 0O:OO 5.00 WASHED 17m TO BTMFOR MWD TO 1209m. DRILLED 

8.5” HOLE FROM 1209m TO 1329m SURVEYING w/ 
MWD EACH 5th STAND. ANGLE BUILT: 2.5 TO 4”. 

17/03/93 12 9 0O:OO 16:30 16.50 DRILLED 8.5” HOLE FROM 1329m TO 1654m 
DRILLING BREAK AT 1648m. 

16:30 18: 15 1.75 FLOW CHECKED, CIRCULATED BOIITOM HOLE SAMPLE. 
18:15 0O:OO 5.75 DRILLED 8.5” HOLE FROM 1654m TO 1747m. 

FLOW CHECKED ALL DRILLING BREAKS. SURVEYED 
WITH MWD EACH 3rd CONNECTION. 

18/03/93 13 10 0O:OO 03:30 3.50 DRILLED 8.5” HOLE FROM 1747m TO 1821m 
03:30 05: 15 1.75 CIRCULATED SAMPLES 
05: 15 08:45 3.50 PUMPED SLUG AND POH FOR CORE. 
08:45 09:OO 0.25 DUMPED MWD MEMORY. 
09:OO 12:OO 3.00 MADE UP 27m CORE BARREL, INSTALLED INNER 

SLEEVE AND MADE UPCORE HEAD. 
12:00 16:30 4.50 RM WITH CORE BARREL FOR CORE No.1. LAID OUT 

JARS. PICKED UP NEW JARS. RIH. 
16:30 16:45 0.25 REAMED/WASHED FROM 1707m TO 1821m. 
16:45 18:30 1.75 CUT CORE No.1 FROM 1821m TO 1828m. JAMMED 

OFF. 
18:30 21:45 3.25 PUMPED SLUG & POH W/CORE No.1. 
21:45 23:OO 1.25 RECOVERED 3.04m. LAID OUT 9m SECTION OF 

BARREL. 
23:00 Ok00 1.00 MADE UP NEW CORE HEAD TO 18m CORE BARREL, 

CHECK CATCHER GAP. 

File: MTN I-DAY Date: 3 l-Aug-93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Iate No. From Spud From To Hours Daily Operations 
19/03/93 14 11 0O:OO 01:30 1.50 MADE UP 18m CORE BARREL, LAID OUT TWO INNER 

BARREL- TOO SHORT PICKED UP TWO MORE AND MADE 
-UP. 

01:30 04:15 2.75 RIH WITH CORE BARREL TO 1776m, HOLE GOOD. 
04:15 05:OO 0.75 PRECAUTIONARY REAMED FROM 1796m TO 1828m, 

CIRC ON BOTTOM FOR Smin, DROPPED BALL. 
05:OO 13:00 8.00 CUT CORE No.2 FROM 1828m TO 1842.5m. HIGH 

PRESSURE AND ZERO ROP: CORE JAMMED. 
13:00 16:15 3.25 PUMPED SLUG & POH; HOLE TIGHT AT 166Om, 70K 

O/p, FLOW CHECKED AT SHOE: STATIC. 
16: 15 18:OO 1.75 BROKE OFF CORE HEAD AND RECOVERED CORE: 

13.2m/14.5 RECOVERY (92%). SERVICED BARREL. 
18:OO 19:OO 1.00 CHECKED CORE & CONTINUED TO SERVICE BARREL. 
19:oo 19:30 0.50 SERVICED TDS. 
19:30 21:00 1.50 MADE UP CORE BBL AND CORE HEAD FOR CORE No.3. 
21:OO 23:30 2.50 RIH TO CUT CORE No.3 
23:30 23:45 0.25 WASHED/REAMED TO BO’ITOM. CIRC, DROPPED BALL. 
23:45 0O:OO CUT CORE No.3 FROM 1842.5m TO 1844m. 

!0/03/93 15 12 0O:OO 01:OO 1.00 CONTINUED TO CUT CORE No.3 FROM 1844m TO 
1847m: STOPPED DRILLING. 

01:OO 04:OO 3.00 PUMPED SLUG. POH. HOLE GOOD. 
0490 04:45 0.75 LAID DOWN CORE. RACKED BACK BARREL. 
04:45 05:15 0.50 MADE UP BIT AND MWD & TESTED MWD. 
05:15 07:45 2.50 RIHTO 1810m 
07:45 lo:30 2.75 REAMED FOR MWD FROM 1810m TO 1847m. 
lo:30 O&O0 13.50 DRILLED 8.5” HOLE FROM 1847m TO 1970m. WASHED 

EACH CONNECTION AND SURVEYED. 
!1/03/93 16 13 0O:OO 08: 15 8.25 DRILLED 8.5” HOLE FROM 1970m TO 2031m. 

SURVEYED AND WASHED EACH CONNECTION. 
08:15 08:30 0.25 CIRCULATED. 
08:30 13:30 5.00 FLOW CHECKED, PUMPED SLUG, POH. 

HOLE TIGHT FROM 1970m, BACKREAMED TO 1830m 
BRIEFLY STUCK AT 1880m, JARRED DOWN TO FREE. 

13:30 14:00 0.50 MADE UP BIT No.11 AND DUMPED MWD MEMORY. 
14:oO 14:30 RIGGED UP SUITE No.2 LOGS. 
14:30 0O:OO 9.50 RUN No.1, DLL-MSFL-AS-GR-AMS 

RUN No.2, FMS-LDT-CNL-GR-AMS. 
!2/03/93 17 14 0O:OO 02:OO 2.00 CONTINUED RUN No.2: FMS-LDT-CNT-GR-AMS. 

02:OO 14:00 12.00 RUN No.3: VSP. 

!3/03/93 18 15 

File: MINI-DAY 

14:00 0O:OO 10.00 RUN No.4: RFI’-GR-AMS. 
O&O0 13:30 13.50 CONTINUED RUN No.4: RFT-GR-AMS. 

RECOVERED SAMPLE. RIGGED DOWN RFT No. 1:03OOhr 
RIGGED UP AND RAN RFT No.2: 0415 hrs. 
RECOVERED SAMPLE. RIGGED DOWN RFT No.2:0730hr 
RIGGED UP AND RAN RFT No.3: 0830 hrs. 
RECOVERED SAMPLE. RIGGED DOWN RFI’ No.3:13OOhr 

13:30 14:00 0.50 RIGGED DOWN SCHLUM-BERGER. 

Checked Date: 3 1 -Aup;- 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
23/03/93 18 15 14:o0 14:45 0.75 RETRIEVED WEAR BUSHING. 

14:45 15: 15 0.50 MADE UP TEST PLUG. RIH AND LANDED OUT. 
15: 15 17:45 2.50~kSTED ALL RAMS, VALVES AND ANNULARS TO 

500/3500 psi ON THE BLUE POD. 
17:45 18: 15 0.50 POH WITH TEST PLUG. 
18:15 21:30 3.25 TESTED SURFACE EQUIPMENT TO 500/3500 psi. 
21:30 22:30 1 .OO RAN AND SET WEAR BUSHING. 
22:30 23:30 MADE UP BIT No. 11. CALIBRATED AND TESTED 

MWD. INSTALLED HOWCO TEMPERATURE PROBE. 
23:30 0O:OO 0.50 RIH. 

!4/03/93 19 16 0o:oo 00:45 0.75 CONTINUED RIH TO SHOE. 
00:45 02:15 1.50 TOOK TEMPERATURE SURVEY AT 1187 m. 

RECORDED MWD TEMPERATURE READINGS AT START 
AND FINISH OF CIRCULATION. 

02: 15 03:30 1.25 CONTINUED RIH TO 2017 m. HUNG UP ON PROBABLE 
UNDERGAUGE HOLm 

03:30 04:45 1.25 TOOK TEMPERATURE SURVEY AT 2017 m. 
RECORDED MWD TEMPERATURE READINGS AT START, 
MIDWAY AND FINISH CIRCULATING. 

04:45 06:45 2.00 FLOWCHECKED. PUMPED SLUG. POH TO SHOE. 
06:45 07:15 0.50 RIGGED UP AND RECOVERED HOWCO TEMPERATURE 

PROBE ON WIRELINE. 
07: 15 08:45 1.50 RIH. 
08:45 10:00 1.25 TAGGED AT 1999 m AND REAMED TO 2031m. 
lo:oo 19:30 9.50 DRILLED 8.5” HOLE FROM 203 lm TO 2107m. 
19:30 21: 15 1.75 CIRCULATED SAMPLES. 
21:15 0O:OO 2.75 FLOWCHECKED AND POH. WORKED THROUGH TIGHT 

HOLE FROM 2072m TO 1940m. 100 kips OVERPULL. 
BACK REAMED LEDGE AT 1946m AND CONTINUED 
POH - HOLE CONDITION GOOD. 

!5/03/93 20 17 0o:oo 00:30 0.50 CONTINUED POH TO SHOE. 
00:30 01:45 1.25 RIH. 
01:45 02:oo 0.25 MADE UP TOP DRIVE AND WASHED AND REAMED FROM 

2093m TO 2107m. 
02:oo 03:oo 1.00 TAGGED BOTTOM AND CIRCULATED HOLE CLEAN. 
03:oo 07:oo 4.00 FLOWCHECKED, PUMPED SLUG AND POH. DUMPED MWD 

MEMORY AT SURFACE. BROKE OUT AND LAID DOWN 
MWD. HOLE CONDlTION GOOD. 

07:oo 07:30 0.50 RIGGED UP LOG SUITE No.3. 
07:30 10:45 3.25 RUN No.1: DLL-MSFL-AS-GR-AMS. 
10:45 11:15 0.50 RIGGED DOWN RUN No.1. 
11:15 11:45 RIGGED UP RUN No.2. 
11:45 14:30 2.75 RUN No.2: CST - SHOT 60, RECOVERED 57 

BULLETS. 
14:30 15:oo 0.50 RIGGED DOWN SCHLUMBERGER. 
15:oo 16:oo 1.00 SLIPPED AND CUT 100 ft OF DRILL LINE. 
16:00 16:30 0.50 SERVICED TOP DRIVE. 

File: MINI-DAY Date: 3 l-Aug-93 
I 
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FINAL D R IL L ING  R E P O R T  

2 .1  D A IL Y  O P E R A T IO N S  M I N E R V A - 1  

late 
Day  Days  
N o . F r o m  S p u d  F r o m  T o  Hours  Dai ly  Opera t ions  

25 /03 /93  2 0  1 7  

26 /03 /93  2 1  1 8  

!7/03/93 2 2  1 9  

16 :30  18 :00  
18 :00  22 :00  

22 :00  23 :15  

23 :15  0 O :O O  
0o :oo  03 :45  

03 :45  07:  1 5  

07 :15  0 8 : O O  
0 8 : O O  lo :15 
10:  1 5  10 :30  
10 :30  10 :45  
10 :45  11:  1 5  

11 :15  13 :45  

13 :45  14 :45  
14 :45  16 :00  

16 :00  16 :30  

16 :30  16 :45  
16 :45  18 :30  

18 :30  20 :45  
20 :45  22:  1 5  
2 2 1 1 5  23 :00  
23 :00  0 O :O O  
0o :oo  02 :oo  
02 :oo  02 :30  
02 :30  14 :00  

14 :oo  15 :30  

15 :30  16:  1 5  

16:  1 5  17 :30  

17 :30  19 :30  
19 :30  20 :45  

20 :45  22 :00  1 .25  D R O P P E D  D A R T  A N D  P U M P @  6 0  bb l  O F  M U D  - N O  

1 .50  B R O K E  O U T  A N D  L A ID D O W N  C O R E  B A R R E L . 
4 .00  M A D E  U P  B IT No.  1 2  W ITH J U N K  S U B  A N D  RIH T O  

2 0 9 7  m  - E N C O U N T E R E D  FILL 
1 .25  W A S H E D  A N D  L IGHT R E A M E D  1 0 m  O F  FILL F R O M  

2 0 9 7 m  T O  2 1 0 7 m  - S U R G E D  A N D  W O R K E D  J U N K  
S U B . ( M A X IM U M  G A S : 8 .34%) .  

0 .75  C I R C U L A T E D  B O T T O M S  U P . 
3 .75  F L O W C H E C K E D , P U M P E D  S L U G  A N D  P O H . F L O W C H E C K E D  

A T  S H O E . B R O K E  O U T  B IT A N D  J U N K  S U B . 
3 .50  M A D E  U P  9 .625” C A S ING S C R A P E R  W ITH B IT No.  

1 2  R E R U N  1. DRIFTED H W D P  P L U S  3 1  JOINTS O F  
DRILLP IPE  O N  RIH T O  1 1 8 0 m . 

0 .75  C I R C U L A T E D  H O L E  C L E A N  A N D  W O R K E D  S C R A P E R . 
2 .25  P U M P E D  S L U G  A N D  P O H . 
0 .25  B R O K E  O U T  B IT A N D  S C R A P E R  - L A ID O U T  S C R A P E R . 

S E R V ICED RIG. 
0 .50  P I C K E D  U P  1  S I N G L E  O F  DRILL  P IP E  A N D  M A D E  U P  

T O  C E M E N T  H E A D . L A ID D O W N  O N  P IP E  D E C K . 
2 .50  P I C K E D  U P  A N D  RIH W ITH 1  S T A N D  O F  6.5” DRILL  

C O L L A R S . B R O K E  O U T  F L O A T  S U B . B R O K E  O U T  A N D  
L A ID D O W N  E X C E S S  8 ” A N D  6.5” DRILL  C O L L A R S . 

1 .00  P I C K E D  U P  1 5  x 4 .75” DRILL  C O L L A R S . 
1 .25  M A D E  U P  B IT No.2  R E R U N  2  C O M P L E T E  W ITH J U N K  

S U B  A N D R IH. 
0 .50  R E P A IRED B L O W N  H Y D R A U L IC H O S E  O N  No.4  

H Y D R A U L IC UNIT. 
0 .25  C O N T INUED RIH. 
1 .75  R E P A IRED B L O W N  H Y D R A U L IC H O S E  O N  No.4  

H Y D R A U L IC UNIT. 
2 .25  C O N T INUED RIH T O  2 1 0 2 m  - F ILL 
1 .50  W A S H E D  5 m  FILL T O  2 1 0 7 m . S U R G E D  F O R  JUNK.  
0 .75  C I R C U L A T E D  B O ITO M S  U P  ( M A X IM U M  G A S : 2 .7  % ). 
1 .00  F L O W C H E C K E D , P U M P E D  S L U G  A N D  P O H . 
2 .00  C O N T INUED P O H . F L O W C H E C K E D  A T  S H O E  - STATIC.  
0 .50  R I G G E D  U P  T O  P ICK U P  A N D  RIH W ITH 7 ” L INER.  

11 .50  P I C K E D  U P  A N D  R A N  8 4  JOINTS O F  7 ” L INER - 
S H O E  INITIALLY A T  2 1 0 2 m . 

1 .50  B R O K E  CIRCULATION.  H O L E  P A C K E D  O F F  - W O R K E D  
C L E A R . C I R C U L A T E D  1.5 T I M E S  C A S ING V O L U M E . 

0 .75  T E S T E D  L I N E S  T O  4 0 0 0  psi. D R O P P E D  B A L L  A N D  
A T I E M P T E D  T O  S E T  H A N G E R  - U N S U C C E S S F U L . 

1 .25  A l T E M P T E D  T O  S E T  H A N G E R -  U N S U C C E S S F U L . 
S H E A R E D  B A L L  O U T  A T  2200ps i .  

2 .00  C I R C U L A T E D / W O R K E D  S T R I N G  F R O M  2 1 0 2 m  T O  2 1 0 7 m . 
1 .25  C E M E N T E D  7 ” L INER ( R E C I P R O C A T E D  W H ILST 

P U M P ING C E M E N T )  

File: M IN l -DAY Date:  3  1  - A u g - 9 3  
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e BHP 
0 Petroleum FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
27/03/93 22 19 20:45 22:OO PRESSURE INCREASE NOTED TO INDICATE PLUG HAD 

SHEARED OUT. PUMPED A FURTHER 120 bbl OF MUD 
-WITHOUT BUMPING PLUG( 180 bbl TOTAL). 

RECIPROCATED LINER DURING DISPLACEMENT. NO 
BACK FLOW. GOOD CEMENT RETURNS THROUGHOUT. 

22:00 22:45 0.75 SET CASING ON BOTTOM AT 2107m AND BACKED OUT 
LINER RUNNING TOOL WlTH DIFFICULTY (CHP 
PACKER NOT SET DUE TO LACK OF TIME TO CEMENT 
SE?TING). 

22:45 23: 15 0.50 PICKED UP TO 2m ABOVE TOP OF LINER AND 
REVERSE CIRCULATED 2 x DRILL PIPE VOLUME 
(DUMPED CEMENT RETURNS). 

23:15 0O:OO 0.75 POH. 
!8/03/93 23 20 0O:OO 02:OO 2.00 CONTINUED POH. LAID DOWN R/I’ AND CMT HEAD. 

02:OO 04:15 2.25 MADE UP BIT No.SRRl AND RIH TO 1084.5m. 
04: 15 04:30 0.25 WASHED TO TOP OF LINER AT 1092m. DRESSED. 
04:30 05: 15 0.75 CIRCULATED HOLE CLEAN - NO CEMENT RECORDED. 
05:15 06:15 1.00 PUMPED SLUG AND POH. 
06: 15 09: 15 3.00 LAID DOWN HWDP AND 6.5” DCs. 
09: 15 10:00 0.75 RIGGED UP TO PICK UP 4.75” DCs AND 3.5” ‘E’ 

GRADE DP. 
10:00 13:00 3.00 PICKED UP 12 JOINTS 4.75” DCs. DRIFTED 

SAME AND RACKED BACK IN DERRICK. MADE UP BIT 
No.10, BIT SUB AND JUNK SUB AND RTH. 

13:00 18:00 5.00 CONTINUED RIH. PICKED UP 102 JOINTS 3.5” DP 
TO 1082m. 

18:OO 18:30 0.50 FILLED PIPE. BROKE CIRCULATION AND WASHED 
DOWN THROUGH TOP OF LINER. TAGGED OFF AT 
PACK-OFF SUB AT 1094m. 

18:30 20:00 1.50 DRILLED ON PACK-OFF SUB. 
20:00 0O:OO 4.00 WORKED AND PUSHED INSERT DPOB/WIPER PLUG 

FROM 1094 TO 1109m. 
9/03/93 24 21 0O:OO 02: 15 2.25 CONTINUED TO RIH. PUSHED PACK-OFF SUB/PLUG 

FROM 1109m TO 2036m. 
02: 15 03:30 1.25 TAGGED CEMENT AT 2036m. DRILLED TO 2045m - 

CEMENT IN RETURNS. 
03:30 05:30 2.00 PUMPED SLUG AND POH. 
05:30 06:OO 0.50 RIGGED UP 3.5” DP GEAR WHILE SERVICING TDS. 
0690 0990 3.00 CONTINUED TO POH. 
09:OO 13:30 4.50 MADE UP MILL TOOL AND 6 x 6.5” DC AND 15 

HWDP. RIH TO 1092m. BROKE CIRCULATION AND 
WORKED TOOL. 

13:30 15:00 1.50 PUMPED SLUG AND POH. 
l5:OO 20:30 5.50 MADE UP JM PACKER AND RIH AT 3 STANDS/min TO 

TOL AT 1092m. 
20:30 0O:OO 3.50 SET JM PACKER WITH 20 kips AND TESTED SEALS 

TO 5OOpsi. SET DOWN ON PACKER WITH 40 kips 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
bate No. From Spud From To Hours Daily Operations 
19/03/93 24 21 20:30 0O:OO AND HELD FOR 15mi.n. PICKED UP WITH OVERPULL 

OF 10 kips TO CHECK SEATING. SET DOWN WITH 40 
-kips AND TESTED PACKER TO 3500psi. 

O/03/93 25 22 0O:OO 05:OO 5.00 CONTINUED POH AND LAID DOWN EXCESS DP & BHA. 
05:OO 06:45 1.75 MADE UP WEAR BUSHING R/T AND RETRIEVED SAME. 

MADE UP AND RIH WITH BOP TEST TOOL. 
06:45 09:30 2.75 TESTED BOPs TO 500/3500 psi. 
09:30 lo:30 1.00 POH WITH TEST PLUG. PICKED UP 3.5” DP ON 

TEST PLUG AND RIH. (TESTED SHEAR RAMS WHEN 
OUT OF HOLE). 

lo:30 11:OO 0.50 TESTED VBR ON 3.5”DP TO 500/35OOpsi. 
11:OO 12:00 1.00 POH WITH TEST PLUG. LAID OUT 6 x HWDP. 
12:00 14:45 2.75 RIGGED UP AND TESTED SURFACE EQUIPMENT. 
14:45 15:30 0.75 RIH AND SET WEAR BUSHING. 
15:30 23:00 7.50 MADE UP 6” BHA. RIH AND TAGGED CEMENT AT 

2045m. (PICKED UP 6 x 4.75”DC & 27x3.5” DP). 
23%) 0O:OO 1.00 DRILLED CEMENT FROM 2045m TO 2056m. 

l/03/93 26 23 0O:OO 01:30 1.50 DRILLED CEMENT FROM 2056m TO FLOAT COLLAR. 
01:30 02:OO 0.50 TROUBLE SHOT SURFACE PRESURE LOSS. 
02:OO 08:30 6.50 CONTINUED DRILLING FLOAT COLLAR AND SHOETRACK 

TO 2108m. WORKED JUNK SUB. 
08:30 lo:15 1.75 DRILLED 6” HOLE FROM 2108m TO 211 lm. 
lo:15 11:30 1.25 CIRCULATED BOTTOMS UP 
11:30 12:30 1.00 POH TO SHOE & PERFORMED LOT TO 1.85SG EMW. 
12:30 20:45 8.25 CONTINUED DRILLING 6” HOLE FROM 2 11 lm TO 

2131m. FLUSHED RISER EVERY 2HRS. FLOW CHECKED 
DRILLING BREAKS. 

20:45 21:00 0.25 WORKED JUNK BASKET AND CONTINUED TO FLUSH 
RISER. 

21:00 0O:OO 3.00 PUMPED SLUG AND POH. 
i/04/93 27 24 0O:OO 02:OO 2.00 CONTINUE POH. LAID OUT JUNK BASKET. MADE UP 

DS46HG PDC. 
02:OO 05:30 3.50 RIH TO 7” SHOE AT 2108m. 
05:30 06:OO 0.50 WASHED AND LIGHT REAMED TO BOTTOM AT 2131m. 
06:OO 16: 15 10.25 DRILLED 6” HOLE FROM 2131m TO 2209m. BOOSTED 

RISER EVERY HOUR. 
16: 15 17: 15 1 .OO CIRCULATED HOLE CLEAN. BOOSTED RISER 

SIMULTANEOUSLY. 
17: 15 17:45 0.50 DROPPED TOTCO AND PUMPED SLUG. 
17:45 22: 15 4.50 POH FOR BIT AND BHA CHANGE. LAID OUT STRING 

STABILISERS AND ROLLER REAMER. RETRIEVED 
SURVEY - MISRUN. 

22: 15 0O:OO 1.75 MADE UP 6” BIT, SHORT DC AND MONEL DC. RIH. 
2104193 28 25 0O:OO 03:30 3.50 CONT. RIH WITH BHA. PICKED UP JARS AND 2 x 4 

3/4”DC. RIH TO 2 190m. 
03:30 04: 15 0.75 WASHED AND LIGHT REAMED FROM 2190m TO 2209m. 
04: 15 23: 15 19.00 DRILLED 6” HOLE FROM 2209m TO 2295m. FLUSHED - 

File: MIN l-DAY Date: 3 l-Aug-93 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

late 
Day Days 
No. From Spud From To Hours Daily Operations 

04:15 23:15 
23:15 0O:OO 

0o:oo 01:oo 

01:oo O4:30 
04:30 05:30 
05:30 08:30 

08:30 09:OO 
09:oo lo:oo 
lo:oo 10:15 
10:15 0o:oo 

12:30 13:30 
13:30 15:15 
15: 15 16:30 
16:30 21:15 
21:15 21~45 
21:45 0O:OO 
0o:oo 15:30 

15:30 0o:oo 
0o:oo 05:oo 

05:oo 06:15 
06:15 07:oo 

07:oo 07:30 
07:30 08:OO 
08:OO 08:15 
08:15 0990 

RISER EVERY 3 HOURS. 
0.75 SURGED AND WORKED JUNK SUB. CIRCULATED AND 

--FLUSHED RISER. 
1.00 FLOW CHECKED, PUMPED SLUG AND POH. WIPED 

THROUGH TIGHT HOLE FROM 2237m TO 2190m (MAX. 
30 kips). TIGHT HOLE AT 2184m - JARS FlRED. 
WASHED AND REAMED CLEAR. (MAXIMUM OVERPULL 50 
kips). 

3.50 CONTINUED POH. LAID OUT JARS AND JUNK SUB. 
1.00 MADE UP BIT AND REDRESSED N-B ROLLER REAMER. 
3.00 RIH TO 146Om.(PICKED UP NEW JARS). FILLED 

PIPE AND BROKE CIRCULATION. 
0.50 SERVICED TDS AND CHANGED SWIVEL PACKING. 
1.00 CONTINUED RIH TO 2277m. 
0.25 WASHED FROM 2277m TO 2295m. 

13.75 DRILLED 6” HOLE FROM 2295m TO 2362m. BOOSTED 
RISER EVERY 2 HOURS OR AS REQUIRED. 

12.50 DRILLED 6” HOLE FROM 2362m TO 2425m. BOOSTED 
RISER AS REQUIRED. FLOW CHECKED BREAKS. 

1.00 CIRCULATED BOTTOMS UP. 
1.75 PERFORMED WIPER TRIP TO 7” SHOE. HOLE GOOD. 
1.25 CIRCULATED HOLE CLEAN. PUMPED SLUG. 
4.75 POH. STRAPPED PIPE. 
0.50 RIGGED UP SUITE #4 LOGS. 
2.25 RUN No. 1 - DLL/MSFL/SDT/GRlSP/CAL/AMS. 

15.50 CONTINUED SUITE No.4 LOGS AS FOLLOWS: 
RUN No.2 FMS/LDT/CNT/GR/AMS. 
RUN No.3 VSP. 
RUN No.4 21 SHOT CST.( FULL RECOVERY) 

8.50 RUN No.5 - CBL/VDL/USI. 
5.00 RIH WITH OEDP (PICKED UP 13 x 3.5” DP) TO 

2425m. 
1.25 CIRCULATED BO’lTOMS UP. 
0.75 RIGGED UP HALLIBURTON AND SET STAGE No. 1 

CEMENT PLUG FROM 2425m TO 2225m WITH 110s~ OF 
CLASS ‘G’ AND SgaVlObbl SCR-1OOL. 13 bbl 
MIXWATER. 

0.50 PULLED BACK TO 2181m. 
REVERSE CIRCULATED AT 400psi. 

0.25 RIH TO 2225m. 
0.75 RIGGED UP HALLIBURTON AND SET STAGE No.2 

CEMENT PLUG FROM 2225m TO 2058m WITH 94s~ 
CLASS’G’ CEMENT AND 4gal/lObbl SCR-1OOL. 
(11 bbl MIXWATER). 

0.25 POH TO 2047m. 
0.50 REVERSE CIRCULATED. 
0.75 POH 10 STANDS. h 

File: MlN l-DAY Date: 31-Aug-93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Date No. From’Spud From To Hours Daily Operations 
06/04/93 32 29 lo:30 1100 0.50 SLIPPED AND CUT DRILLING LINE. 

1100 11:30 SERVKED TDS. 
11:30 14:30 3.00 -PGH TO SURFACE. 
14:30 15: 15 0.75 RIGGED UP 5” DP AND MADE UP WEAR BUSHING 

TOOL. RIH AND RETRIEVED SAME. 
15: 15 15:45 0.50 MADE UP TEST PLUG AND RIH. FILLED PIPE WITH 

SEAWATER. 
15:45 1900 3.25 TESTED BOPs. UPPER AND MIDDLE PIPE RAMS, 

UPPER AND LOWER ANNULARS AND CHOKE AND KILL 
MANIFOLD TO 500/35OOPSI. 

1900 19:45 0.75 POH WITH 5” DP AND TEST PLUG. RIGGED UP AND 
RAN 3.5” DP. 

19:45 20: 15 0.50 TESTED VARIABLE PIPE RAMS TO 500/35OOpsi. 
20: 15 2100 0.75 POH AND LAID OUT TEST PLUG. RIGGED UP 5” 

ELEVATORS. 
2100 2200 1.00 RIGGED UP TO TEST SURFACE EQUIPMENT AND 

TESTED IBOP AND LOWER IBOP AND STANDPIPE 
MANIFOLD TO 500/35OOpsi. 

2200 22:45 0.75 RIGGED UP WEAR BUSHING RUNNING TOOL. RIH AND 
SET SAME. POH AND LAID OUT RUNNING TOOL. 

22:45 23:45 1.00 RIH WITH FLUTED HANGER AND FUNCTIONED 5” PIPE 
RAMS AND VARIABLE PIPE RAMS TO CONFIRM SPACE 
OUT. POH. 

23:45 0000 0.25 RIGGED UP TO PICK UP 4.75” DC. 
)7/04/93 33 30 0000 0100 1.00 LAID DOWN EXCESS 4.75 DCs. 

0100 06: 15 5.25 MADE UP 6” BIT, 7” SCRAPER AND RIH. TAGGED 
CEMENT AT 2074m. 

06: 15 0800 1.75 PUMPED AND SWEPT HOLE WITH lObb1 XCD HI-VIS 
PILL. 

0800 1000 2.00 DISPLACED WELL TO BRINE. 
1000 lo:30 0.50 PGHTO 1840m. 
lo:30 lo:45 0.25 SPG’ITED HEC AND CLAY STABILISER ACROSS 

1800 TO 1840m. 
lo:45 14: 15 3.50 CONTINUE POH. RACKED BACK 28STDS, LAID OUT 

57JTs. 
14: 15 15:30 1.25 SPOTTED 20 bbl HI-VIS AT 1OOm. POH ABOVE BOP 

AND FUNCTIONED ALL RAMS TWICE. RIH TO 113m 
FLUSHING BOP AND CIRCULATED HI-VIS OUT. 
BOOSTED RISER. 

15:30 15:45 0.25 CONTINUEDPOH. 
15:45 1600 RIGGED UP SCHLUMBERGER ON COMPENSATOR LINE. 
1600 1630 0.50 TESTED SHEAR RAMS AND CASING TO 500/35OOpsi. 
16:30 18:30 2.00 RUN No.1 - GAUGE RING DOWN TO 2060m. PGH. 

RIGGED DOWN SCHLUMBERGER 
18:30 0000 5.50 RIGGED UP AND PICKED UP SUBSEA TEST TREE AND 

MADE UPRETAINER VALVE AND SURFACE TEST TREE 
ASSEMBLIES. RACKED BACK SAME. PICKED UP 3.5” 

File: MIN l-DAY Date: 02-Sep-93 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
)7/04/93 33 30 18:30 0O:OO RTS TUBING AND RACKED BACK. 
)8/04/93 34 31 0O:OO 02:45 2.75 CONTINUED PICKING UP 3.5” TUBING. 

02:45 04:30 1.75~tiH WITH 3.5” TUBING AND RACKED BACK. 
04:30 05:00 0.50 RIGGED UP SCHLUMBERGER. 
05%) 07:30 2.50 RAN PERFORATING GUN No.1. RIH AT 053OHRS. 

FIRED AT 0700HRS. (PERFORATED FROM 1838m TO 
1827.5m) STARTED POH WITH SCHLUMBERGER - 
GAINED 7 bbl. WELL STATIC WHEN STATIONARY. 
CLOSED UPPER ANNULAR AT 07 17HRS. 

07:30 lo:30 3.00 PUMPED 7 bbl - ANNULAR NOT HOLDING, TRJP TANK 
GAINED SAME AMOUNT. OPENED UPPER ANNULAR AND 
CLOSED LOWER ANNULAR AT 0735HRS. ATTEMPTED TO 
BULLHEAD - PUMPED 25 bbl, TRIP TANK GAINED 
SAME AMOUNT. CLOSED BOTH ANNULARS AT 0755HRS. 
PUMPED 10 bbl, 7 bbl RETmNED.MAxxMuM 
PRESSURE OF 2900psi. MONITORED WELL. PRESSURE 
BLED BACK TO 2100psi - STATIC. OPENED CHOKE 
AT 083OHRS AND BLED BACK TO 550psi. MONITORED 
WELL - STATIC. BLED PRESSURE OFF IN 100psi 
INCREMENTS AND MONITORED OVER 30min 
INTERVALS. PRESSURE 0psi AT 1005HRS. OPENED 
CHOKE FULLY - WELL STATIC. OPENED BOTH 
ANNULARS - WELL STATIC. 

lo:30 13:00 2.50 POH WITH SCHLUMBERGER AT REDUCED SPEED 
(6OOO’/HR MAX. IN 9.625” CASING) - WELL 
STATIC. RIGGED DOWN. 

13:00 16:30 3.50 MADE UP BIT AND BHA. RIH TO 1815m. BROKE 
CIRCULATION AT 989m. 

16:30 19:15 2.75 CIRCULATED AND WEIGHTED UP TO 1.17 SG. 
SPOTTED HI-V-IS HEC 20 bbl PILL AND FLOW 
CHECKED. 

19: 15 21:30 2.25 POH. HOLE TOOK CORRECT FLUID. 
21:30 00:00 2.50 RIGGED UP AND RACKED BACK 3.5” TUBING. 

Q/04/93 35 32 00:00 03:30 3.50 CONTINUED TO MAKE UP AND RACK BACK TUBING. 
03:30 0490 0.50 RIGGED UP SCHLUMBERGER. 
04:OO 08:45 4.75 RAN PERFORATING GUN No.2 - FIRED AT 0631HRS 

(1827.5m TO 1825m AND 1821m TO 1816m). POH 
AND LAID DOWN GUNS. 

08:45 13:00 4.25 MADE UP BAKER DB PACKER ASSEMBLY. RIH AND SET 
PACKER AT 1800m. MONITORED HOLE ON TRIP OUT - 
LOSING AT 1 bbl/hr. LOST TOTAL OF 11 bbl 
BEFORE WELL BECAME STATIC. 

13:00 15:00 2.00 MADE UP TEST STRING AND RIH. 
15:00 16:45 1.75 PRESSURE TESTED HRS SURFACE EQUIPMENT AND 

TEST TOOLS TO 3500psi. 
16:45 19:00 2.25 CONTINUED RIH. MADE UP 3.5” TUBING TO 870m. 
1990 19:30 0.50 RIGGED UP AND TESTED TUBING TO 3500psi. 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
09/04/93 35 32 1900 19:30 RIGGED DOWN. 

19:30 0000 4.50 RIH. MADE UP 3.5” TUBING. 
10/04/93 36 33 0O:OO 00: 15 0.25CONTINUED TO RIH AND MARE UP 3.5” TUBING. 

00: 15 0100 0.75 PRESSURE TESTED TUBING, TST VALVE TO 3500psi 
0100 0200 1.00 PAINTED 3 LAND OUT JOINTS. CONT. RIH WITH 

3.5” TUBING. 
0200 0300 1.00 INCREASED BACK FLOW FROM TUBING STRING. 

INSTALLED TIW VALVE AND MONITORED TRIP TAN-K - 
STILL LOSING. 

0300 0500 2.00 RIGGED UP TO REVERSE CIRCULATE. CLOSED 
ANNULAR AT 0317HRS. REVERSE CIRCULATED AT 
50spm AND 850psi.(MAX GAS 18.4%). CONTINUED 
CIRCULATING UNTIL BRINE WEIGHT BALANCED TO 
1.17 SG. OBSERVED WELL - STATIC. 

0500 0600 1.00 CONTINUED RIH. STABBED INTO PACKER. 
0600 06:30 0.50 CLOSED ANNULAR SHEARED TST VALVE AND CYCLED 

OMNI VALVE. TESTED PACKER TO 1300psi. 
06:30 0700 0.50 POH FOR SPACE OUT CALCULATIONS. 
0700 07:30 TRIPPED 3 STANDS TO CONFIRM SPACE OUT 

CALCULATIONS. 
07:30 1100 3.50 RAN UPPER TEST STRING. 
1100 11:30 0.50 PICKED UP EXTENDED BAILS. 
11:30 12:30 1.00 PICKED UP FLOW HEAD AND RIGGED UP COFLEX HOSE 

AND KILL LINE. 
12:30 0000 11.50 RIGGED UP I-IRS ON RIG FLOOR. CLOSED UPPER TEST 

SURFACE EQUIPMENT. FUNCTIONED OMNI VALVE TO 
BLANK AND PRESSURETESTED STRING. 
1500HRS - FUNCTIONED OMNI TO WELL CIRCULATE 
POSITION AND DISPLACED STRING TO 29 bbl 
DEISEL AND 2 bbl SEAWATER. 
1515HRS - FUNCTIONED OMNI TO WELL FLOW 
POSITION 1 AND SHEARED PINS ON LPR-N. 
1545HRS - PRESSURED ANNULUS TO 1300psi TO 
FUNCTION OMNI AND OPEN LPR-N. WELL FLUIDS TO 
GAUGE TANKS. 
1600HRS - GAS TO STB. SIDE BOOM. INCREASED TO 
64/W’ CHORE. 

l/04/93 37 34 0O:OO 

1900HRS - SHUT IN WELL AND BLED OFF ANNULUS 
PRESSURE. LPR-N NOT CLOSING. PRESSURED UP TO 
2500psi, HELD FOR Khnin AND BLED OFF. 
1935HRS - WELL SHUT IN. MONITORED TRIP TANK. 

24.00 0000-0319: WELL SHUT IN ON BUILD UP. 
03 190920: OPENED WELL FOR FIRST MULTI-RATE 
TEST ON 20/64” CHORE. 
0920-1520: OPENED WELL TO 38/&t” FIXED CHORE 
AT 0959HRS. CHORE CHANGE DELAYED DUE TO ICING 
OF VARIABLE CHORE. 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Date No. From Spud From To Hours Daily Operations 
11/&t/93 37 34 0o:oo 0o:oo 1520-2120: OPENED WELL TO 48/64” CHOKE FOR 

THIRD MULTI-RATE TEST. 

12/04/93 38 35 

13/04/93 39 36 

14/04/93 40 37 

-2120-2400: OPENED WELL TO 64/64” CHOKE FOR 
FINAL RATE. 

03:30 3.50 CONTINUED TO FLOW WELL THROUGH 64/64” CHOKE. 
MAINTAINED 13OOpsi ON ANNULUS. 

03:30 0O:OO 20.50 SHUT IN WELL ON LPR-N VALVE FOR FINAL BUILD 
UP. MONITORED ANNULUS ON TRIP TANK. NO 
PRESSURE. 

0O:OO 03:30 3.50 WELL SHUT IN FOR FINAL BUILD UP. 
03:30 04: 15 0.75 CYCLED OMNI VALVE TO CIRC POSITION. 
04: 15 O4:30 0.25 REVERSE CIRC W/RIG PUMPS TO HRS CHOKE, 

SEPARATOR 
04:30 05:OO 0.50 R/U TO HALLIBURTON, OPEN RAMS, OBSERVE WELL, 

PUMP 10 bbl HEC AND 30 bbl MUD. 
05:OO 05: 15 0.25 CLOSED VBRs, CYCLED OMNI TO WELL TEST. 
05: 15 O6:OO 0.75 BULL HEAD DOWN TUBING - PUMPED AWAY 12 bbl TO 

FORMATION. MAX PRESSURE 2OOOpsi. 
0690 07:OO 1.00 CYCLED OMNI TO CIRC, PUMPED DOWN STRING TO 

CHECK OMNI OPEN. 
07:OO 07: 15 0.25 OPENED RAMS, STUNG OUT OF PACKER. 
07: 15 OS:00 0.75 OBSERVED WELL FOR FLOW. 
08:OO 1O:OO 2.00 CIRC GAS OUT OF WELL, MAX GAS 1.55%. 
1O:OO 11:30 1.50 R/DOWN FLOW HEAD AND COFLEXIP HOSE. 
11:30 13:oo POH WITH LANDING STRING, SERVICE BREAK SSSV 
13:00 16:15 3.25 POH WITH 3.5” TUBING. 
16: 15 18:00 1.75 BROKE OUT AND LAID DOWN LOWER TEST TOOLS AND 

RECOVER GAUGES. 
18:00 20: 15 2.25 P/U BROKE AND LAY DOWN SST AND FLOW HEAD. 
20:15 0O:OO 3.75 R/U AND RIH W/ 3.5” TUBING FOR SUSPENSION 

PLUG. 
0O:OO O&30 0.50 RIH AND TAG TESTED PACKER AT 18OOm, R/U CIRC 

HEAD. 
O&30 01:45 1.25 CIRC BOTTOMS UP, MAX GAS 0.86% 
01:45 02: 15 0.50 R/U CEMENT LINE AND TEST. AND PUMP 150m 

BALLANCED CEMENT PLUG ON TOP OF PACKER 
W/10&x CLASS G. 

02:15 03:15 1.00 POHTO 1602mANDREVERSECIRCULATED. 
03:15 03:30 0.25 CIRC LONG WAY TO CLEAR TUBING ID. OF CEMENT. 
03:30 10:00 6.50 POH. LAID DOWN 3.5” TUBING. 
10:00 16: 15 6.25 R/U SCHLUMBERGER, RAN 7” BRIDGE PLUG. TAG TOP 

OF CEMENT AT 1670m AND SET PLUG AT 1659m, RAN 
9.625” BRIDGE PLUG AND SET AT 1075m. POH AND 
R/DOWN SCHLUMBERGER. 

16: 15 16:45 0.50 RIH WITH AND BROKE DOWN 5” TUBING AND LAID 
OUT SAME. MOVED 4.75” DCs IN DERRICK. LAID 
OUT WEATHERFORD EQUIPMENT. 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
late No. From Spud From To Hours Daily Operations 
14/&t/93 40 37 16:45 19:30 2.75 RIH W/ 3.5” OEDP AND 5” DP AND TAGGED BRIDGE 

PLUG. 
19:30 19:45 0.25 -R/U HALLIBURTON AND TESTED LINES TO 25OOpsi. 
19:45 20:oo PUMPED CEMENT PLUG No.2 W/ 60s~ CLASS G FROM 

1068m TO 1018m. 
20:00 21:00 1.00 POH AND REVERSE CIRCULATED, THEN PUMPED LONG 

WAY TO CLEAN OUT PIPE. 
21:00 0O:OO 3.00 POH AND LAID DOWN DRILL PIPE. 

15/04/93 41 38 0O:OO 08:OO 8.00 POH LAID DOWN 3.5”, 5”DP AND 4.75” DCs. 
08:OO 08:30 0.50 RIH TO 160m W/5”DP, R/U CIRC HEAD 
08:30 08:45 0.25 CIRCULATED TO SEAWATER. 
08:45 09: 15 0.50 R/U CEMENT LINES AND TESTED. PUMPED PLUG No.3 

w/6Osx CLASS G AND SEA WATER. DISPLACED WITH 
5 bbl SEA WATER. TOP OF CEMENT AT 110m. 

09:15 09:30 0.25 POH TO 78m 
09:30 09:45 CIRC PIPE CLEAN AND FLUSHED STACK. 
09:45 10: 15 0.50 POH AND LAID DOWN PIPE. 
10: 15 10:45 RIH AND RETRIEVED WEAR BUSHING. 
lo:45 11:30 0.75 ATTEMPTED REMOVAL OF W/B FROM R/T. 

UNSUCCESSFUL, LAID DOWN W/B & TOOL. 
11:30 17:00 5.50 R/U TO PULL RISER AND BOP. PULLED DIVERTER. 

MU LANDING IT, PULLED SS CAMERA. UNLATCHED 
STACK. 

17:00 O&O0 7.00 PULLED RISER AND STACK. 
6/04/93 42 39 0O:OO 0690 6.00 CONTINUED TO PULL RISER AND BOP. MOVED BOP & 

LMRPTO STUMPS ANDLAID OUT HANDLING GEAR. 
0690 08:30 2.50 R/U, RAN CORROSION CAP ON POD LINE. STABBED 

AND LATCHED TO WELL HEAD W/ ROV ASSISTANCE. 
CUT TWO GUIDELINES, ROV CUTTER BROKEN, 
RECOVERED ROV. REEL IN CUT LINES. 

08:30 1O:OO 1.50 DEBALLASTED RIG. 
1O:OO 13:45 3.75 STOPPED DEBALLASTING TO OFFLOAD FARSWORD. 

LAID OUT REMAINING 5” DRILL PIPE, JUMPED ROV 
AND CUT POD LINE AND 3rd GUIDELINE, THEN 
PULLED BACK TO SURFACE TO REPLACE CUTTER 
BLADE, WITH ONE GUIDELINE TO BE CUT. RAN BACK 
IN W/ ROV AND CUT REMAINING GUIDELINE. 

13:45 15:00 1.25 CONTINUED OFFLOADING FS. SURVEYED SEABED 
w/ROV, RECOVERED LOST TRANSPONDER. 

15:00 19:15 4.25 DEBALLASTED RIG. 
19: 15 21:00 1.75 OFFLOADED BONAVISTA. 
21:00 0O:OO 3.00 PULLED ANCHORS. 

7/04/93 43 40 0O:OO 16:OO 16.00 CONTINUED TO PULL ANCHORS: 
No.10 MB RACKED @  0037 
No.4 FS RACKED @  0155 
No.9 MB PENNANT @  0115, RACKED @  0255 
No.3 FS PENNANT @  0212, RACKED @  0454 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-1 

Day Days 
Date No. From Spud From To Hours Daily Operations 
17/04/93 43 40 0O:OO 16:00 No.l lMBPENNANT@0311,RACKED@O430 

No.8 MB PENNANT @  0443, RACKED @  0631 
-- No.5 FS PENNANT @  0510, RACKED @  0649 

No.2 FS PENNANT @  0704, RACKED @  0839 
No.1 FS PENNANT @  0849, RACKED @  1059 
No.7 MB PENNANT @  0859, RACKED @  1110 

1230 MB ON BRIDLE AND RIG FOR TOW 
No.12 FS PENNANT @  1238, RACKED @  1527 
No.6 PULLED BY RIG, RACKED @  1600 

RIG RELEASED AT 16OOhrs 17 APRIL 1993. 

- 

File: MIN l-DAY Checked: Date: 3 l-Aua-93 



- 

FINAL DRILLING REPORT 
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6 BHP 
0 Petroleum 

1 ( 

FINAL DRILLING REPORT 

3.1 MUD PROPERTIES RECORD MINERVA-1 
Date Depth Temp. Density Viscosity PV YP Gels API W.L. HTHP W.L. Filter Cake MBT PH 9Solid %H20 %!hd MP Ca+ Cl- K+ %KcI 

(ml optic) (S-G.) (=/l) (CP) (lb/l00 ft* ) 0 10 (ml) (ml) (l/32 in) (lb/bbl) (mgL) (mgh) h3h) 
08/03/93 106 1.03 100 9.0 
09/m/93 560 1.03 100 10.0 100 
1 o/03/93 560 I .03 100 10.0 2700 
11/03/93 517 1.03 100 10.0 40 0.0 
12mv93 765 34 1.09 50 17 19 5 I2 6 I 8.0 9.1 5.5 94.5 0.25 0.30 120 31000 32000 6.1 
12/03/93 563 27 1.08 50 I7 18 3 4 6.2 1 10.0 9.2 4.5 95.5 0.01 0.60 120 29000 32400 6.1 
13/03/93 1111 43 1.09 57 I8 21 7 12 5.8 1 10.0 9.0 5.4 94.6 0.50 0.50 440 27000 27000 5.2 
13/03/93 1204 48 1.13 48 I8 21 6 14 5 1 12.0 9.0 6.5 93.5 0.50 0.60 160 27000 28000 5.4 
I3/03/93 1204 48 1.12 50 I8 21 6 I4 5 1 12.0 9.0 6.6 93.4 0.25 0.60 160 27000 28000 5.4 
13/03/93 1113 45 I.1 58 I8 22 8 14 5.5 1 10.0 9.0 6.0 94 0.50 0.50 200 25000 26400 5.0 
14/03/93 1204 1.13 52 I8 21 6 14 5 I 12.0 9.0 6.5 93.5 0.50 0.60 / 160 27000 28000 5.4 
15/03/93 1204 1.12 51 19 20 5 10 5 1 12.0 8.9 6.5 93.5 0.01 0.50 160 26000 29000 5.5 
l6/03/93 1204 31 1.12 52 I8 18 5 9 4.8 I 12.0 10.3 6.5 93.5 0.01 0.80 440 27000 29000 5.5 
16/03/93 1320 37 1.12 48 I6 I8 5 8 4.8 1 12.0 9.7 6.8 93.2 0.01 0.80 400 27000 29600 5.6 
17/03/93 1635 46 1.14 50 20 30 12 22 5 1 14.0 9.2 7.4 91.6 0.01 0.45 360 26000 25400 4.8 
17/03/93 1747 47 1.16 48 I9 24 7 26 5 1 15.0 9.0 8.5 91.5 0.01 0.70 280 34000 30500 5.8 
17/03/93 1635 46 1.15 52 20 25 IO 21 5 1 14.0 9.2 7.6 92.4 0.01 0.45 280 25000 25000 4.8 
I g/03/93 1828 47 I.16 50 20 20 4 20 6 2 17.5 9.0 9.9 90.9 0.90 230 35000 30000 5.7 
19/03/93 1842 46 1.15 50 I5 18 4 15 6 1 18.5 9.0 9.1 90.9 0.90 200 34000 23000 4.0 
20/03/93 1970 54 1.15 46 15 I8 5 25 5.5 1 15.0 9.5 9.4 90.6 0.90 120 45000 37000 7.1 
21/03/93 203 1 1.15 46 15 18 5 25 5.5 1 15.0 9.5 9.4 90.6 0.90 120 45000 34000 6.5 
22/03/93 203 1 1.15 45 14 14 3 20 5 1 14.0 8.8 8.5 91.5 0.90 120 50000 43000 8.3 
23/03/93 203 1 1.15 45 14 14 3 20 5 1 14.0 8.8 8.5 91.5 0.90 120 5OoOO 43000 8.3 
24/03/93 2107 52 1.15 45 I7 20 4 14 4.6 1 13.0 9.4 8.5 91.5 0.10 0.70 320 49000 37000 7.1 
25103193 2107 1.15 43 15 15 3 7 4.8 1 12.5 9.1 8.5 91.5 0.70 320 49000 37000 7.1 
25/03/93 2107 45 I.16 54 18 22 4 IO 5.8 1 12.5 9.0 9.0 91 0.20 0.70 360 49ooo 37000 7.1 
26/03/93 2107 1.15 43 13 12 2 4 4.8 1 11.0 8.8 8.5 91.5 0.60 160 48000 37000 7.1 
26/03/93 2107 45 1.16 51 18 22 4 10 5.2 1 11.5 8.6 9.0 91 0.20 0.70 200 48000 37000 7.0 
27/03/93 2107 1.15 42 I3 12 2 4 4.8 1 12.0 8.6 8.5 91.5 0.70 150 48ooo 37000 7.0 
28/03/93 2107 1.16 43 13 12 2 4 4.8 1 12.0 8.6 9.0 91 0.70 150 48000 37000 7.0 
29/03/93 2107 1.16 46 14 14 3 7 4.8 1 12.0 10.2 9.0 91 0.60 50 46000 37tXIO 7.0 
30/03/93 2108 38 I.15 45 I4 14 3 7 4.8 I 12.0 10.2 9.0 91 0.60 50 46000 37000 7.0 
3 l/03/93 2131 45 1.15 45 12 16 3 7 5 1 11.0 8.6 9.0 91 0.60 100 45000 34600 6.6 
01/04/93 2208 44 1.16 45 15 17 4 6 4.8 15 1 10.0 9.2 5.2 94.8 0.01 0.50 320 48ooO 41000 7.8 

File: MINI-MUD Checked: Date: 02-Sep-93 





3.2 MATERIALS CONSUMPTION MINERVA-1 

PRODUCT UNIT SIZE 
ALCOMER 120 
BIOZAN 
CAUSTIC SODA 
CITRIC ACID 
CLABAN 
CONQQR 303 
HEC POLYMER 
LIME 
MICA (Coarse) 
MIL-BAR (Bulk) 
MILBIO 
MILGEL BULK 
MILGUAR 
MILGUAR-C 
MILPAC 
NOXYGEN 
POT CHLORIDE 
POT HYDROXIDE 
SODA ASH 
SODIUM BICARB 
UNICAL 
wo 30 
WO DEFOAM 
XCD POLYMER 

25.00 
50.00 
25.00 
25.00 
19.00 

208.00 
50.00 
25.00 
15.00 

100.00 
5.00 

100.00 
25.00 

2.00 
25.00 
25.00 

1.00 
25.00 
25.00 
25.00 
25.00 
25.00 

KG 
LB 
KG 
KG 
LT 
LT 
LB 
KG 
KG 
LB 

GAL 
LB 
KG 
LB 
KG 
KG 

KG 
KG 
KG 
KG 
KG 

20.00 LITRE 
25.00 KG 

QUANTITY 
105 

12 
32 

6 
6 
9 
6 

23 
4 

2128 
19 

967 
10 
8 

74 
102 
102 
83 
20 
50 

7 
2 
2 

59 

. 

File: MIN l-CON Date: 03-Sep-93 



3.2 MATERIALS CONSUMPTION MINERVA-1 I 

PRODUCT UNIT SIZE QUANTITY 
CAUSTIC SODA 25.00 KG 6 -- 
LIME 25.00 KG 4 
MILGEL BULK 100.00 LB 30 
NOXYGEN 25.00 KG 5 

File: MIN 1 -CON 
I 

Checked: Date: 03-Sep-93 
I’ 



PRODUCI. UNIT SIZE OUANTITY 
ALCOMER 120 - 
CAUSTIC SODA 
LIME 
MIL-BAR (Bulk) 
MILGEL BULK 
MILPAC 
NOXYGEN 
POT CHLORIDE 
POT HYDROXIDE 
XCD POLYMER 

3.2 MATERIALS CONSUMPTION MINERVA-1 

25.00 
25.00 
25.00 

100.00 
100.00 
25.00 
25.00 

1.00 
25.00 
25.00 

KG 
KG 
KG 
LB 
LB 
KG 
KG 

KG 
KG 

45 
7 
2 

268 
140 
55 

9 
18 
14 
22 

n 

File: MINl-CON Date: 03-Sep-93 
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3.2 MATERIALS CONSUMPTION MINERVA-1 

PRODUCT 
ALCOMER 120 
CITRIC ACID 
LIME 
MICA (Coarse) 
MIL-BAR (Bulk) 
MILBIO 
MILPAC 
NOXYGEN 
POT CHLORIDE 
POT HYDROXIDE 
SODA ASH 
SODIUM BICARB 
wo 30 
WO DEFOAM 
XCD POLYMER 

UNIT SIZE QUANTITY 
25.00 KG 54 - 
25.00 KG 6 
25.00 KG 13 
15.00 KG 4 

100.00 LB 969 
5.00 GAL 10 

25.00 KG 19 
25.00 KG 46 

1.00 MT 26 
25.00 KG 53 
25.00 KG 10 
25.00 KG 35 
25.00 KG 2 
20.00 LITRE 1 
25.00 KG 34 

File: MIN 1 -CON Date: 03-Sep-93 
I 
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3.2 MATERIALS CONSUMPTION MINERVA-1 

6” 

PRODUCT UNIT SIZE QUANTITY 
ALCOMER 120 25.00 KG 6 - 
BIOZAN 50.00 LB 12 
CAUSTIC SODA 25.00 KG 10 
CLABAN 19.00 LT 6 
CONQOR 303 208.00 LT 9 
HEC POLYMER 50.00 LB 6 
LIME 25.00 KG 4 
MIL-BAR (Bulk) 100.00 LB 341 
MILBIO 5.00 GAL 9 
NOXYGEN 25.00 KG 42 
POT CHLORIDE 1.00 MT 58 
POT HYDROXIDE 25.00 KG 16 
SODA ASH 25.00 KG 10 
SODIUM BICARB 25.00 KG 15 
WO DEFOAM 20.00 LITRE 1 
XCD POLYMER 25.00 KG 3 

File: MIN l-CON Date: 03-Sep-93 



w Q-875 HOLE 

PRODUCT UNIT SIZE QUANTITY 
CAUSTIC SODA 25.00 KG 4 - 
MILGEL BULK 100.00 LB 334 

File: MIN l-CON Date: 03-Sep-93 

3.2 MATERIALS CONSUMPTION MINERVA-1 
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FINAL DRILLING REPORT 
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e 0 !!lELl 
3.2 MATERIALS CONSUMPTION MINERVA-1 

36” 

PRODUCT UNIT SIZE QUANTITY 
CAUSTIC SODA 25.00 KG 5 -- 
MIL-BAR (Bulk) 100.00 LB 550 
MILGEL BULK 100.00 LB 463 
MILGUAR 25.00 KG 10 
MILGUAR-C 2.00 LB 8 
UNICAL 25.00 KG 7 

File: MINl-CON Date: 03-Sep-93 
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FINAL DRILLING REPORT 

4.0 BIT RECORD 
Bit Run Size 1 Bit Type 1 Jets 1 Deptl h Total Total ROP WOB RPM Pump 
No 1 No Make 1 Serial No. TFA In f Out Metres Hours (m&r) (Kips) gpm I psi Comments 

I I I C2CT 24 124 I24 1 1 - 1 A tztarnm I - - 82 
‘“5 23.0 1.00 23.0 5.0 / 10.0 20 / 75 1000 / 1050 

2.2.NC r.l%.c.1.1*v. 1 u ’ 
wr 1rlJU nv ru c)o un 

--i 5 0 455.0 I 6.75 I 67.4 1 5.0 / 10.01 120 / 120 1 780/ 1780 2.2.WT.A.E.I.NO.TD 
PILOT HOLE 

24 124 124 1 - 1 - 1 - 105 2.2.NO.A.E.I.NO.TD 
’ 1.33 115 10.0 0.25 40.0 5.0 / 10.0 60 / 75 lam / 1050 

18 118118 1 - 1 - 1 - 115 
0.75 560 445.0 7.50 59.3 5.0 / 10.0 120 / 120 1100 / 2650 l.l.NO.A.E.I.NO.TD 

I13 1 - 1 - 1 - 560 0.57 1204 644.0 28.25 22.8 5.0 / 30.0 60 / 130 750 / 2900 2.3.FC.H.E.l.EC.TD - 

1321 - 1 - 1 - 1204 
2.36 1209 5.0 4.50 1.1 25.0 / 25.0 80 / 80 480 / 2ooO ‘1 8.3.BC.N.l.I.BU.BHA 

J 12 1 11 I 10 I - 1209 
0.5 1821 612.0 30.75 19.9 5.0 / 10.0 130 / 180 5001 2300. 3.8.RO.N.D.I.FC.CP 

- - - - 1821 
0 1828 7.0 1.75 4.0 5.0 / 30.0 50 / 130 3oo ’ 1300 

4.4.BT.S.D.I.CT.PR 
CORE: CONGU)MERATE 

- - - - 1828 
0 1843 15.0 8.00 1.9 10.0 / 25.0 80 / 120 270’ 1500 

0.8.R0.S.D.I. 
CORE: CONGU ~_ ___ 

_-------- 

NO.PR 
)MERATE 

- - - e 1843 
0 1847 4.0 0.50 8.0 5.0 / 15.0 70 / 120 220’ 400 

0.8.RO.S.E.I.CT.PR 
CORE: CONGLOMERATE 

1121 - 1 - I- 1847 
0.33 2031 184.0 24.00 7.7 15.0 / 30.0 90 / 120 4601 2500~ 4.7.WT.H.E.2.TR.PR 

1121 - 1 - 1 - 2031 0.33 2107 76.0 9.50 8.0 25.0 / 30.0 100 / 100 462 / 2550 l.l.HC.H.E.I.NO.FM 1 

1321 - 1 - 1 - 2107 
2.36 I 2107 I OS0 I ‘-O” 1 0.0 , 5.0 / 5.0 , 70 / 70 

O.O.NO.A.E.I.NO.CM 
, 650 / 900, CST CLEANOUT 

9 13 8.5 H77SG . 32 I32 
SECURITY 560593 - --__ -_- 

#SW ““7SG 321321321 - 1 - 1 - 1180 
1593 2.36 1180 0.0 0.00 0.0 I I I 

O.O.NO. A.E.I.NO.TD 
CASING SCRAPER RUN 

ISG -- ’ .,- ’ -* ’ ’ ’ e.CIm 

5RRl 16 8.5 SS44G 12 
I 14 

J321-I-I- 1092 SECURII’Y 572707 1.05 1092 0.0 8.75 0.0 2.0 / 3.0 50 / 60 450 / 850 8.3.BC.N.l .I.BU.BHA 
CLEANOUT LINER m-w . m-s 

10 17 6 J3 12) 121121 1 1 - - - 2036 2.2.WT.A.l .I.NO.’ DP 
HUGHES 95ER 0.33 2045 

9.0 1.25 7.2 2.0 / 10.0 30 / 45 380 / 2700 
CLEANOUTLINI ER 

t I 

I WIPERTRIP I 

File: MINI-BIT Checked: Date: 03-Sep-93 
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FINAL DRILLING REPORT 

4.1 BHA SUMMARY 
BHA Name: 1.36” BHA 

Purpose: 36” HOLE 

Depth In: 0 m. 

MINERVA-1 

Depth Out: 116 m. 

BIT 
HOLE OPENER 
FLOAT SUB 
DRILL COLLAR 9.5” 
CROSS OVER 
DRILL COLLAR 8” 
CROSS OVER 
HEVI-WATE DRILL PIPE 

26.000 0.56 
36.ooO 1.89 

9.500 1.48 
9.500 27.49 
8.000 1.08 
8.000 27.81 
5.ooo 0.55 
moo 26.81 

BHA Name: 2.9.625” PILOT BHA 

Purpose: SHALLOW GAS PILOT 

Depth In: 105 m. Depth Out: 560 m. 

JQim BHA 

1 BIT 9.875 0.27 
1 FLOAT SUB 8.000 1.22 
6 DRILL COLLAR 8” 8.ooo 55.22 
1 CROSS OVER 5.ooo 0.55 
13 HEVI-WATE DRILL PIPE 5.Ooo 116.10 

t 
BHA Name: 3.36” BHA Depth In: 105 m. Depth Out: 115 m. 

I Purpose: 36” HOLE 
I 

Joints RHA 

BIT 26.000 
HOLE OPENER 36.000 
FLOAT SUB 9.500 
DRILL COLLAR 9.5” 9.500 
CROSS OVER 8.000 
DRILL COLLAR 8” 8.000 
CROSS OVER 5.ooo 
HEVI-WATE DRILL PIPE 5.ooo 

0.56 
1.89 
1.48 

27.49 
1.08 

27.8 1 
0.55 

26.8 1 

-1 
BHA Name: 

Purpose: 

4. 17.5” BHA 

OPEN PILOT HOLE 

Depth In: 115 m. Depth Out: 560 m. 

BIT 17.500 0.44 
FLOAT SUB 8.ooo 1.48 
DRILL COLLAR 9.5” 9.500 18.21 
STRING STABILIZER 9.500 1.80 
DRILL COLLAR 9.5” 9.500 9.28 
CROSS OVER 8.000 1.08 
DRILL COLLAR 8” 8.000 55.22 
CROSS OVER 8.000 0.55 
HEVI-WATE DRILL PIPE 5.ooo 80.35 

.- 

File: MIN 1BHA Date: 3 1 -Aup;- 



FINAL DRILLING REPORT 

4.1 BHA SUMMARY 
BHA Name: 5. 12.25” BHA Depth In: 560 m. 

MINERVA-1 
Depth Out: 1204 m. 

I Purpose: DRILL 12.25” HOLE I - 
I rlQinki BHA -I 

1 BIT 
1 NEAR BIT ROLLER REAMER 
1 SHOCK TOOL 
1 STRING ROLLER REAMER 
1 CROSS OVER 
1 MWD TOOL 
1 STRING STABILIZER 
9 DRILL COLLAR 8” 
1 PONY COLLAR 
1 DRILLING JAR 
2 DRXLL COLLAR 8” 
1 CROSS OVER 
1 HEVI-WATE DRILL PIPE 
1 DROP-IN DART SUB 
11 HEVI-WATE DRILL PIPE 

12.250 0.30 
12.250 2.45 
7.938 3.44 

12.250 2.33 
8.188 0.50 
8.375 12.37 

11.875 1.43 
8.000 82.69 
8.000 2.73 
7.938 5.76 
8.000 18.07 
7.875 0.55 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

BHA Name: 6.8.5” DRILL OUT Depth In: 1204 m. Depth Out: 1209 m. 

I Purpose: DRILL 9.625” SHOE I 

1 BIT 
1 JUNK SUB 
1 FLOAT SUB 
15 DRILL COLLAR 6.5” 
1 PONY COLLAR 
1 DRILLING JAR 
2 DRILL COLLAR 6.5” 
1 HEVI-WATE DRILL PIPE 
1 DROP-IN DART SUB 
11 HEVI-WATE DRILL PIPE 

- 

8.500 0.23 
6.500 0.79 
6.375 0.90 
6.375 138.92 
6.500 3.07 
6.375 5.40 
6.375 18.64 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

-I 
BHA Name: 

Purpose: 

7.8.5” DRILL ASSY 

DRILL STRAIGHT HOLE 

Depth In: 1209 m. Depth Out: 1821 m. 

1 BIT 
1 NEAR BITROLLER REAMER 
1 CROSS OVER 
1 MWD TOOL 
1 STRING STABILIZER 
15 DRILL COLLAR 6.5” 
1 PONY COLLAR 
1 DRILLING JAR 
2 DRILL COLLAR 6.5” 
1 HEVI-WATE DRILL PIPE 
1 DROP-IN DART SUB 
11 HEVI-WATE DRILL PIPE 

8.500 0.24 
8.500 1.84 
6.375 0.35 
6.500 12.70 
8.500 1.86 
6.375 138.92 
6.375 3.07 
6.375 5.40 
6.375 18.64 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

n 

File: MINlBHA Checked: Date: 3 1 -Aug-93 



FINAL DRILLING REPORT 

4.1 BHA SUMMARY 
BHA Name: 8.8.5” CORE No.1 

Purpose: CORING 

aIQints BHA 

Depth In: 1821 m. 

MINERVA-1 
Depth Out: 1828 m. , 

1 BIT -- 
8.500 0.30 

3 COREBARREL 6.750 28.36 
15 DRILL COLLAR 6.5” 6.375 138.92 
1 HEVI-WATE DRILL PIPE 5.ooo 9.05 
1 DROP-IN DART SUB 5.ooo 0.69 
11 HEVI-WATE DRILL PIPE 5.ooo 98.18 

275.s 

BHA Name: 9.8.5” CORE No.2 

Purpose: CORE 

.loints BHA 

Depth In: 1828 m. Depth Out: 1842.5 m. 

1 BIT 
2 COREBARREL 
1 CROSS OVER 
15 DRILL COLLAR 6.5” 
1 PONY COLLAR 
1 DRILLING JAR 
2 DRILL COLLAR 6.5” 
1 HEVI-WATE DRILL PIPE 
1 DROP-IN DART SUB 
11 HEVI-WATE DRILL PIPE 

8.500 0.30 
6.750 19.21 
6.750 0.71 
6.375 138.92 
6.375 3.07 
6.500 5.20 
6.375 18.64 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

BHA Name: 10.8.5” CORE No.3 

Purpose: CORE 

JQixlrs BHA 

Depth In: 1842.5 m. Depth Out: 1847 m. 

1 BIT 8.500 0.30 
2 COREBARREL 6.750 19.21 
1 CROSS OVER 6.750 0.71 
15 DRILL COLLAR 6.5” 6.375 138.92 
1 PONY COLLAR 6.375 3.07 
1 DRILLING JAR 6.500 5.20 
2 DRILL COLLAR 6.5” 6.375 18.34 
1 HEVI-WATE DRILL PIPE 5.ooo 9.05 
1 DROP-IN DART SUB 5.ooo 0.69 
11 HEVI-WATE DRILL PIPE 5.oOo 98.18 

BHA Name: 11.8.5” DRILL ASSY 

Purpose: DRILL 8.5” HOLE 

JoinQ BHA 

Depth In: 1847 m. Depth Out: 2031 m. 

1 BIT 8.500 0.26 
1 NEAR BIT ROLLER REAMJZR 8.500 1.84 
1 CROSS OVER 6.375 0.35 
1 MWD TOOL 6.500 12.70 
1 STRING STABILIZER 8.500 1.86 
15 DRILL COLLAR 6.5” 6.375 138.92 
1 PONY COLLAR 6.500 3.07 
2 DRILL COLLAR 6.5” 6.500 18.64 

File: MIN1BH.A Checked: Date: 02-Sep-93 



-- 
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4.1 BHA SUMMARY 
1 HEVI-WATE DRILL PIPE 
1 DROP-IN DART SUB 
11 HEVI-WATE DRILL PIPE 

MINERVA-1 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

-- BHA Name: 12.8.5” DRILL ASSY Depth In: 2031 m. Depth Out: 2107 m. 

Purpose: DRILL 8.5” HOLE 

hlQixl& BHA 

1 
1 
1 
1 
1 
15 
1 
1 
2 
1 
1 
11 

BIT 
NEAR BIT ROLLER REAMER 
CROSS OVER 
MWD TOOL 
STRING STABILIZER 
DRILL COLLAR 6.5” 
PONY COLLAR 
DRILLING JAR 
DRILL COLLAR 6.5” 
HEVI-WATE DRILL PIPE 
DROP-IN DART SUB 
HEVI-WATE DRILL PIPE 

8.500 0.26 
8.500 1.84 
6.375 0.35 
6.500 12.70 
8.500 1.86 
6.375 138.92 
6.500 3.07 
6.375 5.20 
6.500 18.64 
5.ooo 9.05 
5.ooo 0.69 
5.ooo 98.18 

0.76 

BHA Name: 13.8.5in C/O BHA 

Purpose: CLEANOUT AFIER CST’s 

,ioints BHA 

Depth In: 2107 m. Depth Out: 2107 m. 

1 
1 
1 
15 
1 
1 
2 
1 
1 
14 

BIT 
JUNKSUB 
FLOAT SUB 
DRILL COLLAR 6.5” 
PONY COLLAR 
DRILLING JAR 
DRILL COLLAR 6.5” 
HEVI-WATE DRILL PIPE 
DROP-IN DART SUB 
HEVI-WATE DRILL PIPE 

8.500 0.23 
6.500 0.79 
6.375 0.90 
6.500 138.92 
6.500 3.07 
6.375 5.20 
6.375 18.64 
moo 9.05 
5.ooo 0.69 
5.Ooo 124.98 

BHA Name: 14.8.5” + SCRAPER 

Purpose: SCRAPE 9.625” CSG 

.loints BHA 

Depth In: 1180 m. Depth Out: 1180 m. 

1 BIT 8.500 0.23 
1 CASING SCRAPER 6.500 0.79 
1 FLOAT SUB 6.375 0.90 
15 DRILL COLLAR 6.5” 6.500 138.92 
1 PONY COLLAR 6.500 3.07 
1 DRILLING JAR 6.375 5.20 
2 DRILL COLLAR 6.5” 6.375 18.64 
1 IIEVI-WATE DRILL PIPE 5.ow 9.05 
1 DROP-IN DART SUB 5.ooo 0.69 
14 HEVI-WATE DRILL PIPE 5.ooo 124.98 

File: MINlBHA Date: 3 1 -Aug-93 



FINAL DRILLING REPORT 

4.1 BHA SUMMARY MINERVA-1 I 
BHA No./Description: 15.8.5” WIPER TRIP Depth In: 2107 m. Depth Out: 2107 m. 

Purpose: W/T AFIER CSG SCRAPE 

JQiIus BHA 

1 BIT -. 8.500 0.23 
1 JUNKSUB 6.500 0.79 
1 FLOAT SUB 6.375 0.90 
15 DRILL COLLAR 6.5” 6.500 138.92 
1 PONY COLLAR 6.500 3.07 
1 DRILLING JAR 6.375 5.20 
2 DRILL COLLAR 6.5” 6.375 18.64 
1 I-IEVI-WATE DRILL PIPE 5.000 9.05 
1 DROP-IN DART SUB 5.000 0.69 
14 HEVI-WATE DRILL PIPE 5.000 124.98 

BHA No./Description: 16.8.5” BHA Depth In: 1092 m. Depth Out: 1092 m. 

Purpose: DRESS OFFLINER 

ehints BHA 

I 1 BIT 8.500 0.23 
1 1 JUNKSUB 6.500 0.79 

1 FLOAT SUB 6.375 0.90 
15 DRILL COLLAR 6.5” 6.375 83.78 
1 PONY COLLAR 6.500 3.07 
1 DRILLING JAR 6.375 5.20 
2 DRILL COLLAR 6.5” 6.375 18.64 
1 HEZVI-WATE DRILL PIPE 5.000 9.05 
1 DROP-IN DART SUB 5.000 0.69 
14 HIM-WATE DRILL PIPE 5.000 124.98 

BHA No./Description: 17.6” BHA Depth In: 1092 m. Depth Out: 2045 m. 

Purpose: DRILLOUTLINER 

.loints RHA 

1 BIT 6.000 0.19 

File: MIN l_BHA Date: 08-Sep-93 



le 0 !!ilRL”rn FINAL DRILLING REPORT 

- 

4.1 BHA SUMMARY 
1 FLOAT SUB 
12 DRILL COLLAR 4.75” 
1 DRILL PIPE 
1 DROP-IN DART SUB 

MINERVA-1 
6.000 0.76 
4.750 110.22 
3.500 9.62 
6.000 0.65 

-- 

BHA Name: 18.6” BHA 

Purpose: DRILLOUTLINER 

him BHA 

Depth In: 2045 m. Depth Out: 2131 m. 

1 BIT 6.000 0.19 
1 JUNKSUB 6.000 0.91 
1 NEAR BIT ROLLER REAMER 6.000 1.83 
1 DRILL COLLAR 4.75” 4.750 9.24 
1 STRING STABILIZER 6.000 0.96 
1 DRILL COLLAR 4.75” 4.750 8.96 
1 STRING STABILIZER 6.000 0.97 
16 DRILL COLLAR 4.75” 4.750 148.64 

BHA Name: 19.6” BHA 

Purpose: DRILL 6” HOLE 

JQiIlrs BHA 

Depth In: 2131 m. Depth Out: 2209 m. 

- 

1 BIT 6.000 0.19 
1 NEAR BIT ROLLER REAMER 6.000 1.83 
1 DRILL COLLAR 4.75” 4.750 9.24 
1 STRING STABILIZER 6.000 0.96 
1 DRILL COLLAR 4.75” 4.750 8.96 
1 STRING STABILIZER 6.000 0.97 
16 DRILL COLLAR 4.75” 4.750 148.64 
1 DRILL PIPE 3.500 9.62 
1 DROP-IN DART SUB 4.750 0.65 

BHA Name: 20.6” BHA 

Purpose: DRILL 6” HOLE 

JQim BHA 

Depth In: 2209 m. Depth Out: 2295 m. 

1 BIT 6.ooO 0.19 
1 JUNKSUB 4.750 0.91 
1 NEAR BITROLLER REAMER 6.000 1.83 
1 PONY COLLAR 4.750 2.97 
1 STRING ROLLER REAMER 6.000 1.73 
1 P/p SUB 4.750 0.61 
1 NON-MAG. DRILL COLLAR 4.750 9.29 
1 STRING STABILIZER 6.000 0.97 
17 DRILL COLLAR 4.75” 4.750 157.32 
1 DRILLING JAR 4.750 3.86 
3 DRILL COLLAR 4.75” 4.750 28.55 
1 DRILL PIPE 3.500 9.62 
1 DROP-IN DART SUB 3.500 0.65 

File: MINI-BHA Date: 02-Sep-93 



FINAL DRILLING REPORT 

4.1 BHA SUMMARY 
BHA Name: 21.6” BHA 

Purpose: DRILL 6” HOLE 

Depth In: 2295 m. 

MINERVA-1 

Depth Out: 2425 m. 

- JQim BHA 

1 BIT 
- 

1 NEARBITROLLERREAMER 
1 PONY COLLAR 
1 STRING ROLLER REAMER 
1 P/p SUB 
1 NON-MAG. DRILL COLLAR 
1 STRING STABILIZER 
3 DRILL COLLAR 4.75” 
1 DRILLING JAR 
17 DRILL COLLAR 4.75” 
1 DRILL PIPE 
1 DROP-IN DART SUB 

6.000 0.21 
6.000 1.83 
4.750 2.97 
6.000 1.73 
4.750 0.61 
4.750 9.29 
6.000 0.97 
4.750 27.25 
4.750 4.00 
4.750 158.62 
3.500 9.62 
3.500 0.65 

File: MINlBHA Date: 3 1 -Aug-93 
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FINAL DRILLING REPORT 

4.2 DEVIATION SURVEYS 

560 
572 
719 
863 

1038 
1180 
1265 
1296 
1385 
1385 
1473 
1559 
1671 
1733 
1791 
1791 
1880 
1908 
1937 
1966 
1995 
2022 
2050 
2081 
2209 

Angle 

1 
0.6 
0.4 
0.6 
1.5 
2.5 
3.7 

4 
4.8 
4.8 
5.4 

6 
6.8 
7.4 
7.6 
7.6 
7.6 
7.6 
7.6 
8.2 
8.6 
8.8 
8.9 

9 
0 

Azimuth 

0 
265.8 
216.2 
202.9 
214.1 
201.8 
203.6 

211 
200.8 
200.8 

206 
216 

196.6 
192.7 
187.8 
187.8 
185.7 
183.2 
182.1 
177.6 
175.5 

173 
170.5 
165.3 

0 

Method 

Totco Punch 

Totco Punch 

MINERVA-1 I 

T MiSsrUl n T 

Yer 

m 

File: MIN 1 -CON Checked: Date: 03-Sep-93 
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FINAL DRILLING REPORT 

MINERVA-1 

SECTION 5 

File: MINI-HDR.DOC Date: 1 September 199: 



5.0 CASING REPORT - 30” CASING MINERVA-1 

Hole Size : 36 in Total Depth : 115 m Casing Flange / Wellhead 

Weight in Slips : 39000 lbs Time Landed : 20:30 hrs Type . . W/H 

R.T. to Wellhead : 79 m Casing Shoe at : 115 m Manufacturer : VETCO -- 
R.T. to Mudline : 82 m Top of Casing : 79 m Model . . SG5 

Water Depth : 57 m casing Cut-Off : m Size . . 18.75 in 

Air Gap : 25 m Liner Overlap : m Rating : 10000 psi 

PIPE INFORMATION 
Description Manufacturer 

HOUSING VETCO 
CASING JOINT VETCO 
CASING SHOE VETCO 

Size Weight Grade Cnd Threads Joints Length Interval 
30 450 B 1 ST-2 1 12.4 79 - 91.4 
30 329 B 1 ST-2 1 11.78 91.4 _ 103.18 
30 329 1 ST-2 1 12.05 103.18 _ 115.23 

Mud Type 

Density 

Viscosity 

PV/YP 

API WL 

Filled Each 

Cementer 

Remarks 

: SEAWATER+HI-VIS Avg. Make Up Torque : ft lb Avg. Drag : lops 

: 1.03 S.G. Movement . . Max.Drag : kips 
. . 100 RPM . . Fluid Lost : No 
. . o/90 Avg. Torque Rot. : ft lb Percent Lost : %. 
. . Max. Torque Rot. : ft lb Volume Lost : bbl 

:3 jts Moved untilBumped : No 

: R. STRANGE 

: RAN 2JT. DP STINGER BELOW RfT. 

A , 
File: MINl-CSG Date: 03-Sep-93 

I 



5.0 CASING REPORT - 13.375” CASING MINERVA-1 

Hole Size : 17.5 in Total Depth : 560 m Casing Flange / Wellhead 

Weight in Slips : 93000 lbs Time Landed : 21:30 hrs Type . . W/H 

R.T. to Wellhead : 78 m Casing Shoe at : 550 m Manufacturer : VETCO -- 
R.T. to Mudline : 82 m Top of Casing : 78 m Model : SG5 

Water Depth : 57 m casing Cut-Off : m Size . . 18.75 in 

AirGap : 25 m Liner Overlap : m Rating : 10000 psi 

Description 
HOUSING VEX0 i 8.75 
CASING CROSS OVER VETCO 20 
CASING JOINT SUMITOMO 13.375 
BAKEFtLOC SUMITOMO 13.375 
FLOAT WEATHERFORD 13.375 
BAKERLOC SUMITOMO 13.375 
CASING SHOE WEATHERFORD 13.375 

Manufacturer 
PIPE INFORMATION 1 
Size Weight 

133 
91.5 

68 
68 
68 
68 
68 

Grade 
X-52 
X-52 
N-80 
N-80 
N-80 
N-80 
N-80 

Cnd 
1 
1 
1 
1 
1 
1 
1 

Threads 1 Joints Length Interval 
ALT-2 
ALT2BTC 
BTC 
BTC 
BTC 
BTC 
BTC 

1 
1 

32 1 4 
1 
1 
1 

6.78 
6.54 

375.29 
46.67 
12.12 
11.63 
12.28 

78 _ 84.78 
84.78 _ 91.32 
91.32 _ 466.61 

466.61 _ 513.28 
513.28 _ 525.4 

525.4 _ 537.03 
537.03 - 549.31 

Mud Type : SEAWATER+HI-VIS Avg. Make Up Torque : 9ooO ft lb Avg. Drag : 

Density : 1.03 S.G. Movement . . Max,Drag : 

Viscosity : 100 RPM . . Fluid Lost : No 

PV/YP : o/90 Avg. Torque Rot. : ft lb Percent Lost : 

APIWL : Max. Torque Rot. : ft lb Volume Lost : 

Filled Each : 5 jts Moved until Bumped : No 

Cementer : R. STRANGE 

Remarks : FILLED AIR SPACE ABOVE PLUGS AT SURFACE. BUMPED PLUG. 

kips 

kips 

%. 

bbl 

- 

File: MIN I-CSG 

n 
Checked: Date: 03-Sep-93 



I 5.0 CASING REPORT - 9.625” CASING MINERVA-1 1 

Hole Size : 12.25 in Total Depth : 1204 m Casing Flange / Wellhead 

Weight in Slips : 145000 lbs Time Landed : 08:30 hrs Type . . W/H 

R.T. to Wellhead : 78.3 m Casing Shoe at : 1189.37 m Manufacturer : VETCO -- 
R.T. to Mudline : 82 m Top of Casing : 79.4 m Model . . SG5 

Water Depth : 57 m casing Cut-Off : m Size . . 18.75 in 

AirGap : 25 m Liner Overlap : m Rating : loo00 psi 

Description Manufacturer 
CASING SHOE SUMITOMO 
COLLAR J-r. SUMITOMO 
CASING JOINT SUMITOMO 
CASING PUP JOINT SUMITOMO 

PIPE INFORMATION 
Size Weight Grade Cnd Threads Joints Length Interval 
9.625 47 PllO 1 NEWVAM 1 12.16 1189.4 _ 1176.2 
9.625 47 PllO 1 NEWVAM 1 12.16 1176.2 _ 1165.1 
9.625 47 N-80 1 NEWVAM 90 1080.8 1165 _ 84.28 
9.625 53.5 P-110 1 NEWVAM 1 4.88 84.28 _ 79.4 

ACCESSORIES INFORMATION 
Item 

BAKERLOC 
CENTRALIZER 

Type 

BOWSPRING CENT. 

Manufacturer Number Spacing Interval 
7 1189.37 _ 1096.64 

WEATHERFORD 4 1189.37 _ 1141.17 

Mud Type : KCLPHPA Avg. Make Up Torque : 16000 ft lb Avg. Drag : kips 

Density : 1.13 S.G. Movement : NONE Max.Drag : kips - 
Viscosity : 51 RPM . . Fluid Lost : No 

PV/YP : 19/20 Avg. Torque Rot. : ft lb Percent Lost : %. 

API WL : 5 Max. Torque Rot. : ft lb Volume Lost : bbl 

Filled Each : 5 j& Moved until Bumped : No 

Cementer : DAVIDWINN 

Remarks : 1.25hrs LOST REPAIRING WEATHERFORD’S HYDRAULIC HOSE 
OTHERWISE JOB WENT SMOOTHLY. 
AVERAGE RUN SPEED 13 JTS/HR. 

File: MIN l_CSG Checked: Date: 03-Sep-93 



I 5.0 CASING REPORT - 7” CASING MINERVA-1 1 

.- 

Hole Size : 8.5 in Total Depth : 2107 m Casing Flange / Wellhead 
. Weight in Slips : 80000 lbs Time Landed : 07:30 hi-s Type . W/H 

R.T. to Wellhead : 79 m Casing Shoe at : 2107 m Manufacturer : VETCO -. 
R.T. to Mudline : 82 m Top of Casing : 1088 m Model : SG5 

Water Depth : 57 m casing Cut-Off : m Size . . 18.75 in 

AirGap : 25 m Liner Overlap : 98 m Rating : 10000 psi 

Description 
JM PACKER BAKER 
CPH PACKER BAKER 
LINER HANGER BAKER 
LINER JOINT SUMITOMO 
LINER PUP JOINT SUMITOMO 
LINER JOINT SUMITOMO 
LANDING COLLAR BAKER 
BAKEXLOC SUMITOMO 
CASING SHOE BAKER 

Manufacturer 
PIPE INFORMATION 1 
Size 

7 
7 
7 
7 
7 
7 
7 
7 
7 

Weight 
29 
29 
29 
29 
29 
29 
29 
29 
29 

Grade 
N-80 
N-80 
N-80 
N-80 
N-80 
N-80 
N-80 
N-80 
N-80 

Cnd 
0 
0 
1 
1 
1 
1 
1 
1 
1 

Threads 

NEWVAM 
NEWVAM 
NEWVAM 
NEWVAM 
NEWVAM 
NEWVAM 
NEWVAM 

I loints 
1 
1 
1 

72 
1 
9 
1 
1 
1 

Length 
4 

3.17 
2.05 

862.7 1 
5 

109.2 
12.01 
12.01 
12.02 

Interval 
1084.8 _ 1088.8 
1088.8 - 1092 

1092 - 1094.1 
1094.1 _ 1956.8 
1956.8 _ 1961.8 
1961.8 _ 2071 

2071 _ 2083 
2083 _ 2095 
2095 -2107 

ACCESSORIES INFORMATION 
Item Type Manufacturer Number Spacing Interval 

CENTRALIZER BOWSPRING CENT. WEATHERFORD 6 2 2107 _ 1962.84 
cENTmuIzER BOWSPRING CENT. - WEATHERFORD 14 1 1962.84 _ 1778.67 
CENTRALIZER TURBOLATOR RIG1 RAY OIL TOOLS 13 2 1778.67 _ 1455.6 
CENTRAL= TURBOLATOR RIG1 RAY OIL TOOLS 2 12 1455.6 _ 1156.18 

Mud Type : KCLPHPA Avg. Make Up Torque : 9400 ft lb Avg. Drag : 10 

Density : 1.15 S.G. Movement : RECIPROC Max. Drag : 15 

Viscosity : 43 RPM . . Fluid Lost : No 

PV/YP : 13112 Avg. Torque Rot. : ft lb Percent Lost : 

API W.L : 4.8 Max. Torque Rot. : ft lb Volume Lost : 

Filled Each : 5 jts Moved until Bumped : Yes 

Cementer : D.WINN 

Remarks : UNABLE TO SET LINER HANGER. CEMENTED ON BOTTOM. RECIPROCATED 
WHILE PUMPING CEMENT. NO INDICATION OF TOP PLUG RELEASE. PLUG NOT 
BUMPED. 

kips 

kips 

%. 

bbl 

File: MIN l_CSG 

A 

Checked: Date: 06-Sep-93 



I 5.1 CEMENTING REPORT - 30” CASING MINERVA-1 

JobType : 30” CASING 

Cementer : ROB STRANGE 

Cemented 
Interval : 82-115m. 

Started : 22: 15 Hrs, 09/03/93 Completed : 23:00 Hrs, 09/03/93 

CBLLog : No Returns : Yes 

CETRun : No Total No. of Stages : 01 

BHTLcj : No Time WOC : Ohrs, 0 

HOLE DESCRIPTION 
FROM TO SIZE BOVER DISP. EFF. 

82 115 36 50 

LEAK OFF INFORMATION 

Casing Test : psi 

Drilled : m 

Leak Off Test : psi 

at a depth of : m 

For : min. 

ofNew : in. hole 

with : SG mud 

Equivalent Fluid : SG 
Density 

Pressure at Test : psi 
Depth 

STAGE INFORMATION 
StageNumber : 001 of 01 Stage Type : PRIMARY Planned Intetval : 82 to 115 m. 

DrillString : 112m. ToolDepth : m. Drill String Pressure Initial : psi. 

Annular Pmssure Initial : psi. 

Final : psi. 

Final : psi. 

Started Mixing : 22:15 Hrs. comply : 23:OOHrs. 

BreakPmssure : psi. Time Circ. at Btm. : .5Hrs. 

Displaced with : 15 bblSEAWATER Fluid Wt. : 1.03 S.G. 

Mixing Rate : 26ogpm. 

Cimulat. Rate : 280gpm. 

TopPlug : No 

Mixing Pressure : 400psi. 

CirculatingPtessure : 150 psi. 

BottomPlug : No 

Plug Down : 2390 Hrs, 09/03/93 Bumped : No BledGffto : psi. 

DispRate Initial : 295 Final : 295 Mill: Max: 

DispPmss initial : 200 Final : 230 Mh: Max : psi. 

Lost Cir. : No %Lost :o Volume : Obbl. FoamCmt :No N2 : 0 Starr: 0 End: Oscfrubt Tot: Oscf 

Fluid Vol. Total : 87 Fluid Vol. Returned : Sluny Vol. Total : 72 Slurry Vol. Returned : 

First Preflush Used : bblsof Fluid Wt. : S.G. Additives : 

SecondPteflushUsed : bblsof Fluid Wt. : S.G. Additives : 

Tiie stage Started : Tie stage Completed : Hours Before Gpen : Circ. Btwn Stages : 

Tie Broke Cir. : Time Pipe Move Start : Time Pipe Move End : Time Release Plug : 

I COMMENTS I 
1 ADDED 2% BWOC CALCIUM CHLORIDE. I 

. 

n 
7 

File: MIN l_CSG Checked: Date: 03-Sep-93 
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5.1 CEMENTING REPORT - 30” CASING MINERVA-1 

- 

n 
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e 0 !!i!zENrn 
5.1 CEMENTING REPORT - 13.375”’ CASING MINERVA-1 

JobType : 13.375” CASING Started : 22:20 Hrs, 10/03/93 Completed : 0O:OO Hrs, 10/03/93 

Cementer : ROB STRANGE CBLLog : No Returns : Yes 

Cemented CETRun : No Total No. of Stages : 01 

Interval : 82-56Om. BHTLog : No Time WOC : Ohrs, 0 

HOLE DESCRIPTION 
FROM TO SIZE %OVER DISP.EFF. 

82 560 13.38 50 Casing Test : 1500 psi. 

Drilled : 3 m. 

Leak Off Test : 825 psi. 

at a depth of : 550 m. 

For : 5 min. 

ofNew : 12.25 in. hole 

with : 1.08 SG mud 

Equivalent Fluid : 2.13 SG 
Density 

Pressure at Test : 1662 psi. 
Depth 

LEAK OFF INFORMATION 

StageNumber : 001 of01 

STAGE INFORMATION 
Stage Type : PRIMARY Planned Interval : 82 to 550 m. 

Drill String : 92m. Tool Depth : m. Drill String Pressure Initial : psi. Final : psi. 

Annular Pmssure initial : psi. Final : psi. 

StartedMixing : 22:20Hrs. Completed : 23:25 Hrs. MixingRate : 330gpm. Mixing Pressure : 450psi. 

BteakPressum : psi. TimeCirc.atBtm. : .5Hrs. Circulat. Rate : 430gpm. CirculatingPrussure : 350 psi. 

Displaced with : 220.5 bblSEAWAlER Fluid Wt. : 1.03 S.G. TopPlug : Yes Bottom Plug : Yes 

Plug Down : 0O:OO Hts, 10/03/93 Bumped : Yes BledGffto : psi. 

DispRate Initial : 400 Final : Mill: Max: 

DispPtes.9 Initial : 340 Final : Mh: Max: psi. 

Lost Cir. : No %Lost :o Volume : Obbl. FoamCmt :No N2: 0 start: 0 End : Oscfnbt Tot: Oscf 

Fluid Vol. Total : 570 Fluid Vol. Returned : Slurry Vol. Total : 350 Slurry Vol. Returned : 

First Preflush Used : 245 bbls of LEAD SLURRY Fluid Wt. : 1.5 S.G. Additives : 0.45 gps ECONOLIT 

SecondPteflushUsed : bblsof Fluid Wt. : S.G. Additives : 

The stage Started : Time stage Completed : Hours Before Gpen : Circ. Btwn Stages : 

Tie Broke Cir. : Tie Pipe Move Stan : Time Pipe Move End : Time Release Plug : 

COMMENTS 
50% EXCESS ON TAIL SLURRY VOLUME 

n , 
File: MIN 1 -CSG Checked: Date: 03Sep-93 
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5.1 CEMENTING REPORT - 13.375” CASING MINERVA-1 
4 

r 

Stage Number 001 
- Fluid Number 001 

Fluid Description TAILSLURRY -- 

Fluid Type LOW WATER LOSS 

Fluid Class CLASS G 

Amount (sacks) 503 
r 
Volume (bbl) 103 

Yield (fW=) 1 1.15 I 

Caliper / Open Hole 1 0 I 
From / To (m) 1 400 / 550 I 
Designed Top (m) 400 I 
Density I 1.9 I 
Thickening Time (hrs) I 3 I 
Water Req’d (bbl) 
Water Used (gal/sack) 

60 

5 

Water Source SEAWATER 

Total Vol. Mixed (bbl) 103 

Volume pumped (bbl) 103 
- Volume in Well (bbl) 103 

IComp. Strength (lbs) I 0 I 

I T ime 

1 Temp (“C) 1 I 

File: MIN 1 -SLR Checked: Date: 0%Sep-93 . 
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I 5.1 CEMENTING REPORT - 9.625” CASING MINERVA-1 

- 

JobType : 9.625” CASING Started : 09:32 Hrs, 15/03/93 Completed : 11:09 Hrs, 15/03/93 

Cementer : DAVIDWINN CBLLog : No Returns : Yes 

Cemented CETRun : No Total No. of Stages : 01 

Interval : 900 - 1189.7 m. BHTLog : 51°C Time WOC : Ohrs, 0 

- 

HOLE DESCRIPTION 
FROM TO SIZE %OVHR DISP.HFF. 

550 560 17.5 
560 1204 12.25 

LEAK OFF INFORMATION 

Casing Test : 3500 psi. For : 15 min. 

Drilled : 3 m. ofNew : 8.5 in. hole 

Leak Off Test : 1380 psi. 

atadepthof : 1189m. 

with : 1.13 SG mud 

Equivalent Fluid : 1.94 SG 
Density 

Pressure at Test : 3272 psi. 
Depth 

STAGE INFORMATION 
StageNumber : 001 of 01 Stage Type : PRIMARY Planned Interval : 900 to 1187 m. 

Drill String : m. ToolDepth : m. Drill String Pressure Initial : psi. Final : psi. 

Annular Pressure Initial : psi. Final : psi. 

Started Mixing : 09:32 Hrs. Completed : 11:09 Hrs. MixingRate : 294 gpm. Mixing Pmswe : 350psi. 

BreakPressum : psi. Tie Circ. at Bun. : .75 Hrs. Circulat. Rate : 375 gpm. CirculatingPnxwre : 2000psi. 

Displaced with : 270 bblMUD Fluid Wt. : 1.13 S.G. Top plug : Yes Bottom Plug : Yes 

Plug Down : 11:09 Hrs, 15/03/93 Bumped : Yes BledGffto : Opsi. 

DispRate Initial : 336 Final : 252 Min : 252 Max : 336 gpm 

DispPmss Initial : 150 Final : 550 Min : 150 Max : 550 psi. 

Lost Cir. : No %Lost :o Volume : Obbl. FoamCmt :No N2: 0 start: 0 End: Oscfn/bt Tot: Oscf 

Fluid Vol. Total : 360 Fluid Vol. Returned : 360 Shiny Vol. Total : 70 Slurry Vol.Retumed : 0 

First Pmflush Used : bblsof Fluid Wt. : S.G. Additives : 

SecondPmflushUsed : bblsof Fluid Wt. : S.G. Additives : 

Time stage Started : Time stage Completed : Hours Before Gpen : Cite. Btwn Stages : 

Time Broke Cir. : Time pipe Move Start : Time Pipe Move End : Time Release Plug : 

. 

File: MINl-CSG Checked: Date: 03-Sep-93 



I 5.1 CEMENTING REPORT - 9.625” CASING MINERVA-1 I 

File: MN-SLR 

* 

Checked: Date: 03-Sep-93 



I 5.1 CEMENTING REPORT - 7” LINER MINERVA-1 I 

JobType : 7” LINER 

Cementer : D. WINN 

Cemented 
Interval : 1092 - 2108 m. 

Started : 19:30 Hrs, 27/03/93 Completed : 22%) Hrs, 27/03/93 

CBLLog : Yes Returns : Yes 

CETRun : Yes Total No. of Stages : 01 

BHTLog : 93°C Time WOC : Ohrs, m 

HOLE DESCRIPTION 
FROM TO Sm %OVER DISP.HFF. 

1189 2108 8.5 20 95 

LEAK OFF INFORMATION 

Casing Test : 3500 psi. 

Drilled : 3 m. 

LeakOffTest : 2100psi. 

at adepth of : 2108 m. 

For : 15 min. 

ofNew : 6 in. hole 

with : 1.15 SG mud 

Equivalent Fluid : 1.85 SG 
Density 

Pressure at Test : 5514 psi. 
Depth 

Stage Number : 001 of 01 

DrillString : m. 

STAGE INFORMATION 
Stage Type : 7” LINER Planned Interval : 1092 to 2108 m. 

ToolDepth : m. Drill String Pressure Initial : psi. Final : psi. 

Annular Pressure Initial : psi. Final : psi. 

Started Mixing : 19:51 Hrs. Completed : 20:43 Hrs. Mixing Rate : 16Ogpm. Mixing Pressure : lOOpsi. 

BteakPressure : psi. TimeCircatBtm. : 2Hrs. Circulat Rate : gpm. CitculatingPressure : psi. 

Displaced with : 180 bblMUD Fhtid Wt. : 1.15 S.G. TopPlug : Yes Bottom Plug : Yes 

Plug Down : 22:00 Hrs, 27/03/93 Bumped : No BledGffto : psi. 

DispRate Initial : 85 Final : 85 Min : 85 Max : 85 

DispPtess Initial : 100 Final : 100 Mill : 100 Max : 100 psi. 

Lost Cir. : No %Lost :o Vohnne : Obbl. Foamtit :No N2 : 0 start: 0 End: Oscfrubt Tot: Oscf 

Fluid Vol. Total : 271 Fluid Vol. Returned : Sluny Vol. Total : 91 shury Vol. Retumed : 

First P&lush Used : bbls of Fluid Wt. : S.G. Additives : 

SecondPmflushUsed : bblsof Fhrid Wt. : S.G. Additives : 

Time stage Started : Time stage Completed : Hours Before @e-n : Circ. Btwn Stages : 

Time Broke Cir. : Time Pipe Move Start : Time Pipe Move End : Time Release Plug : 

I COMMENTS 
WORKED PIPE WHILE DISPLACING. NO INDICATION OF TOP PLUG 
RELEASE, PLUG DID NOT BUMP. FLOATS HELD. LOG INDICATED 
GAS CONTAMINATION ABOVE 16OOm, REASONABLE CEMENT QUALITY 
ACROSS ZONE OF INTEREST. CPH PACKER NOT SET. JM PACKER RUN 
AND SET FOLLOWING CLEANOUT- PRESSURE TESTED TO 35oopSi. 

File: MINI-CSG Checked: Date: 06-Sep-93 



I 5.1 CEMENTING REPORT - 7” LINER MINERVA-1 I 

Stage Number 001 

Fluid Number 002 

Fluid Description 

Fluid Type 

I Fluid Class 

LEADSLURRY 

GAS BLOCK CEMENT 

I CLASS G I 

I Amount (sacks) I 173 I 

I Volume W) 1 64 I 
I Yield (fW=) 1 2.08 I 
I Excess (W 1 20 I 
Caliper / Open Hole 

From / To (m) 

C 

1092 / 1700 

IDesignedTop (m) I 1092 I 
IDensity I 1.58 I 
/Thickening Time (hrs) I 20 I 
1 Water Req’d @W 1 50 I 
IWater Used (gal/sack) I 8.5 I 

I Water Source I FRESH WATER I 

File: MIN I-SLR Checked: Date: 08-Sep-93 
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FINAL DRILLING REPORT 

5.2.1 LEAK OFF TEST DIAGRAM MINERVA-1 
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File: BM VND MIN-LOT2 Date: 1 -SEP-93 
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I 5.2.2 LEAK OFF TEST DIAGRAM MINERVA-1 
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File: BM VND MIN-LOT3 Date: 1 -SEP-93 
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I 5.2.3 LEAK OFF TEST DIAGRAM MINERVA-1 
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File: BM VND MIN-LOT2 Checked: Date: 1 -SEP-93 
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MINERVA-1 

SECTION 6 

File: MIN I-HDRJXK Date: 1 September 199 
b 



6.0 ABANDONMENT/SUSPENSION CEMENTING REPORT MINERVA-1 

- 

Job Type : SUSPENSION PLUG Started : 01:45 Hrs, 13/04/93 Completed : 02: 15 I-h, 13/04/93 

Cementer : ROB STRANGE CBLLog : No Returns : Yes 

Cemented CETRun : No Total No. of Stages : 01 

Interval : 1650 - 1800 m. BHTmg;: No Time WOC : 7hrs, 4 

1 

STAGE INFORMATION 
StageNumber : 001 of 01 Stage Type : SUSPENSION Planned Interval : 1650 to 1800 m. 

Drill String : 1800m. ToolDepth : m. Drill String Pressure Initial : psi. Final : psi. 

Annular Pressure Initial : psi. Final : psi. 

Started Mixing : 01:45 Hrs. Completed : M:15 Hrs. Mixing Rate : 2OOgpm. Mixing Pressure : 6OOpsi. 

Bn~&P~essure : psi. Time Circ. at Btm. : 1.25 Hrs. Circulat. Rate : gpm. CirculatingPressure : psi. 

Displaced with : 32 bblBRINE Fluid Wt. : 1.17 S.G. TopPlug : No Bottom Plug : No 

Plug Down : :I-h, Bumped : No BledOfYto : psi. 

Disp Rate Initial : 300 Fiil : 250 Min : 250 Max:300 gpm 

DispPress Initial : 250 Fiil : 500 Mh : 250 Max : 900 psi. 

Lost Cir. : No %Lost :o Volume : Obbl. Foam&t :No N2: 0 start: 0 End: Oscfn/bt Tot: Oscf 

Fluid Vol. Total : 51 Fluid Vol. Returned : 51 Slurry Vol. Total : 19 Slurry Vol. Returned : 

First&flush Used : bblsof Fluid Wt. : S.G. Additives : 

Second PreflushUsed : bbls of Fluid Wt. : S.G. Additives : 

Time stage Started : Time stage Completed : Hours Before Open : Circ. Btwn Stages : 

Time Broke Cir. : Tie Pipe Move Start : Time Pipe Move End : Time Release Plug : 

COMMENTS 
Balanced plug set on top of test packer at 1800m. Tagged top 
of cement plug at 1670m. Set 7” bridge plug at 1659m. 

File: MIN l_CSG 

n 

Checked: Date: 0%Sep-93 

I 



6.0 ABANDONMENT/SUSPENSION CEMENTING REPORT MINERVA-1 

Job Type : SUSPENSION PLUG Started : 19:30 Hrs, 14/04p3 Completed : 20:oo Hi-s, 14/04/93 

Cementer : ROB STRANGE CBLLog : No Returns : Yes 

Cemented CETRun : No Total No. of Stages : 01 

Interval : 1018 - 1068 m. BHTL: Time WOC : hrs, mi 

STAGE INFORMATION 
Stage Number : 001 of 01 Stage Type : SUSPENSION Planned Interval : 1018 to 1068 m. 

Drill String : 1068 m. ToolDepth : m. Drill String Pressure Initial : psi. Final : psi. 

Annular Pressure Initial : psi. Final : psi. 

StartedMixing : 19:45 Hrs. Completed : 20:00 Hrs. Mixing Rate : 210gpm. Mixing Pressure : 5OOpsi. 

B~eakPmssure : psi. Time Circ. at Bun. : 1.25 Hrs. Circulat. Rate : gpm. CirculatingPressure : psi. 

Displaced with : 32 bblBRINE Fluid Wt. : 1.17 S.G. TopPlug : No Bottom Plug : No 

Plug Down : :I&, Bumped : No BledGffto : psi. 

DispRate Initial : 120 Final : 160 Mill : 160 Max:300 gpm 

DispPress Initial : 150 Final : 250 Mii : 150 Max : 1000 psi. 

Lost Cir. : No %Lost :o Volume : Obbl. Foam&u :No N2 : 0 start: 0 End: Oscfrublz Tot: Oscf 

Fluid Vol. Total : 44 Fluid Vol. Returned : Sluny Vol. Total : 12 Slurry Vol. Returned : 

First Preflush Used : bbls of Fluid Wt. : S.G. Additives : 

Second P&lush Used : bbls of Fluid Wt. : S.G. Additives : 

Time stage Started : Time stage Completed : Hours Before Gpen : Circ. Btwn Stages : 

Time Broke Cir. : Time Pipe Move Start : Time Pipe Move End : Time Release Plug : 

COMMENTS 
Balanced cement plug set on top of 9.625” bridge plug 
at 1075m. 

File: MINl-CSG 

n 

Checked: Date: OS-Sep-93 
I 



6.0 ABANDONMENT/SUSPENSION CEMENTING REPORT MINERVA-1 

1 

JobType : SUSPENSION PLUG Started : 09:oo I-h, 15/M/93 Completed : 0!2:05 Hrs, 15/04/93 

Cementer : ROB STRANGE CBLLog : No Returns : No 

Cemented CETRun : No Total No. of Stages : 01 

Interval : llO- Mm. BHTL6g: Time WOC : hrs, mi 

Stage Number : 001 of 01 

STAGE INFORMATION 
Stage Type : SUSPENSION Planned Interval : 110 to 160 m. 

Drill String : 160m. 
Depth 

ToolDepth : m. Drill String Pressure Initial : psi. Fiial : psi. 

Annular Pressure Initial : psi. Final : psi. 

- 

Stated Mixing : O!%OOHrs. Completed : 0!9:05 Hrs. 

BmakPmssure : psi. TimeCitc.at Btm. : Hrs. 

Displaced with : 6 bblSEAWATER Fluid Wt. : 1.03 S.G. 

Plug Down : :Hl-S, Bumped : No 

DispRate Initial : 60 Fiial : 40 

DispPtess Initial : 150 Final : 100 

Mixing Rate : 170gpm. 

Cimulat. Rate : gpm. 

Top Plug : No 

BledGffto : psi. 

Min : 40 

Min : 100 

Mixing Pressure : 2oopsi. 

CirculatingPmssum : psi. 

BottomPlug : No 

Max : 210 gpm 

Max : 200 psi. 

Lost Cir. : No %Lost :o Volume : OWL FoamCmt :No N2 : 0 start: 0 End: Oscfn/bk Tot: Oscf 

Fluid Vol. Total : 18 Fluid Vol. Returned : Sluny Vol. Total : 12 Slurry Vol. Returned : 

First P&lush Used : bbls of Fluid Wt. : S.G. Additives : 

SecondPmflushUsed : bblsof Fluid Wt. : S.G. Additives : 

Time stage Started : Time stage Completed : Hours Before Gpen : Circ. Btwn Stages : 

Time Broke Cir. : Time Pipe Move Start : Time Pipe Move End : Time Release Plug : 

File: MIN 1 CSG Checked: Date: OS-Sep-93 
/ 



6.0 WELL SUSPENSION/ABANDONMENT CEMENTING REPORT MINERVA-1 

Stage Number 001 IStage Number I 001 I 
- I Fluid Number I 001 I Fluid Number 

Fluid Description 

001 

SUSPENSION PLUG IFluid Description 1 SUSPENSIONPLUG i- 

IFluid Type I NEAT I Fluid Type 

Fluid Class 

RETARDED 

CLASS G IFluid Class I CLASS G I 

I Amount (sacks) I 89 I lh ount (sacks) I 60 I 

I Volume 61) 1 12 I Volume @W 19 

Yield (fWsx) 1.18 I Yield mm0 1 1.15 I 
/Excess (Q/o) 1 20 I Excess Pm 

Caliper / Open Hole 

20 

C (Caliper / Open Hole 1 C I 
IFrom / To (m) I 1650 / 1800 1 IFrom / To (m) I 1018 / 1068 ] 

IDesigned Top (m) 1650 I IDesigned Top (m) 1018 I 
IDensity /Density I 1.9 I 

(Thickening Time (hrs) I 

1 Water Req’d I I 
Water Used (gaI/sack) 

Water Source 

5 

SEAWATER Water Source 

Total Vol. Mixed (bbl) 

Volume Pumped (bbl) 

-- Volume in Well (bbl) 

FRESH 

19 

19 

19 

ITotal Vol. Mixed (bbl) I 12 I 
IVolume Pumped (bbl) I 12 I 
IVolume in Well (bbl) I 12 I 

IComp. Strength (lbs) I I IComp. Strength (lbs) I I 
I Time (W 1 I Time (W 

Temp (“C) Temp (“C) 

Comp. Strength (lbs) 

I Time W-s) 1 

Comp. Strength (lbs) 

Time (W 

Temp (“C) 

BHST w 

BHCI (“C) 

Outside Temp (“C) 15 

Additives 15 gal of 5 GAUlO SCR-IOOL 

Temp (“C) 

BHST (“C) 

I BHCT (“Cl 1 I 
[Outside Temp (“C) 1 15 I 
Additives 1 Of 1 

File: MINI-SLR Checked: Date: 07-Sep-93 
1 
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File: MINlSLR 

A 

Checked: Date: 07-Sep-93 

f 
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FINAL DRILLING REPORT 

MINERVA-1 

SECTION 7 

File: MIN I-HDRDOC Date: 1 September 199: 



1 i i 
e 0 !!iz”rn FINAL DRILLING REPORT 

7.0 WEATHER DATA MINERVA-1 
Date w Wind 

VC!l 
(Knots) 

Wind 
Dir 

Temp Visibility Weather State Swell Swell sweu Wave Wave Wave Heave Pitch Roll Bar 
High Height Per Dir Height Per Dir PIX?SUre 

VW) (NM ON (set) (ml (set) (ml (deg) (deg) (HW 
w/03/93 1 12 150 22 15 FINE 1.8 9 240 0.2 3 150 1 2 1.4 1019 
07/03/93 2 16 150 22 15 FINE 1.8 9 240 0.3 3 150 1 1.5 1 1013 
08/03/93 3 22 140 22 15 FINE 1.8 11 240 1.2 3 140 1 0.3 1 1018 
09/03/93 4 20 160 21 15 FINE 2 9 240 0.5 3 160 1 0.4 0.5 1018 
1 o/03/93 5 15 200 22 15 FINE 2.5 10 200 0.5 3 200 1 0.5 0.3 1020 
1 l/03/93 6 15 110 18 15 FINE 2.5 10 200 0.5 3 200 1 0.8 0.3 1026 
12/03/93 7 22 140 24 15 FINE 2 9 220 0.4 3 140 1.3 0.8 0.3 1023 
13/03/93 8 16 150 32 I5 FINE 1.8 9 220 0.4 2 150 1 0.4 0.3 1023 
14/03/93 9 22 130 21 15 FINE 1.2 9 220 0.3 2 130 0.7 0.4 0.2 1014 
15/03/93 10 16 200 26 15 FINE 1.2 9 230 0.3 3 200 0.7 0.4 0.2 1018 
16/03/93 11 20 15 FINE 0.8 I 0.4 0.3 1023 
17/03/93 12 24 130 20 15 FINE 1.6 10 240 0.7 3 130 1.2 0.6 0.4 1022 
18/03/93 13 10 260 23 15 FINE 1.7 10 240 0.3 3 260 0.8 0.6 0.4 1021 
19/M/93 14 16 100 24 15 RAIN 1.7 11 240 0.3 3 100 0.8 0.4 0.4 1021 
20/03/93 15 21 135 26 15 FINE 1.4 10 240 0.8 3 135 0.8 0.4 0.3 1020 
21/03/93 16 30 30 24 20 FINE 1.5 10 250 0.6 3 30 0.8 0.7 0.9 1020 
22/03/93 17 30 320 24 15 FINE 1.5 10 230 0.8 3 320 1 0.6 0.6 1012 
23/03/93 18 14 60 17 12 FINE/CLEAR 0.7 10 230 0.5 3 260 0.6 0.5 0.3 1020 
24/03/93 19 8 130 18 12 FINE/CLEAR 1 10 230 0.5 3 130 1 0.4 0.4 1019 
25103193 20 8 90 16 12 FINE/CLEAR 1 10 230 0.3 3 290 0.9 0.4 0.5 1012 
26/03/93 21 15 290 19 6 FINE/CLEAR 1 10 210 0.5 3 290 0.5 0.2 0.2 1008 
27/03/93 22 20 310 16 12 FINE/CLEAR 1.3 - 10 210 0.6 3 310 0.5 0.4 0.3 1010 
28/03/93 23 25 230 16 12 FINE 1.5 10 210 1.2 3 230 1.5 1 0.6 1015 
29/03/93 24 20 200 26 15 FINE 2.5 10 210 1.2 3 200 1.7 0.7 0.5 1022 
30/03/93 25 15 50 19 15 FINE 1.7 10 210 0.3 3 50 0.5 0.4 0.3 1017 
3 l/03/93 26 6 310 24 15 FINE 1.5 10 210 0.3 3 310 0.4 0.3 0.2 1013 
01/04/93 27 16 200 20 15 FINE 2 10 230 1 3 200 1 0.3 0.2 1020 
02/04/93 28 8 50 18 15 FINE 2 10 230 0.3 3 50 0.8 0.3 0.3 1023 
03/04/93 29 18 60 31 15 FINE 1.5 10 220 0.3 3 60 1 0.3 0.2 1019 
04/04/93 30 15 40 24 15 FINE 1.5 9 230 0.3 2 40 0.2 0.3 0.8 1013 
05/04/93 31 38 250 18 15 FINE 4 8 250 2 4 250 1.3 0.8 0.4 1011 
06/04/93 32 26 320 22 15 CLOUDY 3 9 250 1.3 3 320 1.2 0.3 0.3. 1016 
07/04/93 33 22 240 20 5 RAIN 4 9 240 1.3 3 240 1.7 0.8 0.2 1019 

File: MIN l_WTR Date: 03-Sep-93 





FINAL DRILLING REPORT 

7.1 MOORING DIAGRAM MINERVA-I 
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VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

3. FORMATION SAMPLING 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

3.1 Ditch Cuttings 

Cuttings were returned to the sea floor above 560 m. The 12.25” hole was drilled 
from 560 m to 1204 m, the 8.5” hole from 1204 m to 2107 m and the 6.0” hole 
from 2107 m to 2425 m (TD). Ditch cuttings were collected from the shakers at 5 
m intervals between 560 m to 1100 m, except where high ROP necessitated 
increasing the sample interval to 10 m and at 3 m interval from 1100 m to 2425 m 
(TD), except where high ROP necessitated increasing the sample interval to 6 m. 

Circulation times were checked periodically with carbide-acetylene gas samples 
and pump stroke counters. Calculated lag times were refined accordingly. 

Table 1 presents the sampling program used in the drilling of Minerva- 1. Washed 
and dried cuttings samples were prepared in five sample splits, one each being sent 
to Bridge Oil and the government bodies: the Bureau of Resource Sciences, 
Canberra, and the Victorian Department of Energy and Minerals, Melbourne. The 
two remaining splits were sent to BHP Petroleum, Melbourne. Two sets of 
unwashed samples and one set of Petrocraft sample vials were also sent to BHP 
Petroleum, Melbourne. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Table 1 
Ditch Cuttings Samples 

- 

Treatment 
Collection Purpose 
Interval - Distribution of Sample 

Washed No samples: BHPP (2)* 100 g split samples 
84.3 m - 560 m Bridge Oil (1) 
5 m samples: Vie DEM (1) *1 for geochemistry 
56Om-11OOm BRS (1) 
Except: 
655, 680, 695, 710, 715, 725, 805, 815, 880, 895, 
930. 
3 m samples: 
1800 m - 2735 m 
Except: 
1256, 1268, 1274, 1280, 1295, 1304 and 1364. The sample at 
2069 m was not collected due to the shaker screens being changed. 

Treatment 
Collection 
Interval Distribution 

Purpose 
of Sample 

-- Unwashed as above BHPP (2) 1 for bulk storage 
and possible 
palaeontological/ 
paly nological 
analysis. 

1 for possible 
fission-track 
analysis. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

3.1.1 Cuttings Description Summary 

All depths are referenced to the rotary table (RT) which is 25.3 m above Mean 
Sea Level. Depths were determined by reference to lag time, ROP and MWD 
data. 

Depth mRT Description 

82-560 Returns to seafloor 

560-564 INTERBEDDED PEBBLY CONGLOMERATE. 
FERRUGINOUS SANDSTONE AND SILTY CLAYSTONE 

PEBBLY CONGLOMERATE: (30%) off white to light grey to 
occasionally light yellow, extremely hard, medium to occasionally 
large pebble, subrounded to rounded (all broken by bit, and very 
angular), moderately sorted quartz, abundant very strong siliceous 
cement, trace moderately strong calcareous cement, trace to rare 
strong pyrite cement, rare rounded calcite pebbles, nil visual 
porosity. 

F’ERRUGINOUS SANDSTONE: (30%) light brownish grey, 
occasionally medium brownish grey and light grey, moderately 
hard to hard, friable with loose grains in part, fine to coarse, 
dominantly medium to coarse, occasionally very fine and very 
coarse, dominantly subrounded, rarely subangular, very poorly 
sorted iron stained quartz, common medium to dark brown 
(chaomositic?) argillaceous matrix, trace strong pyrite and 
moderately weak calcareous cement, trace to rare moderately 
strong iron oxide/hydroxide cement, trace to occasionally common 
medium to coarse grained iron oxide/hydroxide pellets, trace pyrite 
nodules, occasionally replacing fossil fragments, trace medium 
grained glauconite pellets, rare foram and shell fragments, very 
poor visual porosity. 

SILTY CLAYSTONE: (40%) medium to dark brown and 
brownish grey, soft, dispersive in part, sticky in part, abundantly 
silty and grading to argillaceous siltstone in part, rare medium 
grained glauconite pellets, rare carbonaceous flakes, non 
calcareous. 

564 - 655 SILTY CLAYSTONE WITH MINOR INTERBEDDED 
SANDSTONE 

SILTY CLAYSTONE GRADING TO ARENACEOUS 
CLAYSTONE: (20-100%) generally as above, becoming 
arenaceous below 610 mRT, firm in part with abundant silt to very 
fine and tine quartz grams, micromicaceous, rare carbonaceous 
flecks, minor disseminated microcrystalline pyrite, grades to 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Depth mRT Description 

argillaceous sandstone in part, minor pyrite nodules, minor 
interbeds of medium brown dolomite bands. 

SANDSTONE : (0430%) clear, friable with loose grains, rare 
aggregates, fine/medium to coarse grained, occasionally very fine 
and very coarse grained, subrounded to rounded and occasionally 
very well rounded, moderately sorted quartz grains, aggregates 
typically very well cemented with very hard pyrite cement, no 
calcite cement, ?minor inferred dark brownish grey argillaceous 
matrix (generally washed out), rare nodular pyrite, very good 
inferred porosity. 

655 - 666 SANDSTONE WITH INTERBEDDED CLAYSTONE AND 
MINOR DOLOMITE 

SANDSTONE: (70-85%) clear to opaque, light green in part, 
friable with loose grains, medium/coarse to very coarse grained, 
occasionally granule/pebble grade, subrounded to rounded, 
moderately well sorted quartz grains, ?minor medium brownish 
green argillaceous matrix (generally washed out), trace pyrite 
cement in part, rare glauconite, very good inferred porosity. 

Note: sandstone may be bimodal, with a medium/coarse fraction 
and a very coarse/pebble fraction, interbedded over the sample 
interval. 

CLAYSTONE: (lo-20%) medium greyish brown to greyish green, 
soft, sticky, dispersive in part, micromicaceous, trace 
carbonaceous matter, trace glauconite pellets, trace to rare quartz 
silt and very fine sand grains. 

DOLOMITE: (5-10%) buff with peppery appearance, very hard, 
blocky, rare dispersed very fine glauconite pellets and trace 
carbonaceous specks giving a peppery effect. Interpreted as minor 
interbeds. 

666-749 SANDSTONE 

SANDSTONE: (100%) dominantly orangey red grading in part to 
red and rust brown, becoming less red and more brown with 
depth, friable with loose grains, medium to very coarse grained, 
occasionally granule grade, subangular to subrounded, poorly to 
moderately sorted reddish stained quartz, common medium reddish 
brown dispersive argillaceous matrix (washed away), rare 
moderately strong siliceous cement in part, trace to rare fine to 
coarse dark brown iron oxide/hydroxide pellets, rare very coarse 
cherty and/or metamorphic lithics, rare limonitic argillaceous 
matrix in part, rare pyrite nodules/cement, rare mica, poor to fair 
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Depth mRT Description 

inferred/visual porosity. 

749 - 771 SILTY ARENACEOUS CLAYSTONE INTERBEDDED WITH 
SANDSTONE -- 

SILTY ARENACEOUS CLAYSTONE: (40~80%) medium to 
dark grey, soft, sticky, abundantly silty, moderately finely 
arenaceous, rare carbonaceous flecks, rare fine glauconite pellets, 
in part grading to very fine silty sandstone. 

SANDSTONE: (20-60%) generally as above, becoming 
dominantly light to medium brown with depth, friable with loose 
grains, medium to very coarse grained, occasionally granule grade, 
subangular to subrounded, poorly to moderately sorted reddish 
stained quartz, common medium reddish brown dispersive 
argillaceous matrix (washed away), rare moderately strong 
siliceous cement in part, trace to rare fine to coarse dark brown 
iron oxide/hydroxide pellets, rare very coarse cherty and/or 
metamorphic lithics, rare limonitic argillaceous matrix in part, rare 
pyrite nodules/cement, rare mica, poor to fair inferred/visual 
porosity. 

771 - 784 

784 - 852 

CLAYSTONE 

CLAYSTONE: (100%) medium to occasionally dark brownish 
grey, soft, dispersive in part, sticky in part, common micromica, 
trace to rare silt and very fine sand grains, non calcareous, rare 
carbonaceous flecks, rare fine glauconite pellets, grades to silty 
arenaceous claystone. 

SANDSTONE INTERBEDDED WITH CLAYSTONE 

SANDSTONE: (50-100%) light grey to clear, occasionally very 
light greenish grey in part, friable with abundant loose grains, 
medium to granule grade, dominantly medium to coarse grained, 
subangular to dominantly subrounded, poorly sorted quartz, trace 
to common medium grey to brownish grey occasionally greenish 
grey dispersive argillaceous matrix, rare moderately weak siliceous 
cement in part, rare coarse to granule grade light yellow, grey, 
green and brown lithics, trace fine glauconite pellets, rare mica, 
trace to rare pyrite nodules, rare interbedded medium brown 
dolomitic bands with rare glauconite pellets, fair to occasionally 
good visual/inferred porosity. 

CLAYSTONE: (O-50%) generally as above, medium to dark 
brownish grey, soft, dispersive in part, sticky in part, common 
micromica, trace to rare silt and very fine sand grains, non 
calcareous, rare carbonaceous flecks, rare fine glauconite pellets, 
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Depth mRT Description 

grades to silty arenaceous claystone. 

852 - 903 SANDSTONE INTERBEDDED WITH CLAYSTONE 
-- 

SANDSTONE: (lo-95%) light grey to medium greyish brown, 
slightly hard to friable with loose grains, fine/medium grained, 
rarely medium grained, subrounded to subangular, well sorted 
quartz grains, with light grey to medium greyish brown 
argillaceous matrix, minor calcareous/dolomitic cement, rare 
siliceous cement, trace coarse, coloured lithics, poor visual 
porosity. 

CLAYSTONE: (5-90%) medium greyish brown, soft, dispersive 
in part, sticky in part, with common silt and very fine quartz 
grains, micromicaceous, trace carbonaceous matter, trace 
glauconite. 

903 - 915 SANDSTONE 

SANDSTONE: (100%) very light grey to clear, friable with 
abundant loose grains, moderately hard in part, dominantly 
medium, occasionally coarse to very coarse, dominantly 
subangular to occasionally subrounded, moderately sorted quartz 
grains, common light grey dispersive argillaceous matrix (mostly 
washed out), trace to rare moderately strong pyrite cement, trace 
detrital coal fragments, trace pyrite nodules, fair to good visual 
porosity. 

915 - 945 SANDSTONE INTERBEDDED WITH CLAYSTONE 

SANDSTONE: (40-60%) very light grey to clear, friable with 
abundant loose grains, moderately hard in part, dominantly 
medium, occasionally coarse to very coarse, dominantly 
subangular to occasionally subrounded, moderately sorted quartz 
grains, common light grey dispersive argillaceous matrix (mostly 
washed out), trace to rare moderately strong pyrite cement, trace 
detrital coal fragments, trace pyrite nodules, fair to good visual 
porosity. 

CLAYSTONE: (40-60%) medium to occasionally dark grey and 
brownish grey, soft to firm, occasionally moderately hard, trace 
micromica, trace silt, rare fine quartz grains, trace to rare 
carbonaceous flecks, rare microcrystalline pyrite, non calcareous. 

945 - 1022 SILTY CLAYSTONE INTERBEDDED WITH SANDSTONE 

SILTY CLAYSTONE: (70-100%) medium to dark grey, 
occasionally light to medium grey in part, dominantly soft, 
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abundantly silty, trace to rare carbonaceous flecks, moderately 
arenaceous in part, non calcareous. 

SANDSTONE: (O-3@!%) light to medium grey to light olive green, 
friable with abundant loose grains, very fine to dominantly fine, 
occasionally moderately hard, subangular to subrounded, well 
sorted quartz grains, trace to occasionally abundant light to 
medium grey argillaceous matrix, common moderately weak to 
moderately strong calcareous cement, rare mica, rare pyrite, rare 
carbonaceous detritus, rare coarse to very coarse yellow, red and 
reddish brown quartz grains (possibly cavings), poor to 
occasionally fair visual porosity. 

1022 - 1028 SANDSTONE 

SANDSTONE: (100%) clear to light grey, hard to moderately 
hard, occasionally friable with common loose grains in part, 
medium to very coarse, dominantly coarse, dominantly subangular 
to occasionally subrounded, moderately sorted quartz grains, trace 
medium grey dispersive argillaceous matrix, common to 
occasionally abundant strong siliceous cement, trace strong 
calcareous cement, rare strong pyrite cement, trace glauconite 
pellets, rare carbonaceous detritus and laminae, rare pyrite 
nodules, very rare pyrite replacement of plant remnants, very rare 
dolomite band as above, very poor to poor visual porosity. 

1028 - 1100 CLAYSTONE INTERBEDDED WITH MINOR SANDSTONE 

CLAYSTONE: @O-100%) light grey to medium brownish grey, 
soft, dispersive in part, sticky in part, moderately silty, trace 
micromica, trace fine carbonaceous flecks and laminae, trace very 
fine quartz grains, non calcareous. 

SANDSTONE: (O-20%) clear and off white to light grey, 
moderately hard and occasionally hard, rarely friable with loose 
grains, dominantly fine to occasionally medium, rarely coarse, 
subangular to subrounded, moderately sorted quartz grains, trace 
light grey dispersive argillaceous matrix, common strong siliceous 
cement, trace to occasionally abundant moderately strong 
calcareous cement, trace strong pyrite cement, rare very fine 
glauconite, trace grey lithics, poor to very poor but occasionally 
fair visual porosity. 

1100 - 1123 ARGILLACEOUS SILTSTONE INTERBEDDED WITH 
SANDSTONE 

- 
ARGILLACEOUS SILTSTONE: (60-100%) light grey to 
medium brownish grey, soft, dispersive in part, abundantly 
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argillaceous, trace micromica, trace fine carbonaceous flecks and 
laminae, trace very fine quartz grains, non calcareous. 

SANDSTONE: (O-40%) off-white to light grey, occasionally very 
light greenish grey, moderately hard to occasionally hard, rarely 
friable with trace loose grains, dominantly fine, occasionally 
medium in part, dominantly subrounded, well sorted quartz, trace 
light grey dispersive argillaceous matrix, common to occasionally 
abundant moderately weak to moderately strong calcareous cement, 
rare moderately strong siliceous cement, trace to common fine 
glauconite, trace mica, trace grey lithics, trace carbonaceous 
detritus, trace hard medium brown dolomite band, poor to very 
poor visual porosity. 

1123 - 1148 SILTY CLAYSTONE INTERBEDDED WITH SANDSTONE 

SILTY CLAYSTONE: (80-100%) medium to dark grey and 
brownish grey, occasionally off-white to light grey in part, soft, 
rarely firm, dominantly dispersive, occasionally sticky, commonly 
to occasionally abundantly silty, trace fine glauconite, trace 
carbonaceous flecks and laminae, trace micromica, non calcareous. 

SANDSTONE: (O-20%) generally as above, dominantly hard, 
common to abundant strong calcareous and siliceous cement, very 
poor visual porosity. 

1148 - 1204 CLAYSTONE INTERBEDDED WITH SANDSTONE 

CLAYSTONE: (85-100%) medium to dark grey and brownish 
grey, occasionally off-white to light grey in part, soft, rarely firm, 
dominantly dispersive, occasionally sticky, moderately silty, trace 
fine glauconite, trace carbonaceous flecks and laminae, trace 
micromica, non calcareous. 

SANDSTONE: (Tr-15%) clear, friable with abundant loose grains, 
fine to medium grained, becoming dominantly medium to coarse 
grained with depth, subangular, becoming dominantly subrounded 
with depth, poorly to moderately sorted quartz, no apparent matrix 
or cement at top, trace light grey argillaceous matrix at depth, 
good to very good inferred porosity. 

1204 - 1208 CLAYSTONE INTERBEDDED WITH PEBBLY 
CONGLOMERATE 

CLAYSTONE: (80%) medium to dark grey, occasionally 
medium to dark brownish grey, firm, moderately hard in part, 
blocky, rarely subfissile in part, moderately silty, rare micromica, 
trace to rare glauconite and carbonaceous flecks and detritus, 
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1208 - 1300 

1300 - 1309 

1309 - 1379 

rarely finely arenaceous in part, non calcareous. 

PEBBLY CONGLOMERATE: (20%) light grey, clear to light 
yellowish brown in part, very hard, medium pebbles, rounded (all 
broken and angular), and common coarse to very coarse, 
subrounded to rounded sand grains, moderately sorted quartz with 
light yellowish brown staining in part, rare to common grey and 
light brown, very coarse to granule lithics, abundant strong 
siliceous and calcareous cement, rare to common strong pyrite 
cement, trace medium brown very hard dolomite band, rare very 
coarse pyrite nodules, nil visual porosity. 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE: (100%) medium/light to dark grey, occasionally 
medium to dark brownish grey and greenish grey, firm to 
moderately hard, blocky, rarely subfissile in part, moderately silty, 
common glauconite, rare micromica, trace to rare carbonaceous 
flecks and laminae, rarely finely arenaceous in part, slightly 
calcareous, rare bands of medium brown moderately hard dolomite 
(with trace glauconite), trace fractures filled with calcareous 
material, grades to argillaceous siltstone, trace moderately bright 
yellowish white mineral fluorescence. 

SANDSTONE 

SANDSTONE: (100%) clear, translucent to very light grey in 
part, friable with common loose grains, dominantly fine to 
occasionally medium grained, trace very light grey to greenish 
grey dispersive argillaceous matrix, common medium grained 
glauconite, good to very good inferred porosity. 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE: (100%) generally as above, dominantly medium to 
dark brownish grey and greenish grey, firm to moderately hard, 
blocky, rarely subtissile in part, moderately silty, common 
glauconite, rare micromica, trace to rare carbonaceous flecks and 
laminae, rarely finely arenaceous in part, slightly calcareous, rare 
bands of medium brown moderately hard dolomite (with trace 
glauconite), trace fractures filled with calcareous material, grades 
to argillaceous siltstone, trace moderately bright yellowish white 
mineral fluorescence. 
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1379 - 1448 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE: (100%) generally as above, medium to dark grey to 
brownish grey, firm to moderately hard, rarely hard in part, 
occasionally soft in part, dominantly blocky, rarely subfissile, 
abundantly silty, rarely micromicaceous and carbonaceous, very 
slightly carbonaceous in part, occasionally finely arenaceous in 
part, trace fracture filling calcareous material, trace light to 
dominantly medium brown hard dolomite band, rare glauconite, nil 
to trace pyrite nodules. 

1448 - 1490 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE INTERBEDDED WITH TRACE SANDSTONE 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE: (100%) generally as above, dominantly medium 
grey, dark brownish grey in part, commonly light/medium greyish 
brown, light/medium greyish brown fraction is moderately 
calcareous. 

SANDSTONE: (Tr) clear to light grey, friable with predominantly 
loose grains, medium grained, subangular, moderately sorted 
quartz grains, minor fairly strong silica cement, rare light grey 
argillaceous matrix, ?fair inferred porosity. 

1490 - 1563 ARGILLACEOUS SILTSTONE GRADING TO SILTY 
CLAYSTONE 

ARGILLACEOUS SILTSTONE GRADING TO SILTY 
CLAYSTONE: (100%) generally as above, medium to 
medium/dark greyish brown to grey, firm to slightly hard, 
commonly moderately hard, subblocky to blocky, darker fraction 
generally blocky, occasionally subfissile, rare calcareous cement, 
trace ?siliceous cement, abundant medium/dark greyish brown 
slightly calcareous argillaceous matrix, commonly matrix 
supported and grading to silty claystone, rarely to commonly finely 
arenaceous, rare carbonaceous flecks, rare glauconite, common 
micromica and trace mica flakes, trace microcrystalline and fine 
grained cryptocrystalline pyrite, trace fossil fragments, trace 
medium brown moderately hard dolomite bands (with trace very 
fine grained glauconite, trace carbonaceous flecks). 

1563 - 1649 ARGILLACEOUS SILTSTONE 

ARGILLACEOUS SILTSTONE: (100%) generally as above, 
dominantly medium to occasionally dark grey and brownish grey, 



- 
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firm to moderately hard, occasionally hard, subblocky to 
dominantly blocky, rarely subfissile, trace siliceous cement in part, 
abundantly argillaceous, rarely to commonly micromicaceous, 
trace to rare carbonaceous flecks, moderately finely arenaceous in 
part, trace pyrite and calcareous material fracture infill, trace to 
rare Inoceramus, nil to trace shell fragments, trace to rare 
glauconite, rare medium brown hard dolomite bands. 

1649 - 1651 SANDSTONE 

SANDSTONE: (100%) light grey to clear, friable with common 
loose grains, moderately hard in part, fine to medium grained, 
very occasionally coarse grained in part, subangular to dominantly 
subrounded, moderate to well sorted quartz grains, rare to 
occasionally common moderately weak to moderately strong 
calcareous cement, nil to trace moderately strong siliceous cement, 
rare to occasionally common dominantly off white to occasionally 
light grey argillaceous matrix, trace carbonaceous detritus, trace to 
rare mica, nil to trace partially altered feldspar, trace to nil lithics, 
fair to poor visual porosity. 

1651- 1667 SILTSTONE INTERBEDDED WITH CLAYSTONE AND 
RARE SANDSTONE 

SILTSTONE: (lo-100%) medium grey to occasionally medium 
brownish grey, firm to moderately hard, blocky, abundantly 
argillaceous, trace to rare moderately strong calcareous cement, 
trace to rare glauconite and carbonaceous flecks, trace mica, trace 
partially altered feldspar, commonly to abundantly finely 
arenaceous, grading in part to fine argillaceous sandstone, nil to 
very poor visual porosity. 

CLAYSTONE: (O-80%) medium to dark grey, firm to moderately 
hard, subblocky to dominantly blocky, rarely to moderately silty in 
part, trace carbonaceous flecks, trace to rare glauconite, non 
calcareous. 

SANDSTONE: (O-60%) two varieties: (i) clear to light grey to 
very light brownish grey, friable with abundant loose grains, 
dominantly medium to occasionally coarse, dominantly 
subrounded, moderately sorted quartz, trace light grey dispersive 
argillaceous matrix, good to very good inferred porosity. 
(ii) generally as above, hard to very hard, common to abundant 
strong calcareous siliceous and rare to common pyritic cement, nil 
to poor visual porosity. 

L. 

1667 - 1693 CLAYSTONE INTERBEDDED WITH ARGILLACEOUS 
SANDSTONEHLTSTONE 
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CLAYSTONE: (40~80%) medium to dark grey, firm to 
moderately hard, subblocky to dominantly blocky, rarely to 
moderately silty in part, trace carbonaceous flecks, trace to rare 
glauconite, non calcareous. 

ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: (20-60%) light to medium grey 
to occasionally medium brownish grey, moderately hard, rarely 
friable with rare to common loose sand grains, very fine to fine, 
silt size in part, rarely medium in part, dominantly subrounded, 
moderately well sorted quartz, abundant off-white to light grey 
argillaceous matrix, trace to rare moderately strong calcareous 
cement, trace to rare glauconite and carbonaceous flecks, trace 
mica, trace partially altered feldspar, commonly to abundantly 
finely arenaceous, grading in part to argillaceous siltstone, poor to 
very poor visual porosity. 

1693 - 1745 SILTY CLAYSTONE 

SILTY CLAYSTONE: (100%) medium to dark grey, occasionally 
medium to dark brownish grey, firm to moderately hard, 
dominantly blocky to occasionally subfissile, common to abundant 
silt in part, rarely very finely arenaceous in part, trace micromica 
and carbonaceous flecks, common fine to medium glauconite 
pellets, trace pyrite nodules, non calcareous. 

1745 - 1816 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE: (100%) medium to dark grey, occasionally medium 
to dark brownish grey and greenish grey, firm to moderately hard, 
occasionally hard in part, dominantly blocky to occasionally 
subfissile, common to abundant silt in part, rarely very finely 
arenaceous in part, trace micromica and carbonaceous flecks, 
common fine to medium glauconite pellets, trace pyrite nodules, 
non calcareous, grading in part to argillaceous siltstone. 

1816 -1821 SANDSTONE 

SANDSTONE: (100%) clear to translucent, ?friable with abundant 
loose grains, moderately hard aggregates in part, medium to very 
coarse, dominantly coarse, subrounded to predominantly 
subangular (angularity due to fracturing from PDC bit cutting 
action) moderately sorted quartz grams, rare to occasionally 
common off white to light grey dispersive argillaceous matrix 
(washed away), rare to common moderately strong siliceous 
cement, trace mica, trace pyrite nodules and weak microcrystalline 



MC/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

Depth mRT Description 

pyrite cement, fair to good inferred porosity. 
- 

1821- 1847 SANDSTONE INTERBEDDED WITH ARGILLACEOUS 
SILTSTONE AND MINOR CLAYSTONE 

For description see section 3.3.1 “Core Description”. 

1847 - 1910 SANDSTONE INTERBEDDED WITH RARE CLAYSTONE 

SANDSTONE: (60-100%) clear to light grey, moderately hard to 
friable with abundant loose grains in part, medium to very coarse 
grained, occasionally fine grained and granule grade, subangular to 
subrounded (angular grains broken due to bit action), poorly to 
moderately sorted quartz grains, trace light grey dispersive 
argillaceous matrix (washed away), rare to common moderately 
strong siliceous cement, trace moderately strong pyrite cement, 
trace disseminated cryptocrystalline pyrite and pyritised plant 
fragments, trace coaly detritus, nil to trace lithics, nil to trace 
structural kaolinite, fair to occasionally good visual porosity in 
Pm* 

- 

CLAYSTONE: (O-40%) medium to dark grey, firm to moderately 
hard, blocky to occasionally subfissile, slightly silty, non 
calcareous, rare carbonaceous flecks and micromica, trace coaly 
fragments. 

1910 - 1944 SANDSTONE INTERBEDDED WITH RARE CLAYSTONE 

SANDSTONE: @O-100%) generally as above, clear to 
occasionally light grey, friable with abundant loose grains to 
moderately hard, medium to very coarse, dominantly coarse, 
occasionally fine, dominantly subrounded, moderately to well 
sorted quartz grains, rare off white kaolinitic and light grey 
dispersive argillaceous matrix (washed away), rare to occasionally 
common moderately weak to occasionally moderately strong 
siliceous cement, trace moderately strong pyrite cement, fine 
aggregates have no cement, trace coaly detritus, structural kaolinite 
grains and pyrite nodules, good inferred porosity. 

CLAYSTONE: (O-20%) medium to dark grey, occasionally 
medium brownish grey , firm to moderately hard, trace micromica 
and carbonaceous flecks, non calcareous, moderately silty, rarely 
finely arenaceous in part, grading in part to argillaceous siltstone. 

1944 - 1948 CLAYSTONE 

CLAYSTONE: (100%) medium to occasionally dark grey, 
medium brownish grey in part, firm, rarely soft and sticky, 
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occasionally subblocky, moderately silty, grading in part to 
argillaceous siltstone, non calcareous, trace carbonaceous flecks, 
rare coaly particles. 

- 
1948 - 1995 SANDSTONE INTERBEDDED WITH CLAYSTONE 

SANDSTONE: (50-100%) clear to light grey, friable with 
abundant loose grains, moderately hard in part, fine to coarse 
dominantly medium grained, occasionally very coarse, subangular 
to dominantly subrounded, poorly sorted quartz grains, rare to 
occasionally common light grey argillaceous matrix, rare 
moderately strong siliceous cement, nil to trace moderately strong 
pyrite cement, trace coaly particles, mica and lithics, trace rock 
flour, fair to good inferred porosity. 

CLAYSTONE: (050%) medium to occasionally dark grey, 
medium brownish grey in part, firm, rarely soft and sticky, 
occasionally subblocky, moderately silty, grading in part to 
argillaceous siltstone, non calcareous, trace carbonaceous flecks, 
rare coaly particles. 

1995 - 2004 CLAYSTONE INTERBEDDED WITH RARE SANDSTONE 

CLAYSTONE: (90-100%) two types (i) 70% : off white, soft, 
amorphous and dispersive in part, silty commonly finely 
arenaceous in part. (ii) 30% : medium to occasionally dark grey, 
firm to moderately hard in part, subblocky, rare micromica, trace 
disseminated microcrystalline pyrite, trace carbonaceous flecks, 
grades in part to argillaceous siltstone. 

SANDSTONE: (O-10%) clear to light grey, friable with abundant 
loose grains to moderately hard, predominantly fine to medium 
grained, rare coarse, trace granule (possibly cavings), subrounded 
to subangular, well sorted quartz grains, trace to rare off white 
kaolinite and light grey argillaceous matrix, nil to rare moderately 
strong siliceous cement in part, trace carbonaceous flecks, trace 
microcrystalline pyrite, fair visual porosity. 

2004 - 2018 SANDSTONE INTERBEDDED WITH RARE CLAYSTONE 

SANDSTONE: (60-100%) clear to light grey, friable with 
abundant loose grains, moderately hard in part, fine to coarse, 
dominantly medium/coarse grained, occasionally very coarse, 
subangular to subrounded, poorly sorted quartz grains, rare off 
white kaolinitic and light grey argillaceous matrix, rare moderately 
strong siliceous cement, nil to trace moderately strong pyrite 
cement, trace coaly particles, mica and lithics, fair to good 
inferred porosity. 
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CLAYSTONE: (O-40%) medium to occasionally dark grey, 
medium brownish grey in part, firm and moderately hard in part, 
rarely soft and sticky, occasionally subblocky, moderately silty, 
grading in part to argillaceous siltstone, non calcareous, trace 
carbonaceous flecks, rare coaly particles. 

2018 - 2042 CLAYSTONE INTERBEDDED WITH SANDSTONE 

CLAYSTONE: (lo-90%) two types, subequal (i) off white, soft 
to commonly firm, amorphous and dispersive in part, silty and 
commonly finely arenaceous in part, (ii) medium to occasionally 
dark grey, firm to moderately hard in part, subblocky, rare 
micromica, trace disseminated microcrystalline pyrite, trace to 
occasionally common carbonaceous flecks and grains, grades in 
part to argillaceous siltstone. 

SANDSTONE: (lo-90%) clear to light grey, friable with abundant 
loose grains, moderately hard in part, fine to coarse, dominantly 
medium/coarse grained, occasionally very coarse, subangular to 
subrounded, poorly sorted quartz grains, rare off white kaolinitic 
and light grey argillaceous matrix, rare moderately strong siliceous 
cement, nil to rare moderate to very strong pyrite cement, trace 
coaly particles, mica and lithics, fair to good inferred porosity. 

./ 
2042 - 2059 SANDSTONE INTERBEDDED WITH RARE CLAYSTONE 

SANDSTONE: (80-100%) clear to light grey, slightly hard to 
friable with loose grains, medium/coarse grained, rare fine to 
medium and very coarse to granule grains, subangular to 
occasionally subrounded, generally well sorted quartz grains, rare 
to minor strong siliceous cement, occasional trace calcareous 
cement, occasional trace strong pyrite cement, rare light grey 
argillaceous matrix (commonly washed away), rare medium 
greyish green lithics and glauconite grains, trace carbonaceous 
detritus rarely as laminae, trace mica flakes within laminae, trace 
microcrystalline pyrite, fair to good inferred porosity. 

CLAYSTONE: (O-20%) two types: (i) 50-70% : medium to 
medium/dark brownish grey, soft and amorphous to dominantly 
firm to slightly hard and subblocky, silty, rare very fine glauconite 
grains, trace carbonaceous flecks, rare micromica, trace 
calcareous, trace finely arenaceous, trace microcrystalline pyrite, 
trace grey lithics; (ii) 30-50%: off white, subblocky, firm to 
slightly hard in part, silty, commonly finely arenaceous, very 
slightly calcareous in part, trace carbonaceous flecks. 

2059 - 2066 CLAYSTONE INTERBEDDED WITH SANDSTONE 
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CLAYSTONE: (50-100%) two types, subequal: (i) medium to 
medium/dark brownish grey, as above; (ii) off white, subblocky, 
soft to firm and slightly hard in part, silty, commonly finely 
arenaceous, very slightly calcareous in part, trace carbonaceous 
flecks. 

SANDSTONE: (O-50%) generally as above, predominantly fine to 
medium grained with abundant coarse grains and occasional very 
coarse/granule grade. 

2066 - 2107 CLAYSTONE INTERBEDDED WITH SANDSTONE 

CLAYSTONE: (20-100%) two types: (i) O-40% : off white, soft to 
firm, amorphous to subblocky, commonly finely arenaceous, trace 
carbonaceous specks, trace microcrystalline pyrite and 
cryptocrystalline pyritic nodules, (ii) 60-100% : medium brownish 
grey to dominantly greyish brown, grading to medium/dark in 
part, soft to firm, sticky in part, subblocky, silty, rarely finely 
arenaceous in part, trace carbonaceous flecks, trace coaly particles, 
trace glauconite, non calcareous, grades to silty arenaceous 
sandstone. Type (ii) becomes predominant below 2080 mRT. 

SANDSTONE: (O-SO%) light to medium grey, friable to 
moderately hard, fine to medium grained, subangular to 
subrounded, well sorted quartz grains, rare moderately strong 
siliceous cement, rare to abundant off white kaolinitic and medium 
to dark grey to greyish brown argillaceous matrix, grades in part 
to arenaceous claystone, nil to rare carbonaceous material, trace 
lithics, trace pyrite nodules, very poor to rarely poor inferred 
porosity. Sandstone becomes less common and more argillaceous 
with depth. 

2107 - 2113 SANDSTONE 

SANDSTONE: (100 %) clear to light grey , friable with loose 
grains to moderately hard in part, fine/medium grained, 
subangular, well sorted quartz grains, trace to rare moderately 
weak siliceous cement, no calcareous cement, trace strongly pyrite 
cemented aggregates in part, trace to rare off white to light grey 
argillaceous matrix (commonly washed away), trace carbonaceous 
matter, trace fine grained lithics, fair visual porosity. 

2113 - 2149 SANDSTONE INTERBEDDED WITH CLAYSTONE 

SANDSTONE: (30-80%) very light grey, clear to translucent 
grains, friable to moderately hard, common loose grains, fine to 
coarse grained, dominantly fine to medium, common coarse and 
occasional very coarse grains, subangular to subrounded, 
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occasionally angular, moderately sorted quartz, common 
moderately strong silica cement, trace to occasional moderately 
strong pyrite cement, trace very light grey argillaceous matrix, 
common coaly fragments, rare coaly laminae, trace amber, rare 
lithic grains, poor to moderate visual porosity. 

CLAYSTONE: (20-70%) medium dark grey to dark grey, 
moderately hard, blocky to subfissile, trace silt, micromicaceous, 
rare coal fragments, rare pyrite, non calcareous. 

2149 - 2167 CLAYSTONE INTERBEDDED WITH SANDSTONE AND 
RARE SILTSTONE AND COAL 

CLAYSTONE: (70-90%) medium grey to medium dark grey, soft 
to firm, common silt, abundant carbonaceous flecks, trace very 
fine sand, micromicaceous, blocky to subfissile, non calcareous. 

SANDSTONE: (lo-20%) very light grey, clear to translucent 
grains, friable to moderately hard, abundant loose grains, very fine 
to medium grained, occasional coarse and rare very coarse grains, 
subangular to subrounded, occasionally angular, moderately well 
sorted quartz, common moderately strong silica cement, rare pyrite 
cement, trace to common very light grey argillaceous matrix, trace 
coal fragments, rare amber, trace to occasional lithic grains, rare 
feldspathic grains, poor inferred porosity, trace mineral 
fluorescence. 

SILTSTONE: (O-10%) medium dark grey, moderately hard, 
micromicaceous, trace carbonaceous flecks, grading to very fine 
grained sandstone in part, blocky, non calcareous. 

COAL: (Tr) greyish black to black, moderately hard, brittle, 
subvitreous lustre, subconchoidal fracture. 

2167 - 2185 CLAYSTONE INTERBEDDED WITH ARGILLACEOUS 
SANDSTONE AND TRACE SILTSTONE AND COAL 

CLAYSTONE (20-80%) medium to dark grey, brown grey in 
part, soft to moderately firm, micromicaceous, trace carbonaceous 
flecks, trace carbonaceous laminae, trace nodular pyrite. 

ARGILLACEOUS SANDSTONE: (20-80%) light grey, clear to 
translucent grains, friable to moderately hard, fine to medium 
grained, occasional coarse, subangular to subrounded, moderately 
sorted quartz grains, trace silica cement, abundant argillaceous 
matrix, trace amber, poor visual porosity. 

SXLTSTONE: (Tr) medium dark grey, moderately hard, 
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2185 - 2201 

2201 - 2205 
- 

2205 - 2210 

2210 - 2225 

micromicaceous, trace carbonaceous flecks, grading to very fine 
grained sandstone in part, blocky, non calcareous. 

COAL: (Tr) greyish black to black, subvitreous lustre, 
subconchoidal fracture, brittle, firm. 

SANDSTONE INTERBEDDED WITH CLAYSTONE 

SANDSTONE: (70-90%) two subequal types: (i): light grey to 
translucent, friable to moderately hard, fine to medium grained, 
subangular to subrounded, moderately sorted quartz grains, 
abundant argillaceous matrix, common moderately hard silica 
cement, trace lithics, trace carbonaceous material, trace amber, 
poor inferred porosity, (ii): light grey to translucent, hard, blocky 
fracture, medium to coarse grained, subangular to subrounded, 
moderately sorted quartz grains, hard silica cement, nil inferred 
porosity. 

CLAYSTONE: (lo-30%) medium dark grey, occasionally light 
brown grey, moderately hard, subfissile, trace silt, trace 
carbonaceous flecks, micromicaceous, trace pyrite nodules. 

CLAYSTONE 

CLAYSTONE: (100%) medium to dark grey, commonly brown, 
soft to firm, hard in part, common firm silica cement, trace pyrite 
cement, rare carbonaceous specks, micromicaceous. 

SANDSTONE 

SANDSTONE: (100%) two subequal types: (i): light grey to 
translucent, friable to moderately hard, fine to medium grained, 
subangular to subrounded, moderately sorted quartz grains, 
abundant argillaceous matrix, common moderately hard silica 
cement, trace lithics, trace carbonaceous material, trace amber, 
poor inferred porosity; (ii): light grey to translucent, hard, blocky 
fracture, medium to coarse grained, subangular to subrounded, 
moderately sorted quartz grains, hard silica cement, nil inferred 
porosity. 

CLAYSTONE INTERBEDDED WITH SANDSTONE & 
TRACE COAL 

CLAYSTONE: (40-90%) medium dark grey, common brown 
grey, soft to commonly hard, silty, moderate firm silica cement, 
moderate hard pyrite cement, rare pyrite nodules. 

SANDSTONE: (lo-60%) light grev to translucent. friable to hard 



VmP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Depth mRT Description 

in part, fine to medium grained, subangular to subrounded, 
moderately sorted quartz grains, common argillaceous matrix, 
common hard silica cement, trace carbonaceous flecks, common 
lithics, nil to poor visual porosity. 

COAL: (Tr) greyish black to black, subvitreous lustre, 
subconchoidal fracture, brittle, moderately firm to hard. 

2225 - 2252 SANDSTONE INTERBEDDED WITH CLAYSTONE & 
TRACE COAL 

SANDSTONE: (60-95%) light grey to translucent, friable, 
medium grained, occasional coarse, subangular to subrounded, 
moderately sorted quartz grains, trace weak calcite cement, 
common argillaceous matrix, trace lithics, trace amber, poor 
inferred porosity. 

CLAYSTONE: (5-40%) two subequal types: (i): medium dark 
grey, common brown grey, soft to commonly hard, silty, trace 
firm silica cement, trace hard pyrite cement, trace pyrite nodules; 
(ii): pale yellowish brown, soft, massive, uncemented, dispersive, 
trace carbonaceous specks. 

COAL: greyish black to black, subvitreous lustre, subconchoidal 
fracture, brittle, moderately firm to hard. 

2252 - 2293 ARGILLACEOUS SANDSTONE INTERBEDDED WITH 
CLAYSTONE 

ARGILLACEOUS SANDSTONE: (70-95%) light grey to 
translucent, friable to moderately hard, fine grained, common 
medium to coarse, subangular to subrounded, moderately sorted 
quartz and lithic grains, abundant argillaceous matrix, abundant 
firm calcite cement, abundant lithics (increasing with depth), 
common feldspar, common carbonaceous flecks, trace amber, nil 
visual porosity. 

CLAYSTONE: (5-30%) light grey, soft to firm, common weak 
calcite cement, abundant fine to very fine sand grains, trace 
carbonaceous flecks. 

2293 - 2301 ARGILLACEOUS LITHIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE 

ARGILLACEOUS LITHIC SANDSTONE: (60-90 %) light grey 
to medium light grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz, common moderately strong 
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calcareous cement, trace very weak silica cement, abundant very 
light grey argillaceous matrix, abundant lithic grains, 
predominantly dark grey to greyish black, occasionally moderate 
reddish brown, rare pyrite, rare carbonaceous flecks, rare amber, 
poor inferred porosity. 

CLAYSTONE: (lo-40%) 2 types (i): medium light grey to light 
greenish grey, soft, dispersive, rare carbonaceous flecks, non 
calcareous; (ii): medium dark grey to brownish grey, moderately 
hard, micromicaceous, rare carbonaceous flecks, occasional quartz 
and lithic grains, blocky to subblocky, non calcareous. 

2301- 2336 ARGILLACEOUS LM’HIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE & TRACE COAL 

ARGILLACEOUS LITHTC SANDSTONE: (60-90%) light grey 
to medium light grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz and lithics, common moderately 
strong calcareous cement, trace very weak silica cement, abundant 
very light grey argillaceous matrix, common feldspar, abundant 
lithic grams, predominantly dark grey to greyish black, 
occasionally moderate reddish brown, trace pyrite, trace 
carbonaceous flecks, trace amber, trace biotite, poor visual 
porosity. 

CLAYSTONE: (lo-40%) medium light grey to light greenish 
grey, soft, dispersive, rare carbonaceous flecks, non calcareous. 

COAL: greyish black to black, subvitreous lustre, subconchoidal 
fracture, brittle, moderately firm to hard. 

2336 - 2358 ARGILLACEOUS LITHIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE 

ARGILLACEOUS LM’HIC SANDSTONE: (80-95%) light grey 
to medium light grey, friable to moderately hard, fine to med&n 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz and lithics, common moderately 
strong calcareous cement, abundant very light grey argillaceous 
matrix, common feldspar, abundant lithic grains, predominantly 
dark grey to greyish black, occasionally moderate reddish brown, 
trace pyrite, rare carbonaceous flecks and laminae, trace biotite, 
poor inferred porosity. 

CLAYSTONE: (5-20%) light grey to light greenish grey, soft, 
dispersive, rare carbonaceous flecks, non calcareous. 
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2358 - 2372 ARGILLACEOUS LM’HIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE & TRACE COAL 

ARGILLACEOUS LITHIC SANDSTONE: (60-90%) light grey 
to medium light grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz and lithics, common moderately 
strong calcareous cement, abundant very light grey argillaceous 
matrix, common feldspar, abundant lithic grains, predominantly 
dark grey to greyish black, occasionally moderate reddish brown, 
trace pyrite, rare carbonaceous flecks and laminae, trace biotite, 
poor inferred porosity. 

CLAYSTONE: (lo-40%) light grey to light greenish grey, soft, 
dispersive, rare carbonaceous flecks, non calcareous. 

COAL: (Tr) greyish black to black, subvitreous lustre, 
subconchoidal fracture, brittle, moderately firm to hard. 

2372 - 2391 ARGILLACEOUS LITHIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE & TRACE COAL 

ARGILLACEOUS LITHIC SANDSTONE: (SO-90%) light grey 
to medium light grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz and lithics, trace moderately strong 
calcareous cement, trace moderately hard silica cement, abundant 
very light grey argillaceous matrix, common feldspar, abundant 
lithic grains, predominantly dark grey to greyish black, 
occasionally moderate reddish brown, trace pyrite, rare 
carbonaceous flecks and laminae, trace biotite, poor visual 
porosity. 

CLAYSTONE: (lo-20%) light grey to light greenish grey, soft, 
dispersive, rare carbonaceous flecks, non calcareous, trace 
moderate silica cement. 

COAL: (Tr) greyish black to black, subvitreous lustre, 
subconchoidal fracture, brittle, moderately firm to hard. 

2391- 2400 ARGILLACEOUS LITHTC SANDSTONE INTERBEDDED 
WITH CLAYSTONE & TRACE COAL 

ARGILLACEOUS LITHTC SANDSTONE: (60-90%) light grey 
to medium light grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, subangular to subrounded, 
moderately well sorted quartz and lithics, common moderately 
strong calcareous cement, trace moderately hard silica cement, 
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abundant very light grey argillaceous matrix, common feldspar, 
abundant lithic grains, predominantly dark grey to greyish black, 
occasionally moderate reddish brown, trace pyrite, rare 
carbonaceous flecks and laminae, trace biotite, poor visual 
porosity. 

CLAYSTONE: (lo-40%) (i): light grey to light greenish grey, 
occasionally medium dark grey , soft, dispersive, trace 
carbonaceous flecks, non calcareous; (ii): medium grey to medium 
dark grey , moderately firm, blocky, trace silt, trace micromica, 
trace carbonaceous flecks, non calcareous. 

COAL: (Tr) greyish black to black, subvitreous lustre, 
subconchoidal fracture, brittle, moderately firm to hard. 

2400 - 2425 ARGILLACEOUS LTTHIC SANDSTONE INTERBEDDED 
WITH CLAYSTONE 

ARGILLACEOUS LITHTC SANDSTONE: (60-80%) generally 
as above, light grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse grains, subangular 
to subrounded, moderately well sorted quartz and lithics, rare 
moderately weak calcareous cement, trace moderately hard silica 
cement, abundant very light grey argillaceous matrix, common 
feldspar, abundant lithic grains, predominantly dark grey to 
greyish black, occasionally moderate reddish brown, trace pyrite, 
rare carbonaceous flecks and laminae, poor visual porosity. 

CLAYSTONE: (20-40%) medium light grey to medium grey, 
moderately firm, occasional carbonaceous flecks and laminae, trace 
micro mica, subblocky, non calcareous. 
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3.1.2 Cuttings Descriptions 

* 
BHP - 

0 Petroleum 
CUTI’INGS DEXRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

565 30 - - - PEBBLY CONGLOMERATE: Off white to light 
grey to occasionally light yellow, extremely hard, 
medium to occasionally large pebble, subrounded 
to rounded (all broken by bit, and very angular), 
moderately sorted quartz, abundant very strong 
siliceous cement, trace moderately strong 
calcareous cement, rare to trace strong pyrite 
cement, rare rounded calcite pebbles, nil visual 
porosity. No shows. 

30 - tr - FERRUGINOUS SANDSTONE: Light brownish 
grey, occasionally medium brownish grey and 
light grey, moderately hard to hard, friable with 
loose grains in part, fine to coarse dominantly 
medium to coarse, occasionally very fine and 
very coarse, dominantly subrounded, rarely 
subangular, very poorly sorted iron stained 
quartz, common medium to dark brown 
(chaomositic?) argillaceous matrix, trace strong 
pyrite and moderately weak calcareous cement, 
rare to trace moderately strong iron 
oxide/hydroxide cement , trace to occasionally 
common, medium to coarse grained iron 
oxide/hydroxide pellets, trace pyrite nodules, 
occasionally replacing fossil fragments, trace 
medium grained glauconite pellets, rare foram 
and shell fragments, very poor visual porosity. 
No shows. 

40 - r r SILTY CLAYSTONE: Medium to dark brown 
and brownish grey, soft, dispersive in part and 
sticky in part, abundantly silty and grading to 
argillaceous siltstone in part, rare medium 
grained glauconite pellets, rare carbonaceous 
flakes, non calcareous. 

The Ferruginous Sandstone resembles NOTE: 
the Slope Bottom Laterite . 
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6 0 PBZium era - 
CUTI’INGS DESCRIPTION !SFIEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABA!W/D. PICKAVANCE 

570 100 - r r SILTY CLAYSTONE: As above, moderately 
hard in part, rare hard calcareous bands, trace 
pyrite nodules. 

575 100 - r r SILTY CLAYSTONE: As above. 

580 100 - r r SILTY CLAYSTONE: Generally as above, 
dominantly soft and dispersive. 

585 80 - tr r SILTY CLAYSTONE: As above 

20 - - - SANDSTONE: Clear, friable with loose grains, 
rare aggregates, fine/medium to coarse grained, 
occasionally very fine and very coarse grained, 
subrounded to rounded and occasionally very well 
rounded, moderately sorted quartz grains, 
aggregates typically very well cemented with very 
hard pyrite cement, no calcite cement, ?minor 
inferred dark brownish grey argillaceous matrix 
(generally washed out, see note), rare nodular 
pyrite, very good inferred porosity. No shows. 

Note: remnants of argillaceous matrix observed 
within crevices of some sandstone grains, 
implying matrix within the friable sandstone. 

590 20 - tr r SILTY CLAYSTONE: As above, exaggerated 
proportion due to cavings. 

80 - - - SANDSTONE: Generally as above, 
predominantly medium to coarse grained 

595 70 - tr r SILTY CLAYSTONE: As above. 

30 - - - SANDSTONE: Generally as above, ?&ace light 
creamy grey non calcareous argillaceous matrix, 
plus ?minor dark brownish grey argillaceous 
matrix as above. Proportion exaggerated due to 
cavings. 
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- 

e BHP 
0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

600 lOO- trr SILTY CLAYSTONE: As above. 

tJ= - - - SANDSTONE: As above, cavings. 

605 lOO- trr SILTY CLAYSTONE: Generally as above, 
occasionally firm, micromicaceous. 

610 100 - tr r SILTY CLAYSTONE: Generally as above, 
becoming arenaceous with common fine quartz 
grains, with rare interbeds of hard dark brown 
dolomitic bands with trace black carbonaceous 
flecks. 

615 90 - tr r SILTY CLAYSTONE: Generally as above, with 
common interbedded dark brownish grey firm 
sublaminated silty claystone. 

10 - - - SANDSTONE: Clear, slightly brown (iron 
stained) in part, friable with loose grains, 
medium to coarse grained, with minor fine grains 
and very coarse grains, moderately to well 
rounded, fair to moderately good sorting, rare 
aggregates contain very strong very hard pyrite 
cement, rare? dark greyish brown argillaceous 
matrix (commonly washed out), with minor to 
common coarse grained finely crystallised pyrite 
commonly replacing fossil fragments, good 
inferred porosity. No shows. 

620 100 - tr r ARENACEOUS CLAYSTONE: Medium to dark 
greyish brown, soft to firm in part, dispersive in 
part, sticky, with abundant silt to very fine and 
fine quartz grains, quartz grains generally well 
sorted, micromicaceous, rare carbonaceous 
flecks, minor disseminated microcrystalline 
pyrite. Grades to argillaceous sandstone in part. 
Minor pyrite nodules, minor interbeds of medium 
brown dolomite bands. 

525 100 - tr r ARENACEOUS CLAYSTONE: As above. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

630 90 - tr r ARENACEOUS CLAYSTONE: As above 

10 - - - SILICEOUS ARGILLACEOUS SILTSTONE 
GRADING TO SANDSTONE: Medium to dark 
greyish brown, hard to very hard, subblocky, silt 
to very fine quartz grains, very well sorted, with 
abundant dark to medium greyish brown 
argillaceous matrix, common siliceous cement, 
trace to rare dolomite cement, nil visible 
porosity. No shows. 

635 100 - tr r ARENACEOUS CLAYSTONE: As above. 

640 lOO- trr ARENACEOUS CLAYSTONE: As above. 

645 lOO- trr ARENACEOUS CLAYSTONE: As above. 

650 100 - r r ARENACEOUS CLAYSTONE: Generally as 
above, with rare very fine to occasionally 
fine/medium glauconite pellets. 

655 SAMPLE MISSED 
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3 * BHP 
0 Petroleum 

hP& 3 .+ 4 - 

(mRT) $ 5 3 E 
CU.ITINGS DESCRIPTION SHEET 

9 iz 
ii 

2 
g 0 3 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABAS!WD. PICKAVANCE 

660 70 - - - SANDSTONE: Clear to opaque, light green in 
part, friable with loose grains, medium/coarse to 
very coarse grained, occasionally granule/pebble 
grade, subrounded to rounded, moderately well 
sorted quartz grains, ?minor medium browny 
green argillaceous matrix (generally washed out), 
trace pyrite cement in part, very good inferred 
porosity. No shows. 

Note: sandstone may be bimodal, with a 
medium/coarse fraction and a very coarse/pebble 
fraction, interbedded over the sample interval. 

20 - tr tr CLAYSTONE: Medium greyish brown to 
greyjgreen, soft, sticky, dispersive in part, 
micromicaceous, trace carbonaceous matter, trace 
glauconite pellets, trace to rare quartz silt and 
very fine sand grains. 

10 - r tr DOLOMITE: Buff with peppery appearance, 
very hard, blocky, with rare dispersed very fine 
glauconite pellets and trace carbonaceous specks 
giving a peppery effect. 

565 85 - r tr SANDSTONE: Generally as above, with 
common opaque to off white quartz grains. 
Grains commonly covered with patchy 
glauconite, medium/dark greyish green, and rare 
pyrite cement. Rare pyrite nodules. 

10 - tr r CLAYSTONE: As above. 

5 - trtr DOLOMITE: As above. 
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6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABAS!WD. PICKAVANCE 

670 100 - - - SANDSTONE: Dominantly orangey red, grading 
in part to red and rust brown, friable with loose 
grains, medium to very coarse grained, 
occasionally granule, subangular to subrounded, 
poorly to moderately sorted reddish stained 
quartz, common medium reddish brown 
dispersive argillaceous matrix (washed away), 
rare moderately strong siliceous cement in part, 
rare to trace fine to coarse dark brown iron 
oxide/hydroxide pellets, rare pyrite 
nodules/cement, rare mica, poor to fair 
inferred/visual porosity. 

675 100 - - - SANDSTONE: As above. 

680 SAMPLE MISSED 

685 loo - - - SANDSTONE: Generally as above, dominantly 
medium brownish grey, dominantly medium 
grained. 

690 100 - - - SANDSTONE: As above. 

695 SAMPLE MISSED 

700 loo- - - SANDSTONE: Generally as above, becoming 
light brownish grey to light yellowish brown, 
occasionally off white to clear, dominantly 
medium to very coarse. 

705 loo - - - SANDSTONE: As above. 

710 SAMPLE MISSED 

715 SAMPLE MISSED 

720 100 - - - SANDSTONE: Generally as above, with rare 
granule grade quartz grains. 

725 SAMPLE MISSED 
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6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MtNERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

730 loo - - - SANDSTONE: Generally as above, medium to 
granule, dominantly coarse to very coarse, rare 
very coarse cherty and/or metamorphic lithics, 
rare limonitic argillaceous matrix in part, rare to 
trace fine off white lithics in a dark grey to dark 
greenish grey argillaceous matrix. 

735 loo - - - SANDSTONE: Generally as above, dominantly 
very coarse to granule. 

740 loo - - - SANDSTONE: Generally as above, dominantly 
medium to very coarse. 

745 loo - - - SANDSTONE: Generally as above, dominantly 
medium with common very coarse to granule 
quartz grams. 

750 60 - - - SANDSTONE: As above. 

40 - r r SILTY ARENACEOUS CLAYSTONE: Medium 
to dark grey , soft, sticky, abundantly silty, 
moderately finely arenaceous, rare carbonaceous 
flecks, rare fine glauconite pellets, in part 
grading to very fine silty sandstone. 

755 50 - - - SANDSTONE: As above. 

50 - r r SILTY ARENACEOUS CLAYSTONE: As 
above. 

760 30 - - - SANDSTONE: As above. 

70 - r r SILTY ARENACEOUS CLAYSTONE: As 
above. 

765 20 - - - SANDSTONE: As above. 

80 - r r SILTY ARENACEOUS CLAYSTONE: As 
above. 
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6 BHP 
0 Petroleum - 

CUTrINGS DE!XRKPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

770 100 - r r CLAYSTONE: Medium to occasionally dark 
brownish grey, soft, dispersive in part, sticky in 
part, common micromica, rare to trace silt and 
very fine sand grains, non calcareous, rare 
carbonaceous flecks, rare fine glauconite pellets. 

775 100 - r r CLAYSTONE: Generally as above, with 
common to abundant silt and very fine quartz 
grains. 

780 100 - c r CLAYSTONE: Generally as above, medium 
greenish grey in part, trace to common fine 
glauconite pellets. 

785 100 - c c CLAYSTONE: As above. 

790 100 - - - SANDSTONE: Light grey to clear, occasionally 
very light greenish grey in part, friable with 
abundant loose grains, medium to very coarse 
dominantly coarse grained, occasionally granule 
grade, subangular to dominantly subrounded, 
poorly sorted quartz, trace to common medium 
grey to brownish grey occasionally greenish grey 
dispersive argillaceous matrix, rare moderately 
weak siliceous cement in part, trace fine 
glauconite pellets, rare mica, rare to trace pyrite 
nodules, fair to occasionally good visual/inferred 
porosity. No shows. 

795 loo - - - SANDSTONE: Generally as above, occasionally 
moderately hard, rare moderately strong pyrite, 
rare moderately coarse light yellow, grey, green 
and brown lithics, rare medium brown dolomitic 
band with rare glauconite pellets, poor to fair 
visual porosity. No shows. 

800 90 - - - SANDSTONE: As above. 

10 - c c CLAYSTONE: As above 

305 SAMPLE MISSED 
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* BHP 0 Petroleum - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VICYP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

810 70 - - - SANDSTONE: Generally as above, fine to 
medium grained with rare coarse grained to 
pebble grade quartz grains, common to abundant 
medium grey to brownish grey argillaceous 
matrix. 

30 - c c CLAYSTONE: Generally as above, 
predominantly medium/dark greyish brown. 

815 SAMPLE MISSED 

820 80 - - - SANDSTONE: Generally as above, medium 
grained with common very coarse to granule 
grade quartz grains, rare to minor very strong 
pyrite cement. 

20 - c c CLAYSTONE: Generally as above, commonly 
firm. 

825 50 - - - SANDSTONE: Generally as above, fine to 
medium grained, minor coarse to granule grade 
quartz grains, abundant medium grey and 
calcareous off white argillaceous matrix, rare 
pyrite cement and nodules, coloured lithics as 
above. 

50 - c c CLAYSTONE: As above. 

330 50 - - - SANDSTONE: As above. 

50 - c c CLAYSTONE: As above. 

335 60 - - - SANDSTONE: Generally as above, fine to 
medium grained, with common medium grey 
argillaceous matrix. 

40 - r r CLAYSTONE: As above. 
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6 BHP 0 Petroleum - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VICYP31 
Geologist(s): A. TABASSWD. PICKAVANCE 

840 70 - - - SANDSTONE: Generally as above, with 
abundant pyrite nodules and cement. 

30 - r r CLAYSTONE: As above. 

845 80 - - - SANDSTONE: Generally as above, fine to 
medium grained with minor coarse to very coarse 
and granule grade quartz grains and coloured 
lithics. 

20 - r r CLAYSTONE: As above. 

850 50 - - - SANDSTONE: As above, common pyrite 
cement and nodules, rare interbedded buff to 
medium brown dolomite bands, 

50 - tr tr CLAYSTONE: As above 

855 80 - - - SANDSTONE: Generally as above, light grey, 
friable with common loose grams, medium 
grained with common coarse to granule grade 
quartz and coloured lithic grains, rare to minor 
light grey to greyish brown argillaceous matrix, 
rare siliceous cement, rare ?dolomitic cement, 
common very strong pyrite cement, minor pyrite 
nodules, poor to fair visual porosity. No shows. 

20 - tr tr CLAYSTONE: As above. 

860 95 - - - SANDSTONE: Generally as above, subequal 
aggregates and loose grains, grades in part to a 
hard argillaceous siltstonekandstone, light grey to 
medium greyish brown argillaceous matrix, trace 
calcareous cement, rare siliceous cement, 
common strong pyrite cement, as above, poor to 
fair visible porosity. No shows. 

5 - r r CLAYSTONE: As above. 
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6 BHP 0 Petroleum - 
CUTI’INGS DESCRIPTION !SHEET 

Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASSUD. PICKAVANCE 

865 40 - - - SANDSTONE: two members, subequal 
proportions: 
(i) Generally as above, medium to very coarse 
and granule grained. 
(ii) Light grey, friable, very fine to fine grained, 
subrounded to subangular well sorted quartz 
grains, common firm calcareous/dolomitic 
cement, trace siliceous cement, trace pyrite 
cement and nodules, common to abundant light 
grey argillaceous matrix, micromicaceous, poor 
visible porosity. No shows. 

60 - tr tr CLAYSTONE: Two members, similar 
proportions: 
(i) Generally as above 
(ii) Medium greyish brown, hard and very hard 
in part, subblocky, with abundant silt to very fine 
quartz sand, comprising 30-40 % microcrystalline 
pyrite, micromicaceous. 

870 50 - - - SANDSTONE: Light grey to medium greyish 
brown, slightly hard to friable with loose grains, 
fine/medium grained, rarely medium grained, 
subrounded to subangular well sorted quartz 
grains, with light grey to medium greyish brown 
argillaceous matrix, minor calcareous/dolomitic 
cement, rare siliceous cement, trace coarse, 
coloured lithics, poor visual porosity. No shows. 

50 - trtr CLAYSTONE: Medium greyish brown, soft, 
dispersive in part, sticky in part, with common 
silt and very fine quartz sand, micromicaceous, 
trace carbonaceous matter, trace glauconite. 

875 50 - - - SANDSTONE: As above. 

50 - tr tr CLAYSTONE: As above. 

880 SAMPLE MISSED 



VIaP31 BASIC WELL COMl’LETION REPORT MINERVA-1 

6 0 RSeum era - 
CUTI’lNGS DESCRXPTXON SHEET 

Well: MINERVA-1 
Permit: VICYP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

885 60 - - - SANDSTONE: Generally as above, 
predominantly common to abundant medium 
greyish brown argillaceous matrix, sandstone 
grades in part to an arenaceous claystone. 

40 - tr tr CLAYSTONE: Generally as above, with rare 
light brown and off white claystone (very 
calcareous), common to abundant fine quartz 
grains, grading to argillaceous sandstone. 

890 10 - - - SANDSTONE: Generally as above, pale green 
in part. 

90 - tr tr CLAYSTONE: As above. 

895 SAMPLE MISSED 

900 20 - - - SANDSTONE: Generally as above, with 
common medium to medium/coarse grains. 

80 - tr tr CLAYSTONE: As above. 

905 loo - - tr SANDSTONE: very light grey to clear, friable 
with abundant loose grains, moderately hard in 
part, dominantly medium occasionally coarse to 
very coarse, dominantly subangular to 
occasionally subrounded, moderately sorted 
quartz grains, common light grey dispersive 
argillaceous matrix (mostly washed out), rare to 
trace moderately strong pyrite cement, trace 
detrital coal fragments, trace pyrite nodules, fair 
to good visual porosity. * 

910 loo - - tr SANDSTONE: As above * 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

915 loo - - tr SANDSTONE: As above * 

* Note: These samples appear to be 
misrepresentative of the actual formation as 
indicated by MWD. Instead, sample from depth 
920 mRT was used as a more representative 
litholog y . 

920 loo - - tr SANDSTONE: As above 

925 loo - - - SANDSTONE: Generally as above, becoming 
dominantly clear, rare moderately weak 
calcareous cement. 

930 SAMPLE MISSED 

935 60 - - r SANDSTONE: Very light grey to occasionally 
clear, moderately hard to hard, occasionally 
friable with trace to common loose grains, fine to 
occasionally medium, subangular to subrounded, 
moderately to well sorted quartz grains, common 
to occasionally abundant light grey partially 
dispersive argillaceous matrix, common to 
occasionally abundant moderately strong 
calcareous cement, rare to trace moderately 
strong pyrite cement and nodules, rare to trace 
quartz overgrowths and very coarse grey lithics, 
rare carbonaceous and coaly detritus, poor to 
very poor visual porosity. No shows. 

40 - - r CLAYSTONE: Medium to occasionally dark 
grey and brownish grey, soft to firm and 
occasionally moderately hard, trace micromica, 
trace silt, rare fine quartz grains, rare to trace 
carbonaceous flecks, rare microcrystalline pyrite, 
non calcareous. 



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 FZeum ero - 
CUTIINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

940 40 - - r SANDSTONE: Generally as above, dominantly 
friable with common loose grains, poor to fair 
inferred porosity. 

60 - - r CLAYSTONE: As above. 

945 40 - - r SANDSTONE: As above. 

60 - - r CLAYSTONE: As above. 

950 80 - - r SILTY CLAYSTONE: Generally as above, 
occasionally light to medium grey in part, 
dominantly soft, abundantly silty, rare to trace 
carbonaceous flecks, moderately arenaceous in 
part, non calcareous. 

20 - - r SANDSTONE: Light to medium grey, friable 
with abundant loose grains, very fine to 
dominantly fine, occasionally moderately hard, 
subangular to subrounded, well sorted quartz 
grains, common to occasionally abundant light to 
medium grey argillaceous matrix, common 
moderately weak to moderately strong calcareous 
cement, rare mica, rare pyrite, rare carbonaceous 
detritus, poor visual porosity. No Shows. 

355 80 - - r SILTY CLAYSTONE: As above. 

20 - - r SANDSTONE: As above. 

360 90 - - r SILTY CLAYSTONE: Generally as above, 
becoming dominantly medium to dark grey. 

10 - - r SANDSTONE: As above. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 Ekum ero - 
CU’ITINGS DESCRlPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSILD. PICKAVANCE 

965 90 - tr r SILTY CLAYSTONE: Generally as above, trace 
glauconite. 

10 - - r SANDSTONE: Generally as above, moderately 
hard to hard in part, common moderately strong 
calcareous cement, poor to very poor visual 
porosity. No shows. 

970 70 - tr r SILTY CLAYSTONE: As above. 

30 - - r SANDSTONE: Generally as above, dominantly 
moderately hard to hard, common to abundant 
strong calcareous cement, rare to trace 
moderately strong siliceous cement, trace strong 
pyrite cement, very poor visual porosity. No 
shows. 

975 100 - tr r SILTY CLAYSTONE: As above. 

980 70 - tr r SILTY CLAYSTONE: As above. 

30 - r - SANDSTONE: Generally as above, dominantly 
friable with common loose grains, occasionally 
moderately hard, trace moderately strong 
calcareous cement, rare strong pyrite cement, 
trace coarse to very coarse yellow, red and 
reddish brown stained quartz *, rare glauconite 
pellets, fair visual porosity. No shows. 

985 70 - tr r SILTY CLAYSTONE: As above 

30 - r - SANDSTONE: Generally as above, dominantly 
moderately hard to hard, common to abundant 
strong calcareous cement, trace strong siliceous 
cement, trace strong pyrite cement, common 
coarse to very coarse yellow, red and reddish 
brown quartz grains *, very poor visual porosity. 
No Shows. 



VmP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 K!SLurn e - 
CU’ITINGS DESCRWI’ION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

990 80 - tr r SILTY CLAYSTONE: As above. 

20 - r - SANDSTONE: Generally as above, moderately 
hard to hard, occasionally friable with loose 
grains, common strong calcareous cement, trace 
moderately strong siliceous cement, rare coarse 
to very coarse yellow, red and reddish brown 
quartz grains *, poor to rarely fair visual 
porosity. No shows. 

* Coarse coloured quartz grains described in 
these samples are most likely cavings. 

995 90 - tr r SILTY CLAYSTONE: As above. 

10 - r - SANDSTONE: As above. 

1000 90 - tr r SILTY CLAYSTONE: As above. 

10 - r - SANDSTONE: As above. 

1005 100 - tr r SILTY CLAYSTONE: As above. 

1010 100 - tr r SILTY CLAYSTONE: As above. 

1015 80 - tr r SILTY CLAYSTONE: As above. 

20 - r - SANDSTONE: Light grey to light olive green, 
friable with abundant loose grains, fine grained, 
subangular to subrounded, very well sorted 
quartz grains, trace light to medium grey 
dispersive argillaceous matrix, trace mica, trace 
grey lithics, rare carbonaceous detritus, fair to 
good inferred porosity. No shows. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 
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Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

1020 80 - tr r SILTY CLAYSTONE: As above. 

20 - r - SANDSTONE: As above. 

Tr - tr - DOLOMITE: Trace light to medium brown hard 
dolomite band, with trace fine grained quartz and 
glauconite pellets. 

1025 100 - tr r SANDSTONE: Clear to light grey, hard to 
moderately hard, occasionally friable with 
common loose grains in part, medium to very 
coarse dominantly coarse, dominantly subangular 
to occasionally subrounded, moderately sorted 
quartz grains, trace medium grey dispersive 
argillaceous matrix, common to occasionally 
abundant strong siliceous and trace strong 
calcareous cement, rare strong pyrite cement, 
trace glauconite pellets, rare carbonaceous 
detritus and laminae, rare pyrite nodules, very 
rare pyrite replacement of plant remnants, very 
rare dolomite band as above, very poor to poor 
porosity. No shows. 

.030 100 - tr r SANDSTONE: As above. 

,035 loo - - tr CLAYSTONE: Light grey to medium brownish 
grey, soft, dispersive in part, sticky in part, 
moderately silty, trace micromica, trace fine 
carbonaceous flecks and laminae, trace very fine 
quartz grains, non calcareous. * 

040 loo - - tr CLAYSTONE: As above. * 

* Note: Lithology partly interpreted from MWD 
log which indicated high gamma response. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1045 90 - - tr CLAYSTONE: As above. 

10 - r - SANDSTONE: Clear to light grey , moderately 
hard occasionally hard, rarely friable with loose 
grains, dominantly fine to occasionally medium, 
rarely coarse, subangular to subrounded, 
moderately sorted quartz grains, trace light grey 
dispersive argillaceous matrix, common strong 
siliceous cement, trace strong calcareous cement, 
trace strong pyrite cement, rare very fine 
glauconite, poor to very poor visual porosity. No 
shows. 

1050 90 - - tr CLAYSTONE: As above. 

10 - r - SANDSTONE: As above. 

1055 loo - tr tr CLAYSTONE: Generally as above, trace fine 
grained glauconite, becoming commonly to 
abundantly silty, in part grading to argillaceous 
siltstone. 

1060 loo - tr tr CLAYSTONE: Generally as above, dominantly 
medium brownish grey. 

1065 100 - tr tr CLAYSTONE: As above, with rare hard 
dolomite band, as above. 

1070 100 - tr tr CLAYSTONE: As above. 

1075 loo - tr tr CLAYSTONE: As above, trace moderately hard 
dolomite band, as above. 

1080 80 - tr tr CLAYSTONE: As above. 

20 - r - SANDSTONE: Generally as above, dominantly 
friable with common loose grams, trace 
moderately strong calcareous and siliceous 
cement, fair visual porosity. No shows. 



VICLP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 FZum e - 
CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1085 80 - tr tr CLAYSTONE: As above. 

20 - r - SANDSTONE: As above, trace moderately 
hard dolomite band, as above. 

1090 90 - tr tr CLAYSTONE: As above. 

10 - r - SANDSTONE: As above. 

1095 90 - tr tr CLAYSTONE: As above. 

10 - r - SANDSTONE: As above. 

1100 90 - tr tr CLAYSTONE: As above, abundantly silty. 

10 - r - SANDSTONE: As above. 

SAMPLING INTERVAL 3 m. 

1103 100 - tr tr SILTY CLAYSTONE: As above, grading to 
argillaceous siltstone. 

1106 90 - tr tr ARGILLACEOUS SILTSTONE: as above. 

10 - r - SANDSTONE: As above. 

1109 90 - tr tr ARGILLACEOUS SILTSTONE: A above. 

10 - r - SANDSTONE: As above. 

1112 100 - tr tr ARGILLACEOUS SILTSTONE: As above. 



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: MC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

1115 60 - tr tr ARGILLACEOUS SILTSTONE: As above. 

40 - c tr SANDSTONE: Off-white to light grey, 
occasionally very light greenish grey, moderately 
hard to occasionally hard, rarely friable with 
trace loose grains, dominantly fine, occasionally 
medium in part, dominantly subrounded, well 
sorted quartz, trace light grey dispersive 
argillaceous matrix, common to occasionally 
abundant moderately weak to moderately strong 
calcareous cement, rare moderately strong 
siliceous cement, trace to common fine 
glauconite, trace mica, trace grey lithics, trace 
carbonaceous detritus, trace hard medium brown 
dolomite band, poor to very poor visual porosity. 
No shows. 

Note: Common rock flour and slickenside. 

1118 60 - tr tr ARGILLACEOUS SILTSTONE: As above. 

40 - c tr SANDSTONE: As above. 

1121 60 - tr tr ARGILLACEOUS SILTSTONE: As above. 

40 - c tr SANDSTONE: As above. 

1124 100 - tr tr ARGILLACEOUS SILTSTONE: As above. 

1127 100 - tr tr ARGILLACEOUS SILTSTONE: As above. 

1130 loo - tr tr ARGILLACEOUS SILTSTONE: As above, 
grading to silty claystone. 



vmml BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTTINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1133 loo - tr tr SILTY CLAYSTONE: Generally as above, 
medium to dark grey and brownish grey, 
occasionally off-white to light grey in part, soft, 
rarely firm, dominantly dispersive, occasionally 
sticky, commonly to occasionally abundantly 
silty, trace fine glauconite, trace carbonaceous 
flecks and laminae, trace micromica, non 
calcareous. 

1136 100 - tr tr SILTY CLAYSTONE: As above. 

1139 loo - tr tr SILTY CLAYSTONE: As above. 

1142 80 - tr tr SILTY CLAYSTONE: As above. 

20 - tr tr SANDSTONE: As above, dominantly hard, 
common to abundant strong calcareous and 
siliceous cement, very poor visual porosity. No 
shows. 

1145 loo - tr tr SILTY CLAYSTONE: As above, dominantly 
medium to dark grey and brownish grey. 

1148 100 - tr tr SILTY CLAYSTONE: As above. 

1151 loo - tr tr CLAYSTONE: As above, moderately silty. 

1154 loo - - tr CLAYSTONE: As above. 

1157 loo - - tr CLAYSTONE: As above. 

1160 loo - - tr CLAYSTONE: As above. 

1163 100 - r tr CLAYSTONE: As above, dominantly dark grey 
and brownish grey, common silt, rare to trace 
glauconite. 

1166 100 - r tr CLAYSTONE: As above. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 ETum ero - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

1169 90 - r tr CLAYSTONE: As above. 

10 - - - SANDSTONE: clear, friable with abundant 
loose grains, fine to occasionally medium, 
dominantly subangular, moderately well sorted 
quartz, no apparent matrix or cement, good to 
very good inferred porosity. No shows. 

1172 90 - r tr CLAYSTONE: As above. 

10 - - - SANDSTONE: As above. 

1175 100 - r tr CLAYSTONE: As above. 

1178 90 - r tr CLAYSTONE: As above. 

10 - - - SANDSTONE: As above, occasionally coarse 
grained. 

1181 100 - r tr CLAYSTONE: As above. 

1184 100 - r tr CLAYSTONE: As above. 

1187 85 - r tr CLAYSTONE: As above. 

15 - - - SANDSTONE: Clear, friable with abundant 
loose grains, fine to coarse, dominantly medium 
to coarse, dominantly subrounded, moderately 
sorted quartz, trace light grey argillaceous 
matrix, good inferred porosity. No shows. 

1190 100 - r tr CLAYSTONE: As above. 

1193 100 - r tr CLAYSTONE: As above, commonly silty, 
slightly finely arenaceous in part, trace hard 
dolomite band, as above. 

1196 100 - r tr CLAYSTONE: As above. 

1199 100 - r tr CLAYSTONE: As above. 

w - - - SANDSTONE: As above, dominantly fine. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 
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CWITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1202 100 - r tr CLAYSTONE: As above. 

1204 100 - r tr CLAYSTONE: As above, trace hard dolomite 
band, as above. 

1208 20 - - - PEBBLY CONGLOMERATE: Light grey, clear 
to light yellowish brown in part, very hard, 
medium pebbles, rounded (all broken and 
angular), and common coarse to very coarse 
subrounded to rounded sand grains, moderately 
sorted quartz with light yellowish brown staining 
in part, rare to common grey and light brown, 
very coarse to granule lithics, abundant strong 
siliceous and calcareous cement, rare to common 
strong pyrite cement, trace medium brown very 
hard dolomite band, rare very coarse pyrite 
nodules, nil visual porosity. No shows. 

80 - tr tr CLAYSTONE: Medium to dark grey, 
occasionally medium to dark brownish grey, 
firm, moderately hard in part, blocky, rarely 
subfissile in part, moderately silty, rare 
micromica, rare to trace glauconite and 
carbonaceous flecks and detritus, rarely finely 
arenaceous in part, non calcareous. 

1211 loo - c tr CLAYSTONE: As above, becoming dominantly 
silty, grading in part to Silty Claystone, common 
glauconite. 

1214 100 - c tr SILTY CLAYSTONE: Generally as above, 
becoming abundantly silty. 

1217 100 - c tr SILTY CLAYSTONE: As above, grading in 
part to Argillaceous Siltstone. 

1220 loo - c tr SILTY CLAYSTONE: As above, slightly 
calcareous in part, trace medium brown, very 
hard dolomite band. 

1223 100 - c tr SILTY CLAYSTONE: As above, trace dolomite 
band as above. 



VmP31 BASIC WELL COMPLETION REPORT MINERVA-1 
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CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSWD. PICKAVANCE 

1226 100 - c tr SILTY CLAYSTONE: Generally as above, 
occasionally medium greenish grey in part, 
slightly to occasionally moderately finely 
arenaceous in part, trace dolomite bands as 
above. 

1229 loo - c tr SILTY CLAYSTONE: As above, trace pyrite 
nodules. 

1232 100 - c tr SILTY CLAYSTONE: As above. 

1235 100 - c tr SILTY CLAYSTONE: Generally as above, 
medium to dark grey, medium to dark brownish 
grey in part, rarely medium greenish grey, 
dominantly firm, occasionally moderately hard, 
dominantly blocky, commonly to occasionally 
abundantly silty, slightly calcareous in part, 
common fine glauconite, trace fine quartz sand 
grains, trace carbonaceous flecks and laminae, 
trace medium brown moderately hard dolomitic 
band (with trace glauconite), trace pyrite nodules, 
grading to argillaceous siltstone in part. 

1238 100 - c tr SILTY CLAYSTONE: Generally as above, 
common to abundant hard dolomitic bands as 
above. 

1241 100 - c tr SILTY CLAYSTONE: Generally as above, 
dominantly medium grey, trace dolomite bands as 
above. 

1244 100 - c tr SILTY CLAYSTONE: As above. 

1247 100 - c tr SILTY CLAYSTONE: As above. 

1250 100 - r tr SILTY CLAYSTONE: Generally as above, 
light/medium to medium grey to brownish grey, 
dominantly firm, non calcareous, trace medium 
brown moderately hard dolomitic bands, trace 
pyrite nodules. 
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6 0 FPLum ero - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASSWD. PICKAVANCE 

1253 100 - r tr SILTY CLAYSTONE: Generally as above, 
medium to dark grey to brownish grey, 
dominantly firm, hard in part, minor to common 
glauconite, trace carbonaceous matter, grades to 
arenaceous claystone in part 

1256 SAMPLE MISSED 

1259 loo - c tr SILTY CLAYSTONE: Generally as above, 
common glauconite, rare medium brown 
moderately hard dolomite bands. 

1262 100 - r tr SILTY CLAYSTONE: Generally as above, 
dominantly medium to dark grey, minor 
glauconite, rare to ?minor medium brown 
moderately hard dolomite bands. 

1265 100 - c tr SILTY CLAYSTONE: As above. 

1268 SAMPLE MISSED 

1271 100 - r tr SILTY CLAYSTONE: Generally as above, 
dominantly medium to dark grey to greyish 
brown, rare light to light/medium greyish brown, 
lighter fraction contains common to abundant 
very fine quartz grains, grades to arenaceous 
claystone, trace nodular pyrite, trace medium 
brown slightly to moderately hard dolomite 
bands. 

1274 SAMPLE MISSED 

1277 100 - r tr SILTY CLAYSTONE: As above. 

1280 SAMPLE MISSED 

1283 100 - r tr SILTY CLAYSTONE: As above, trace 
microfracture filled calcareous material, trace 
moderately bright yellowish white mineral 
fluorescence. 
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CUTTINGS DESCRIPTION SHEET 

Well: MJNERVA-1 
Permit: VIC/P31 
Geologist(s): A. TA.BASSI/D. PICKAVANCE 

1286 100 - r tr SILTY CLAYSTONE: As above, trace 
microfracture filled calcareous material, trace 
mineral fluorescence as above. 

1289 90 - c tr SILTY CLAYSTONE: As above, trace 
microfractured filled calcareous material, trace 
mineral fluorescence as above. 

10 - - - SANDSTONE: Clear to translucent, friable with 
abundant loose grains, fine to medium, 
dominantly subrounded, moderate to well sorted 
quartz, no apparent matrix, very good inferred 
porosity. No shows. 

1292 loo - c tr SILTY CLAYSTONE: As above, dominantly 
medium to dark grey. 

1295 SAMPLE MISSED 

1298 90 - c tr SILTY CLAYSTONE: As above, trace 
microfracture filled calcareous material, trace 
mineral fluorescence as above. 

10 - tr - SANDSTONE: Clear, translucent to very light 
grey in part, friable with common loose grains, 
dominantly fine to occasionally medium grained, 
trace very light grey to greenish grey dispersive 
argillaceous matrix, common medium grained 
glauconite grains, good to very good inferred 
porosity. 

1301 90 - c tr SILTY CLAYSTONE: As above, microfracture 
filled calcareous material, trace mineral 
fluorescence as above, 

10 - tr - SANDSTONE: As above. 

1304 SAMPLE MISSED 

1307 90 - c tr SILTY CLAYSTONE: As above. 

10 - tr - SANDSTONE: As above. 



VIcm31 BASIC WELL COMPLETION REPORT MINERVA-1 
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CUTI’INGS DESCRIPTION SHEET 

Well: MNERVA-1 
Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1310 95 - c tr SILTY CLAYSTONE: Generally as above, trace 
moderately soft. 

5 - tr- SANDSTONE: As above. 

1313 loo - c tr SILTY CLAYSTONE: As above. 

1316 100 - c tr SILTY CLAYSTONE: As above, trace foram. 

1319 loo - c tr SILTY CLAYSTONE: Generally as above, 
dominantly medium/dark. 

1322 100 - c tr SILTY CLAYSTONE: Generally as above, 
medium to medium/dark grey. 

1325 100 - c tr SILTY CLAYSTONE: Generally as above, 
commonly grades to argillaceous sandstone, rare 
medium brown moderately hard arenaceous 
dolomite. 

1328 100 - c tr SILTY CLAYSTONE: As above. 

1331 loo - c tr SILTY CLAYSTONE: As above. 

1334 100 - r tr SILTY CLAYSTONE: As above. 

1337 100 - r tr SILTY CLAYSTONE: As above 

r _ _ _ SANDSTONE: Clear, friable with loose grains, 
fine/medium grained, subangular, well sorted, 
good inferred porosity. No shows. 

1340 100 - r tr SILTY CLAYSTONE: As above 

r - - - SANDSTONE: As above. 

1343 loo SILTY CLAYSTONE: As above 

1346 100 - r tr SILTY CLAYSTONE: Generally as above, 
typically medium to medium/dark grey and 
brownish grey, rarely light/medium grey and 
brownish grey, silty and moderately arenaceous. 
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Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

1349 100 - r tr SILTY CLAYSTONE: As above, grading to 
argillaceous siltstone. 

1352 100 - r tr SILTY CLAYSTONE: As above, grading to 
argillaceous siltstone. 

1355 100 - r tr SILTY CLAYSTONE: As above, grading to 
argillaceous siltstone. 

1358 100 - r tr SILTY CLAYSTONE: Generally as above, 
dominantly medium brownish grey, moderately 
arenaceous, grades to argillaceous siltstone. 

1361 100 - r tr SILTY CLAYSTONE: As above, grades to 
argillaceous siltstone. 

1364 SAMPLE MISSED 

1367 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, medium to medium/dark brownish grey, 
abundantly silty, grades to argillaceous siltstone, 
trace clear granules (igneous?) quartz lithics, 

1370 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1373 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, trace fossil fragments, trace coarse pyrite 
nodules. 

1376 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1379 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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Permit: MC/P31 
Geologist(s): A. TABASSIID. PICKAVANCE 

1382 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, medium to dark grey to brownish grey, 
firm to moderately hard, rarely hard in part, 
occasionally soft in part, dominantly blocky, 
rarely subfissile, abundantly silty, rarely 
micromicaceous and carbonaceous, very slightly 
carbonaceous in part, occasionally finely 
arenaceous in part, trace fracture filling 
calcareous material, trace light to dominantly 
medium brown hard dolomite band, rare 
glauconite, nil to trace pyrite nodules. 

1385 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1388 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1391 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1394 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1397 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1400 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1403 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1406 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1409 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1412 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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Well: MINERVA-1 
Permit: VK/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1415 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1418 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, with rare coarse cryptocrystalline pyrite. 

1421 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1424 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above, rare 
dolomite bands as above. 

1427 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1430 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1433 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1436 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1439 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1442 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1445 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1448 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1451 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1454 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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Well: MINERVA-1 
Permit: VW/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1457 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1460 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

r _ - - SANDSTONE: Clear to light grey, friable with 
predominantly loose grains, medium grained, 
subangular, moderately sorted quartz grains, 
minor fairly strong silica cement, rare light grey 
argillaceous matrix, ?fair inferred porosity, no 
shows. 

1463 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

f - _ _ SANDSTONE: As above 

1466 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, dominantly medium grey to dark brownish 
grey in part, commonly light/medium greyish 
brown, light/medium greyish brown fraction is 
moderately calcareous. 

r _ - - SANDSTONE: As above 

1469 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: Generally as 
above, dominantly medium to medium/dark grey 
and brownish grey. 

e 0 0 0 SANDSTONE: As above 

1472 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1475 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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6 BHP 0 Petroleum - 
CUTrINGS DES(ZIUPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1478 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

r - trr SANDSTONE: Light grey, slightly hard to hard, 
subblocky, fine/medium grained, subangular to 
subrounded, well sorted, common fairly strong 
calcareous cement, rare siliceous cement, rare 
light grey argillaceous matrix, trace glauconite, 
rare carbonaceous flecks, rare micromica, very 
poor to nil visible porosity. No shows. 

1481 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1484 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above, trace 
fossil (?Bryozoa) fragments. 

1487 100 - r tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above, trace 
foram fossil. 

1490 100 - r r ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
medium to medium/dark greyish brown to grey, 
firm to slightly hard, commonly moderately hard, 
subblocky to blocky, darker fraction generally 
blocky, occasionally subfissile, rare calcareous 
cement, trace ?siliceous cement, abundant 
medium/dark greyish brown slightly calcareous 
argillaceous matrix, commonly matrix supported 
and grading to silty claystone, rarely to 
commonly finely arenaceous, rare carbonaceous 
flecks, rare glauconite, common micromica and 
trace mica flakes, trace microcrystalline and fine 
grained cryptocrystalline pyrite, trace fossil 
fragments, trace medium brown moderately hard 
dolomite bands (with trace very fine grained 
glauconite, trace carbonaceous flecks). 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
CUTI’INGS DE!XMPTION !SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1493 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, trace 
calcareous material infilling fracture. 

1496 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1499 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, rare 
nodular and fine/medium microcrystalline pyrite. 

1502 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1505 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1508 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1511 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1514 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1517 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, trace 
clear to off white calcite veins infilling fractures. 

1520 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, trace 
thin (< 0.5 mm) microcrystalline pyrite laminae. 

1523 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1526 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above, trace 
framboidal pyrite. 
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CUTI’INGS DF2SCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1529 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, rare 
medium brown to medium dark brown very hard 
dolomite. 

1532 100 - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
moderately micromicaceous, trace very fine 
grained glauconite, trace carbonaceous flecks, 
rare medium brown to medium dark brown very 
hard dolomite. 

1535 loo - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1538 100 - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1541 loo - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, trace 
pyritised coaly (plant) fragments 

1544 loo - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1547 100 - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
dominantly medium grey to greyish brown, rarely 
medium/dark grey to greyish brown, trace 
Inoceramus bivalve fragment (positively 
identified). 

1550 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
dominantly medium to medium/dark grey to 
brownish grey, trace Inoceramus fragment. 
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Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1553 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, with 
rare off white to light buff, amorphous, very soft 
to soft and commonly dispersive ?kaolinitic 
claystone (possibly rock flour?), trace orangey 
red loose very coarse/granule grade rounded 
quartz grains. 

1556 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above, nil off white 
clay stone. 

1559 100 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
dominantly medium/dark grey to brownish grey, 
trace Inoceramus fragment. 

1562 100 - r tr ARGILLACEOUS SILTSTONE: Generally as 
above, dominantly medium to occasionally dark 
grey and brownish grey, firm to moderately hard, 
occasionally hard, subblocky to dominantly 
blocky, rarely subfissile, trace siliceous cement in 
part, abundantly argillaceous, rarely to commonly 
micromicaceous, rare to trace carbonaceous 
flecks, moderately finely arenaceous in part, trace 
pyrite and calcareous material fracture infill, rare 
to trace Inoceramus, nil to trace shell fragments, 
rare to trace glauconite, rare medium brown hard 
dolomite bands. 

1565 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1568 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1571 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1574 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1577 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1580 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1583 100 - r tr ARGILLACEOUS SILTSTONE: As above. 
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Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

1586 100 - r tr ARGILLACEOUS SILTSTONE: Generally as 
above, dominantly medium to occasionally dark 
grey and brownish grey, firm to moderately hard, 
occasionally hard, subblocky to dominantly 
blocky, rarely subfissile, trace siliceous cement in 
part, abundantly argillaceous, rarely to commonly 
micromicaceous, rare to trace carbonaceous 
flecks, moderately finely arenaceous in part, trace 
pyrite and calcareous material fracture infill, rare 
to trace Inoceramus, nil to trace shell fragments, 
rare to trace glauconite, rare medium brown hard 
dolomite bands. 

1589 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1592 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1595 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1598 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1601 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1604 100 - r tr ARGILLACEOUS STLTSTONE: As above. 

1607 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1610 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1613 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1616 100 - r tr ARGILLACEOUS STLTSTONE: As above. 
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6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1619 100 - r tr ARGILLACEOUS SILTSTONE: Generally as 
above, dominantly medium to occasionally dark 
grey and brownish grey , firm to moderately hard, 
occasionally hard, subblocky to dominantly 
blocky, rarely subfissile, trace siliceous cement in 
part, abundantly argillaceous, rarely to commonly 
micromicaceous, rare to trace carbonaceous 
flecks, moderately finely arenaceous in part, trace 
pyrite and calcareous material fracture infill, rare 
to trace Inoceramus, nil to trace shell fragments, 
rare to trace glauconite, rare medium brown hard 
dolomite bands. 

1622 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1625 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1628 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1631 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1634 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1637 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1640 100 - r tr ARGILLACEOUS STLTSTONE: As above. 

1643 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1646 100 - r tr ARGILLACEOUS SILTSTONE: As above. 

1647 100 - r tr ARGILLACEOUS STLTSTONE: As above. 
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1649 loo - - tr SANDSTONE: Light grey to clear, friable with 
common loose grains to moderately hard in part, 
fine to medium grained, very occasionally coarse 
grained in part, subangular to dominantly 
subrounded, moderate to well sorted quartz 
grains, rare to occasionally common moderately 
weak to moderately strong calcareous cement, nil 
to trace moderately strong siliceous cement, rare 
to occasionally common dominantly off white to 
occasionally light grey argillaceous matrix, trace 
carbonaceous detritus, rare to trace mica, nil to 
trace partially altered feldspar, trace to nil lithics, 
fair to poor visual porosity. No shows. 

1652 10 - - tr SANDSTONE: As above. No shows. 

80 - trtr CLAYSTONE: Medium to dark grey, firm to 
moderately hard, subblocky to dominantly 
blocky, rarely to moderately silty in part, trace 
carbonaceous flecks, trace to rare glauconite, non 
calcareous. 

10 - tr tr SILTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: Medium grey to occasionally 
medium brownish grey, firm to moderately hard, 
blocky, abundantly argillaceous, rare to trace 
moderately strong calcareous cement, rare to 
trace glauconite and carbonaceous flecks, trace 
mica, trace partially altered feldspar, commonly 
to abundantly finely arenaceous, grading in part 
to fine argillaceous sandstone, nil to very poor 
visual porosity. No shows. 
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Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

1655 100 - tr tr SILTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: Medium grey to occasionally 
medium brownish grey , firm to moderately hard, 
blocky, abundantly argillaceous, rare to trace 
moderately strong calcareous cement, rare to 
trace glauconite and carbonaceous flecks, trace 
mica, trace partially altered feldspar, commonly 
to abundantly finely arenaceous, grading in part 
to fine argillaceous sandstone. 

1658 30 - tr tr CLAYSTONE: Medium to dark grey, firm to 
moderately hard, subblocky to dominantly 
blocky, rarely to moderately silty in part, trace 
carbonaceous flecks, trace to rare glauconite, non 
calcarmus. 

70 - tr tr STLTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: As above 

1661 40 - tr tr CLAYSTONE: As above. 

40 - tr tr SILTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: As above. 

20 - tr tr SANDSTONE: Clear to light grey, occasionally 
light brownish grey. friable with common loose 
grains, hard in part, dominantly medium, 
occasionally coarse grain, dominantly 
subrounded, moderately well sorted quartz 
grains, rare to occasionally common off white to 
light grey argillaceous matrix, rare to common 
moderately strong calcareous and rare to trace 
moderately strong siliceous cement in part, trace 
glauconite, pyrite nodules, mica and 
carbonaceous detritus and laminae, trace medium 
brown very hard dolomite bands, good visual 
porosity in friable portion, poor to nil visual 
porosity in cemented fraction. No shows. 



VIaP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
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Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1664 20 - tr tr CLAYSTONE: As above. 

20 - tr tr SILTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: as above. 

30 - tr tr SANDSTONE: Clear to light grey to very light 
brownish grey , friable with abundant loose 
grains, dominantly medium to occasionally 
coarse, dominantly subrounded, moderately 
sorted quartz, trace light grey dispersive 
argillaceous matrix, good to very good inferred 
porosity. No shows. 

30 - tr tr SANDSTONE: Generally as above, hard to very 
hard, common to abundant strong calcareous 
siliceous and rare to common pyritic cement, nil 
to poor visual porosity. No shows. 

The porous sandstone described herein NOTE: 
occurs at the base of this interval, below the 
more cemented sandstone variety. 

1667 40 - tr tr CLAYSTONE: As above. 

40 - tr tr SILTSTONE GRADING TO ARGILLACEOUS 
SANDSTONE: as Above. 

10 - tr tr SANDSTONE: Friable, as above. 

10 - tr tr SANDSTONE: Hard, as above. 

1670 40 - tr tr CLAYSTONE: As above. 

60 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS STLTSTONE: as above. 
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Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1673 40 - tr tr CLAYSTONE: Medium to dark grey, firm to 
moderately hard, subblocky to dominantly 
blocky, rarely to moderately silty in part, trace 
carbonaceous flecks, trace to rare glauconite, non 
calcareous. 

60 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: light to 
medium grey to occasionally medium brownish 
grey, moderately hard, rarely friable with rare to 
common loose sand grains, very fine to fine, silt 
size in part, rarely medium in part, dominantly 
subrounded, moderately well sorted 
quartz,abundant off-white to light grey 
argillaceous matrix, rare to trace moderately 
strong calcareous cement, rare to trace glauconite 
and carbonaceous flecks, trace mica, trace 
partially altered feldspar, commonly to 
abundantly finely arenaceous, grading in part to 
argillaceous siltstone, poor to very poor visual 
porosity. No shows. 

1676 40 - tr tr CLAYSTONE: As above. 

60 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above, rare 
medium grained in part. 

1679 50 - tr tr CLAYSTONE: As above. 

50 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS STLTSTONE: As above. 

.682 50 - tr tr CLAYSTONE: As above. 

50 - trtr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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Geologist(s): A. TABASSUD. PICKAVANCE 

1685 50 - tr tr CLAYSTONE: As above. 

50 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As Above, 
dominantly very fine, dominantly silty. 

1688 50 - tr tr CLAYSTONE: As above. 

50 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1691 70 - tr tr CLAYSTONE: As above. 

30 - tr tr ARGILLACEOUS SANDSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1694 80 - tr tr CLAYSTONE: As above. 

20 - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
ARGILLACEOUS SANDSTONE: As above. 

1697 80 - tr tr CLAYSTONE: Medium to dark grey, firm to 
moderately hard, subblocky to dominantly 
blocky, rarely to moderately silty in part, trace 
carbonaceous flecks, trace to rare glauconite, non 
calcareous. 

20 - tr tr ARGILLACEOUS SILTSTONE GRADING TO 
ARGILLACEOUS SANDSTONE: Medium grey 
to occasionally medium brownish grey, firm to 
moderately hard, blocky, abundantly argillaceous, 
rare to trace moderately strong calcareous 
cement, rare to trace glauconite and carbonaceous 
flecks, trace mica, trace partially altered feldspar, 
commonly to abundantly finely arenaceous, 
grading in part to fine argillaceous sandstone. 
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Geologist(s): A. TABASWD. PICKAVANCE 

1700 loo - c tr SILTY CLAYSTONE: Medium to dark grey, 
occasionally medium to dark brownish grey, firm 
to moderately hard, dominantly blocky to 
occasionally subfissile, common to abundantly 
silty in part, rarely very finely arenaceous in 
part, trace micromica and carbonaceous flecks, 
common fine to medium glauconite pellets, trace 
pyrite nodules, non calcareous. 

1703 loo - c tr SILTY CLAYSTONE: As above. 

1706 100 - c tr SILTY CLAYSTONE: As above. 

1709 loo - c tr SILTY CLAYSTONE: As above. 

1712 100 - c tr SILTY CLAYSTONE: As above. 

1715 loo - c tr SILTY CLAYSTONE: As above. 

1718 100 - c tr SILTY CLAYSTONE: As above. 

1721 100 - c tr SILTY CLAYSTONE: As above. 

1724 100 - c tr SILTY CLAYSTONE: As above. 

1727 100 - c tr SILTY CLAYSTONE: As above. 

1730 loo - c tr SILTY CLAYSTONE: As above. 

1733 loo - c tr SILTY CLAYSTONE: As above. 

1736 100 - c tr SILTY CLAYSTONE: As above. 

1739 loo - c tr SILTY CLAYSTONE: As above. 

1742 100 - c tr SILTY CLAYSTONE: As above. 

1745 loo - c tr SILTY CLAYSTONE: As above, commonly 
hard. 

1748 100 - c tr SILTY CLAYSTONE: As above. 

1751 loo - c tr SILTY CLAYSTONE: As above. 
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Permit: VWP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1754 loo - c tr SILTY CLAYSTONE: As above, grading in 
part to argillaceous siltstone, trace fine to 
medium quartz sand grains. 

1757 loo - c tr SILTY CLAYSTONE: Medium to dark grey, 
occasionally medium to dark brownish grey and 
greenish grey , firm to moderately hard, 
occasionally hard in part dominantly blocky to 
occasionally subfissile, common to abundantly 
silty in part, rarely very finely arenaceous in 
part, trace micromica and carbonaceous flecks, 
common fine to medium glauconite pellets, trace 
pyrite nodules, non calcareous, grading in part to 
argillaceous siltstone. 

1760 loo - c tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1763 100 - c tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1766 100 C tr ARGILLACEOUS STLTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1769 100 - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1772 100 - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1775 loo C tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1778 100 - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1781 100 - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1784 100 - c tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 
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Well: MlNERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1787 100 - c tr SILTY CLAYSTONE GRADING TO 
ARGILLACEOUS SILTSTONE: As above. 

1790 loo - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1793 loo - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1799 loo - c tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1802 80 - r tr ARGILLACEOUS SANDSTONE: 
Light/medium grey to medium grey, friable to 
commonly slightly hard aggregates, subblocky, 
fine grained, subrounded to predominantly 
subangular, very well sorted, rare fairly strong 
siliceous cement, no calcareous cement, common 
to abundant light grey argillaceous matrix, 
common silt, rare to minor off white altered 
?feldspar grains, trace medium brownish grey 
lithics, trace micromica, trace mica flakes, trace 
carbonaceous material, rare to minor glauconite 
grains and pellets, trace microcrystalline pyrite 
grains and ?cement, trace pyrite nodules, grades 
to arenaceous argillaceous siltstone, poor to ?fair 
visual porosity. No shows. 

ARGILLACEOUS SILTSTONE GRADING TO 
20 - c tr SILTY CLAYSTONE: Generally as above, 

commonly finely arenaceous. 



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 RTium ero - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1805 70 - tr tr ARGILLACEOUS SANDSTONE: Generally as 
above, abundantly argillaceous, occasionally 
matrix supported, rare to minor glauconite grains, 
grades substantially to (and from) arenaceous 
argillaceous siltstone, very poor visual porosity. 
No shows. 

30 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
generally commonly to abundantly finely 
arenaceous, grading to argillaceous sandstone, 
very poor to nil visual porosity. No shows. 

1808 80 - tr tr ARGILLACEOUS SANDSTONE: Generally as 
above, trace loose coarse angular quartz grains, 
trace pyritised plant fragments. 

20 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: Generally as above, 
abundantly finely arenaceous. 



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 
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CUTI’INGS DE!XRWTION SHEET 

Well: MINJZRVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1811 100 - - - SANDSTONE: Clear to translucent, ?friable 
with abundant loose grains, moderately hard 
aggregates in part, medium to very coarse, 
dominantly coarse, subrounded to predominantly 
subangular (angularity due to fracturing from 
PDC bit cutting action) moderately sorted quartz 
grains, rare to occasionally common off white to 
light grey dispersive argillaceous matrix (washed 
away), rare to common moderately strong 
siliceous cement, trace mica, trace pyrite nodules 
and weak microcrystalline pyrite cement, fair to 
good inferred porosity. No shows. 

NOTE: It is interpreted that angularity of quartz 
grains could be partly due to PDC bit action 
rather than reflecting the hardness of the 
sandstone (and strength of cement). 

c - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above, interpreted as 
cavings. 

1814 90 - - - SANDSTONE: As above, fair to good 
interpreted porosity. No shows. 

10 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

1817 100 - - - SANDSTONE: As above, trace Inoceramus 
fossil fragment, fair to good interpreted porosity. 
No shows. 

c - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 



VIcrP31 BASIC WELL COMPLETION REPORT MJNERVA-1 

6 0 FEum e - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VICYP31 

1820 90 - - - 

Geologist(s): A. TABA!BUD. PICKAVANCE 

SANDSTONE: Generally as above, rare coarse 
to granule grade nodular and framboidal pyrite, 
fair to good visual porosity, no shows. 

10 - r tr ARGILLACEOUS SILTSTONE GRADING TO 
SILTY CLAYSTONE: As above. 

Cut core # 1 from 1821-1828 mRT 
Cut core # 2 from 1828-1842.5 mRT 
Cut core # 3 from 1842.5-1847 mRT 
See section 3.3.1 “Core Description” 

1850 100 - - tr SANDSTONE: Clear to light grey, moderately 
hard to occasionally friable with abundant loose 
grains, medium to coarse, abundantly coarse, 
rarely fine in part, subangular to subrounded 
(angular grains are due to bit action) poorly 
sorted quartz grains, rare light grey dispersive 
argillaceous matrix, rare to common moderately 
strong siliceous cement, trace carbonaceous 
detritus and mica, fair to occasionally good 
porosity. No shows. 

1853 100 - - tr SANDSTONE: As above. No shows. 

1856 100 - - tr SANDSTONE: As above. No shows. 

1859 100 - - tr SANDSTONE: Dominantly as above, very 
coarse grained. No shows. 

1862 100 - - tr SANDSTONE: As above. No shows. 

1865 100 - - tr SANDSTONE: As above. 

1868 loo - - tr SANDSTONE: As above. 

1871 100 - - tr SANDSTONE: As above. 
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CUTrINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1874 70 - - tr SANDSTONE: As above. No shows. 

30 - - tr- CLAYSTONE: Medium to dark grey, firm to 
r moderately hard, blocky to occasionally 

subfissile, slightly silty, non calcareous, rare 
carbonaceous flecks and micromica, trace coaly 
fragments. 

1877 100 - - tr SANDSTONE: Generally as above, dominantly 
coarse. No shows. 

1880 loo - - tr SANDSTONE: Generally as above, trace 
disseminated pyrite/cement. 

1883 100 - - tr SANDSTONE: Generally as above, dominantly 
medium to coarse, with rare to common rock 
flour. Trace slickenside. 

1886 loo - - tr SANDSTONE: Clear to light grey, moderately 
hard to friable with abundant loose grains in part, 
medium to very coarse grained, occasionally fine 
grained and granule grade, subangular to 
subrounded (angular grains broken due to bit 
action), poorly to moderately sorted quartz, trace 
light grey dispersive argillaceous matrix (washed 
away), rare to common moderately strong 
siliceous cement, trace moderately strong pyrite 
cement, trace disseminated cryptocrystalline 
pyrite and pyritised plant fragments, trace coaly 
detritus, nil to trace lithics, nil to trace structural 
kaolinite, fair to occasionally good visual porosity 
in part. No shows. 

1889 60 - - tr SANDSTONE: As above. 

40 - - tr- CLAYSTONE: Medium to dark grey, firm to 
r moderately hard, blocky to occasionally 

subfissile, slightly silty, non calcareous, rare 
carbonaceous flecks and micromica, trace coaly 
fragments. 
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CUTTINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1892 100 - - tr SANDSTONE: As above. 

1895 100 - - tr SANDSTONE: Clear to occasionally light grey, 
friable with abundant loose grains to moderately 
hard, medium to very coarse, dominantly coarse, 
dominantly subrounded moderately to well sorted 
quartz grains, rare off white kaolinitic and light 
grey dispersive argillaceous matrix (washed 
away), rare to occasionally common moderately 
weak to occasionally moderately strong siliceous 
cement, trace moderately strong pyrite cement, 
trace coaly detritus, structural kaolinite grains 
and pyrite nodules, trace rock flour, good 
inferred visual porosity. No shows. 

1898 100 - - tr SANDSTONE: As above. 

1901 loo - - tr SANDSTONE: As above. 

1094 loo - - tr SANDSTONE: As above. 

1907 loo - - tr SANDSTONE: As above, with no direct or cut 
fluorescence, very weak very slow dull yellowish 
white crush cut, thin, dull, bluish white residual 
ring. 

1910 80 - - tr SANDSTONE: As above. 

20 - - tr CLAYSTONE: Medium to dark grey, firm to 
moderately hard, trace micromica and 
carbonaceous flecks, non calcareous, moderately 
silty, rarely finely arenaceous in part, grading in 
part to argillaceous siltstone. 

1913 80 - - tr SANDSTONE: As above. 

20 - - tr CLAYSTONE: As above. 
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CUTTINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1916 80 - - tr SANDSTONE: Clear to occasionally light grey, 
friable with abundant loose grains to moderately 
hard, medium to very coarse, dominantly coarse, 
occasionally fine, dominantly subrounded 
moderately to well sorted quartz grains, rare off 
white kaolinitic and light grey dispersive 
argillaceous matrix (washed away), rare to 
occasionally common moderately weak to 
occasionally moderately strong siliceous cement, 
trace moderately strong pyrite cement, fine 
aggregates have no cement, trace coaly detritus, 
structural kaolinite grains and pyrite nodules, 
good inferred visual porosity. No direct or cut 
fluorescence, very weak, very slow, dull 
yellowish white crush cut and thin, dull bluish 
white residual ring. 

20 - - tr CLAYSTONE: Medium to dark grey, 
occasionally medium brownish grey, firm to 
moderately hard, trace micromica and 
carbonaceous flecks, non caJcareous, moderately 
silty, rarely finely arenaceous in part, grading in 
part to argillaceous siltstone. 

1919 90 - - tr SANDSTONE: As above. 

10 - - tr CLAYSTONE: As above. 

1922 90 - - tr SANDSTONE: As above. 

10 - - tr CLAYSTONE: As above. 

1925 loo - - tr SANDSTONE: As above. 

1928 100 - - tr SANDSTONE: As above. 

1931 loo - - tr SANDSTONE: As above, dominantly medium to 
coarse. 
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CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1934 80 - - tr SANDSTONE: As above. 

28 - - tr CLAYSTONE: As above. 

1937 90 - - tr SANDSTONE: As above. 

10 - - tr CLAYSTONE: As above. 

1940 loo - - tr SANDSTONE: As above, no direct or cut 
fluorescence, extremely weak extremely pale 
bluish white crush cut, moderately wide pale light 
greenish yellow residual ring fluorescence. 

1943 loo - - tr SANDSTONE: As above, no direct or cut 
fluorescence, extremely weak extremely pale 
bluish white crush cut, moderately wide pale light 
greenish yellow residual ring fluorescence. 

1946 60 - - tr SANDSTONE: Clear to light grey, friable with 
abundant loose grains, moderately hard in part, 
fine to coarse dominantly medium grained, 
occasionally very coarse, subangular to 
dominantly subrounded poorly sorted quartz 
grains, rare to occasionally common light grey 
argillaceous matrix, rare moderately strong 
siliceous cement, nil to trace moderately strong 
pyrite cement, trace coaly particles, mica and 
lithics, trace rock flour, fair to good 
inferred/visual porosity, no direct or cut 
fluorescence, extremely weak extremely pale 
bluish white crush cut, moderately wide very pale 
light greenish yellow residual ring fluorescence. 

CLAYSTONE: Medium to occasionally dark 
40 - - tr grey, medium brownish grey in part, firm, rarely 

soft and sticky, occasionally subblocky, 
moderately silty, grading in art to argillaceous 
siltstone, non calcareous, trace carbonaceous 
flecks, rare coaly particles. No direct, cut or 
crush cut fluorescence, very thin moderately dull 
bluish white residual ring. 
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CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1949 60 - - tr SANDSTONE: As above. No shows. 

40 - - tr CLAYSTONE: As above. 

1952 loo - - tr SANDSTONE: Generally as above, dominantly 
coarse, good inferred/visual porosity. 

1955 80 - - tr SANDSTONE: As above. 

20 - - tr CLAYSTONE: Generally as above, dominantly 
firm. 

1958 100 - - tr SANDSTONE: Generally as above, dominantly 
medium. 

1961 100 - - tr SANDSTONE: Generally as above, dominantly 
medium to coarse. 

1964 loo - - tr SANDSTONE: Generally as above, dominantly 
coarse to very coarse. 

1967 100 - - tr SANDSTONE: Generally as above, dominantly 
coarse with trace coarse lithics. 

1970 60 - - tr SANDSTONE: As above. 

40 - - tr CLAYSTONE: Dark grey, firm to moderately 
hard in part, blocky to subfissile in part, 
moderately silty grading in part to argillaceous 
siltstone, rare micromica and carbonaceous 
flecks, non calcareous. 

1973 loo - - tr SANDSTONE: Generally as above, 
predominantly clear, medium to very coarse 
grained, rare granules, dominantly 
medium/coarse grained, good to very good 
inferred porosity. 

1976 100 - - tr SANDSTONE: As above. 
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Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSIID. PICKAVANCE 

1979 90 - - tr SANDSTONE: Clear to light grey, friable with 
abundant loose grains, moderately hard in part, 
fine to coarse dominantly medium/coarse grained, 
occasionally very coarse, subangular to 
subrounded poorly sorted quartz grains, rare off 
white kaolinitic and light grey argillaceous 
matrix, rare moderately strong siliceous cement, 
nil to trace moderately strong pyrite cement, 
trace coaly particles, mica and lithics, fair to 
good inferred/visual porosity. 

10 - - tr CLAYSTONE: Medium to occasionally dark 
grey, medium brownish grey in part, firm and 
moderately hard in part, rarely soft and sticky, 
occasionally subblocky, moderately silty, grading 
in art to argillaceous siltstone, non calcareous, 
trace carbonaceous flecks, rare coaly particles. 
No direct, cut or crush cut fluorescence, very 
thin moderately dull bluish white residual ring. 

1982 100 - - tr SANDSTONE: Generally as above, dominantly 
medium/coarse grained with rare strong pyrite 
cement, trace slightly hard calcareous cement in 
part, and trace pyrite nodules. 

1985 100 - - tr SANDSTONE: As above. 

c - - tr CLAYSTONE: As above. 

1988 90 - - tr SANDSTONE: Generally as above, dominantly 
coarse to very coarse grained, trace calcareous 
fossil fragments. 

10 - - tr CLAYSTONE: As above. 

1991 loo - - tr SANDSTONE: Generally as above, dominantly 
medium/coarse, with minor granule grade quartz 
grains typically frosted in appearance due to rare 
quartz overgrowths. 

c - - tr CLAYSTONE: As above. 
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Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1994 90 - - tr SANDSTONE: Generally as above, fine/medium 
to very coarse grained with common granule 
grade quartz grains, dominantly subangular with 
common subrounded, poorly sorted quartz sand 
grains, rare to minor off white structural 
kaolinite, fair inferred porosity. 

10 - - tr CLAYSTONE: As above, trace calcareous. 

1997 50 - - tr SANDSTONE: Generally as above, rare light 
grey fine grained well sorted aggregates, rare to 
common off white structural kaolinite. 

50 - - tr CLAYSTONE: Generally as above, commonly 
off white and kaolinitic. 

moo loo - - tr CLAYSTONE: Two types (i) 70%, Off white, 
soft, amorphous and dispersive in part, silty 
commonly finely arenaceous in part. (ii) 30%) 
Medium to occasionally dark grey, firm to 
moderately hard in part, subblocky, rare 
micromica, trace disseminated microcrystalline 
pyrite, trace carbonaceous flecks, grades in part 
to argillaceous siltstone. 

tr - - tr SANDSTONE: Clear to light grey, friable with 
abundant loose grains to moderately hard, 
predominantly fine, to medium grained, rare 
coarse and occasionally trace granule (possibly 
cavings), subrounded to subangular well sorted 
quartz grains, trace to rare off white kaolinite and 
light grey argillaceous matrix, nil to rare 
moderately strong siliceous cement in part, trace 
carbonaceous flecks, trace microcrystalline 
pyrite, fair visual porosity. 
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Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2003 90 - - tr CLAYSTONE: Subequal (i) and (ii) As above. 

10 - - tr SANDSTONE: Generally as above, both 
fine/medium and coarse grained aggregates, well 
sorted, fair visual porosity. No direct, cut or 
crush cut fluorescence. No residual ring. 

2006 90 - - tr SANDSTONE: Clear to light grey, friable with 
abundant loose grains, moderately hard in part, 
fine to coarse dominantly medium/coarse grained, 
occasionally very coarse, subangular to 
subrounded poorly sorted quartz grains, rare off 
white kaolinitic and light grey argillaceous 
matrix, rare moderately strong siliceous cement, 
nil to trace moderately strong pyrite cement, 
trace coaly particles, mica and lithics, fair to 
good inferred/visual porosity. 

10 - - tr CLAYSTONE: Medium to occasionally dark 
grey, medium brownish grey in part, firm and 
moderately hard in part, rarely soft and sticky, 
occasionally subblocky, moderately silty, grading 
in art to argillaceous siltstone, non calcareous, 
trace carbonaceous flecks,&re coaly particles. 
No direct, cut or crush cut fluorescence, very 
thin moderately dull bluish white residual ring. 

2009 loo - - tr SANDSTONE: As above. 

c - - tr CLAYSTONE: As above. 

2012 loo - - tr SANDSTONE: Generally as above, quartz 
grains typically show frosted surfaces due to 
quartz overgrowths. 

2015 100 - - tr SANDSTONE: Generally as above, very 
fine/fine to very coarse grained, rare granule 
grained, subangular, poorly sorted quartz grains 
displaying common quartz overgrowths. 
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2018 60 - - tr SANDSTONE: Clear to light grey, friable with 
abundant loose grains, moderately hard in part, 
fine to coarse dominantly medium/coarse grained, 
occasionally very coarse, subangular to 
subrounded poorly sorted quartz grains, rare off 
white kaolinitic and light grey argillaceous 
matrix, rare moderately strong siliceous cement, 
nil to rare moderately to very strong pyrite 
cement, trace coaly particles, mica and lithics, 
fair to good inferred/visual porosity. 

40 - - tr- CLAYSTONE: Two types, subequal (i) Off 
C white, soft to commonly firm, amorphous and 

dispersive in part, silty and commonly finely 
arenaceous in part. (ii) Medium to occasionally 
dark grey, firm to moderately hard in part, 
subblocky, rare micromica, trace disseminated 
microcrystalline pyrite, trace to occasionally 
common carbonaceous flecks and grains, grades 
in part to argillaceous siltstone. 

2021 50 - - tr SANDSTONE: As above. 

50 - - tr CLAYSTONE: Two types, as above. 

2024 40 - - tr SANDSTONE: As above. 

60 - - tr CLAYSTONE: As above. 

2027 40 - - tr SANDSTONE: Generally as above, rare pyrite 
cement and nodules. 

60 - - tr CLAYSTONE: As above. 

2030 80 - - tr SANDSTONE: Generally as above, fine/medium 
to coarse grained, with minor to common very 
coarse to granule grade quartz grains. 

20 - - tr CLAYSTONE: Two types, as above. 
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2033 90 - r tr CLAYSTONE: Medium to medium/dark 
brownish grey, soft and amorphous to dominantly 
firm to slightly hard and subblocky, silty, rare 
very fine glauconite grains, trace carbonaceous 
flecks, rare micromica, very slightest trace 
calcareous, trace finely arenaceous, trace 
microcrystalline pyrite, trace grey lithics. 

10 - tr tr SANDSTONE: Clear to light grey, friable with 
loose grains, very fine to fine grained, common 
coarse to very coarse grains in places, 
subrounded to subangular well sorted quartz 
grains, trace to rare moderately strong siliceous 
cement, trace weak calcareous cement, nil to rare 
light grey argillaceous matrix, trace very fine 
grained grey to reddish brown lithics, trace 
carbonaceous detritus and laminae in part, trace 
glauconite, trace off white altered feldspar grains, 
trace mica flakes, fair to good visual and inferred 
porosity. No shows. 

2036 30 - r tr CLAYSTONE: Two types: (i) 70% medium to 
medium/dark brownish grey as above; (ii) 30% 
Off white, subblocky, firm to slightly hard in 
part, silty, commonly finely arenaceous, very 
slightly calcareous in part, trace carbonaceous 
flecks. 

70 - tr- tr SANDSTONE: Clear to light grey, slightly hard 
r to friable with loose grains, medium/coarse 

grained with rare fine to medium and very coarse 
to granule grains, subangular to occasionally 
subrounded generally well sorted quartz grains, 
rare to minor strong siliceous cement, no 
calcareous cement, rare light grey argillaceous 
matrix (commonly washed away), rare medium 
greyish green lithics and glauconite grains, trace 
carbonaceous detritus, trace microcrystalline 
pyrite, fair visual/inferred porosity. No shows. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
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2039 60 - r tr CLAYSTONE: Two types as above, dominantly 
0 i. 

40 - tr tr SANDSTONE: Generally as above, trace pyrite 
cement. 

2042 90 - tr tr SANDSTONE: Generally as above, trace 
carbonaceous laminae. 

10 - r tr CLAYSTONE: As above, subequal (i) and (ii), 
trace pyritised plant fragments. 

2045 90 - tr tr SANDSTONE: Generally as above, 
predominantly medium to coarse grained. 

10 - r tr CLAYSTONE: Generally as above, type (i) 
grades from medium greyish brown to medium 
brownish grey, to medium/dark brownish grey. 

2048 100 - r tr SANDSTONE: Clear to light grey, moderately 
hard to friable with abundant loose grains, 
medium to coarse grained with minor granule 
grade, subangular to subrounded moderately 
sorted quartz grains, rare moderately strong 
siliceous cement, trace strong pyrite cement in 
part, slight trace calcareous cement, rare to trace 
off white kaolinitic and light grey argillaceous 
matrix (dominantly washed away), trace 
carbonaceous detritus as laminae, trace mica 
flakes within laminae, trace pyrite replacement of 
plant fragments, fair visual to good inferred 
porosity. No shows. 

c - r r CLAYSTONE: Medium to medium/dark 
brownish grey, firm to slightly hard, subblocky, 
silty, rare very fine glauconite grains, trace 
carbonaceous flecks, rare micromica, very 
slightest trace calcareous, trace finely arenaceous, 
trace microcrystalline pyrite, trace grey lithics. 
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Geologist(s): A. TABASSUD. PICKAVANCE 

2051 100 - r r SANDSTONE: As above. 

c - r r CLAYSTONE: As above. 

2054 100 - r r SANDSTONE: As above. 

c - r r CLAYSTONE: As above. 

2057 80 - tr tr SANDSTONE: As above. 

20 - r r CLAYSTONE: Two types, subequal: (i) medium 
to medium/darl brownish grey, as above; (ii) 
30% off white, subblocky, soft to firm and 
slightly hard in part, silty, commonly finely 
arenaceous, very slightly calcareous in part, trace 
carbonaceous flecks. 

2060 60 - tr tr SANDSTONE: As above. 

40 - r r CLAYSTONE: As above. 

2063 30 - tr tr SANDSTONE: As above. 

70 - r r CLAYSTONE: As above. 

2066 80 - tr tr SANDSTONE: Generally as above, 
predominantly fine to medium grained with 
abundant coarse grains and occasional very 
coarse/granule grade. 

20 - r r CLAYSTONE: Two types, subequal as above. 

2069 SAMPLE MISSED DUE TO SHAKER SCREEN 
CHANGE 

2072 30 - tr tr SANDSTONE: As above. 

70 - tr r CLAYSTONE: As above, with subequal 
proportions type (i) and (ii). 



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
CU’ITINGS DESCRIF’TION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

2075 70 - tr tr CLAYSTONE: Two types: (i) 40% Off white, 
soft to firm, amorphous to subblocky, commonly 
finely arenaceous, trace carbonaceous specks, 
trace microcrystalline pyrite and cryptocrystalline 
pyritic nodules. (ii) 60% Medium brownish 
grey to dominantly greyish brown, grading to 
medium/dark in part, fairly soft to firm, sticky in 
part, subblocky, silty, rarely finely arenaceous in 
part, trace carbonaceous flecks, trace coaly 
particles, trace glauconite, non calcareous. 

30 tr - tr SANDSTONE: clear to very light grey, friable 
with loose grains, fine to medium/coarse grained, 
rare very coarse/granule grade, subangular fair 
sorted quartz grains, trace to rare moderately 
weak siliceous cement, slightest trace calcareous 
cement, trace light grey argillaceous matrix, trace 
carbonaceous matter, trace light grey lithics, 
good to very good visual and inferred porosity. 
No shows. 

2078 50 - tr tr CLAYSTONE: As above. 

50 - - tr SANDSTONE: As above. 

2081 70 - tr tr CLAYSTONE: As above. 

30 - - tr SANDSTONE: As above. 

2084 100 - tr tr CLAYSTONE: As above, dominantly (i). 

c - - tr SANDSTONE: As above. 

2087 100 - tr tr CLAYSTONE: Generally as above, (i) 95%) 
grading to silty claystone; (ii) 5% 



VIcYP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

2090 100 - tr tr CLAYSTONE: Generally type (i) as above, 
grading to silty arenaceous claystone, trace dark 
chocolate brown, trace type (ii). 

r - - tr SANDSTONE: Generally as above, 
predominantly fine/medium grained and very well 
sorted, trace very fine grained lithics, trace 
amber, very good visual porosity. 

tr - r - DOLOMITE: Light/medium brown, very hard, 
blocky, rare fine grained glauconite pellets. 

2093 100 - tr tr CLAYSTONE: Generally as above, grading to 
silty arenaceous claystone, rare pyrite nodules. 

r - - tr SANDSTONE: Generally as above, grades to 
argillaceous sandstone. 

2096 100 - tr tr CLAYSTONE: As above, grades to silty 
clay stone. 

2099 loo - tr tr CLAYSTONE: As above, grades to silty 
claystone. 



VIcfP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

2102 100 - tr r SILTY CLAYSTONE: Medium greyish brown 
to dark brownish grey, soft and firm to 
moderately hard, subblocky to blocky, silty, 
commonly to abundantly finely arenaceous, 
grades in part to argillaceous silty sandstone, rare 
carbonaceous matter, trace coaly fragments, trace 
glauconite pellets, rare micromica, trace pyrite 
nodules. 

c - - r SANDSTONE: Light to medium grey, friable to 
slightly hard, fine to medium grained, subangular 
to subrounded well sorted quartz grains, rare 
moderately strong siliceous cement, rare abundant 
off white kaolinitic and medium to dark grey to 
greyish brown argillaceous matrix, grades in part 
to arenaceous claystone, nil to rare carbonaceous 
material, trace lithics, trace pyrite nodules, very 
poor to rarely poor visual porosity. No shows. 

2105 100 - tr r CLAYSTONE: Generally as above, with rare off 
white, soft to firm kaolinitic claystone, commonly 
finely arenaceous. 

c - - r SANDSTONE: As above. 

tr - r tr DOLOMITE: Light/medium brown very hard, 
rare glauconite grains, trace carbonaceous matter. 

2107 50 - - r SANDSTONE: Clear to light grey, friable with 
loose grains to slightly hard in part, fine/medium 
grained, subangular, well sorted quartz grains, 
trace to rare moderately weak siliceous cement, 
no calcareous cement, trace pyrite cemented 
aggregates in part, trace to rare off white to light 
grey argillaceous matrix (commonly washed 
away), trace carbonaceous matter, trace fine 
grained lithics, fair visual porosity. No shows. 

50 - tr tr CLAYSTONE: Generally as above, grading to 
argillaceous sandstone in part. 



MC/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 FFLum era - 
CUTTINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2111 100 CEMENT 

2114 70 - tr - CLAYSTONE: medium dark grey to 
predominantly dark grey, trace silt, 
micromicaceous, trace 
glauconite pellets, sub blocky to blocky, 
dispersive in part, non calcareous. 

30 - - r SANDSTONE: clear to translucent, friable with 
abundant loose grains, predominantly medium to 
occasionally coarse grained, rare very coarse to 
granule sized grains, sub rounded to rounded, 
occasionally sub angular, well sorted quartz, 
trace moderately strong silica cement, trace 
amber, rare coal fragments, moderate inferred 
porosity, no shows. Note: sample is heavily 
contaminated with cement and metal shavings. 

2117 50 - tr - CLAYSTONE: as above 

50 - - r SANDSTONE: as above 

Note: sample is also cement and metal 
contaminated. 

2120 70 - - r SANDSTONE: as above 

30 - tr - CLAYSTONE: as above 



VwP31 BASIC WELL COMPLETION REPORT -VA-l 

6 BHP 
0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2123 60 - - tr SANDSTONE: very light grey , clear to 
translucent grains, friable to moderately hard, 
common loose grains, fine to coarse grained, 
dominantly fine to medium, common coarse and 
occasional very coarse grains, sub angular to sub 
rounded, occasionally angular, moderately sorted 
quartz, common moderately strong silica cement, 
trace to occasional moderately strong pyrite 
cement, trace very light grey argillaceous matrix, 
common coaly fragments, rare coaly laminae, 
trace amber, rare lithic grains, poor to moderate 
visual porosity, no shows. 

40 - - r CLAYSTONE: medium dark grey to dark grey, 
moderately hard, blocky to sub fissile, trace silt, 
micromicaceous, rare coal fragments, rare pyrite, 
non calcareous. 

2126 80 - - tr SANDSTONE: as above 

20 - - r CLAYSTONE: as above 

2129 80 - - tr SANDSTONE: as above 

20 - - r CLAYSTONE: as above 

tr - - a COAL: greyish black to black, vitreous lustre, 
sub conchoidal fracture, brittle, moderately hard. 



VIuP31 BASIC WELL, COMPLETION REPORT MINERVA-1 

6 0 F~um ero - 
CU’ITINGS DESCRWI’ION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2132 80 - - tr SANDSTONE: very light grey, clear to 
translucent grains, friable to moderately hard, 
common loose grains, fine to coarse grained, 
dominantly fine to medium, common coarse and 
occasional very coarse grains, sub angular to sub 
rounded, occasionally angular, moderately sorted 
quartz, common moderately strong silica cement, 
trace to occasional moderately strong pyrite 
cement, trace very light grey argillaceous matrix, 
common coaly fragments, rare coaly laminae, 
trace amber, rare lithic grains, poor to moderate 
visual porosity, no shows. 

20 - - r CLAYSTONE: medium dark grey to dark grey, 
moderately hard, blocky to sub fissile, trace silt, 
micromicaceous, rare coal fragments, rare pyrite, 
non calcareous. 

2135 80 - - tr SANDSTONE: very light grey, clear to 
translucent grains, friable to moderately hard, 
abundant loose grains, fine to medium grained, 
occasional coarse and rare very coarse grains, 
sub angular to sub rounded, occasionally angular, 
moderately well sorted quartz, common 
moderately strong silica cement, rare pyrite 
cement, trace to common very light grey 
argillaceous matrix, trace coal fragments, rare 
amber, trace to occasional lithic grains, poor 
visual porosity, trace mineral fluorescence, no 
shows. 

20 - - r CLAYSTONE: as above 

2138 70 - - tr SANDSTONE: as above 

30 - - r CLAYSTONE: as above 

2141 70 - - tr SANDSTONE: as above 

30 - - r CLAYSTONE: as above, becoming more silty. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

(IU’ITmGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

2144 60 - - tr SANDSTONE: as above 

40 - - r CLAYSTONE: as above 

2147 70 - - a CLAYSTONE: medium grey to medium dark 
grey, soft to moderately firm, common silt, 
abundant carbonaceous flecks, trace very fine 
sand, micromicaceous, blocky to sub tissile, non 
calcareous. 

30 - - tr SANDSTONE: very light grey, clear to 
translucent grains, friable to moderately hard, 
abundant loose grains, very fine to medium 
grained, occasional coarse and rare very coarse 
grains, sub angular to sub rounded, occasionally 
angular, moderately well sorted quartz, common 
moderately strong silica cement, rare pyrite 
cement, trace to common very light grey 
argillaceous matrix, trace coal fragments, rare 
amber, trace to occasional lithic grains, rare 
feldspathic grains, poor visual porosity, trace 
mineral fluorescence, no shows. 

2150 70 - - a CLAYSTONE: as above 

20 - - tr SANDSTONE: as above 

10 - - tr STLTSTONE: medium dark grey, moderately 
hard, micromicaceous, trace carbonaceous flecks, 
grading to very fine grained sandstone in part, 
blocky, non calcareous. 

tr - - a w: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 FKum e - 
CU’ITINGS DESCRlPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2153 70 - - a CLAYSTONE: as above 

20 - - tr SANDSTONE: as above 

10 - - tr SILTSTONE: as above 

tr - - COAL: as above 

2156 80 - - c CLAYSTONE: as above 

20 - - tr SANDSTONE: as above 

tr - - a COAL: as above 

2159 80 - - c CLAYSTONE: medium dark grey to brownish 
grey , soft to moderately firm, common 
carbonaceous flecks, occasional carbonaceous 
laminae, trace nodular pyrite, becoming silty in 
part, sub blocky to occasionally sub fissile, non 
calcareous 

20 - - tr SANDSTONE: light grey, clear to translucent 
grains, friable to moderately hard, common loose 
grains, very fine to medium grained, occasional 
coarse to very coarse grains, sub angular to sub 
rounded, moderately sorted quartz, trace weak 
silica cement, occasional lithic grains, trace to 
common carbonaceous flecks, rare coaly laminae, 
rare amber, trace pyrite, poor visual porosity, no 
shows. 

2162 90 - - c CLAYSTONE: as above, trace nodular pyrite 

10 - - tr SANDSTONE: as above 

tr - - a COAL: as above 



MC/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2165 90 - - c CLAYSTONE: as above. 

10 - - tr SANDSTONE: light grey, clear to translucent 
grains, friable to moderately hard, medium to 
coarse grained, subangular to subrounded, 
moderately sorted quartz, trace weak to moderate 
quartz cement, moderate argillaceous matrix, 
trace carbonaceous flecks, trace amber, poor 
visual porosity, no shows. 

tr - - a COAL: as above 

2168 80 - - tr CLAYSTONE: medium to dark grey, brown grey 
in part, soft to moderately firm, micromicaceous, 
trace carbonaceous flecks, trace carbonaceous 
laminae, trace nodular pyrite. 

20 - - tr SANDSTONE: as above 

tr - - a COAL: as above 

2171 50 - - tr CLAYSTONE: as above, race nodular pyrite. 

50 - - - ARGILLACEOUS SANDSTONE: light grey, 
clear to translucent grains, friable to moderately 
hard, fine to medium grained, occasional coarse, 
subangular to subrounded, moderately sorted 
quartz grains, trace silica cement, abundant 
argillaceous matrix, trace amber, poor visual 
porosity, no shows. 

tr - - a COAL: as above. 



VIcm31 BASIC WELL COMPLETION REPORT MINERVA-1 
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0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASSUD. PICKAVANCE 

2174 80 - - tr ARGILLACEOUS SANDSTONE: light grey, 
clear to translucent grains, friable to moderately 
hard, fine to medium grained, occasional coarse, 
subangular to subrounded, moderately sorted 
quartz grains, trace moderately hard silica 
cement, abundant argillaceous matrix, trace 
lithics, trace amber, poor visual porosity, no 
shows. 

20 - - tr CLAYSTONE: medium to dark grey, brown grey 
in part, soft to moderately firm, trace silt, 
micromicaceous, trace carbonaceous flecks, trace 
carbonaceous laminae, trace nodular pyrite. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm. 

2177 90 - - tr ARGILLACEOUS SANDSTONE: as above 

10 - - tr CLAYSTONE: as above 

tr - - a COAL: as above 

2180 90 - - tr SANDSTONE:as above. 

10 - - tr CLAYSTONE: as above 

tr - - tr STLTSTONE: medium dark grey, moderately 
hard, micromicaceous, trace carbonaceous flecks, 
grading to very fine grained sandstone in part, 
blocky, non calcareous. 

!I83 80 - - tr SANDSTONE: as above, trace hard silica 
cement, trace weak calcite cement in argillaceous 
matrix. 

20 - - tr CLAYSTONE: as above 



VIcYP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 F%um em - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP3 1 
Geologist(s): A. TABASSUD. PICKAVANCE 

2186 80 - - tr SANDSTONE: as above 

20 - - tr CLAYSTONE: as above 

2189 90 - - tr SANDSTONE: as above 

10 - - tr CLAYSTONE: as above 

2192 80 - - tr SANDSTONE: two subequal types: 1. light grey 
to translucent, friable to moderately hard, fine to 
medium grained, subangular to subrounded, 
moderately sorted quartz grains, abundant 
argillaceous matrix, common moderately hard 
silica cement, trace lithics, trace carbonaceous 
material, trace amber, poor inferred porosity, no 
shows. 2. light grey to translucent, hard, blocky 
fracture, medium to coarse grained, subangular to 
subrounded, moderately sorted quartz grains, 
hard silica cement, nil inferred porosity, no 
shows. 

20 - - tr CLAYSTONE: medium dark grey, occasionally 
light brown grey, moderately hard, subfissile, 
trace silt, trace carbonaceous flecks, 
micromicaceous, trace pyrite nodules. 

2195 70 - - tr SANDSTONE: as above. 

30 - - tr CLAYSTONE: as above. 

2198 70 - - tr SANDSTONE: as above, trace hard pyrite 
cement in type 1. 

30 - ’ tr CLAYSTONE: as above 

2201 70 - - tr SANDSTONE: as above, predominantly type 2. 

30 - - tr CLAYSTONE: as above. 



VIcm31 BASIC WELL COMPLETION REPORT -VA-l 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2204 50 - - tr SANDSTONE: as above, subequal types 1 and 2. 

50 - - tr CLAYSTONE: medium to dark grey, commonly 
brown, soft to firm, hard in part, common firm 
silica cement, trace pyrite cement, rare 
carbonaceous specks, micromicaceous. 

2207 60 - - tr SANDSTONE: as above, predominantly type 2. 

40 - - tr CLAYSTONE: as above. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

2210 70 - - tr SANDSTONE: as above, predominantly type 2. 

30 - - tr CLAYSTONE: as above, trace carbonaceous 
laminae. 

2213 80 - - - CLAYSTONE: medium dark grey, common 
brown grey, soft to commonly hard, silty, 
moderate firm silica cement, moderate hard 
pyrite cement, rare pyrite nodules. 

20 - - tr SANDSTONE: light grey to translucent, friable 
to hard in part, medium to fine grained, 
subangular to subrounded, moderately sorted 
quartz grains, common argillaceous matrix, 
common hard silica cement, trace carbonaceous 
flecks, common lithics, nil to poor visual 
porosity, no shows. 

!216 90 - - tr CLAYSTONE: 2 types: type 1 (30%) as above. 
Type 2: massive claystone (70%): pale yellowish 
brown, soft, uncemented, trace carbonaceous 
specks. 

10 - - - SANDSTONE: as above, common silica cement, 
trace amber. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

s 6 0 FKum e 
5 - 

Depth B .s s 
(mRT) 3 5 3 E 

CIJTIINGS DE!XRWTION SHEET 

a lz .r( 3 3 
Id *uu 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2219 90 - - tr CLAYSTONE: as above, 90% massive type 2. 

10 - - - SANDSTONE: as above. 

2222 60 - - tr SANDSTONE: as above, fine to common fine to 
medium grained. 

40 - - tr CLAYSTONE: as above, subequal amounts types 
land2. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

2225 50 - - tr SANDSTONE: as above, fine to medium 
grained, rare dark green weathered feldspar, 
trace lithics. 

50 - - tr CLAYSTONE: as above, trace pyrite nodules. 

2228 60 - - tr SANDSTONE: as above, fine grained, common 
fine to medium, rare coarse, abundant 
argillaceous matrix in part, trace weathered 
feldspar. 

40 - - 

2231 95 - - 

tr CLAYSTONE: as above. 

tr SANDSTONE: light grey to translucent, friable, 
fine to medium grained, subangular to 
subrounded, moderately sorted quartz grains, 
trace calcite cement, common argillaceous 
matrix, trace lithics, trace amber, poor inferred 
porosity, no shows. 

5 - - tr CLAYSTONE: as above, no pyrite. 

2234 95 - - - SANDSTONE: as above. 

5 - - tr CLAYSTONE: as above 



VIcYP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VICYP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

2237 90 - - - SANDSTONE: light grey to translucent, friable, 
medium grained, occasional coarse, subangular to 
subrounded, moderately sorted quartz grains, 
trace weak calcite cement, common argillaceous 
matrix, trace lithics, trace amber, poor inferred 
porosity, no shows. 

10 - - tr CLAYSTONE: two subequal types: type 1: 
medium dark grey, common brown grey, soft to 
commonly hard, silty, trace firm silica cement, 
trace hard pyrite cement, trace pyrite nodules; 
type 2: massive claystone: pale yellowish brown, 
soft, uncemented, dispersive, trace carbonaceous 
Specks. 

2240 90 - - - SANDSTONE: as above, common coarse 
grained, common lithics. 

10 - - tr CLAYSTONE: as above 

2243 95 - - - SANDSTONE: as above, trace feldspar, common 
lithics. 

5 - - tr CLAYSTONE: as above. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

2246 95 - - tr SANDSTONE: as above. 

5 - - tr CLAYSTONE: as above. 

tr - - a COAL: as above. 

2249 90 - - - SANDSTONE: as above, fine grained, common 
medium to coarse, no amber. 

10 - - tr CLAYSTONE: as above 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 
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Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

2252 90 - - - SANDSTONE: as above, fine to medium 
grained, common coarse, trace amber. 

10 - - tr CLAYSTONE: as above. 

2255 90 - - - ARGILLACEOUS SANDSTONE: light grey to 
translucent, friable, fine to medium grained, 
common coarse, subangular to subrounded, 
moderately sorted quartz grains, minor weak 
calcite cement, abundant argillaceous matrix, 
common lithics, common dark green weathered 
feldspar, trace amber, poor inferred porosity, no 
shows. 

10 - - tr CLAYSTONE: as above. 

2258 90 - - - ARGILLACEOUS SANDSTONE: light grey to 
translucent, friable, fine to medium grained, 
common coarse, subangular to subrounded, 
moderately sorted quartz grains, minor weak 
calcite cement, abundant argillaceous matrix, 
abundant lithics, common green weathered 
feldspar, trace amber, poor inferred porosity, no 
shows. 

10 - - tr CLAYSTONE: dark grey to medium grey, firm 
to mod hard, common silica cement, silty, 
micromicaceous, trace carbonaceous flecks, trace 
pyrite nodules. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

!261 95 - - - SANDSTONE: as above. 

5 - - tr CLAYSTONE: as above. 
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CUlTINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2264 95 - - - ARGILLACEOUS LITHTC SANDSTONE: as 
above, increase in lithic content. 

5 - - tr CLAYSTONE: as above. 

2267 95 - - c ARGILLACEOUS LITHIC SANDSTONE: light 
grey to translucent, friable to moderately hard, 
fine grained, common medium to coarse, 
subangular to subrounded, moderately sorted 
quartz and lithic grains, abundant argillaceous 
matrix, abundant firm calcite cement, abundant 
lithics, common feldspar, common carbonaceous 
flecks, trace amber, nil visual porosity, no 
shows. 

5 - - tr CLAYSTONE: as above 

2270 95 - - tr ARGILLACEOUS LITHTC SANDSTONE: as 
above. 

5 - - tr CLAYSTONE: as above. 

2273 95 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above, coarse in part (including lithics). 

5 - - tr CLAYSTONE: as above 

2276 80 - - tr ARGILLACEOUS LITHTC SANDSTONE: as 
above, fine to medium grained, trace calcite 
grains. 

20 - - tr SANDY CLAYSTONE: light grey, soft to firm, 
common weak calcite cement, abundant fine to 
very fine sand grams, trace carbonaceous flecks. 

2279 80 - - tr ARGILLACEOUS LTTHIC SANDSTONE: as 
above. 

20 - - tr SANDY CLAYSTONE: as above. 
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Well: MINERVA-1 
Permit: VIUP3 1 
Geologist(s): A. TABASSUD. PICKAVANCE 

2282 80 - - tr ARGILLACEOUS LITHIC SANDSTONE: light 
grey to translucent, friable to moderately hard, 
fine grained, common medium to coarse, 
subangular to subrounded, moderately sorted 
quartz and lithic grains, abundant argillaceous 
matrix, abundant firm calcite cement, abundant 
lithics, common feldspar, common carbonaceous 
flecks, trace amber, nil visual porosity, no 
shows. 

20 - - tr SANDY CLAYSTONE: light grey, soft to firm, 
common weak calcite cement, abundant fine to 
very fine sand grains, trace carbonaceous flecks. 

2285 70 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

30 - - tr SANDY CLAYSTONE: as above. 

2288 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

10 - - tr SANDY CLAYSTONE: as above. 

2291 80 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

20 - - tr SANDY CLAYSTONE: as above. 

u - - - MASSIVE CLAYSTONE: light brown, soft, 
dispersive. 

2294 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

10 - - tr SANDY CLAYSTONE: as above. 
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(ZUITINGS DESCRWI’ION SHEET 

Well: MINERVA-1 
Permit: MC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2297 80 - - r ARGILLACEOUS LITHTC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz, common moderately strong 
calcareous cement, trace very weak silica cement, 
abundant very light grey argillaceous matrix, 
abundant lithic grains, predominantly dark grey 
to greyish black, occasionally moderate reddish 
brown, rare pyrite, rare carbonaceous flecks, rare 
amber, poor visual porosity, no shows. 

20 - - r CLAYSTONE: 2 types (1) medium light grey to 
light greenish grey , soft, dispersive, rare ’ 
carbonaceous flecks, non calcareous, (2) medium 
dark grey to brownish grey, moderately hard, 
micromicaceous, rare carbonaceous flecks, 
occasional quartz and lithic grains, blocky to sub 
blocky, non calcareous. 

2300 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - tr CLAYSTONE: as above 
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6 BHP 0 Petroleum - 
ctTITtNGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VWP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

2303 70 - - tr ARGILLACEOUS LITHIC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz, common moderately strong 
calcareous cement, trace very weak silica cement, 
abundant very light grey argillaceous matrix, 
common feldspar, abundant lithic grains, 
predominantly dark grey to greyish black, 
occasionally moderate reddish brown, trace 
pyrite, trace carbonaceous flecks, trace amber, 
poor visual porosity, no shows. 

30 - - r CLAYSTONE: 2 types (1) medium light grey to 
light greenish grey, soft, dispersive, rare 
carbonaceous flecks, non calcareous, (2) medium 
dark grey to brownish grey, moderately hard, 
micromicaceous, rare carbonaceous flecks, 
occasional quartz and lithic grains, blocky to sub 
blocky, non calcareous. 

2306 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - tr CLAYSTONE: as above 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

2309 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - r CLAYSTONE: as above, rare carbonaceous 
laminae in type 2. 

2312 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above, common weathered green feldspar. 

40 - - r CLAYSTONE: as above 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

2315 70 - - tr ARGILLACEOUS LITHTC SANDSTONE: as 
above 

30 - - r CLAYSTONE: as above 

2318 80 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

20 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2321 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2324 60 - - r CLAYSTONE: medium light grey to light 
greenish grey, soft, dispersive, rare carbonaceous 
flecks, non calcareous. 

40 - - tr ARGILLACEOUS LITHTC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz and lithics, common 
moderately strong calcareous cement, trace very 
weak silica cement, abundant very light grey 
argillaceous matrix, common feldspar, abundant 
lithic grains, predominantly dark grey to greyish 
black, occasionally moderate reddish brown, 
trace pyrite, trace carbonaceous flecks, trace 
amber, trace biotite, poor visual porosity, no 
shows. 

2327 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - r CLAYSTONE: as above 
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62 6 
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bP& B d s @RT) 3 3 g z 

CUTI’INGS DESCRIPI’ION SHEET 

a 
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Well: MINEFWA-1 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

2330 60 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

40 - - r CLAYSTONE: as above 

2333 70 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

30 - - r CLAYSTONE: two types (1) medium light grey 
to light greenish grey, soft, dispersive, rare 
carbonaceous flecks, non calcareous; (2) medium 
dark grey to brownish grey, moderately hard, 
micromicaceous, rare carbonaceous flecks, 
occasional quartz and lithic grains, blocky to sub 
blocky, non calcareous. 

2336 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 

2339 95 - - - ARGILLACEOUS LITHIC SANDSTONE: as 
above 

5 - - - CLAYSTONE: as above 

2342 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 

2345 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 

!348 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

2351 90 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 

2354 80 - - r ARGILLACEOUS LITHIC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz and lithics, common 
moderately strong calcareous cement, abundant 
very light grey argillaceous matrix, common 
feldspar, abundant lithic grains, predominantly 
dark grey to greyish black, occasionally moderate 
reddish brown, trace pyrite, rare carbonaceous 
flecks and laminae, trace biotite, poor visual 
porosity, no shows. 

20 - - r CLAYSTONE: light grey to light greenish grey, 
soft, dispersive, rare carbonaceous flecks, non 
calcarwus 

2357 90 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above 

10 - - r CLAYSTONE: as above 

2360 90 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, trace coarse granitic-type lithics 

10 - - r CLAYSTONE: as above, trace moderate silica 
cement. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 
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E 6 BHP 
0 Petroleum 8 - 

bP& 3 
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CU’ITINGS DESCRIPTION SHEET 

a 
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Well: MINERVA-1 
Permit: VICE3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

2363 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, trace moderately strong calcite cement, 
rare coarse granitic-type lithics 

20 - - r CLAYSTONE: as above 

Tr - - a COAL: as above 

2366 60 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, trace moderately strong silica cement, 

40 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2369 60 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, 

40 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2372 80 - - r ARGILLACEOUS LITHTC SANDSTONE: as 
above, 

20 - - r CLAYSTONE: as above 

tr - - a COAL: as above 



VIaP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 0 Petroleum - 
CUTI’INGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: MC/P3 1 
Geologist(s): A. TABASWD. PICKAVANCE 

2375 80 - - r ARGILLACEOUS LITHIC SANDSTONE: light 
grey to medium light grey , friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz and lithics, trace moderately 
strong calcareous cement, trace moderately hard 
silica cement, abundant very light grey 
argillaceous matrix, common feldspar, abundant 
lithic grains, predominantly dark grey to greyish 
black, occasionally moderate reddish brown, 
trace pyrite, rare carbonaceous flecks and 
laminae, trace biotite, poor visual porosity, no 
shows. 

20 - - r CLAYSTONE: light grey to light greenish grey, 
soft, dispersive, rare carbonaceous flecks, non 
calcareous, trace moderate silica cement. 

tr - - a COAL: greyish black to black, sub vitreous 
lustre, sub conchoidal fracture, brittle, 
moderately firm to hard. 

2378 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, 

20 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2381 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, uncemented. 

20 - - r CLAYSTONE: as above 

tr - - a COAL: as above 
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E 6 BHP 0 Petroleum fi! - 
bP& B .j s 
(mRT) 3 3 g z 

CU’ITINGS DESCRIPTION SHEET 

9 g A 
3 3 

Well: MINERVA-1 
0 Permit: VIUP31 

Geologist(s): A. TABASSUD. PICKAVANCE 

2384 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, trace moderate silica and calcite cements, 
rare coarse grained. 

20 - - r CLAYSTONE: as above, trace dark grey, firm, 
weakly silica cemented 

tr - - a COAL: as above 

2387 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, 

20 - - r CLAYSTONE: as above 

tr - - a COAL: as above 

2390 90 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above, trace weak silica and calcite cement. 

10 - - r CLAYSTONE: as above 

tr - - a COAL: as above 



VIcm31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 BHP 
0 Petroleum - 

CU’rrINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VU231 
Geologist(s): A. TABASWD. PICKAVANCE 

2393 80 - - r ARGILLACEOUS LITHIC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz and lithics, common 
moderately strong calcareous cement, trace 
moderately hard silica cement, abundant very 
light grey argillaceous matrix, common feldspar, 
abundant lithic grains, predominantly dark grey 
to greyish black, occasionally moderate reddish 
brown, trace pyrite, rare carbonaceous flecks and 
laminae, trace biotite, poor visual porosity, no 
shows. 

20 - - tr CLAYSTONE: light grey to light greenish grey, 
soft dispersive, trace carbonaceous flecks, non 
CalCareQUS. 

tr - - a w: greyish black to black, sub vitreous to 
vitreous lustre, trace silt, blocky, brittle. 

2396 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above 

20 - - tr CLAYSTONE: light grey to medium dark grey, 
soft to moderately firm, dispersive in part, trace 
carbonaceous flecks, rare pyrite, sub blocky in 
part, non calcareous. 

tr - - a COAL: as above 
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E 6 BHP 0 Petroleum 8 - 
Depth B *$ s 
(mRT) 3 5 2 E 

CUTTINGS DESCRIPTION SHEET 

a ii! .” 3 3 Well: MINERVA-1 
t4 0 u Permit: VICIP31 

Geologist(s): A. TABASSUD. PICKAVANCE 

2399 60 - - tr CLAYSTONE: (1)light grey to light greenish 
grey, occasionally medium dark grey, soft, 
dispersive, trace carbonaceous flecks, non 
calcareous, (2) medium grey to medium dark 
grey , moderately firm, blocky, trace silt, trace 
micromica, trace carbonaceous flecks, non 
calcareous. 

40 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

tr - - a COAL: as above 

2402 70 - - tr ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

30 - - tr CLAYSTONE: as above. 

2405 60 - - tr CLAYSTONE: as above. 

40 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above 

2408 80 - - tr CLAYSTONE: as above. 

20 - - r SANDSTONE: as above. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

6 0 Eeum ero - 
CU’ITINGS DESCRIPTION SHEET 

Well: MINERVA-1 
Permit: VIUP3 1 
Geologist(s): A. TABASSUD. PICKAVANCE 

2411 70 - - r ARGILLACEOUS LITHIC SANDSTONE: light 
grey to medium light grey, friable to moderately 
hard, fine to medium grained, occasional coarse 
grains, sub angular to sub rounded, moderately 
well sorted quartz and lithics, rare moderately 
weak calcareous cement, trace moderately hard 
silica cement, abundant very light grey 
argillaceous matrix, common feldspar, abundant 
lithic grains, predominantly dark grey to greyish 
black, occasionally moderate reddish brown, 
trace pyrite, rare carbonaceous flecks and 
laminae, poor visual porosity, no shows. 

30 - - tr CLAYSTONE: medium light grey to medium 
grey , moderately firm, occasional carbonaceous 
flecks and laminae, trace micro mica, sub blocky, 
non calcareous. 

2414 80 - - tr CLAYSTONE: very light grey to light greenish 
grey, soft, dispersive, non calcareous. 

20 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

2417 70 - - r ARGILLACEOUS LITHIC SANDSTONE: light 
grey to light greenish grey, friable to occasionally 
moderately hard, abundant loose grains, fine to 
medium grained, occasional coarse grains, sub 
rounded to occasionally sub angular, well sorted 
quartz with common to abundant lithic and 
feldspar grains, lithics predominantly greyish 
black, occasionally moderate reddish brown, 
common very weak calcite cement, abundant very 
light grey argillaceous matrix, rare pyrite, rare 
carbonaceous flecks and occasional laminae, 
poor visual porosity, no shows. 

30 - - r CLAYSTONE: as above. 
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Well: MINERVA-1 
Permit: VIUP31 
Geologist(s): A. TABASSUD. PICKAVANCE 

2420 60 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

40 - - r CLAYSTONE: as above. 

2423 70 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above. 

30 - - r CLAYSTONE: as above. 

2425 80 - - r ARGILLACEOUS LITHIC SANDSTONE: as 
above with abundant greyish blue green lithic 
grains. 

20 - - r CLAY STONE: as above. 



vIc/P31 BASIC WELL COMPLETION REPORT MXNERVA-1 

3.2 Sidewall Cores 

3.2.1 CST 

One 46 shot CST run was performed in Minerva-1 within the 12-l/4” section of 
the hole between 1193 m and 563 m, One 60 shot CST run was performed in 
Minerva-1 within the 8-l/2” hole section between 2101 m and 1195 m. One 21 
shot CST run was also performed in the 6” hole section between 2420.5 m and 
2120 m. Detailed wellsite descriptions of the recovered sidewall- cores appear on 
the following pages. 

Table 2 contains a summary of the CST runs. 

The remains of the sidewall cores subsequent to palynological, geochemical and 
petrological analysis are stored by BHP Petroleum at Kestrel Management 
(Australia) Pty Ltd, Unit 58, Slough Estate, 170 Forster Road, Mt Waverley, 
Victoria, 3 149. 

Table 2 
Sidewall Core Summary 

Ste Run Bullets Bullets Bullets Bullets Rec. Int. 
No. No. in Gun Fiied Misfires Lost Empty Cores (mRT) 

1 1 46 46 - - - 46 1193.0 - 563.0 

3 2 60 60 - 3 - 57 2101.0 - 1195.0 

4 3 21 21 - - 3 18 2420.5 - 2120.0 

Total 127 127 - 3 3 121 2420.5 - 563.0 

3.2.2 MSCT 

No MSCTs were cut in Minerva-1 . 
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32 a 6 0 FTEt”nl ero 
. 
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& Depth 8 SIDEWALL CORE DESCRIPTION SHEET 

3 bRT) 4 
Well: MINERVA-1 
Permit: VIC/P31 Date: 151319 
Geologist(s): A. TABASSUD. PICKAVANCE 

1 1193.0 3.0 ARENACEOUS CLAYSTONE GRADING TO 
ARGILLACEOUS SANDSTONE 

ARENACEOUS CLAYSTONE: Medium greyish brown, 
rarely light grey (argillaceous sandstone component), firm but 
sticky when wet, massive with inhomogeneities comprising 
more arenaceous patches, abundant silt and very fine to fine 
quartz grains, quartz grains typically subrounded with fair 
sorting, rare very fine glauconite pellets, trace to rare 
carbonaceous flecks, rare micromica and trace mica flakes, 
trace calcareous, grades in part to argillaceous sandstone, nil 
visual porosity. 

FLUORESCENCE: Nil 
1186.0 2.8 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Medium greyish brown, firm 
but dispersive when wet, massive, common to abundant silt 
and very fine to fine quartz grains, rare carbonaceous flecks 
and fragments, micromicaceous, trace microcrystalline pyrite. 

FLUORESCENCE: No direct, no cut, no crush cut, thin dull 
bluish white residual ring. 
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2 e - 
2 Depth g SIDEWALL CORE DESCRlPTION SHEET 

s (mRT) $ 
Well: MINERVA-1 
Permit: MC/P31 Date: S/3/92 
Geologist(s): A. TABASSUD. PICKAVANCE 

3 1179.0 3.0 ARENACEOUS CLAYSTONE WITH LENSES OF 
ARGILLACEOUS SANDSTONE 

ARENACEOUS CLAYSTONE: Medium to medium/dark 
greyish brown, firm to slightly hard in parts, massive with 
small lenses/patches of argillaceous sandstone (see below), 
common to abundant silt and very fine to predominantly fine 
quartz grains, rare to ?minor carbonaceous flecks, 
micromicaeous, rare mica flakes, trace glauconite pellets, non 
calcareous. 

ARGILLACEOUS SANDSTONE: Light grey, friable, 
occurring as ‘patches’ (2 mm x 10 mm) and thin discontinuous 
laminae within arenaceous claystone, very fine to fine grained, 
subangular, well sorted quartz grains, with abundant off white 
to light grey argillaceous matrix, rare weak siliceous cement 
often giving grains a frosted appearance, no calcareous 
cement, trace carbonaceous fragments, trace fine grained grey 
lithics, trace mica, trace to rare microcrystalline pyrite, very 
poor visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
dull bluish white residual ring. 
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SIDEWALL CORE DESCRIPTION !SHEET 

6 
Well: MINERVA-1 
Permit: VIUP31 Date: 151319 
Geologist(s): A. TABASSUD. PICKAVANCE 

4 1174.0 4.5 INTERBEDDED ARGILLACEOUS SANDSTONE AND 
ARENACEOUS CLAYSTONE 

ARGILLACEOUS SANDSTONE: Light grey, very friable l( 
mm interbeds, homogeneous, very fine to fine grained, 
subrounded, well sorted quartz grains, abundant light to 
light/medium grey argillaceous matrix (sandstone commonly 
matrix supported), no cement, micromicaceous, trace mica 
flakes, rare carbonaceous flecks, trace microcrystalline pyrite, 
occasionally fair to nil visual porosity. 

ARENACEOUS CLAYSTONE: Medium brownish grey, 
firm, dispersive when wet, massive, minor to common silt and 
very fine to fine quartz grains, trace medium quartz grains, 
rare dark greenish black glauconite pellets, rare 
microcrystalline and nodular pyrite, micromicaceous, rare 
mica flakes, trace carbonaceous flecks, two calcite ?bivalve 
fossils 2 x 6 mm in cross section. 

FLUORESCENCE: Nil 
; 1173.0 3.5 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Medium to dark grey and 
brown in part, light grey to off white in part, firm to hard in 
part, minor to common silt and very fine quartz grains, trace 
to moderately calcareous, grades in part to calcareous 
claystone (hard, off white to medium brownish grey), trace 
micromica, rare carbonaceous flakes and laminae. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very dull bluish white residual ring. 
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6 
Well: MINERVA-1 
Permit: MC/P31 Date: 15/3/9: 
Geologist(s): A. TABAS=. PICKAVANCE 

5 1170.0 2.0 ARENACEOUS CLAYSTONE GRADING TO 
ARGILLACEOUS SANDSTONE 

ARENACEOUS CLAYSTONE: Medium to medium/dark 
brownish grey, grading to light grey (argillaceous sandstone), 
firm to soft, dispersive when wet, common silt and very fine 
to occasionally medium quartz grains, micromicaceous, rare 
carbonaceous flecks, rare to occasionally minor disseminated 
microcrystalline pyrite, trace dark greenish black glauconite 
pellets, slightly calcareous grades in patches to: 

ARGILLACEOUS SANDSTONE: Off white to light grey, 
friable, fine to medium grained, subangular to subrounded, 
moderately sorted, abundant light grey argillaceous matrix, 
common off white weak calcareous cement, trace pyrite 
cement, rare nodular pyrite, trace carbonaceous fragments, 
poor to fair visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately thick dull to moderately bright bluish white 
residual ring. 
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SIDEWALL CORE DESCRIPTION SHEET 
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Well: MINERVA-1 
Permit: VIC/P31 Date: 1513191 
Geologist(s): A. TABASSUD. PICKAVANCE 

7 1166.0 2.5 ARENACEOUS CLAYSTONE WITH ARGILLACEOUS 
SANDSTONE 

ARENACEOUS CLAYSTONE: Medium greyish brown, 
firm, slightly dispersive in water, generally massive with 
patches (?intraclasts?) and rare discontinuous laminae of 
argillaceous sandstone, abundant silt and very fine quartz 
grains, micromicaceous, trace to rare mica flakes, rare to 
minor microcrystalline and nodular pyrite, trace fine grained 
pelletal glauconite, rare carbonaceous matter (flecks and 
grains), slightly calcareous, grades in part to: 

ARGILLACEOUS SANDSTONE: Light to light/medium 
brownish grey, friable, occurring as patches and rarely 
discontinuous laminae within the arenaceous claystone, very 
fine grained, very well sorted, abundant medium greyish 
brown argillaceous matrix, commonly matrix supported and 
grading to arenaceous claystone, rare off white calcareous 
cement, micromicaceous, trace mica flakes, trace to rare 
carbonaceous matter, rare to minor microcrystalline pyrite, 
poor visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very dull bluish white residual ring. 
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s 
Well: MINERVA-1 
Permit: VICiP31 Date: 15/3/S 
Geologist(s): A. TABASSIID. PICKAVANCE 

3 1149.0 2.5 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium brown and medium to 
medium/dark greyish brown, firm (probably fairly hard but 
fractured by bullet), homogeneous with two distinct layers 
distinguished by colour: medium brown silty claystone is 
slightly calcareous, contains common silt, trace micromica, 
trace carbonaceous flecks, trace medium greyish green 
glauconite; medium to medium/dark greyish brown silty 
claystone is non calcareous, contains common silt and rare fine 
to medium quartz grains, micromicaceous, with trace mica 
flakes, trace carbonaceous flecks, and contains a minor 
intraclast of the medium brown claystone, rock is fractured, 
with fractures filled with off white calcite veins. 

FLUORESCENCE: Nil. 
/ 1139.0 2.5 SANDSTONE 

SANDSTONE: Light grey, friable, massive and 
homogeneous, very fine grained, subangular, well sorted 
quartz grains, rare light grey argillaceous matrix, trace weak 
siliceous cement, no calcite cement, rare fine grained medium 
to dark grey lithics, trace to rare very fine grained glauconite 
pellets, trace mica, trace pyrite, trace altered ?feldspar grains, 
trace microcrystalline pyrite, good to very good visual 
porosity. 

FLUORESCENCE: Nil. 
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3 
Well: MINERVA-1 
Permit: VIC/P31 Date: B/3/9: 
Geologist(s): A. TABASSUD. PICKAVANCE 

10 1130.0 3.0 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Medium brownish grey, 
firm, sticky when wet, massive, common to abundant silt and 
very fine to fine quartz grains, micromicaceous, trace mica 
flakes, rare to occasionally minor carbonaceous flecks and 
grains, trace microcrystalline pyrite. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very dull bluish white residual ring. 

.l 1125.0 3.5 INTERLAMINATED ARGILLACEOUS SANDSTONE AND 
CLAYSTONE 

ARGILLACEOUS SANDSTONE: Light grey, friable, very 
fine grained, subrounded, very well sorted quartz grains, 
abundant light grey argillaceous matrix, trace weak siliceous 
cement, trace micromica and mica flakes, trace carbonaceous 
detritus, trace glauconite, poor to fair visual porosity, grades 
to arenaceous claystone. 

CLAYSTONE: Medium greyish brown, firm, dispersive 
when wet, interbedded on a mm scale with sandstone, with 
common silt and very fine quartz grains, micromicaceous, 
trace mica flakes, rare carbonaceous flecks, trace fine/medium 
grained light greyish brown lithics, trace off white altered 
?feldspar, grades in part to argillaceous sandstone. 

FLUORESCENCE: Nil. 
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12 1115.0 2.8 SANDSTONE 

SANDSTONE: Light grey, friable, massive, fine grained, 
subangular to subrounded, very well sorted quartz grains, tract 
to rare light grey argillaceous matrix, trace weak siliceous 
cement, no calcite cement, trace carbonaceous matter, trace 
mica flakes, trace microcrystalline pyrite, trace fine grained 
light grey lithics, good to excellent visual porosity. 

FLUORESCENCE: Nil 
13 1105.5 3.0 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Light/medium to medium 
brownish grey, mottled, firm, massive, patches of more 
arenaceous claystone with faint evidence of discontinuous 
laminations, abundant very fine to fine, subrounded, well 
sorted quartz grains, moderately micromicaceous, trace mica 
flakes, rare carbonaceous flecks, trace glauconite, trace pyrite 
infilling fractures, grades to very argillaceous sandstone in 
parts (lighter in colour). 

FLUORESCENCE: Nil 
.4 1100.0 2.5 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Medium to medium/light 
brownish grey, friable, subtly interbedded from more to less 
argillaceous sandstone, very fine grained, subrounded, very 
well sorted quartz grains, abundant argillaceous matrix, 
occasional laminae (1 mm) matrix supported, trace very weak 
siliceous cement, no calcareous cement, trace mica, trace 
carbonaceous matter, more argillaceous laminae contain rare to 
minor carbonaceous detritus and trace buff and medium grey 
lithics, trace off white altered ?feldspar, trace fine glauconite 
pellets, poor to fair visual porosity. 

FLUORESCENCE: Nil. 
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15 1094.0 3.0 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Medium brownish grey, 
friable, massive, fine grained, subrounded, very well sorted, 
common to abundant medium brownish grey argillaceous 
matrix, trace siliceous matrix, no calcareous matrix, rare 
greenish black fine grained glauconite pellets, trace to rare 
mica flakes, fair visual porosity. 

FLUORESCENCE: Nil. 
16 1090.0 3.8 ARGILLACEOUS SANDSTONE GRADING 

TO/INTERLAMINATED WITH ARENACEOUS 
CLAYSTONE 

ARGILLACEOUS SANDSTONE: Light brownish grey, 
friable, 10 mm layers interbedded with 5 mm arenaceous 
claystone laminae, very fine to fine grained, subrounded, well 
sorted quartz grains, abundant light/medium brownish grey 
argillaceous matrix, trace siliceous cement, no calcareous 
cement, moderately micromicaceous, trace mica flakes, rare 
carbonaceous detritus, grades to arenaceous claystone, fair to 
poor visual porosity. 

ARENACEOUS CLAYSTONE: Medium to medium/dark 
greyish brown, firm, internally microlaminated, abundant silt 
and very fine to fine quartz grains, rare to minor carbonaceous 
laminae and flakes, rare microcrystalline pyrite, moderately 
micromicaceous, rare mica flakes, trace yellowish grey fine 
grained lithics. 

FLUORESCENCE: Nil. 
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17 1054.0 2.8 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium/dark greyish brown, firm, 
dispersive when wet, massive, common to abundant silt, rare 
very fine quartz grains, micromicaceous, rare mica flakes, ran 
carbonaceous detritus, trace fine glauconite grains. 

FLUORESCENCE: No direct, no cut, no crush cut, very thir 
dull bluish white residual ring. 

8 1032.0 5.0 SANDSTONE 

SANDSTONE: Very light grey, friable, very fine to 
dominantly fine grained, subangular to occasionally 
subrounded, well sorted quartz, trace light grey dispersive 
slightly calcareous argillaceous matrix, no cement, rare mica, 
trace very fine carbonaceous detritus, good visual porosity. 

FLUORESCENCE: Nil. 
9 1028.0 3.0 SANDSTONE 

SANDSTONE: Light grey (see note*), friable, fine to 
dominantly medium grained, subangular to subrounded, well 
sorted quartz grains, trace light grey to off white argillaceous 
matrix in part, trace mica, trace dark grey lithics, good to 
occasionally very good visual porosity. 

* Note: Sandstone is coloured light greyish brown due to 
mud filtrate invasion. 

FLUORESCENCE: Nil. 
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20 1018.0 3.7 SILTY CLAYSTONE INTERLAMINATED WITH MINOR 
SANDSTONE 

SILTY CLAYSTONE: Medium grey to medium brownish 
grey, soft to firm, sticky in part, commonly silty, common 
micromica and carbonaceous flecks, rarely finely arenaceous 
in part, non calcareous, interlaminated with minor: 

SANDSTONE: Light to occasionally medium grey, friable to 
very occasionally moderately hard, fine grained, dominantly 
subangular, well sorted quartz grains, common light grey to 
occasionally medium grey argillaceous matrix, no cement, 
trace mica, trace dark grey lithics, trace carbonaceous detritus 
trace glauconite, fair visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, Silty 
Claystone has very thin dull bluish white residual ring. 

1 991.0 7.0 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Medium to dark grey to 
brownish grey, firm, abundantly finely arenaceous, moderately 
silty, rare to common micromica and carbonaceous matter, 
non calcareous, grading to argillaceous sandstone. 

FLUORESCENCE: Nil. 
2 954.0 7.0 INTERLAMINATED SILTY CLAYSTONE 

INTERLAMINATED SILTY CLAYSTONE: Medium to dark 
grey interlaminated with light grey, firm to rarely moderately 
hard, abundantly silty, common micromica, rare glauconite 
and carbonaceous flecks and laminae, trace coarse quartz sand 
grains, trace burrows, non calcareous. 

FLUORESCENCE: Nil. 



VwP31 BASK WELL COMPLETION REPORT MINERVA-1 

2 
-3 6 0 FZum e 

- . 
E e 
8 Depth E SIDEWALL CORE DESCRIPTION SHEET 

00 (mRT) 4 
Well: MINERVA-1 
Permit: VIC/P31 Date: 1513193 
Geologist(s): A. TABASSI/D. PICKAVANCE 

23 918.5 7.0 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Light to medium grey to 
brownish grey, friable to rarely moderately hard, very fine to 
occasionally silt grade, subrounded, well sorted quartz, 
common to abundant light to medium grey argillaceous matrix, 
grading in part to arenaceous claystone, common fine mica 
flakes, rare to common carbonaceous laminae and flecks, rare 
fine glauconite, trace lithics, very poor visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
dull bluish white residual ring. 

24 897.0 7.0 , CLAYSTONE 

CLAYSTONE: Medium to occasionally dark brownish grey, 
moderately hard, rare micromica, rare fine carbonaceous 
flecks, non calcareous. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very dull bluish white residual ring. 

25 862.5 4.0 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Medium grey, friable, 
fine, dominantly subrounded, very well sorted quartz, common 
to abundant medium to occasionally dark grey argillaceous 
matrix, common very fine mica flecks, trace fine carbonaceous 
detritus, trace partially altered feldspar, trace lithics, fair to 
poor visual porosity. 

FLUORESCENCE: Nil. 
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26 838.5 4.0 MASSIVE CLAYSTONE 

MASSIVE CLAYSTONE: Dark grey to black, firm, very 
slightly dispersive, common disseminated pyrite crystals and 
pyrite nodules, trace micromica, commonly carbonaceous, rare 
glauconite, trace medium grained quartz sand, non calcareous. 

FLUORESCENCE: Nil. 
27 810.0 4.5 ARGILLACEOUS SANDSTONE INTERLAMINATED 

WITH MINOR CLAYSTONE 

ARGILLACEOUS SANDSTONE: Light to medium grey, 
friable, fine grained, dominantly subrounded, very well sorted 
quartz grains, common to abundant light to medium grey 
argillaceous matrix, rare mica, trace glauconite and 
carbonaceous flecks, trace partially altered feldspar, fair to 
poor visual porosity, interlaminated with minor: 

CLAYSTONE: Dark grey, firm, sticky in part, common 
carbonaceous flecks, trace micromica, non calcareous. 

FLUORESCENCE: Nil. 
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28 786.0 6.0 MASSIVE SANDSTONE 

MASSIVE SANDSTONE: Light yellowish brown, light grey 
to clear in part, friable, dominantly coarse to occasionally very 
coarse, rarely medium, dominantly subrounded, moderately 
sorted quartz, rare to occasionally common light grey to off 
white and occasionally light yellowish brown argillaceous 
matrix, trace partially altered feldspar, trace carbonaceous 
detritus, trace light red, medium grey and brown lithics, trace 
mica, trace medium pebble size quartz grains, good to fair 
visual porosity. 

FLUORESCENCE: Nil. 

Note: The colour of the sandstone appears to have been 
effected by mud filtrate. 

!9 783.0 5.5 CARBONACEOUS CLAYSTONE 

CARBONACEOUS CLAYSTONE: Dark grey to black, firm, 
slightly dispersive, rare to common micromica, common 
carbonaceous flecks and laminae, slightly to occasionally 
moderately silty, trace lithics and ?glauconite, non calcareous. 

FLUORESCENCE: Nil. 

;O 772.0 4.0 SILTY CLAYSTONE 

SILTY CLAYSTONE: Dark brownish grey to dark grey, 
firm, commonly to abundantly silty, rare to common 
micromica and medium grained mica flakes, rare to common 
disseminated pyrite crystals, nodules and pyritised fossil 
fragments, rare to trace fine dark green glauconite pellets, rare 
to trace carbonaceous flecks, non calcareous. 

FLUORESCENCE: Nil. 
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31 760.0 35 ARENACEOUS CLAYSTONE 

ARENACEOUS CLAYSTONE: Dark brownish grey to dark 
grey, firm to occasionally moderately hard, abundant very fine 
quartz grains, commonly silty, common micromica, trace 
coarse mica flakes, commonly carbonaceous, non calcareous, 
grading in part to Argillaceous Sandstone. 

FLUORESCENCE: Nil. 
12 700.0 70 MASSIVE SANDSTONE 

MASSIVE SANDSTONE: Medium brownish grey to rusty 
brownish grey, friable, medium to very coarse, granule grade 
in part, dominantly coarse, subangular to rounded, dominantly 
rounded, moderately to poorly sorted quartz grains, 
dominantly brown, yellow and light-medium red stained, rare 
to occasionally common light to medium brown and 
occasionally yellowish brown argillaceous matrix, rare to 
common medium to very coarse, subrounded to rounded, well 
polished iron oxide/hydroxide pellets, poor to rarely fair visual 
porosity. 

FLUORESCENCE: Nil. 

Note: The iron oxide/hydroxide pellets do not appear to have 
been developed in situ. 
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44 572.0 65 SILTY CLAYSTONE INTERLAMINATED WITH MINOR 
SANDSTONE 

SILTY CLAYSTONE: Medium grey, occasionally medium 
brownish grey in part, firm to moderately hard, occasionally 
hard in part, commonly silty, rarely finely arenaceous in part, 
rare to common micromica, very slightly calcareous in part, 
nil to trace carbonaceous flecks, interlaminated (on mm scale) 
with minor: 

SANDSTONE: Very light brownish grey to very light grey, 
clear in part, friable, very fine, subrounded, very well sorted 
quartz, trace light grey argillaceous matrix, poor to fair visual 
porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very dull bluish white residual ring. 

15 567.0 70 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium to dark grey to brownish 
grey , moderately hard to hard, commonly silty, rarely finely 
arenaceous in part, rare to common micromica, very slightly 
to moderately calcareous in part, nil to trace carbonaceous 
flecks. 

FLUORESCENCE: Nil. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

3 6 BHP 
-3 0 Petroleum 

. 
zo t: 

Depth g 
SIDEWALL CORE DESCRIPTION SHEET 

2 
uo @RT) 4 Well: MINERVA-1 

Permit: VIC/P 31 Date: 15-03-93 
Geologist(s): AHMAD TABASS-UDAVID PICKAVANCE 

$6 563.0 50 SILTY CLAYSTONE INTERLAMINATED WITH MINOR 
SANDSTONE 

SILTY CLAYSTONE: Medium to dark grey, occasionally 
medium brownish grey, firm to moderately hard, commonly 
silty, common micromica, slightly finely arenaceous in part, 
nil to trace carbonaceous flecks, interlaminated (on mm scale) 
with minor: 

SANDSTONE: Off white to light grey, friable, very fine to 
fine grained, subrounded, well sorted quartz grains, rare light 
grey argillaceous matrix, trace fine mica flecks, fair visual 
porosity. 

FLUORESCENCE: Nil. 
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$7 2101 2.5 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm, 
massive, silty, commonly to abundantly finely arenaceous, rart 
micromica, trace disseminated microcrystalline pyrite, rare 
very fme grained off white ?altered feldspar grains, trace grey 
lithics, trace carbonaceous material, trace fine glauconite 
grains, slightly calcareous, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 

18 2098 1.5 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm, 
massive, silty, abundantly finely arenaceous, rare micromica 
and trace medium mica flakes, trace disseminated 
microcrystalline pyrite, rare very fine grained off white 
?altered feldspar grains, trace grey lithics, trace carbonaceous 
material, trace fine glauconite grains, slightly calcareous, 
grades to argillaceous siltstone and silty argillaceous 
sandstone. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 
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49 2089 3.0 ARGILLACEOUS SANDSTONE GRADING TO 
ARENACEOUS CLAYSTONE 

ARGILLACEOUS SANDSTONE: Medium grey sublaminatec 
with medium/dark grey, friable to slightly hard in part, very 
fine grained, subrounded, very well sorted quartz grains, 
abundant to 40% medium grey non calcareous argillaceous 
matrix, quartz grains commonly matrix supported, grades to 
arenaceous claystone, trace weak siliceous cement, rare off 
white altered feldspar grains, rare very fine carbonaceous 
matter rarely as thin laminae, trace to rare mica flakes within 
laminae, trace microcrystalline pyrite particularly within 
laminae, trace lithics, nil visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thir 
very pale bluish white residual ring. 

$0 2084.5 2.5 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Interlaminated medium 
light greyish green to greenish grey, friable, very fine grained, 
subrounded, well sorted quartz grains, common to abundant 
medium/light greyish green to greenish grey chloritic 
argillaceous matrix, trace weak siliceous cement, rare off 
white altered feldspar grains, trace micromica, trace 
disseminated microcrystalline pyrite, trace very fine glauconite 
pellets in part, trace to rare light/medium greenish grey lithics, 
rare carbonaceous matter, repetitiously interlaminated colours 
give rock a semblance of ‘varve’ appearance, rock contains a 
single intraclast of claystone-coated sandstone of similar 
description, nil to very poor visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 
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51 2078 2.0 ARGILLACEOUS SANDSTONE 

ARGILLACEOUS SANDSTONE: Interlaminated light grey 
and medium greenish grey, friable, very fine grained, 
subrounded, well sorted quartz grains, with common to 
abundant light grey to medium greyish green argillaceous 
matrix, trace weak siliceous cement, rare off white altered 
feldspar grains, rare carbonaceous matter particularly in 
medium greenish grey laminations, trace micromica, trace 
disseminated microcrystalline pyrite, trace very fine glauconite 
pellets in part, trace to rare light/medium greenish grey lithics, 
nil to very poor visual porosity. 

;2 2073 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 

1.5 SILTY SANDSTONE 

SILTY SANDSTONE: Off white to translucent, friable, very 
fine to dominantly fine to medium grained, subrounded, poorly 
sorted quartz grains, rare off white kaolinitic argillaceous 
matrix, rare weak siliceous cement (possibly better cemented 
but fractured by coring process), common to abundant quartz 
silt, trace microcrystalline pyrite in part, fair to good visual 
porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 
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53 2066 2.0 INTERLAMINATED ARGILLACEOUS SILTY 
SANDSTONE AND SILTY CLAYSTONE 

ARGILLACEOUS SILTY SANDSTONE: Light greyish 
brown, friable, very fine grained subrounded very well sorted 
quartz grains, abundant light/medium greyish brown non 
calcareous argillaceous matrix, matrix commonly supports 
grains and rock grades to arenaceous claystone in part, trace 
siliceous cement, common to abundant quartz silt, rare very 
fine altered feldspar grains, rare micromica, trace 
carbonaceous matter, trace greenish grey lithics, nil visual 
porosity. 

SILTY CLAYSTONE: Medium/dark brownish grey, firm, 
subfissile, silty and commonly very finely arenaceous, grades 
to argillaceous arenaceous siltstone, common carbonaceous 
detritus, rare mica flakes and micromica giving a subflssililty 
to rock, trace to rare very fine off white altered feldspar 
grains, trace to rare disseminated microcrystalline pyrite. 

The argillaceous silty sandstone and silty claystone are 
laminated on a cm scale, with minor interlaminations on a mm 
scale within each lithology. Suggestions of current/ripple 
cross-laminations are evident. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 
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54 2061 2.5 SILTY CLAYSTONE WITH THIN LAMINAE OF 
KAOLINITIC SANDSTONE 

SILTY CLAYSTONE: Medium greyish brown, firm, silty, 
trace disseminated carbonaceous flecks and trace coaly 
fragments, trace to rare micromica, trace very fine off white 
altered feldspar, slightly calcareous. 

KAOLINITIC SANDSTONE: Off white, friable, medium 
grained, subangular to subrounded, well sorted quartz grains, 
rare moderately weak to slightly strong siliceous cement, trace 
microcrystalline pyrite cement, abundant off white kaolinite 
matrix, non calcareous, trace carbonaceous flecks, nil to very 
poor visual porosity. 

Kaolinitic sandstone occurs as a thin - 2 mm discontinuous 
laminae within the silty claystone. 

FLUORESCENCE: No direct, no cut, slow very pale light 
whitish yellow crush cut, thin pale yellowish white residual 
ring. 

5 2046 2.0 SANDSTONE 

SANDSTONE: Off white, friable, fine to fine/medium 
grained, subangular, well sorted quartz grains, trace to rare 
moderately weak siliceous cement, common off white kaolinite 
matrix, trace carbonaceous fragments, trace glauconite pellets, 
fair visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, very thin 
very pale bluish white residual ring. 
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56 2040 2.5 SANDSTONE WITH VERY THIN ARGILLACEOUS 
LAMINAE 

SANDSTONE: Off white, friable, fine grained, subrounded 
to subangular, well sorted quartz grains, common off white 
kaolinite matrix, trace siliceous cement, trace microcrystalline 
pyrite, trace carbonaceous silt, fair visual porosity, very thin 
laminae of: 

ARGILLACEOUS SANDSTONE: Medium grey, friable, 
generally as per sandstone description herein but with abundant 
medium grey argillaceous matrix (commonly matrix 
supported), common carbonaceous detritus, rare micromica 
and mica flakes, trace microcrystalline and nodular pyrite, nil 
visual porosity. 

Sandstone contains thin ( < 0.5 mm) argillaceous laminae on a 
2-3 mm scale. 

FLUORESCENCE: No direct, no cut, slow pale bluish white 
crush cut, moderately wide pale bluish white residual ring. 
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57 2035 2.5 INTERLAMINATED SILTY CLAYSTONE AND 
SANDSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm, silty, 
common micromica and mica flakes, rare carbonaceous flecks 
and coaly fragments, trace off white very fine grained altered 
feldspar. 

SANDSTONE: Off white to light grey, friable, very fine 
grained, subrounded, well sorted quartz grains, abundant off 
white kaolinitic matrix, rare light to medium grey argillaceous 
matrix, trace weak siliceous cement, trace carbonaceous 
matter, trace micromica, trace fine grained altered feldspar 
grains, poor visual porosity. 

Silty claystone and sandstone are interlaminated on a mm 
scale, sample is dominated by claystone. 

FLUORESCENCE: No direct, no cut, moderately slow 
moderately pale yellowish white crush cut, moderately wide 
moderately pale whitish yellow residual ring. 

8 2030.5 2.0 SANDSTONE 

SANDSTONE: Off white, friable, very fine to fine grained, 
occasional medium grained, subrounded, moderately sorted 
quartz grains, common to ?abundant off white kaolinite 
matrix, trace weak siliceous cement, trace microcrystalline 
pyrite, poor visual porosity. 

FLUORESCENCE: No direct, no cut, extremely pale whitish 
yellow crush cut, very thin very dull whitish yellow residual 
ring. 
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59 2023 2.0 PYRITIC SANDSTONE AND KAOLINITIC SANDSTONE 

PYRITIC SANDSTONE: Bronze to brownish bronze, friable 
to slightly hard in part, very fine/fine grained, subrounded, 
very well sorted quartz grains, trace to rare moderately weak 
pyritic cement, ?rare medium grey argillaceous matrix, 
abundant (to 40%?) microcrystalline to very fine nodular 
pyrite, trace micromica, trace carbonaceous matter, poor 
visual porosity. 

KAOLINITIC SANDSTONE: Off white, friable, very 
fine/fine grained, subrounded well sorted quartz grains, 
abundant kaolinite matrix, trace weak siliceous cement 
(fractured by bullet impact), trace microcrystalline pyrite, 
trace very fine grained lithics, poor to ?fair visual porosity. 

It was not possible to determine the structural relationships 
between kaolinitic and pyritic sandstones within this crumbled 
sample. 

FLUORESCENCE: Nil. 
i0 2013 1.5 SANDSTONE 

SANDSTONE: Off white, friable, fine to coarse grained, 
subangular to subrounded, moderately poorly sorted quartz 
grains, common to abundant off white kaolinite matrix, ?trace 
weak siliceous cement (possibly stronger before fracturing by 
bullet), rare fine grained nodular pyrite, poor visual porosity. 

FLUORESCENCE: Nil. 
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51 1996 2.0 KAOLINITIC SANDSTONE WITH THIN 
INTERLAMINATED CLAYSTONE 

KAOLINITIC SANDSTONE: Off white, friable, flne/mediun 
grained, subrounded, very well sorted quartz grains, abundant 
off white non calcareous kaolinite matrix, trace weak siliceous 
cement, trace carbonaceous flecks, poor to fair visual porosity, 

CLAYSTONE: Medium/dark brownish grey, firm, silty and 
commonly finely arenaceous, common carbonaceous detritus, 
rare mica flakes and micromica, non calcareous. 

Rock comprises mostly sandstone with one thin (2 mm) 
claystone lamination towards top of core. 

FLUORESCENCE: Nil. 
i2 1982 2.0 SANDSTONE WITH INTERLAMINATED COAL 

SANDSTONE: Medium to light greyish brown, friable, very 
fine/fine grained, subrounded, well sorted quartz grains, 
common medium greyish brown argillaceous matrix, no 
cement obvious (possibly fractured due to bullet impact), 
common coaly fragments, trace amber fragments, trace mica 
and micromica, trace disseminated microcrystalline pyrite, 
trace bright orange mineral fluorescence. 

COAL: Black, vitreous, brittle, occurs as thin (l-2 mm) 
laminae within the sandstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately bright yellowish white residual ring. 
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53 1969 2.0 SANDSTONE 

SANDSTONE: Off white with medium/dark grey laminae, 
friable, very fine to coarse grained, predominantly fine to 
medium grained, subangular, moderately poorly sorted quartz 
grains, abundant off white kaolinite matrix, trace carbonaceous 
matter, poor visual porosity, with rare very fine laminae of 
medium/dark grey silty claystone containing common 
carbonaceous matter and micromica. 

FLUORESCENCE: Trace to rare moderately bright yellow to 
yellowish orange direct pinpoint ?hydrocarbon fluorescence, 
no cut, very pale bluish white crush cut, thin moderately 
bright yellowish white residual ring. 

i4 1961 1.5 KAOLINITIC SANDSTONE 

KAOLTNITIC SANDSTONE: Off white, friable, very fine 
grained to coarse and granule grade, subangular to 
subrounded, very poorly sorted quartz grains, abundant off 
white kaolinite matrix, trace carbonaceous flecks, very poor 
visual porosity. 

FLUORESCENCE: Nil. 
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55 1947.5 2.5 COAL GRADING TO CARBONACEOUS CLAYSTONE 

COAL: Black, vitreous lustre in part, brittle, rare pyrite 
laminae and nodules, grades in part to: 

CARBONACEOUS CLAYSTONE: Very dark brownish grey 
brittle, abundantly carbonaceous and grading to coal as above, 
commonly micromicaceous and micaceous, rare pyrite nodules 
and laminae, trace amber, trace bright orange mineral 
fluorescence from amber. 

Coal grades to and from carbonaceous claystone throughout 
the sample. 

FLUORESCENCE: No direct hydrocarbon fluorescence, slow 
bleeding moderately bright light yellowish white cut from coal 
cut enhance on crushing, moderately wide pale whitish to 
brownish yellow residual ring. 

16 1944.5 2.5 INTERLAMINATED KAOLINITIC SANDSTONE AND 
SILTY CLAYSTONE 

KAOLTNTTIC SANDSTONE: Off white, friable, very fine 
grained, subrounded, very well sorted quartz grains, abundant 
kaolinitic matrix, abundantly silty, commonly grading to 
kaolinitic siltstone, trace microcrystalline pyrite, trace 
carbonaceous flecks, nil to very poor visual porosity. 

SILTY CLAYSTONE: Medium/dark brownish grey, firm, 
silty and commonly finely arenaceous, rare carbonaceous 
detritus, rare micromica and mica flakes, trace kaolinite grains 
(altered feldspar), trace medium grey lithics. 

Kaolinitic sandstone and silty claystone interbedded on a mm 
scale. 

FLUORESCENCE: No direct, extremely slow weak pale 
bluish white cut, enhanced to pale on crushing, moderately 
thin pale yellowish white residual ring. 
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57 1915 2.5 INTERLAMINATED SANDSTONE AND COALY 
CLAYSTONE 

SANDSTONE: Off white, friable, very fine grained, 
subrounded, very well sorted quartz grains, abundant kaolinitic 
matrix, abundantly silty, commonly grading to kaolinitic 
siltstone, trace microcrystalline pyrite, trace carbonaceous 
flecks, nil to very poor visual porosity. 

COALY CLAYSTONE: Medium dark to dark grey and 
black, firm to brittle in part, silty, commonly finely 
arenaceous in part, very carbonaceous, abundant (to 50%) 
black vitreous coal layers and fragments, rare to common 
amber, rare to common pyrite occasionally totally replacing 
carbonaceous layers, trace to rare very bright yellow and 
yellowish orange mineral fluorescence from amber. 

Sandstone and coaly claystone are interbedded on a sub-mm 
scale. 

i8 1896 

FLUORESCENCE: No direct, slow bleeding moderately 
bright light yellowish white cut from amber, enhanced on 
crushing, moderately wide moderately bright bluish white 
residual ring. 

1.5 SANDSTONE 

SANDSTONE: Off white, friable, fine to medium grained 
occasional coarse grains, subrounded, moderately well sorted 
quartz grains, abundant off white kaolinite matrix, trace 
carbonaceous flecks, poor visual porosity. 

FLUORESCENCE: No direct, no cut, very weak pale bluish 
white crush cut, moderately wide extremely weak bluish white 
residual ring. 
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59 1872.5 2.5 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium/dark brownish grey, firm, 
silty, rare micromica and mica flakes, trace carbonaceous 
flecks and fragments, trace amber, rare microcrystalline 
pyrite, occasionally replacing carbonaceous matter, trace 
bright yellow and yellowish orange direct from amber. 

FLUORESCENCE: No direct, slow bleeding moderately 
bright yellowish white cut from amber, enhanced on crushing, 
wide moderately bright to bright very light yellowish white to 
white residual ring. 

‘0 1861 1.5 KAOLINITIC SANDSTONE: Off white, friable, fine to 
medium grained, subrounded, well sorted quartz grains, 
abundant kaolinitic matrix, commonly silty, commonly grading 
to kaolinitic siltstone, trace microcrystalline pyrite, trace 
carbonaceous flecks, nil to very poor visual porosity. 

FLUORESCENCE: No direct, slow bleeding moderately 
bright yellowish white cut, enhanced on crushing, moderately 
wide very pale bluish white residual ring. 

‘1 1814 2.5 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm, silty, 
commonly finely arenaceous, trace coarse quartz grains, rare 
disseminated carbonaceous fragments and microcrystalline 
pyrite, trace to rare off white altered feldspar grains, trace to 
rare mica flakes and micromica, grades to argillaceous 
siltstone. 

FLUORESCENCE: No direct, no cut, very pale bluish white 
crush cut, moderately wide extremely faint translucent bluish 
white residual ring. 
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72 1805 2.5 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm, silty, 
commonly finely arenaceous, trace coarse quartz grains, trace 
disseminated carbonaceous detritus and microcrystalline pyrite, 
trace to rare off white altered feldspar grains, trace to rare 
mica flakes and micromica, grades to argillaceous siltstone. 

FLUORESCENCE: Nil. 
73 1785 2.5 ARGILLACEOUS SILTSTONE 

ARGILLACEOUS SILTSTONE: Medium grey to brownish 
grey, firm to slightly hard, abundant medium grey to brownish 
grey argillaceous matter, rare disseminated carbonaceous 
flecks, rare to common micromica and trace mica flakes, 
grades to silty claystone in part. 

FLUORESCENCE: No direct, no cut, extremely pale bluish 
white crush cut, moderately wide very faint translucent bluish 
white to yellowish white residual ring. 

74 1766 2.5 ARGILLACEOUS SILTSTONE 

ARGILLACEOUS STLTSTONE: Medium grey to brownish 
grey, firm, abundant medium grey to brownish grey 
argillaceous matter, rare disseminated carbonaceous flecks, 
rare to common micromica and trace mica flakes, grades to 
silty claystone in part. 

FLUORESCENCE: No direct, no cut, no crush cut, 
extremely thin very dull brownish yellow residual ring. 
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75 1747 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium greyish green, firm, silty, 
rare off white kaolinite (altered feldspar) grains, rare 
glauconite grains, trace to rare micromica and mica flakes, 
trace carbonaceous detritus, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
extremely thin very dull brownish yellow residual ring. 

76 1723 2.5 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
hard, silty, rare off white kaolinite (altered feldspar) grains, 
trace glauconite grains, trace to rare micromica and mica 
flakes, trace carbonaceous detritus, grades to argillaceous 
siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
extremely thin very dull brownish yellow residual ring. 
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77 1690 3.0 ARGILLACEOUS SILTSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm, 
abundant medium/dark grey argillaceous matter, rare 
disseminated carbonaceous flecks and coaly fragments, rare to 
common micromica and trace mica flakes. Grades to silty 
claystone in part. 

FLUORESCENCE: No direct, no cut, no crush cut, 
extremely thin very dull brownish yellow residual ring. 

78 1670 2.5 SANDSTONE 

SANDSTONE: Sublaminated to patchy medium to light grey, 
friable, very fine to fine grained, subrounded, well sorted 
quartz grains, trace to abundant medium grey argillaceous 
matrix in patches giving a sublaminar to patchy appearance, 
grades to arenaceous claystone in darker patches, rare off 
white kaolinite matrix in part, no cement obvious, trace to rare 
micromica and mica flakes, rare disseminated carbonaceous 
flecks, very poor to fair visual porosity. 

FLUORESCENCE: No direct, no cut, no crush cut, 
extremely thin very dull brownish yellow residual ring. 

'9 1663.5 - BULLET LOST 
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30 1660 2.5 SANDSTONE GRADING TO ARENACEOUS CLAYSTONE 

SANDSTONE: Sublaminated to patchy, medium to light 
grey, friable, very fine to fine grained, subrounded, well 
sorted quartz grains, trace to abundant medium grey 
argillaceous matrix in patches giving a sublaminar to patchy 
appearance, grades to arenaceous claystone in darker patches, 
rare off white kaolinite matrix in part, no cement obvious, 
trace to rare micromica and mica flakes, rare disseminated 
carbonaceous flecks, trace microcrystalline pyrite, trace 
glauconite pellets, rare off white kaolinite (altered feldspar) 
grains, very poor to nil visual porosity. 

FLUORESCENCE: No direct, no cut, extremely weak 
extremely light bluish white crush cut, moderately wide dull 
yellowish brown to translucent bluish white residual ring. 

11 1653 2.0 SANDSTONE GRADING TO ARENACEOUS CLAYSTONE 

SANDSTONE: Sublaminated to patchy medium to light grey, 
friable, very fine to fine grained, subrounded, well sorted 
quartz grains, trace to abundant medium grey slightly 
calcareous argillaceous matrix in patches giving a sublaminar 
to patchy appearance, grades to arenaceous claystone in darker 
patches, rare off white kaolinite matrix in part, no cement 
obvious, trace to rare micromica and mica flakes, rare 
disseminated carbonaceous flecks and occasional fragments, 
trace microcrystalline pyrite, trace glauconite pellets, rare off 
white kaolinite (altered feldspar) grains, very poor to nil visual 
porosity. 

FLUORESCENCE: Nil. 
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32 1650 3.5 SANDSTONE 

SANDSTONE: Light grey (mud filtrate invasion 
superimposes a brownish hue), very friable, homogeneous, 
fine grained, subrounded to subangular, well sorted quartz 
grains, common strongly calcareous light grey argillaceous 
matrix, no cement apparent, trace carbonaceous flecks, trace 
microcrystalline pyrite, good to very good visual porosity. 

FLUORESCENCE: Trace patchy very dull orange direct, no 
cut, very slow faint bluish white crush cut, extremely thin veq 
pale yellowish white residual ring. 

13 1647 3.0 SILTY CLAYSTONE 

SILTY CLAYSTONE: Medium/dark greenish grey, firm, 
slightly sticky when wet, silty, rare very fine glauconite 
grains, trace carbonaceous flecks, trace micromica and fine 
mica flakes, non calcareous. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately wide patchy pale yellowish white residual ring. 

4 1629 3.8 ARGILLACEOUS STLTSTONE GRADING TO SILTY 
CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm, 
massive, abundant medium/dark grey argillaceous matrix, rare 
micromica and trace mica flakes, trace to rare carbonaceous 
matter, grades to silty claystone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately wide patchy pale yellowish white residual ring. 
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35 1597 3.0 ARGILLACEOUS SILTSTONE GRADING TO SILTY 
CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm, 
massive, abundant medium/dark grey argillaceous matrix, rare 
micromica and trace mica flakes, trace to rare carbonaceous 
matter, grades to silty claystone. 

FLUORESCENCE: Nil. 
16 1580 4.0 ARGILLACEOUS SILTSTONE GRADING TO SILTY 

CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm to 
slightly hard in part, massive, abundant medium/dark grey 
argillaceous matrix, rare micromica and trace mica flakes, 
trace to rare carbonaceous matter, grades to silty claystone. 

FLUORESCENCE: Nil. 
7 1562 2.5 ARGILLACEOUS STLTSTONE GRADING TO SILTY 

CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark to dark grey, 
firm to slightly hard in part, massive, abundant medium/dark 
grey argillaceous matrix, rare micromica and trace mica 
flakes, trace to rare carbonaceous matter, grades to silty 
claystone. 

FLUORESCENCE: No direct, no cut, very slow extremely 
faint yellowish white crush cut, moderately wide slightly 
patchy pale whitish yellow residual ring. 
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38 1545 3.5 ARGILLACEOUS SILTSTONE GRADING TO SILTY 
CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm to 
slightly hard in part, massive, abundant medium/dark grey 
argillaceous matrix, rare micromica and trace mica flakes, 
trace carbonaceous matter, slightly calcareous in part, grades 
to silty claystone. 

FLUORESCENCE: Nil. 
39 1523 4.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 

SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey to greyish 
brown, firm to slightly hard, silty, rare micromica, trace 
disseminated carbonaceous flecks, moderately calcareous, 
grades to silty claystone. 

FLUORESCENCE: Nil. 
‘0 1502 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 

SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey to greyish 
brown, firm to slightly hard, slightly sticky when wet, silty, 
rare micromica, trace disseminated carbonaceous flecks, 
slightly calcareous, grades to silty claystone. 

FLUORESCENCE: Nil. 
11 1476 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 

SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey to greyish 
brown, firm to slightly hard, slightly sticky when wet, silty, 
rare micromica, trace disseminated carbonaceous flecks, trace 
calcareous matter, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately thin faint whitish yellow residual ring. 
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32 1453 3.5 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey to greyish 
brown, firm to slightly hard, slightly sticky when wet, silty, 
rare micromica, trace disseminated carbonaceous flecks, trace 
calcareous matter, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately thin faint whitish yellow residual ring. 

33 1430 - BULLET LOST 
34 1398 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 

SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey to greyish 
brown, firm to slightly hard, slightly sticky when wet, 
massive, silty, rare micromica, trace disseminated 
carbonaceous flecks, trace calcareous matter, trace pyrite infill 
of ?burrow, single white calcareous fossil, grades to 
argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, 
moderately thin faint whitish yellow residual ring. 

15 1387 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium brownish grey, firm to 
slightly hard, massive, silty, rare micromica, trace 
disseminated carbonaceous flecks, moderately calcareous, 
grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately pale light whitish yellow residual ring. 
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36 1374 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium grey, firm to slightly hard, 
massive, silty, rare micromica, trace disseminated 
carbonaceous flecks, slightly calcareous, grades to argillaceous 
siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately pale light whitish yellow residual ring. 

17 1363 3.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
hard, massive, silty, rare micromica, trace disseminated 
carbonaceous flecks, slightly calcareous, grades to argillaceous 
siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately pale light whitish yellow residual ring. 

8 1351 3.5 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
hard, massive, silty, rare micromica, trace disseminated 
carbonaceous flecks, slightly calcareous, trace microcrystalline 
and nodular pyrite, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately pale light whitish yellow residual ring. 
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SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
hard, massive, silty, rare micromica, trace disseminated 
carbonaceous flecks, very slightly calcareous, trace 
microcrystalline pyrite, grades to argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately bright light whitish yellow residual ring. 

BULLET LOST 
SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
lard, massive, silty, rare to common micromica, trace 
disseminated carbonaceous flecks, non calcareous, trace 
nicrocrystalline pyrite, grades to argillaceous siltstone. 

‘LUORESCENCE: No direct, no cut, very slow dull very 
ight greenish white crush cut, thin moderately bright light- 
whitish yellow residual ring. 

SILTY CLAYSTONE GRADING TO ARGILLACEOUT 
ZLTSTONE 

XLTY CLAYSTONE: Medium/dark grey, firm to slightly 
lard, massive, silty, common micromica, trace disseminated 
arbonaceous flecks, slightly calcareous, trace microcrystalline 
byrite, grades to argillaceous siltstone. 

TLUORESCENCE: No direct, no cut, no crush cut, thin 
noderately bright light whitish yellow residual ring. 
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103 1260 4.0 SILTY CLAYSTONE GRADING TO ARGILLACEOUS 
SILTSTONE 

SILTY CLAYSTONE: Medium/dark grey, firm to slightly 
hard, massive, silty, common micromica, trace disseminated 
carbonaceous flecks, slightly calcareous, rare to common 
microcrystalline pyrite infilling ?burrows, grades to 
argillaceous siltstone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately pale light whitish yellow residual ring. 

104 1240 4.5 ARGILLACEOUS ARENACEOUS SILTSTONE GRADING 
TO ARGILLACEOUS SILTY SANDSTONE 

ARGILLACEOUS ARENACEOUS SILTSTONE: 
Medium/dark grey, firm to slightly hard, massive, abundant 
medium/dark grey argillaceous matrix, abundantly very finely 
arenaceous, grades in part to argillaceous silty fine grained 
sandstone, rare micromica, trace disseminated carbonaceous 
flecks and coaly fragments, slightly calcareous, trace 
microcrystalline pyrite. 

FLUORESCENCE: No direct, no cut, slow dull very light 
greenish white crush cut, thin moderately bright light whitish 
yellow residual ring. 

.05 1220 4.0 ARGILLACEOUS ARENACEOUS SILTSTONE 

ARGILLACEOUS ARENACEOUS SILTSTONE: Dark grey, 
firm to slightly hard, massive, abundant medium/dark grey 
argillaceous matrix, commonly to abundantly very finely 
arenaceous, rare to common dispersed microcrystalline pyrite, 
rare to common micromica, trace disseminated carbonaceous 
flecks and coaly fragments, trace glauconite, slightly 
Calcar~US. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately dull light whitish yellow residual ring. 
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Geologist(s): DAVID PICKAVANCE 

106 1195 3.0 ARGILLACEOUS SILTSTONE GRADING TO SILTY 
CLAYSTONE 

ARGILLACEOUS SILTSTONE: Medium/dark grey, firm to 
slightly hard, massive, abundant medium/dark grey 
argillaceous matrix, rarely finely arenaceous, rare micromica, 
trace disseminated carbonaceous flecks and coaly fragments, 
slightly calcareous, trace microcrystalline pyrite, grades to 
silty claystone. 

FLUORESCENCE: No direct, no cut, no crush cut, thin 
moderately dull light whitish yellow residual ring. 
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3 (mRT) 2 SIDEWALL CORE DESCRIFTION SHEET 

Well: MINERVA-1 
Permit: VIC/P 31 Date: S-04-93 
Geologist(s): CLIFF MENHENNTM’, JON KEALL 

107 2420.5 0.9 WEATHERED ARGILLACEOUS LITHIC SANDSTONE: 
pale green to light grey green, friable to moderately hard, 
medium grained, subangular to subrounded, moderately sorted 
quartz and lithic grains, abundant pale green (chloritic) 
argillaceous matrix, trace weak calcite cement, sand composed 
of: quartz (25%), light grey to translucent; weathered 
feldspar? (25 %), pale green; lithics (50 %), predominantly 
medium brown to dark brown and dark grey, common brown 
red; trace carbonaceous specks, nil to poor visual porosity. 

FLUORESCENCE: Nil. 
.08 2412 1.5 ARENACEOUS CLAYSTONE: grey green to dark green, 

firm to moderately hard, trace weak calcite cement, common 
moderately strong silica cement, estimated 40% medium to 
coarse sand composed of quartz (40%) light grey to 
translucent; lithics (30%) dark grey and light brown; 
weathered feldspar? (30 %) light green to pale grey green, 
friable; trace biotite, alignment of sand grains produces a 
“semilaminated” texture. 

09 2392.5 2.0 CLAYSTONE: medium dark grey, firm to moderately hard, 
subfissile, micromicaceous, rare carbonaceous flecks, massive. 

10 2388 1.2 WEATHERED ARGILLACEOUS LITHIC SANDSTONE: 
pale grey green, friable to moderately hard, medium grained, 
subangular to subrounded, moderately sorted quartz and lithic 
grains, abundant moderately strong calcite cement, abundant 
light grey to pale grey green argillaceous matrix, sand 
composed of: quartz (40%) light grey to translucent; lithics 
(30%) light brown and dark grey; weathered feldspar (20 %) 
pale green grey, friable; nil to poor visual porosity. 

FLUORESCENCE: Nil. 

11 2360 2.0 SILTY CLAYSTONE: light grey, firm, sticky, contains 20% 
silt to very fine grained sand, micromicaceous, trace 
carbonaceous flecks, massive. 
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Well: MINERVA-1 
Permit: VIC/P 31 Date: S-04-93 
Geologist(s): CLIFF MENJZNNITT, JON KEALL 

112 2359.5 1.5 CLAYSTONE: light grey, slightly mottled, firm to hard in 
part, subfissile, non calcareous, micromicaceous, trace 
carbonaceous flecks, massive. 

113 2340 1.5 ARGILLACEOUS LITHIC SANDSTONE: pale green, 
friable to moderately hard, sticky in part, medium grained, 
subangular to subrounded, moderately sorted quartz and lithic 
grains, abundant weak calcite cement, abundant light grey to 
pale grey green argillaceous matrix, sand composed of: quartz 
(40%) light grey to translucent; lithics (30%) light brown and 
dark grey; weathered feldspar (20%) pale greenish grey, 
friable; trace carbonaceous flecks, nil to poor visual porosity. 

FLUORESCENCE: Nil. 
l4 2321 2.5 CLAYSTONE: medium dark grey, slightly mottled, firm to 

hard in part, subfissile to subblocky, non calcareous, common 
moderately hard silica cement, micromicaceous, trace 
carbonaceous flecks and laminae, massive. 

15 2319 1.5 CLAYSTONE: medium dark grey, moderately hard to hard, 
subblocky, non calcareous, common hard silica cement, 
contains vein of white, soft, soapy non calcareous mineral 
which fluoresces white, micromicaceous, trace carbonaceous 
flecks and laminae, massive. 

16 2304 1.7 ARGILLACEOUS SANDSTONE: medium light grey, 
moderately hard, fine to very fine grained, subangular to 
subrounded, moderately sorted quartz grains, common 
moderately strong silica cement, trace weak calcite cement, 
abundant light grey argillaceous matrix, common dark grey 
lithics, common carbonaceous flecks and lenses, nil to poor 
visual porosity. 

FLUORESCENCE: Nil 
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Well: MINERVA-1 
Permit: VIC/P 31 Date: S-04-93 
Geologist(s): CLIFF MENHENNITT, JON KEALL 

117 2294 2.5 CLAYSTONE: medium dark grey, moderately firm to firm, 
trace silt, trace micromica, rare carbonaceous wisps, 
subblocky to subfissile, non calcareous. 

The orientation of the rare carbonaceous wisps are indicative 
of laminar deposition. 

118 2277 - BULLET EMPTY. 
.19 2274.5 - BULLET EMPTY. 
.20 2259 2.0 ARGILLACEOUS LITHIC SANDSTONE: light bluish grey to 

light greenish grey, friable to moderately hard, fine to medium 
grained, occasional coarse grains, angular to subangular, 
occasionally subrounded, moderately well sorted quartz and 
lithic grains, massive, common feldspathic grains, common 
weak calcite cement, abundant very light grey argillaceous 
matrix, rare pyrite, lithic grains greyish black to black and 
pale to moderate reddish brown, very poor visual porosity. 

FLUORESCENCE: Nil 

.21 2215 1.0 CLAYSTONE: medium dark grey to dark grey, firm to 
moderately hard, massive, trace silt, trace micromica, 
subblocky fracture, non calcareous. 

22 2212.5 0.5 CLAYSTONE: medium grey to medium dark grey, soft to 
moderately firm, dispersive, trace to common silt, trace 
micromica, rare disseminated pyrite, occasional carbonaceous 
flecks, subblocky to subfissile, non calcareous. 

23 2157.5 2.5 COAL: greyish black to black, bright, subvitreous lustre, 
vitreous in part, predominantly blocky fracture, subconchoidal 
in part, brittle. 
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Well: MINERVA-1 
Permit: VWP 31 Date: S-04-93 
Geologist(s): CLIFF MENHENNlTT, JON KEALL 

124 2142 0.5 CLAYSTONE WITH INTERLAMINATED SANDSTONE 

CLAYSTONE: medium dark grey, moderately firm to firm, 
slightly dispersive, trace micromica, trace silt, rare 
carbonaceous flecks, subblocky to subfissile, non calcareous, 
with interlaminated: 

SANDSTONE: very light grey, friable to moderately hard, 
very fine grained, subangular to subrounded, well sorted 
quartz, abundant very light grey to white dispersive 
argillaceous matrix, occasional to common lithic grains, 
occasional carbonaceous fragments, rare pyrite, poor visual 
porosity. 

FLUORESCENCE: Nil 

125 2129.5 1.5 CLAYSTONE: medium dark grey to dark grey, firm to very 
firm, dispersive, abundant amber, occasional coal&d plant 
remnant, trace micromica, trace silt, occasional carbonaceous 
flecks, blocky to subfissile, non calcareous. 

The sample has a 5mm nodule of amber and further amber 
fragments throughout giving intense bluish white mineral 
fluorescence. The coal&d plant remnants are present along 
horizontal bedding planes. 
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Well: MINERVA-1 
Permit: VIC/P 31 Date: 5-04-93 
Geologist(s): CLIFF MENHENNITT, JON KEALL 

126 2123 1.5 CLAYSTONE WITH INTERLAMINATED SANDSTONE 

CLAYSTONE: dark grey to occasionally greyish black, 
moderately firm to firm, very dispersive, trace micromica, 
trace very fine grained quartz, trace carbonaceous flecks, rare 
amber, rare pyrite nodules, subblocky to subfissile, non 
calcareous, with interbedded: 

SANDSTONE: very light grey, friable to moderately firm, 
very fine grained, angular to subangular, occasionally 
subrounded, well sorted quartz, abundant white to very light 
grey dispersive argillaceous matrix, common lithic grains, 
trace pyrite, trace coaly laminae, very poor visual porosity. 

FLUORESCENCE: Nil 

The laminae are parallel throughout the sample. The 
carbonaceous content of the claystone is greatest in proximity 
to the sandstone laminae. Traces of weak yellowish mineral 
fluorescence in the sample are caused by amber. 

27 2120 - BULLET EMPTY. 



VmP31 BASIC WELL COMPLETION REPORT MINERVA-1 

3.3 Conventional Cores 

- 
Three conventional cores were cut in the 8-l/2” hole section of Minerva-1 between 
18 and 21 of March 1993. Details of the cored depths and recovery are given in 
Table 3. The fibreglass-sleeved cores were cut into 1 m lengths and marked 
accordingly before dispatch from the-wellsite. One half of the slabbed cores are 
stored by BHP Petroleum at Kestrel Management (Australia) Pty Ltd, Unit 58, 
Slough Estate, 170 Forster Road, Mount Waverley, Victoria, 3149. 

Table 3 
Conventional Core Recovery 

core 
No. 

Cored 
Interval 
WW 

Recovery Recovery 
(ml WJ) 

1 1821.00 - 1828.00 3.04 43 

2 1828.00 - 1842.50 13.30 92 

3 1842.50 - 1847.00 4.50 100 
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3.3.1 Core Description 

The following core descriptions sheets were prepared at the wellsite after 
evaluation of chip samples at 1 m intervals. Conventional core analyses were 
performed on the cores by ACS Laboratories Pty Ltd. The ACS report appears in 
this volume as Appendix 1 and the UV and white light core photographsare 
included in Enclosure 3. 

CORE SAMPLE DESCRIPTION 
CORE #l 
Well: MINERVA-1 
Permit: VWP31 

# 
BHP 

0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1821 SANDSTONE: Clear to translucent, off white speckling, friable to 
moderately hard in part, massive, fine/medium to occasionally 
granule grade, predominantly medium to coarse grained, subangular 
to subrounded, poorly sorted quartz grains, rare to common 
moderately strong siliceous cement with rare quartz overgrowths, 
trace pyrite cement, no calcareous cement, trace light grey 
argillaceous matrix in part, common off white very soft fine/medium 
grained kaolinite grains (altered feldspar?), trace medium grained 
glauconite, trace microcrystalline pyrite, trace carbonaceous silt, 
good visual porosity. 

FLUORESCENCE: No direct, no cut, dull yellowish white crush 
cut, trace very dull whitish yellow residual ring. 

1822 PYRITIC SANDSTONE: Light grey and bronze with off white 
speckling, hard to very hard in part, massive, fine/medium to 
granule grade, predominantly medium/coarse to very coarse grained, 
subangular to generally subrounded, granules dominantly rounded, 
poorly sorted quartz grains, rare to common moderately strong 
siliceous cement with rare quartz overgrowths, abundant pyrite 
cement, no calcareous cement, trace light grey argillaceous matrix in 
part, rare to common off white very soft fine/medium grained 
kaolinite grains (altered feldspar?), trace medium grained glauconite, 
trace carbonaceous silt, fair visual porosity. 

FLUORESCENCE: No direct, fast streaming bright whitish yellow 
cut and crush cut, wide moderately bright yellowish white residual 
ring, fades fast to dull after drying. 
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CORE SAMPLE DESCRIPTION 
CORE #1 
Well: MINERVA-1 - 
Permit: MC/P31 

6 BHP 
0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1823 PEBBLY/CONGLOMERATIC SANDSTONE: Light grey (see 
note*) to translucent in part, slightly hard to very hard, friable in 
part, massive, medium to granule grade with rare pebbles up to 20 
mm diameter, subrounded to subangular, coarser fractions typically 
rounded and occasionally well rounded, poorly sorted quartz grams, 
rare strong siliceous cement, trace to rare pyrite cement, trace light 
grey argillaceous matrix, rare off white kaolinitic matrix (similar to 
kaolinite above except dispersed), trace off white soft fine grained 
kaolinite grains (altered feldspar?), trace fine grained glauconite, 
trace carbonaceous flecks, fair visual porosity. 

* Note: Sandstone has a light brownish grey colour, however 
flushing from drilling fluid is interpreted to have contaminated true 
light grey colour. 

FLUORESCENCE: No direct, no cut, very dull yellowish white 
crush cut, trace dull yellowish white residual ring. 

1823.6 SANDSTONE: Very light grey, friable, fine to medium grained, 
subangular to dominantly subrounded, well sorted quartz grains, 
trace fairly weak siliceous cement, trace weak pyritic cement, 
common to rare off white kaolinitic matrix and very fine grains, 
trace light grey argillaceous matrix in part, trace fine/medium 
grained glauconite, trace carbonaceous flecks and discontinuous 
laminae, fair to good visual porosity. 

FLUORESCENCE: No direct, moderately slow dull yellowish 
white cut, dull yellowish white crush cut, moderately wide 
moderately bright yellowish white residual ring. 

.824.0 SANDSTONE: Light grey, very friable, massive, very fine to fine 
and occasionally medium grained, subangular to subrounded, well 
sorted quartz grains, trace to rare pyrite cement, common to 
abundant light to medium/light fairly sticky very slightly calcareous 
argillaceous matrix, rare off white kaolinite grains occasionally 
dispersed as a matrix, trace glauconite grains, trace carbonaceous 
flecks, poor to possibly fair visual porosity. 

FLUORESCENCE: No direct, no cut, slow dull yellowish white 
crush cut, very dull thin yellowish white residual ring. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

CORE SAMPW DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VWP31 

6 BHP 
0 Petroleum 

Geologist(s): A. TABAS!WD. PICKAVANCE 

1828.0 SANDSTONE: Light grey to clear, moderately hard to friable, 
occasionally hard, dominantly medium, occasionally coarse grained, 
subangular to subrounded, moderately well sorted quartz grains, rare 
to common light grey to off white kaolinitic (in part) argillaceous 
matrix, rare to occasionally common moderately strong siliceous 
cement in part, trace fine carbonaceous detritus, fair to good visual 
porosity. 

FLUORESCENCE: Nil. 

1828.4 SANDSTONE: Light grey to clear, moderately hard to friable, 
occasionally hard, medium to coarse grained, subangular to 
subrounded, moderately well sorted quartz grains, rare to common 
light grey to off white kaolinitic (in part) argillaceous matrix, rare to 
occasionally common moderately strong siliceous cement in part, 
trace fine carbonaceous detritus, fair to good visual porosity. 

FLUORESCENCE: No direct, no cut, very slow very weak dull 
yellowish white crush cut. 
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CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VW/P31 

6 BHP 
0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1829.3 CONGLOMERATIC SANDSTONE WITH TRACE 
ARGILLACEOUS CARBONACEOUS LAMINAE 

CONGLOMERATIC SANDSTONE: Light grey to off white, 
moderately hard to hard, rarely friable in part, coarse grained to 
small pebbles, subangular to dominantly subrounded, poorly sorted 
quartz grains, rare to common hard siliceous cement, no calcareous 
cement, rare to common off white to light grey kaolinitic 
argillaceous matrix, trace resin/amber, trace fine carbonaceous 
matter (trace solid oil, see comment in FLUORESCENCE), trace 
microcrystalline pyrite, fair visual porosity, with interbedded: 

CARBONACEOUS LAMINAE: Dark brown to dark brownish 
grey , firm, moderately argillaceous in part, trace silt. 

FLUORESCENCE: No direct, no cut, very slow very weak dull 
yellowish white crush cut, very thin dull bluish white residual ring. 
Trace black, vitreous, brittle to slightly rubbery ?solid oil (or 
?carbonaceous matter) squeezed/migrated within pore spaces 
adjacent to/associated with carbonaceous/argillaceous laminae, gives 
brilliant orange to yellowish orange direct, moderately fast bright 
bluish white cut and crush cut, moderately thick, moderately dull 
brownish yellow residual ring. 

1829.6 CLAYSTONE 

CLAYSTONE: Medium to dark brownish grey to grey, firm to 
moderately hard, rare micromica, non calcareous, common coarse 
coaly fragments and carbonaceous laminae, common brittle 
translucent brown amber nodules. 

FLUORESCENCE: (i) Amber: very bright bluish white direct, 
instant moderately dull to moderately bright yellowish white to 
bluish white cut. (ii) Claystone: No direct, no cut, very slow very 
weak dull yellowish brown crush cut, very thin very dull brownish 
yellow residual ring. 
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CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VWP31 

6 BHP 
0 Petroleum 

Geologist(s): A. TABAS!WD. PICKAVANCE 

1829.9 CONGLOMERATIC SANDSTONE 

CONGLOMERATIC SANDSTONE: Light grey, clear in part, 
moderately hard to hard, medium grained to small to medium pebble 
grade, subangular to subrounded, pebbles rounded in part, rare to 
occasionally common light grey argillaceous matrix, common 
moderately strong siliceous cement, rare fine carbonaceous detritus, 
fair to occasionally good visual porosity. 

FLUORESCENCE: No direct, very slow dull yellowish brown cut, 
moderately intensified on crushing, very thin, very dull brownish 
yellow residual ring. 

1830.3 CONGLOMERATIC SANDSTONE 

CONGLOMERATIC SANDSTONE: Light grey, clear in part, 
moderately hard to hard, medium grained to small to medium pebble 
grade, subangular to subrounded, pebbles rounded in part, rare to 
occasionally common light grey argillaceous matrix, common 
moderately strong siliceous cement, rare fine carbonaceous detritus, 
fair to occasionally good visual porosity. 

No direct, very slow dull brownish yellow cut, no SHOWS: 
residual ring, common yellowish white residual fluorescence on 
sample when dry. 

1831.0 SANDSTONE 

SANDSTONE: Clear to light grey, moderately hard to hard, 
medium to very coarse, dominantly coarse, rare medium rounded 
pebbles, subangular to subrounded, moderately sorted quartz grains, 
rare to occasionally common off white to light grey (kaolinitic in 
part) argillaceous matrix, rare to common moderately strong 
siliceous cement, trace light green lithics, trace carbonaceous 
detritus, poor to dominantly fair visual porosity. 

FLUORESCENCE: No direct, very slow light whitish blue cut and 
crush cut, moderately thin dull bluish white residual ring, common 
yellowish white residual fluorescence on sample when dry. 
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CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VICE31 

6 BHP 0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

183 1.3 CONGLOMERATIC SANDSTONE 

CONGLOMERATIC SANDSTONE: Light grey, clear in part, 
moderately hard to hard, medium grained to small to medium pebble 
grade, subangular to subrounded, pebbles rounded in part, rare to 
occasionally common light grey argillaceous matrix, common 
moderately strong siliceous cement, rare fine carbonaceous detritus, 
fair to occasionally good visual porosity. 

FLUORESCENCE: No direct, slow to moderate dull greenish 
yellow cut, slightly intensified by crush cut, moderately thin dull 
bluish white residual ring, common yellowish white residual 
fluorescence on sample when dry. 

1832.3 CONGLOMERATIC SANDSTONE 

CONGLOMERATIC SANDSTONE: Light grey, clear in part, 
moderately hard to hard, medium grained to small to medium pebble 
grade, subangular to subrounded, pebbles rounded in part, rare to 
occasionally common light grey argillaceous matrix, common 
moderately strong siliceous cement, rare fine carbonaceous detritus, 
minor medium to dark brownish grey to grey moderately silty 
claystone clasts with trace pyritised plant fragments, fair to 
occasionally good visual porosity. 

FLUORESCENCE: No direct, very slow very dull brownish yellow 
cut, very thin very dull bluish white residual ring. 

1833.1 GRANULE SANDSTONE 

GRANULE SANDSTONE: Light grey to clear, moderately hard to 
occasionally friable in part, medium grained to granule grade, trace 
fine grained, subangular to subrounded, poorly sorted quartz, 
common off white kaolinitic argillaceous matrix, rare to common 
moderately strong siliceous cement, trace to rare carbonaceous and 
coaly fragments, laminae and streaks, trace structural kaolinite 
(altered feldspar), trace mica, fair to good visual porosity. 

FLUORESCENCE: No direct, very slow very dull brownish yellow 
cut, very thin very dull bluish white residual ring. 
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CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

6 BHP 0 Petroleum 

1833.3 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, rarely 
friable, medium to very coarse, dominantly coarse, subangular to 
subrounded, moderately sorted, rare light grey and off white 
argillaceous matrix, rare to common moderately strong siliceous 
cement, trace structural kaolinite, nil to trace lithics, trace 
carbonaceous detritus, very good to good visual porosity. 

FLUORESCENCE: No direct, moderately slow dull yellowish 
white cut, slight increase in intensity in crush cut, very thin very 
dull bluish white residual ring. 

1834.0 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, 
medium to very coarse, dominantly medium to coarse, subangular to 
subrounded, moderately sorted quartz, rare to common off white 
kaolinitic and light grey argillaceous matrix, rare to common 
moderately strong siliceous cement, trace carbonaceous detritus, nil 
to trace mica and lithics, fair to good visual porosity, interlaminated 
with minor medium grey claystone laminae. 

FLUORESCENCE: No direct, slow weak whitish to greenish 
yellow cut, improves slightly on crush to moderate whitish to 
greenish yellow, very thin very dull bluish white residual ring, 
common moderately bright yellowish white residual fluorescence on 
sample when dry. 

1834.3 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, 
medium to granule, dominantly coarse to very coarse, subangular to 
subrounded, moderately to poorly sorted quartz grains, rare to 
common light grey argillaceous matrix, common moderately strong 
siliceous cement, trace carbonaceous and coaly detritus, trace mica 
and lithics, fair to occasionally good visual porosity. 

FLUORESCENCE: No direct, moderately fast moderately bright 
light milky white cut, moderately thick dull yellowish white residual 
ring, common moderately bright yellowish white residual 
fluorescence on sample when dry. 
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hP& 
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CORE SAMPLE DES-ON 
CORE#2 
Well: MINERVA-1 - 
Permit: VIC/P31 

6 BHP 0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1834.8 SANDSTONE WITH MINOR INTERBEDDED CLAYSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, 
medium to occasionally very coarse, dominantly medium to coarse, 
subangular to subrounded, moderately sorted quartz grains, trace to 
occasionally common light grey to off white argillaceous matrix, 
rare to common moderately strong siliceous cement, trace 
carbonaceous and coaly detritus, trace mica and lithics, trace 
structural kaolinite grains, fair visual porosity, interlaminated with 
minor: 

CLAYSTONE: Medium brownish grey, firm, non calcareous, 
rarely silty, abundantly carbonaceous, common pyritised plant/wood 
fragments. 

FLUORESCENCE: No direct, moderately slow weak dull bluish 
white cut, thin to moderately thick moderately bright yellowish 
white residual ring, common moderately bright yellowish white 
residual fluorescence on sample when dry. 

1835.3 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, 
medium grained to small rounded pebble grade, subangular to 
subrounded poorly sorted quartz grains, rare to common off white 
kaolinitic and light grey argillaceous matrix, rare to common 
moderately strong siliceous cement, trace carbonaceous detritus, 
trace lithics, structural kaolinite, mica and cryptocrystalline pyrite, 
poor to good dominantly fair visual porosity. 

FLUORESCENCE: No direct, moderately slow moderately weak 
bluish white cut, improving in intensity when crushed, thin dull 
bluish white residual ring, fluorescence as above on dry samples. 
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CORE SAMPLE DEXRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VIE/P31 

6 BHP 0 Petroleum 

Geologist(s): A. TABAS!WD. PICKAVANCE 

1835.8 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to hard, 
medium to very coarse, dominantly medium to coarse, subangular to 
subrounded, moderately sorted quartz grains, rare to occasionally 
common off white kaolinitic and light grey argillaceous matrix, rare 
to occasionally common moderately strong siliceous cement, trace 
mica, lithics, structural kaolinite grains and carbonaceous detritus, 
fair to occasionally good visual porosity. 

FLUORESCENCE: No direct, moderately slow moderately weak 
bluish white cut, improving in intensity when crushed, thin dull 
bluish white residual ring, fluorescence of dry samples as above. 

1836.1 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard, friable in 
part, medium to very coarse, dominantly coarse, subangular to 
subrounded, moderately sorted quartz grains, rare to occasionally 
common off white kaolinitic and light grey argillaceous matrix, rare 
to occasionally common moderately strong to moderately weak 
siliceous cement, trace lithics, mica, structural kaolinite, coaly 
fragments, disseminated cryptocrystalline pyrite, good visual 
porosity. 

FLUORESCENCE: No direct, moderately slow moderately weak 
bluish white cut, improving in intensity when crushed, thin dull 
bluish white residual ring, sample commonly has moderately bright 
bluish white residual fluorescence when dry. 

1836.3 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to occasionally 
hard, rarely friable, dominantly medium to coarse grained, 
subangular to subrounded, well sorted quartz grains, rare off white 
kaolinitic argillaceous matrix, rare to occasionally common 
moderately strong siliceous cement, trace lithics, mica, structural 
kaolinite and coaly fragments, good visual porosity. 

FLUORESCENCE: No direct, slow weak dull bluish white cut, 
slight increase in intensity on crushing, thin moderately dull pale 
brownish yellow residual ring. 
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CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VWP31 

* BHP 0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1837.0 SANDSTONE 

SANDSTONE: Light to medium grey, occasionally clear, hard, 
medium to very coarse, dominantly coarse grained, dominantly 
subangular, occasionally subrounded, moderate to well sorted 
quartz, trace light grey to off white argillaceous matrix, common 
strong siliceous cement, trace coaly particles, very poor to poor 
visual porosity. 

FLUORESCENCE: Nil direct, cut, no crush cut, very thin dull 
brownish yellow residual ring. 

1837.3 CLAYSTONE 

CLAYSTONE: Medium brown to medium greyish brown, 
moderately hard, non calcareous, common plant fragments, leaves 
and carbonaceous matter, rare to common translucent golden brown 
brittle amber globules with conchoidal fracture. 

FLUORESCENCE: (i) Amber: very bright yellowish white direct, 
instantaneous bright yellowish white to bluish white cut. (ii) 
Claystone: No direct, no cut, slow weak dull brownish white to 
bluish white crush cut, very thin very dull brownish yellow residual 
fluorescence, moderately wide pale yellow residual ring. 

1838.3 CLAYSTONE 

CLAYSTONE: Medium grey to brownish grey, moderately hard, 
non calcareous, common plant fragments, leaves and carbonaceous 
matter. 

SHOWS: (i) Amber: very bright yellowish white direct, 
instantaneous bright yellowish white to bluish white cut. (ii) 
Claystone: No direct, no cut, slow weak dull brownish white to 
bluish white crush cut, very thin very dull brownish yellow residual 
fluorescence, moderately wide pale yellow residual ring. 
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Depth 
(mRT) 

CORE SAMPLE DESCRIPTION 
CORE#2 
Well: MINERVA-1 - 
Permit: VWP31 

6 BHP 0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1839.3 CLAYSTONE 

CLAYSTONE: Medium grey to medium brownish grey, 
moderately hard to occasionally hard, moderately silty, non 
calcareous, rare micromica, trace medium grained mica flecks, rare 
to common carbonaceous flecks and laminae, trace coaly particles. 

FLUORESCENCE: No direct, no cut, very slow weak dull bluish 
white crush cut, moderately wide moderately dull to moderately 
bright brownish white residual ring. 

1839.8 INTERLAMINATED SANDSTONE AND CLAYSTONE 

SANDSTONE: Light grey, moderately hard, fine to medium 
grained, dominantly subrounded, well sorted quartz grains, trace to 
rare light grey argillaceous matrix, rare to common moderately 
strong siliceous cement, trace mica and carbonaceous flecks, poor 
visual porosity . 

CLAYSTONE: Medium to dark grey to brownish grey, moderately 
hard, common micromica, non calcareous, trace silt, common 
carbonaceous flakes. 

FLUORESCENCE: Trace to rare pinpoint to medium patchy dull 
pale orange direct (particularly associated with more argillaceous 
laminae), moderately fast bleeding moderately bright pale greenish 
yellow cut, moderately bright greenish yellow crush cut, moderately 
wide moderately bright greenish yellow residual ring. 

1840.3 CLAYSTONE 

CLAYSTONE: Medium to dark grey to brownish grey, moderately 
hard, common micromica, non calcareous, trace silt, common 
carbonaceous flakes. 

FLUORESCENCE No direct, no cut, weak pale milky white crush 
cut, moderately wide moderately bright greenish white residual ring. 
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CORE SAMPLE DESCIXIFIION 
COREi! 
Well: MINERVA-1 - 
Permit: VIUP31 

6 BHP 
0 Petroleum 

Geologist(s): A. TABA!iWD. PICKAVANCE 

1840.8 SANDSTONE 

SANDSTONE: Light to occasionally medium grey, rarely clear, 
moderately hard to friable, medium grained, dominantly subrounded, 
well sorted quartz grains, trace to occasionally rare light grey to off 
white argillaceous matrix, rare to occasionally common moderately 
weak to moderately strong siliceous cement, trace carbonaceous and 
coaly detritus, trace structural kaolinite, fair to dominantly good 
visual porosity. 

FLUORESCENCE: No direct, very slow very weak pale bluish 
white cut, intensified to weak on crushing, very thin wispy pale 
greenish white residual ring. 

1841.3 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to occasionally 
friable, medium to coarse grained, subangular to subrounded, well 
sorted quartz grains, trace light grey to off white argillaceous 
matrix, rare to common moderately strong siliceous cement, trace 
carbonaceous and coaly detritus, trace structural kaolinite, fair to 
occasionally good visual porosity. 

FLUORESCENCE: No direct, very slow moderately dull yellowish 
white to milky white cut, moderately dull to moderately bright 
yellowish white crush cut. 
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CORE SAMPLE DESCRIPTION 
CORE#3 

Well: MINERVA-1 - 
Permit: VIC/P31 

* 
BHP 

0 Petroleum 

Geologist(s): A. TABASWD. PICKAVANCE 

1842.5 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard, rarely friable 
in part, medium to very coarse, dominantly coarse, subangular to 
subrounded, poorly to moderately sorted quartz grains, rare light 
grey argillaceous matrix, rare to common moderately strong 
siliceous cement, trace structural kaolinite and coaly detritus, fair to 
occasionally good visual porosity. 

FLUORESCENCE: No direct, very slow very pale greenish white 
to milky white cut, improves to pale on crushing, thin faint pale 
greenish white residual ring. 

1843.5 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to occasionally 
friable, dominantly coarse, occasionally medium and very coarse, 
subangular to dominantly subrounded, moderately sorted quartz 
grains, trace light grey argillaceous matrix, rare to common 
moderately strong siliceous cement, trace structural kaolinite, coaly 
particles and lithics, fair visual porosity. 

FLUORESCENCE: No direct, no cut, very pale greenish white to 
milky white crush cut, very thin very faint greenish white residual 
ring. 

1844.5 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to friable in 
part, dominantly coarse to very coarse grained, occasionally medium 
grained, subangular to subrounded, moderately sorted quartz grains, 
trace very light grey argillaceous matrix, rare to common 
moderately strong siliceous cement, trace structural kaolinite and 
coaly detritus, fair visual porosity. 

FLUORESCENCE: No direct, very slow pale greenish white to 
milky white cut, improves to pale to moderately bright on crushing, 
medium wide dull greenish white residual ring. 
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CORE SAMPLE DESCRIPTION 
CORJz#3 

Well: MINERVA-1 - 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

1845.5 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to occasionally 
friable, medium to very coarse, dominantly coarse, occasionally fine 
grained and granule grade, subangular to subrounded, poorly sorted 
quartz, trace light grey argillaceous matrix, rare to common 
moderately strong siliceous cement, trace structural kaolinite, coaly 
detritus and disseminated cryptocrystalline pyrite, fair to dominantly 
good visual porosity. 

FLUORESCENCE: No direct, very slow very pale greenish white 
to milky white cut, improves to pale on crushing, no residual ring. 

1846.5 SANDSTONE 

SANDSTONE: Light grey to clear, moderately hard to occasionally 
friable, medium to very coarse, dominantly coarse, subangular to 
subrounded, moderately sorted quartz grains, trace light grey 
argillaceous matrix, rare to common moderately strong siliceous 
cement, trace structural kaolinite, coaly particles, fair to dominantly 
good visual porosity. 

FLUORESCENCE: No direct, very slow pale greenish white to 
milky white cut, improves to pale to moderately bright on crushing, 
thin to medium thick very dull greenish white residual ring. 

1847.0 SANDSTONE 

SANDSTONE? Light grey to clear, moderately hard to occasionally 
friable, medium to very coarse, dominantly coarse, subangular to 
subrounded, moderately sorted quartz grains, trace light grey 
argillaceous matrix, rare to common moderately strong siliceous 
cement, trace structural kaolinite, coaly particles, fair to dominantly 
good visual porosity. 

FLUORESCENCE: No direct, extremely slow very pale greenish 
white to milky white cut, improves to pale on crushing, no residual 
ring. 
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3.4 HYDROCARBON INDICATIONS 

3.4.1 Cuttings Gas Summary 

GAS READINGS (%): - 

DEPTH mRT TG C, C2 C1 iC, nC, C5 

Background Gas 

956-1204 

1204-1208 

1208-1413 

1413-1820 

1947-2006 

2006-2029 

2131-2144 

2144-2170 

2170-2196 

2 196-2209 

2209-2213 

2228-2255 

2255-2295 

2295-2300 

2300-2336 

2336-2366 

2366-2372 

omo- 0.040- o.ooo- o.ooo- o.ooo- o.ooo- o.ooo- 
0.460 0.300 0.050 0.020 o.ooo o.ooo o.ooo 

0.020- 0.020- o.ooo- o.ooo- o.ooo- o.ooo- o.ooo- 

0.060- 0.060- O.OOO- O.OOO- O.OOO- O.OOO- O.OOO- 
0.230 0.230 0.000 0.000 0.000 0.000 0.000 

0.020- 0.020- o.ooo- o.ooo- o.ooo- o.ooo- o.ooo- 
0.200 0.200 0.020 o.ooo o.ooo o.ooo o.ooo 

0.030- 0.030- o.ooo- o.ooo- o.ooo- o.ooo- o.ooo- 
0.104 0.090 0.012 0.000 0.000 0.000 0.000 

O.OlO- O.OlO- o.OOO- o.OOO- o.OOO- o.OOO- o.OOO- 
0.078 0.070 0.004 0.000 0.000 0.000 0.000 

0.115- 0.106- O.OOO- O,OOO- O.OOO- O.OOO- O.OOO- 

0.230- 0.194- 0.022- O.OOO- O.OOO- O.OOO- O.OOO- 

O.lOO- 0.088- O.Oll- o.OOO- o.OOO- o.OOO- o.OOO- 

0.083- 0.074- 0.012- O.OOO- O.OOO- O.OOO- O.OOO- 

0.051- 0.040- O.OlO- o.oOO- o.oOO- o.OOO- o.OOO- 

0.059- 0.051- O.Oll- o.OOO- o.OOO- o.OOO- o.OOO- 

0.076- 0.057- O.Oll- O.OOO- O.OOO- O.OOO- O.OOO- 

0.057- 0.050- 0.008- O.OOO- O.OOO- O.OOO- O.OOO- 

0.237- 0.222- 0.018- O.OOO- O.OOO- O.OOO- O.OOO- 

0.353- 0.328- 0.026- O.OOO- O.OOO- O.OOO- O.OOO- 

0.080- 0.066- 0.007- O.OOO- O.OOO- O.OOO- O.OOO- 
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GASREADINGS( 

DEPTH mRT TG C, Cz C, iC, nC, C, 

2372-2391 

2391-2399 

2399-2425 

P&&S 

1171 

1183 

1649 

1662 

1802 

1812 

1824 

1879 

1890 

1908 

1937 

2024 

- 

0.261- 0.220- 0.026- O.OOO- O.OOO- O.OOO- O.OOO- 

0.057- 0.056- 0.008- O.OOO- O.OOO- O.OOO- O.OOO- 

0.302- 0.254- 0.024- O.OOO- O.OOO- O.OOO- O.OOO- 

0.846 0.677 0.047 0.025 0.000 0.000 0.000 

0.884 0.772 0.025 0.021 0.000 0.000 0.000 

2.760 2.600 0.030 0.017 0.009 0.003 0.000 

4.065 3.197 0.045 0.027 0.000 0300 0.000 

0.470 0.460 0.005 0.003 0.000 0.000 0.000 

2.168 2.077 0.022 0.012 0.001 0.002 0.000 

0.721 0.420 0.092 0.039 0.000 0.000 0.000 

1.053 1.017 0.011 0.005 0.000 0.000 0.000 

1.197 1.143 0.012 0.008 0.002 0.000 0.000 

1.483 1.430 0.015 0.007 0.000 o.ooo 0.000 

0.937 0.901 0.010 0.005 0.000 0.000 0.000 

0.017 0.130 0.010 0.006 0.000 0.000 0.000 

Wiper Trip Gas 

1204 1.530 n/a n/a n/a n/a n/a n/a 

2107’ 7.626 7.260 0.081 0.044 0.010 0.008 0.000 

2107# 2.393 2.310 0.017 0.011 0.001 0.002 0.000 

2107@ 3.415 3.200 0.043 0.026 0.005 0.006 0.002 
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GAS READINGS (%): 

DEPTH mRT TG C, Ct CJ iC4 nC4 C5 

- 

(* = WTG on 25-3-93, # = WTG on 26-3-93, @ = TG circulated through casing, 
n/a = chromatograph not operational) 

Connection Gas 

1168 1.000 n/a n/a n/a n/a n/a n/a 

1335.1 0.190 0.190 o.ooo o.ooo o.ooo o.ooo o.ooo 

1363.8 0.200 0.200 o.ooo o.ooo o.ooo o.ooo o.ooo 

1393.1 0.150 0.150 o.ooo o.ooo o.ooo o.ooo o.ooo 
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3.4.2 Cuttings Hydrocarbon Fluorescence 

Depth mRT Description 

1821.0* (sandstone) no direct,no cut, dull yellowish white crush cut, trace 
very dull whitish yellow residual ring. 

1822.0* (sandstone) no direct, fast streaming bright whitish yellow cut and 
crush cut, wide moderately bright yellowish white residual ring, 
fades fast to dull after drying. 

1823.0* (sandstone) no direct, no cut, very dull yellowish white crush cut, 
trace dull yellowish white residual ring. 

1823.6* (sandstone) no direct, moderately slow dull yellowish white cut, 
dull yellowish white crush cut, moderately wide moderately bright 
yellowish white residual ring. 

1824.0* (sandstone) no direct, no cut, dull slow yellowish white crush cut, 
very dull thin yellowish white residual ring. 

1828.4” (sandstone) no direct, no cut, very slow very weak dull yellowish 
white crush cut. 

- 1829.3* (sandstone) no direct, no cut, very slow very weak dull yellowish 
white crush cut, very thin dull bluish white residual ring. Trace 
black, vitreous, brittle to slightly rubbery ?solid oil (or 
?carbonaceous matter) squeezed/migrated within pore spaces 
adjacent to/associated with carbonaceous/argillaceous laminae, 
gives brilliant orange to yellowish orange direct, moderately fast 
bright bluish white cut and crush cut, moderately thick, moderately 
dull brownish yellow residual ring. 

1829.6* (amber) very bright bluish white direct, moderately instant 
moderately dull to moderately bright yellowish white to bluish 
white cut. 

(claystone) no direct, no cut, very slow very weak dull yellowish 
brown crush cut, very thin very dull brownish yellow residual 
ring. 

1829.9* (sandstone) no direct, very weak very slow dull yellowish brown 
cut, moderately intensified on crushing, very thin, very dull 
brownish yellow residual ring. 

1830.3* (sandstone) no direct, very weak very slow dull brownish yellow 
cut, no residual ring, common yellowish white residual 
fluorescence on sample when dry. 
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1831.0* 

- 1831.3* 

1832.3” 

1833.1* 

1833.3* 

1834.0* 

1834.3* 

1834.8* 

1835.3* 

1835.8” 

1836.1* 

1836.3* 

(sandstone) no direct, very slow light whitish blue cut and crush 
cut, moderately thin dull bluish white residual ring, common 
yellowish white residual fluorescence on sample when dry. 

(sandstone) no direct, slow to moderate, dull greenish yellow cut, 
slightly intensified by crush cut, moderately thin dull bluish white 
residual ring, common yellowish white residual fluorescence on 
sample when dry. 

(sandstone) no direct, very slow very dull brownish yellow cut, 
very thin very dull bluish white residual ring. 

(sandstone) no direct, very slow very dull brownish yellow cut, 
very thin very dull bluish white residual ring. 

(sandstone) no direct, moderately slow dull yellowish white cut, 
slight increase in intensity in crush cut, very thin very dull bluish 
white residual ring. 

(sandstone) no direct, slow weak whitish to greenish yellow cut, 
moderate whitish to greenish yellow crush cut, very thin very dull 
bluish white residual ring, common moderately bright yellowish 
white residual fluorescence on sample when dry. 

(sandstone) no direct, moderately fast moderately bright light 
milky white cut, moderately thick, dull yellowish white residual 
ring, common moderately bright yellowish white residual 
fluorescence on sample when dry. 

(sandstone) no direct, moderately slow weak dull bluish white cut, 
thin to moderately thick moderately bright yellowish white residual 
ring, common moderately bright yellowish white residual 
fluorescence on sample when dry. 

(sandstone) no direct, moderately slow moderately weak bluish 
white cut, improving in intensity when crushed, thin dull bluish 
white residual ring, fluorescence as above on dry samples. 

(sandstone) no direct, moderately slow moderately weak bluish 
white cut, improving in intensity when crushed, thin dull bluish 
white residual ring, fluorescence of dry samples as above. 

(sandstone) no direct, moderately slow moderately weak bluish 
white cut, improving in intensity when crushed, thin dull bluish 
white residual ring. 

(sandstone) no direct, slow weak dull bluish white cut, slight 
increase in intensity on crushing, thin moderately dull pale 
brownish yellow residual ring. 
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1837.0* 

1837.3 - - 1838.3* 

1839.3* 

1839.8* 

1840.3* 

1840.8* 

-- 

1841.3* 

1842.5* 

1843.5” 

1844.5* 

1845.5* 

1846.5” 

(sandstone) no direct, no cut, no crush cut, very thin dull pale 
brownish yellow residual ring. 

(amber) very bright yellowish white direct, instantaneous bright 
yellowish white to bluish white cut. 

(claystone) no direct, no cut, slow weak dull brownish white to 
bluish white crush cut, moderately wide pale yellow residual ring. 

(claystone) no direct, no cut, very slow weak dull bluish white 
crush cut, moderately wide moderately dull to moderately bright 
brownish white residual ring. 

(sandstone) trace to rare pinpoint to medium patchy dull pale 
orange direct (particularly associated with more argillaceous 
laminae), moderately fast bleeding moderately bright pale greenish 
yellow cut, improving to moderately bright greenish yellow crush 
cut, moderately wide moderately bright greenish yellow residual 
ring. 

(claystone) no direct, no cut, weak pale milky white crush cut, 
moderately wide moderately bright greenish white residual ring. 

(sandstone) no direct, very slow very weak pale bluish white cut, 
intensified to weak on crushing, very thin wispy pale greenish 
white residual ring. 

(sandstone) no direct, very slow moderately dull yellowish white to 
milky white cut, moderately dull to moderately bright yellowish 
white crush cut. 

(sandstone) no direct, very slow very pale greenish white to milky 
white cut, improves to pale on crushing, thin faint pale greenish 
white residual ring. 

(sandstone) no direct, no cut, very pale greenish white to milky 
white crush cut, very thin very faint greenish white residual ring. 

(sandstone) no direct, very slow pale greenish white to milky white 
cut, improves to pale to moderately bright on crushing, medium 
wide dull greenish white residual ring. 

(sandstone) no direct, very slow very pale greenish white to milky 
white cut, improves to pale on crushing, no residual ring. 

(sandstone) no direct, very slow pale greenish white to milky white 
cut, improves to pale to moderately bright on crushing, thin to 
almost medium thick very dull greenish white residual ring. 
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1847.0* (sandstone) no direct, extremely slow very pale greenish white to 
milky white cut, improves to pale on crushing, no residual ring. 

1937-1946 (sandstone) no direct, no cut, extremely weak extremely pale 
bluish white crush cut, moderately wide light greenish yellow 
residual ring. - 

(claystone) no direct, no cut, no crush cut, very thin moderately 
dull bluish white residual ring. 

19761979 (claystone) no direct, no cut, no crush cut, very thin moderately 
dull bluish white residual ring. 

2003-2015 (claystone) no direct, no cut, no crush cut, very thin moderately 
dull bluish white residual ring. 

* Chips and cuttings from cores 1 to 3. 





4. LOGGING AND SURVEYS 
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4.1 Mudlogging 

- 
Exlog provided conventional mudlogging services in conjunction with a 
computer&d data logging and processing system (Drillbyte). 

Gas detection equipment consisted of-: 

Flame Ion&ion Total Hydrocarbon Ditch Gas Detector. 
Flame Ionisation Chromatograph (continuous cycle-hydrocarbon 
detection C, through to C,). 
Hydrogen Sulphide detector (continuous monitoring sensitive to 1 
PPN* 
Infra red CO, detector. 

The Exlog ‘Drillbyte’ monitoring system was utilised to measure, display and 
record conventional drilling data. Permanent storage of drilling data was made 
onto 3.5” floppy diskette. On-line and off-line plots of engineering parameters 
were made available when necessary. 

Surveillance for potential abnormal pressure while drilling was assisted by the 
continuous computation of the D-Exponent and Pressure Logs. 

The Exlog unit was operated continuously throughout the well. Once returns were 
achieved, routine analyses for fluorescence and cut in organic solvent were carried 
out on all ditch samples. 

- The Mudlog for Minerva-1 is included as Enclosure 1. 
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4.2 Wireline Logs 

Four suites of wireline logs were run in Minerva-1 . A list of the logs run in the 
well is included in Table 4. 

--Table 4 
Wireline Logs 

Suite Run 
No. No. Log Type 

Depth Date 
Interval mRT Run 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

4 

4 

4 

4 

4 

4 

4 
..--, 

5 

1 

1 

1 

2 

1 

1 

2 

1 

3 

2 

4 

2 

2 

3 

3 

1 

1 

1 

DLL-MSFL-AS-GR-SP-CAL-AMS 1204-549 14103193 
(GR to seafloor) 

Zero Offset VSP 1189-150 

CST-GR (46 shots) 1193-563 

DLL-MSFL-AS-GR-SP-CAL-AMS 2024-l 189 

LDL-CJYL-GR-AMS 2024-l 189 

FMS-GR-AMS 2024-l 189 

Zero Offset VSP 2017-920 

RFTB-GR-HP-AMS 1992-1649 

DLL-MSFL-AS-GR-SP-CAL-AMS 2103-1800 

CST-GR (60 shots) 2101-l 195 

DLL-MSFL-AS-GR-SP-CAL-AMS 2424-2109.5 

LDL-CNL-GR-AMS 2424-2109.5 

FMS-GR-AMS 2424-2109.5 

Zero Offset VSP 2420-1992 

CST-GR (21 shots) 2420.5-2 120 

CBL-VLD-GR (7” liner) 2109-1088 

USIT Cement Map 2109-1088 

14/03/93 

14/03/93 

21103193 

21103193 

21/03/93 

22103193 

22/03/93 

25103193 

25103193 

04/04/93 

05/04/93 

05/04/93 

05/04/93 

05/04/93 

05/04/93 

05/04/93 

Perforating & packer Record 1838-1800 09/04/93 
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2 

4 

1 

2 

Processed Logs 

MSD (wellsite) 2024-l 189 21103193 

MSD (wellsite) 2424-2109.5 05/04/93 
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4.3 Measurement While Drilling 

- 

Eastman Teleco Measurement While Drilling Services were utilised by BHP 
Petroleum during the drilling of Minerva-1 . A dual propagation resistivity (DPR) 
log in both real time and recorded modes and directional surveys were provided in 
the 12-l/4” hole section from a bit depth of 540 m to 1204 m. Reliable DPR and 
directional data were provided in ra time throughout this hole section and a DPR 
memory log was produced at the end of the hole section. One MWD tool was 
required for the one tool run in the 12-l/4” hole section. 

A DPR log in both real time and recorded modes and directional surveys were 
provided in the 8-l/2” hole section from a bit depth of 1204 m to 2 107 m. 
Reliable DPR and directional data were provided in real time throughout this hole 
section and a DPR memory log was produced at the end of each tool run. One 
MWD tool was required for the three tool runs in the 8-l/2” hole section. 

The tools acquired a total of 111.5 circulating hours of data. 

The Eastman Teleco logs are provided in this volume as Enclosure 2. 
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4.4 Velocity Surveys 

- 

Schlumberger Seato Inc conducted a Zero Offset Vertical Seismic Proftie Survey 
in the 12.25” hole section on Minerva- 1 using a Combinable Seismic Imager 
(CSI). Three sleeve air guns were used as the energy source for the survey. The 
guns were suspended from the rig and located 7 m below mean water level and 
offset 47 m from the wellhead on an--azimuth of OSO? The survey was acquired 
on 14 March 1993 and obtained VSP data from a depth of 1189 to 150 mRT. A 
total of 33 VSP levels were recorded at approximately 25 m shot spacing and 8 
check shot levels were recorded at approximately 50 m shot spacing. 

Schlumberger Seato Inc conducted a second VSP Survey in the 8.5” hole section. 
Three sleeve air guns were used as the energy source for the survey. The guns 
were suspended from the rig and located 7 m below mean water level and offset 
47 m from the wellhead on an azimuth of OSO? The survey was acquired on 22 
March 1993 and obtained VSP data from a depth of 2017 to 920 mRT. A total of 
42 VSP levels were recorded at approximately 20 m shot spacing. 

Schlumberger Seato Inc conducted a third VSP Survey in the 6” hole section at 
TD. Three sleeve air guns were used as the energy source for the survey. The 
guns were suspended from the rig and located 7 m below mean water level and 
offset 47 m from the wellhead on an azimuth of OSO? The survey was acquired on 
5 April 1993 and obtained VSP data from a depth of 2420 to 1992 mRT. A total 
of 2 1 VSP levels were recorded at approximately 20 m shot spacing. 

- 
No VSP Quicklook processing was applied at the wellsite. 
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5. RESERVOIR AND FLUID ANALYSIS 
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5.1 RFr 

- 

Three RFT runs were made in Minerva-1 on 22 and 23 March 1993. Thirty two 
pretests were attempted (of which 27 were successful) over the interval 
1992.0 m to 1650.8 mRT. Pretest data are presented below. 

A total of three segregated samples v&e collected over this interval: 
Sample #l- Segregated (6 gallons and 1 gallon) was collected at 1931.0 mRT 
Sample #2- Segregated (6 gallons and 1 gallon) was collected at 1942.5 mRT 
Sample #3- Segregated (6 gallons and 1 gallon) was collected at 1649.8 mRT 

The 6 gallon sample chamber of Sample #l from 1931.0 m was opened at the 
wellsite and found to contain 113 SCF of gas, approximately 15 mL of condensate 
and 550 mL of water. The one gallon sample chamber from 193 1 .O m was left 
sealed and sent for PVT analysis. Gas and water analyses were carried out on the 
fluids from the 6 gallon chamber at the wellsite and the results are reported below. 

The 6 gallon sample chamber of Sample #2 from 1942.5 m was opened at the 
wellsite and found to contain 77.7 SCF of gas, approximately 20 mL of 
condensate and 830 mL of water. The one gallon sample chamber from 1942.5 m 
was left sealed and sent for PVT analysis. Gas and water analyses were carried 
out on the fluids from the 6 gallon chamber at the wellsite and the results are 
reported below. 

The 6 gallon sample chamber of Sample #3 from 1649.8 m was opened at the 
wellsite and found to contain 77.7 SCF of gas, a scum of condensate and 7500 mL 
of water. The one gallon sample chamber from 1649.8 m was left sealed and sent 
for PVT analysis. Gas and water analyses were carried out on the fluids from the 
6 gallon chamber at the wellsite and the results are reported below. 



Figure 2 RFT Sample Data Sheet 

-- Well: Minerva-1 Date: 22nd March 1993 
-- 

KB: 25.0 m 
Sample No: 1 Depth: 1931 .O 

Formation Pressure: 2743.36 psia 

Chamber No: 
Chamber Size: 
Flowing Pressure: 
Time To Fill: 

6 
Approx 2500 

25 

Opening Pressure: 
Gas Volume: 
Total Liquids: 

Oil/Condensate Volume: 
Filtrate/Water Volume: 

Gas Oil Ratio: 
Condensate Gas Ratio: 

1850 
113 
570 

15 
555 

ww 
0.8 

Oil/Condensate Analysis 

- Specific Gravity: Too small to measure 
Colour: Too small to measure 
Fluorescence: Bright Blue 

Gas Analysis: 

Cl: 
c2: 
c3: 
iC4: 
nC4: 
c5+: 
co2: 
H2S: 
Specific Gravity 

90.55 
3.72 
3.27 
0.36 
0.37 
0.62 
1.70 .__ - 

0 
0.65 

Water/Filtrate Analysis: 

Rw: 
pH: 
Cl-: 
Total Hardness (Cadvlg): 
KCI: 

Lower Upper 
0.134 

240001 

Tritium Analysis: 

-- 
Average Activity: 
Returns: 
% Filtrate: 

N/A N/A 

Lower 

mAHKB 

UDDer 

RFS-1227 
1 

Approx 2450 
6 

gal 
Pig 
minutes 

1800 PM 
Preserved for ftA3 
PVT Analysis cc 

cc 
cc 
SCf/Stb 
StWMMSCf 

Air=1 , Temp 

% 
o/O 

% 

% 

% 

% 

% 

-m 
Air=1 .O 

Filtrate 
Drilled Logg~ 

0.084 
9.5 man 

N/A N/A Bqkc 
w= 



Figure 3 RFT Sample Data Sheet 

Well: M inerva-I Date: 22nd March 1993 
$TPd b 

E/ 
[P 4 p h 

K : 25.0 m 
Sample No: 2 Depth: 1942.5 mAHKB 

Formation Pressure: 2746.3 psia 
F; 3 )i-+ -rt..b”p D 

Lower 

Chamber No: 
Chamber Size: 
Flowing Pressure: 
Time To Fill: 

6 
Aprox 2200 

50 

Opening Pressure: 2050 
Gas Volume: 78 
Total Liquids: 8% 

Oil/Condensate Volume: 20 
Filtrate/Water Volume: 810 

Gas Oil Ratio: -m 
Condensate Gas Ratio: 1.6 

Oil/Condensate Analysis 

Specific Gravity: Too small to measure 
C&our: - Too small to measure 

Bright Blue 

Gas Ankiysis: ’ 

Cl: 
c2: 
c3: 
iC4: 
nC4: 
c5+: 
co2: 
H2S: 
Specific Gravity 

Water/Filtrate Analysis: 

Rw: 
pH: 
Cl-: 
Total Hardness (Wfvlg): 
KCI: 

Average Activity: 
Returns: 
% Filtrate: 

90.35 
3.70 
3.11 
0.38 
0.62 
0.16 

l-7 
0 

0.64 

Upper 

RFS-1157 
1 gal 

Aproxig 
10 minuites 

2000 Pa 
Preserved for ftA3 
PVT Analysis cc 

cc 
cc 
SCf/Stb 
StWMMSCf 

AirsI, Temp 

% 
% 
% 
% 
% 
% 
% 
PPm 
Air=1 .O 

Filtrate 
Drilled m&w 

0.084 
9.5 

N/A N/A Bqh 
w= 



Figure 4 RFT Sample Data Sheet 

Well: Minerva-1 Date: 23rd March 1993 

KB: 25.0 m -- 
Sample No: 3 Depth: 1649.8 

Formation Pressure: 2694.59 psia 

Chamber No: 
Chamber Size: 
Flowing Pressure: 
Time To Fill: 

Opening Pressure: 
Gas Volume: 
Total Liquids: 

Oil/Condensate Volume: 
Filtrate/Water Volume: 

Gas Oil Ratio: 
Condensate Gas Ratio: 

Oil/Condensate Analysis 

Specific Gravity: 
Colour: 
Fluorescence: 

Gas Analysis: 

Cl: 
c2: 
c3: 
iC4: 
nC4: 
c5+: 
co2: 
H2S: 
Specific Gravity 

Water/Filtrate Analysis: 

Rw: 
pH: 
Cl-: 
Total Hardness (WMg): 
KCI: 

Trituim Anaivsis: 

Average Activity: 
Returns: 
% Filtrate: 

Lower 

6 
Approx 2100 

25 

2100 
77.7 

7500 
film 

Too small to measure 
Too small to measure 

Blue/White 

89.14 
4.47 
4.24 
0.65 
0.72 
0.19 

0.6 
0 

0.65 

Lower 

~-q= 

420001 

N/A 1 N/A 

I 

Upper 

RFS-AD-1128 
1 WJ 

Approx 2500 PsiQ 
6 minuites 

2100 
Preserved for 
PVT Analysis cc 

cc 
tx - - 
SCf/Stb 
Stb/fVlMSCl 

Air--l, Temp 

% 
% 
% 
% 
YO 

% 

% 
PPm 
Air=1 .O 

Filtrate 
Drilled wm 0.084 

9.5 

zEl!E mgfl 

25000 

N/A N/A Bq/cc 
BQlcc 
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I SERVICESI 



6 May 1993 
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I CORE I 
[~ERVICES~ 

BHP Petroleum Pty Ltd 
GPO Box 1911R 
MELBOURNE VIC 3001 

Attention: Peter Mills 

CLIENT REFERENCE: 

REPORT: HH/2313 

PM 93035 

MATERIAL: Natural Gas and Water 

LOCALITY: Minerva-1 Production Test 

WORK REQUIRED: Gas Quality Testing and Water Analysis 

Please direct technical enquiries regarding this work to the signatory below 
under whose supervision the work was carried out. 

BRIAN L WATSON 
Laboratory Supervisor 
on behalf of Amdel Core Services Pty Ltd 

Amdel Core Services Pty Limited shall not be liable or responsible for any loss, cost, damages or expenses 
incurred by the client, or any other person or company, resulting from any information or interpretation given 
in this report. In no case shall Amdel Core Services Pty Ltd be responsible for consequential damages 
including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 
from this report. 

Adelaide Off ice: P.O. Box 109, Eastwood. SA 5063 Australia. Amdel Core Services Pty Limited 
XdWX%>gffRHRRWX~~XWMR*W (Incorporated in South Australia) 
Telephone: (08) 379 9888 Facsimile: (08) 379 9288 ACN: 009 273 005 



1. SUMMARY 

2. INTRODUCTION 

3. OXYGEN 

4. HELIUM 

5. ARGON 

6. RADIOACTIVE MATERIAL 

7. HYDROGEN SULPHIDE 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

CARBONYL SULPHIDE 
l .  

MERCAPTANS 

TOTAL SULPHUR 

MERCURY 

TRACE METALS 

WATER ANALYSIS 

DISCUSSION and CONCLUSIONS 

MINERVA-1 GAS QUALITY TESTING 

TABLE OF CONTENTS 

HH/2313 
Adel Core Services Pty Limited 

(Incorporated in South Australia) 



1. 

1.1 

1.2 

1.3 

1.4 

SUMMARY 

Quality testing was performed on gas from the wildcat well MINERVA-1 
during a 24 hour production test on the 11th and 12th of April 1993. 
The methods used and results obtained are detailed in this report with 
a brief summary of results below. Water samples were also collected 

1 the parameters as reported. during the test and analysed for 

OXYGEN 

Pressure: 4816 kPag @ 26.9OC, F 
Date: 11/04/93, Time: 2311 h 

Oxygen: co.01 % Mol Vol 

HELIUM 

low: 28.8 MMCFD 
Cylinder #176 

Pressure: 4816 kPag @ 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2311 h Cylinder #176 

He7ium: 0.016 % Mol Vol 

ARGON 

Pressure: 4816 kPag @ 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2311 h Cylinder #176 

Argon: (0.01 % Mol Vol 

RADIOACTIVE MATERIAL 

1.4.1 Date: 11/04/93, Time: 1430 h, Flow: 17 MMCFD 

Radioactivity: (8 Becquerels/m3 

1.4.2 Date: 11/04/93, Time: 2200 h, Flow: 28.8 MMCFD 

Radioactivity: 15 Becquerels/m3 

1.5 HYDROGEN SULPHIDE 

1.5.1 5.5 MMCFD, 0419-1027 h 11,‘4/93 

Hydrogen Su7phide: 0.4 mg/m3 (ppm w/v) 
0.3 mL/m3 (ppm v/v) 

HHl2313 
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1.5 HYDROGEN SULPHIDE (cont.) 

1.5.2 17 MMCFD, 1126-1519 h 11/4/93 

Hydrogen Sulphide: 0.5 mg/m3 (ppm w/v) 
0.4-3nL/m3 (ppm v/v) 

1.5.3 23 MMCFD, 1611-2108 h 11/4/93 

Hydrogen Su7phide: 0.5 mg/m3 (ppm w/v) 
0.4 mL/m3 (ppm v/v) 

1.5.4 28.8 MMCFD, 2232-0030 h t 0150-0330 h ll-12/4/93 

Hydrogen Su7phide: 0.4 mg/m3 (ppm w/v) 
0.3 mL/m3 (ppm v/v) 

1.6 CARBONYL SULPHIDE 

Pressure: 4816 kPag @ 26.9OC, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2258 h Cylinder #07 

Carbony Su7phide: <O.l ppm by vol 

1.7 MERCAPTANS 

1.7.1 5.5 MMCFD, 0419-1027 h 11/4/93 

Mercaptans: < 0.1 mg/m3 (ppm w/v) 
< 0.1 mL/m3 (ppm v/v) 

1.7.2 17 MMCFD, 1126-1519 h 11/4/93 

Mercaptans: < 0.1 mg/m3 (ppm w/v) 
x 0.1 mL/m3 (ppm v/v) 

1.7.3 23 MMCFD, 1611-2108 h 11/4/93 

Mercaptans: < 0.1 mg/m3 (ppm w/v) 
< 0.1 mL/m3 (ppm v/v) 

1.7.4 28.8 MMCFD, 2232-0030 h t 0150-0330 h ll-12/4/93 

Mercaptans: x 0.1 mg/m3 (ppm w/v) 
< 0.1 mL/m3 (ppm v/v) 
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1.8 TOTAL SULPHUR 

Pressure: 4816 kPag @ 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2256 h Cylinder #03 

Tota Su7phur: 0.5 mg/m3-- (ppm w/v) 

1.9 MERCURY 

1.9.1 Method A 
Date: 11/04/93, Time: 1739-2108 h Flow: 23 MMCFD 

Mercury: 0.8 pg/m3 ( 0.8 g/m3x106 ) 

1.9.2 Method B 
Date: 11/04/93, Time: 2142-2234 h Flow: 28.8 MMCFD 

Mercury: > 0.1 pg/m-' NB: sample tubes overloaded 

1.10 TRACE METALS 

Pressure: 4816 kPag @ 26.9OC, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2302 h Cylinder #04 

Trace Meta7s: Ca, Mg, Na, K x 0.001 mg/m3 

Cr, As, Sn, MO, Cd, Pb, Ba, Co, 
V, Ni, Y, Sr, Bi, Se, Ag, Cu < 0.01 Y/m3 
Zn < 0.05 Y/m3 

Fe, SiO,, P, Mn < 0.1 w/m3 

1.11 WATER ANALYSIS 

See results in body of report, 13. 
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2. INTRODUCTION 
Amdel Core Services Pty Ltd was requested to provide on-site testing, 
sampling and laboratory services to monitor the gas quality during 
production testing of the MINERVA-1 wildcat well. 

The sampling and on-site testing was performed using a manifold located 
immediately downstream of the gas outlet from the HRS test separator. 

The hydrogen sulphide determination was performed on-site in the mud 
logging unit. 

The radioactive material determination was performed at Australian 
Radiation Laboratories in Melbourne, 

The carbonyl sulphide determination was performed by SAGASCO in 
Adelaide. 

All remaining tests were performed in the Frewville laboratories of 
Amdel Core Services Pty Ltd. 

At the conclusion of the production test water samples were taken from 
the separator. These were analysed by Amdel Laboratories in Thebarton. 
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3. OXYGEN 
3.1 METHOD 

A sample of the gas is collected in a stainless steel cylinder and 
analysed by gas chromatography using a molecular sieve column and 
thermal conductivity detector. 

3.2 RESULT 

Pressure: 4816 kPag @ 26.9'C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2311 h Cylinder #176 

Oxygen: co.01 % Mol Vol 

4. HELIUM 
4.1 METHOD 

A sample of the gas is collected in a stainless steel cylinder and 
analysed by gas chromatography using a molecular sieve column with 
argon carrier gas and a thermal conductivity detector. 

4.2 RESULT 

- Pressure: 4816 kPag @ 26.9OC, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2311 h Cylinder #176 

He7ium: 0.016 % Mol Vol 

*. 

5. ARGON 

5.1 METHOD 

A sample of the gas is collected in a stainless steel cylinder and 
analysed by gas chromatography using a molecular sieve column at sub- 
ambient conditions and a thermal conductivity detector. 

5.2 RESULT 

Pressure: 4816 kPag @ 26.9OC, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2311 h Cylinder #176 

Argon: (0.01 % Mol Vol 
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6. RADIOACTIVE MATERIAL 
6.1 METHOD 

A measured volume of gasis passed through a copper tube containing 
activated charcoal. The radioactivity from adsorbed radon and its 
decay products is then measured by Australian Radiation Laboratories 
and this is then back-calculated to determine the activity of the 
original sample. 

6.2 RESULTS 

6.2.1 Date: 11/04/93, Time: 1430 h, Flow: 17 MMCFD 

Radioactivity: < 8 Becauerels/m3 

6.2.2 Date: 11/04/93, Time: 2200 h, Flow: 28.8 MMCFD 

Radioactivity: 15 Becauerels/m3 

7. HYDROGEN SULPHIDE 
7.1 METHOD 

Hydrogen sulphide is absorbed into cadmium sulphate solution on site by 
bubbling a measured volume of gas through an absorber train. The H,S 
content is then determined by an Iodometric Titration of the solution. 
The method follows ASTM 02385. 

7.2. RESULTS 

7.2.1 5.5 MMCFD, 0419-1027 h 11/4/93 

Hydrogen Su7phide: 0.4 mg/m: (ppm w/v) (101.3 kPag @ 15°C) 
0.3 mL/m (ppm v/v) (101.3 kPag @ 20°C) 

7.2.2 17 MMCFD, 1126-1519 h 11/4/93 

Hydrogen Su7phide: 0.5 mg/m: (ppm w/v) (101.3 kPag @ 15°C) 
0.4 mL/m (ppm v/v) (101.3 kPag @ 2O'C) 

7.2.3 23 MMCFD, 1611-2108 h 11/4/93 

Hydrogen Su7phide: 0.5 mg/m: (ppm w/v) (101.3 kPag @ 15°C) 
0.4 mL/m (ppm v/v) (101.3 kPag @ 2O'C) 

7.2.4 28.8 MMCFD, 2232-0030 h + 0150-0330 h ll-12/4/93 

Hydrogen Sulphide: 0.4 mg/m: (ppm w/v) (101.3 kPag @ 15°C) 
0.3 mL/m (ppm v/v) (101.3 kPag @ 20°C) 
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a. 
8.1 

8.2 RESULT 

9. 
9.1 

CARBONYL SULPHIDE 
METHOD 

A sample of the gas is collected in a teflon lined stainless steel 
cylinder and analysed by gas chromatography in the laboratory. 

Pressure: 4816 kPag @ 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2258 h Cylinder #07 

Carbony Su7phide: ~0.1 porn bv vol 

MERCAPTANS 
METHOD 

Mercaptans are absorbed into alkaline cadmium sulphate solution on site 
by bubbling a measured volume of gas through an absorber train. The 
mercaptan content is then determined by an Iodometric Titration of the 
solution. The method follows ASTM 02385. 

- 

9.2. RESULTS 

9.2.1 5.5 MMCFD, 0419-1027 h 11/4/93 

Mercaptans: c 0.1 mq/m3 (ppm w/v) (101.3 kPag @ 15°C) 
< 0.1 mL/m' (ppm v/v) (101.3 kPag @ 20°C) 

9.2.2 17 MMCFD, 1126-1519 h 11/4/93 

Mercaptans: x 0.1 ms/m3 (ppm w/v) (101.3 kPag @ 15°C) 
x 0.1 mL/m' (ppm v/v) (101.3 kPag @ 20°C) 

9.2.3 23 MMCFD, 1611-2108 h 11/4/93 

Mercaptans: < 0.1 ma/m: (ppm w/v) (101.3 kPag @ 15°C) 
< 0.1 mL/m (ppm v/v) (101.3 kPag @ 2O'C) 

9.2.4 28.8 MMCFD, 2232 1030 h t 0150-0330 h ll-12/4/93 

Mercaptans: < 0.1 mg/m: (ppm w/v) (101.3 kPag @ 15°C) 
< 0.1 mL/m (ppm v/v) (101.3 kPag @ 20°C) 
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10. TOTAL SULPHUR 

10.1 METHOD 

A sample of gas is collected in a teflon-lined stainless steel cylinder 
and transported to the laboratory. 
The sample is combusted and the waste gases absorbed into solution 
where oxides of sulphur are oxidised to sulphates as per ASTM 01072. 
The solution is then analysed by ion chromatography for sulphate 
concentration. 

10.2 RESULT 

Pressure: 4816 kPag @ 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2256 h Cylinder #03 

Tota Su7phur: 0.5 mo/m3 (ppm w/v) 

11. MERCURY 

ll.lA METHOD 

A measured volume of gas is bubbled through acidified 0.5% potassium 
permanganate solution. The potassium permanganate is decolourised with 
20% hydroxylamine hydrochloride and the mercury is evolved by reduction 
with stannous chloride and measured by cold vapour AAS (Atomic 
Absorption Spectrometry). 

11.2A RESULT 

Date: 11/04/93, Time: 1739-2108 h Flow: 23 MMCFD 

Mercury: 0.8 IrUm3 ( 0.8 g/m3x106 ‘) 

ll.lB METHOD 

The mercury is trapped onto silver lint in a silica tube as the gas is 
passed through the tube within a stainless steel, high-pressure vessel. 
In the laboratory the mercury is released by heat and passed through a 
tube containing gold thread where it is trapped while other materials 
pass through. The mercury vapour is then released from the gold by 
heating and the concentration of mercury determined by absorption at 
253.7 nm in the beam of a flameless atomic absorption spectrophoto- 
meter. This conforms to Standard ISO/DIS 6978 Method B. 

11.2B RESULT 

Date: 11/04/93, Time: 2142-2234 h Flow: 28.8 MMCFD 

Mercury: > 0.1 rrq/m3 NB: sample tubes overloaded 
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12. TRACE METALS 

12.1 METHOD 

A sample of gas is collected in a teflon-lined stainless steel cylinder 
and transported to the laboratory. 
The gas is bubbled through 1N nitric acid. The acid solution is then 
analysed by inductively coupled plasma (ICP) spectroscopy for the trace 
elements listed below. 

12.2 RESULT 

Pressure: 4816 kPag 8 26.9"C, Flow: 28.8 MMCFD 
Date: 11/04/93, Time: 2302 h Cylinder #04 

Trace Meta7s: Calcium 
Magnesium 

< 0.001 mg/m3 
< 0.001 ” 

Sodium < 0.001 ” 
Potassium < 0.001 ” 

Chromium < 0.01 
Arsenic c 0.01 
Tin < 0.01 
Molybdenum < 0.01 
Cadmium c 0.01 
Lead < 0.01 
Barium < 0.01 
Cobalt < 0.01 
Vanadium < 0.01 
Nickel < 0.01 
Yttrium ( 0.01 
Strontium < 0.01 
Bismuth < 0.01 
Selenium < 0.01 
Silver x 0.01 
Copper < 0.01 

Zinc 

Iron 
Silica 
Phosphorous 
Manganese 

< 0.05 

< 0.1 
c 0.1 
x 0.1 
x 0.1 

w/m3 
II 

w/m3 
w/m3 

II 

II 

II 
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13. WATER ANALYSIS 

13.1 METHOD 

Water samples were allowed to degas then split into three subsamples; 
one was left natural, one preserved at pH 2 with nitric acid and one 
preserved at pH 9 with sodium hydroxide. 
The natural sample was used for the standard water analysis, pH, anions 
by ion chromatography and total dissolved solids at 18OOC. The filtered 
natural sample was used for specific gravity and resistivity 
measurements. 
The pH 2 sample was used for standard cations plus iron, strontium and 
barium by ICP. 
The pH 9 sample was used for the sulphide determination. 

13.2 RESULTS 

Two sets of water samples were collected from the separator sight glass 
drain at 0220 and 0240 hours 12/4/93 near the end of the 24 hour 
production test. 

The water results are presented on the following three pages. 
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Water Analysis Report Job No. 3AD1425 Method WAT 2 Page Wl 

Sample ID. Minerva 0220 Hrs. 
---------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------- 

Chemical Composition 
-------------------- 

Derived Data 
----------we 

lCations 
;Calcium cd 
:Magnesium uw 
~Sodium (Na) 
fPotassium (K) 

Toti Dissolved Solids 
A. Based on EC. 
B. Calculated (HCOS=CO3) 

I 
36712 i 
34282 ; 

33.0 1.65 
72.0 5.93 

771.0 33.54 
17612.0 450.43 

Total Hardness 
Carbonate Hardness 
Non-Carbonate Hardness 
Total Alkalinity 
(Each as CaCOS) 

379 : 
379 : 

I 

407 i 
I I 

fAnions 
iHydroxide (OH) 
icarbonate W3) 
IBi-Carbonate (HC03) 
lSulphate (SO41 

46.3 0.76 
220.0 4.58 

15515 437.04 

36.0 0.58 

I 
I 

Totals and Balance; 
--w---e----------- l 

1 

iChloride (Cl) I 
I  

!Nitrate (NO3) 
491.5 Diff= 48.58 ; Cations (me/L) 

Anions (ma/L) 

(Diff*lOO/Sum) 

Cation Ratio 

934.51 ; 

ION BALANCE 

Sodium/Total 

Remarks 

5.20%; 
lOther Analyses 

6.8%; 

-----------------------w-----w------w------ t 

I _---------------------------------- ---- 
I 

!Reaction - pH 6.2 
iConductivity (E.C) 46200 
I (micro -S/cm at 25°C) 
:Resistivity 0hm.M at 25°C 0.22 

Note : mg/L = Milligrams per litref 
mf=/L = MilliEqivsper litrel 

--------mm------------------------ ---------------------m-e-e --------------------------- 
--------------------------------------------------------------------------------------- 

Name: Paul Marty 
Address: AMDEL Core Services 

P.O. Box 338 
Torrensville. SA. 

Date Collected 
Date Received 
Collected by 

12-04-93 
20-04-93 
Client 



Water Analysis Report Job No. X01425 Method WAT 2 Page W2 

Sample ID. Minerva 0240 Hrs. 
--------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------- 
I 
I Chemical Composition I I Derived Data I 

I 
I -----------------e-s I -e-m-------- l 

I I 

:Cations 
~Calcium 0) 
!Magnesium V-k) 
fSodiu.m VW 
lPot.assium (K) 

fAnions 
#&oxide (OH) 
:carbonate (CO3) 
IBi-Carbonate (HCO3) 
;su1phate (so4) 

IChloride (Cl) 

- !Nitrate (N03) 15.0 0.24 

IOther Analyses 

W/L 

11.0 0.55 
19.0 1.56 

361.0 15.70 
6958.0 177.95 

59.8 0.98 
120.0 2.50 

6626 186.65 

I 
I mg/L I 
I I 
I I 

I Total Dissolved Solids I 
i A. Based on E.C. 13975 j 
) B. Calculated (HCO3=C03) 14140 : I I 
I I 
I I 
I 

I Total Hardness 106 ; 
I Carbonate Hardness 106 ; 
1 Non-Carbonate Hardness I 

: Total Alkalinity 525 i 
1 (Each as CaC03) I 

I 
I I 
I I 
I I 
I 
I 
I  Totals andBalancej- 
I -------------w-w-- I 
I I 
I I 
I 

: Cations (me/L) 195.8 Diff= 5.40 j 
: Anions (me/L) 190.4 sum = 386.14 1 

I 
I 
I 
I 

f ION BALANCE (Diff*lOO/Sum) 
I 
I 

i Sodium / Total Cation Ratio 

1 Remarks 
I ------------------------------ 
I 

1.40%: 
I 

8.0%; 
I 
I 
I 
I ,- ----- 
I 

I I 
I I 
I I 
I I 
I I 
I I 

f  

I  -----------------e----------------e -w-m 

IReaction - pH 6.4 i 
$onductivity (E.C) 21000 I 
I (micro -S/cm at 25°C) I 

;Resistivity 0hm.M at 25-C 0.48 j 
I 
I ; Note: mg/L = Milligrams per litrei 
I I 
I I n-d-L = MilliEqivsper litref 
--------------------------------we ----------------------------------------------------- --------------------------------------------------------------------------------------- 

Name: Paul Marty 
Address: AMDm Core Services 

P.O. Box 338 
Torrensville. SA. 

Date Collected 
Date Received 
Collected by 

12-04-93 
20-04-93 
Client 



Job No. 3ADl425 
Page V3 

Sample 0220 

TDS (180 Deg.C.) 36460 

Specific Gravity (g/mL) 1.017 

Sulphide (mg/L) 3.62 

Ironas Fe (mg/L) 500 

Strontium as Sr (r&L) 1.17 
- 

Barium as Ba (mg/L) 2.49 

0240 Method 
No. 

14645 WAT 2G 

1.014 WAT 26 

WAT 20 

436 WAT 3E 

0.50 WAT 3M 

2.53 WAT 3E 



14. DISCUSSION and CONCLUSIONS 

The results of the above tests on the Minerva-1 gas as sampled on the 
11th and 12th April 1993 show a relatively high mercury content with 
the remainder of the components tested being low and within typically 
acceptable ranges. The water samples appear to be contaminated with KC1 
brine. 

The concentration of both mercury and hydrogen sulphide may increase 
over a longer period of production as the reactive surfaces of the 
tubing and production train become saturated with these compounds. 

HHl2313 
Amdel Core Services Pty Limited 

(Incorporated in South Australia) 
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Attention: Jim Phipps 
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Please direct technical enquiries regarding this work to the signatory below 
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CHRIS GAUGHAN 
on behalf of Amdel Core Services Pty Ltd 
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including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 
from this report. 
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Telephone:61 8 3799888 Facsimile:61 8379 9288 (Incorporated in South Australia) 
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13 May 1993 

BHP Petroleum Pty Limited 
120 Collins Street 
MELBOURNE VIC 3000 

Attention: Jim Phipps 

FINAL DATA REPORT - CONVENTIONAL CORE ANALYSIS 

REPORT: RG202 - Minerva No.1 

- LOGISTICS 

Three cores were collected from Portland, Victoria on Hay 20, 1993. Core 
intervals are as follows: Core 1, 1821.00 - 1824.04m (3.04m), core 2, 1828.00 - 
1841.27m (13.27m) and core 3, 1842.50 - 1846.87m (4.37m). 

INTRODUCTION 

The following report includes tabular data of permeability to air, helium 
injection porosity, sumnationof fluids porosity, residual fluid saturations and 
density determinations. Data presented graphically includes a continuous core 
gamma log, a core log plot and a porosity versus permeability to air plot. 

RG205 Hfmrva No.1 
Am-1 Core 3wvicm8 Pty Liaitmd 
Incorporated in South Aumtrrlla 



STUDY AIMS 

The analyses were performed with the following aims: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

SAMPLING 

To provide depth correlation through provision of a continuous 
core gamma log over the cored interval. 

To provide quick (16 hour turnaround) air permeability, 
saturation, (So & SW) and summation of fluids porosity data. 

To provide 72 hour air permeability, helium injection porosity and 
density data. 

To determine the effect of overburden stress on air permeability 
and helium injection porosity data. 

To examine the effect of heterogeneities and 'scale' on measured 
air permeability and helium injection porosity data through 
determination of these properties on whole core sections. To 
identify and quantify vertical permeability barriers. 

To confirm whether permeability is directionally controlled. 

To provide information on the strength of the formation through 
Brine11 Hardness measurements. 

To provide quick API gravity measurements on retorted oil. 

The core was sampled as follows: 

A. 2cm slices were taken across the core at 30cm intervals for fluid 
saturation and summation of fluids porosity measurements. 

B. 1.5" diameter core plugs were drilled from the whole core at 30cm 
intervals using KC1 brine as lubricant. The core was oriented 
such that the plugs were drilled parallel to the bedding. These 
plugs are designated as the 'regular' plugs. 

c. Further 1.5" diameter plugs were taken from the same intervals but 
with the core oriented such that the plugs were drilled 
perpendicular to the 'regular' plug. These plugs are designated as 
the 'A' plugs. 

D. All 'regular' and 'A' plugs were trimmed and offcuts retained. The 
offcuts were dispatched immediately to BHP Petroleum for viewing 
and possible selection of petrology/palaeontology samples. 

This sampling procedure is illustrated along with an analytical flow chart on 
the following page for easy reference. 

The core was sampled and analysed as follows: 

RG205 Minarva No.1 
Am-1 Corm Sowice pty Limited 
Incorporated in South Austmlla 



ANAtYTfCAL FLOW CHART 

TOP OF 
CORE 

O.Om 1 I 1 

"A" 
&PLUG 

1 per 30 ems 

0 
2a 

k 
DRY 

3 HOURS 

@  

EXTRACT 
HUMIDITY DRY SLICE 

BEDDING 
I  

AMBIENT 
HE INJ POROSITY 
AIR PERMEABILITY 

GRAIN DENSITY 

FLUID* 
SATURATIONS 

QUICK* 
AIR PERMEABILITY 

I I 

HUMIDITY DRY 
NATURAL 
DENSITY 

API 
GRAVITY 

AMBIENT 
HE INJ POROSITY 
AIR PERMEABILITY 

GRAIN DENSITY 

OVERBURDEN 
HE INJ POROSITY 
AIR PERMEABILITY 
Every 2nd sample 

I FULL DIAMETER 
I SAMPLE I 1 1 per 2 metres 

HUMIDITY DRY 

h Y 

a 
a 

2.0m 

~ HE INJ POROSITY 
AIR PERMEABILITY 

K MAXIMUM 
K 90 & K vert 

* Data reported within 16 hours of receipt of core 

Amdel Core Services Pty Limited 
Incorporated in South Australia 



1. CONTINlJOUSCOREGAWA 

The core was laid out according to depth markings, and a continuous core ganmna 
trace produced by passing the core beneath a gamma radiation detector. The 
detector is protected from extraneous radiation by a lead tunnel. The detector 
signal is amplified and digitised-to produce a gamma trace for comparison with 
the downhole log. 

2. FLUID SATURATIONS AND SUWATION OF FLUIDS POROSITY 

The 2cm slices taken at 30cm intervals were used for these analyses. 
Approximately 100 gtns of material was taken from the centre of the slice, 
crushed and placed in a thermostatically controlled high temperature retort. 
The retort is programmed to heat initially to 180X. At this temperature pore 
water is vaporised, condensed and recovered in receiving tubes. When water 
production ceases at 180°C the retort temperature is increased to 650X. At 
this temperature residual hydrocarbons and remaining bound water are recovered. 
Using this procedure the volumes of oil and water in a known weight of core 
material can be determined. 

To determine the gas volume, approximately 40g of fresh core is taken from the 
same slice, weighed and placed in a mercury displacement pump to determine bulk 
volume. Mercury is then injected into the sample at 750psig (5200 kpa). The 
amount of mercury injected corresponds to the gas volume of the sample. From 
these measurements the summation of fluids porosity Is calculated and oil and 
water saturations expressed as a percentage of the porosity. 

3. NATURAL DENSITY 

The natural density of the sample is obtained by dividing the weight of the 
fresh sample used for-the gas volume measurement by it's bulk volume. 

4. SAMPLE EXTRACTION AND DRYING 

After sampling as described in section 2B the 'regular' set of plugs were dried 
in an oven at 8O'C for 3 hours. After the quick permeability measurement the 
'regular' and 'A' plugs were placed in a soxhlet extractor to remove 
hydrocarbons. When the toluene in the Soxhlet is no longer discoloured the core 
plugs were removed and checked under ultraviolet light to ensure all 
hydrocarbons had been removed. 

After cleaning, all plugs were dried in a controlled humidity environment at 
60°C and 40% relative humidity. The plugs were stored in an airtight plastic 
container and allowed to cool to room temperature before analysis. 

RG205 Winorva No. 1 
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5. AIR PERMEABILITY 

Air permeability was determined on the 'regular' and 'A' set plugs. The plugs 
are placed in a Hassler cell at a confining pressure of 250 psig (1720 kpa). 
This pressure is used to prevent bypassing of air around the sample when the 
measurement is made. During the measurement a known air pressure is applied to 
the upstream face of the sample,--creating a flow of air through the sample. 
Permeability for each sample is then calculated using Darcy's Law through 
knowledge of the upstream pressure and flow rate during the test, the viscosity 
of air and the plug dimensions. 

6. HELIW INJECTION POROSITY 

The helium injection porosity of the extracted and dried 'regular' and 'A' set 
core plugs was determined as follows. The plugs were sealed in a matrix cup. 
A known volume of helium was held at 1OOpsi reference pressure and then 
introduced to the cup. From the resultant pressure change the unknown grain 
volume was calculated using Boyles law, 1.e PlVl = P2V2. 

The bulk volume of the plugs was determined by mercury immersion. The 
difference between the grain volume and the bulk volume is the pore volume and 
from this the porosity is calculated as the volume percentage of pores with 
respect to the bulk volume. The porosity calculated using this technique is an 
effective porosity. 

7. APPARENT GRAIN DENSITY 

The apparent grain density is determined by dividing the weight of the plug by 
the grain volume determined from the helium injection porosity measurement. 

8. POfUSITY AND PERMEABILITY AT OVERBURDEN PRESSURE 

To determine the porosity and permeability of the core plug at overburden 
pressure, the sample is placed in a heavy duty Hassler sleeve. The assembly is 
loaded into a thick walled hydrostatic cell capable of withstanding the 
simulated reservoir overburden stress. After loading, helium injection 
porosity and air permeability was determined at simulated reservoir load 
conditions. The overburden stress values used in these analyses were supplied 
by BHP Petroleum. 

9. BRINELL HARDNESS 

Where possible, five readings (in a crossed pattern) are taken at each sample 
point. A pre-load of 10 kgs and a constant load of 20 kgs are applied at the 
load point using the 3.175 mm indentor; the depth of indentation is measured and 
this is used to obtain the Brine11 Hardness. An average is given for the five 
points at each sample depth. Using this technique, the minimum attainable 
Brine11 Hardness reading is 4. 

RG205 Himrva No.1 
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10. ROLLING AND SPECIFIED AVERAGES 

These averages of both Helium injection porosity and permeability are obtained 
by using a "rolling" three (3) point method. In the case of porosity a weighted 
arithmetic average is used: 

4 av(i + 1) = 191 + 29(i+l) +-- +(j + *)I 14 

In the case of permeability a weighted geometric average is used: 

K av (i t 1) 
= 10 [(log10 Ki + 2 log10 K(i + 1) + log10 K(i + 2)) 141 

At any sample point, excluding the first and last, a rolling average is obtained 
by using the value at the specifded sample point, the value before it and the 
value of the sample point after it. In the cases of the first and last sample 
points, only 2 sample points are used. 

Using porosity as an example, the average of the first data point is obtained 
from the formula: 

9 ayi) = [24i + 4(i + 1)l 13 

The average at the final data point is obtained by: 

+ av (0 = yf - 1) + 2@(f)] 13 

The same method is used for permeability averages. At any break in the data the 
rolling averages are Ye-started". 

Data Key: 4 
K i 

porosity 
permeability 

i = initial 
av = average 
f = final 

Specified averages are normal arithmetic averages which can be taken over any 
specified section of the core, as well as over the whole core. 

RG205 Wlmrva No.1 
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On completion of the analysis the core was slabbed into one half, and two 
quarter slabs using water as the lubricating medium. One quarter was packed and 

- shipped to the BMR, Canberra. The remaining quarter was packed and shipped to 
the Victorian Department of Mines and Energy. The one half slab was 
photographed under both white light and ultra-violet light at a 5m format and 
under white light at a 30cm(l:l) format. This core was then packed and shipped 
to the BHPP core store in Melbourne. 

We have enjoyed working with BHPP and look forward to working with you again in 
the near future. 

END OF REPORT. 
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Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 
Tel : (07) 298-5272 

CORE ANALYSIS FINAL REPORT 

Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat Date : 21/03/93 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27111 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA State : Victoria 

Saaple!Deptki Porosity I Density iPermeability (ad)lSummation of Fluids : Remarks t 
No, i HeInjiRollPori Nat. Grain: KH Roll KH ; Por Oil Water :See Below 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1821.15 19.5 19.7 2.20 2.65 3839 3867 
1821.37 20.1 19.3 2.16 2.65 3924 3303 
1821.67 17.5 18.4 2.43 2.71 2013 1525 
1821.97 18.6 17.5 2.57 2.94 340 724 
1822.27 15.4 16.3 2.49 2.70 1180 1224 
1822.57 15.9 14.9 2.26 2.66 4729 1327 
1822.87 12.4 13.4 2.45 2.65 117 682 
1823.17 12.8 13.5 2.34 2.65 3322 1211 
1823.47 15.8 16.2 2.30 2.65 1660 1562 
1823.77 20.4 19.1 2.22 2.65 651 633 
1824.00 19.6 19.8 2.15 2.64 229 516 
1828.15 19.5 19.6 2.20 2.65 2076 1309 
1828.37 19.7 19.3 2.18 2.65 2976 2106 
1828.67 18.1 18.2 2.24 2.65 1070 1624 
1828.97 16.7 16.8 2.25 2.65 2041 1703 
1829.27 15.8 15.2 2.30 2.65 1888 1922 
1829.57 12.3 12.7 2.44 2.66 1874 1458 
1829.87 10.3 10.4 2.37 2.65 681 1284 
1830.17 8.8 9.5’ 2.43 2.66 3128 1493 
1830.47 10.2 10.1 2.43 2.68 746 1445 
1830.77 11.3 12.3 2.30 2.65 2502 1301 
1831.10 16.5 13,9 2.29 2.65 613 881 
1831.40 11.4 12.8 2.31 2.65 641 595 
1831.70 11.8 11.9 2.36 2.65 496 577 
1832.00 12.6 12.0 2.39 2.66 701 564 
1832.30 10.9 11.4 2.34 2.66 416 478 
1832.60 11.1 10.6 2.40 2.66 432 202 
1832.90 9.3 10.4 2.39 2.68 21.3 70.9 
1833.20 11.9 10.6 2.37 2.65 129 22.5 
1833.50 9.4 11.4 2.40 2.66 0.72 6.3 
1833.80 14.7 14.1 2.25 2.65 23.3 15.3 
1834.10 17.7 16.7 2.26 2.65 139 107 
1834.40 16.6 16.1 2.22 2.65 288 216 
1834.70 13.5 15.0 2.28 2.65 188 410 
1835.00 16.3 15.1 2.27 2.65 2766 673 
1835.30 14.1 15.8 2.28 2.69 143 366 
1835.60 18.6 17.3 2.24 2.66 318 322 
1835.90 17.9 18.4 2.23 2.65 743 607 
1836.20 19.2 18.9 2.18 2.66 773 846 
1836.50 19.4 18.6 2.18 2.66 1154 927 

22.6 0.0 43.9 C#l 
26.1 0.0 51.2 
17.6 0.0 42.7 
15.0 0.0 36.0 
14.8 0.0 43.6 
21.2 0.0 43.6 SP 
12.7 0.0 36.7 
16.0 0.0 33.6 
17.3 0.0 30.5 
21.0 0.0 39.2 
23.8 0.0 34.4 SP B#l 
25,O 0.0 44.8 C#2 
22.4 0.0 38.9 
19.9 0.0 38.3 
19.3 0.0 32.7 
17.1 0.0 33.6 
11.1 0.0 39.6 
13.8 0.0 35.9 
13.1 0.0 37.1 
12.3 0.0 33.7 
17.3 0.0 39.9 
18.0 0.0 35.5 
17.5 0.0 34.3 
15.0 0.0 31.5 
14.3 0.0 35.0 
16.3 0.0 32.9 
13.1 0.0 34.7 
14.4 0.0 34.9 VF 
15.3 0.0 43.2 
10.9 0.0 44.1 
21.3 0.0 47.4 
20.3 0.0 46.7 
22.0 0.0 43.3 
19.8 0.0 43.9 
19.1 0.0 38.2 
20.5 0.0 40.1 
20.4 0.0 45.1 
21.9 0.0 38.7 
25.4 0.0 42.9 
22.9 0.0 38.0 



BHP PETROLEUM PTY LTD : 
Minerva No.1 : Analysis by 

Amde1 Core Services 

SampleiDepthi Porosity : 
No. 

Density ipermeability (md)~Suamation of Fluids : Remarks 
I HeInj~RollPor~ Nat. Grain: KH 

f 
Roll KH ; Por Oil Water fSee Below 

41 1836.80 16.4 13.6 
42 1837.15 2.2 5.5 
43 1838.10 1.1 1.4 
44 1839.10 1.2 2.2 
45 1839.40 5.2 4.4 
46 1839.70 6.0 4.8 
47 1840.00 1.8 5.8 
48 1840.30 13.4 11.3 
49 1840.60 16.4 16.2 
50 1840.90 18.7 17.7 
51 1841.20 16.8 16.3 
52 1842.80 12.9 14.6 
53 1843.10 15.7 15.3 
54 1843.40 17.0 15.8 
55 1843.70 13.4 14.8 
56 1844.05 15.2 14.0 
57 1844.30 12.1 13.8 
58 1844.60 15.8 15.4 
59 1844.90 17.7 16.2 
60 1845.22 13.5 15.1 
61 1845.52 15.7 15.6 
62 1845.82 17.6 16.5 
63 1846.12 15.1 16.4 
64 1846.42 17.7 16.2 
65 1846.72 14.4 15.5 

2.42 

2.38 
2.50 
2.47 
2.48 
2.43 
2.29 
2.26 
2.30 
2.25 
2.30 
2.25 
2.34 
2.30 
2.24 
2.28 
2.26 
2.22 
2.29 
2.30 
2.28 
2.24 
2.23 
2.29 

2.66 716 167 
2.54 1.31 2.67 
2.45 0.04 0.08 
2.54 0.02 0.03 
2.56 0.07 0.11 
2.53 1.14 0.43 
2.49 0.37 1.81 
2.65 68.1 13.1 
2.65 17.2 50.3 
2.65 318 129 
2.66 157 273 
2.65 709 824 
2.65 5854 4200 
2.65 12810 6113 
2.65 1454 1817 
2.65 402 306 
2.65 37.1 138 
2.65 647 397 
2.65 1601 1199 
2.65 1247 1936 
2.65 5641 3676 
2.65 4598 3863 
2.65 1867 2563 
2.65 2693 2076 
2.65 1371 1717 

12.6 0.0 

5.1 0.0 
7.5 0.0 
7.9 0.0 
9.1 0.0 
8.0 0.0 

16.5 0.0 
20.3 0.0 
19.1 0.0 
17.5 0.0 
16.4 0.0 
20.5 0.0 
16.3 0.0 
16.0 0.0 
19.8 0.0 
17.2 0.0 
17.2 0.0 
18.8 0.0 
17.8 0.0 
16.5 0.0 
17.1 0.0 
19.3 0.0 
20.7 0.0 
17.1 0.0 

40.3 
NO SAMPLE 

46.7 
70.2 
72.2 
70.5 
76.1 
23.6 SP 
44.5 
57.8 
38.6 B#2 
23.7 C#3 
36.2 
32.9 
27.3 
36.2 
30.5 
27.6 
29.5 
36.2 
39.0 
38.6 
37.1 
37.6 
36.1 B#3 

VF = Vertical Fracture; HF = Horizontal Fracture; MP = Mounted Plug; SP= Short Plug 
cx = Top of Core; BY = Bottom of Core; OWC = Probable Oil/Water Contact 
Tr = Probable Transition Zone; GC = Probable Gas Cap 

Amdei Core Services Ptl Gtd lrhall not be liable or responsible for ary 10~1, co& dauges or expereee ircarred bl the client, 
or any other perrror or co~puy, resulting fro1 MY irforration or interpretation given ir thie report, In no cue &all Aadel 
Core Services Pty Itd be responsible for coaseqPentia1 damages including, brt rot lirited to, lost profits, damges for failrre 
to Ieet deadlines and lost prodactior arising fror thin report 



Amdel Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 
Tel : (07) 298-5272 

CORE ANALYSIS FINAL REPORT 

- Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat Date : 21/03/93 
Core Interval : Core 1: 1821.00 - 1824.041s 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.8710 
File No. : RG205 
Country : AUSTRALIA State : Victoria 

SaaplefDepthl Porosity I Density ipermeability (md)fSummation of Fluids t Remarks ( 
No. f HeInjiRollPorf Nat. Grain! KH Roll KB ; Por Oil Water :See Below 

1A 1821.15 
2A 1821.37 
3A 1821.67 
4A 1821.97 
5A 1822.27 
6A 1822.57 
8A 1823.17 

12A 1828.15 
13A 1828.37 
14A 1828.67 
15A 1828.97 
16A 1829.27 -. 
17A 1829.57 
18A 1829.87 
19A 1830.17 
20A 1830.47 
21A 1830.77 
22A 1831.10 
23A 1831.40 
24A 1831.70 
25A 1832.00 
26A 1832.30 
27A 1832.60 
28A 1832.90 
29A 1833.20 
30A 1833.50 
31A 1833.80 
32A 1834.10 
33A 1834.40 
34A 1834.70 
35A 1835.00 
36A 1835.30 
37A 1835.60 
38A 1835.90 
39A 1836.20 
40A 1836.50 
41A 1836.80 
42A 1837.15 - 
43A 1838.10 

19.7 19.2 2.65 2160 1929 
18.2 17.7 2.65 1539 1581 
14.6 14.8 2.84 1223 896 
11.6 12.7 2.79 280 407 
13.1 13.8 2.67 285 499 
17.4 15.0 2.69 2744 1389 
11.9 15.2 2.65 1736 2363 
19.5 17.5 2.65 3774 2442 
19.0 18.9 2.65 1438 2051 
17.9 17.9 2.65 2267 2140 
16.7 16.5 2.65 2839 2443 
14.6 14.6 2.66 1950 2100 
12.4 12.6 2.65 1803 2028 
11.1 11.1 2.66 2670 1868 

9.9 10.2 2.66 948 1260 
9.7 10.9 2.69 1049 1255 

14.4 13.5 2.65 2380 1246 
15.3 14.6 2.65 406 756 
13.4 13.5 2.65 833 629 
12.0 12.2 2.66 558 581 
11.5 11.7 2.71 438 478 
11.6 11.5 2.66 488 473 
11.4 11.3 2.67 482 405 
10.8 12.0 2.67 239 355 
14.8 14.0 2.65 578 221 
15.6 16.2 2.65 29.9 102 
18.8 18.1 2.65 210 160 
19.0 19.4 2.66 498 535 
20.8 18.7 2.65 1568 795 
14.3 16.9 2.66 326 851 
18.3 17.3 2.66 3147 928 
18.3 18.3 2.66 230 386 
18.2 18.1 2.66 134 205 
17.7 18.3 2.66 426 388 
19.5 19.4 2.66 937 961 
20.7 18.6 2.65 2274 797 
13.4 12.4 2.68 83.1 115 

2.0 5.0 1.51 11.1 5.9 
2.6 2.2 2.52 0.12 0.47 

CXl SP 

C#2 



BHP PETROLEUM PTY LTD : 
Minerva No. 1 : Analysis by 

Amde1 Core Services 

SamplelDepthi Porosity I 
No. 

Density IPermeability (md)iSummation of Fluids i Remarks 
f HeInj~RollPor~ Nat, Grain! KH 

: 
Roll KH ; Por Oil Water iSee Below 

44A 1839.10 1.7 2.7 2.56 0.30 0.14 
45A 1839.40 4.8 3.5 2.57 0.04 0.18 
46A 1839.70 2.7 3.0 2.48 2.43 0.65 VF 
47A 1840.00 1.8 3.1 2.53 0.81 1.27 
48A 1840.30 5.9 7.3 2.60 1.68 2.86 
49A 1840.60 15.7 12.5 2.63 29.6 8.3 
50A 1840.90 12.7 14.5 2.63 3.25 18.2 
51A 1841.20 16.9 15.5 2.66 347 154 BR2 
52A 1842.80 15.3 15.4 2.65 1439 1381 C#3 
53A 1843.10 14.2 15.0 2.65 5052 4792 
54A 1843.40 16.1 15.5 2.65 14362 8351 
55A 1843.70 15.7 15.4 2.65 4668 5502 
56A 1844.05 13.9 14.4 2.65 2929 3309 
57A 1844.30 14.0 14.7 2.65 2994 3207 
58A 1844.60 16.8 16.4 2.65 4031 3713 
59A 1844.90 18.0 16.5 2.65 3910 2500 
60A 1845.22 13.1 14.6 2.65 634 1308 
61A 1845.52 14.1 14.2 2.65 1865 1596 
62A 1845.82 15.3 15.1 2.65 2948 2781 
63A 1846.12 15.7 16.2 2.65 3695 4308 
64A 1846.42 18.2 16.9 2.65 8563 5365 
65A 1846.72 15.5 16.4 2.65 3058 4310 B#3 

VF = Vertical Fracture; HF = Horizontal Fracture; MP = Mounted Plug; SP= Short Plug 
“J# = Top of Core; B# = Bottom of Core; OWC = Probable Oil/Water Contact 

L Tr = Probable Transition Zone; CC = Probable Gas Cap 

dude1 Core Services Pty Itd shall not be liable or responsible for rug low, cost, durgee or expenses incrrred by the client, 
or any other persol or compary, reanlting from ary irforration or interpretation given ir this reporta In no case &all Amdel 
Core Serlicea Pty Itd be reepoasible for conaeqaential damages ircindirg, bat rot lirited to, lort profits, duagea for failue 
to meet deadlires and lost production arising fror tkis report 



Amde.l Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 
Tel : (07) 298-5272 

CORE ANALYSIS FINAL REPORT 

Company : BHP PETROLEUM PTY LTD - 
Well : Minerva No.1 
Field : Wildcat 

Core 1: 1821.00 - 1824.041~ 
Date : 21/03/93 

Core Interval : 
Core Interval : Core 2: 1828.00 - 1841.27~1 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA State : Victoria 

SamplelDepth: Porosity I Density !Permeability (md)~Summation of Fluids t Remarks 
: HeInjiRollPorj Nat. Grain: KH 

f 
No. Roll KH f Por Oil Water :See Below 

1 1821.15 19.5 19.5 2.20 2.65 3839 
1A 1821.15 19.7 2.65 2160 
2 1821.37 20.1 18.5 2.16 2.65 3924 
2A 1821.37 18.2 2.65 1539 
3 1821.67 17.5 16.6 2.43 2.71 2013 
3A 1821.67 14.6 2.84 1223 
4 1821.97 18.6 15.2 2.57 2.94 340 
4A 1821.97 11.6 2.79 280 
5 1822.27 15.4 15.1 2.49 2.70 1180 
5A 1822.27 13.1 2.67 285 
6 1822.57 15.9 is.0 2.26 2.66 4729 
6A 1822.57 17.4 2.69 2744 
7 1822.87 12.4 13.5 2.45 2.65 117 
8 1823.17 12.8 13.3 2.34 2.65 3322 
8A 1823.17 11.9 2.65 1736 
9 1823.47 15.8 16.1 2.30 2.65 1660 

10 1823.77 20.4 19.1 2.22 2.65 651 
11 1824.00 19.6 19.8 2.15 2.64 229 
12 1828.15 19.5 19.5’ 2.20 2.65 2076 
12A 1828.15 19.5 2.65 3774 
13 1828.37 19.7 lg.1 2.18 2.65 2976 
13A 1828.37 19.0 2.65 1438 
14 1828.67 18.1 18.0 2.24 2.65 1070 
14A 1828.67 17.9 2.65 2267 
15 1828.97 16.7 16.7 2.25 2.65 2041 
15A 1828.97 16.7 2.65 2839 
16 1829.27 15.8 14.9 2.30 2.65 1888 
16A 1829.27 14.6 2.66 1950 
17 1829.57 12.3 12.7 2.44 2.66 1874 
17A 1829.57 12.4 2.65 1803 
18 1829.87 10.3 10.8 2.37 2.65 681 
18A 1829.87 11.1 2.66 2670 
19 1830.17 8.8 9.9 2.43 2.66 3128 
19A 1830.17 9.9 2.66 948 
20 1830.47 10.2 lo.5 2.43 2.68 746 
20A 1830.47 9.7 2.69 1049 
21 1830.77 11.3 12.9 2.30 2.65 2502 
21A 1830.77 14.4 2.65 2380 
22 1831.10 16.5 14.3 2.29 2.65 613 
22A 1831.10 15.3 2.65 406 

22.6 

26.1 

17.6 

15.0 

14.8 

21.2 

12.7 
16.0 

17.3 
21.0 
23.8 
25.0 

22.4 

19.9 

19.3 

17.1 

11.1 

13.8 

13.1 

12.3 

17.3 

18.0 

0.0 43.9 CIl 
SP 

51.2 

3867 

3303 

1525 

724 

1224 

1327 

682 
1211 

1562 
633 
516 

1309 

2106 

1624 

1703 

1922 

1458 

1284 

1493 

1445 

1301 

881 

0.0 

0.0 42.7 

0.0 36.0 

0.0 43.6 

0.0 43.6 SP 

0.0 36.7 
0.0 33.6 

0.0 30.5 
0.0 39.2 
0.0 34.4 SP B#l 
0.0 44.8 CX2 

0.0 38.9 

0.0 38.3 

0.0 32.7 

0.0 33.6 

0.0 39.6 

0.0 35.9 

0.0 37.1 

0.0 33.7 

0.0 39.9 

0.0 35.5 



BHP PETROLEUM PTY LTD : 
Minerva No. 1 : Analysis by 

Amde1 Core Services 

SampletDepthf Porosity I Density IPermeability (md)iSummation of Fluids i Remarks 
No. i HeInjIRollPorj Nat. Grain: KH 

f 
Roll KH ; Por Oil Water ,‘See Below 

23 1831.40 11.4 13.2 2.31 2.65 641 595 
23A 1831.40 13.4 2.65 833 
24 1831.70 11.8 12.1 2.36 2.65 496 577 
24A 1831.70 12.0 2.66 558 
25 1832.00 12.6 11.9 2.39 2.66 701 564 
25A 1832.00 11.5 2.71 438 
26 1832.30 10.9 11.5 2.34 2.66 416 478 
26A 1832.30 11.6 2.66 488 
27 1832.60 11.1 11.0 2.40 2.66 432 202 
27A 1832.60 11.4 2.67 482 
28 1832.90 9.3 11.2 2.39 2.68 21.3 70.9 
28A 1832.90 10.8 2.67 239 
29 1833.20 11.9 12.4 2.37 2.65 129 22.5 
29A 1833.20 14.8 2.65 578 
30 1833.50 9.4 13.8 2.40 2.66 0.72 6.3 
30A 1833.50 15.6 2.65 29.9 
31 1833.80 14.7 16.1 2.25 2.65 23.3 15.3 
31A 1833.80 18.8 2.65 210 
32 1834.10 17.7 18.1 2.26 2.65 139 107 
32A 1834.10 19.0 2.66 498 
33 1834.40 16.6 17.4 2.22 2.65 288 216 
33A 1834.40 20.8 2.65 1568 
34 1834.70 13.5 16.0 2.28 2.65 188 410 
34A 1834.70 14.3 2.66 326 
35 1835.00 16.3 16.2 2.27 2.65 2766 673 
35A 1835.00 18.3 2.66 3147 
36 1835.30 14.1 17.0 2.28 2.69 143 366 
36A 1835.30 18.3 2.66 230 
37 1835.60 18.6 17.7 2.24 2.66 318 322 
37A 1835.60 18.2 2.66 134 
38 1835.90 17.9 18.4 2.23 2.65 743 607 
38A 1835.90 17.7 2.66 426 
39 1836.20 19.2 lg.2 2.18 2.66 773 846 
39A 1836.20 19.5 2.66 937 
40 1836.50 19.4 18.6 2.18 2.66 1154 927 
40A 1836.50 20.7 2.65 2274 
41 1836.80 16.4 13.0 2.42 2.66 716 167 
41A 1836.80 13.4 2.68 83.1 
42 1837.15 2.2 5.3 2.54 1.31 2.67 
42A 1837.15 2.0 1.51 11.1 
43 1838.10 1.1 1.9 2.38 2.45 0.04 0.08 
43A 1838.10 2.6 2.52 0.12 
44 1839.10 1.2 2.5 2.50 2.54 0.02 0.03 
44A 1839.10 1.7 2.56 0.30 
45 1839.40 5.2 4.0 2.47 2.56 0.07 0.11 
45A 1839.40 4.8 2.57 0.04 
46 1839.70 6.0 3.9 2.48 2.53 1.14 0.43 
46A 1839.70 2.7 2.48 2.43 
47 1840.00 1.8 4.4 2.43 2.49 0.37 1.81 
47A 1840.00 1.8 2.53 0.81 
48 1840.30 13.4 9.3 2.29 2.65 68.1 13.1 
48A 1840.30 5.9 2.60 1.68 
49 1840.60 16.4 14.4 2.26 2.65 17.2 50.3 
49A 1840.60 15.7 2.63 29.6 

17.5 0.0 

15.0 0.0 

14.3 0.0 

16.3 0.0 

13.1 0.0 

14.4 0.0 

15.3 0.0 

10.9 0.0 

21.3 0.0 

20.3 0.0 

22.0 0.0 

19.8 0.0 

19.1 0.0 

20.5 0.0 

20.4 0.0 

21.9 0.0 

25.4 0.0 

22.9 0.0 

12.6 0.0 

5.1 0.0 

7.5 0.0 

7.9 0.0 

9.1 0.0 

8.0 0.0 

16.5 0.0 

20.3 0.0 

34.3 

31.5 

35.0 

32.9 

34.7 

34.9 VF 

43.2 

44.1 

47.4 

46.7 

43.3 

43.9 

38.2 

40.1 

45.1 

38.7 

42.9 

38.0 

40.3 

NO SAMPLE 

46.7 

70.2 

72.2 

70.5 
VF 

76.1 

23.6 SP 

44.5 



BHP PETROLEUM PTY LTD : 
Minerva No. 1 : Analysis by 

Amde1 Core Services 

SampleiDepthf Porosity I 

No. t HeInjiRollPori 
Density iPermeability (nd)$!ummation of Fluids i Remarks 1 

Nat. Grain: KH Roll KH ; Por Oil Water :See Below 

0.0 57.8 50 1840.90 18.7 16.1 
50A 1840.90 12.7 
51 1841.20 16.8 15.9 
51A 1841.20 16.9 
52 1842.80 12.9 15.0 
52A 1842.80 15.3 
53 1843.10 15.7 15.2 
53A 1843.10 14.2 
54 1843.40 17.0 15.7 
54A 1843.40 16.1 
55 1843.70 13.4 15.1 
55A 1843.70 15.7 
56 1844.05 15.2 14.2 
56A 1844.05 13.9 
57 1844.30 12.1 14.3 
57A 1844.30 14.0 
58 1844.60 15.8 15.9 
58A 1844.60 16.8 
59 1844.90 17.7 16.4 
59A 1844.90 18.0 
60 1845.22 13.5 14.9 
60A 1845.22 13.1 
61 1845.52 15.7 14.9 
61A 1845.52 14.1 
62 1845.82 17.6 15.8 
62A 1845.82 15.3 
63 1846.12 15.1 16.3 
63A 1846.12 15.7 
64 1846.42 17.7 16.6 
64A 1846.42 18.2 
65 1846.72 14.4 16.0 
65A 1846.72 15.5 

2.30 

2.25 

2.30 

2.25 

2.34 

2.30 

2.24 

2.28 

2.26 

2.22 

2.29 

2.30 

2.28 

2.24 

2.23 

2.29 

2.65 318 129 
2.63 3.25 
2.66 157 273 
2.66 347 
2.65 709 824 
2.65 1439 
2.65 5854 4200 
2.65 5052 
2.65 12810 6113 
2.65 14362 
2.65 1454 1817 
2.65 4668 
2.65 402 306 
2.65 2929 
2.65 37.1 138 
2.65 2994 
2.65 647 397 
2.65 4031 
2.65 1601 1199 
2.65 3910 
2.65 1247 1936 
2.65 634 
2.65 5641 3676 
2.65 1865 
2.65 4598 3863 
2.65 2948 
2.65 1867 2563 
2.65 3695 
2.65 2693 2076 
2.65 8563 
2.65 1371 1717 
2.65 3058 

19.1 

17.5 

16.4 

20.5 

16.3 

16.0 

19.8 

17.2 

17.2 

18.8 

17.8 

16.5 

17.1 

19.3 

20.7 

17.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

38.6 
B#2 

23.7 C#3 

36.2 

32.9 

27.3 

36.2 

30.5 

27.6 

29.5 

36.2 

39.0 

38.6 

37.1 

37.6 

36.1 
B#3 

VF = Vertical Fracture; HP = Horizontal Fracture; MP = Mounted Plug; SP= Short Plug 
C# = Top of Core; B# = Bottom of Core; OWC = Probable Oil/Water Contact 
Tr = Probable Transition Zone; GC = Probable Gas Cap 

Aldel Core Services Pty Itd shall not be liable or responeible for any 10811, cost, d&rages or erpeaees incurred by the client, 
or any other persor or coipaly, resulting fro4 any information or interpretation given il this report. In no ca8e shall ABdel 
Core Service8 Pty Itd be responsible for conseqPentia1 dluages including, but not limited to, lost profits, daaages for failare 
to leet deadline8 and lost productior arising fro1 tkis report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 
Tel : (07) 298-5272 

OVERBURDEN ANALYSIS FINAL REPORT 

company : 
Well : 
Field : 
Core Interval : 
Core Interval : 
Core Interval : 
File No. : 
Country . . 

BHP PETROLEUM PTY LTD 
Minerva No.1 
Wildcat 
Core 1: 1821.00 - 182404m 
Core 2: 1828.00 - 1841.27s 
Core 3: 1842.50 - 1846.87m 
RG205 
AUSTRALIA 

Date : 21/03/93 

State : Victoria 
-m-------v-- -------- -----me- ------- 

I I POROSITY at OVBRBURDBN Pressures 1; Porosity; PBRMKABILITY at OVBRBURDBN Pressure8 ; Peiic 
SAHPLB ; f Ambient f psi; psi; pai; psi; ;Rollingf I Arbient I * I psi; psi; psi:Rolling 
NUHBBO i DEPTH i Porosity 1 2100 ; 0 ; 0 ; 0 I IAverage/ I Perreability 1 2lF/ 0 1 0 ; 0 :Average 
---------__------------__---------- ---m -- 

2100 

1 1821) 15 19#5 1887 
7 1822.87 12t4 11*4 

10 1823e77 20,1 19,6 
15 1828897 1617 15#9 
17 1829 057 12.3 11,4 
21 183Ot77 11,3 10,3 
25 1832,OO 12s6 1108 
31 1833080 1187 13.9 
31 1834*70 13,5 1296 
37 1835160 18*6 17,a 
40 1836050 1901 18.6 
I1 1836180 1611 1587 

- 19 1810.60 1681 15,6 
51 184L20 16s8 16,2 
51 1813 810 17,o 1589 
57 1844130 1291 1105 
61 1845852 1587 15,o 
65 1846,72 1411 13*6 

I I 
I I 
I I 
I I 

K 
I I 
I I 
I I 
I I 

t1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
Ii 
I I 
I I 

I I 
I I 3839 
I I 
I I 117 
I I 
I I 651 
I I 
I I 2041 
I I 
I I 1874 
I I 
I I 2502 
I I 
I I 701 
I I 
I I 23e3 
I I 
I I 188 
I I 
I I 318 
I 1 
I I 1154 
I I 
I I 716 
I I 
I I lL2 
I I 
I I 157 
1; 12810 
I I 
I I 37,l 
I I 
I I 5611 
I I 
I I 1371 

2741 
100 
557 

1622 
1494 
1793 
551 

17,3 
15% 
268 
947 
592 

12.3 
141 

4118 
886 

3115 
1133 

2100 

Amdel Core Service8 Pty Ltd shall not be liable or reBpOn8ible for any 1088, co& dar8ge8 or expense8 incurred by the client, 
or any other person or company, re8Ulting from any infOrl8tiOn or interpretation given in this report, In no case shall Ardel 
Core Service8 Pty Ltd be responsible for consequential darbges including, but not limited to, lost profits, d8l8geB for failure 
,o meet deadline8 and lost production arising from this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 
Tel : (07) 298-5272 

FULL DIAMETER CORE ANALYSIS 
FINAL REPORT 

Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 -_~ 
Field : Wildcat 
Core Interval : Core 1: 1821.00 - 1824.041~ 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

Sample I Depth IPorosity: Density I KaH : KaH i KaH i KaV i Fluid Saturations 
No. i From To I HeInj fGrainNatf MAX: 45 i 90: Verti XOil XWater 

1 1832.39 1832.52 11.5 2.67 2.36 492 487 296 
2 1845.00 1845.15 14.6 2.65 2.26 899 529 96.2 

VF = Vertical Fracture; HF = Horizontal Fracture; MP = Mounted Plug; SP= Short Plug 
C# = Top of Core; B# = Bottom of Core; OWC = Probable Oil/Water Contact 
Tr = Probable Transition Zone; GC = Probable Gas Cap 

AIdeI Core Serricea Pty Itd shall lot be liable or reepouible for any 10811, cost, duyee or erpemsee iacarred bJr the client, 
or say other person or coupuy, resulting from any intorration or interpretation giver ir this report, In no case ahall hdei 
Core Services Pty Itd be respokble for consequential daargee hcludirg, bat mot limited to, lost protite, damager for tailrre 
to reet deadlires and lout prodactioa arising from this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat 
Core Interval : Core 1: 1821.00 - 182404m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

SUMMATION POROSITY Average sample 1 to 65 Sample Type : R 
POROSITY Average : 17.0 over 65 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION % WATER Average Sample 1 to 65 Sample Type : R 

% WATER Average : 39.5 over 65 Samples 
0 Samples with a ZERO % Water Value Ignored 

AMBIENT He POROSITY Average Sample 1 to 65 Sample Type : R 
POROSITY Average : 14.1 over 65 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 1 to 65 Sample Type : R 

PERMEABILITY Average : 1434 over 65 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

OVERBURDEN POROSITY Average Sample 1 to 65 Sample Type : R 
POROSITY Average : 14.8 over 18 Samples 

~_ 0 Samples with a ZERO Porosity Value Ignored 
OVERBURDEN PERMEABILITY Average Sample 1 to 65 Sample Type : R 

PERMEABILITY Average : 1077.8 over 18 Samples 
0 Samples with a ZERO Permeability Value Ignored 

Amdel Core Services Pty Itd shall hot be liable or respoheible for shy 10~1, coet, daragee or expehaee incurred by tke client, 
-* any other person or compary, resalting from uy ilforuation or interpretation given ir thia report, In no case ahall ldel 
Jre Service8 Pty Itd be resporsible for conaequeatial damgee ircludiug, bat sot liaited to, lo8t profits, daaager for failure 

to aeet deadlinea and lost prodactioa arising fro1 this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat -- 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

SUMMATION POROSITY Average sample 1 to 11 Sample Type : R 
POROSITY Average : 18.9 over 11 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION % WATER Average Sample 1 to 11 Sample Type : R 

% WATER Average : 39.6 over 11 Samples 
0 Samples with a ZERO % Water Value Ignored 

AMBIENT He POROSITY Average Sample 1 to 11 SampleType : R 
POROSITY Average : 17.1 over 11 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 1 to 11 Sample Type : R 

PERMEABILITY Average : 2000 over 11 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

tide1 Core Service8 Pty Itd ehall rot be liable or resporeible for any 10~1, coet, dmges or expersee ircwed by tke client, 
or any other persor or comply, resalting fror any information or interpretation given ir thie report, In no cue ekall hdel 
Core Services Pty Itd be reepoaeible for consequential darsgee ilcladirg, bat rot limited to, lort profits, damages for failwe 
to leet deadlines and lost production arising froa thit report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

AMBIENT He POROSITY Average Sample 1 to 11 Sample Type : A 
POROSITY Average : 15.2 over 7 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 1 to 11 Sample Type : A 

PERMEABILITY Average : 1424 over 7 Samples 
0 Samples with a ZERO Peraeablity Value Ignored 

Aide1 Core Services Pty Itd shall lot be liab,e or respoisible for ary 1088, coat, duages or experses iicrrred by tke client, 
or ary other person or company, resalting froa any inforratioa or interpretation given ir this report, In no we skall hdel 
Core Services Pty Itd be responsible for conseqaentisl dsrages ircludixg, but rot limited to, lost profite, darager for failrre 
to meet deadlines and lost prodaction arising frou this report 



Amde 1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

Company : 
Well : 
Field . 

l 

Core Interval : 
Core Interval : 
Core Interval : 
File No. : 
Country : 

BHP PETROLEUM PTY LTD 
Minerva No.1 
Wildcat 
Core 1: 1821.00 - 1824.04m 
Core 2: 1828.00 - 1841.275 
Core 3: 1842.50 - 1846.87m 
RG205 
AUSTRALIA 

Date : 21/03/93 

State : Victoria 

SUMMATION POROSITY Average sample 12 to 41 Sample Type : R 
POROSITY Average : 17.7 over 30 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION X WATER Average Sample 12 to 41 Sample Type : R 

% WATER Average : 38.8 over 30 Samples 
0 Samples with a ZERO % Water Value Ignored 

AMBIENT He POROSITY Average Sample 12 to 41 Sample Type : R 
POROSITY Average : 14.4 over 30 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 12 to 41 Sample Type : R 

PERMEABILITY Average : 989 over 30 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

ardel Core Services Pty Itd shall rot be liable or respoleible for ary lot~a, co& damages or expelaes imrred by tke client, 
or say other pereor or coapbly, resulting froa ary inforlatioa or interpretation given in this report, In no c&we skail Idel 
Core Services Pty Itd be reeporsible for conseqaential damgea ilcludirg, but rot lirited to, lost profits, damage! for failwe 
to deet deadline8 and lost production arising fro1 tkis report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No, : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

AMBIENT He POROSITY Average Sample 12 to 41 Sample Type : A 
POROSITY Average : 15.4 over 30 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 12 to 41 Sample Type : A 

PERMEABILITY Average : 1167 over 30 Samples 
0 Samples with a ZERO Permeablity Value Ignored 

Aadel Core Services Pty Itd shall lot be liable or respoisible for ary lout, coet, dauages or expenses iacrrred by tke client, 
or any other person or coupany, resulting frou ary iaforration or interpretation given in this report, In no me skall Audel 
Core Services Pty Itd be reaporsible for consequential duagea ikcludiug, but rot liuited to, lost profits, darsges for failrre 
to aeet deadline8 and lost production arising fror this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO BOX 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

_ Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

SUMMATION POROSITY Average sample 42 to 47 Sample Type : R 
POROSITY Average : 6.3 over 6 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION % WATER Average Sample 42 to 47 Sample Type : R 

% WATER Average : 56.0 over 6 Samples 
0 Samples with a ZERO % Water Value Ignored 

AMBIENT He POROSITY Average Sample 42 to 47 Sample Type : R 
POROSITY Average : 2.9 over 6 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 42 to 47 Sample Type : R 

PERMEABILITY Average : 0.49 over 6 Samples 
0 Samples with a ZERO Permeablity Value Ignored 

fide1 Core Services Pty Ltd shall rot be liable or resporsible for sly loss, coet, dsrrges or expenses ircrrred by tke client, 
or any other person or company, resalting from any iaforration or interpretation given in this report, In no we ekali Aadel 
Core Services Pty Itd be reeporsible for consequential dsragee ixcludixg, but lot liaited to, lost profits, daaages for failrre 
to fleet deadlinea and lost prodaction arising fro@ this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

Company : BHP PETROLEUM PTY LTD - 
Well : Minerva No.1 
Field : Wildcat Date : 21/03/93 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA State : Victoria 

AMBIENT He POROSITY Average Sample 42 to 48 Sample Type : A 
POROSITY Average : 3.1 over 7 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 42 to 48 Sarrple Type : A 

PERMEABILITY Average : 2.4 over 7 Samples 
0 Samples with a ZERO Permeablity Value Ignored 

Asdel Core Services Pty Itd shall lot be liable or reaporeible for axy loss, cost, dmges or expexses ircrrred by the client, 
or any other person or cospaay, resulting fros any information or interpretation given in this report, In no we akall Asdel 
Core Services Pty Ltd be responsible for consequential dasages ixcludixg, but rot lirited to, lost profits, damages for failure 
to sect deadline8 and lost production arising fror this report 



Amde1 Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

Company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat -- 

Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27~1 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA 

Date : 21/03/93 

State : Victoria 

SUMMATION POROSITY Average sample 52 to 65 Sample Type : R 
POROSITY Average : 17.9 over 14 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION % WATER Average Sample 52 to 65 Sample Type : R 

% WATER Average : 33.5 over 14 Samples 
0 Samples with a ZERO % Water Value Ignored 

AMBIENT He POROSITY Average Sample 52 to 65 Sample Type : R 
POROSITY Average : 15.3 over 14 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 52 to 65 Sample Type : R 

PERMEABILITY Average : 2924 over 14 Samples 
0 Samples with a ZERO Permeablity Value Ignored 

Aldel Core Services Pty Itd shall lot be liable or responsible for aly low, cost, durgee or expelties imrred by the client, 
or any other person or company, resulting fror any inforuation or interpretation given ir this report, In no we ekall Aldel 
Core Services Pty Itd be reapoxeible for consequentirl daragea ixcludixg, but lot limited to, lost profite, dlages for failure 
to meet deadline8 and lost production arising from this report 



AmdeI Core Services 
Petroleum Reservoir Engineering Data 

PO Box 5523 Brendale Q 4500 Australia 
Tel : (07) 298-5272 

SPECIFIED AVERAGE of DATA 

company : BHP PETROLEUM PTY LTD 
Well : Minerva No.1 
Field : Wildcat Date : 21/03/93 
Core Interval : Core 1: 1821.00 - 1824.04m 
Core Interval : Core 2: 1828.00 - 1841.27m 
Core Interval : Core 3: 1842.50 - 1846.87m 
File No. : RG205 
Country : AUSTRALIA State : Victoria 

AMBIENT He POROSITY Average Sample 52 to 65 Saaple Type : A 
POROSITY Average : 15.4 over 14 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 52 to 65 Sample Type : A 

PERMEABILITY Average : 4296 over 14 Samples 
0 Samples with a ZERO Permeablity Value Ignored 

Audel Core Services Pty Ctd ah811 rot be liable or respoxeible for a&y 1081, cost, dsragea or expexees ircrrred by the client, 
or any other persor or company, resulting from any irforlation or interpretation given ii this report, In no we akall Audel 
Core Service8 Pty Nd be responsible for consequentisl d&rages ilcludixg, but lot limited to, IOft profits, darage! for failwe 
to meet deadlines and lost production arising from tkis report 



Company: BHP PETROLEUM Report: RG-205 

Well: Hinerva No.1 

f 
ISample 
Nunber 

Depth (n) Br i nel 1 Hardness 
(kg/swan) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1821.15 11 
1821.37 11 
1821.67 14 
1821.97 14 
1822.27 15 
1822.57 15 
1822.87 11 
1823.17 17 
1823.47 13 
1823.77 14 
1824.00 14 
1828.15 17 
1828.37 13 
1828.67 12 
1828.97 13 
1829.27 14 
1829.57 17 
1829.87 14 
1830.17 15 
1830.47 21 
1830.77 14 
1831.10 14 
1831.40 14 
1831.70 16 
1832.00 16 
1832.30 17 
1832.60 13 
1832.90 15 
1833.20 16 
1833.50 14 
1833.80 13 
1834.10 11 
1834.40 8 
1834.70 7 
1835.00 11 
1835.30 9 
1835.60 8 
1835.90 8 
1836.20 7 
1836.50 7 

m-205 Winw=V8 No.1 
Amdo1 Core !3ervIco8 Pty Limited 
Incorporated in 3outh Australia 



Sanple 
Nunber 

Depth (II) Br inell Hardness 
(kglw~d 

41 1836.80 10 
42 1837.15 4 -- 
43 1838.10 9 
44 1839.10 11 
45 1839.40 11 
46 1839.70 9 
47 1840.00 a 
48 1840.30 11 
49 1840.60 a 
50 1840.90 7 
51 1841.20 10 
52 1842.80 11 
53 1843.10 11 
54 1843.40 12 
55 1843.70 11 
56 1844.05 a 
57 1844.30 11 
58 1844.60 12 
59 1844.90 12 
60 1845.22 11 
61 1845.52 10 
62 1845.82 9 
63 1846.12 11 
64 1846.42 12 
65 1846.72 12 

RG-205 Hinorva No. 1 
AM.1 con 8.rvic.8 Pty Limited 
Incorporated in South Au8tralIa 



Company: BHP PETROLEUM 

Well: Minerva No.1 

Report: RG-205 

isanple 
/N b um er 

Description 

1 

2 

3 

8 

9 

IO 

11 

12 

16 

17 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

14 Sst 

Sst 

Sst 

Sst 

RG-205 Winstv8 No. 1 
AM.1 core sorvicms Pty Linitod 
Incorporated in South Au8tralia 

It gry, med - crs gr, sb ang, mod srt, mod hd, wh Cl Mtrx, Qtz, bd 

It - med gry, crs - v crs gr, corn v crs sbrndd Qtz Gr, prly srt, ang 
- sbang, hd, non talc, Qtz Cmt, occ Qtz Pbl 

med - dk gry, crs - v crs gr, corn sbrndd Qtz Pbl, prly srt, ang - 
sbang, hd, non talc, pred Pyr Cmt, Sid Cmt I/P, occ Qtz Pbl 

As in 3 

As in 4 w/ less pyr cmt 

As in 4 but with inc Qtz Pbl 

It brnish gry, f gr w/ Pbl upto 5 mn, sb rndd, w wl srt, wh Cl Mtrx, 
Qtz, Tr Musc/C/Pyr 

It gry, crs - v crs gr, corn lg sbrndd Qtz Pbl, prly srt, ang - sbang, 
hd, non talc, Qtz Cmt, 

It gry, med - crs gr, corn lg sbrndd Qtz Pbl, prly srt, ang - sbang, 
hd, non talc, Qtz Cmt 

It gry, f - med gr, sb rndd, wl srt, mod hd, wh Cl Mtrx, Qtz, Tr 
Pyr/C, Occ Qtz Pbl 

It gry, f gr, mod wl srt, ang - sbang, hd, non talc, Qtz Cmt 

It gry, med - v crs gr, prly srt, ang - sbang, hd, non talc, Qtz & 
Pyr Cmt 

As in 12 

It gry, crs - v crs gr, sb rndd, mod srt, mod hd, wh Cl Mtrx, Qtz, Tr 
Pyr 

It gry, med - v crs gr, rr Qtz Pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

It med gry, crs - v crs gr - gran, sb rndd - wl rndd, pr srt, hd, Cl 
Mtrx I.P., Qtz, Tr Pyr, Tr Cl Gr and carb Mat 



Sanple 
Number 

c 

Description 

18 

19 

20 

21 

22 

23 

24 

25 

26 - 27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Sst 

Sst 

Sst 

c91 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

1t - med gry, v crs - 19e Qtz Pbl, v prly srt, ang - sbrndd, v hd, 
non talc, corn Pyr& Qtz Cmt 

As in 18 w/ inc Qtz Pbl, conglomeritic 

As in 19 w/ inc Pyr Cmt 

It med gry, crs gr wl rndd wl srt Sd w/ rndd Qtz Pbls from 2-lomn, sm 
wh Cl Mtrx, Tr Pyr 

It gry, med gr, ang - sb rndd, mod wl srt, non talc, corn Pyr Cmt, Qtz 
Cmt 

1t - med gry, v crs - lge Qtz Pbl, v prly srt, ang - sbrndd, v hd, 
non talc, corn Pyr & Qtz Cmt 

As in 23 

It med gry, f - v crs gr w/ Gran of 2-4mm, rndd, pr srt, mod hd, Cl 
Mtrx, Qtz, Tr Pyr 

As in 23 w/ inc Pyr Cmt 

It gry, med - v crs gr, rr Qtz Pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt, dk gry Clst I/P 

1t - med gry, v crs - lge Qtz Pbl, v prly srt, ang - sbrndd, v hd, 
non talc, corn Pyr & Qtz Cmt 

It gry, f gr, corn med gr, wl srt, ang - sbang, hd, non talc, Qtz & 
Pyr Cmt, w/ Clst bnd 

It gry, f - med gr, sb ang - sb rndd, wl srt, mod hd, abd Cl Mtrx, 
Qtz, Tr Pyr/Mic/C, vague Lam 

It gry, f - med gr, mod wl srt, ang - sbang, hd, non talc, Qtz Cmt 

As in 32 

med gry, med - v crs gr, scatt Gran, rndd, mod srt, fri - mod hd, Cl 
Mtrx, Qtz, Tr C/Must, bd 

It gry, med - v crs gr, corn Qtz Pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

As in 35 w/ lt gry, f - med gr, mod wl srt, ang - sbang Qtz Sd 

It gry, med - v crs gr, sb rndd, mod srt, Cl Mtrx, Qtz 

It - med gry, crs - v crs gr, corn v crs sbrndd Qtz Gr, prly srt, ang 
- sbang, hd, non talc, Qtz Cmt, rr Pyr Cmt, occ Qtz Pbl 

As in 3% 

RG-205 Hinorva No.1 
Amt#al Con Services Pty Lirited 
Incorporated in South Australia 



I 

Sanple Description 
Number 

40-41 Sst It gry, crs - v crs gr, sb rndd - wl rndd, mod hd, var wh Cl Mtrx, Qtz 
Cmt, Qtz, Tr Pyr,-often open framework 

42 - 44 Clst dk brn - blk, corn Pyr Gr, hd, sdy I/P, sb fis 

45 Sltst dk gry, v hd, non talc, sdy, cly Mtrx, bioturb 

46 Sltst med gry - dk gry, v hd, non talc, bndd, Tr Pyr Cmt, bioturb 

47 Clst dk brn - blk, corn Pyr Gr, hd, sdy I/P, sb fis 

48 Sst It gry, f gr, wl srt, ang - sbang, hd, non talc, Qtz & Pyr Cmt 

49 Sst med gry, f - med gr, sbrndd, wl srt, mod hd, wh - It brn Cl Mtrx, Qtz, 
Tr Mic/C, Tr carb Lam 

50 Sst It gry, f - med gr, mod wl srt, ang - sbang, hd, non talc, Qtz & Pyr 
Cmt, Pyr Bnd 

51 Sst It gry, f - med gr, sb rndd, wl srt, mod hd, Qtz Cmt, var Cl Mtrx, Qtz 

52 Sst It gry, med - v crs gr, occ Qtz pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

53 Sst 1t - med gry, v crs - lge Qtz Pbl, v prly srt, ang - sbrndd, v hd, 
non talc, corn Pyr & Qtz Cmt 

54 Sst med gry, v crs gr - gran, rndd, pr - mod srt, mod hd, Qtz Cmt, Qtz, 
open framework 

55 Sst It gry, med - v crs gr, prly srt, ang - sbang, hd, non talc, Qtz & 
Pyr Cmt 

56 Sst As in 53 

57 Sst It- med gry, med - v crs gr w/ comm Gran, rndd, hd, Qtz Cmt, Qtz, Tr 
Wr 

58 Sst 1t - med gry, pred crs gr, mod wl srt, ang - sbang, v hd, non talc, 
Tr Pyr, Mnr Bioturb, cly I/P 

59 Sst As in 58 

60 Sst It gry, med - v crs gr, occ Qtz pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

61 Sst It med gry, med - v crs gr, rndd, hd, Qtz Cmt, sm Cl Mtrx, Qtz, Tr C 

62 Sst It gry, med - v crs gr, rr Qtz Pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

63 - 64 Sst 1t - med gry, med - v crs, pred crs gr, mod wl srt, ang - sbang, v 
hd, non talc, Tr Pyr, Mnr Bioturb, cly I/P 

RQ-205 Winwva No.1 
Amdel Core 3orvico8 Pty Limited 
Incorporated in South Australia 



Description 

65 

lA 

2A 

3A 

4A 

5A 

6A 

7A 

0A 

9A 

10A 

11A 

l2A 

13 - 14A 

15A 

16A 

17A 

18 - 20A 

21A 

22A 

23A 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

It med gry, med - v crs w, slily gran, rndd, hd, Qtz Cmt, sm Cl Mtrx, 
Qtz, Tr C -- 

1t - med gry, crs - v crs gr, corn v crs sbang Qtz Gr, prly srt, ang - 
sbang, hd, non talc, Qtz Cmt 

1t - med gry, crs - v crs gr, corn v crs sbang Qtz Gr, prly srt, ang - 
sbang, hd, non talc, Qtz Cmt, corn lge Qtz Pbl 

med - dk gry, crs - v crs gr, corn sbrndd Qtz Pbl, prly srt, ang - 
sbang, hd, non talc, pred Pyr Cmt, Sid Cmt I/P, occ Qtz Pbl 

As in 3A 

As in 4A w/ less pyr cmt 

As in 4A but with dec Qtz Pbl 

No plug 

Sst It gry, crs - v crs gr, corn lg rndd - sbrndd Qtz Pbl, prly srt, ang - 
sbang, hd, non talc, Qtz Cmt, 

Sst It gry, med - crs gr, corn lg sbrndd Qtz Pbl, prly srt, ang - sbang, 
hd, non talc, Qtz Cmt 

No plug 

No plug 

Sst 

Sst 

sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

It gry, med - crs gr, pred med, mod wl srt, ang - sbang, hd, non 
talc, Qtz Cmt 

As in 12A 

1t - med gry, crs - v crs gr, prly srt, ang - sbang, hd, non talc, 
Qtz Cmt, occ Qtz Pbl 

It gry, crs - v crs gr, corn lg rndd - sbrndd Qtz Pbl, prly srt, ang - 
sbang, hd, non talc, Qtz Cmt 

As in 16A w/ abd v crs - lge Qtz Pbl, v prly srt 

As in 17A 

1t - med gry, crs - v crs gr, prly srt, ang - sbang, hd, non talc, 
Qtz Cmt, corn rndd Qtz Pbl 

It gry, f - crs gr, ang - sbrndd, prly srt, non talc, Qtz Cmt, occ 
Qtz Pbl 

As in 16A 

RG-205 Hinerva No.1 
Amdo1 Con 8wvices Pty Limited 
Incorporated in South Australia 



Description ~- ----I 
I 

24 - 27A Sst 

28A 

29A 

30A 

Sst 

Sst 

Sst 

31 - 33A 

34A 

Sst 

Sst 

35 - 38A Sst 

39 - 41A 

42A 

43A 

44 - 47A 
- 

48A 

Sst 

Coal 

Clst 

Sltst med gry - dk gry, v hd, non talc, bndd, Tr Pyr Cmt, bioturb, Org Mat 

49 - 50A 

51A 

52A 

53A 

54 - 57A 

58A 

59A 

60A 

61A 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

Sst 

It gry, crs - v crs gr, corn lg rndd - sbrndd Qtz Pbl, prly srt, ang - 
sbang, hd, non ca-lc, Qtz & Pyr Cmt 

As in 24A w/ inc Pyr Cmt 

As in 21A 

It gry, f gr, corn med gr, wl srt, ang - sbang, hd, non talc, Qtz & 
Pyr Cmt, w/ Clst bnd 

It gry, f - med gr, mod wl srt, ang - sbang, hd, non talc, Qtz Cmt 

It - med gry, med - crs gr, pred med, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt, Org Mat, corn lge Qtz Pbl 

It gry, med - v crs gr, corn Qtz Pbl, prly srt, ang - sbang, hd, non 
talc, Qtz & Pyr Cmt 

It gry, f - med gr, mod wl srt, ang - sbang, hd, Tr Pyr Cmt, Qtz Cmt 

blk - dk brn, hd, bndd, Pyr I/P 

dk brn - blk, corn Pyr Gr, hd, sdy I/P, sb fis 

It gry, f gr, wl srt, ang - sbang, hd, non talc, Qtz & Pyr Cmt, Slsts 
asin 47A I/P 

1t - med gry, f gr, wl srt, ang - sbang, hd, non talc, Qtz Cmt, Tr 
Mic, w/ Clst bnd 

It - med gry, f - med gr, mod wl srt, ang - sbang, hd, non talc, Qtz 
Cmt 

It gry, med - v crs gr, occ Qtz pbl, prly srt, ang - sbang, hd, non 
talc, Qtz Cmt 

1t - med gry, v crs - lge sbrndd Qtz Pbl, v prly srt, ang - sbrndd, 
v hd, non talc, Qtz Cmt 

As in 53A w/ corn Pyr Cmt 

1t - med gry, pred crs gr, mod wl srt, ang - sbang, v hd, non talc, 
Tr Pyr, cly I/P 

1t - med gry, v crs - lge sbrndd Qtz Pbl, v prly srt, ang - sbrndd, 
v hd, non talc, Qtz Cmt 

It gry, med - v crs gr, occ sbang Qtz pbl, prly srt, ang - sbang, hd, 
non talc, Qtz Cmt, TR Pyr Cmt 

As in 60A 

RG-205 Winorva No.1 
Amdo1 Core Smrvic.8 Pty Limited 
Incorporated in South Australia 



Description 

62A Sst It gry, med - v crs gr, corn rndd Qtz Pbl, prly srt, ang - sbang, hd, 
non talc, Qtz & Pyr Cmt 

63 - 64A ast An in 62A 

65A 38t As in 60 

RG-205 Hinerva No.1 
Amdol Core 9ervico8 Pty Liritod 
Incorporated in South Australia 
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PE602758

This is an enclosure indicator page.
The enclosure PE602758 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602758 has the following characteristics:
ITEM-BARCODE = PE602758

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Core Plot (1:200)

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 1 Core Plot, Amdel Core
Services, 1;200

REMARKS = old barcode PE900066 replaced with
PE602758

DATE-CREATED'= *
DATE-RECEIVED = 13/01/94

W-NO = W1079
WELL-NAME = MINERVA 1
CONTRACTOR = AMDEL CORE SERVICES

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602759

This is an enclosure indicator page.
The enclosure PE602759 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602759 has the following characteristics:
ITEM-BARCODE = PE602759

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Core Plot (l:2OO)

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 1 Core Plot, Amdel Core
Services, 1;200

REMARKS = old barcode PE900065 replaced with
PE602759

DATE-CREATED = *
DATE-RECEIVED = 13/01/94

W-NO = W1079
WELL-NAME = MINERVA 1
CONTRACTOR = AMDEL CORE SERVICES

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)
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l . INTRODUCTION 

(- a. Well L Rig Data 

Company 

Well Name 

Location 

Permit 

Latitude 

Longitude 

Field 

Rig 

RT - MSL 

RT - Seabed 

Spud Date 

Total Depth 

Total Depth Date 

l 
.  

:  

.  
.  

:  

.  
.  

.  
.  

.  
.  

:  

:  

.  

.  

.  

.  

.  
.  

.  
.  

Completion Status : 

Exlog Unit No . . 

Crew, DrillByte : 

Crew, Logging : 

BHP Petroleum Pty Ltd -_- 
Minerva - 1 

Otway Basin, Victoria 

VIC/P31 

3B" 42' 12.35" south 

142O 51' 12.64" East 

Exploration 

"Byford Dolphin" 
Semi-submersible 

25.00 metres 

82.00 metres 

8th March 1993 

2425 metres 

04th April 1993‘ 

Tested and Completed. 

503 

M. Sale, A. Thangam, K. Clarke, S. Ong 

S. Alexander, R. Tadiar, D. Alsop, V. Surla 

BHPP: Minewa-1 
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b. Prognosis 

The proposed location for Minerva-1 is in the Northwestern part of 
Vic/P31 in the eastern Otway Basin, approximately 35 km north 
northeast of Mussel-l. The well is designed to test a faulted 
rollover anticline with closure mapped at the Top Lower Shipwreck 
Group. 

The Minerva Structure is a faulted hanging wall anticline that began 
to develop towards the end of the Early Cretaceous. The structure 
continued to develop slowly throughout the Late Cretaceous and 
experienced significant growth throughout the Tertiary, particularly 
after the late Eocene. 

The structure has 250 metres of vertical relief in the most likely 
case, with the closing contour of 1775 mSS. Closure is mapped from 
within the Nirranda Group (approx 191 mSS) to TD. 

EXLOG Australia'provided a DrillByte Service on Minerva-1 from spud 
to a Total Depth of 2425 metres. 
and conventional mud logging, 

In addition to formation evaluation 

as well 
real time data monitoring and recording 

as pressure and drilling analyses were carried out. 
Continuous evaluation of pressures and drilling progress provided an 
aid in optimizing drilling costs and ensuring that drilling continued 
with maximum safety to personnel, the well, and equipment. The operator was continuously advised as to the status of these analyses, 
with data and results stored on floppy disks 
evaluation. 

for post-well 
The printouts and plots of the results of these services 

are contained in the appendices to this report. 

BHPP: Minma-I 
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c. sample Distribution 

Formation evaluation services were provided from 82 metres to 2425 
"~etres TD. 
4 

Two sets of unwashed cuttings, five sets of washed and dried cuttings 
samples and one set of Petrocraft sample vials were prepared for 
distribution as follows: 

m 2 sets 200 g unwashed 
n 2 sets 200 g washed and dried 
a Petrocraft sample vials 

To: 

l 1 set 100 g washed and dried To: 

l 1 set 100 g washed and dried 

l 1 set 100 g washed and dried 

To: 

To: 

BHP Petroleum Pty Ltd 
BHP Core Store 
Cl- Kestrel Management 
Unit 58 
Slough Estate 
170 Forester Road 
Mt Waverley 
Victoria 

Officer-in-Charge 
BMR Core C Cuttings 

Laboratory 
80 Collins Street 
Fyshwick ACT 2609 

VIC DEM 
DMID Corelab 
196 Turner Street 
Port Melbourne 
VIC 3207 

Bridge Oil 
Officer-in-Charge 
255 Elizabeth Street 
NSW 2000 
Attn. Mr G. Roder 

n 1 set mud samples comprising of: 
2 x 200 g composite unwashed (100 m samples) 
1 x 1 Kg tin unwashed (100 m samples) 

To: BHPP Melbourne 
Attn. R. Craddock 

l Mud samples were collected at the following depths: 

1822, 2121 and 2425 metres 

BHPP: Mherva-1 
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Samples were collected and processed 
over the following intervals: 

from the 13.375" casing shoe 

8 565 - 1000 m : 5 m samples 
a 1000 - 2425 m : 3 m samples 

The following samples were 
rates of penetration, 

not collected due to excessively high 
and the highly dispersive nature of clay 

formations: 

. 655, 680, 695 metres 
8 710, 715, 725 metres 
8 805, 815, 880, 895 metres 
8 930 metres 
n 1256, 1268, 1274, 1280, 1295 metres 
m 1304, 1364 metres 

Samples from 2069 m were lost due to shaker screen changes. 

BHPP: Mimema- 
Page 4 



2. DRILLING-ENGINEERING 

fl- 
f a* 

Well History 

The semi-submersi fil e rig "Byford DolphinI 
location on the 6 March 1993 -._ The drill 
sea level, and 82 metres above the sea-bed 

36" Hole Section* . 82 to 105 metres 

arrived at the Minerva-1 
floor was 25 metres above 
(water depth 57 metres). 

After securing ant ors and ballasting down, #?h Minerva-1 was spudded at 
12:00 hrs on the 8 March 1993. 

NB#l, a 26.0" Security S3J (3x24 jets), run in tandem with a 36" 
hole-opener, spudded the well and drilled to a depth of 105 metres in 
0.65 hrs (on-bottom) at an average rate of penetration of 35.38 m/hr 
and was graded 2-2-WT-A-l-I-NO-TD. Hi-Vis pills were spotted at every 
stand down and all returns were to the sea floor. At 105 metres, the 
bit was pulled out for a BHA and bit change. Typical drilling 
parameters used on this bit run were: WOB 0 - 10 klb, RPM 70 - 75 and 
pump pressure 1120 psi at 1050 gpm. 

9.879 Pilot Hole Section: 105 to 560 metres 

Due to the possibility of encountering shallow gas, a small (9.875") 
diameter hole section was first penetrated prior to being opened up 
to 36" and 17.5". This was completed during daylight hours so that 

ny gas could easily be seen. 

NBf2 t a 9.875" Security S44GF (3x16 jets), was made up on a new BHA 
and run into the hole to drill from 105 metres, using seawater as the 
drilling fluid (and Guar Gum Hi-Vis sweeps at every half and full 
stand drilled), with returns to the sea floor. At 560 metres, a 
survey was dropped (Dev = l.OO), the hole circulated and conditioned 
*and the bit pulled out of the hole for a BHA and bit change. This bit 
drilled 455 metres in 3.53 hrs (on-bottom) at an average rate of 
penetration of 128.89 m/hr and was graded 2-2-WT-A-E-I-NO-TD. Typical 
drilling parameters used on this bit run were: WOB 0 - 17 klb, RPM 
110 - 120 and pump pressure 1770 psi at 760 gpm. 

RR#l.l, a 26.0" Security S3J (3x24 jets), run in tandem with a 36" 
hole-opener, opened up the 9.875" hole from 105 to 115 metres, with 
Hi-Vis sweeps at each half stand. At 115 metres, 100 bbls of Hi-Vis 
mud was pumped prior to being displaced by 150 bbls of Hi-Vis mud. 
The bit was then tripped out to run casing. This bit drilled 10.0 
metres in 0.28 hrs at an average penetration rate of 35.7 m/hr and 
was graded 2-2-NO-A-E-I-NO-TD. The drilling parameters used were: WOB 
15-20 klb, RPM 120 and pump pressure 1250 psi at 1070 gpm. 

Casing (three joints of Vetco, 310 lb/ft, B, 30.0") was then run, 
with the shoe set at 114 metres. The casing was cemented with 351 sx 
class **G** cement at 1.90 sg (15.8 ppg), with 2% CaC12, and displaced 
with 15 bbls seawater. 

BIIPP: Minerva-I 
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17.9' Hole Section* . 115 to 560 metres 

NB#3, a 17.5" Security SS44G (3x18 jets), 
and run into the hole. 

was made up with a new BHA 
The cement and casing shoe were drilled out 

and the 9.875" pilot-hole section was then opened to 17.5" from 115 
metres to 560 metres. Hi-Vis pills (20 bbls) were pumped at every 
half stand and connection. At 560 metres, the hole was swept with 250 
bbl of hi-vis mud followed by a further 630 bbl of weighted hi-vis 
mud being spotted on bottom. 
without drag. 

The bit was then pulled from the hole 

Casing (39 joints of Sumiton, BTC, NBO, 68 lb/ft, 13.375") was then 
run, with the shoe set at 549 metres. It was cemented with a lead 
slurry of 635 sacks class 
gal per sack Econolite, 

rrG** cement at 1.50 sg (12.5 ppg) with 0.45 
and a tail slurry of 502 sacks of class '*G*' 

cement at 1.90 sg (15.8 ppg), and displaced with 220 bbls of 
seawater. 

The BOPs and riser were rigged up and run to the seafloor. The BOPs 
were then tested to BHPP specifications. 

12.25" Hole Section: 560 - 1204 metres 

N&$44, a 12.25" Hughes ATMllHG (13-16-18 jets), was made up on a MWD 
assembly and run into the hole tagging cement at 522.73 metres. This 
was subsequently drilled, together with the shoe at 549 metres. The 
17.5" rathole was then reamed to 560 metres whilst displacing the 
hole and riser with a new KCL mud. Three metres of new hole was then 
drilled from 560-563 metres. The bit was then pulled back into the 
shoe and a Formation Integrity Test conducted. The results were as 
follows. 

After the FIT, the bit was run back to bottom and subsequently 
drilled ahead from 563 metres, reaming at every connection. Surveys 
were taken using the MWD at every 5th connection (= 145 metres). 
Drill rates were highly variable due to the formation alternating 
between loose sandstone, claystone, siltstone, and very hard pyrite 
and dolomite bands. Higher torque and off-bottom drag from 1056 
metres prompted washing and reaming on subsequent connections. 
Connection gas was also seen at 1081.5, 1110.5, 1139.5, 1168.9 and 
1198.1 metres, with values of 0.11, 0.43, 0.04, 1.23, 0.12 % 
respectively. In view of this, the mud density was raised from 1.09 
sg to 1.13 sg from 1186 metres. At 1204 metres, having found a stable 
casing seat, it was decided to terminate this section. 

BHPP: Minerra-I 
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The hole was circulated until the shakers were clean. Overpull of up 
to 40 klbs was recorded from 1204-1084 metres, and 2 bbls were 
swabbed into the well at 1084 metres. The bit was then washed back 

c- 
from 1084-967 metres before continuing to pull out of the hole to 909 
,etres. Running the bit back to bottom, bottoms-up was circulated 

with a wiper trip gas of 1.53% recorded. No swab gas was recorded. 
The bit was then tripped out of the hole without problem. This bit 
drilled 644 metres in 22.47 hrs (on-bottom) at an average rate of 
penetration of 28.66 m/hr and was graded 2-3-FC-H-E-l-EC-TD. The 
drilling parameters used on this bit run were: WOB 0 - 40 klb, RPM 
120 - 140 and pump pressure 2850 psi at 755 gpm. 

The wireline unit was then rigged up and the following logs were run: 

I RtUl Log Type Interval 

1 

n 

DLL-MSFL-BHC-AS-GR-SP-CAL 
2 VSP 
3 CST (46 shot, 46 recovered) 

/I 

Casing (94 joints of 47 lb/ft, PllO, 9.62511) was then run, with the 
shoe set at 1189.37 metres. The casing was cemented with 311 sx class 
"G" cement Neat at 1.89 sg (15.8 ppg), and displaced with 37 bbls 
drill water and 260 bbls of mud. 

8.5" Hole Section0 . 1204 - 2107 metres 

m#s, an 8.5" Security SS44G (open jets) was then made up and run 
into the hole. The top of the cement was tagged at 1162 metres. The 
float was then drilled together with the shoe and shoe track. The 
rathole was reamed and cleaned out to 1204 metres. New hole was 
drilled from 1204 to 1207 metres, and the bit surged for junk on 
bottom to recover lost CST bullets. Bottoms-up was circulated and the 
bit was then pulled back to the shoe to perform an FIT. The results 
were as follows: 

The bit was run back to bottom and surged for junk. Drilling 
continued from 1207-1209 metres where the junk sub was worked for 10 
mins, a flow-check performed and a slug pumped before pulling out of 
the hole due to slow penetration rates. This bit drilled 5.0 metres 
in 3.35 hrs (on-bottom) at an average rate of penetration of 1.5 m/hr 
and was graded 6-2-BL-N-1~I-BU-PR. The drilling parameters used on 
this bit run were: WOB 20 - 25 klb, RPM 76 - 81 and pump pressure 650 
psi at 430 gpm. 

BHPP: Minerra-1 
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Nl3#6, an 8.5" Hycalog DS61H (14-10-10 jets) was then made up in 
combination with a Teleco MWD tool and run into the hole. The bit was 
washed down the last 17 metres to bottom in order to measure the MWD 
in this section. Drilling continued from 1209 metres, with surveys 
taken at each 5th stand, indicating that the angle was building from 
2.5O to 4O. From 1379 metres, partial loss of returns were suspected 
and drilling was halted at 1383 metres and the well was monitored 
while circulating through the trip tank. With no losses registered, 
drilling continued with increased RPM from 140 to 150 in order to 
reduce hole deviation. 

Connection gasses were noted in this section of the hole, and were 
recorded at 1364, 1393, 1422, 1451, 1481 metres with 0.08%, 0.05%, 
O.OS%, 0.04%, 0.06% respectively, above background. A drilling break 
at 1491 metres was flow-checked before drilling continued. More 
connection gases were noted .at 1509, 1539, 1568, 1626 metres with 
0.05%, 0.04%, O.OS%, and 0.07% respectively, above background. 
Another drilling break from 1648 to 1654 metres was flow-checked and 
the sample circulated up before resume drilling. Cavings were noted 
to have increased, and connection gases persisted at 1685, 1741, 
1771, 1800 metres. A drilling break at 1821 metres was flow-checked 
and circulated up, with a maximum gas peak of 2.00% at 1811 metres. A 
decision was made to core and the bit was pulled. This bit drilled 
612 metres in 24.23 hrs (on-bottom) at an average rate of penetration 
of 43.0 m/hr and was graded 3-8-RO-N-D-I-FC-CP. Typical drilling 
parameters used on this bit run were: WOB 0 - 18 klb, RPM 75 - 180 
and pump pressure 2300 psi at 530 gpm. 

CB#l, an 8.5" Diamant Boart Stratabit CD93 (9x9 jets: TFA 0.5591 in2) 
was then made up to a 9 metre core barrel and run in to 1707 metres 
where it washed and reamed to bottom. It cored 7 metres, from 18210 
1828 metres, before it was halted due to slow rates of penetration. 
Typical drilling parameters used on this bit run were: WOB 6 - 27 
klb, RPM 70 - 144 and pump pressure 1160 psi at 345 gpm. The bit was 
graded 4-4-BT-S-D-I-CT-PR. Recovery was 43%. 

CB#2, an 8.5" DBS CB303 (with an undetermined TFA), was made up and 
run in with an 18 metre core barrel to continue coring. It cored a 
total of 14.5 metres, from 1828-1842.5 metres. At 1842.5 metres there 
was high circulation pressure and the penetration rate dropped to 
zero indicating that the core had jammed. On pulling out of the hole, 
a tight spot was noted at 1660 metres with 70 klb overpull. Typical 
drilling parameters used on this bit run were: WOB 18 - 28 klb, RPM 
110 - 150 and pump pressure 1150 psi at 304 gpm. The bit was graded 
0-8-RO-S-D-l-NO-PR. Recovery was 91.7% 

CB#3, an 8.5" DBS CD502 (TFA 0.5591 in2), was made up and run in, and 
coring continued from 1842.5-1847 metres where it was halted because 
the penetration rate dropped to zero. A total of 4.5 metres were 
cored with a 100% recovery. Typical drilling parameters used on this 
bit run were: WOB 8 - 16 klb, RPM 72 - 114 and pump pressure 420 psi 
at 199 gpm. The bit was graded 0-8-RO-S-E-I-CT-PR. 

NB#7, an 8.5" Hughes ATM22 (3x12 jets), in combination with a Teleco 
MWD tool, was run in and reamed down to bottom from 1810-1847 metres 
(the core rat-hole) in order to obtain MWD measurements in this 
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section, before proceeding to drill ahead with surveys taken at every 
connection. Due to reducing penetration rates drilling was halted, a 
flow-check made and a slug pumped prior to pulling out of the hole. 

c 
-Tight hole conditions, believed to be caused by a good filter cake 

ayer across the sandstone, were noted at 1970 metres and the bit had 
' to be back-reamed to 1830 metres with a maximum overpull of 70 klb at 

1891 metres. Typical drilling parameters used on this bit run were: 
WOB 7 - 29 klb, RPM 90 - 140 and pump pressure 2500 psi at 458 gpm. 
The bit was graded 8-8-BT-H-8-2-FC-PR. 

The wireline unit was then rigged up and the following logs were run: 

1 Run ] Log Type 

1 

r-l 

DLL-MSFL-AS-GR-SP-AMS 
2 FMS-CDT-CNT-GRMS 
3 VSP 
4 RFT (4 Runs) 

The BOPs were then tested to BHPP specification. 

=#a, an 8.5" Hughes ATM33 (3x12 jets), in combination with a Teleco 
MWD tool and a Howco temperature gauge, was run in to the shoe. 
Circulation was broken at the shoe and again just off-bottom in order 
to obtain temperature gauge readings. The bit was reamed down to 
bottom encountering 14 metres of fill. A flow-check was made and a 

, lug pumped before pulling out of the shoe for a wiper trip as well 
4s to retrieve the Halco temperature gauge. On running back in, a 
bridge was tagged at 1999 metres and reamed out to bottom. Drilling 
continued with surveys taken at every connections. At 2099 metres, a 
flow-check was made when a slight gain in the active pits was 
observed. An increase in rate of penetration at 2107 metres was also 
flow-checked. 

With a suitable casing seat of about 30 metres of claystone drilled, 
it was decided that 7" liner should be run. At 2107 metres, a wiper 
trip to the shoe was made, with tight spots encountered from 2072 to 
1940 metres. Maximum overpull of 100 klb was observed. A ledge at 
1946 metres had to be back-reamed before the bit was pulled to the 
casing shoe. The bit was then run back in, washing and reaming from 
2093 metres to bottom. After circulating the hole clean, the bit was 
pulled out to run the following wireline logs. 

El’ Run Log Type Interval 

1 
cl 

DLL-MSFL-AS-GR-SP-AMS 
2 CST-GR 
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NB#9, an 8.5" Security H77SG (open jets), was run in for a wiper 
trip. The bit took weight from 2097 metres and had to be washed and 
reamed to bottom, 
bottoms-up, 

where it was surged for junk. On circulating 
with a recorded wiper trip gas of 8.34%, a plug was 

pumped and the bit pulled out of the hole. 
l-BT-TD. 

It was graded 4-5-WT-A-4- 

RR#9.1, an 8.5" Security H77SG (open jets), was run in for a scraper 
run to the bottom of the casing shoe. At the shoe, the scraper was 
worked and bottoms-up was circulated prior to pulling the bit out of 
the hole. Another wiper trip was made with RR#9.2, encountering 5 
metres of fill before tagging bottom at 2107 metres. The bit was 
surged for junk and bottoms-up was circulated up and a slug pumped 
prior to pulling out of the hole to run 7" liner. The bit was graded 
4-5-WT-A-4-l-BT-TD 

Liner (84 joints of 7") was run to 2102 metres, where an attempt to 
break circulation found the liner to be packed-off, requiring the 
liner to be worked clear before circulating 1.5 times its volume. 
After an unsuccessful attempt to set the hanger, the ball was sheared 
at 2200 psi. On cementing the liner, it was set on bottom and a 
number of attempts were required to back out the running tool. 

RR5.1, an 8.5" Security SS44G (120140open jets), was run in to 1084.5 
metres where it was washed to the top of the liner at 1092 metres. 
The hole was circulated clean until there was no more cement coming 
over the shakers, 
the hole. This 

and a slug was pumped before pulling the bit out of 
bit was graded 8-3-BC-N-l-I-BU-BHA. 

NBflO, a 6.0@' Hughes 53 (3x12 jets), was run on 4.75" drill collars 
and 3.5" drill-pipe, to 1082 metres where it broke circulation and 
washed through to the top of the liner and pack-off sub at 1094 
metres. Attempts to drill the pack-off sub resulted in pushing the 
pack-off sub further down the hole to 2036 metres. The bit then 
drilled through the pack-off sub and into cement. Once it was proven 
that cement was in the returns sample, and that it was still soft, a 
slug was pumped and the bit was pulled out of the hole and graded 2- 
2-WT-A-l-I-NO-DP. 

A JM Packer was run in and set at the top of the liner at 1092 metres 
and was pressure-tested to 3500 psi. 
tested to BHPPs specifications. 

The BOPs were then pressure- 
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6.0" Hole Section: 2108 - 2425 metres TD 

RR#lO.l, a 6.0" Hughes 53 (3x12 jets), was made up and run in to 
(- 

drill cement, float collar at 2060 metres and shoe track at 2108 
,etres. The junk sub was worked a number of time, before drilling new 

formation commenced. At 2111 metres, bottoms-up was circulated and 
the bit was pulled to the shoe for a Formation Integrity Test. The 
results were as follows: 

The bit was run back to bottom and drilling continued from 2111 
metres, with the riser being flushed every 2 hours and flow-checks 
made at drilling breaks at 2117.7 and 2126 metres. At 2131 metres, 
the junk sub was worked a number of times and the riser was flushed 
along with a slug pumped before pulling out of the hole for a bit 
change. Typical drilling parameters used on this bit run were: WOB 10 
- 17 klb, RPM 41 - 64 and pump pressure 2170 psi at 261 gpm. The bit 
was graded 8-8-WT-A-2-2-NO-TQ. 

NB#ll, a 6.0" Hycalog DS46HG6 (3x11 jets), was made up and run in. 
Bottom was tagged at 2108 metres and the hole was washed and lightly 
reamed to 2131 metres. New hole was drilled from 2131 to 2209 metres 
ith the riser being boosted clean every hour. At 2209 metres, the 

oit was pulled due to the low penetration rate. The hole was 
circulated clean, a survey was dropped, and a slug was pumped, prior 
to pulling out of the hole for a bit change. Typical drilling 
parameters used on this bit run were: WOB 5 - 13 klb, RPM 75 - 110 
and pump pressure 2700 psi at 268 gpm. The bit was graded 8-8-LC-NS- 
D-I-WC-PR. 

m#12 f a 6.0" Hughes ATJ44C (3x11 jets), was run in and washed and 
reamed from 2190 to 2209 metres. New hole was drilled to 2218 metres 
with the riser being flushed every three hours. At 2218 metres a 
drill break was encountered and a flow-check was performed (static). 
Drilling then continued to 2362 metres at which stage it was decided 
to pull the bit due to a combination of low penetration rate and 
hours run. Tight hole was encountered from 2237 to 2190 metres, with 
maximum overpull of 30 klb. The string had to be jarred free at 2184 
metres, with maximum overpull of 50 klb. It was washed clear and no 
other problems were encountered on the trip out. Typical drilling 
parameters used on this bit run were: WOB 22 -27 klb, RPM 71 and pump 
pressure 1800 psi at 242 gpm. The bit was graded 4-5-WT-A-E-I-PT-HR. 

Nl3#13, a 6.0" Smith F3 (3x11 jets), was run in and washed and reamed 
from 2277 to 2295 metres. New hole was drilled from 2295 to 2425 
metres, with the riser being flushed every three hours, or as 
necessary. At 2425 metres, the hole was circulated clean before a 
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wiper trip to the shoe was made with no problem encountered. The bit 
was run in the hole and at 2424 metres, some fill was encountered and 
the hole was washed to bottom. Bottoms-up was circulated out before 
the bit was finally pulled out for the wireline logs. Typical 
drilling parameters used on this bit run were: WOB 20 -25 klb, RPM 71 
and pump pressure 1800 psi at 255 gpm. The bit was graded 4-4-WT-A-4- 
l-BT-TD. 

The following wireline logs were then run: 

“[ 
1 
2 1 3 
4 
5 

Log Type II Interval 

DLL-MSFL-AS-GR-SP-AMS 
CNL-FMS-GR 
VSP 
CST-GR 
CBL-VDC-US1 1 

2224 - 2109.5 m 
2425 - 2109.5 m 
2425 - 1992.0 m 
2420 - 2120.0 m 
2106 - 1080.0 m 

Minerva-1 was then tested according to the BHPP testing program (see 
Section 5: Testing and Evaluation [d] and [e] for further details). 
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b. Bit Optimisation 

Bit performance was continuously monitored and the operator advised 
a-r of rate of penetration, 
t 

torque and formation changes. See Table 4 for 
A detailed breakdown bit data. 

criteria. 
No bits were tripped on a cost/metre 

Minerva-1 was drilled using a total of 13 new bits and 5 re-run bits 
in 138.91 hrs (on-bottom) at an average rate of penetration of 16.68 
m/hr. Three coring bits were also used (at 9.13 hrs on-bottom) at 
with an average penetration rate of 2.85 m/hr. 

36" Hole Section* . this section was drilled in two runs, using one new 
bit and one re-run bit. 

NB#l, a 26.0" Security S3J (IADC ill), run in tandem with a 36" hole- 
opener, drilled 23 metres to a depth of 105 metres in 0.65 hrs (on- 
bottom) at penetration rates varying between 21 and 156 m/hr with an 
average of 35.38 m/hr. Drilling parameters used were: WOB O-20 klb, 
RPM 70-75 and pump pressure 1120 psi at 1050 gpm. This bit performed 
well and showed only minor wear consistent with the small amount of 
new formation penetrated. It was graded 2-2-WT-A-l-I-NO-TD. 

HR#l.l, again run 
extend the 

in tandem with a 36" hole-opener, was used to 
36.0 I1 hole section from 1057115 metres after the drilling 

of the 9.875" pilot hole. This bit drilled 10 metres in 0.28 hrs (on- 
bottom) at an average rate of penetration rate of 35.71 m/hr. 
Drilling parameters used were: 
pressure 1250 psi at 1070 gpm. 

WOB 15-20 klb, RPM 110-115 and pump 
This bit performed well and showed 

only minor wear consistent with the small amount of new formation 
jenetrated. It was graded 2-27WT-A-17I-NO-TD. 

9.875" Hole Section: this section was drilled using one new bit. 

NW2 t a 9.875" Security S44GF (IADC 137), was used to drill the pilot 
hole for this section from 1057560 metres, 
in 3.53 hrs (on-bottom). 

a distance of 455 metres, 
Penetration rates varied from 27 to 550 m/hr 

with an average of 128.89 m/hr. It was graded 2727WT-A-E-I-NO-TD. The 
bit was pulled to allow the section to be opened out to 36.0" showing 
only minor wear. Typical drilling parameters used were: WOB O-17 klb, 
RPM 120 and pump pressure 1750 psi at 760 gpm. 

17.V Hole Section* . this section was drilled with one new bit. 

NB#3, a 17.5" Security SS44G (IADC 135), was used to open the 
remaining 9.875" pilot hole section of the previous run from 115-560 
metres, in 4.52 hours (on-bottom). Penetration rates averaged 98.45 
m/hr. This bit was pulled to run 13.375" casing, showing only minor 
wear for the amount of formation drilled and was graded l-l-NO-A-E-l- 
NO-TD. Typical drilling parameters used were: WOB lo-20 klb, RPM 120 
and pump pressure 2700 psi at 1080 gpm. 

i 
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12.2Sg1 Hole Section: this section was also drilled using one new bit. 

NB#4, a Hughes ATM-UHG 12.25" (IADC 437), drilled the cement, shoe 
track, shoe and 644 metres of new hole from 560 metres to 1204 
metres, in 22.47 hours (on bottom). Penetration rates averaged 28.66 
m/hr over the hole section. This bit performed well and showed only 
moderate wear consistent with the amount of new formation penetrated. 
It was graded 2-37FC-H-E-l-EC-TD. Typical drilling parameters were: 
WOB lo-35 klb, RPM 120-140, and pump pressure 2850 psi at 755 gpm. 

8.5@@ Hole Section: this section was drilled using 4 new bits and 3 
core bits, totalling 63.68 hours at an average penetration rate of 
14.2 m/hr. 

NB#S, a Security SS44G 8.5" (IADC 135), was used to drill the cement, 
shoe track, shoe and clean up 15 metres of 12.25" rathole to 1204 
metres. New hole was drilled from 1204-1209 metres, in 3.35 hours (on 
-bottom). Penetration rates averaged a low 1.5 m/hr because of a well 
cemented sandstone with abundant pyrite aggregates encountered after 
drilling out the rathole. This bit did not perform well considering 
the amount of new formation drilled. It recorded extensive wear in 
all areas, notably teeth and gauge, and was graded 878-BT-A-F-240WT- 
TQ. Typical drilling parameters were: WOB 5-35 klb, RPM 100-115, and 
pump pressure 2300 psi at 405 gpm. 

NB#6, a Hycalog DS61H 8.5" (IADC not available), drilled new hole 
from 1209 to 1821 metres, in 24.23 hours (on-bottom). Penetration 
rates averaged 43.0 m/hr over the hole section, This bit performed 
moderately well and showed wear above what was expected for. the 
amount of new formation penetrated, and was finally tripped to core. 
It was graded 3787RO-N-D-I-FC-CP. Typical drilling parameters were: 
WOB O-18 klb, RPM 75-180, and pump pressure 2300 psi at 530 gpm. c 

CB#l, a DBS CD93 8.5", cored 7 metres in 1 hour with an average 
penetration rate of 7 m/hr. Drilling was halted due to slow rates of 
penetration. Typical drilling parameters used on this bit run were: 
WOB 6-27 klb, RPM 70-144 and pump pressure 1160 psi at 345 gpm. The 
bit was graded 4-4-BT-S-D-I-CT-PR. 

CB#2, a DBS CB303 8.5", continued the coring. It cored 14.5 metres in 
7 hours at an average penetration rate of 2.07 m/hr. It was pulled 
because of a jammed core indicated by a high circulation pressure and 
the penetration rate dropping to zero. 
used on this bit run were: 

Typical drilling parameters 
WOB 18-28 klb, 

pressure 1150 psi at 304 gpm. 
RPM 110-150 and pump 

The bit was graded 0-87RO-S-D-17NO-PR. 

CB#3, a DBS CD502 8.5", cored a further total of 4.5 metres in I.13 
hours with an average penetration rate of 4 m/hr. It was pulled due 
to very low penetration rates. Typical drilling parameters used on 
this bit run were: WOB 8-16 klb, RPM 72-114 and pump pressure 420 psi 
at 199 gpm. The bit was graded 0-8-RO-S-E-I-CT-PR. 
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NB#7, a Hughes ATM22 8.5" (IADC 517), drilled 184 metres in 18.82 
hours with an average rate of penetration of 9.8 m/hr. It drilled 
through a predominantly hard and siliceous cemented sandstone, and 
was pulled because the penetration rate dropped to zero. 

r lrilling parameters used on this bit run were: 
Typical 

140 and pump pressure 2500 psi at 458 gpm. 
WOB 7-29 klb, RPM 907 

H-872-FC-PR. 
The bit was graded 8-87BT- 

NB#8, a Hughes ATM33 8.5" (IADC 537), drilled 76 metres in 8.15 hours 
with an average rate of penetration of 9.3 m/hr through a massive 
sandstone formation and into a soft to firm claystone bed. It 
performed two wiper trips to the shoe and had to ream certain 
sections. Drilling was halted in order to run a 7" liner and the bit 
was graded l-l-NO-A-E-I-NO-FM. 
this bit run were: 

Typical drilling parameters used on 

psi at 468 gpm. 
WOB 7-31 klb, RPM 97-103 and pump pressure 2600 

NB#9, a Security H77SG 8.5" (IADC 335), 
prior to running 7" liner, 

was run in for a wiper trip 

metres. 
washing and reaming from 2097 to 2107 

It did not drill any formation but was again used on a a, ;: scraper run, and another wiper trip prior to being pulled and was 
graded 475-WT-A-67I-NO-TD 

RR#S.I, a Security SS44G 8.5" (IADC 135), was run in to ream out 
cement and was graded 873-BC-N-l-I-BU-BHA. 

6.0" Hole Section0 . this section was drilled with three new bits, in 4 
runs, in 56.5 hours (on-bottom) at an average rate of penetration of 
5.6 m/hr. 

riB#lO, a Hughes J3 6" (IADC 136), was run in to drill out cement and 
packer. 
the hole 

It unfortunately only managed to push the packer further down 
and was pulled out of the hole and graded 2727WT-A-l-I-BHA. 

RR#lO.l, a Hughes J3 6" (IADC 136), 
cement and the shoe track. 

was rerun and completed drilling 
New hole was drilled from 2107 to 2131 

metres, drilling 24 metres in 8.08 hours with an average ROP of 3 
m/hr. The bit was pulled due to a pump pressure increase, later found 
to be caused by a blocked jet. Typical drilling parameters were: WOB 

. 10-17 klb, RPM 41-64 and pump pressure 2170 psi at 261 gpm. The bit 
was graded 876-WT-A-4-I-NO-PR. 

NB#ll, a Hycalog DS46H66 6"' (IADC unknown), drilled new hole from 
2131 to 2209 metres in 8.08 hours (on-bottom) with an 
penetration rate of 9.6 m/hr. 

average 
for a PDC bit (lo-20 m/hr), 

The initial drilling rate was typical 
but the lower section of the hole was 

strongly cemented medium to coarse sandstone 
detrimental to the bit. 

which proved very 
initiating a bit change. 

ROP was drastically effected (0.1-1.0 m/hr) 
On surface the bit displayed sever damage to 

the cutting faces and was badly eroded. Typical drilling parameters 
were: WOB 5-13 klb, RPM 75-110 and pump pressure 2700 psi at 263 gpm. 
The bit was graded 878-LC-NS-D-l-WC-PR. 

I  
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NB#121 a Hughes ATJ44C 6" (IADC 267), drilled new hole from 2209 to 
2295 metres in 17.77 hours (on bottom), 
rate of 4.8 m/hr. 

with an average penetration 
The lithology drilled was interbedded claystone and 

well cemented sandstone resulting in a slow relatively consistent 
ROP. The bit was pulled on hours 
decreasing average ROP. 

run combined with a gradually 

klb, RPM 67-87, 
Typical drilling parameters were: WOB 14-23 

and pump pressure 1500 psi at 242 gpm. The bit was 
graded 4-5-WT-A-E-I-PT-HR. __- , 

NB#23, a Smith F3 6" (IADC 537X), drilled new hole from 2295 to 2425 
metres (TD) in 23.5 hours with an average penetration rate of 5.5 
m/hr. The relatively low penetration rate was due to the nature of 
the sandstone, but the Smith J3 was more suited to the matrix than 
the Hughes ATJ44C or the Hycalog PDC bit. 
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c. Hydraulics Optimisation 

Hydraulics analyses were provided for the operator on a daily basis. 

c-- 
Results of these analyses are provided on the daily Geological - 
Engineering reports and on the Hydraulic data printouts in Appendices 
VII and VIII, respectively. A summary of this data is also provided 
in Table 5. __. 
The rig was equipped with two NATIONAL 12P 160 triplex pumps. A pump 
output of 5.38 gal/stk at 96% efficiency was utilized. 

36" Hole Section* . 82 to 105 metres 

This section was drilled with returns to the sea floor using seawater 
with guar gum, hi-vis sweeps as the drilling fluid. Flow rates of 
1050-1070 gpm were used giving turbulent flow regimes within all 
annular sections. The impact force and percentage pressure loss were 
low due to the presence of the 36" hole-opener. However the lithology 
penetrated was probably insufficiently consolidated for the poor 
hydraulics to significantly affect the rate of penetration. 

9.875" Pilot Hole Section: 105 to 560 metres 

This section was drilled using seawater with hi-vis gel sweeps as the 
drilling fluid at a flow rate of 760 gpm, producing excellent 
cuttings transport properties but turbulent flow regimes within the 
9 875" annular section. 
percentage pressure 

Bit hydraulics were optimal with the 
loss at the bit being 74% of the surface 

pressure. 
I J 

P 

12.25" Hole Section: 560 to 1204 metres 

This section was drilled using a closed KCL mud system. Adequate mud 
rheology and flow rates in the order of 7507770 gpm resulted in 
laminar flow regimes throughout all sections of the annulus whilst 
drilling this section, thus keeping well below critical annular 
velocities and therefore hole erosion to a minimum. Cuttings 
transport was also optimal with sufficient annular velocities in the 
largest annular section (riser) to maintain efficient hole cleaning. 
Adequate nozzles (13-16-18) and flow rates also produced optimal bit 
hydraulics, despite the use of a MWD tool with the associated 
llparasiticll pressure loss, with a typical bit pressure losses of 
between 53 and 55%, producing hydraulic power of between 630 and 660 
hP, impact force of between 1500 and 1560 lbf and a jet velocities of 
128 m/set. 

8.5" Hole Section: 1204 to 2107 metres 

This section was drilled with a KCL-PHPA mud system. Flow rates were 
maintained between 460 to 530 gpm, with the exception of the 3 coring 
runs which utilized a flow rate ranging from 200 to 345 gpm in which 
case flow rates were adequate but below optimal. Combined with good 
mud properties, laminar flow regimes were encountered throughout all 
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section of the annulus. Thus, hole erosion was minimised while 
maintaining adequate cuttings transport in the largest annular 
section (riser). Even with the tlparasitic@l pressure loss associated 
with the MWD tool, the bit hydraulics were also optimal with bit 
pressure losses between 40 and 67% of total losses. Hydraulic power 
was maintained between 228 and 451 hp, impact force between 730 and 
1010 lbf and jet velocity ranged from 95 to 135 m/set. 

6.0" Hole Section: 2107 to 2425 metres 

This section was also drilled with a KCL-PHPA mud system. Flow rates 
were maintained between 252 to 263 gpm which, combined with good mud 
properties, to provide laminar flow regimes throughout all sections 
of the annulus. Adequate cuttings transport was able to be maintained 
in the largest section of the annulus (riser), but a riser booster 
pump was also utilised every two to three hours to prevent any 
possibility of cuttings settling in the riser. Bit hydraulics were 
sub-optimal with pressure losses between 39% and 47% of total loss. 
Hydraulic power was maintained between 85 and 115 hp, impact force 
between 328 and 396 lbf, and jet velocity ranged from 78 to 92 m/set. 

k  

BHPP: Minerva-1 
Page -1% 



d. Borehole Condition. 

Borehole condition was monitored by observing rotary torque, overpull 
and cavings for indications of tight hole. Carbides were also run to 

i /---check the lag and indicate the average hole size. 

36" Hole Section: This was driL-led with no hole problems. 

9.875" Pilot Hole Section: The pilot hole was drilled to 560 metres 
with no hole problems. This was subsequently opened out to 36.0" to 
115 metres without problems and the 30.0" casing run without drag. 
The remainder of the pilot hole section was then opened up to 17.5" 
and 13.375" casing run without problem. 

12.25" Hole Section: This section recorded no hole problems whilst 
drilling until 1056 metres, where high torque and off-bottom drag on 
connections were first noted. Subsequently, connections were washed 
and reamed prior to making a connection. The attempted bit trip from 
1204 metres showed overpull of 40 klb from 1204 to 1084 metres, 
swabbing in 2 bbls of formation fluid. However after a wiper trip to 
bottom, the hole condition stabilized resulting with no further 
overpull on pulling the bit. A carbide lag check at 1023 metres 
indicated that the sandstone sections may have been washed out to 
give an average hole size of 14.4". Wireline logs and 9.625" casing 
were then run without any problem. 

8.5" Hole Section: This section was drilled without any hole problems . 
to 1680 metres, even though certain pressure indicators such as the 
>xc and resistivity readings indicated a possible over-pressuring 
from 1300 metres, with the subsequent raising of the mud density at 
1450 metres from 1.12 to 1.15 sg. From 1680 metres, there was a 
slight increase in cavings to 20%. Although very few of these cavings 
were indicative of over-pressure, the mud density was increased again 
to 1.17 sg. 

While making three coring runs, precautionary reaming was required, 
and tight hole was noted at 1660 metres with 70 klb overpull on the 
second coring run, which correlates with a porous sandstone. The hole 
was generally regarded as being in good condition. A carbide run at 
2002 metres indicated an average hole size of 9.8", suggesting 
substantial hole erosion in the upper hole section. However, on 
pulling out, tight hole was noted at 1970 metres, requiring reaming 
at 1830 metres with a maximum overpull of 70 klb at 1891 metres. 
Wireline logs run at the end of this section showed certain upper 
sections of the hole to be washed out, with the basal interval 
generally close to in-gauge. The hole geometry itself appeared oblong 
rather than circular. The tight hole condition was thought to be 
caused by very porous sands with a good filter cake. 

While running in with NB#8, 14 metres of fill were encountered, while 
a wiper trip after that noted a bridge at 1999 metres, requiring the 
bit to ream to bottom. A rwiper trip with NB#9 also required reaming 
from 2097 metres to bottom. 
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6.0" Hole Section: This section encountered almost immediate 
problems. While running in with NB#ll (with only 24 metres of new 
formation having been drilled), 
tight hole were encountered, 

23 metres of fill and relatively 
requiring the bit to be washed and 

reamed to bottom. Also, 
metres, tight hole was 

when tripping out with this bit at 2209 
encountered from 2137-2190 metres 

maximum overpull). 
(30 klb 

The drill string had to be jarred and washed free 
at 2184 meters (maximum overpull of 50 klb). No other hole problems 
were encountered in this hole section. 

The electric logs run over. this section showed the hole to be 
relatively in-gauge. 
erosion. 

Only the basal 10 metres showed any significant 
During the running in of the VSP logging tool, tight hole, 

attributed to mud cake build-up, was encountered from 2230-2250 
metres. Similar problems occurred during the retrieval of the CST 
tool, with tight hole at 2215 metres (maximum overpull 4 klb). 

a -- 
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3. PRESSURE EVALUATION 

a. Formation Fracture Pressure 
- 

f Tracture pressures were calculated using the ltConstant Effective * 
Stress Ratio" method. This utilises leak-off data and allows for 
lithological and pore pressure variations. It should be noted that 
this method assumes uniform tectonic stress, and any unconformities 
may place the section on either side in a different stress regime. 
See Appendix III, Pressure Gradient Analysis Plot. 

Three Formation Integrity Tests were conducted during the drilling of 
Minerva-l and the results were as follows: 

Depth Casing Shoe Hole Size Mud o Fracture Press 
ON (ml (inches) (WI (sg -1 

560 550.0 12.25 1.09 2.13 

1207 8.50 I 1.13 I 1.94 

-2i8.0 1 6.00 1 1.15 1 1.85 

No estimate can be made of the fracture pressure characteristics of 
the 36", 9.875" and 17.5 I1 hole sections as there were no returns to 
surface. 

JJhilst drilling the 12.25" hole section, mud losses remained low and 
no partial or total loss of returns was encountered. The minimum 
fracture pressure of 2.13 sg was not exceeded at any time by the 
maximum circulating density of 1.14 sg. Some minor mud losses were 
encountered while running wireline logs in this section but were 
thought to be the product of mud invasion resulting from an 
overbalanced mud system. 

The 8.5" hole section was drilled with no significant mud losses. At 
1379 metres, a suspected partial loss of returns was flow-checked and 
circulation was made through the trip tank but it was found to be 
static. The minimum estimated fracture pressure of 1.72 sg EMD was 
never exceeded by the maximum equivalent circulating density of 1.20 
sg* 
The 6.0" hole section was drilled with no mud losses utilising a 
fluid density of 1.15 sg, with a maximum equivalent circulating 
density of 1.23 sg. This value was far below the minimum estimated 
fracture pressure of 1.85 sg EMD. 

I  
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b. Formation Pore Pressure 

Pore pressure indicators, including DXC, flowline temperature, mud 
resistivity, hole condition, cavings and gas values, were monitored 
on a continuous basis while drilling and pore pressure estimates were 
reported to the operator on a daily basis. Plots of relevant pressure 
indicators and pressure estimates are detailed in the Drilling Data 
Pressure Plot in Appendix II and the Pressure Gradient Analysis Plot 
in Appendix III. Based on data from nearby wells, a normal pore 
pressure gradient of 1.03 sg EMD (8.6 ppg) was assumed for Minerva-1. 

36.0", 9.87Saa and 17.Saa Hole Sections 

It was not possible to accurately monitor pore pressure through these 
sections as there were no returns to surf ace. However the DXC plot 
showed a normal trend through this interval and it is assumed that 
pore pressure remained normal at 1.03 sg END to 560 metres. 

12.2Saa Hole Section 

This section of the well showed a normal pore pressure regime to 1056 
metres. Tight hole conditions were indicated with the presence of 
high torque and off-bottom drag, 
1081, 1110, 1139, 

while connection gases appeared at 
1168 and 1198 metres, with values of 0.19/0.08%, 

0.68/0.25%, 0.24/0.2%, 1.43/0.2% and 0.33/0.21% respectively. The mud 
density was subsequently raised from 1.09 to 1.13 sg. On reaching 
casing point, overpull of 40 klb were noted and 2 bbls were swabbed. 
Dxc, temperature and resistivity values indicate a normally pressured . 
regime existed. A slightly increasing background gas was noted. From 
the data obtained whilst drilling this hole section, the formation 
pressure was assumed to be normal. However, the electric logging runs 
over this interval (Sonic and resistivity) indicated the possibility 
of some over-pressuring. 

8.Sa Hole Section 

The 8.5" hole section showed signs of over-pressuring with the 
occurrence of connection gases at 1363, 
1539, 1568, 1626, 1685, 1742, 

1393, 1422, 1452, 1481, 1509, 
1771 and 1800 metres, with gas values 

of 0.04% to 0.1% above the background gas. Some overpressured and 
stress relief-type cavings were also seen at surface 
metres. 

from 1680 
Indications of overpressure from the Dxc trend were visible 

but an attempt to quantify the pore pressure from the Dxc values was 
difficult as a PDC bit was being used. However, the pore pressure was 
estimated to be between 1.13 and 1.14+ sg EMD, and the mud density 
was initially raised to 1.17 'sg. With the disappearance of connection 
gases and the stabilizing of the pressure indicators, the mud density 
was reduced to 1.15 sg. A return to normal pore pressure regime is 
believed to have occurred from 1941 to 2107 metres, based on the fact 
that the Dxc trend from a regular tri-cone bit showed a normal 
pressure trend while the background gas reduced significantly and 
remained low at around 0.08%, showing no increasing trend, coinciding 
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with the absence of connection gases. Flow-checks made during drill 
breaks were static and there was no overpressured cavings present at 
the shakers. 'The temperature and resistivity readings also 

i 
corroborated with this normal pressure trend. 

From the RFT results, over-pressuring was indicated from 1650 to 1867 
metres, with a maximum of 1.16 sg EMD, and reverting to a normal pore 
pressure regime from 1941 to 2107 metres. 

6.0" Hole Section 

The 6.0" hole section, from 2107 metres to 2425 metres TD, showed a 
normal pore pressure regime of 1.03 sg. Background gas was low at 
0.05% and no connection gas was observed. The Dxc plot for this hole 
section generally showed a normal trend and deviations from the 
normal trend was mainly due to the bit type used e.g. PDC bit. 
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4. GEOLOGY AND SHOWS 

Cuttings samples were collected at 5 metre intervals from the 13.375" 
casing shoe to the base of the 12.2511 in hole section, from 565 to 
1100 metres. 

Cuttings were also collected at 3 metre intervals from 1100 to 2425 
metres. 

Samples from the following drilling depths were not collected due to 
excessively high drilling rates: 

655, 680, 695, 710, 715, 725, 805, 815, 880, 895, 
1274, 1280, 1295, 1304, and 1364 metres. 

930, 1256, 1268, 

The sample at 2069 metres was not collected due to the shaker screens 
being changed. 

The lithologies seen in Minerva-1 are described below. For further 
descriptions see Appendix IX (Formation Evaluation Log). 

Spud to 565.0 m: Returns to the sea floor 

565-655 m: WANGERRIP GROUP 
INTERBEDDED SANDSTONE AND MINOR CLAYSTONE -- 

SANDSTONE: brown to dark brown and occasionally dark grey, friable 
with abundant loose grains, medium to coarse, occasionally-. very 
coarse, subrounded to rounded and moderately sorted. The grains are 
occasionally iron stained with trace amounts of 
argillaceous matrix. Weak silica cement, 

a grey brown 
common pyrite grains with 

occasional glauconite grains and fossil fragments. Visual porosity 
was poor. ._ --- ----- ____ --_------ 
CLAYSTONE: dark brown, soft .to dispersive and was very arenaceous. 
Accessories included pyrite. 

There were no oil shows in the Wangerrip Group. Maximum gas was 
0.03%. 

655-1816 m: SHERBROOK GROUP m 
INTERBEDDED SANDSTONE CLAYSTONE AND SILTSTONE 

SANDSTONE 1: This upper sandstone was brown to reddish in colour and 
consisted of friable to loose, medium to very coarse quartz grains 
and very common red, brown, grey, and green lithics, It was poorly 
sorted with rounded to subangular 
argillaceous matrix. 

grains with very rare red 
There was very good visual porosity. 

BHPP: Mhena-1 
Page -24 



SANDSTONE 2: This middle to lower sandstone was light grey to grey 
with occasional grey and green grains. The sandstone consisted of 
friable to hard with depth, fine to medium and occasionally very fine 

.to coarse grains of quartz with minor lithics. Many grains are loose, 
{ nostly subrounded to rounded and well sorted and have traces of 

silica and calcareous cement. There is trace to common white to grey 
very dispersive argillaceous matrix which is occasionally silty, 
trace to abundant glauconite grains and pellets, and trace to 
abundant pyrite aggregates. Poor to very poor porosity. 

CLAYSTONE: light grey to dark grey to occasionally light grey brown 
to black. It was soft to firm, very dispersive, arenaceous and silty 
in part, common to trace black carbonaceous material and traces of 
light brown dolomite fragments in part. 

SILTSTONE: dark grey to medium grey, moderately hard to hard, 
subfissile to massive with moderately strong siliceous cement. It was 
moderately arenaceous and moderately argillaceous in part with trace 
to common glauconite, trace dolomite, trace micromicaceous in part, 
and occasional fossil fragments in part. 

Gas Peaks 

Depth Gas (%) Cl c2 c3 IC4 NC4 cs 

1649m 2.76 2.60 0.029 0.0178 0.0009 0.0026 - 
1662m 4.06 3.20 0.045 0.0267 0 
1811m 2.10 2.08 0.022 0.0116 0.0008 0.;019 - 

Ihere were no oil shows recorded in the Sherbrook Group. Maximum gas 
was 4.06%. 

1816-2100 m: UPPER SHIPWRECK GROUP 
SANDSTONE WITH MINOR INTERLAMINATED CLAYSTONE AND 

SILTSTONE 

SANDSTONE: light grey to off-white with translucent to clear quartz 
grains. It consisted of friable to hard, very fine to very coarse 
grains which were dominantly medium to coarse. The grains are mostly 
subrounded to subangular and moderately to poorly sorted and have 
trace to common siliceous cement forming quartz overgrowths. There is 
trace to common very light grey argillaceous matrix, trace to common 
white kaolin, trace carbonaceous specks, and trace pyrite aggregates 
and cement. Fair to good inferred porosity. 

-- ------ -.__ -- --- 
CLAYSTONE: light grey to medium grey to occasionally dark grey. It 
was firm to moderately hard, massive to subblocky, very silty and 
arenaceous in part, trace to non-calcareous, common to trace black 
carbonaceous material and traces of pyrite. 

SILTSTONE: dark grey to black, moderately hard to hard, subfissile to 
sub-blocky. There was traces of quartz sand, argillaceous in part 
with trace Carbonaceous specks. 

BHPP: Minerva-I 
Page -2S- 



Gas Peaks 

Depth c3 IC4 NC4 CS 

1823m 1.06 1.03 0.011 0.0049 
1879m 1.02 1.017 0.011 0.0047 
1883m 1.11 1.08 
189Om 1.23 1.14 
1908m 1.55 1.43 0.154 0.0074 

No oil shows were recorded in the Upper Shipwreck Group. Maximum gas 
was 1.55%. 

2100-2425 m: LOWER SHIPWRECK GROUP 
INTERBEDDED SANDSTONE AND CLAYSTONE WITH MINOR SILTSTONE 

ARGILLACEOUS SANDSTONE: light grey to off-white and occasionally 
light olive grey with translucent to clear quartz grains. The 
sandstone consisted of friable to hard, 
were dominantly medium. 

fine to coarse grains which 
The grains are mostly rounded to subangular 

and moderately to well sorted and have common to abundant white to 
light grey argillaceous matrix. There is trace to common pale green, 
brown, pale yellow, red, and black lithics, occasional siliceous and 
calcareous cement, 
specks, and 

trace to common white kaolin, trace carbonaceous 

porosity. 
trace pyrite aggregates and cement.joor inferred,, 

_ _c.-c 
CLAYSTONE: light grey to medium grey. It was soft, amorphous, - 
dispersive, very arenaceous' in 

very 
part, common to trace 

carbonaceous material, massive. 

SILTSTONE: light to medium grey, moderately hard to hard, subfissile 
to blocky. 

There were no oil or gas shows recorded in the Lower Shipwreck Group. 
Maximum gas was 0.35%. 
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5. TESTING AND EVALUATION 
a. Hydrocarbon Evaluation 

Standard mudlogging techniques were 
Minerva-1 well. Total combustible 

utilized while drilling the 
gas levels in the mud were 

monitored continuously using an FID Total Gas Detector. The gas was 
also analyzed for its components (methane through pentane) using an 
FID Chromatograph and the data was continuously recorded on-line via 
the use of an Integrator. Carbon dioxide and hydrogen sulfide 
detectors were also run for the duration of the well. The drill 
cuttings, unwashed and washed were observed under ultra-violet light 
and cut with solvent to check for the 
hydrocarbons. 

presence of liquid 
Selected chromatograph data at certain depth intervals 

were used to produce gas ratio plots as an aid in interpreting any 
oil shows. 

b. W ireline Logging 

c. 

DLL-MSFL-AS-AMS-GR-CAL 
FMS-CNL-LDL 
VSP 
RFT 
DLL-MSFL-AS-AMS-GR-CAL 
CST (60 shots) (57 recovered) 

Coring 

Three successive fiberglass sleeved cores were cut in the 8.9@ 
section of this well, from 1821 - 1847 metres. 

CORE NUMBER DEPTH INTERVAL(m) RECOVERY (&) 

1 1821.0 - 1828.0 m : 7.0 m 43 
2 1828.0 - 1842.5 m : 14.5 m 92 
3 1842.5 - 1847.0 m : 4.5 m 100 
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d. Measurement-mile-Drilling (MWD). 

MWD service was provided 'by Eastman-Teleco from 540-2107 metres. 
Data was regularly transferred to EXLOG's DrillByte computer and 

c- lotted against penetration rates. The data was submitted to BHPP on 
a daily basis. See Appendix IV for the MWD data plot. 

__- 
e. Repeat Formation Testing 

33 RFT pretests were performed in one run. Three (3) RFT samples were 
taken at 1649.8 metres, 1931.0 metres and 1942.5 metres. 

Chromatograph analyses were performed on the gas samples and the 
results are tabulated in Table 6. 

f. Drill Stem Test 

Minerva-1 was tested using the Drill Stem Test (DST). The zone tested 
was from 1838-1816 metres. 

DST-2 Chronology: 

Time Activity 

08.04.93 

04:30 
05:oo 
17:03 

07:17 
07:30 
07:35 

08:12 

08:30 
09:22 
10:05 
10:21 
lo:23 
lo:24 
10:30 
13:oo 

16:30 

19:15 
21:30 

Rig up Wireline. 
Prepare and run Perforating Gun #l. 
Fire Perforating Gun ‘(perforating 1838-1827 metres). 
POOH with wireline - 7 bbl gain. 
Close upper annulars 
Pump 7 bbls. Annular not closed. Gain in trip tank. 
Open upper annular, close lower. Pumped 25 bbls - gained in 
trip tank. 
Pump 10 bbls, gain 7 bbls in trip tank (2900 psi pump 
pressure). Bleed pressure from 2100 psi to 500 psi through 
choke. 
Observe well. , 
Bleed pressure from 350 psi to 100 psi in 100 psi increments. 
Pressure zero psi. 
Open choke. Observe well. 
Open upper annular. 
Open lower annular. Observe well. Well static. 
POOH with Schlumberger. Well static. 
Make up bit and BHA and RIH to 1815 metres. Break circulation 
at 989 metres. 
Circulate and increase mud density to 1.17 sg. Flow-check. 
Maximum gas 5.35%. Bottoms-up gas 1.14%. Spot 20 bbl hi-vis 
pill and flow-check - OK. 
POOH. Hole took correct displacement. 
Rig up and run 3.5" tubing. 
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09.03.93 

00: 00 
03:30 
04:oo 
06:31 

08:18 
08:45 
11:12 

12:oo 
13:oo 
15:30 

Continue make up and rack back in derrick 3.5" tubing. 
Rig up Schlumberger. 
Prepare and run Perforating Gun #2. 
Fired Perforating Gun #2 (perforations 1827.5 -1825 metres 
and 1821 - 1816 metres). 
POOH with perforating guns and lay out same. 
Prepare and run Baker Packer Assembly NA@1. 
Set Baker Packer ,rAN at 1800 metres. Monitor hole on trip 
tank. Losses 1 bbl/hr. 
POOH with wireline and rig down Schlumberger. 
Make up test string and RIH. 
Pressure test HRS surface equipment and test tools to 3500 
psi for 10 minutes. .OK. 

16:45 Continue RIH whilst make up 3.5" tubing to 870 metres. 
19:oo Rig up and test tubing to 3500 psi for 10 minutes. 
19:30 Continue to RIH whilst making up 3.5" tubing. 

10.04.93 

00:15 
01: 00 
02:oo 
03:oo 
03:17 

05:oo 
06:OO 

06:30 
07:oo 
07:30 
ll:oo 
11:30 
12:oo 
12:30 

15:oo 

15:15 
15:45 

19:oo 

19:26 

Pressure-test tubing and test valve to 3500 psi. 
Paint 3 joints. Continue to RIH with 3.5" tubing. 
Increase flow from tubing string. Install TIW valve. 
Rig up to reverse-circulate. 
Close annular. Reverse-circulate - max gas 18.4%. Continue 
circulate for 300 stks until brine at 1.17 sg throughout 
hole. Shut down pump and observe well. Static. 
Continue RIH. Stab into packer. 
Close annular, 
1300 psi. 

shear TST, cycle OMNI valve and test packer to 

POOH for space out calculations. ,- 
Trip 3 stands to confirm space out calculations. 
Run upper test string. 
Rig up extended bails for lubricator. 
Pick up flow head. 
Rig up coflex hose and kill line. 
Rig up HRS on rig floor and test shear rams. Close upper pipe 
rams. Test surface equipment. Function test OMNI valve to 
blank and pressure-test from OMNI to choke. 
Function OMNI several times to circulate port and displace 20 
bbls diesel. 
Function OMNI to Position 1. Held safety meeting. 
Open lower pipe rams and function OMNI pressure to 2300 psi 
to shear lower pipe ram pins. Bleed off pressure up annulus 
to 1300 psi and open well to flow to starboard side burner 
boom. 
Shut in well. Bleed off. Lower pipe ram not closing. Pressure 
up to 2500 psi and hold for 10 minutes. 
Bleed off. Well shut in. Monitor trip tank. 
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11.04.93 

0o:oo Well shut in. Continue monitor trip tank. 
03:19 Open well to port side burner boom. Maintain 1300 psi On 

annulus. 
15:40 Wind change. Change flow to starboard burner boom. Maintain 

1300 psi annulus pressure. 

12.04.93 

03:20 Shut in well. Monitor well on trip tank. Monitor annulus 
pressure (0 psi). 

13.04.93 

03:30 
04:15 
04:30 
05:oo 
05:15 

06:OO 
07:oo 
07:15 
08:OO 
lo:oo 
10:30 

Cycle OMNI valve 
Reverse-circulate with rig pumps to HRS choke and separator. 
Rig up Halliburton. Open variables. Pump 10 bbls mud. 
Close variables. Cycle OMNI valve to well test position. 
Bull head. Pump 12 bbl into formation. Maximum pressure 2000 
psi. 
Cycle OMNI valve. Pump down string to check that OMNI open. 
Open variables. 
Observe well. 
Circulate bottoms-up. Maximum gas 1.55% 
Rig down flow head, coflex hose and kill line. 
Observe well for 10 minutes - OK. POOH with 3.5" tubing. 

i Y uring the testing gas was collected from the HRS separator and 
analysed. The averaged results were as follows: 
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6. DATA INVENTORY 

The following were supplied to BHPP on a daily basis or as required: 

1 copy Morning Report 
1 copy Hydraulic& Printout 
1 copy Formation R-valuation Log 

In addition, data was transmitted by modem, on a daily basis, to a 
Drillbyte system in BHPPs Melbourne office. 

On completion of Minerva-1, all charts, worksheets, raw data and data 
disks were forwarded to EXLOG Australia. 
Final Well Report were compiled, 

Four (4) copies of the 
Tdith EXLOG Australia retaining one 

(1) copy, as well as all relevant data. 

EXLOG Australia will use all reasonable diligence to maintain and 
store the listed items in a manner to reasonably prevent damage or 
loss. Provided, however, 
for the loss, 

EXLOG Australia assumes no responsibility 

herein, 
damage or theft of these items or information contained 

and shall not be liable to the Operator in any such event 
irrespective of 
EXLOG Australia 

cause, fault, or the active or passive negligence of 
its employees. 
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TABLES 

- 

1. Deviation Survey Record 

2. Casing and Cementing Details 
3. Drilling Fluid Properties 
4. Bit Record 
5. Bit Hydraulics Record 
6. RFT Preliminary results 



Table 1: Surrey Data 

Depth Inclination Azimuth 
I deg de 

560 1.0 - 
572 0.6 265.0 
719 0.4 216.2 
863 0.6 202.9 

1038 1.5 214.1 
1180 2.5 201.8 
1265 3.7 203.6 
1296 4.0 211.0 
1385 4.8 200.8 
1473 5.4 206.0 
1559 6.0 216.0 
1671 6.8 196.0 
1733 7.4 192.7 
1791 7.6 187.8 
1880 7.6 185.7 
1908 7.6 183.2 
1937 7.6 182.1 
1966 8.2 177.6 
1995 8.6 175.5 
2020 8.8 173.0 
2050 8.9 170.5 
2081 9.0 165.3 

Table 2: Casing and Cementing Sorrarl 

Bole Bole Casing Size Height Shoe Joints Cement Details 
Depth Size llor ID Depth Ran 

I in in ia PPf 1) 

115 36.00 30.000 29,000 310 114 3 351s: ‘C’ cerent 6 1.89 sg (15.8 ppg) t 2X CaCl 

560 17.50 13.375 12.347 68 549 39 Lead: 635 sx Class ‘G’ ceuent 6 1.50 sg (12.5 ppg) 
+ 0.45 gal/sx Bconolite 
Tail: 502 sx Class ‘G’ neat slurry 6 1.90 sg (15.8 ppg) 
Displaced aith 220 bbl seaaater 

1204 I 12.25 I 9.375 8.681 /47I 1189 I 74 I 311 sx Class ‘G’ cement Neat 9 1.89 sg (15.8ppg) 
displaced with 10 bbl drilling water + 260 bbl drillrud 

2108 8.50 ‘1.000 6.184 29 2108 84 Lead: 173 sx Class ‘6’ cement 6 1.58 sg (13.2 ppg) + 
16.8 gals DBPOMKR + 63 gals EALAD322L + 50 bbls uixaate 
Tail: 132 sx Class ‘G’ neat slurry 6 1.89 sg (15.7 ppg) 
+ 15 bbls rixnater + 21.5 gals EALAD322L 



Table 3: Hod Properties 

- 

Depth nw 9is PY TP Gels t FC SOL OIL SD MBT pB Cl Ca I+ El PBPA 
R sg sec/qt cp lb/cftz Ib/cft’ cc l/32’ 2 t t Ippr &I ihg/l X lb/bb. 

l&/l OR 

560 1.03 Seawater nith Guar Gum Ei-Vis saeeps used for the 36.0, 9.8’75, 17.5’ hole sections 

746 1.09 50 17 19 5/12 6.0 l-0 5.5 - 0.25 8.0 9.1 31.0 120 32.0 6.1 0.99 
1130 1.10 58 18 22 B/l4 5.5 1.0 6.0 - 0.50 10.0 9.0 25.0 200 26.3 5.0 - 
1203 1.13 50 18 21 6/14 5.0 1.0 6.6 - 0.25 12.0 9.0 27.0 160 27.7 5.4 - 
1320 1.12 48 16 18 5/8 4.8 1.0 6.8 - Tr 12.0 9.7 27.0 400 29.6 5.6 0.81 
1635 1.15 52 20 25 10/21 5.0 1.0 7.6 - Tr 14.0 9.2 25.0 320 25.0 4.8 0.81 
1745 1.17 56 18 26 8/28 5.5 1.0 8.5 - Tr 15.0 9.0 34.0 240 30.5 5.8 - 
1828 1.16 50 20 20 4/20 6.0 - 9.9 - Tr 17.5 9.0 35.0 230 30.0 5.7 0.81 
1842 1.17 50 15 20 4/18 6.0 1.0 9.1 - Tr 17.5 9.0 34.0 200 23.0 4.4 1.10 
1921 1.15 46 12 16 4/25 5.5 1.0 9.4 - Tr 15.0 9.0 45.0 170 36.0 6.9 1.10 
1971 1.15 46 12 15 5/25 5.5 1.0 9.4 - Tr 15.0 9.5 45.0 120 37.0 7.1 1.10 
2031 1.13 45 12 18 5/25 5.5 1.0 8.0 - - 15.0 9.5 45.0 120 34.0 6.5 1.10 
2084 1.15 43 12 16 305 5.0 1.0 8.5 - 0.1 13.0 8.5 51.0 230 40.7 7.8 1.10 
2107 1.15 45 17 20 I/l4 4.6 1.0 8.5 - 0.1 13.0 9.4 49.0 120 37.0 7.1 1.10 
2131 1.15 45 12 16 317 5.0 1.0 8.5 - Tr 11.0 8.6 45.0 100 34.6 6.6 1.10 
2140 1.15 43 14 16 3/7 4.8 1.0 8.5 - Tr 11.0 9.4 45.0 180 36.0 6.8 1.20 
2209 1.15 45 15 18 5/6 4.5 1.0 8.5 - Tr 10.0 8.9 49.0 280 43.0 8.1 1.38 
2248 1.16 45 15 18 518 5.2 1.0 8.5 - Tr 10.0 9.0 49.0 240 41.2 7.8 1.38 
2295 1.15 42 14 17 416 5.4 1.0 8.6 - Tr 10.0 9.0 49.0 240 42.0 7.8 1.35 
2362 1.15 46 15 19 5/9 5.0 1.0 8.6 - Tr 11.0 9.2 49.0 240 39.0 7.5 1.33 
2425 1.15 46 15 21 519 1.0 8.6 - Tr 11.0 9.1 49.0 120 36.5 6.9 1.31 



Table 4: Bit Pecord 

- 
2 

- 
3 

- 
4 

s 

- 
7 

i- 

- 
10 

11 

- 
12 

- 
13 

- 
14 

- 
15 

- 
16 

- 
17 

= 

Bit Vendor Type Sire IADC Jets Depth Metres Eours Avg WOB PPH Torque 
s in I/32’ In (R) run POP klb arps 

NBl Security S3J 26.00 111 24,24,24 82.0 23.0 0.65 35.38 O-10 75-80 250-470 
E/O 36.00 111 CJx20,4x20 

NB2 Security S44GP 9.875 137 3x16 105.0. -455.0 3.53 128.9 O-17 loo-120 40-119 

Ml. 1 Security S3J 26.00 111 24,24,24 Open 9.875’ up hole to 36.0” from 105-1151 
B/O 36.00 111 CJx20,4x20 

Pup 
psi 

GPH 

1150 1180 

1770 760 

I  

Grade 
IODLBGOK 

2-2-NT-A-1 
I -NO-TD 

2-2-WT-A-K 
I -NO-TD 

2-2-M-A-l 
1 -NO-TD 

NB3 Security SS44G 17.50 135 18,18,18 Open 9.875” up hole to 17.50’ from 115-5600 l-l-NO-A-8 
l-NO-TD 

NB4 HTC ATBllEG 12.25 437 13,16,18 560.0 644.0 22.47 28.66 lo-40 120-140 200-450 2850 755 2-3-WI-B 
t-KC-TD 

NB5 Security SS44G 8.50 135 OPBN 1204.0 5.0 3.35 1.5 20-25 76-81 75-152 650 430 6-2-B&N-l 
I-BO-PE 

NB6 Eycalog DS618 8.50 3x12,11,10 1209.0 612.0 24.23 43.0 O-18 75-180 200-560 2300 530 3-t-I/O-N-D 
I-PC-CP 

CBl DBS CD93 8.50 9x9 1821 7.0 1.0 7.0 6-27 70-144 158-421 750 274 I-I-BT-S-D 
I-CT-PU 

182 DBS CB303 8.50 1828 14.5 7.0 2.07 18-28 110-150 119-376 1100 304 0-8-80-S-D 
I -NO-PR 

CB3 DBS CD502 8.5 9x9 1842.5 4.5 1.13 4.0 8-16 72-114 128-386 420 199 0-t-EO-S-K 
I-CT-PR 

187 ETC ATE22 8.5 517 3x12 1847 184.0 18.82 9.8 7-29 91-141 132-608 2500 458 t-t-BT-E-8 
2-PC-PE 

NBS ETC ATE33 8.5 537 3x12 2031 76.0 8.15 9.2 17-31 97-103 106-519 2600 467 I-1-EO-A-K 
I -NO-FE 

NB9 ISecurity E?ISG / 8.5 1335 IOPKN JKTS IfIPKR TRIP I-5-UT-A-6 
I -NO-ID 

UE9.1 Security E77SG 8.5 335 SCRAPKE IfON 4-5-WT-A-6 
I -NO-‘ID 

PE9.2 Security E77SG 8.5 335 WIPKR TRIP 4-5-UT-A-6 
I-NO-‘ID 

885.1 Security SS44G 8.5 135 RKAB OUT CKMKNT t-3-BC-N-1 
I-BU-BEA 

NBlO /I1C / 33 / 6.0 1136 /081LL CKHKNT 2-2-HT-A-1 
I -NO-DP 



Table 4: Bit Pecord cont’d.. 

Run Bit Vendor Vpe Size IADC Jets Depth Uetrea Boars Arg HOB PPM Torque Pump GPB Grade 
I s in 1132 l In (I) run BOP Hb arps psi IODLBGOR 

[‘8 8810.1 ETC 53 6.0 136 3x12 2107 24.0 8.08 3.0 lo-17 41-64 106-321 2170 261 t-8-11’1-6-2 
2-NO-TQ 

.-..A 
19 NBll Eycalog DS46EG6 6.0 PDC 3x11 2131 78.0 8.08 9.6 5-13 75-110 loo-240 2700 265 t-t-LC-NS-D 

-I-WC-PK 

20 NB12 ETC ATJ44C 6.0 627 3x11 2209 86.0 17.77 4.8 14-23 67-87 100-200 1500 242 I-5-HT-A-K 
-I-PI-Eli 

21 NB13 MITE P3 6.0 537X 3x11 2295 130.0 23.50 5.5 20-25 71 100-180 1800 255 I-4-HT-A-l- 
I-BT-TD 

c 
Wotc : 61ulc in l/16’ 



Table 5: EIdraulics Summary 

Bit Depth Bole Jets IH PV/TP Flea KCD Annular Velocities Jet EEP Impact Loss Purp ZBi 
I Size Rate Ifin; DP i DC I Crit Vel Force Bit Pres Los 

I in sg m sg r/in m/set bp Ibf psi psi 

NB2 560 9.875 16,16,16 1.03 l/l 760 __l.OS 5 : 80 :170 ; 27 126 584 1401 1317 1770 75 

1183 560 17.500 18,18,18 1.03 l/l 1080 1.03 11 I 29 ; 37 ; 26 142 1046 2235 1661 2700 62 

NB4 765 12.25 13,16,18 1.09 l7/18 753 1.10 15 ; 46 I 69 ; 118 128 632 1492 1439 2600 55 
1204 1.13 18/21 755 1 .I4 16 t 46 f 69 I 127 129 660 1555 1499 2850 53 

NB5 1208 8.50 Open 1.13 19/20 377 1.18 8 1 57 I 94 t 164 16 5 95 22 500 5 

NB6 1329 8.50 12,12,12 1.12 16/18 485 1.18 10 I 74 :121 : 151 95 228 730 807 2000 40 
11,lO I I I 

1747 1.16 19/24 530 1.23 11 i 86 i132 i 

1 

175 

1 

104 308 

1 1 

903 998 2300 43 

CBl 1828 8.50 9x9 1.17 l8/26 274 1.22 5.61 44 ; 65 ; 171 48 334 216 602 750 29 

CB2 1842 8.50 3x9,2x10 1.17 20/20 303 1.22 6.21 48 I 85 : 171 104 180 524 1019 1500 70 

CB3 1847 8.50 9x9 1.15 15/18 108 1.17 2.2; 17 : 27 ; 153 19 2 33 33 200 17 

NB7 1971 8.50 3x12 1.15 15/18 457 1.20 9.4: 73 1113 f 146 135 448 1005 1681 2500 67 

NB7 2031 8.50 3x12 1.13 12/18 458 1.19 9.4; 73 :114 ; 146 135 451 1010 1688 2500 68 

NBE 2107 8.50 3x12 1.15 17/20 467 1.19 9.6: 48 lll6 : 163 138 477 1050 1755 2600 68 

10.1 2131 6.0 3x12 1.15 12/16 261 1.20 5.4; 40 :I45 I 155 77 83 328 548 2170 39 

Bll 2209 6.0 3x11 1.15 12/16 263 1.22 5.4: 40 ll46 I 155 92 121 396 788 1692 47 

B12 2295 6 .O 3x11 1.15 14/16 242 1.22 5.0: 37 1134 ; 163 85 92 335 667 1563 43 

B13 2362 6.0 3x11 1.15 lb/18 252 1.23 5.2: 38 ;140 ; 174 88 106 364 724 1722 42 
2425 1.15 15/18 255 1.23 5.21 39 ;142 1 174 90 110 372 748 1769 42 



Table 6: Preliminary Open Hole RFT Results 

KB: 25.0 m 
Date: 23/3/1993 

IT 
Test 
No. 

; 
3 

ii 

! 

ii 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

f3 
25 
26 
27 
28 
29 
30 
31 

if 
- 

Depth Strain HP 
Gauge Gauge 

mTVDDF mTVDSS wig 

1161.7 1136.7 
1651.5 1626.5 
1650.8 1625.8 
1649.8 1624.8 
1662.8 1637.8 
1662.2 1637.2 
1666.5 1641.5 
1666.8 1641.8 
1817.0 1792.0 
1829.5 1804.5 
1838.0 1813.0 
1845.0 1820.0 
1867.0 1842.0 
1875.5 1850.5 
1884.5 1859.5 
1890.6 1865.6 
1906.5 1881.5 
1919.0 1894.0 
1923.8 1898.8 
1931.0 1906.0 
1935.7 1910.7 
1937.6 1912.6 
1939.5 1914.5 
1942.8 1917.8 
1949.2 1924.2 
1941.9 1916.9 
1939.5 1914.5 
1941.0 1916.0 
1951.5 1926.5 
1953.2 1928.2 
1959.2 1934.2 
1966.2 1941.2 
1972.2 1947.2 
1992.0 1967.0 

L. 
,’ I  

Formation Pressure Temp. Comments 

0 
0 

2678.9 
2689.8 
2739.9 
2740.5 

2709.5 
2711.5 
2713.1 
2714.3 
2718.3 
2719.3 
2721.2 
2722.3 
2724.5 
2726.7 
2727.7 
2728.6 
2729.9 
2730.0 
2730.6 
2730.3 
2738.2 
2731.2 
2730.9 
2730.4 
2741.0 
2743.5 
2751.9 
2761.7 
2769.9 
2797.2 

psia -- 

13.0 
-- 

2694.59 
2705.43 
2755.80 
2756.55 

-- 
2725.09 
2726.08 
2728.28 
2829.17 
2733.38 
2733.96 
2736.13 
2737.20 
2739.36 
2741.91 
2742.19 
2743.36 
2744.70 
2744.80 
2745.70 
2746.01 
2752.48 
2745.86 
2745.92 
2745.22 
2755.98 
2758.30 
2766.66 
2775.91 
2784.55 
2811.95 

‘C 

58.8 

79.8 
80.2 
80.7 
81.0 
81.3 
81.4 
87.1 
87.2 
87.5 
88.3 
89.6 
90.4 
91.1 
91.9 
92.6 
93.3 
94.1 
94.0 
94.5 
94.4 
94.7 
95.0 
95.6 
95.6 
95.2 
95.4 
95.4 
95.6 
96.0 
96.4 
96.6 
97.4 

Good test on casing 
Tight 
Tight 
Good Test 
Good Test 
Possible lost seal 
Possible lost seal 
Tight 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 
Good Test 



RFT Sample Data Sheet (PRELIMINARY) 

Well: Minerva-1 
Date: 21 March 1993 
KB : 25.0 m 
Sample No: 1 
Depth : 1931.0 mAHKB 
TVDSS : 1901.7 m 
Formation Pressure: 2743.36 psia 

Chamber No: RFS-1227 
Chamber Size: 
Time To Fill: 
Opening Pressure: 
Gas Volume: 
Total Liquids: 
Oil/Condensate Volume: 
Filtrate/Water Volume: 
Gas Oil Ratio: 
Condensate Gas Ratio: 
Oil/Condensate Analysis 
Specific Gravity: 
Colour: 
Fluorescence: 

Gas Analysis: 
Cl: 
c2: 
c3: 
iC4: 
nC4: 
c5+: 
co2: 
H2S: 

Lower 
6 

25 
1850 

113 
570 

15 
555 

0:; 

Upper 
1 gal 
6 minutes 

1800 psig 
ft3 
cc 
cc 

::f/Stb 
Stb/MMscf 

Too small to measure 
Too small to measure 
Bright Blue 

81.57 % 
6.70 % 
0.04 % 
1.31.% 
1.34 % 

0.230 % 
1.8 % 

0 pm 

Water/Filtrate Analysis: 
Lower 

Rw: 0.134 
pH:Logged 
Cl- : 
Total Hardness (Ca/Mg): 
KCl: 24000 w/l 
Tritium Analysis: 
Average Activity: WA &/cc 
Returns: 
% Filtrate: 



RFT Sample Data Sheet (PRELIMINARY) 

Well: Minerva-1 
Date: 22'March 1993 
KB : 25.0 m 
Sample No: 2 
Depth: 1942.5 mAHKB 
TVDSS: 1938.1 m 
Formation Pressure: 2746.3 psia 

Chamber No: RFS-1157 Lower Upper 
Chamber Size: 6 1 
Time To Fill: 50 10 
Opening Pressure: 2050 2000 
Gas Volume: 78 
Total Liquids: 830 
Oil/Condensate Volume: 20 
Filtrate/Water Volume: 810 
Gas Oil Ratio: -- 
Condensate Gas Ratio: 1.6 

gal 
mins 
wig 
fta 
cc 
cc 
cc 
Scf/Stb 
Stb/MMscf 

Oil/Condensate Analysis 
Specific Gravity: Too small to measure 
Colour: Too small to measure 
Fluorescence: Bright Blue 

- 

Gas Analysis: 
Cl : 
c2: 
c3: 
iC4 : 
nC4: 
c5+: 
coz: 
HZS: 

79.92 % 
6.41 % 
9.40 % 
1.35 % 
2.20 % 
0.71 % 

2.0 % 
0 pm 

Water/Filtrate Analysis: 
Lower Drilled 

Rw: 0.084 
pH: 6.8 
Cl-: 42000 
Total Hardness (Ca/Mg): 
KCl: 38000 25000 mg/l 



RFT Sample Data Sheet (PRELIMINARY) 

Well: Minerva-1 
Date: 23 March 1993 
KB : 25.0 m 
Sample No: 3 
Depth: 1649.8 mAHKB 
TVDSS: 1647.9 m 
Formation Pressure: 2694.59 psia 

Chamber No: RFS-AD-11 
Chamber Size: 
Time To Fill: 
Opening Pressure: 
Gas Volume: 
Total Liquids: 
Oil/Condensate Volume: 
Filtrate/Water Volume: 
Gas Oil Ratio: 
Condensate Gas Ratio: 

Lower Upper 
6 1 gal 

25 6 minutes 
2100 2100 wig 
77.7 f-t3 
7500 cc 

cc 
cc 

-- Scf/Stb 
Stb/MMscf 

Oil/Condensate Analysis 
Specific Gravity: 
Colour: 
Fluorescence: 

Too small to measure 
Too small to measure 

Blue/White 

Gas Analysis: 
Cl: 
c2: 
c3: 
ic4: 
nC4: 
c5+: 
co2: 
H2S: 

89.67 % 
4.49 % 
4.27 % 
0.65 % 
0.72 % 

0.190 % 
0.6 % 

0 pm 
Water/Filtrate Analysis: Lower 
Rw 0.089 
pH: 6.4 
Cl-: 45000 

Total Hardness (Ca/Mg): 
KCl: 42000 mg/l 

Tritium Analysis: 

Average Activity: 
% Filtrate: 

N/A 



APPENDIX VI: Drilling Data Printout 



-ccImccccccc~mccImmcccc 
. . . . . . . m . . . . ..I..... 
000000000b00000000000 
uwwuwwwwwwwwwwwwwwwww 

000000000000000000000 
. . . . . . . . . . . . . . . . . . . . . 
000000000000000000000 

NLwCu--c--cr-crb-aC. 
W~O(O0~QIzn*wNcowO-r--.cwcu 
. .  .  .  .  .  .  .  ..a .m I. . . . . . .  
--ooo-oooooo---00-0000 

000000000000000000000 
. . . . . . L) . . . . . . . 
-bo.b-bI-o,-~~U***W**;W 
~wcnuw~or~c.*www*wc.arw*rucn 

000000000000000000000 
- . . . . . . . . . . . . . . . . . . . . 
000000000000000000000 
000000000000000000000 



DrillBYte Drilling Data Printout 
COHPANY : BRP PETROLEUH 
ml : HINBRVA 1 

TIKS DEPTH ROP VOB RP!l TRQ SPP FLOV MUD DGNSITY KU0 TRIP RETURNS PVT -BIT- ECD DXC GAS 
IN OUT 1N OUT IN OUT DEPTB 

h:m:scc il rlhr kib arp psi 6Pa sg -dcg C I bbl ats bh:ra sg x 

9th Narch 1993 
NB 12 SEC 9.875 3x16 
05:46:38 10’1.0 135.6 6.6 $1 50 1610 711 
05:4?:28 108.0 37.4 7.4 63 50 1617 730 
05:4!:15 109.1 32.8 6.3 72 48 1619 713 
05:50:05 110.0 64.9 7.2 ‘I? 54 1623 762 
05:51:22 111.0 47.7 8.1 77 50 1623 164 
05:52:28 112.0 60.2 7.2 79 49 1630 115 
05:51:14 113.0 52.5 7.0 118 48 1723 769 
05:54:49 114.0 120.7 8.9 120 59 1755 763 
05:$5:11 115.1 1?4,6 13.1 121 66 1760 159 
05:55:33 116.1 219.2 11.3 121 65 1760 '161 
05:55:58 ll?,l 142.6 10.9 121 $3 1760 ‘172 
06:12:12 118.0 51.2 6.3 53 52 1780 783 
06:13:45 119.0 78.9 4.7 115 59 1771 817 
06:14:22 120.2 139.9 6.2 120 70 I??? 817 
06:14:(3 121.1 181.0 9.5 120 71 1778 811 
06:15:05 122.0 156.1 3.1 120 68 1773 810 
06:15:2? 123.1 213.1 10.5 120 ?a 1773 808 
06:15:46 124.1 187.1 11.3 120 70 1770 808 
06:16:08 125.1 206.6 8.9 120 68 1770 812 
06:16:28 126.2 235.1 9.9 120 77 1770 816 
06:16:55 127.1 352.0 8.8 120 66 1770 819 
06:1?:28 128.1 140.1 9.0 120 69 1770 808 
06:1?:11 129.1 23115 12.3 120 79 1770 801 
06:18:06 130.1 185.6 10.5 120 61 1767 813 
06:18:26 131.0 166.2 9.7 120 71 1761 820 
06:18:18 132.1 198.4 10.9 120 72 1766 822 
06:li:lO 133.0 207.4 10.7 120 72 1768 820 
06:19:15 134.0 115.7 is3 120 61 1772 811 
06:20:13 135.1 152.8 10.6 120 67 1787 813 
06:20:41 136.2 160.9 10.6 120 60 1764 822 
06:21:02 137.0 138.3 11.1 120 11 1762 824 
06:21:2? 138.2 197.7 11.5 120 72 1765 811 
06:21:49 139.0 12111 11.2 120 63 1763 814 
06:22:1? 110.0 135.3 10.9 120 69 1760 819 
06:22:4? 111.0 192.6 8.3 120 63 1760 827 
06:23:20 142.1 123.1 10.1 120 72 1757 830 
06:23:19 113.1 119.1 8.1 120 59 1750 836 
06:24:lT 144.0 162.8 8.0 120 62 1773 811 
06:35:32 145.1 135.3 6.5 ll? 58 17’10 814 
06:35:56 146.0 Ill.8 8.1 116 84 1779 716 
06:36:18 117.1 178.1 11.0 116 95 1785 181 
06:36:33 148.0 209,? 11.1 116 81 1789 ‘185 
06:36:55 119.2 218.2 10.4 116 85 1790 Ia? 

1.03 0.00 17.7 0.0 97.1 666 2.0 0:OO 1.32 0.38 0.01) 
1.03 0.00 17.7 0.0 97.3 666 3.0 0:Ol 1,18 0.51 0.0(1 
1.03 0.00 I?,? 0.0 97.7 666 4.1 0:03 1.64 0.58 O.OI 
1.03 0.00 l?,? 0.0 97.9 665 5.0 0:04 la?! 0.45 0.01 
1.03 0.00 17.6 0.0 98.2 666 6.0 0:05 1.95 0.47 0.00 
1.03 0.00 17.6 0.0 98.5 665 7.0 0:06 2.12 0.40 0.00 
1.03 0.00 11.5 0.0 98.9 666 8.0 0:08 2.24 0.14 0.00 
1.03 0.00 17.5 0.0 ii.0 667 9.0 0:Oi 2.34 0.34 0.00 
1.03 0.00 17.5 0,o ii,1 666 10.1 0:oi 2.51 0.30 0.00 
1.03 0.00 17.5 0.0 99.2 666 11.1 0:Oi 2.65 0.25 0.00 
I.03 o.og 17.5 0.0 ii,3 666 12.1 0:lO 28’19 0.28 o,oa 
1.03 0.00 17.5 0.0 102.5 657 13.0 0:12 3.11 0.24 0.00 
1.03 0.00 17.3 0.0 103.0 657 14.0 0:13 3.17 0.25 0.00 
1.03 0.00 17.3 0.0 103.3 656 15.2 0:13 3.29 0.22 0.00 
1.03 0.00 17.3 0.0 103.4 656 16.1 0:ll 3.39 0.20 0.00 
1.03 OaOO 17.3 0.0 103.6 659 17.0 0:14 3.51 0.21 0.00 
1.03 0.00 17.3 0.0 103.7 657 18.1 0:lS 3.62 0.17 0.00 
1.03 0.00 17.3 0.0 103.9 657 19.1 0:ll 3.76 0.19 0.00 
1.03 0.00 ll.3 0.0 104.0 656 20.1 0:15 3.91 0.17 0.00 
1.03 0.00 17.3 0.0 104.2 657 21.2 O:l$ 1.04 0.15 0.00 
1.03 0.00 17.3 0.0 101.4 657 22.1 0:16 4.13 0.12 0.00 
1.03 0.00 17.3 0.0 101.6 657 23.1 0:16 1.20 0.18 0.00 
1.03 0.00 17.3 0.0 104.7 657 24.1 0:16 I.33 0.15 0.00 
1.03 0.00 17.3 0.0 104.9 657 25.1 O:l? 4.50 0.15 0.00 
1.03 0.00 17.2 0.0 105.0 657 26.0 O:l? 1.62 0115 0.00 
1.03 0.00 17.3 0.0 105.2 657 27.1 0:ll J.T? 0.14 0.00 
I,03 0.00 17.3 0.0 105.3 652 28.0 0:lB I.81 0.14 0.00 
1.03 0.00 17.2 0.0 105.6 650 29.0 0:18 4.87 0.14 0.00 
1.03 0,OO 17.2 0.0 105.8 650 30.1 0:li 5.07 0.15 0.00 
1.03 0.00 17.2 0.0 106.0 650 31.2 0:li 5.26 0.11 0.00 
1.03 0.00 17.3 0.0 106.1 650 32.0 0:li 5,30 O,l$ 0.00 
1.03 0.00 17.2 0.0 106.3 650 33.2 0:20 5.27 0.13 0.00 
1.03 0.00 17.2 0.0 106.5 650 34.0 0:20 5.24 0.16 0.00 
1.03 0.00 17.3 0.0 106.7 650 35.0 0:21 5.31 0.15 0.00 
1.03 0.00 17.3 0.0 106.9 650 36.0 0:21 5.32 0.12 0.00 
1.03 0.00 17.2 0.0 107.1 648 37.1 0:22 5.32 0.15 0.00 
1.03 0.00 17.3 0.0 107.1 610 38.1 0:22 5.37 0.15 0.00 
1.03 0.00 17.2 0.0 107.5 639 39.0 0:22 5.35 0.13 0.00 
1.03 0.00 17.2 0.0 109.7 610 40.1 0:23 1.08 0.67 0.00 
1.03 0.00 17.2 0.0 110.0 639 41.0 0:21 1.08 0.67 0.00 
1.03 0.00 17.3 0.0 110.1 610 42.1 0:21 1.08 0.65 0.00 
1.03 0.00 17.3 0.0 110.6 640 13.0 0:24 1.08 0.61 0.00 
1.03 0.00 17.2 0.0 111.0 610 4.2 0:25 1.08 0.59 0.00 



DrillByte Drilling Data Printout 
COHPANY : BAP PETROLEUN 
VBLL : KINBRVA 1 

TIXE DEPTH ROP VOB RPM TRQ SPP PLOY IUD DENSITY HUD TEHP RETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTH 

h:ur:sec I rlhr klb arp psi #PI -- 96 deg C a bbl Its hh:m tg x 

06:3?:11 
06:3?:35 
06:38:00 
06:38:20 
06:38:12 
06:3!:0? 
06339331 
06:3!:50 
06:kO:lS 
06:40:1! 
06:41:18 
06:41:14 
06:42:10 
06:42:31 
06:12:53 
06:43:20 
06:!3:54 
06:1!:25 
06:44:(? 
06:45:12 
06:45:3? 
06:46:0? 
06:56:53 
06:Sl: 12 
06:5?:30 
06:5?:52 
06:SS: 16 
06:58:38 
06:Si:OO 
06:59:25 
06:Si:~i 
0?:00:16 
0?:00:48 
0?:01:25 
0?:01:56 
0?:02: 18 
0?:02:45 
0?:03:13 
0?:03:40 
0?:0~:11 
0?:04:33 
0?:01:5? 
0?:05:22 
0?:05:50 
0?:06: 12 

150.2 161.0 12.2 116 86 1796 797 
151.1 137.0 8.9 116 76 l?!? 814 
152.2 156.2 9.1 118 79 1791 831 
153.1 164.0 10.7 119 80 1795 839 
151.1 167.3 9.0 119 84 1792 839 
155.2 201.5 9.5 119 73 1798 837 
156.0 139.3 8.8 119 76 1800 838 
157.0 169.7 10.8 119 81 1800 838 
158.1 134.4 9.8 119 71 1739 832 
159.1 126.1 8.1 119 65 1798 827 
160.0 131.1 891 119 77 1800 833 
161.1 1294’1 7.9 119 63 1800 836 
162.2 l??,S 9.5 119 76 1799 832 
163.0 158.7 9.3 119 85 1798 825 
164,O 178.5 9.5 113 81 1798 821 
165.1 328.1 8,1 113 66 1794 823 
166.0 99.3 8.7 II! 77 1732 806 
167.1 147.7 10.5 119 89 1797 771 
168.1 132.7 9.3 119 72 1794 763 
169.0 143.5 10.2 119 83 1791 185 
170.1 146.8 9.6 119 75 1794 797 
171.0 103.4 7.8 119 64 1800 799 
172.1 45.9 7.1 119 70 1789 779 
173.1 201.9 10.6 119 93 1779 755 
l?(*l 111.1 11.4 119 79 1779 761 
175.1 1?!,! 9.9 119 80 1780 772 
176.1 119.7 9.6 119 84 1780 775 
177.1 159.7 11.1 120 88 1780 783 
178.2 268.0 11.1 119 87 1783 779 
179.1 148.3 10.0 120 77 1787 769 
180.0 138.7 10.0 119 81 1790 761 
181.2 155.5 11.6 119 74 1785 767 
182.1 133.4 7.1 120 66 1789 772 
183.0 98.0 1.6 120 63 1788 776 
184.1 160.1 9.0 119 78 1790 178 
185,l 157,O 3.2 119 70 1790 ‘176 
186.1 118.4 7.9 120 66 1785 775 
187.2 152.8 9.5 120 75 1787 ‘177 
188~0 100.8 6.6 119 60 1781 780 
189.1 165.5 9.6 119 83 1788 787 
190.0 116.8 10.4 119 78 1781 789 
191.1 158.8 10.7 119 18 1780 787 
132.0 139.4 9.6 120 69 1780 777 
193,l 138.3 10.7 119 77 1780 166 
191.0 155.9 10.1 119 12 1780 768 

1.03 0.00 17.2 0.0 111.3 610 IS,2 0:25 1.09 0.68 0.00 
1.03 0.00 17.2 0.0 111.6 639 46.1 0:25 1.09 0.69 0.00 
1.03 0.00 17.2 0.0 112.1 611 41.2 0:26 1.03 0.66 0.00 :; 
1.03 0.00 17.2 0.0 112.4 640 18.1 0:26 1.09 0.67 0.00 : 
1.03 0.00 17.2 0.0 112.8 639 19.1 0:26 1.09 0.64 0.00 . 
1.03 0.00 17.2 0.0 113.2 640 50.2 O:t? 1.10 0.60 0.00 ; 
1.03 0.00 17.2 0.0 113.6 610 51.0 0:2? 1.10 0.68 0.00 1. 
1.03 0.00 17.2 0.0 113.9 610. 52.0 0:2? 1.10 0.66 0.00 ” 
1.03 0.00 17.2 0.0 111.3 610 53.1 0:28 1.10 0.70 0.00 . . 
1.03 0,OO 1762 0.0 111.8 640 51.1 0:28 1.10 0.70 0.00 . 
1.03 0.00 17.2 0.0 115.3 610 55.0 0:2! 1.10 0.69 0.00 
1.03 0.00 17.2 0.0 115.8 610 56.1 0:2! 1.10 0.69 0.00 ’ 
1.03 0.00 17.2 0.0 116.2 638 57.2 0:30 1.10 Da63 0.00 
1.03 0.00 17.2 0.0 116.6 630 58.0 0:30 1,lO 0.66 0,OO 
1.03 0.00 17.2 0.0 11619 623 59.0 0:30 1.10 0.63 0.00 
1.03 0.00 17.2 0.0 111.4 623 60.1 0:31 1.10 0.17 0.00 
1.03 0.00 17.2 0.0 117.9 622 61.0 0:31 1.09 0.77 0.00 
1.03 0.00 17.2 0.0 118.1 622 62.1 0:32 1.09 0.69 0.00 . 
1.03 0.00 1?,2 0.0 118.7 622 63.1 0:32 1.09 0.70 0.00 
1.03 0.00 17.2 0.0 119.1 622 64.0 0:33 1.09 0.69 0.00 
1.03 0.00 17.2 0.0 119.5 622 65.1 0:33 1.09 0.68 0.00 
1.03 0.00 17.2 0.0 120.0 622 66.0 0:34 1.09 0.74 0.00 . 
1.03 0.00 17.2 0.0 124.0 622 67.1 0:34 1.09 0.16 0.00 
1.03 0.00 17.1 0.0 124.3 623 68.1 0:34 1.09 0.62 0.00 
1.03 0.00 17.2 0.0 124.7 620 69.1 0:35 1.09 0.67 0.00 
1.03 0.00 17.2 0.0 125.2 612 70.1 0:35 I.09 0.61 0.00 
1.03 0.00 17.1 0.0 125.7 613 71.1 0:35 1.09 0.68 0,OO 
1.03 0.00 17.1 0.0 126.2 612 72.1 0:36 1.03 0.68 0.00 
1.03 0.00 17.2 0.0 126.6 613 73.2 0:36 1.09 0.55 0.00 
la03 0.00 17.2 0.0 127.1 613 74.1 0:3? 1.09 0.69 0,OO 
1.03 0.00 17.1 0.0 127.6 613 75.0 0:3? 1.09 O.?l 0.00 
1.03 0.00 17.2 0.0 128.2 613 76.2 0:3? 1.09 0.69 0.00 
1.03 0.00 17.2 0.0 128.8 613 77.1 0:38 1.09 0.67 0.00 
1,03 0.00 17.2 0.0 129.7 613 78.0 0:38 1.09 0.10 0.00 
1.03 0.00 17.2 0.0 130.3 613 79.1 0:3! 1.09 0.66 0.00 
1.03 0.00 17.2 0.0 130.7 613 80.1 0:3! 1.09 0.66 0.00 
1.03 0.00 17.1 0.0 131.3 613 81.1 O:!O 1.03 O.?t 0.00 
1.03 0,OO 17.2 0.0 131.8 613 82.2 0:40 1.09 0.68 0.00 
1.03 0.00 17.2 0.0 132.5 607 83.0 0:ll 1.09 0.73 0.00 
1.03 0.00 17.2 0.0 133.1 600 84.1 O:(l 1.09 0.66 0.00 
1.03 0.00 17.2 0.0 133.6 599 85.0 0:!2 1.09 0.70 0,OO 
1.03 0.00 17.1 0.0 134.1 600 86.1 0:42 1.09 0.68 0.00 
1.03 0.00 11.1 0.0 134.6 599 87.0 0:12 1.09 0.70 0.00 
1.03 0.00 17.2 0.0 135.2 599 88.1 0:43 1.09 0.72 0.00 
1.03 0.00 17.2 0.0 135.7 599 89.0 0:43 1.09 0.68 0,OO 
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DrillBltt Drilling Data Printout 
COHPAHY : BRP PBTROLEUW 
YELL : HINERVA 1 

DEPTB ROP UOB RPM TRQ SPP PLOU HUD DENSITY MUD TEHP RETURNS PVT -BIT- RCD DXC GAS I . 
IN OUT IN OUT IN OUT DEPTE 

h:ar:rec I r/hr tlb ASP p8i fP8 -- Sg dcg C 8 bbi St8 hhm sg I 

07:kk:39 210.0 82.? 9.3 116 88 1778 811 
O?:k5:13 211.1 110.2 lOa2 116 85 1773 842 
07:kS:kO 212.1 140.2 5.9 116 65 1777 812 
07:16:14 243.1 90.8 7.1 116 81 1793 812 
07:16:52 244.1 85.8 7.0 116 80 1679 815 
07:17:32 245.0 90.2 8.4 116 81 1518 861 
0?:18:23 246.1 79.5 8.1 116 76 1623 870 
07:19:01 247.0 80.9 8.5 116 8k 1761 871 
07:k9:35 248.1 112.2 10.8 116 91 1768 862 
07:50:06 249.1 115.7 lOa9 116 90 1767 819 
07:50:38 250.1 115.5 10.2 116 89 1767 842 
07:51:08 251.0 135.1 10.0 119 90 1762 838 
07:51:35 252.0 125.6 9.5 120 83 1763 837 
07:52:03 253.0 153.8 9.7 121 90 1769 838 
07:52:34 254.2 188.2 9.2 121 87 1770 839 
07:53:03 255.0 108.3 7.3 121 81 1788 839 
0?:53:33 256.1 110.3 6.9 121 82 1675 815 
08:02:10 257.2 100.5 1.8 121 70 1630 79k 
08:02:32 258.0 139.0 5.3 121 85 1759 'I48 
08:02:57 259.0 136.6 8.9 121 100 1774 778 
08:03:09 260.0 160.0 8.5 121 9k 1780 780 
08:03:35 261.5 128.7 3.0 121 64 1785 770 
08:03:15 262.1 92.0 5.3 121 90 1780 762 
08:01:16 263.0 105.7 k.9 121 81 1782 755 
08:04:57 264.1 100.5 1.k 121 88 1783 '116 
08:05:28 265.1 115.4 1.6 121 100 1780 710 
08:06:05 266.1 95.9 7.5 121 96 1780 755 
08:06:39 267.0 104.5 1.8 121 89 1780 770 
08:07:22 268.0 82.1 2.7 121 7k 1782 773 
08:07:56 269.0 96.6 1.6 121 90 1785 770 
08:08:10 270.0 82.5 ‘1.k 121 106 1781 771 
08:09:16 271,l 106.6 5.2 121 91 1780 761 
08:09:54 2'12.0 93.0 k.7 121 97 1774 753 
08:10:36 273.0 96.1 5.0 121 96 1772 746 
08:11:18 271.0 110.2 0.1 121 70 1774 752 
08:11:42 275.0 200.2 1.1 121 ‘I7 1770 718 
08:12:31 2?6,2 146.6 1.6 121 84 1782 162 
08:12:57 277.4 353,O 0.0 121 56 1781 763 
08313314 278.2 169.1 0.1 121 39 1716 159 
08313336 279.1 143.3 0.5 121 38 1688 769 
08:13:55 280.1 185.5 0.0 121 33 1770 T98 
08:14:09 281.2 248.3 4.8 121 121 1770 830 
08:11:37 282.0 94.6 7.9 121 68 1770 843 
08:15:21 283.2 223.0 10.1 121 66 1765 810 
08:15:43 281,l 152.7 11.4 121 76 1770 785 

1.03 0.00 1’1.3 0.0 17604 558 135.0 1:Ok 1.09 0.82 0.00 
1.03 0.00 17.2 0.0 177.3 558 136.1 I:05 1.09 0.76 0,OO 
1.03 0.00 17.3 0.0 178.1 558 137.1 1:05 1.09 0.61 0.00 
1.03 0.00 17.3 0.0 179.1 557 138.1 1:06 1.09 0.77 0.00 
1.03 0.00 17.2 0.0 180.1 557 139.1 I:06 1.09 0.7’1 0.00 
1.03 0.00 17.2 0.0 181.2 558 140.0 1:07 1.09 0.78 0.00 
1.03 0.00 17.2 0.0 182.6 557 141.1 1:08 1.09 0.81 0.00 
1.03 0.00 17.2 0.0 183.7 558 142.0 I:08 1.09 0.81 0.00 
1.03 0.00 17.2 0.0 184.7 557 113,l I:09 I.09 0.76 0.00 
1.03 0.00 17.2 0.0 185.5 557 144.1 1:lO la09 0.76 0.00 
1.03 0.00 17.2 0.0 186,4 558 115.1 1:lO 1.08 O,T5 0.00 
1.03 0.00 17.2 0.0 187,2 557 146.0 1:ll 1.08 0.12 0,OO 
1.03 0.00 1’1.2 0.0 187.9 558 147.0 1:11 1.08 0.73 0.00 
1.03 0.00 17.2 0.0 188.7 55’1 148.0 I:11 1.08 0.68 0.00 
1.03 OaOO 17.2 0.0 189.5 557 119.2 1:12 1.08 0.62 0.00 
1.03 0.00 1702 0.0 190.3 557 150.0 I:12 1.08 0.73 0.00 
1*03 0.00 17.2 0.0 191.2 557 151.1 1:13 I,09 0.12 0.00 
1.03 0.00 17.2 0.0 195,6 557 152.2 I:13 It07 0.62 0.00 
1.03 0.00 17,2 0.0 196.1 557 153.0 I:13 1.08 0.61 0.00 
1.03 0.00 17.2 0.0 196.7 557 151.0 I:14 I,08 0.71 0.00 
la03 0.00 1’1.2 0.0 196.9 557 155.0 1:11 110% 0.66 0.00 
1.03 0.00 17.2 0.0 197.1 558 156.5 1:11 1.08 0.61 0.00 
1.03 0.00 17.2 0.0 197.1 IS? 157.1 1:15 1,07 0.74 0,oo 
1.03 0.00 17.2 0.0 198.0 557 158.0 I:15 1.07 0.70 0.00 
1.03 0.00 17.2 0.0 199.0 557 159.1 I:16 1.07 0.70 0.00 
1.03 0.00 17.2 0.0 199.8 557 160.1 I:16 1.07 0.73 0.00 
1.03 0.00 17.2 0.0 200.8 557 161.1 1:17 lsO8 0.78 0.00 
1.03 0.00 17.2 0.0 201.7 558 162.0 I:17 1.08 0.70 0.00 
1.03 0.00 17.2 0.0 202.9 557 163,O 1:18 la08 0.69 0.00 
1.03 0.00 17.2 0.0 203.8 557 164.0 I:19 1.08 0.72 0.00 
1.03 0.00 17.2 0.0 205.0 557 165.0 I:19 1.08 0.81 0.00 
1.03 0.00 17.2 0.0 206.0 557 166.1 1:20 I,07 0.71 0.00 
1.03 0.00 17.2 0.0 207.0 557 167.0 I:21 1.07 0.73 0.00 . 
1.03 0.00 17.2 0.0 208.1 557 168.0 I:21 1.07 0.73 0.00 
1.03 0.00 17.2 0.0 209.2 558 169.0 I:22 1.07 0.23 0.00 
1.03 0.00 17.2 0.0 209.9 557 170.0 I:22 1.07 0.45 0.00 
1.03 0.00 17.2 0.0 211.2 557 171.2 I:23 1.07 0,62 0.00 
1.03 0.00 17.2 0.0 21119 557 172.4 1:23 1.07 0.23 0,OO 
1.03 0.00 17.2 0.0 212.3 558 173.2 I:23 1.07 0.38 0.00 
1.03 0.00 17.2 0.0 213.0 558 171.1 I:23 1.08 0.46 0.00 
1.03 0.00 17.2 0.0 213.6 557 175.1 1:24 1.08 0.31 0.00 
1.03 0.00 17.2 0.0 211.0 557 176.2 1:24 la08 0.50 0.00 
1,03 0,oo 17.2 0.0 211.7 557 177.0 1:24 1.08 0.78 0.00 
1.03 0.00 17.2 0.0 216.1 558 178.2 I:25 1.08 0.60 0.00 
1.03 0.00 17.2 0.0 216.6 557 1’19.1 I:25 1.07 0.11 0.00 



DrillBlte Drilling Data Printout 
COHPANY : BHP PETROLBUll 
YELL : iINERVA 1 

: : * 

08:16:54 285.0 35.3 15.0 121 80 1770 773 
08: 11:08 286,l 241.2 7.6 121 49 1800 768 
08:17:21 287.1 273.1 9.7 121 75 1771 769 
08:27:26 288.0 61.1 8.7 121 51 1769 766 
08:27:41 289.3 342.9 4.3 121 40 1761 118 
08:27:57 290.0 153,6 7.7 120 71 1766 750 
08:29:01 291.0 45.5 14.2 121 89 1771 160 
08:29:57 292.1 72.2 13.1 120 83 1770 764 
08:31:03 293.0 19.1 13.0 120 82 1770 766 
08:33:22 294.0 29.2 13.6 120 78 1770 767 
08:35:01 295.0 37.9 13.5 120 95 1766 803 
08:35:22 296.2 365.7 3.3 120 46 1763 809 
08:35:35 297.1 228.3 0.2 120 68 1758 806 
08:35:41 298.1 292.6 0.1 120 ?4 1760 802 
08:36:00 299.2 286.5 0.1 120 32 1766 197 
08:36:09 300.2 472.0 0.1 120 26 1761 791 
08:36:20 301.1 380.1 0.1 120 28 1760 191 
08:36:27 302.1 351.4 0.3 120 24 1763 188 
08:36:36 303.1 554.3 0,5 120 28 1764 186 
08:36:48 304.3 353.0 0.7 120 29 1761 185 
08:36:58 305.1 288.3 1.0 120 30 1766 186 
08:37:12 306.3 325.2 0.5 120 43 1766 788 
08:37:22 307,l 271.0 0.2 120 96 1767 791 
08:37:31 308.0 292.0 0.5 120 50 1761 191 
08:37:49 309.3 309.1 0.1 120 47 1764 T90 
08:37:58 310.1 302.0 0.4 120 92 1761 187 
08:38:09 311.2 339.4 0.2 119 110 1767 786 
08:38:19 312.0 329.9 1.6 120 92 1761 783 
08:38:31 313.1 317.0 1.5 120 126 1795 183 
08:38:4! 314,l 280.1 0.6 120 108 1788 78k 
08:38:59 315.0 207.4 0.6 120 113 1770 188 
08:39: I? 316.1 237.4 0.2 $20 91 1’160 793 
08:39:39 317.1 166.7 0.8 120 106 1714 801 
08:50:06 318.0 231.5 0.3 120 89 1750 ?55 
08:50:21 319.3 319.3 0.4 121 98 it58 158 
08:50:30 320.1 335.2 0.5 121 95 1759 760 
08:50:36 321.1 51ku8 0.8 120 133 1760 762 
08:50:50 322.7 398.0 0.2 120 116 1760 761 
08:50:5? 323.3 312.0 0.1 120 92 1763 765 
08:51:03 324.1 (75.5 0.7 120 114 1764 765 
08:51:12 325.1 422.7 0.3 120 107 1764 T64 
08:51:22 326.3 504.8 0.2 121 91 1762 763 
08:51:28 327.1 482.8 0,O 121 104 1760 763 
08:51:31 328.1 579.1 0.6 120 99 1767 763 
08:51:43 329.0 370.6 1.0 120 92 1761 763 

THE DEPTH ROP VOB RPM TRQ SPP FLOW HUD DENSITY HUD TEHP RETURNS PVT -BIT- ECD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

h:m:sec 8 r/hr klb arp psi BPI 8g dcg C 8 bbl It8 hh:rr sg x . . 

ia03 0.00 17e2 0.0 218.5 557 180.0 I:21 1.07 1,16 0.00 . 
1.03 0.00 17.2 0.0 218.9 558 181.1 I:27 1.07 0.55 0.00 
leO3 OeOO 11.2 0.0 219.3 557 182.1 I:27 1.07 0.54 0.00 
ia03 0.00 17.2 0.0 226.2 558 183.0 I:27 1.07 0.91 0.00 
iv03 OaOO 17.2 0.0 226.5 558 184.3 I:28 I,07 0.42 0.00 
I*03 OeOO 17.1 0.0 226.9 558 185.0 I:28 1.07 0.66 0.00 
1.03 0.00 17.2 0.0 228.7 558 186.0 I:29 1.07 1.01 0.00 
1.03 0.00 17.2 0.0 230.0 557 187.1 1:30 1.07 0.91 0.00 * 
1.03 0.00 17.2 0.0 231.7 557 188.0 I:31 1.07 1.04 0.00 
1.03 0.00 17.2 0.0 235.2 557 189.0 1:33 1.07 1.19 0.00 
I*03 OaOO 17.2 0.0 237.9 558 190.0 I:35 I,08 1.11 0.00 
1.03 0.00 17.2 0.0 238.4 558 191,2 I:35 1.08 0.39 0.00 
1.03 0.00 17.2 0.0 238.8 557 192.1 1:35 1,08 0.34 0.00 
1.03 0eOO 17.2 0.0 239.1 557 193.1 1:36 1.08 0027 0.00 
1.03 0.00 17.2 0.0 239.5 557 194.2 I:36 1.07 0.63 0.00 
1.03 0.00 17.2 0.0 239.7 558 195.2 I:36 1.07 0.21 0.00 
1103 0.00 17.2 0.0 210.0 558 196.4 I:36 1.07 0.29 0.00 
1.03 0.00 17.1 0.0 240.1 558 197.1 I:36 1.07 0.29 0.00 
I.03 0.00 17.2 0.0 210.4 557 19811 1:36 1.07 0.23 0.00 
I,03 0.00 17.2 0.0 240.7 557 199.3 I:37 1.07 0.32 0.00 
1.03 0.00 17.1 0.0 241.0 557 200.1 I:37 1.07 0.37 0.00 
1.03 0.00 17.2 0.0 241.4 558 20113 I:37 1.07 0.33 0.00 _ 
1.03 0.00 17.2 0.0 241.7 557 202.1 I:37 I,07 0.33 0.00 
1.03 0.00 17.2 0.0 211.9 557 203.0 I:37 1.07 0.35 0.00 
1.03 0.00 17.2 0.0 242.3 558 204.3 I:38 1.07 0.26 0.00 
1.03 0.00 17.2 0.0 242.5 557 205.1 I:38 1.07 0.33 0.00 
1.03 0.00 17.2 0.0 242.8 557 206.2 I:38 1.07 0.29 0.00 
1.03 0.00 17.2 0.0 243.1 558 207.0 I:38 1.07 0.31 0.00 
1.03 0.00 17.2 0.0 243.3 557 208.1 I:38 1.07 0.38 0.00 
1.03 0.00 17.2 0.0 243.7 557 209.1 I:39 1.07 0.36 0.00 
1.03 0.00 17.2 0.0 214.1 557 210.0 I:39 1.07 0.41 0.00 
1.03 0.00 17.2 0.0 241.6 551 211.1 I:39 1.07 0.35 0.00 
1.03 0.00 17.2 0.0 245.2 558 212.1 I:39 1.07 0.16 0.00 
1.03 0.00 17.1 0,O 251.8 557 213.0 1:40 1.07 0.36 0.00 
1.03 0.00 17.1 0.0 252.2 558 214.3 I:!0 1.07 0.31 0.00 
1.03 0.00 17.2 0.0 252.3 557 215.1 I:41 1.07 0.32 0.00 
1.03 0.00 17.1 0.0 252.6 557 216.1 I:(! 1.07 0.25 0.00 
1.03 0.00 17.2 0.0 252.9 558 217.1 I:41 1.07 0.26 0.00 
1.03 0.00 17.2 0.0 253.1 558 218.3 1:Il 1.07 0.33 0.00 
1.03 0.00 17.2 0.0 253.3 558 219.1 1:41 1.07 0.21 0.00 
1.03 0.00 17.2 0.0 253.5 557 220.1 I:41 1.07 0.27 0600 
1.03 0.00 17.1 0.0 253.8 558 221.3 I:41 1.07 0.22 0.00 
1.03 0.00 17.1 0.0 253.9 558 222.1 I:+2 1.07 0.18 0.00 
I.03 0.00 17.2 0.0 251.0 558 223.1 I:(2 I,07 0.23 0.00 
1.03 0.00 17.1 0.0 251.3 55’1 224.0 1:42 1.01 0.33 0.00 



DrillByte Drilling Dirts Printout 
COKPANY : BEP PETROLEUM 
YRLL : HINBRVA I 

I 
TIME DEPTB ROP YOB RPK TRQ SPP PLOY KU0 DENSITY KUD TEKP RETURNS PVT -BIT- ECD DXC GAS 

IN OUT IN OUT IN OUT DEPTB 
h:m:sec I a/hr Lib &8p PSi 8PQ -- 9g dtg C 8 bbl St9 hh:ao sg x 

08:51:55 
08:52:01 
08:52:11 
08:52:20 
08:52:35 
08:52:50 
08:53:34 
08:51:26 
08:54:39 
08:54:50 
08:55:06 
08:55:25 
08:55:10 
08:55:50 
08:56:02 
08:56: 17 
08:56:42 
09:07:01 
09:07:1~ 
09:07:26 
09:07:39 
09:07:47 
09:07:53 
09:07:59 
09:08:09 
09:08: 18 
09:08:28 
09:08:39 
09:08:42 
09:09:00 
09:09: 15 
09: IO:05 
09: IO:32 
09:10:~5 
09:11:00 
09:11:22 
09:11:35 
09:11:51 
09:12:01 
09:12:16 
09:12:42 
09: 12:54 
09: 13:OT 
09:13:16 
09:13:2( 

330.3 358,4 1.0 120 126 1766 765 
331.1 492.0 2,O 120 136 1169 765 
332,l 108.6 1.8 120 12’1 1768 166 
333,l 393.3 2.1 120 119 1770 766 
334.5 319.6 2.7 120 90 1770 765 
335.1 145.9 3.0 120 109 1771 762 
336.1 145.6 1.7 120 116 1771 75k 
337.1 110.1 1.9 120 108 1785 746 
338.1 300.6 2,l 120 109 1775 752 
339.1 308.3 3.0 120 112 1761 758 
340,l 213.1 2.2 120 98 1701 772 
341.1 181.4 2.8 120 123 1667 779 
342.2 269.4 3.1 120 114 1729 185 
343.0 297.3 2.9 120 109 1’171 ?88 
344.2 351.5 3.4 120 88 1774 793 
315al 217.6 (a0 120 92 1770 800 
346.1 136.5 1.8 120 19 1769 801 
347.1 226.1 1.8 120 86 1771 754 
348.0 256.8 0.6 121 119 1770 719 
149.0 335.2 1.7 121 125 1772 718 
350,2 331.1 2.2 121 119 1770 723 
351.3 114.9 2.1 121 118 1770 725 
352.2 508.3 2.0 121 113 I??# 733 
353.0 503.0 2e8 121 110 1771 738 
354.2 441.2 1.4 121 99 1770 144 
355.3 376.7 1.0 121 IO? 1770 750 
356.3 336.5 2.4 121 99 1770 756 
357.6 138.9 2.1 121 91 1770 759 
358.2 695.0 2.0 121 70 1770 764 
359.4 1?3.? 2.3 121 96 1772 767 
360.0 150.8 2.1 121 116 1777 773 
361.0 77.2 2.4 121 85 1771 785 
362.0 163.2 0.3 121 83 1764 794 
363.1 336.9 1.3 121 59 1794 196 
364.1 220.0 5.1 121 103 1818 196 
365.0 171.1 12.? 121 139 1771 800 
366.2 409.1 6.1 121 83 1758 809 
367,4 286.0 2.9 121 65 1750 812 
368.0 211.8 0.3 121 99 1713 818 
369.2 289.6 0.1 121 73 1706 819 
370.0 121.9 0.3 121 83 1756 823 
371.1 378.7 0.1 121 12 1761 832 
372.3 307.3 0.3 121 ‘I1 1763 836 
393.2 337.6 0.2 121 ?I 1762 830 
374.0 317.6 0.4 121 16 1761 825 

1.03 0.00 17.2 0.0 251.7 557 225.3 I:42 1.01 0.31 0.00 
1803 OaOO I?.! 0.0 254.8 558 226.1 I:12 l.O? 0.30 0.00 
1.03 0,OO 17.2 0.0 255.1 557 227.1 I:42 1.07 0.34 0,OO 
1.03 0.00 17.1 0.0 255.4 558 228.1 I:42 1.07 0.35 0.00 
1.03 0,OO 17.2 0.0 255.8 558 229.5 I:43 1.07 O,dl 0.00 
1.03 0.00 17.2 0.0 256.2 557 230.1 I:43 1.07 0.58 0.00 
1.03 0.00 17.1 0.0 257.2 557 231.1 I:(4 1,Ot 0.51 0.00 
1.03 0.00 17.2 0.0 258.6 558 232.1 1:15 1.07 0.60 0,OO 
1.03 0.00 17.2 0.0 258.9 557 233.1 I:45 1.07 0.41 0.00 
1.03 0.00 17.2 0.0 259.J 558 234.1 I:15 1.07 0.12 0.00 
1.03 0,OO 17.2 0.0 259.7 558 235.1 I:15 1.07 0.48 0.00 
1.03 0.00 IT.2 0.0 26002 557 236.1 1:46 1.07 0.53 0.00 
1.03 0.00 I?,! 0.0 260.7 558 237.2 I:16 I,07 0.46 0.00 
1.03 0.00 17.1 0.0 260.9 558 238.0 I:16 I.07 0.13 0.00 
1.03 0.00 17.1 0.0 261.2 557 239.2 I:16 I,07 0.10 0.00 
1.03 0,OO I?,! 0.0 261.6 55’1 210.1 I:16 1.07 0.52 0.00 
1.03 0.00 17.2 0.0 262.3 557 241.1 I:(? 1,Ot 0.55 0.00 
1.03 0.00 17.2 0.0 268.8 558 242.1 I:!? 1.06 0.46 0.00 
I,03 0.00 17.2 0.0 269.2 558 243.0 I:47 1.06 0.38 0.00 
1.03 0.00 17.2 0.0 269.5 558 244.0 I:18 l.O? 0.38 0.00 
la03 0.00 17.2 0.0 270.0 558 245.2 I:18 1.07 0,39 0.00 
1.03 0.00 17.2 0.0 270.1 558 246.3 I:48 1.07 0.33 0.00 
1.03 0.00 17.2 0.0 270.1 558 247.2 I:18 1.01 0.30 0.00 
1.03 0,OO 17.2 000 270.6 558 218.0 I:48 1.07 0.32 0.00 
I.03 0.00 17.2 0.0 270.9 558 249.2 I:48 1.07 0.31 0,OO 
1.03 0.00 17.2 0.0 271.2 558 250.3 I:48 1.07 0.33 0.00 
1.03 0.00 17.2 0.0 271.5 558 251.3 1:(9 1.07 0.39 0.00 
1.03 0.00 17.2 0.0 271.8 558 252.6 I:49 1.07 0.33 0.00 
1.03 0.00 17.2 0.0 271.8 557 253.2 I:49 1.07 0.24 0.00 
1.03 0.00 17.2 0.0 272.5 557 251.4 I:(9 1.07 0.53 0.00 
1.03 0,OO 17.2 0.0 272.9 558 255.0 I:49 1.07 0.56 0,OO 
1.03 0.00 17.2 0.0 274.5 557 256.0 I:50 1.07 0.10 0.00 
1.03 0.00 17.2 0.0 275,5 558 257.0 I:51 1.07 0.12 0.00 
I,03 0,OO 17.2 0.0 275.8 558 258.1 I:51 1.07 0.36 0.00 
1.03 0.00 17.2 0.0 276.3 558 259.1 I:51 1.07 0.54 0.00 
1.03 0.00 17.2 0.0 277.2 557 260.0 I:52 l.O? 0169 0.00 
1.03 0.00 17.2 0.0 277.5 557 261.2 I:52 I,01 0.40 0.00 
1.03 0.00 17.2 0.0 278.1 557 262.1 I:52 1.07 0.41 0.00 
1.03 0.00 17.2 0.0 278.5 558 263.0 I:52 1.07 0.38 0.00 
1.03 0.00 17.2 0.0 219.0 558 261.2 I:52 1.07 0.21 0.00 
1.03 0.00 17.2 0.0 279.8 558 265.0 I:53 I,07 0,47 0.00 
1.03 0.00 17.2 000 280.2 558 266.1 I:53 1.01 0.30 0.00 
I,03 0.00 17.2 0.0 280.7 558 267.3 I:53 1.07 0.32 0.00 
1.03 0.00 17.2 0.0 281.0 557 268.2 I:53 1.07 0.29 0.00 
1.03 0.00 17.2 O..O 281.1 557 269.0 I:54 1.07 0.33 0.00 



DrillBIte Drilling Data 
COIPANY : BBP PETROLEUK 
UBLL : XINBRVA 1 

Printout 

TIKK DEPTE ROP UOB RPH TRQ SPP FLOY KUD DENSITY MUD TEHP RETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DEPTE 

h:ar:scc a r/br klb up psi gPr gg deg C 0 bbl at8 hh:ro 8g 

09:28:24 375.0 54.6 0.6 122 61 1765 714 
09:28:51 376.0 124,8 0.6 121 62 1770 723 
09:29: 16 37?,0 136.5 1.0 122 61 1771 737 
09:29:55 378eO 82.9 2.2 122 93 1770 750 
09:30:45 3T9.0 134,6 I.2 121 96 ill0 751 
09:31:09 380.1 160.8 1.1 122 83 1770 153 
09:31:34 381.1 115.8 0.1 122 70 1770 751 
09:31:59 382.0 125.3 1.1 121 84 1769 757 
09:32:26 383.1 152.9 1.2 121 95 1771 756 
09:32:51 384.0 116.6 1.1 122 89 1771 751 
09:33:26 385.1 132.3 1.1 121 96 1770 ‘153 
09:34:05 386.0 96.2 1.5 121 118 1170 751 
09:3!:19 387.1 101.3 2.8 121 119 1770 740 
09:35:29 388.1 88.2 5,8 122 110 1770 736 
09:36:03 389.1 212.6 6.0 121 139 1770 731 
09:36:21 390.0 173.8 0.2 122 124 1769 727 
09:36:46 391.1 151.2 0.1 122 105 1766 726 
09:37:04 392.0 206.3 0.1 122 109 1774 726 
09:3?:31 393.2 171.2 0.7 122 12’1 1775 ‘128 
09:37:50 391.0 176.6 0.9 121 134 1769 733 
09:38:15 395.0 139.8 0.4 121 129 1721 750 
09:38:15 396.1 169.9 0.6 122 128 1665 182 
09:39:13 397.1 141.2 0.6 121 122 1756 815 
09:39:44 398.1 124.4 0.5 121 113 I?70 812 
09:(0:15 399.1 115.9 0.9 122 111 1770 834 
09:40:51 100.1 100.8 0.0 122 116 1765 812 
09:11:35 101.0 80.6 0.2 121 112 1769 798 
09:!2:17 402.0 17.9 1.1 121 127 1768 789 
09:43:38 403.1 83.0 6.9 121 112 1715 801 
09:55:4? 404.1 54 .o 7.4 121 135 1770 750 
09:56:30 105.1 71.8 8.1 121 139 1771 718 
09:5?: 14 406.0 76.5 7.0 120 131 1776 753 
09:58:07 107,O 61.6 6.7 121 125 1780 170 
09:58:22 408.2 335.7 0.5 120 83 1783 778 
09:58:37 109.1 241.8 0.3 121 102 1780 781 
09:58:59 l10.1 170.8 0.4 121 94 1775 783 
09:59:23 411.0 162.1 0.4 120 99 1779 778 
09:59:54 412.0 110.9 0.7 121 107 I??? 760 
10:00:35 413.1 92.3 4.5 121 107 1779 713 
10:01:02 114.0 133.3 4.5 120 118 1771 140 
10:01:27 415,l 182.8 0.1 121 113 1777 710 
10:01:5I 116.3 171.3 0.9 120 111 1771 740 
10:02: 10 117,l 165.1 0.2 120 109 1’170 739 
10:02:31 (18.1 183.4 0.1 121 131 1771 I40 
10:02:55 419.1 214.1 0.4 121 113 1’169 742 

-- 
1103 0.00 17.2 0.0 
1.03 0000 17.2 0.0 
1.03 0.00 17,2 0.0 
1.03 0.00 I?,2 0.0 
1.03 0.00 IT,2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0,o 
1.03 0.00 1’1.2 0.0 
1.03 0.00 17.3 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 I?,2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.3 0.0 
I.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.3 0.0 
1.03 0.00 19.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 1’1.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.3 0.0 
1.03 0,oo 17.2 0.0 
1.03 0.00 17.2 0.0 
la03 0.00 17.3 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 1’1.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 1’1.2 0.0 
1.03 0.00 11.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 
1.03 0.00 17.2 0.0 

286.9 
287.9 
288.1 
290.1 
291.8 
292.7 
293.5 
291.1 
295.2 
296.3 
297.3 
298.6 
300.2 
301 .I 
302.6 
303.1 
301.0 
304.6 
305.5 
306.2 
307.0 
308.2 
309.3 
310.5 
311.6 
312.9 
314.5 
317.2 
319.0 
332.0 
333.1 
331.4 
335.9 
336.1 
336.8 
33’1.k 
338.1 
338.9 
340.1 
340.8 
311*5 
342.3 
342.T 
343.2 
343.9 

557 270.0 I:55 it06 0.65 0.00 
558 2?1,0 I:55 ltO6 0.51 0.00 
557 272.0 I:55 1.07 0.52 0.00 
558 273.0 I:56 1.07 0.68 0.00 
557 274.0 I:57 1.0’1 0.69 0.00 
558 275.1 1~57 1.07 0.49 0.00 
558 276.1 I:58 1.07 0.45 0.00 
558 271.0 I:58 1.07 0.56 0.00 
558 278.1 1:59 1.07 0.51 0.00 
558 279.0 I:59 1.01 0.55 0.00 
55’1 280.1 I:60 1.01 0.53 0.00 
558 281.0 2:00 1.07 0.62 0.00 
557 282.1 2:Ol 1.06 0.66 0.00 
558 283.1 2:02 1.06 O.?l 0.00 
55’1 284.1 2:02 1.06 0.56 0.00 
558 285.0 2303 1.06 0.40 0.00 
557 286.1 2:03 1.06 0.39 0.00 
558 287.0 2:03 1.06 0.35 0.00 
558 288.2 2:Ok 1.06 0.46 0.00 
558 289.0 2:04 1.06 0.46 0.00 
558 290.0 2:04 1.07 0.16 0.00 
557 291,l 2:05 100’1 0.44 0.00 
557 292.1 2:05 I.01 0.18 0.00 
558 293.1 2:06 1.01 0.49 0.00 

\ 

558 294.1 2:06 1.07 0.54 0.00 
558 295.1 2:OT 1.01 0.41 0.00 
558 296.0 2:08 1.07 0.50 0.00 
558 297.0 2:09 l.Of 0.11 0.00 
558 298.1 2:lO I.01 0.80 0.00 
558 299.1 2:ll 1.06 0.92 0.00 
558 300.1 2:lt 1.06 0.86 0.00 
558 301.0 2:13 1.07 0.83 0.00 
558 302.0 2:11 I.07 0.87 0.00 
557 303.2 2:ll 1.07 0.32 0.00 
558 304.1 2:14 1.07 0.36 0.00 
558 305.1 2:14 1.07 0.43 0.00 
558 306.0 2:15 I,01 0.43 0.00 
558 307.0 2:15 1.06 0.53 0.00 
557 308.1 2:16 1.06 0.13 0.00 
557 309.0 2:lb 1.06 0.61 0.00 
557 310.1 2:lT 1.06 0.12 0.00 
557 311.3 2:1? 1.06 0.46 0,OO 
558 312.1 2:18 1.06 0.41 0.00 
558 313.1 2:18 1.06 OJ? 0.00 
558 314.1 2:ld 1.06 0.39 0.00 



DrillByte Drilling Data Printout 
COHPANY : 8BP PETROLEUM 
YELL : HINKRVA 1 

TIHE DEPTB ROP YOB RPH TRQ SPP PLOY KUD DENSITY HUD TEHP RETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DEPTE 

h:ar:sec m 8/hr klb arp psi or -- gg deg C I bbl Et8 hhm Sg % 

10:03:08 
10:03:20 
10:03:36 
10:0k:10 
lO:Ok:51 
10:05:17 
10:06:04 
10:06:kl 
10:07:28 
10:07:47 
10:08:Ok 
10:08:22 
10:08:k? 
10:18:31 
10:18:5k 
10:19:13 
10:19:k3 
10:20:08 
10:20:30 
10:20:51 
10:21:13 
10:21:32 
10:21:57 
10:22: 16 
10:22:39 
10:23:00 
10:23:k? 
10:21:15 
10:24:37 
10:21:58 
10:25: 17 
10:25:k2 
10:26:06 
10:26:25 
10:26:39 
10:26:52 
10:27:07 
10:2?:51 
10:28:19 
10:28:3? 
10:28:55 
10:29:07 
10:39:53 
10:10:k0 
10:11:10 

420.2 251.6 0.8 121 111 1772 738 
k21.1 27k.5 Oa8 120 106 1770 736 
122.0 228.0 5.1 121 112 1770 73k 
(23.1 116.1 6.7 120 lkl 1768 737 
k2k .I 137.2 k.6 120 118 1773 ?I! 
(25.0 112.8 1.2 121 103 1767 7k2 
426.0 77.8 0.1 121 96 1753 761 
k27el 118.1 0.1 121 96 1769 79k 
(28.1 66.5 0.2 121 100 1771 825 
(29.0 172.0 0.8 121 95 1768 813 
(30.2 224.0 0.6 121 109 1769 802 
(31.1 200,2 0.3 121 125 1792 773 
(32.1 137.2 1.1 121 109 1823 756 
k33,2 135.1 5.1 118 125 1775 706 
431.0 87.3 6.1 118 130 1776 706 
(35.2 136.9 k.2 118 115 1780 709 
(36.1 18k.8 0.9 118 99 1781 113 
137.2 173.5 0.0 118 95 1785 716 
438.1 157.3 0.1 118 101 1780 713 
k39.0 15k.6 0.2 118 106 1780 712 
440.0 159.0 0.4 118 110 1779 112 
kk1.0 163.1 0.7 118 108 1779 ‘Ilk 
((2.2 178.8 0.3 118 103 1780 718 
((3.1 160.1 0.3 118 107 1773 721 
((1.2 177.9 0.1 118 108 1771 725 
(15.2 157.2 1.5 118 126 1770 728 
116.0 62.8 2.9 118 137 1767 730 
117.0 lk2.6 3.8 118 136 1766 119 
kk8.1 236.8 2.k 118 110 1833 ‘Ilk 
((9.1 188.2 0.3 118 1Ok 1777 723 
(50.0 lkO.1 0.7 118 105 1766 Tkk 
151.1 213.k 1.2 118 1Ok 1763 760 
(52.1 lk8.3 3.7 118 98 17kk 751 
(53.1 182.6 3,8 118 111 1772 736 
(54.1 277.1 3.2 118 101 1776 Tkl 
(55.1 3Ok.k 2.9 118 75 1773 769 
(56.2 252.5 1.9 118 18 1772 790 
157.1 67.3 2.0 118 81 1772 794 
158.2 191.8 2.0 118 96 1765 767 
15901 189.2 1.8 118 112 1786 763 
(60.3 230.1 1.5 118 116 1791 765 
161.1 211.5 1.6 118 109 1765 173 
(62.1 135.9 1.2 118 120 1761 Tk? 
(63.0 91.9 0.0 119 118 1765 711 
k6k.l 116.2 0.3 119 122 1769 73k 

la03 0.00 17.2 0.0 3kk.2 558 315.2 2:19 I,06 0.39 
1.03 0,OO 17.2 0.0 3kk.6 558 316.1 2:19 1.06 0.38 
I,03 0.00 17.2 0.0 3k5.0 558 317,O 2:19 leO6 0.53 
1.03 0.00 IT.2 0.0 3k6.0 557 318.1 2:20 1.06 0.72 
1.03 0.00 17.2 0.0 3k?.O 558 319,l 2:20 1.06 0.61 
1.03 0.00 17.2 0.0 3kl.7 557 320.0 2:21 1.06 0.57 
1.03 0.00 I?,2 0.0 319.2 558 321.0 2:22 1.07 0.49 
1.03 0.00 17.2 0.0 350.2 558 322.1 2:22 I*07 0.44 
1.03 0.00 17.2 0.0 351.6 558 323.1 2:23 1.07 0.51 
1.03 0.00 17.2 0.0 352,2 557 32k.0 2123 1.07 O.k6 
1.03 0.00 17.2 0.0 352.7 558 325.2 2:2k 1.07 0.40 
1.03 0.00 17.2 0.0 353,l 558 326.1 2:2k 1.06 0.39 
1.03 0.00 17.2 0.0 353,8 558 327.1 2:2k 1.06 0.52 
1.03 0.00 17.2 0.0 36098 557 328,2 2:25 1.06 0.65 
1.03 0.00 17.2 0.0 361.3 558 329.0 2:25 1.06 0.78 
1.03 0.00 17.2 0,O 361.1 557 330.2 2:25 1.06 0.63 
la03 0.00 17.2 0.0 362.2 558 331.1 2:26 1.06 O.k6 
la03 0.00 17,2 0.0 362.9 557 332.2 2:26 1.06 0.33 
1.03 0.00 11.2 0.0 363.k 558 333.1 2:2? 1.06 0.39 
I.03 0.00 17.2 0.0 363.9 557 33k.0 2:27 1.06 Oak2 
1.03 0.00 I?,2 0.0 36k.6 558 335.0 2:27 1.06 0.44 
1.03 0.00 17.2 0.0 365.1 557 336.0 2:28 1.06 0.16 
1.03 0.00 17.3 0.0 365.8 557 337.2 2:28 I,06 O,#l 
I,03 0.00 17.2 0.0 366.2 557 338.1 2:28 1.06 Oak2 
1.03 0.00 17.2 0.0 366.9 558 339.2 2:29 1.06 0.45 
1.03 0.00 17.2 0.0 367.k 558 3k0.2 2:29 la06 0.51 
1.03 0.00 17.2 0.0 368.7 558 3kl.0 2:30 1.06 0.76 
1.03 0.00 17.2 0.0 369.k 558 312.0 2:30 1.06 0.61 
1.03 0.00 17.2 0,O 370,l 557 3k3.1 2:31 1.06 0.16 
1.03 0.00 17.2 0.0 370.6 558 3tk.l 2:31 1.06 0.40 
1.03 0.00 17.2 0.0 371.2 558 315.0 2:31 1.06 0.49 
1.03 0.00 17.2 0.0 371.9 558 3k6.1 2:32 1.06 0.44 
1.03 0.00 17.2 0.0 372.6 557 3k7.1 2:32 1.06 0.60 
1.03 0.00 17.2 0.0 373.1 557 3k8.1 2:32 1.06 0.56 
1.03 0.00 17.3 0.0 373.6 558 3k9.1 2:33 1.06 Oak5 
1.03 0.00 17.2 0.0 373.9 558 350.1 2:33 1.07 Oak2 
1.03 0.00 17.2 0.0 37k.3 557 351.2 2:33 1.07 0.13 
1.03 0.00 17.3 0.0 315.6 557 352.1 2:3k 1.06 0.11 
1.03 0.00 17.2 0.0 376.5 558 353.2 2:3k 1.06 0.49 
1.03 0.00 17.2 0.0 3’16.9 558 35k.l 2:35 1.06 0.49 
1.03 0.00 17.2 0.0 3’17.5 558 355.3 2:35 1.06 0.44 
1.03 0.00 17.2 0.0 37’1.8 558 356.1 2:35 1.06 O.k3 
1.03 0.00 17.3 0.0 38k.6 557 357.1 2:36 1.06 0.53 
1.03 0.00 17.3 0.0 385.8 558 358.0 2:37 1.06 O,k3 
1.03 0.00 17.2 0.0 386.6 557 359.1 2:37 1.06 Oak3 

0.00 
0.00 
0.00 
0.00 
0,oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o*oo 
0.00 
0.00 
0.00 
0.00 
0.00 . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o*oo 
0.00 
0.00 
0.00 
omoo 
0.00 
0.00 



DrillByte Drilling Data Printout 
COMPANY : BHP PETROLEUM 
YRLL : KINERVA 1 

TIME DBPTH ROP VOE RPM TRQ SPP PLOV HUD DENSITY HUD T8HP RBTURNS PVT -BIT- ECD DXC GAS 
IN OUT IN OUT IN OUT DEPTR 

h:ar:scc I n/hr Lib 88p PSi gPr gg deg C 8 bbl St8 hbm 8g x 

-- 10:41:31 465.1 160.1 0.8 119 125 1767 730 1,03 0.00 17.2 0.0 387.3 557 360.1 2:37 1.06 0.47 0800 
10:41:49 466.3 341.5 0.8 119 123 1768 731 1.03 0.00 17.3 0.0 387.7 558 361.3 2:38 1.06 0.34 0.00 
10:42:03 467J 228.7 2.7 119 128 1772 737 1.03 0,OO 17.2 0.0 388.1 558 362.1 2:38 1.06 0.48 0.00 
10:42:18 468.2 248.9 2.4 119 131 1770 740 1.03 0.00 ITa3 0.0 388.5 558 363.2 2:38 1.06 0.45 0.00 
10:42:27 469.1 294.0 2.2 119 135 1770 742 1.03 0.00 17.2 0.0 388.8 558 364.1 2:38 1.06 0.42 0.00 
10:42:40 470.0 277.0 2.8 119 126 1764 744 1.03 0.00 17.3 0.0 389.2 558 365.0 2:39 1.06 Oak4 0.00 
10:42:54 471.0 343.2 2.6 119 122 1768 743 1.03 0.00 17.3 0.0 389.6 558 366.0 2:39 1.06 0.39 0.00 
10:43:06 472,O 305.5 2.7 119 129 1770 740 1.03 0.00 17.3 0.0 389.9 558 367,O 2:39 1.06 0.42 0,OO 
10:43:19 473.1 283.6 3,2 119 137 1766 737 1.03 0.00 17.3 0.0 390.3 557 368.1 2:39 1.06 0.45 0.00 
lO:k3:32 474.2 296.3 k.2 119 143 1766 735 1.03 0.00 17.2 0.0 390.6 558 369.2 2:39 1.06 0.45 0.00 
10:43:46 475.1 229.6 0.9 119 146 1767 735 1.03 0.00 17.3 0.0 391.0 558 370.1 2:k0 1.06 0.41 0.00 
10:44:05 476al 171.4 1.2 119 156 1770 739 1.03 0.00 17.3 0.0 391.5 558 371.1 2:kO 1.06 0.49 0.00 
1O:kk:kk 477.0 76,O 0.4 119 148 1771 747 1.03 0.00 17.3 0.0 392.6 558 372.0 2:kl 1.06 0.57 0.00 
10:45:54 478.1 72.2 1.1 119 153 1778 747 1.03 0.00 17.3 0.0 394.7 558 373.1 2:42 1.06 0.65 0.00 
10:4?:42 479.1 28.7 3.7 119 163 1768 ‘172 1.03 0.00 17.2 0.0 397.8 557 374.1 2:kk 1.07 0.96 0.00 
10:48:49 480.1 91.4 4.6 119 150 1779 807 1.03 0.00 17.3 0.0 399.9 558 37511 2:45 1.07 0.73 0.00 
10:49:49 481.0 48.5 3.0 119 138 1781 797 leO3 0.00 17.3 0.0 401.6 558 376.0 2:46 1.06 0.82 0.00 
10:50:29 482.0 156.3 0.9 118 151 1779 770 1.03 0.00 17.3 0.0 402.8 557 377.0 2:46 1.06 0.48 0.00 
10:50:54 483.1 170.1 6.8 118 129 1779 759 1.03 0.00 17.3 0.0 403.5 557 378.1 2:kT la06 0.63 0.00 
10:51:12 484.0 153.6 5.6 119 132 1779 751 I,03 0.00 17.3 0.0 404.0 557 379.0 2:kT 1.06 0.63 0.00 
10:51:33 485.1 220.5 6.5 119 131 1780 748 1.03 0.00 17.3 0.0 404.6 557 380.1 2:kT 1.06 0.56 0.00 
10:51:52 486.1 168.8 5.2 119 116 1780 748 I,03 0.00 17.3 0.0 405.1 557 381.1 2:48 1.06 0.60 0.00 
10:52:11 487.2 175.2 4.1 119 119 1780 750 I.03 0.00 17.2 0.0 405.6 557 382.0 2:48 1.06 0.57 0.00 
10:52:26 488.2 229.7 3.1 119 126 1776 157 1.03 0.00 17.3 0.0 406.1 558 383.2 2:48 1.06 0.49 0.00 
10:52:42 489.1 238.9 3.1 119 130 1773 764 1.03 0.00 17.2 0.0 406.6 557 384.1 2:49 1.06 0.48 0.00 
10:52:59 490.1 233.8 3.5 119 122 1770 769 1.03 0.00 17.3 0.0 407.0 558 385.1 2:49 1.06 0.49 0.00 
11:03:03 491.1 108.3 2.k 119 118 1767 747 1.03 0.00 17.3 0.0 413.9 557 386.1 2:49 1.06 0.63 0.00 
11:03:53 492.1 81.3 1.4 120 I15 1772 729 1.03 0.00 17.3 0.0 415.2 558 387.1 2:50 1.06 0.64 0,001 
11:04:25 493.1 98.8 1.k 121 112 1771 725 1.03 0.00 17.3 0.0 416.2 558 388.1 2:51 1.06 0.61 0.00 
11:04:56 494.1 133.9 1.6 120 123 1770 721 1.03 0.00 I?,2 0.0 417.0 558 389.1 2:51 1.06 0.56 0.00, 
11:05:19 495.0 lkk.3 1.3 120 120 1770 722 1.03 0.00 17.2 0.0 417.7 558 390.0 2:52 1.06 0.53 0.00’ 
11:05:44 496.0 134.0 1.4 121 116 1769 732 1.03 0.00 17.3 0.0 418.3 557 391.0 2:52 I.06 0.55 0,OOi 
11:06:12 497.2 177.0 1.0 121 110 1769 738 1.03 0.00 17.3 0.0 419.2 558 392.2 2:53 1.06 0.47 0.001 
11:06:37 498.1 133.2 0.8 121 109 1770 734 1.03 0.00 17.3 0.0 419.8 557 393.1 2:53 1.06 0.51 0.00 
11:07:02 499.0 128.3 112 120 107 1768 729 1.03 0.00 17.3 0.0 420.5 558 394.0 2:53 1.06 0.55 0.00 
11:07:35 500.0 91.5 1.8 121 116 1770 733 1.03 0.00 17.3 0.0 421.5 558 395.0 2:54 1.06 0.64 0.00 
11:08:21 501.3 91.0 4.k 121 141 1770 731 1.03 0.00 17.3 0.0 422.? 558 396.3 2:55 1.06 0.73 0.00 
11:08:49 502.0 116.1 7.3 121 143 1770 728 1.03 0.00 17.2 0.0 (23.5 558 397.0 2:55 1.06 0.73 0.00 
11:09:11 503.1 170.1 3.9 120 128 1767 727 1.03 0.00 17.2 0.0 424.0 558 398.1 2:56 1.06 0.58 0.00 
11:09:33 504.1 164.2 I.? 121 115 1766 727 1.03 0.00 17.3 0.0 424.6 558 399.1 2:56 1.06 0.52 0,001 
11:10:00 505.0 131.7 1.3 121 115 1769 731 1.03 0.00 17.3 0.0 425.4 558 400.0 2:56 1.06 0.55 0.00 
11:10:31 306.1 121.7 0.7 120 114 1770 737 1,03 0.00 ITa2 0.0 426.2 558 401.1 2:57 1.06 0.52 0.00 
11:11:03 507.1 105.1 0.1 121 112 1769 742 1.03 0.00 17.2 0.0 427.0 558 402.1 2:5? 1.06 0.43 0.00 
11:11:36 508.1 107.3 0.9 121 111 1779 731 1.03 0.00 17.3 0.0 428.0 558 403.1 2:58 1.06 0.56 0.00 
11:12:13 509.1 106.6 1.1 121 97 1788 120 1.03 0.00 17.2 0,O 429.0 557 404.1 2:59 1.06 0.58 0.00 
- 
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DrillBYte Drilling Datr Printout 
COHPAHY : BEP PETROLSUH 
YRLL : HINRRVA 1 

TIHE DEPTB ROP UOB RPN TQ SPP PLOU BUD DENSITY HUD TEHP RETURNS PVT -BIT- ECD DXC GAS 
IN OUT IX OUT IN OUT DEPTH 

h:rr:eec I r/hr klb up psi gpu 88 deg C I bbl St8 b&m Sg x 

-- 12:08:50 555.0 5306 4.0 118 117 1760 759 1.03 0.00 17.4 0.0 506.8 569 450.0 3:29 la06 0.84 0.00 
12:09:55 556.0 61.4 3.9 119 120 1162 757 1.03 0.00 17.4 0.0 508.5 569 451.0 3130 1.06 0.80 0.00 
12:10:51 557.0 73.4 4.6 119 117 1761 747 1.03 0,OO 17.5 0.0 510.0 570 452.0 3:31 1.06 0.78 0.00 
12:12:00 558.0 54.5 5.3 118 123 1765 738 1.03 0.00 17.5 0.0 511.5 570 453.0 3:32 1.06 0.87 0.00 

POOE. Run 30’ caring 



DrillByte Drilling Data Printout 
COXPANY : BEP PETllOLBUlI 
YBLL : KIllBilVA 1 

TIUE DEPTH ROP YOB RPH TllQ SPP PLOY IIUD DENSITY BUD TEHP BETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DKPTH 

b:W:StC I rlbr klb ABp p8i tIPa __ WI dcg C II bbl at8 hh:rt 8g x 

12th Urrch 1993 
#B 11 ETC ATHllilG 12.25’ uith 13,16,18 jets 
15:19:48 561.0 3.0 20.2 63 96 1821 645 564 1.08 1.03 28.6 23.8 560.4 556 1.0 0:2? 1.08 1.34 0.00 
15:48:29 562.0 3.5 24.5 53 97 1868 661 588 1.08 1.03 30.1 31.7 561,2 563 2.0 0:55 1.08 1.57 0.00 
16:19: 45 563.0 4.9 21.2 53 99 1881 667 605 1.08 1.03 30.8 32,6 562.2 552 3.0 I:26 1.08 1.54 0.00 
18:11:20 564.0 10.3 20.2 55 124 20’18 690 624 1.07 I,03 31.5 31.1 563.0 624 km0 I:40 1.08 0.91 0.00 
18:18:32 565.1 9.5 19.2 55 126 2036 6’10 644 LOT 1.03 31,2 33.2 563.0 621 5al l:k? 1.08 1.15 0.00 
18:23:23 566.0 12.k 18.5 55 112 2055 682 682 1.07 1.03 31.3 33.T 563.2 616 6.0 I:52 1.08 1.06 0.01 
18:28:35 567.0 12.3 19.3 54 115 2055 663 678 1.07 1.03 31.5 33.7 564.0 617 7.0 1:5? 1.08 1.08 0.03 
18:33:39 568.0 11.7 21.1 55 126 2047 675 674 1.08 1.03 31.8 34.1 564.6 61? 8.0 2:02 1.08 1.10 0.03 
18:38:27 569.0 12.1 22.6 55 123 2043 695 66’1 1.08 1.03 32.0 34.3 565.3 615 9.0 2:0? 1.08 1.10 0.03 
18:43:48 570.0 13.1 19.4 61 118 2215 ?15 144 1.08 1.03 32.3 34.3 566.2 613 10.0 2:12 1.08 1.12 0.03 
18:46:53 571.0 24.3 1809 121 130 2285 731 152 1.08 1.03 32,k 34.5 566.9 713 11.0 2:15 1.08 1.11 0.03 
18:49:29 572.0 21.2 20.8 131 138 2396 718 802 1.08 1.03 32.5 34.5 567.3 722 12.0 2:18 1.08 1‘14 0.03 
18:52:23 573.0 18.2 20.3 129 130 2401 f52 814 1.08 1.03 32.6 34.5 561.9 723 13.0 2:21 1.08 1.11 0.03 
18:55:03 574.1 28.1 20.3 129 134 2418 747 797 1.08 1.03 32.7 34.5 568.5 t23 14.1 2:2# 1.08 1.13 0.03 
18:57:1T 575.0 24.1 24.2 129 148 2375 162 812 1.08 1.03 32.8 34.5 568.9 727 15.0 2:26 1.08 1.14 0.03 
18:59:54 516.1 22.0 21.9 129 142 2381 783 825 1.08 1.03 32.9 34.6 569.4 tt? 16,1 2:28 1.08 1.15 0.03 
19:02:39 5t7.0 25.6 21.1 128 140 2405 19’1 845 1.08 1.03 32.9 34.8 569.9 114 17.0 2:31 1.08 1.15 0.03 
19:05:18 578.0 26.2 22.0 129 138 2408 780 845 I,08 1.03 33.0 34.9 570.6 ‘124 18.0 2:3# 1.08 1.15 0.03 
19:08:03 579.0 21.5 22.4 129 131 2404 190 830 1.08 1.03 33.0 35.1 511.6 128 19.0 2:3? 1.08 1.17 0103 
19:10:52 580.0 21.T 23.9 129 142 2400 T85 855 1.08 1.03 33.1 35.3 5?2.? t25 20.0 2:39 1.08 1.17 0.03 
19:13:29 581.0 23.0 21.3 129 131 2394 ‘172 851 1.08 1.03 33.2 35.4 573.3 746 21.0 2:kt 1.08 1.15 0.02 
19:16:10 582.0 20.6 21.9 129 135 2kl2 t69 868 1.08 1103 33.3 35.5 514.5 t39 22.0 2:45 1.08 1.16 0.20 
19:18:28 583.0 26.9 23.1 129 138 2105 766 869 1.08 1.03 33.4 35.6 575.3 727 23.0 t:#? 1.08 1.14 0.30 
19:21:41 584.0 19.3 23.2 129 13’1 2401 135 863 1.08 1.03 33.5 35.7 576.3 734 24,O 2:50 1.08 1.22 0.30 
19:23:28 585.0 35.9 2203 129 130 2415 711 862 1.08 1.03 33.6 35.8 5’16.8 ‘132 25.0 2:52 1.08 1.05 0.25 
19:25:52 586.0 22.1 22.9 129 139 2431 t20 842 1.08 1.03 33,T 35.9 577.5 731 26,O 2:54 1.08 1,lk 0.02 
19:28:14 587.1 20.2 22.1 128 133 2411 ‘121 853 1.08 1.03 33.8 36,O 578.2 136 27.1 2:5? 1.08 1.19 0.02 
19:44:01 588.0 39.4 28.6 130 156 2531 t94 8Tt 1.08 1.03 34.2 36.0 585.1 t31 28.0 2:60 1.09 1.29 0.03 
19:46:15 589,l 23.2 26.3 130 160 2530 800 908 1.08 1.03 34.2 36.2 586.5 124 29.1 3:02 1.08 1.16 0.03 
19: 48:51 590,l 24.0 28.3 131 164 2548 811 890 1.08 1.03 34,3 36.4 587.1 733 30.1 3:05 1.08 1.23 0.03 
19:51:37 591.0 18.6 26,8 130 163 2568 815 909 1.08 1.04 34.4 36.6 587.1 ‘133 31.0 3:07 1.08 1.23 0.03 
19:55:18 592.0 18.3 22.6 130 145 2136 Bit 882 1.08 la08 34.5 36.7 587.1 ‘140 32.0 3:11 1.08 1.25 0.03 
19:58: 45 593.0 16.8 25.0 131 160 2564 822 894 1.08 1.08 34.7 36.1 587.5 148 33.0 3:15 1.09 1.27 0.03 
20:01:56 594.0 IT.3 24.4 131 154 2554 829 899 1.08 1.08 34.8 36.7 588.9 149 34.0 3:18 1.09 1.23 0.03 
20:04:48 595.0 26.3 24.3 130 157 25’18 826 890 1.08 1.08 34.9 3’1.0 589.9 T50 35.0 3:tl 1.09 i.20 0.03 
20:08:15 596.0 17.1 24.5 130 131 2551 827 818 1.08 1.08 35.0 31.1 591.0 150 36.0 3:24 1.09 1.26 0.04 
20:11:30 597.0 18.T 25.6 131 152 2587 823 886 1.08 1.08 35.1 37.3 591.8 743 37.0 3:2? 1.09 1.24 0.04 
20:15:43 598,l 15.2 22.0 131 126 2593 822 890 1.08 1.08 35.3 37.k 592.8 140 38.1 3:31 1.09 1.26 0.04 
20:18:54 599.0 18.9 21.0 131 139 25’11 823 895 1.08 1.08 35,k 37.5 593.6 741 39.0 3:35 1.09 1.24 0.04 
20:22:49 600.0 16.4 22.1 131 128 2565 800 8’19 I,08 1.08 35.6 ft.? 59ke? 743 kOe0 3:39 1,09 1.25 0.04 
20:25:41 601.0 22.5 24.9 131 110 2606 807 805 1.08 1.08 35.7 37.8 595.5 744 41.0 3:kl 1.09 1.23 0.04 
20:29:03 602.0 18.6 23.8 131 145 2617 804 ?8? 1.08 1.08 35.8 37.9 596.6 144 42.0 3:45 1.09 1.24 0.04 
20:32: I? 603.0 19.9 25.1 131 145 2604 812 186 1.08 1.08 35.9 38.0 591.2 141 43.0 3:48 1.09 1.25 0.04 



DrillBftt Drilling D&r Printout 
COIPANT : BBP PKTPOlBUu 
YKLL : HIWBPVA 1 

’ TIHB DBPTE ILOP VOB PPH TRQ SPP PLOV HUD DBNSITY HUD T61IP KKTURNS PVt -BIT- 8CD DIG GAS 
IN OUT IN OIJI’ IN OUT OBPTE 

b:rr:rcc (I r/br kib up psi 1P@ all dcg C 8 bbl rtr hh:rr rg x 

20:35:3? 
20:39:01 
20:42:52 
20:46:12 
20:49:50 
20:53:26 
20:56:43 
21:00:4? 
21:04:25 
21:0?:29 
2l:lO:Ot 
21:11:58 
21:15:34 
21:26:2? 
21:30:03 
21:31:42 
21:33:19 
21:34:44 
21:36:10 
21:38:12 
21:40:04 
21:42:09 
21:43:52 
21:45:5? 
21:4?:49 
21:49:11 
21:51:00 
21:52:50 
21:54:09 
21:55:33 
21:5?:26 
22:00:03 
22:02:2? 
22:03:50 
22:05:32 
22:0?:59 
22:09:49 
22:11:42 
22:13:40 
22:15:34 
22: I?:21 
22:19:1? 
22:30:24 
22:31:44 
22:33:09 

604.0 16.7 26.2 131 140 2598 804 -786 1.08 1.08 36,O 38.1 598.0 743 44.0 3:51 1.09 1.2T 0.04 
605.0 19.6 27.3 131 148 2616 806 184 1.08 1.08 36.1 38.2 598.8 ‘I40 45.0 3:55 1.09 1.30 0.04 
606.0 15.2 27.1 130 147 2609 811 ‘189 1.08 1.08 36.3 38.3 599.T 136 46.0 3:59 1.09 1.31 0.04 
6Ot.O 18.2 26.9 131 13’1 2621 806 ?I0 1.08 1.08 36.4 38.4 600.6 743 4t.O 4:02 1.09 1.28 0.03 
608eO IT.2 tt.5 131 153 2655 811 183 1.08 1.08 36.5 38.5 601.6 116 48.0 4:06 1.09 1.31 0.30 
609.0 16.6 27.4 131 144 2653 80? ?84 I,08 1.08 36.6 38.? 602.6 ‘123 49.0 4:09 1.09 1.31 0.30 
610.0 I?,4 30.9 130 151 2652 ‘199 779 1.08 1.08 36.7 38.8 603.5 ?25 50.0 4:lt 1.09 1.33 0.32 
611.0 15.4 2l.l 130 143 2633 817 177 1.08 1.08 36.9 38.9 604.5 ‘122 51,O (:I? 1.09 1.32 0.00 
612.0 16.1 21.9 I31 149 2653 809 t85 1.08 1.08 37.0 39.0 605.5 691 52.0 4:20 1.09 1.32 0.00 
613.0 I?.2 28,8 130 150 2631 821 193 1.08 1.08 37.1 39.1 606.5 684 53.0 4:23 1.09 1.28 0.00 
614.0 20.6 24.8 130 141 2635 821 789 1.08 1.08 37.2 39.2 60’1.0 692 54.0 4:26 1.09 1.11 0.00 
615.0 2?.4 2'1.0 130 168 2630 809 199 1.08 1.08 l’l.3 39.3 601.4 696 55.0 4:28 1.09 1.14 0.00 
616.0 14.5 25.8 130 160 2615 809 190 1.08 1.08 37.4 39.3 608.3 698 56.0 I:31 1.09 1.29 0.00 
611.0 19.0 29.5 132 164 2512 823 944 1.08 1.08 3’1.5 39.4 61O.T 681 57.0 4:35 I.09 1.29 0.04 
618.0 22.5 28.3 133 153 2456 800 776 1.08 1.08 37.6 39.1 612.3 706 58.0 4:38 1.09 1.26 0.04 
619.0 36,8 24.6 133 150 2491 ‘183 189 1,08 1.08 3?,? 39.4 612,9 705 59.0 4:40 I,09 1.08 0.04 
620.1 38.0 25.1 134 151 2461 758 ?8? 1.08 1.08 3l.T 39.5 613.6 101 60.1 4:42 1.09 1.06 9.04 
621.0 41.1 24.5 133 155 2484 744 784 1.08 1.08 37.7 39.5 614.1 711 61.0 4:43 1.09 1.04 0.04 
622.1 84.5 24.7 133 143 2496 735 785 1.08 1,011 37.7 39.6 614.7 112 62.1 4:45 1.09 1.01 0.04 
623.1 24.8 22.1 133 143 2467 727 195 1.08 1.08 37.8 39.6 615.5 109 63.1 4:4? 1.09 1.10 0.04 
624*0 26.5 21.6 133 150 2506 718 782 1.08 1.08 3’1.8 39,? 616.2 ‘112 64.0 4:49 1.09 1.08 0.04 
625.0 2’1.8 21.9 133 164 2466 110 176 1.08 1.08 31.8 39.9 616.8 ?I2 65.0 4:51 1.09 1,lO 0.07 
626.1 34.3 22.6 133 146 2488 715 790 1.08 1.08 31.9 39.8 617.3 709 66.1 4:52 1.09 1.06 0.06 
621.0 29,l 22.9 133 140 2483 710 118 1.08 1.08 37.9 39.9 bl?.? 112 61.0 4:54 1.09 1.11 0.05 
628.1 43w8 25.1 133 151 2485 103 779 1.08 1.08 38.0 39.9 618.1 717 68.1 4:56 1.09 1.11 0.04 
629.0 42.1 26.4 133 159 2508 703 792 leO8 1.08 38.0 39.9 618.9 120 69.0 I:58 1.09 1.06 0.04 
630.1 45.0 22.4 133 142 2651 133 817 1.08 1.08 38.1 39.9 619.8 1’10 to.1 4:59 1.09 1.06 0.04 
631.1 37.4 22.5 133 155 2451 142 792 1.08 1.08 38,l 40.0 620.9 141 Tl.1 5:Ol 1.09 1.08 0.04 
632.0 49.2 23,l 134 159 2417 TO8 ‘168 1.08 1.08 38.1 40.0 621.9 168 12.0 5:03 1.09 1.01 0.04 . 
633.0 38.8 22.2 133 153 2445 ‘11’1 ??3 1.08 1.08 38.2 40.2 622.3 117 T3.0 I:04 1.09 1.00 0.04 
634.0 31.5 23.3 133 16t 2434 728 ??3 1.08 1.08 38.2 40.2 623.2 16’1 ‘14.0 5:06 la09 1.10 0.04 
635.1 28.6 24.8 133 155 2435 125 ‘1’12 1808 1.08 38.3 40.3 624.4 ??4 ‘15.1 5:08 1.09 1.19 0.04 
636.1 40.6 2’1.0 133 I?2 2414 704 115 1.08 1.08 38.3 40.3 625.4 182 16.1 5:11 1.09 1.20 0.04 
637.0 36.6 33.9 133 187 2459 101 ?68 1.08 1.08 38.4 40.4 626.0 156 ??eO 5:12 1.09 1.12 0.04 
638.1 36.2 29.4 133 168 2407 101 ‘166 1.08 1.08 38.4 40.4 626.? ?54 78.1 3:14 1.09 1013 0.04 
639.0 30.9 28.6 133 16’1 2447 728 ??5 1.08 1.08 38.5 40.4 628.0 161 ‘19.0 5:16 1.09 1.21 0,04 
640.1 36.3 28.2 133 180 2409 172 ‘I71 1.08 1.08 38.5 40.5 629.1 162 80.1 5:18 1.09 l.t3 0.04 
641.0 29.3 28.0 133 1’16 2456 734 ?80 1.08 1.08 38.6 40.6 630.0 162 81.0 5:20 1.09 1.15 0.04 
642.1 35.2 28,5 133 178 2443 719 115 1.08 1.08 38.6 40.6 631.1 763 82.1 5:22 1.09 1.14 0.04 
643.0 29.6 28.5 133 188 2461 131 T81 1.08 1.08 38.6 40.6 632.5 162 83.0 5:24 1.09 1.16 0.04 
644.0 33.1 30.0 133 197 2413 131 180 1.08 1.08 38.1 4O.t 633.3 158 84.0 5:26 1.09 1.16 0.04 
645.0 29.8 29.2 133 190 2495 121 113 1.08 1.08 38.T 4O.T 634.2 159 85.0 I:28 1.09 1.15 0.04 
646.1 36.4 25.5 134 lb? 2512 131 765 1.08 1.08 38.8 40.1 638.2 ?34 86.1 5:30 1.09 1.10 0.04 
64’1.0 35.1 24.1 134 180 2513 189 ?55 1.08 1.08 39.0 40.5 639.1 152 81.0 5:31 1.09 1.02 0.04 
648.0 It.? 24.4 134 200 2544 198 ??I 1.08 1.08 39.0 40.1 639.4 15’1 88.0 5:32 1.09 1.04 0.04 

. * 
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DrillBIte Drilling Ddr Printout 
COVPANY : BEP PBTDOLBUN 
VBLL : YIltBRVA 1 

’ UNK DKPTH 9OP VOB DPH TOQ SPP PLOY HUD DENSiTY 
IN OUT IN OUT 

h:m:rcc I dbr klb rap pri 8P8 -- a 

HUD TBMP iIBTUBNS 
IN OUT DBPTH 
dtg C I 

PVT -lIT- BCD DXC GAS 

bbl Ita hhm r6 I 

22:34:08 
22:35:1? 
22:36:23 
22:36:58 
22:37:30 
22:38:lf 
22:38:51 
22:39:29 
22:39:56 
22:fO:30 
22:fO:S8 
22341323 
22:fl:f9 
22:42:09 
22:42:31 
22:f2:44 
22:f2:56 
22:f3:26 
22:fj:fO 
22:fJ:Il 
22:ff:O5 
22:ff:36 
22:51:18 
22:51:2? 
22:51:39 
22:51:18 
22:51:5? 
22:52:lf 
22:52:23 
22:52:29 
22:52:f5 
22:53:01 
22:53:21 
22:53:31 
22:53:f? 
22:54:08 
22:51:2? 
22:5f:51 
22:55:15 
22:55:fO 
22:56:05 
22:56:20 
22:56:36 
22:56:5f 
22:5?:06 

649.0 52.1 25.0 13f 213 2556 191 180 1.08 1.08 
650.0 48.8 25.0 135 196 2531 186 ‘1’17 1.08 1.08 
651.0 52.3 26.7 13f 186 2555 801 ‘116 1.08 1.08 
652.1 110.0 20.6 13f 168 2510 169 182 1.08 1.08 
653.1 lOl,? 19,l 135 162 25’13 ‘157 779 1.08 1.08 
65181 79.5 18,? 135 110 2510 165 181 1.08 1.08 
655.1 81.8 19.T 13f I?9 2500 762 788 1.08 1.08 
656.1 118.1 20.9 131 186 2566 150 7’18 1.08 1.08 
657.1 113.1 21.2 13f 186 2551 153 ??f 1.08 1.08 
658.1 108.6 19.9 13f 175 2560 758 789 1,08 1.08 
659.1 183.6 19.3 131 111 2567 750 182 I,08 1.08 
660.1 156.1 11.1 13f I?? 2569 ?f2 T95 1.08 1.08 
661.1 139.3 11.1 13f 160 2573 710 781 1.08 1.08 
662.0 180.6 17.1 135 15’1 2165 ‘111 T80 1.08 1.08 
663.2 2Of,? 21.2 134 211 2585 ?f6 1'15 1.08 1.08 
66fa2 238.1 29.1 13f 187 2583 118 ??f 1.08 1.08 
665.1 306.9 19.3 131 131 25’13 719 783 1.08 1.08 
661.0 (18.0 11.8 13f 102 2570 150 785 1.08 1.08 
668.1 251.8 18.7 135 157 2583 156 768 1.08 1.08 
669.2 310.0 15.6 135 118 25f5 756 716 1.08 1.08 
670.3 390.1 8.9 135 10’1 2590 755 168 1.08 1.08 
6?2.? 5ff.? 6.0 135 93 2585 151 15'1 1.08 1.08 
613.8 479.8 5.5 135 116 2611 138 110 1,08 1.08 
6'1f.f ((5.8 5.1 102 106 2655 686 691 1.09 1.04 
6'15.3 399.1 6.2 116 103 26'11 676 ‘119 1.08 1.08 
676.2 358-f 6.6 122 106 2692 6'18 61f 1.08 1.08 
6'1'1.2 304.8 8.6 126 119 2683 668 733 1008 1.08 
678.5 2’19.9 25.2 130 13'1 2657 685 (85 1.08 1,08 
619.2 255.1 22.3 129 lf6 2686 672 590 1.08 1.08 
680.1 180.9 20.9 130 153 2’106 683 665 1.08 1.08 
681.2 227.1 19.5 130 if2 2691 669 135 1.08 1.08 
682.0 185.1 15.4 130 128 2700 69f 767 1.08 1.08 
683,5 275.1 26.8 130 161 27lf 102 152 1.08 1.08 
68f.l 208.5 21.1 130 155 2716 ‘109 ‘126 1,08 1.08 
685.1 286.9 If.9 130 151 2623 115 190 1.08 1.08 
686.2 17f.9 12.9 130 128 2619 718 lb9 1.08 1.08 
68'1.2 212.1 8.5 130 1Of 2611 T21 1’13 1.08 1.08 
688.1 133.6 8.4 130 llf 2680 721 168 1.08 1.08 
689.0 lf3.1 ?,3 130 111 2691 732 787 1.09 1.08 
690.1 176.0 T.4 130 116 2111 If4 79f 1.09 1.08 
691.2 23T.7 9,3 130 119 2670 ‘156 785 1.08 1.08 
692.1 233.0 9.8 130 100 2691 161 767 1.08 1.08 
693.1 2f0.2 1.1 130 96 2686 765 768 1.08 1.08 
694.2 186.1 8.1 130 98 2711 167 781 1.08 1.08 
695.1 23f.l 13.2 130 130 2681 168 772 1.08 1.08 

39.0 40.4 639.9 
39.0 (0.6 610.5 
39.0 40.8 6fl.0 
39.0 40.9 611.3 
39.0 40.8 6fl.b 
39.0 10.8 6f2.0 
39.0 40.9 6f2.3 
39.0 40.9 612.6 
39.0 (I.0 bf2.8 
39.0 (1.0 613.0 
39.0 (1.0 613.3 
39.0 41.0 613.5 
39.0 11.0 6f3.7 
39.0 11.0 643.9 
39.1 (I.0 6ff.l 
39.0 (1.0 6ff.2 
39.0 (1.1 6ff.3 
39.0 Il.1 6ff.5 
39.0 (1.1 6ff@6 
39.0 ft.1 6ff.1 
39.1 (I.1 611.8 
39.1 (1.1 6f5el 
39.1 (1.1 615.9 
39.1 10.7 615.9 
39.2 40.8 645.9 
39.2 40.9 645.9 
39.2 40.9 645.9 
39.2 (1.0 6f6.f 
39.2 (1.0 616.1 
39.2 11.0 6f6.9 
39.2 (1.0 6f1.0 
39.2 40.9 611.5 
39.2 40.8 618.1 
39.2 (0.6 618.4 
39.2 (0.5 649.0 
39.2 40.4 649.6 
39.2 (0.3 650.2 
39.2 10.2 651.0 
39.2 10.3 651.8 
39.2 40.4 652.6 
39.2 10.5 653.f 
39.2 (0.6 653.9 
39.2 40.7 65f.f 
39.2 40.8 655.1 
39.2 40.9 655.1 

‘I64 89.0 5:33 1.09 0.95 O.Of 
761 90.0 5:35 1.09 0.98 O.Of 
159 91.0 5:36 1.09 1.00 O.Of 
t56 92.1 5:36 1.09 O.Tl O.Of 
752 93.1 5:3? 1.09 0.73 O.Of 
755 91.1 5:38 1.09 0.61 O.Of 
156 95.1 5:38 1.09 0.18 OeOf 
157 96.1 5:39 1.09 0.?2 O.Of 
T56 97.1 5:39 1.09 0.72 O.Of 
?5f 98.1 5:fO 1.09 O.?f 0.01 
?51 99.1 5:f0 1.09 0.69 0.04 
T5f 100.1 5:fl 1.09 0.68 0.01 
755 101.1 5:fl 1.09 0.61 O.Of 
151 102.0 5:fl 1.09 0.62 O.Of 
?51 103.2 5:f2 1.09 0.69 O.Of 
?fa iof,2 5:f2 1.09 0.56 OeOf 
149 105.1 5:f2 1.09 Onf5 0.01 
150 107.0 5:f2 1.09 0.30 0.04 
'152 108.1 5:f3 1.09 0.56 0.01 
152 109.2 5:f3 1.09 0.36 0.01 
150 110.3 5:f3 1.09 0.f3 0.01 
149 112.1 5:f3 1.09 0.31 0.01 
130 113.8 5:f3 1.09 0.32 0.01 
729 1lf.f 5:f3 1.09 0.33 0.01 
721 115.3 5:f3 1.09 O.fT 0.01 
'126 116.2 5:f3 1.09 0.41 0.01 
'125 117.2 5:ff 1.09 0.16 0.01 
?2f 118.5 5:ff 1.09 0.51 0.01 
'127 119.2 5:ff 1.09 0.16 0,Of 
130 120.1 5:ff 1.09 0.59 O*Of 
131 121.2 5:ff 1.09 0.56 0.01 
Tfl 122.0 5:f5 1.09 0.51 0.04 
141 123.5 5:f5 1.09 0.51 0.01 
148 121.1 5:f5 1.09 0.16 0.04 
150 125.1 5:f5 1.09 0.51 0,Of 
t56 126.2 5:f6 1.09 0.5f 0.01 
'161 121.2 5:f6 1.09 O’,fT O.Of 
'161 128.1 5:f6 1.09 0.56 O.Of 
160 129.0 5:fT 1.09 0.55 0.04 
15'1 130.1 5:f? 1.09 0.5f 0.04 
157 131.2 5:f8 1.09 0.53 0.01 
'155 132.1 5:f8 1.09 O,fI 0.04 
'151 133.1 5:f8 1.09 0.12 O.Of 
151 13f.2 5:49 1.09 D.f9 0.01 
158 135.1 5:49 1109 Oaf&l O.Of 



DrillByte Drilling Data Printoot 
CONPANT : BEP P8TROL8UH 
V8LL : UINBPVA 1 
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TIHB DKPTH llUP VOS PPH TllQ SPP FLOV HUD DENSITY MUD TBHP PETUBNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTE 

bm:rcc I a/h klb rap pri gP@ a dcg C I bbl rts hh:rr rg R 

22:5?:19 696.0 230.2 20.1 130 131 2711 110 ?fi 1.08 1.08 39.2 40.9 655.9 ‘156 136.0 5:f9 1.09 0.53 0.04 
22:5?:36 697.3 221.1 20.1 130 159 2531 171 115 1.09 1.08 39.2 40.9 65614 156 137.3 5:49 1.09 0.51 0.04 
22:5?:49 698.1 207.3 23.8 130 119 2669 113 113 1.08 1.08 39.2 40.9 656.9 156 138.1 5:f9 1.09 0.55 0,Of 
22:58:01 699.1 296.6 2f.f 130 189 2101 ??f 110 1.09 1.08 39.2 40.9 651.2 156 139.1 5:50 1.09 0.50 0.01 
22:58:16 100.2 299.5 14.7 131 110 2613 113 119 1.08 1.08 39.2 40.9 651.1 155 140.2 5:50 1.09 0.43 0.04 
22:58:28 101.1 219.2 11.2 131 91 2694 111 114 la08 1.08 39.2 40.9 658.2 156 141,l 5:50 1.09 0.40 0.04 
22:58:4? 102.1 184.3 2.9 131 82 2109 166 191 1.09 1.08 39.2 41.0 658.8 156 142.1 5:50 1.09 0.41 0.04 
22:59:06 103.0 186.5 6.9 130 99 2101 159 187 1.09 1.08 39.2 41.0 659.3 755 143.0 5:51 1.09 0.52 0.04 
23:05:29 104.2 222.4 1.2 128 95 2674 665 155 1.09 1.08 39.2 41.0 665.4 129 Iff.2 5:51 1.09 0.44 0.04 
23:05:38 105.0 312.3 6.8 131 115 2636 666 134 1.08 1,OS 39.2 40.9 665.1 129 lf5,O I:51 1.09 0.3f 0.04 
23:05:50 106.1 ff8.5 2.6 134 119 2646 668 fbf 1~08 1.08 39.2 41.0 666.1 128 lf6.1 5:51 1.09 0.30 0.01 
23:06:0? 101.4 363.1 3.? 13f 116 2632 616 612 1.09 1.08 39.2 (I.0 666.6 121 1fT.f 5:52 1.09 0.36 0.01 
23:06:1? 108.2 301.1 3.8 135 102 2629 686 lf8 1.09 1.08 39.2 41.1 666.9 126 148.2 5:52 1.09 0.40 0,Of 
13:06:29 109.0 291.6 10.1 135 132 26fl 691 lf8 1.09 1.08 39.2 fl.1 661.2 729 149.0 5:52 1.09 O.f5 0.04 
13:Ob:ff 110.1 2f915 8.9 135 131 2629 103 648 1.09 1.08 39.2 41.0 661.8 133 15001 5:52 1.09 O.f3 0.04 
t3:06:59 111.2 320.4 1.k 135 108 26f5 108 155 1.09 1.08 39.2 41.0 668.2 136 151.2 5:52 1.09 0.32 0,Of 
23:0?:24 112.1 453,9 1.9 136 103 2639 113 168 1.09 la08 39.2 10.9 669.0 142 152.1 5:53 1.09 0.29 0,Of 
23:0?:36 ll3.2 361J 0.7 136 105 2629 12f 113 1.09 1.08 39.2 10.1 669.3 142 153.2 5:53 1.09 0.33 O.Of 
t3:0?:16 1lf.O 232.9 2.1 136 121 2585 128 159 1.09 1.08 39.2 (0.6 669.1 143 15f.O 5:53 1.09 0.38 0,Of 
23:OS:Ol 'III.3 230.5 3.3 136 111 2569 135 169 1.08 1.08 39.2 40.4 6’10.3 ?f6 155.3 5:53 1.09 0.40 O.Of 
G3:OS: 19 716.2 266.1 (a4 136 128 2654 144 182 1.08 1.08 39.2 40.3 610.8 145 156.2 5:53 1.09 0.36 0,Of 
C3:08:35 111.2 25f 09 8.2 13f 158 2631 150 181 1.09 1.08 39.2 (0.2 671.2 ‘148 157.2 5:5f 1.09 0.52 0.04 
G3:08:16 118.1 300.6 16.1 135 180 2631 153 lb8 1.09 1.08 39.2 40.1 611.6 150 158,l 5:5f 1.09 O,f6 0.04 
/3:09:02 119.3 26f.b lf.0 135 162 2633 15f 180 1.09 1.08 39.2 10.1 612.2 151 159.3 5:5f 1.09 O,f? 0.04 
/3:09:20 12O.f 220.6 12.1 135 153 2658 153 195 1.09 1.08 39.2 40.1 6’12.1 146 160.4 5:5f 1.09 0.19 0.04 
G3:09:29 121.0 250.0 13.6 135 186 2661 118 819 1.08 1.08 39.2 (0.1 613.0 lff 161.0 5:5f 1.09 0.19 0.04 
t3:09:45 ‘122.2 221.5 35.1 135 239 2664 143 198 1.09 1.08 39.2 (0.1 613.5 715 162.2 5:55 1.09 0.63 0.04 
!3: 1o:oo f23.1 205.7 32.6 135 253 2656 ‘If0 802 1.09 1.08 39.2 40.2 613.9 146 163.1 5:55 1.09 0.64 0.04 
13:10:19 12f.l 209.f 25.3 135 191 2631 139 820 1.09 1.08 39.2 10.4 61f.5 lf5 16f.l 5:55 1.09 0.61 0.04 
c3:10:35 125.0 191.3 19.1 135 180 2626 131 831 1.09 1.08 39.2 (0.5 675.0 lf7 165.0 5:56 1.09 0.55 0.04 
13: lo:52 126.1 231.6 14.9 135 110 2621 132 800 1.09 1.08 39.2 40.1 675.6 142 166.1 5:56 1.09 0.44 0.04 
!3:11:11 127.0 165.9 15.0 135 185 2636 121 808 1.09 1.08 39.2 fO.8 616.2 143 161.0 5:56 1.09 0.58 0.01 
!3: 11:29 128.0 l?l,S 16.6 135 286 2471 ltf 198 1.09 1.08 39.2 (I.0 616.7 142 168.0 5:56 1.09 O,f? 0.04 
!3:11:51 129.1 158.1 lb.0 135 323 2640 124 185 1.09 1.08 39.2 41.2 611.5 ?39 169.1 5:5? 1.09 0.58 0.04 
!3:12:11 130.1 lTf.3 15.0 135 322 2619 125 ??2 1.09 1.08 39.2 41.3 618.1 lfl llO.1 5151 1.09 0.56 0.04 
!3:12:30 131.1 19f,? 15.6 135 326 2644 121 ??I 1.09 1.08 39.2 (1.1 618.1 1f3 111.1 5:5? 1.09 0.59 0.04 
!3:12:52 132.1 164.9 1?,8 135 215 2630 ‘129 170 1.09 1.08 39.2 Il.5 619.3 ?f? 112.1 5:58 1.09 0.63 O.Of 
!3:13:14 133.1 115.1 15.1 135 200 2628 131 182 1.09 1.08 39.2 ft.5 680.1 150 113.1 5:58 1.09 0.58 0.04 
!3:2f:28 73f.l 160.0 1O.f 130 150 2669 136 802 1.09 1.08 39.2 (I.0 103.3 llf l?f,l 5:59 1.09 0.10 0.04 
!3:2f:51 135.2 196,f 13.8 133 16f 2652 138 820 1.09 1.08 39.3 (1.0 103.5 113 115.2 5:59 1.09 0.54 0.04 
!3:25:15 136.2 153.2 13.1 136 162 2612 154 805 1.09 1.08 39.2 41.1 103e6 111 116.2 5:60 1.09 0.51 0,Of 
!3:25:33 137.1 193.2 15.8 136 186 2672 161 815 1.09 1.08 39.3 (1.2 103.6 113 117.1 6:00 1.09 0.59 0.04 
!3:25:55 138.0 125.5 11.1 136 191 2611 161 803 1.09 1.08 39.2 11.3 103.6 111 118.0 6:00 1.09 0.65 0.04 
!3:26:20 139.1 133.5 19.5 136 191 2552 161 800 1.09 1.08 39.3 41.4 703.6 113 119.1 6:01 1.09 0.66 0.04 
!3:26:fl 1fO.O 163.6 16.5 136 161 2660 155 800 1.09 la08 39.3 41.6 103.6 114 180.0 6:01 1.09 0.61 0,Of 

. . 



DrillByte Drilling Datr Priatout 
COUPANY : BRP PRTROLBUR I 

VBLL : HINBRVA 1 

TIHB DBPTE ROP VOB RPH TRQ SPP PLOV HUD DENSITY KUD TBHP RBTURHS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTE 

h:rr:rtc a r/h Lib rrp pcri IlPl -- a dcg C i bbl rts hh:rr rg I 

23:2?:03 141.1 165.9 16.6 136 165 2663 145 801 1.09 1.08 39.2 (1.1 ?03,6 115 181.1 6:01 1.09 0.61 O.Of 
23:2?:24 1f2.1 156.4 11.1 136 181 2655 138 805 1.09 ltO8 39.3 11.8 103.1 111 182.1 6:02 1.09 0.61 0.04 
23:2’1:46 143.0 22f,3 11.3 136 111 2612 131 803 1.09 1.08 39.3 11.8 1Of.O 698 183.0 6:Ot 1.09 0.63 0.04 
23:28:11 ?ff,l 202.3 lf,f 136 111 2661 131 812 1.09 1.08 39.3 11.8 lOf.9 661 lSf,l 6:03 1.09 0.60 0.04 
23:28:f? lf5.1 96.4 15.f 136 110 2682 136 800 1.09 1.08 39.3 41.8 101.9 660 185.1 6:03 1.09 0.10 0.04 
23:29:15 146.1 2Of.l 11.9 136 153 2655 131 809 1.09 1.08 39.3 41.6 109.6 661 186.1 6:Of 1.09 0.65 0.01 
23:29:49 141.0 111.0 11.6 136 143 2559 128 815 1.09 1.08 39.3 11.4 112.1 153 181.0 6:Of 1.09 0.65 0.04 
23:30:23 148.0 100.1 11.0 136 151 2612 126 833 1.09 1.08 39.3 41.4 115.5 151 188.0 6:05 1.09 0.65 0.04 
23:31:00 749.0 100.0 10.6 136 115 2629 128 821 1.09 1.08 39.3 (1.5 111.4 161 189.0 6:05 1.09 0.65 0.04 
23:31:45 150.1 108.6 13.9 136 165 2635 130 846 1.09 1.08 39.3 11.6 118.1 158 190.1 6:06 1.09 0.16 0.04 
23:32:29 151.1 81.0 lf.5 136 lff 2621 128 835 1.09 1.08 39.f (1.1 119.9 lf? 191.1 6:Ol 1.09 0.16 0,Of 
23:33:13 152.0 65.5 15.3 136 152 2614 122 Sff 1.09 1.08 39.f 11.8 ?22,2 141 192.0 6:OS 1.09 0.18 0.01 * 
23:3f:O5 153.0 6f.2 11.2 136 151 25f5 110 826 1.09 1.08 39.4 (1.9 12f.9 ?I5 193.0 6:09 1.09 0.83 0.01 - 
23:35:0? 151.0 50.5 18.6 136 lff 2613 TOO 821 1.09 1,OS 39.1 (2.1 121.6 148 19f.O 6:10 1.09 0.89 O.Of _: 
23:3?:Of 155.0 52.3 22.1 136 151 2592 106 821 1.09 1.08 39.5 (2.2 132.2 140 195.0 6:lt 1.10 1.09 0.04 
23:3?:56 156.0 66.1 21.9 136 169 2595 109 819 1.09 1.08 39.5 (211 133.1 158 196.0 6:12 MO OJ? 0,Of 
23:38:fO 151.0 16.9 26.8 136 193 2592 116 199 1.09 1.08 39.5 42.5 133.1 160 191.0 6:13 1.10 0.89 0.04 : 
23:39:43 158.0 53.3 21.8 136 198 2611 110 193 1.09 1.08 39.5 12.6 133.1 160 198.0 6:ll 1.10 1.00 0,Of - 
23:fO:fS 159.0 51.0 28.5 136 195 2563 116 llf 1.09 1.08 39.6 (2.6 133.1 159 199.0 6:15 1.10 0.99 0.04 
23:fl:fO 160.0 10.1 24.9 136 118 2598 121 110 1.09 1.08 39.1 (2.6 133.1 141 200.0 6:16 1.10 0.91 0.04 
23:f2:52 161.0 45.4 2f.f 136 111 2591 120 112 1.09 1.08 39.1 (2.5 133.1 142 201.0 6:ll 1.10 0.98 0.04 
00:00:40 162.1 24.8 24.1 135 110 2583 114 161 1.09 1.08 39.8 (2.1 148.9 698 202.1 6:20 1.10 1.14 0.04 
00:02:08 163.1 48.0 22.1 131 115 2196 111 159 1.09 1.08 (0.2 42.1 150.5 109 203.1 6:21 1.10 1.00 0.04 . 
00:03:08 164.0 52.1 22.1 131 113 2558 115 166 1.09 1.08 40.2 12.2 151.1 109 201.0 6:22 1.10 0.91 0.04 
OO:Of:58 165.0 3f.2 22.1 131 111 2510 116 153 1.09 1.08 10.2 42.3 153.1 122 205.0 6:2f 1.10 1.05 0.04 
00:06:54 166.0 32.2 22.6 131 1’11 2554 110 149 1.09 1.08 40.2 (2.3 15f.3 126 206.0 6:26 1.10 1.01 0.04 
00:09:08 161.1 29.4 21.2 131 169 2551 118 164 1.09 1.08 10.3 12.6 156.8 113 201,l 6:28 1.10 1.06 0.01 
00:11:31 168.0 25.1 23.4 131 184 2594 121 156 1.09 1.08 (0.3 42.8 ?58,9 649 208.0 6:30 1.10 1.13 0.04 
00: 13:59 169.1 26.1 22.0 131 119 2551 123 150 1.09 1.08 f0.f (2.8 161.0 641 209.1 6:33 1.10 1.13 0.04 
00:16:15 110.0 22.6 21.6 131 180 2581 123 154 1.09 1.08 40.5 ft.9 161.9 640 210.0 6:35 1.10 1.11 0,Of 
00:19:Of 111.0 18.1 21.1 131 188 2591 126 151 1.09 1.08 40.6 (3.0 161.9 640 211.0 6:38 1.10 1.15 0.04 
00:22:09 112.0 11.5 21.1 131 181 2589 121 141 1.09 1.08 40.7 42.9 161.9 6f0 212.0 6:fl 1.10 1.19 0.04 
00:21:55 113.0 19.1 20.3 131 181 2601 722 149 1.09 1.08 40.8 42.9 161.9 640 213.0 6:ff 1.10 1.13 0.04 
00:28:21 114.0 18.6 18.1 131 110 2603 126 142 1.09 1.08 40.9 43.0 163.1 639 214.0 6:fl 1.10 1.15 1.09 
00:31:19 115,O 15.9 20.3 131 119 2582 129 119 1.09 1,OS (1.0 43.2 165.1 639 215.0 6:51 1.10 1.19 0.02 :, 
00:33:26 ??6,0 50.3 19.1 131 119 2601 131 1f8 1.09 1.08 (1.0 (3.3 166.1 610 216.0 6:52 1.10 0.98 0.01 1 
00:36:31 ???,O 16.9 21.2 131 Ill 2598 126 160 1.09 1.08 41.1 (3.3 161.3 639 211.0 6:55 1.10 lel9 0.01 
00:38:08 ??8,0 41.0 21.9 131 181 2592 101 150 1.09 1.08 41.2 (3.3 161.9 638 218.0 6:5? 1.10 1.03 0.19 
00:39:4? 119.0 30.1 23.3 131 186 2630 691 146 1.09 1.08 11.2 f3.f 168.5 638 219.0 6:59 1.10 1.03 0.69 
OO:fl:39 780.1 33.5 26.1 131 153 2601 101 136 1.09 1.08 (1.3 43.5 119.8 638 220.1 1:Ol 1.10 1.01 0.08 ,, 
00:43:15 781.0 31.0 29.5 131 190 2631 111 lft 1.09 1.08 fl,3 (3.5 119.9 631 221.0 ?:Ot 1.10 1.12 0.01 
00:45:02 182.0 32.2 30.2 131 113 2621 111 135 1.09 1.08 41.3 43.6 ??9.9 636 222.0 ?:Of 1.10 1.15 0.01 
OO:f6:kS 183.1 #?.I 28.1 131 165 2640 121 129 1.09 1.08 (1.1 (3.1 119.9 638 223.1 ?:06 1.10 1.11 0.01 
00:4?:06 ‘18f.2 228.5 15.4 131 90 2630 122 132 1.09 1.08 (1.4 13.1 ??9.9 639 22f.t ?:06 1.10 O.fS OIO? 
00:4?:2? 185.5 240.0 5.2 131 6g 2602 718 119 1.09 1.08 41.4 13.1 119.9 639 225.5 ?:06 1.10 O.fl 0.01 

L 



DrillByte Drilling D&r Printout 
COHPANY : BRP P8TROLBUU 
VRLL : KINBRVA 1 

TIWE 

b:m:acc 

DRPTH ROP VOB RPM TRQ SPP PLOW HUD DBNSITY UUD TBHP RRTURNS PVT -BIT- RCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

I dhr klb rrp pri llPl a dcg C I bbi rtr hhm ag x 

00:f?:40 
OO:f8:02 
OO:f8:55 
00:49:48 
00:50:3? 
0l:Of :2f 
Ol:Of:f9 
01:05:21 
01:05:46 
01:06: 16 
01:06:fl 
01:06:59 
01:0?:12 
01:0?:25 
Ol:O?:f5 
0l:OS:Ol 
01:08:13 
01:08:38 
01:09:0? 
01,:09:3? 
01:10:2? 
01: lo:58 
01:11:23 
01:11:4? 
01:12:11 
01:12:30 
01:12:15 
01:13:01 
01:13:20 
01:13:40 
01:13:59 
0l:lf :2? 
01:15:02 
01:15:f5 
01:33:1? 
01:33:51 
01:35:03 
01:36:05 
01:3?:32 
01:38:09 
01:39:31 
Ol:f0:22 
Ol:fl:3f 
Ol:f2:49 
Ol:f3:25 

786al 172e2 4.1 131 11 2491 119 69t 1.09 1.08 41.4 (3.1 
787J 116.9 1.9 131 85 2618 121 114 1.09 1.08 f1.f (3.1 
188.0 58.1 9.6 130 94 2650 121 142 1.09 1.08 41.5 13.1 
189.0 62.3 9.3 131 91 2636 123 146 1.09 1.08 (115 43.8 
TOOsO 61.9 10.1 132 91 26ff 128 126 1.09 1.08 41.5 (3.8 
191,O 18.8 12.9 132 87 256f 131 130 1.09 1.08 (1.5 (3.8 
192.0 154.8 8.6 13f 11 2586 lf2 146 1.09 1.08 41.6 43.3 
193.1 109.4 3.2 133 98 2125 115 161 1.09 1.08 41.6 13.0 
194 .O 156.1 1.5 135 95 2699 150 158 1.09 1.08 41.6 (3.0 
195.0 122.1 1.5 135 103 2106 151 165 1.09 1.08 41.6 f3.0 
196.0 16O.f 11.1 135 132 2105 151 169 1.09 1.08 41.6 43.0 
191.2 249.9 18~8 135 136 2112 tlk 141 1.09 1.08 (1.6 43.0 
198.1 251.3 13.6 135 118 2139 152 1fO 1.09 1.08 11.6 43.0 
199.0 219.4 8.2 135 100 2119 155 111 1.09 1.08 (1.6 13.0 
800.2 208.1 10.2 135 113 2118 165 lf6 1.09 1.08 11.6 (3.1 
801.2 212.9 11.3 135 161 2130 113 113 1.09 1.08 (1.5 43.1 
802.1 218.1 26.1 135 198 2581 111 181 1.09 1.08 (1.6 (3.1 
803.0 132.f 30.1 135 191 2160 111 111 1.09 1.08 (1.6 (3.1 
8Of.l 1J3.f 21.2 135 115 2117 168 185 1.09 1.08 Il.6 f3.2 
805.0 95.8 25.5 135 181 2150 163 190 1.09 1.08 41.5 43.2 
806eO 6f.l 21.0 135 189 2165 161 183 1.09 1.08 (1.5 43.3 
801.2 192.5 21.8 135 193 2165 111 ??5 1.09 1.08 41.5 f3.f 
808~1 152.1 2l.f 135 185 2151 190 115 1.09 1.08 41.5 43.5 
809.1 161.6 21.0 135 180 2652 802 111 1.09 1.08 41.5 43.5 
810.0 168.6 21.4 135 232 2111 805 168 1.09 1.08 11.5 (3.6 
Sllml 211.9 21.3 135 20f 2162 804 160 1.09 1.08 11.5 43.6 
812.1 232.1 31.9 135 208 2164 800 lfl 1.09 1.08 41.6 (3.1 
813.1 220.6 24.9 135 161 2’161 198 165 1.09 1.08 (1.5 43.1 
Elf.1 112.8 21.1 135 154 2112 192 182 1.09 1.08 41.5 43.8 
815.2 218.4 19.1 135 152 2153 182 Ilk 1.09 1.08 ft.5 fJ,S 
816.0 186.3 16.6 135 144 2769 116 189 1.09 1.08 (1.5 43.8 
811~0 112.2 13.f 135 121 2783 113 195 1.09 1.08 (1.5 43.9 
818.1 109.0 1l.f 135 112 2801 162 191 1.09 1.08 41.5 (3.9 
819.1 81.0 8.1 135 86 2155 150 196 1.09 1.08 4l.f 43.9 
820.0 25.5 22.6 131 162 2118 15f 158 1.09 1.08 (1.5 43.6 
821.0 109.8 25.1 129 180 2151 141 169 1.09 1.08 (1.5 43.5 
822.0 43.f 30.0 129 191 2116 151 ??I 1.09 1.08 41.5 43.4 
823.0 14.9 28.0 129 191 2115 154 199 1.09 I,08 (1.5 (3.1 
82f.O 96.1 21.5 129 162 2692 163 191 1.09 1.08 (1.5 43.3 
825.0 98.3 21.8 129 151 2693 166 199 1.09 1.08 41.5 43.5 
826.2 50.2 30.1 129 211 2653 185 T98 1.09 1.08 41.5 43.8 
821,l 12.1 21.1 129 199 2680 192 813 1.09 1.08 41.5 (3.9 
828.0 (1.3 28.2 129 186 2668 193 812 1.09 1.08 11.5 44.0 
829.1 61.6 26.8 129 111 2591 161 813 1.09 1.08 11.5 44.2 
830.1 92.3 23.6 129 202 2661 149 815 1.09 1.08 41.5 (I.2 

119.9 639 226.1 ?:O? 1.10 0.39 OeO? 
119.9 6f0 221.1 ?:O? 1.10 0.52 O.O? 
119.9 640 228.0 1:OS 1,lO 0.12 0.01 
119.9 641 229.0 ?:09 1.10 0.13 0.01 
119.9 640 230.0 ?:lO 1.10 0.11 O.O? 
119.9 613 231.0 ?:I0 1.10 0.12 0.01 
119.9 614 232.0 ?:ll 1.10 0.50 0.01 
119.9 621 233.1 1:ll 1.10 0.51 0.01 
119.9 625 23f.0 ?:12 ltl0 0.51 0.01 
119.9 630 235.0 ?:I2 1.10 0.61 0.01 
119.9 634 236.0 ?:13 1.10 0.60 0.01 
t19.9 638 231.2 I:13 1.10 0.51 0.01 
119.9 639 238.1 ?:13 1.10 Oaf? 0.0’1 
119.9 6fO 239.0 ?:13 1.10 O.f# 0.01 
119.9 611 2fO.t ?:lf 1.10 O.fl O.O? 
119.9 Cft 2fl.2 ?:lf 1,lO 0.52 O.O? 
119.9 641 2f2.1 1:lf 1.10 0.60 0.01 
119.9 636 2f3.0 ?:15 1.10 0.11 0.01 
119.9 627 2ff.l ?:15 1.10 0.68 0.01 
119.9 619 215.0 ?:I6 1.10 0.81 0.01 
119.9 605 246.0 ?:16 1.10 0.91 O.O? 
TT9.9 612 2ft.t ?:I? 1.10 O*?l 0.01 
185.4 648 248.1 ?:I? 1.09 0.10 0.01 
185.8 611 249.1 ?:18 1.09 0.63 0.00 
186.3 618 250.0 ?:I8 1.09 0.13 0.00 
186.1 616 251.1 1:lS 1.09 0.66 0.00 
181.0 6TT 252.1 ?:19 1.09 0.59 0.00 
181.3 619 253.1 ?:19 1.09 0.60 0.00 
?8?.? 681 254.1 ?:19 1.09 0.60 0.00 
188.1 680 255.2 ?:20 1.09 0.51 0.00 
188.5 619 256.0 ?:20 1.09 0.59 0,oo 
188.9 616 251.0 ?:20 1.09 0.65 0.00 
189.6 615 258.1 1:tl 1.09 0.64 0.00 
190.5 681 259.1 ?:22 1.09 0.6f 0.00, 
802.1 651 260.0 ?:2f 1.09 l.lf 0.00 
802.1 612 261.0 ?:ff 1.10 0.19 O.OOl 
8Of.l 651 262.0 ?:26 1.10 1.05 0.00 
805.2 652 263.0 ?:2? 1.10 0.91 0.00 
806.9 660 261.0 ?:28 1.10 1.01 0.00 
8Ol.f 635 265.0 ?:29 1.10 0.18 0.00 
809.4 628 266.2 I:30 1.10 0.95 0.00 
811.5 631 261.1 ?:31 1.10 0.93 0.00 
815.3 614 268.0 ?:32 1.10 1.01 0.00 
811.6 610 269.1 ?:33 1.10 1.03 0,001 
818.4 601 210.1 ?:34 1.10 0.82 O,OOi 



DrillByte Drilling Data Printout 
COHPANT : BHP PSTROL8UH 
UBLL : KINBRVA 1 

1 
’ TIM DRPTE ROP VOB RPH TPQ SPP PLOV iUD DBNSITY HUD T8HP RBTURNS PVT -BIT- BCD DXC GAS 

IN OUT IN OUT IN OUT DBPTE 
hm:rec I dhr klb rrp pri gpn --- rrg dtg C a bbl rto hh:rr rg x 

01:43:59 831.0 95.3 26.0 129 183 2668 lf5 816 1.09 1,OS 4105 44.3 819,O 601 21100 ?:35 1.10 0.80 0.00 
0l:ff :f3 832al -19.5 30.0 129 184 2661 153 ?96 1.09 1.08 41.4 44.4 819.2 601 212.1 ?:35 1.10 0,8? 0.00 
01:45:2? 833.0 11.2 30.6 129 185 2681 188 808 1.10 1.08 41.5 44,4 819.2 123 213.0 I:36 1.10 0.90 0.00 
01:46:29 834.0 10.1 28.9 129 111 2601 191 168 1.09 1.08 41.5 44.6 819.2 125 214.0 ?:3? 1.10 0.91 0,OO 
01:4?:09 835.0 93.1 29.6 129 185 2653 191 160 1.09 1.08 41.5 44.6 819.2 109 215.0 I:38 1.10 0,8? 0.00 
01:48:02 836.0 62.3 30.1 129 I?? 2656 115 168 1.10 1.08 41.5 44.6 819.2 112 216.0 ?:39 1.10 0.95 0.00 
01:50:10 831.0 25.1 33.2 129 188 2641 166 162 1.10 1.08 41.6 44.1 819.3 123 211.0 ?:fl 1.10 1.21 0.00 
01:51:51 838.1 51.4 34.8 129 202 2655 t68 145 1.10 1.08 41.1 44.1 819.3 121 218.1 ?:42 1.10 1.12 0.00 
01:52:13 839.0 136.4 26.1 129 191 2688 146 154 1.10 1.08 41.1 44.1 819.3 121 219.0 ?:43 1.10 0.61 0.00 
01:52:30 840.1 224.5 18.5 128 141 2619 141 111 1.10 1.08 #I,? 44.1 819.3 128 280.1 ?:43 1.10 0.53 0.00 
01:52:55 841.3 192.9 12.5 129 96 2680 143 153 1.10 1.08 41.8 44.1 819.4 681 281.3 ?:43 1.10 0.53 0.00 
01:53:20 842.1 111.8 11.4 129 103 266f 145 168 1.10 1.08 41.8 ff,? 819,6 113 282.1 I:44 1.10 0.60 0.00 
01:53:58 843al 88.9 16.0 130 126 2629 Tf8 769 1.10 1,OS 41.8 44.6 820,O 733 283.1 ?:f5 1.10 0.75 0.00 
01:54:22 844.2 184.0 2182 129 210 2691 751 161 1.10 1.08 41.9 44.6 820.2 104 284.2 ?:45 1.10 0.59 0.00 
01:5f:34 845.2 353.4 15.2 129 146 2101 lf8 153 1.10 1.08 41.9 44.6 820.3 690 285.2 ?:#I 1.10 0.44 0.00 
01:55:0? 846.1 93.2 14.2 129 132 2116 145 132 1.10 1.08 (1.9 #I,6 820.3 691 286.1 ?:46 1.10 0.68 0.00 . 
01:5?:f# 841~1 15.9 11.6 129 120 2699 747 111 1.10 1.08 (1.9 44,6 822.5 TOO 281,l ?:fS 1.10 1.09 0.00 
01:58:fO 848.1 91.3 18.5 129 119 2114 155 146 1.10 1.08 (2.1 44.1 823.1 681 288.1 ?:49 1.10 0.77 0.00 
02:13:16 849~0 45.6 18.3 130 111 2616 113 740 1.10 1.08 41.9 44.3 832.3 643 289.0 ?:51 1.10 0.93 0.00 
02:lf:JO 850.0 63.6 28.5 131 110 2691 161 131 1.10 1.08 41.6 43.6 833.4 645 290.0 ?:52 1.10 1.01 0.00 
02:15:45 851.0 41.6 26.1 131 181 2684 151 156 1.10 1.08 (1.5 43.1 834,l 651 291.0 ?:53 1.10 1.02 0.00 .-. 
02: 16:34 852~0 129e2 24.5 131 184 2645 139 148 1.10 It08 41.4 ff,O 835.8 615 292.0 ?:54 1.10 0.86 0.00 
02:1?:13 853.3 294.9 21.1 131 lb? 2609 131 151 1.10 1.08 41.4 44.0 836.2 680 293.3 ?:54 1.10 0.53 0.00 

‘02:1?:4? 854.1 135.1 3al 131 192 2638 133 135 1.10 1.08 #I,3 44.1 836.4 619 294.1 ?:55 1.10 0.40 0.00 
02:19:19 855.0 28.9 3.6 131 180 2639 146 149 1.10 1.08 41.3 44.2 631.0 694 295.0 ?:56 1.10 O.?l 0.00 
02:26:51 856.0 12.5 14.1 131 151 2541 141 154 1.10 1.08 If,2 44.5 846.9 11’1 296.0 I:02 1.10 1.23 0.00 
02:29:3? 851~0 21.9 30.1 131 169 2509 135 146 1.10 1.08 41.2 ff,? 848.5 685 291.0 I:05 1.10 1.23 0.00 
02:30:02 858.0 122.6 23.4 131 113 2531 134 150 1.10 1.08 41.2 44.9 848.5 683 298.0 I:06 1.10 0.10 0.00 
02:35:3? 859.0 f.8 31.6 131 210 2521 131 141 1.10 1.08 41.2 44.9 848.6 103 299.0 I:11 1.10 1.46 0.00 
02:38: 12 860.0 21.3 28.6 131 196 2523 131 151 1.10 1.08 #I,4 44.9 848.6 681 300.0 8:lf 1.10 1.21 0.00 
02:f 1:51 861.0 9.9 26.9 131 132 2513 131 150 1.10 1.08 41.5 44.9 850.9 136 301.0 I:11 1.10 1.29 0.00 
02:42:22 862.1 121.6 22.6 131 133 2505 126 155 1.10 1.08 41.5 44.9 851.6 111 302.1 I:18 1.10 0.69 0.00 
02:42:4? 863.1 134.3 22.0 131 159 2508 125 153 1.10 1.08 41.5 44.9 852.2 683 303.1 I:18 1.10 0.66 0.00 
02:43:12 864.1 116.8 23.4 131 168 2529 130 151 1.10 1.08 41.5 44.9 852.4 690 304.1 I:19 1.10 O.?O 0.00 
02:41:16 865.1 85.0 24,6 131 135 2522 139 739 1.10 1.08 41.5 ff.9 852.9 699 305.1 I:20 1.10 0.94 0.00 
02:44:41 866.0 138.3 25.0 131 160 2521 135 118 1.10 1.08 (1.6 44.9 853.5 123 306.0 I:20 1.10 0.11 0.00 
02:45: 13 861,O 120.0 24.0 131 152 2406 135 135 1.10 1.08 41.6 44.9 854.1 146 301.0 I:21 1.10 0;?3 0.00 
02:4?:0? 868.0 25.5 26.5 131 132 2514 138 131 1.10 1.08 41.6 45.0 855.0 691 308.0 I:23 1.10 1.13 0.00 
02:48:51 869.0 51.0 29,1 131 161 2415 157 111 1.10 1.08 (1.6 45nO 855.1 690 309.0 I:24 1.10 1.11 0.00 
02:49:43 810,O 12.6 28.1 131 118 2533 155 123 1.10 1.08 11.6 45.0 855.2 691 310.0 I:25 1.10 0.93 0.00 
02:lO:tf 811.0 84.0 29.0 131 164 2519 150 130 1.10 1.08 41.1 45.0 855.2 721 311.0 I:26 1.10 0.83 0.00 
02:51:11 812.0 T?,# 29.8 131 194 2548 151 720 1.10 1.08 41.1 45.0 855.4 114 312.0 I:21 1.10 0.91 0.00 
02:52:10 813.0 51.4 29.1 131 232 2541 ?63 139 1.10 1.08 41.1 (5.0 855.6 116 313.0 I:28 1.10 0.98 0.00 
02:IJ:fT 814.1 36.9 31.8 131 182 2486 114 126 1.10 1.08 41.1 44.9 855.8 676 314.1 I:29 1.10 1.10 0.00 
02:54:1? 875.0 125.1 23,) 131 166 2556 160 129 1.10 1.08 41.1 44.9 855.9 682 315.1 I:30 1.10 0.11 0.00 



DrillBItt Drilling D&r Printout 
COKPANT : BEP PKTROLKUH 
UKLL : HINKRVA 1 

TIHK DKPTE ROP VOB RPM TRQ SPP PLOV KUD DENSITY HUD TKKP RKTURNS PVT -BIT- KCD DXC GAS 
IN OUT IN OUT IN OUT DKPTE 

hm:aec a dbr klb rap pai BP8 a# dcg C a bbl rta hh:an ag x 

02354345 816eO 116.3 18.9 131 102 2549 115 148 1.10 1.08 41.8 44.9 856.0 681 316.0 I:30 1.10 0.63 0.00 l 

02:55:36 811~0 66mO 15.1 131 18 25fl 116 736 1.10 1.08 41.1 44.9 856,k 681 311.0 I:31 1.10 0.68 0.00 
03:12:19 818.1 58e4 21.2 121 62 2fl6 ‘156 711 1.10 1.08 41.6 44.1 860.1 646 318.1 I:33 1.11 0.69 0.00 i 
03:12:50 879J 126.9 28.0 131 92 2513 161 681 1.10 1.08 41.5 44.6 860.6 655 319.1 I:34 1.11 0.90 0.00 
03:15:41 88Od 15.9 36.6 132 151 25ff 183 TO2 1.10 1.08 41.4 ffef 863.2 TOO 320.1 I:36 1.11 1.24 0.00 n . 
03:16:09 881.1 170.6 30.6 132 121 2601 805 131 1.09 1.08 41.4 44.1 863.1 109 321.1 I:31 1.11 0.91 0.00 ;‘.. 
03:16:31 882.0 lf9.2 28.0 132 111 2608 810 124 1.09 1.08 41.4 44.1 864.0 120 322.0 I:31 1.11 0,8# 0.00 :, 
03:16:59 883.0 111.8 29.9 132 135 2616 812 111 1.09 1.08 41.4 44.2 864.4 112 323.0 I:38 1.11 0.90 0.00 
03:1?:43 884.1 18.5 33.1 132 153 2619 811 121 1.10 1.08 41.4 44.3 865.1 114 324.1 I:38 1.11 1.08 0.00 
03:tO: 11 885.0 55.2 36.3 132 115 2595 806 126 1.10 1.08 41.4 44.5 861.5 150 325.0 I:41 1.11 1.55 0.00 :‘; 
03:tl:Ot 886.0 15.2 30.6 132 143 2599 803 142 1.10 1.09 Il.4 44.6 868.2 14f 326.0 I:#2 1.11 1.09 0.00 . 
03:22:16 881.0 f4.2 32.8 132 162 2563 801 716 la09 1.09 41.4 (I.6 869.3 T31 321.0 I:43 1.11 1.26 0.00 
03:2f:26 888.0 25.6 35.3 132 215 261f 815 128 1.09 1.09 41.4 ff18 811.3 142 328.0 I:45 1.11 1.51 0.00 
03:26:fl 889.0 27.0 33.1 132 186 2599 82f 121 1.09 1.09 (1.5 44.9 813.4 lf3 329.0 I:#? 1.11 1.51 0.00 
03:30:40 890.0 1.1 31.5 132 110 2623 808 719 1.09 1.09 41.6 15.0 I??,1 131 330.0 I:51 1.11 1.11 0.00 ’ 
03:32:45 891.0 28.8 30.8 132 182 2597 759 703 1.09 1.09 11.6 (5.1 8??.? 141 331.0 I:53 1.11 I.19 0.00 . 
03:33:5? 892.0 50.1 23.3 132 151 2616 756 701 1.09 1.09 (1.1 45.1 819.3 150 332.0 I:55 1.11 0,9f 0.00 
03:35:fl 893.0 30.6 3O.I 132 208 2611 158 692 1.09 1.09 41.7 15.0 8?9,8 162 333.0 I:56 1.11 1,lf 0.00 
03:38:5? 894.0 18a4 30.6 132 211 2600 756 693 1.09 1.09 41.8 45.0 883.6 110 33f.0 8160 1.11 1.30 0.00 
03:54:24 895.0 9.6 29.9 132 136 2594 159 115 1.09 1.09 42.3 45.1 889.9 169 335.0 9:15 1.10 1.71 0.00 . 
03:56:35 896.0 28.5 28.2 132 220 2678 173 Tf3 1.09 1.09 (2.1 15.1 890.8 154 336.0 9:lT 1.10 1.11 0.00 
03:58:29 891.0 32.4 29.5 132 242 2690 186 Tlf 1.09 1.09 42.8 45.1 892.3 144 331.0 9:19 1.10 1.11 0.00 . 
Of :00:26 898.0 26.5 30.2 132 221 2125 181 796 1.09 1.09 42.9 45.3 893.1 143 338.0 9:21 1.10 1.16 0.00 .’ 
Of :02:5? 899.0 24.4 29.4 132 213 2711 113 ‘190 1.09 1.09 43.0 45.4 893.9 152 339.0 9:2f 1.10 1.21 0.00 
Of :03:55 900.0 10.3 21.8 132 201 2669 188 113 1.09 1.09 43.0 45.4 894.0 148 340.0 9:tf 1.10 0.95 0.00 
04:04:45 901.0 10.8 25.4 132 181 2663 180 146 1.09 1.09 43.0 45.4 894.1 ‘144 341.0 9:25 1.10 0.90 0.00 
Of :06:22 902.0 34.0 29.4 132 189 2101 169 720 1.09 1.09 43.1 45.4 894.2 138 342.0 9:2? 1.10 1.09 0.00 
04:10:26 903.0 1.1 30.1 132 214 2111 184 699 1.09 1.09 43.2 45.5 894.3 140 343.0 9:31 1.10 1.35 0.00 ’ 
04:11:01 904.1 144.8 24.9 132 250 2804 115 692 1.09 1.09 43.2 45.5 894.4 TOO 344.1 9:32 1.10 0.15 0.00 “ 
04:11:18 905.0 116.4 11.6 132 142 2588 113 611 1.09 1.09 43.3 45.5 894.4 109 345.0 9:32 1.10 0.55 0.00 
Of :11:3? 906.1 184,l 8.4 133 85 2124 112 664 1.09 1.09 43.2 45.5 894.4 108 346.1 9:32 1.10 0.41 0.00 ._ 
Of :12:05 901.0 101.9 8.1 132 82 2719 773 610 1.09 1.09 43.3 45.5 894.4 111 341.0 9:33 1.10 0.56 0.00 
04:13:05 908.0 53.3 5.4 133 55 2139 111 680 1.09 1.09 13.3 45.5 894.5 114 348.0 9:34 1.10 0.66 0.00 . 
Of :2?:33 909.1 106.6 5.0 132 61 2150 181 675 1.09 1.09 43.4 45.4 895.9 644 349.1 9:36 1.10 0.75 0.00 
04:2?:5? 910.1 159.5 1.1 132 89 2130 169 668 1.09 1.09 43.4 15.2 896.1 641 350.1 9:36 1.10 0.49 0.00 
Of :28:15 911.2 201.2 6.3 132 102 2144 115 611 1.09 1.09 43.4 45.1 896.2 640 351.2 9:36 1.10 0.43 0.00 
Of :28:34 912.0 151.5 2.8 133 15 2141 119 682 1.09 1.09 43.4 45.0 896.4 631 352.0 9:3? 1.10 0;42 0.00 
Of :29:09 913.0 108.2 6.4 132 86 2629 180 681 1.09 1.09 (3.4 44.9 896.7 635 353.0 9:3? 1.10 0.59 0.00 
Of :31:02 914.1 24.0 23.5 132 153 2185 781 TO8 1.09 1.09 13.4 44.9 89la6 640 354.1 9:39 1.10 0.78 0.01 . 
Of:f?:O2 915.1 18.1 30.4 133 125 2119 799 120 1.09 1.09 13.1 (5.6 908.5 646 355.1 9:55 1.10 1.72 0.01 
Of:f?:3? 916.1 123.0 21.5 135 152 2152 809 726 1.09 1.09 J3.f 15.9 908.5 Cl? 356.1 9:56 1.10 0.78 0.01 
Of :#I:11 911.1 103.1 22.0 136 150 2168 195 118 1.09 1.09 43.5 15.9 908.5 645 357.1 9:56 1.10 0.71 0.01 
04:18:58 918.0 96.0 27.1 136 165 2114 782 123 1.09 1.09 (3.5 46.0 908.5 644 358.0 9:5? 1.10 0.89 0.01 
Of :49:36 919.2 111.0 23.4 136 161 2181 771 723 1.09 1.09 (3.5 16.0 908.5 Cff 359.2 9:58 1.10 0.69 0.01 
Of :49:53 920,; 163.6 11.1 136 124 2182 180 719 1.09 1.09 43.5 46.0 908.5 643 360.1 9:58 1.10 0.56 0.01 

I 



DrillByte Drilling D&r Printout 
COKPANY : BBP PKTROLKUH 
YELL : UINKRVA 1 

h:m:atc 

DKPTB ROP UOB RPH TOQ SPP PLOY 
IN OUT 

1 a/br klb up pai IPa -- 

KUD DENSITY UUD TKHP RETURNS PVT -SIT- KCD DXC GAS 
IN OUT IN OUT DEPTH 

:s dtg C a bbl rta hh:rr ag I 

921.1 96.f 18.0 136 136 2185 185 112 1.09 1.09 f3.5 46.0 908.5 649 361.1 9:58 1. 10 0.14 0.01 
922.2 203.4 11.4 136 111 2668 183 118 1.09 1.09 43.5 46.0 908.5 642 362.2 9:59 1. 10 0.56 0.01 
923.1 189.f 13.1 136 121 2186 118 124 1.09 la09 43.6 46.0 908.5 650 363.1 9:59 1. 10 0.54 0.01 
924.1 217.1 11.1 136 110 2802 114 124 1.09 1.09 43.5 46.0 908.5 651 364.1 9:59 1. 10 0.52 0.01 
925.2 162.1 9.9 136 108 2796 112 133 1.09 1.09 43.5 46.0 908.5 655 365.2 9:60 1, IO 0.51 0.01 
926.2 168.1 9.2 136 98 2802 114 129 1.09 1809 43.6 46.0 908.5 652 366.2 1O:OO 1. 10 0.52 0.01 
921.2 136.3 11.5 136 129 2810 116 128 1.09 1.09 43.6 46,O 908.5 652 361.2 1O:Ol 1. 10 0.58 0.01 
928.1 145.8 10.6 135 101 2821 118 143 1.09 1809 43.6 46.0 90885 635 368.1 1O:Ol 1. 10 0.61 0.01 
929.1 120.5 8.6 136 90 2101 719 146 1.09 1.09 43.6 46.0 908.5 654 369.1 lo:02 1. 10 0.59 0.01 
93000 15.4 1.9 135 101 2191 115 121 1.09 1.09 43.6 46.0 908.5 611 310.0 IO:02 1. 10 0.62 0.01 
931.0 93.5 9.1 136 106 2811 111 133 1.09 1.09 43.6 46.0 908.5 615 311.0 lo:03 1. 10 0.61 0.01 
932.1 52.4 5.1 136 81 2804 195 122 1.09 1.09 43.1 46.1 910.5 646 312.1 1O:Of 1. 10 0.68 0.01 
933.0 44.0 13.3 136 119 2186 795 110 1.09 1.09 43.1 46.1 913.2 680 313.0 IO:06 1. IO 0.93 0.01 
934.0 11.3 14.0 134 128 2193 116 110 1.09 1.09 43.9 46.3 914.3 118 318,l IO:16 1. ,O 0.16 0.01 
935.0 If.0 14.9 134 128 2193 116 110 1.09 1.09 (3.9 46.3 914.3 718 318,T lo:16 1. ,O 0.18 0.01 
936.0 88.0 15.4 131 128 2193 116 110 1.09 1.09 43.9 46.3 914.3 118 318.1 lo:16 1. ,O 0.63 0.01 
931.0 69.0 15.1 134 128 2193 116 110 1.09 1.09 43.9 (6.3 914.3 118 318.1 lo:16 1, 80 0,711 0.01 
938.0 11.3 lf.9 134 128 2793 716 110 1.09 la09 (3.9 46,3 914.3 718 318,l lo:16 1. 80 0.69 0.01 
939.0 32.9 14.0 133 147 2828 802 111 1.09 1.09 (4.1 46.3 915.1 131 319.0 1O:ll 1. ,o O,?? 0.00 
940.0 68.9 12.5 133 131 t??? 181 132 1.09 1.09 44.1 46.3 916.1 128 380.0 lo:18 1. ,O 0.83 0.00 
941.1 55.4 8.4 134 105 2801 199 142 1.09 1.09 (4.1 46.3 911.9 725 381.1 lo:19 1, :o 0.12 0.01 
942.1 58e8 12.1 135 If2 2109 lf6 691 1.09 1.09 44.2 46.0 930.2 102 382.1 lo:21 1. ,O 0.89 0.02 
943.1 133.6 10.8 136 131 2112 142 615 1.09 1.09 44.1 45.9 930.1 701 383.1 IO:21 1. ,O 0.60 0.02 
941.0 84.9 11.2 136 131 2693 145 611 1.09 1.09 44,l 46.1 931.4 699 384.0 lo:22 1. 0 0.69 0.01 
9f5eO 1.6 20.6 136 144 2688 146 693 1.09 1.09 ##,I 46.3 935.5 101 385.0 lo:26 1.10 0.85 0.01 
946.0 55,s 21.4 136 165 2694 160 108 I,09 1.09 44.1 46.3 939.2 683 386.0 lo:31 1.10 1.34 0.01 
94’1.0 84.5 21.9 136 110 2658 152 101 1.09 1.09 44.2 46.4 939.8 615 381.0 IO:32 1.10 0.88 0.01 
948.0 91.8 21.5 136 160 2115 751 699 1.09 1.09 ff,2 46.5 940.4 611 388,0 lo:32 1.10 0.15 0.01 
949.0 43.5 19.6 135 209 2116 159 698 1.09 1.09 44.2 46.5 941.0 681 389.0 IO:33 1.10 0.92 0.01 
950.0 31.1 23.0 135 198 2689 110 118 1.09 1.09 44.2 46.6 941.2 698 390.0 lo:35 1.10 1.01 0.01 
951.0 42.? 22.0 134 119 2118 114 121 1.09 1.09 44.2 46.6 941.2 133 391.0 lo:37 1.10 1.01 0.01 
952.0 30.6 23.4 130 113 2699 116 119 1.09 1.09 44.3 46.1 941.2 140 392.0 IO:38 1.10 1.02 0.01 
953.0 52.5 23.2 130 188 2146 189 119 1.09 1.09 44.3 46.1 941.2 118 393.0 lo:39 1.10 0.91 0.01 
954,O 39.2 24.0 130 196 2144 181 109 1.09 1.09 44.3 46.1 941.2 121 394.0 1O:kl 1.10 1,02 0.01 
955.0 35.3 23.8 130 240 2143 713 125 1.09 1.09 44.3 46.8 941.2 123 395.0 IO:42 1.10 1.03 0.01 
956.0 41.2 23.6 130 118 2139 162 101 1.09 1.09 #I,# 46.8 941.4 151 396.0 1O:ff 1.10 1.08 0.01 
951.0 28.8 22.1 130 180 2119 780 123 1909 1,09 44,k 46.1 944.4 611 391.0 IO:46 1.10 I;05 0.01 
958.0 lf.2 28.8 130 225 2141 110 131 1.09 1.09 44.5 46.8 944.9 113 398.0 lo:49 1.10 1.28 0.02 
959.0 35.5 27.5 130 160 2741 155 130 1.09 1.09 44.6 (6.9 945.1 128 399.0 lo:51 1.10 1.10 0.02 
960.0 21.1 30.8 130 210 2132 149 111 1.09 1.09 44.6 41.0 945.2 123 400.0 IO:53 1.10 1.20 0.02 
961.0 30.0 31.4 130 182 2152 153 713 1.09 1.09 (4.6 (1.0 945.6 721 401.0 IO:55 1.10 1.16 0.01 
962.0 38.6 30.9 130 118 2111 159 125 1.09 1.09 14.1 46.9 941.6 105 402.0 lo:51 1.10 1.15 0.02 
963.0 24.0 31.4 130 202 2113 116 130 1.09 1.09 fk,? 46.9 949.3 101 403.0 IO:59 1.10 1.20 0.03 
96f.0 29.0 32.3 130 118 2145 156 139 1.09 1.09 44.1 41.0 950.5 115 404.0 1l:Ot 1.10 1.23 0.04 
965.0 36.1 26.3 130 198 2153 758 133 1.09 1.09 45.1 41.3 960.2 681 405.0 11:22 1.10 1.08 0.08 

04:50:28 
04:50:50 
04:51:08 
Of :51:27 
04:51:48 
Of:52:0? 
04:52:32 
Of :53:00 
04:53:34 
Ok:54 :lk 
Of :54:54 
Of :56:08 
Of :5?:36 
05:OS:ll 
05:OS:ll 
05:OS:ll 
05:OS:ll 
05:OS:ll 
05:10:13 
05:11:39 
05:12:42 
D5:30:04 
D5:30:31 
D5:31:11 
05:35:02 
05:39:52 
05:40:46 
05:41:19 
05:42:30 
05:44:19 
05:45:53 
05:4?:24 
05:48:24 
05:49:53 
05:51:30 
05:53:26 
05:55: 19 
05:58:39 
06:00:26 
06:02:38 
06:04:30 
06:06:23 
06:08:32 
06:10:50 
06:31:22 



DrillByte Drilling Ddr Printout 
CORPANT : BBP PKTROLBUH 
YELL : HINKRVA 1 

TIKK DEPTH RUP VOE RPH TRQ SPP PLOY HUD DENSITY IUD TKHP RETURNS PVT -SIT- KCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

h:m:acc I a/hr klb rap pai w :g dtg C a bbl rta hh::: ag 
L 

06:33:39 966.0 21.8 25.1 130 226 2131 758 719 1.09 1.09 45.1 (1.4 960.6 666 406.0 11:2( 1.10 1.14 0.08 
06:53:ff 967.0 2.9 26.3 134 lb? 2811 159 718 1.09 1.09 (5.2 41.2 963.1 708 401.0 1l:SO 1.10 1.38 0.08 
06:58:35 968.1 66.9 21.1 135 112 2112 754 714 1.09 1.09 15.1 41.1 964.0 709 fO8.1 11:35 1.10 1.23 0.09 - 
0?:00:04 969.1 38.2 24.8 135 185 2181 T5f 123 1.09 1.09 45.1 41.2 961.2 694 409.1 II:31 1.10 1.05 0.08 
0?:02:05 9’10.0 28.0 26.0 135 180 2146 152 730 1.09 1.09 15.1 41,k 965.3 618 410.0 11:39 1.10 1.13 0.06 
0?:04:0? 911.0 25.1 29.2 135 184 2113 164 122 1.09 1.09 45.1 (1.4 966.1 662 411.0 1l:kl 1.10 1.11 0.11 
0?:06:44 912.0 21.1 28.9 135 200 2190 116 133 1.09 1.09 45.1 41.5 966.4 646 412.0 11:43 1.10 1.23 0.13 
0?:09:08 913.0 26.2 21.8 135 203 2118 160 124 1.09 1.09 45.1 41.6 966.4 650 413.0 11:46 1.10 1.19 0.13 
0?:11:31 9’14.0 25.7 28.1 135 222 2119 161 122 1.09 1.09 45.2 41.1 966.5 655 414.0 11:48 1.10 1.20 0.13 ‘-- 
O?:lf:lf 975.0 24.3 25.1 135 201 2815 161 114 1.09 1.09 45.2 fl.8 966.5 675 415.0 11:51 1.10 1.11 0.13 
01:lb:fl 976.0 21.9 28.9 135 268 2794 164 131 1.09 1.09 15.3 41.8 966.9 610 416,O 11:53 1.10 1.22 0.13 
O?:lS:f9 9??,0 34.5 21.8 135 224 2186 756 109 1.09 1.09 (5.4 f?,S 961.0 661 411.0 11:55 1.10 1.16 0.14 
0?:21:22 978.0 22.6 27.1 135 211 2809 149 111 1.09 1.09 45.4 #?,8 961.1 611 (18.0 11:58 1.10 1.19 0.13 
0?:24:20 9’19.0 39.4 25.5 135 214 2188 189 112 1.09 1.09 45.5 fl.8 968.2 629 419.0 12:Ol 1.10 1.21 O,Ol 
0?:25:38 980.1 ft.3 24.6 135 230 214’1 185 129 1.09 1.09 45.5 11.8 969.0 626 420.1 12:02 1.10 0.99 0.10 
0?:26:59 981.0 51.8 24.6 135 258 2822 711 136 1.09 1.09 45.5 f1.8 969.6 613 421.0 12:Of 1.10 1.01 0.15 
0?:2?:fO 982eO 103.6 2f.k 135 230 2801 716 138 1.09 1.09 15.6 f1.8 969.9 612 (22.0 12:Of 1.10 O,l# 0.18 
0?:28:20 983eO 19.2 27.9 135 215 2192 115 127 1.09 1.09 45.6 41.9 910.3 611 423.0 12:05 1.10 0.81 0.18 
0?:39:29 984.0 3.3 29.9 135 160 2113 114 ‘111 1.09 1.09 45.1 #Se0 914.5 620 424.0 12:lb 1.10 1.62 0.19 
0?:52:58 985.0 5.1 28.5 135 120 2111 155 124 1.09 1.09 15.9 (1.9 919.5 619 (25.0 12:30 1.10 1.66 0.33 
08:13:3f 986.4 32.6 16.2 136 it? 2131 121 101 1.09 1.09 45.1 41.6 983.5 596 426.4 12:36 1.10 1.57 0.19 , 
08:14:16 981.0 73*5 2.0 138 89 2646 120 649 1.09 1.09 15.2 41.1 983.6 590 421,O 12:3? 1.10 0.69 0.45 
08:1?:18 988.8 36.0 10.4 138 122 2661 ‘136. 6fe’ 1.09 1.09 (5.2 41.1 983.9 618 428,S It:40 1.10 0.62 0.21 
08:1?:45 989.0 34.1 21.8 135 188 2684 156 541 I,09 1.09 44.9 f?,k 984.0 62f 429.0 12:kO 1.10 0.14 0.25 
08:19:58 990.6 33.4 25.2 137 111 2660 162 626 1,09 1.09 44.8 41.1 984.2 650 430.6 It:42 1.10 1.04 0.20 
08:20:f5 991.0 31.8 22.1 138 154 2926 161 832 la09 1.09 ##,I 41.9 984.3 653 431.0 It:43 1.10 0.89 0.19 
08:23:30 992.0 26.9 24.5 139 168 2900 186 163 1.09 1.09 f4.1 41.5 984.6 660 432.0 12:46 1.10 1.19 O.lf 
08:26:22 993.0 18.9 24.4 138 114 2888 193 ‘135 1.09 1.09 44.1 41.6 984.9 101 433.0 12:49 1.10 1.20 0.10 
08:43:05 994.0 23.2 12.4 131 121 2815 111 131 1.09 1.09 44.8 41.5 986.2 680 134.0 It:51 1.10 1.19 0.10 
08:46:19 995.9 24.5 16.9 131 141 2152 180 130 1.09 1.09 44.9 il.4 981,t 694 435.9 12:55 1.10 0.93 0.32 
08:46:25 996.1 24.5 29.1 131 158 2102 184 692 I,09 1.09 ff.9 41.1 981.3 695 436.1 12:55 1.10 0.98 0.32 
08:48:05 991.1 27.2 25.9 131 Ill 2’130 183 126 1.09 1.09 45.0 41.8 981.8 683 431.1 12:56 1.10 1.06 0.31 
08:49:39 998.1 38.1 23.5 131 163 2698 111 757 1.09 1.09 (5.0 41.8 988.3 6f3 438.1 if:58 1.10 1.05 0.29 
08:51:11 999.0 39.6 23.2 131 165 2101 112 161 1.09 1.09 45.1 41.6 988.8 629 439.0 12:60 1.10 1;03 0.21 
08:52:54 1000.0 39.1 25.9 131 183 2615 1’13 146 1.09 1.09 (5.2 41.8 989.4 631 440.0 13:Ol 1.10 1.06 0.30 
08:54:43 1001,O 32.6 26.0 131 111 2124 114 735 1.09 1.09 45.2 48.0 990.0 621 ffl,O 13:03 1.10 1;lO 0.35 
08:56:16 1002.0 39.8 26.8 131 219 2692 114 129 1.09 1.09 15.3 48.2 990.5 626 442.0 13:05 1.10 1.08 0.33 
08:58:18 1003.0 26.9 25.1 131 260 2159 165 122 1.09 1.09 (5.3 18.3 991.2 624 443.0 13:Ol 1.10 1.13 0.21 
09:01:25 1004,O 19.8 25.4 137 216 2731 112 T3f 1.09 1.09 (5.1 ft.3 992.2 623 fff.0 13:lO 1.10 1.23 0.22 
09:04:29 1005.0 20.3 26.5 137 253 2168 169 126 1.09 1.09 45.6 ft.3 993.2 622 415.0 13:13 1.10 1.24 0.21 
09:06:59 1006.1 39.1 2l.f 131 226 2131 762 128 1.09 1.09 (5.1 ft.3 994.1 621 446.1 13:15 1.10 l.lf 0.16 
09:09:33 SOOT,0 19.1 25.9 137 243 2802 162 725 1.09 1.09 45.8 18.3 99f.8 620 ((‘I.0 13:lS 1.10 1.21 0.15 
09:11:55 1008,O 21.6 26.1 131 203 2825 163 121 1.09 1.09 15.9 ft.2 996.7 619 kf8.0 13:20 1.10 1.11 0.24 
09:15:31 1009.0 19.7 25.4 137 194 2881 711 716 1.09 1.09 16.0 18.2 998.8 618 ff9.0 13:24 1.10 1,2f 0.30 

* 



DrillByte Drilling D&t& Printout 
CONPANY : 8BP PKTROLKUH 
YELL : NINKRVA 1 

TIHK DEPTH MP VOB RPH TRQ SPP FLOV HUD DENSITY HUD TENP RETURNS 
IN OUT IN OUT IN OUT DEPTH 

h:rm:atc 1 a/hr klb rap pai m -- :g deg C a 

PVT -BIT- KCD DXC GAS 

bbl at: hh:rr ag f 

09:18:25 
09:21:29 
09:24: 18 
09:26:54 
09:29:48 
09:32:58 
09:36:22 
09:39:45 
09:43:09 
09:46:30 
09:50:51 
09:54 :19 
10:02:02 
10:03:35 
10:31:04 
10:32:25 
10:32:53 
10:33:25 
10:34 :30 
10:35: 16 
10:35:54 
10:36:25 
10:41:51 
10:42:41 
10:43:20 
10:44:1? 
10:46:38 
10:48:52 
10:50:58 
10:52:3? 
10:5f:ll 
10:56:22 
10:59: 11 
11:01:33 
11:02:35 
11:03:31 
11:04:15 
11:05:1? 
11:06:36 
11:08:24 
11:10:41 
11:13:14 
11:15:44 
11:18:3? 
11:55:fl 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

0.1 19.1 23.3 131 202 28 
1.0 20.1 24.4 131 211 28 
2.0 21.2 23.9 131 252 28 
3.0 24.8 24.4 131 241 28 
4.0 2f.3 23.1 131 204 21 
5.1 19.8 23.3 137 188 21 
6.0 19eC 23.4 131 112 21 
1.0 11.6 24.2 131 180 21 
8.0 15.3 23.1 131 220 21 
9.0 18.6 23.3 131 196 21 
10.3 61.3 23.6 131 226 26 
11.0 11.8 14.5 131 211 26 
I2.0 5.8 28.9 131 192 26 
13.0 19.2 23.3 131 204 26 
14.0 13.8 22.2 131 120 26 
15.1 15.6 25,6 13? 181 21 
i6.1 125.4 11.8 137 150 21 
11.0 96.4 12.2 If0 128 21 
il.1 66.5 24.2 143 181 21 
:9.0 80.9 22.5 143 111 21 
10.1 98.2 11.6 143 166 21 
‘I.0 104.5 19.5 143 154 21 
12.0 5.9 21.6 143 189 21 
13.1 80.6 30.2 143 228 21 
14.1 90.4 23,l 143 189 21 
15.0 59.6 25.4 lf3 218 21 
6.0 23.0 21.3 142 288 21 
11.0 35.6 25.3 142 298 21 
18.0 26.8 28.1 143 226 21 
19.0 43.1 25.6 143 229 21 
0.0 34.6 21.3 143 281 21 
1.0 24.1 22.1 143 225 21 
2.1 29.1 20.1 143 223 26 
3.0 34.1 ST,1 141 212 21 
4.0 58.2 20.1 141 226 26 
‘5.0 60.9 24.1 143 251 21 
6.0 85.9 28.1 142 314 21 
Il.0 51.4 25.1 142 285 21 
~8.0 41.2 21.2 142 292 21 
i9.0 30.9 22.1 142 215 21 
iO.0 25.0 26.8 143 240 21 
il.0 22.6 27.5 lf3 242 21 
i2.0 19.9 28.0 143 258 21 
i3.0 21.0 24.5 143 235 21 
if.1 23.9 22.8 136 19f 26 

16 158 134 1.09 1.09 46,O 48.2 1000.3 620 450.1 
18 161 124 1,09 1.09 45.9 48.2 1002.0 629 451.0 
11 110 123 1.09 1.09 45.8 48.2 1003.4 621 452.0 
5 161 131 1.09 1.09 45.1 48.4 1003.9 626 453.0 
19 183 124 1.09 1.09 45.6 48.5 1004 ,I 627 454.0 
i0 186 729 1.09 1.09 45,b 48.6 1005.9 630 455.1 
12 192 118 1.09 1.09 45.6 48.6 100?,3 631 456.0 
16 191 116 1.09 1.09 45.6 #I,? 1008.3 633 451,O 
16 191 122 1.09 1.09 45.6 48.1 1009.4 633 458,O 
1 115 126 1.09 1.09 45.6 48.8 1010.4 635 459.0 
11 150 124 1.09 1.09 45.6 ft.8 1011.8 636 460.3 
12 151 114 1‘09 1.09 45.7 49.0 1012.9 637 461.0 
11 152 100 1.09 1.09 45.8 49.0 1015.2 640 462.0 
‘1 110 693 1.09 1.09 45.8 49.0 1015.6 643 463.0 
‘4 149 694 1.09 1.09 45.9 48.9 1020.9 150 464.0 
‘6 180 TOO 1.09 1.09 46.0 48,l 1021.0 724 465.1 
I4 181 692 1.09 1.09 46.0 48.1 lD2lll 150 466.1 
‘1 118 681 1.09 1.09 46.0 48.1 1021.2 754 461.0 
I4 113 698 1.09 1.09 46.0 48.1 1021.3 141 468.1 
I8 119 111 1.09 1.09 46.0 48.7 1021 .I 130 469.0 
it 183 698 1.09 1.09 45.9 #I,6 1021.5 130 f?O,l 
‘2 119 106 1.09 1.09 45.9 48.4 1021.6 133 fll.0 
‘3 181 108 1.09 1.09 45.9 48.3 1022.2 811 412.0 
16 113 698 1.09 1.09 45.1 48.9 1022.4 196 413.1 
‘8 174 721 1.09 1.09 45.1 48.9 1022.4 123 414.1 
I5 116 146 1.09 1.09 45.1 48.9 1022.6 804 115.0 
i6 781 118 1.09 1.09 45.1 ft.9 1022.9 769 116.0 
16 111 103 1.09 1.09 45.1 49.0 1023.1 812 411.0 
If 184 688 1.09 1.09 4517 49.0 1023.4 136 418.0 
12 184 690 1.09 1.09 45.8 49.1 1023.6 121 419.0 
i5 193 102 1.09 1.09 45.8 49.1 1023.8 139 480.0 
15 195 693 1.09 1.09 45.8 49.1 1024.9 142 481.0 
I? 191 111 1.09 1.09 45.8 49.0 1028.5 731 482.1 
19 182 113 1.09 1.09 46.0 49.0 1031.4 131 483.0 
If 112 117 1.09 1.09 (6.0 (9.0 1031.1 128 484.0 
!5 168 112 1.09 1.09 46.1 49.1 1031 .I 142 485.0 
i0 110 104 1.09 1.09 46.1 49.1 1031 ,I 113 486.0 
i9 112 132 1.09 1.09 46,l 49.1 1031.9 152 481.0 
i2 716 116 1.09 1.09 46.1 49.1 1032.1 111 488.0 
16 111 115 1.09 1.09 46.1 49.1 1033.9 145 489.0 
!I 769 801 1.09 1.09 46.0 48.5 1035.8 162 490.0 
18 110 809 1.09 1.09 45.9 48.6 1036.5 618 491.0 
16 710 710 1.09 1.09 45.8 49.3 1031.2 691 492.0 
12 715 701 1.09 1.09 45.1 49.3 1038,9 690 (93.0 
16 711 669 1.09 1.09 45.5 48.9 1053.0 693 49f.l 

13:2? 1.10 1.18 0.211 
,3:30 1.10 1.22 0.2 
,3:33 1.10 1.11 0.2 
,3:35 1.10 1,lS 0.2 
3:38 1.10 1.18 0.2 
,3:41 1.10 1.19 0.2 
,3:45 1.10 1.23 0.2 
,3:48 1.10 1.23 0.2 
,3:52 1.10 l.tf 0.2 
,3:55 1.10 1.22 0.1 
,3:5? 1.10 0.93 0.1 
,f:Ol 1.10 1.25 O,l 
4:09 1.10 1.35 0.1 
,k:lO 1.10 1.02 0.1 
4:lf 1.10 0.98 0.1 
,I:16 1.10 1.01 0.1 
4:16 1.10 0.68 0.1 
,I:11 1.10 0.66 0.1 
,4:18 1.10 0.95 0.1 
,4:19 1.10 0.84 0.1 
,4:19 1.10 0.74 0.1 
:4:20 1,lO 0.15 0.1 
,4:25 1.10 1.42 0.1 
,I:26 1.10 0.91 0.1 
,f:t? 1.10 0.82 0.1 
if:28 1.10 0.96 011 
4:30 1.10 1.19 0.1 
,4:32 1.10 1.16 0.1 
if:34 1.10 1.18 0.1 
,4:36 1.10 1.08 0.1 
If:31 1.10 1.10 0.1 
:4:40 1.10 1.11 0.1 
If:43 1.10 1.14 0.1 
If:45 1.10 1.18 0.1 
,I:46 1.10 0.91 0.1 
1f:fl 1.10 0.94 0.1 
1f:kS 1.10 0.90 0.1 
if:49 1.10 0.91 0.1 
I(:50 1.10 1.03 0.1 
if:52 1.10 1.06 0.1 
If:51 1.10 1.19 0.1 
14:56 1.10 1.22 0.1 
If:59 1.10 1.22 0.1 
15:02 1.10 1.21 0.1 
15:05 1.10 1.21 0.1 
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DrillByte Drilling D&t& Printout 
COKPAHY : BBP PKTROLKUN 
VKLL : HIHKRVA 1 

TINE DEPTH ROP UOB RPM TRQ SPP PLOY HUD DENSITY HUD TKHP RETUMS PVT -BIT- KCD DXC GAS 
IN OUT IN OUT IN OUT DBPTB 

h:rr:atc I dhr klb rrp pai 0: -- :g deg C a bbl rta hh:ar ag x 

. . . 

13:58:45 1100.1 34.1 26.3 136 114 2186 
14 :00:22 1101.0 30.8 21.3 136 161 2193 
14:01:56 1102.1 49.2 23.8 136 254 2192 
14:03:58 1103.0 21.4 26.5 136 205 2116 
14:06:24 1104.1 28.1 29.0 136 244 2184 
14:08:42 1105el 21.1 27.1 136 244 2129 
14:11:03 1106.0 22.6 21.5 136 231 2166 
14:13:30 1101.0 41.2 25.2 136 253 2159 
lf:lf:45 1108.0 58.4 23.9 136 250 2111 
14 :16:05 1109.0 39.0 26.3 136 291 2711 
14:1?:32 1110.0 39.3 25.6 136 220 2768 
14:32:06 1111.0 21.6 28.5 136 226 2133 
14:33:29 1112.1 62.6 29.3 131 209 2121 
14 :36:18 1113.0 80.4 26.1 138 196 2141 
14:34:5? lllkal 103.1 25.8 138 228 2164 
14 :35:38 1115.1 81.0 25.0 131 218 2143 
14:36:25 1116.1 83.1 26.6 131 196 2105 
14 :3?:15 1111.0 56.3 22.5 137 215 2142 
If :39:38 1118.0 11.1 20.8 138 111 2151 
14:49:15 1119.1 30.2 30.0 138 161 2110 
14:49:59 1120.0 81.6 25.3 138 190 2801 
14:50:4? 112111 11.8 21.0 131 186 2150 
14:52: 10 1122.0 39.6 21.0 138 192 2191 
I4:54:15 1123.0 26.8 26.9 131 26f 2839 
14:56:15 1124.0 29.0 26.2 131 215 2815 
14:58:30 1125.1 26.2 28.8 137 253 2823 
15:00:35 1126.0 29.3 30.1 131 232 2846 
15:02:34 1121.0 35.9 28.8 131 251 2826 
15:Ok:kl 1128.0 30.8 21.0 131 222 2825 
15:06:42 1129.0 21.1 31.1 131 285 2880 
15:09:06 1130.0 30.9 30.0 131 258 2855 
15:10:3? 1131.0 38.8 30.8 131 262 2908 
15:12:30 1132.0 30.8 29.1 131 214 2863 
15315303 1133.0 21.6 28.9 131 269 2905 
15:18:34 1134.0 25.3 25.1 137 222 2895 
15:20:08 1135.1 42.0 29.3 131 251 2861 
15:22:22 1136.0 33.2 29.1 131 246 2861 
15:24:31 1131.0 26.1 29.9 131 240 2891 
15:2?:10 1138,O 20.1 30.0 138 200 2881 
15:29:42 1139.0 23.1 29.1 138 205 2891 
15:56:29 1140.0 5.1 21.9 136 160 2744 
16:09:01 1141.0 14.5 30.0 133 114 2111 
16:12:03 1142.1 19.6 23.f 133 161 2?f3 
16:lf :05 1143.1 34.0 29.4 133 215 2768 
16:16:08 1144.0 28.3 30.8 133 220 2TfS 

i 6 
1 6 
I 6 
1 6 

6 
1 6 
I 6 
1 6 

6 
1 

I 7 
1 6 

6 
6 
6 

1 6 
1 6 
I 6 
’ 6 
I 1 
’ 1 
I 7 

1 
I 1 
’ 7 
I 1 
1 1 
I 1 
I 1 
I 1 
1 1 
I 7 
1 1 
1 1 
i 7 

1 
1 

I 1 
1 

I 1 
1 1 
1 1 
I 1 
I 7 
i 7 

18 616 1.09 1.09 16.6 49,k 10 11.5 
13 610 1.09 la09 46.6 49.5 10 Il.5 
18 669 1.09 1.09 46.6 49.5 10 11.5 
12 663 1.09 1.09 46.5 49.5 10 12.1 
18 611 1.09 1.09 46.6 49.4 10 14.5 
‘8 618 1.09 1.09 46.1 49.3 10 14.6 
18 693 1.09 1.09 46.1 49.4 10 I#*? 
I5 690 1.09 1.09 46.8 49.5 10 14.8 
18 691 1.09 1.09 46.9 49.5 10 14.8 
I4 691 1.09 1.09 46.9 49.5 10 14.9 
18 692 1.09 1.09 46.9 49.5 10 15.1 
I3 619 1.09 1.09 41.0 49.4 10 to.5 
it 653 1.09 1.09 41.1 49.0 10 11.3 
i? 666 1.09 1.09 41.1 48.8 10 12.2 
85 664 1.09 1.09 (1.1 48.9 10 12.9 
i5 614 1.09 1.09 41.1 49.0 10 13.4 
i5 685 1.09 1.09 41.1 49.2 10 14.1 
83 611 1.09 1.09 (1.1 49.3 10 14.1 
i0 658 1.09 1.09 Il.1 19.4 10 16.3 
I4 658 1.09 1.09 41.2 49.5 11 12.5 
I? 669 1.09 1.09 41.2 49.6 11 12.8 
If 661 1.09 1.09 41.2 49.6 11 13.1 
12 686 1.09 1.09 41.2 (9.6 11 13.8 
I3 681 1.09 1.09 (1.3 49.6 11 If.6 
IO 618 1.09 1.09 41.3 49.6 11 15.6 
18 658 1.09 1.09 41.3 49.6 11 16.4 
ib 660 1.09 1.09 41.3 (9.6 11 11.1 
i6 616 1.09 1.09 41.4 49.5 11 19.3 
I? 618 1.09 1.09 J’I.4 49.6 11 0.4 
11 611 1.09 1.09 41.4 49.1 11 0.5 
15 612 1.09 1.09 41.4 49.1 11 ,0.5 
I5 666 1.09 1.09 47.4 49.8 11 0.5 
19 661 1.09 1.09 41.4 49.8 11 ,0.5 
I2 658 1.09 1.09 (1.5 49.8 11 #1.2 
10 666 1.09 1.09 41.5 49.1 11 5.1 
15 668 1.09 1.09 41.6 49.1 11 ,?,3 
I5 680 1.09 1.09 41.6 49.8 11 ,I,0 
I? 683 1.09 1.09 41.6 49.9 11 88.2 
!O 695 1.09 1.09 41.6 49.9 11 18.3 
!I 611 1.09 1.09 41.1 50.0 11 :I.# 
I3 651 1.09 1.09 41.1 49.5 11 16.8 
16 619 1.09 1.09 41.4 50.0 11 It.4 
If 619 1.09 1.09 41.5 50.4 11 13.3 
11 628 1.09 1.09 41.6 50.4 11 14.0 
13 6fO 1.09 1.09 41.6 50.4 11 15.1 

119 540.1 16:53 1,lO 1.11 0.13 
120 541.0 16:54 1.10 1.02 0.13 
121 542.1 16:56 1.10 1.04 0.13 
121 543.0 16:58 1.10 1.14 0.10 
122 544.1 11:oo 1.10 1.19 0.10 
121 545.1 I?:03 1.10 1.18 0.11 
121 546.0 I?:05 1.10 1.20 0.13 
121 541.0 l?:O? 1.10 1.18 0,lf 
121 548.0 I?:09 1.10 1.01 0.14 
121 549.0 11:lO 1.10 1.04 0.16 
120 550.0 I?:11 1.10 1.04 0.27 
119 551.0 1l:lf 1.10 1.19 0.19 
119 552.1 1?:15 1.10 1.13 0.23 
116 553.0 1?:16 1.10 0.89 0.29 
116 554.1 l?:l? 1.10 0.82 0.30 
116 555.1 l?:l? 1.10 0.85 0.30 
115 556.1 l?:lS 1.10 0.88 0.29 
116 551.0 I?:19 1.10 0.86 0.28 
116 558.0 I?:21 1.10 1.12 0.21 
112 559.1 1?:31 1.10 1.51 0.31 
112 560.0 1?:32 1.10 0.87 0.37 
112 561.1 I?:32 1.10 0.85 0.39 
112 562.0 I?:34 1.10 1.07 0.38 
709 563.0 1?:36 1.10 1.14 0.30 
101 564.0 1?:38 1.10 1.15 0.20 
105 565.1 1l:fO 1.10 1.11 0.16 
105 566.0 I?:42 1.10 1.19 O.lf 
103 561.0 l?:kk 1.10 1.16 0.20 
101 568.0 1?:46 1.10 1.16 0.31 
TOO 569.0 1?:48 1.10 1.18 O.ft 
TOO 510.0 11151 1.10 1.23 0.42 
699 511.0 I?:52 1.10 1.12 O.ff 
100 512.0 1?:54 1.10 1.16 0.42 
TOO 573.0 1?:5? 1.10 1.23 0,28 
699 514.0 18:OO 1.10 1.28 0.13 
699 515.1 IS:02 1.10 1.09 0.23 
699 516.0 18:Of 1.10 I;20 0.34 
691 571.0 18:06 1.10 1.20 0.35 
691 518.0 18:Oi 1.10 1.26 0.34 
691 519.0 18:ll 1.10 1.24 0.34 
698 580.0 IS:20 1.10 1.53 0.25 
695 581.0 18:32 1.10 1.66 0.22 
694 582.1 IS:36 1.10 1.11 0.22 
693 583.1 18:38 1.10 l.lf 0.21 
694 584.0 18:40 1.10 1.19 0.20 



DrillBItt Drilling Ddtr Printout 
COMPANY : BBP PKTROLKUU 
YELL : HINKRVA 1 

. 
TINE DEPTH ROP VOB RPM TRQ SPP FLOW HUD DENSITY HUD TKNP RKTURNS PVT -BIT- KCD DXC GAS 

IN OUT IN OUT IN OUT DEPTH 
h:rr:atc I rlhr klb rrp pai gPa :g deg C I bbl at: hhm ag x 

/ 
16:18:11 1115.0 22.0 28.6 133 206 2Tf6 133 623 1.09 1.09 f?,? 50,f 1136.2 694 585.0 la:42 1.10 1.21 0.17 . 
16:21:05 llf6.0 21.0 30.3 133 232 2181 136 626 1.09 1.09 41.8 50.4 1131.3 693 586.0 18:45 I,10 1.20 0.18 
16:23:26 1141.0 26.9 26.8 133 182 2139 130 631 1.09 1.09 41.9 50.5 1138.1 695 581.0 18:#? 1.10 1.18 0.21 
16:26:24 1148.0 20.5 29.2 133 220 2168 138 631 1.09 1.09 (7.9 50.4 1139.1 695 588.0 18:50 1.10 1,2f 0.16 
16:28:43 1149.1 21.1 29.5 133 211 2186 133 640 1.09 1.09 47.9 50,4 1139.5 696 589.1 la:52 1.10 lJ8 0.14 f 
16:31:32 1150.0 21.1 29.0 133 213 2112 130 639 1.09 1.09 f?,9 50.4 1139.5 691 590.0 la:55 1.10 1.26 0.14 
16:3f:f3 1151,O 11.1 21.3 133 190 2166 131 639 1.09 1.09 f?,S 50.4 1139.5 TOO 591.0 18:58 1.10 1.26 0.14 . 
16:36:39 1152.0 32.9 30.8 133 227 2135 111 642 1,09 1.09 f?,? 5O.f 1139.6 101 592.0 19:OO 1.10 1.16 0.11 . 
16:38:‘38 1153.0 31.9 St.7 ii3 2Oj’ 2691 141 632 1109 1.09 41.6 50.1 1139.1 705 593.0 19:02 1.10 1.16 0.13 
16:41:19 1154.0 30.4 21.8 133 185 2669 139 641 1.09 1.09 41.6 50.3 1139.9 705 594.0 ;9:05 1.10 1.23 0.12 
16:43:33 1155.0 25.3 30.3 133 206 2655 153 636 1.09 1.09 f?,6 5O.f 1lfO.o TO? 595.0 19:OT 1.10 1.20 0.12 
16:46:fl 1156.0 21,6 26.1 133 223 2641 755 646 1.09 1.09 (7.5 50.4 llfO.2 110 596.0 19:lO 1.10 1.24 0.13 
16:50:23 1157.0 15.7 28.3 133 285 2631 718 636 1.09 1.09 11.4 50.1 11(0,3 713 591.0 19:lf 1.10 1.31 0.15 
16:51:09 1158,O 18,f 28.1 133 251 2646 752 653 1.09 1.09 fl.4 50.5 llfO.1 715 598.0 19:18 1.10 1.32 0.19 
16:5?:03 1159.0 19.5 31.3 133 257 2619 158 655 1.09 1.09 (1.4 50.5 1lflJ 711 599.0 19:21 1.10 1.29 0.22 
16:59:46 1160,O 23.0 32.2 133 238 2589 163 668 1.09 1.09 41.4 50.5 Ilf3.4 720 600.0 ;9:23 1.10 1.29 0.22 
1?:03:50 1161.0 13.8 31.0 133 205 2626 166 651 1.09 1.09 #?,f 50.6 1144.5 724 601.0 ;9:21 1.10 1.37 0.22 
1?:08:28 Jl62.0 12.3 31.3 133 201 2646 761 659 1.09 1.09 (1.4 50.6 llf6.f 126 602.0 19:32 1.10 1,fl 6.23 
1?:12:01 1163.1 20.1 30.3 133 210 2625 151 656 1.09 1.09 41.4 50.5 llf?.? 129 603.f 19:35 1.10 1.31 9.26 
1?:16:00 1164.0 14.0 28.6 133 119 2611 142 614 1.09 1.09 41.4 50.6 1149.2 132 N.0 ;9:39 1.10 1.3 0.26 
1?:19:23 1165aO 18.6 3200 133 194 2626 155 654 1.09 1.09 4?,4 50.6 1150.4 733 605.0 ;9:#3 j.10 1.33 0.22 
I?:2f:lf 1166.0 11,O 31.6 133 116 2640 116 644 1.09 1.09 f?,k 50.6 1152.3 134 606.0 19:(8 1.10 1.13 0.19 
1?:30:32 1161.0 9.4 30.2 133 154 2662 178 623 1.09 1.09 41.5 50.6 1155.0 736 601.0 19:5# 1.10 1.48 0.20 
1?:36:52 1168.0 10.1 31.2 133 147 ‘2647 161 623 1.09 1.09 41.9 50.6 1156.8 736 608.0 2O:OO 1.10 1.48 0.18 
1?:58:5? 1169.1 13.0 30.9 133 169 2636 120 624 1.09 1.09 18.0 50.5 1161.2 734 609.1 20:06 1.10 1.43 0.21 
18~01:1? 1110.1 24.5 31.2 134 190 2613 680 624 1.09 1.09 48.1 50.2 1161.1 135 610.1 20:01 1.10 1.22 0.20 
18:Of:fl 1171.1 19.6 30.0 134 183 2691 103 638 1,09 1.09 ft.1 50.2 1162.4 733 611.1 20:ll 1.10 1.31 0.20 
18:0?:21 1112,l 33.6 28.5 134 189 2101 123 63f 1.09 1.09 ft.2 50.3 1163.2 733 612.1 2O:lf 1.10 1.22 0.19 
18:09:29 1113,l 31.1 28.1 134 195 2102 144 639 1.09 1.09 48.2 50.2 1163.6 133 613.1 to:16 1.10 1.11 0.18 
18:11:46 1111.0 22.4 28.0 13f 183 2129 127 630 1.09 1.09 48.2 50.3 1164.2 132 614.0 2O:lS 1.10 1.18 0.18 
18:14:13 1115.0 22.2 27.5 134 204 2695 121 642 1.09 1.09 48.2 50.2 1164.9 132 615.0 2O:tl 1.10 1.20 0.18 
18:16:48 1116.0 24.3 29.3 131 238 2125 140 643 1.09 1.09 48.2 50.2 1165.5 131 616.0 20:23 1.10 1.23 0.28 
18:19:34 1111.0 26.0 26.6 133 281 2163 159 642 1.09 1.09 48.2 50.3 1165.9 731 611.0 20:tb 1.10 1.22 0,#9 
18:22:48 1118.0 21.5 28.9 133 301 2800 154 653 1.09 1.09 48.2 50.5 1166.4 131 618.0 20:29 1.10 1.21 0.44 
18:26:23 1119.0 19.6 28.1 133 289 2816 142 639 1.09 1,09 48.3 5O.f 1166.9 731 619.0 20:33 1.10 1,30 0.28 
18:30:59 1180.0 11.8 21.1 133 211 2825 154 640 1.09 1,09 48.3 50.4 1161.6 730 620.0 2O:fS 1.10 I,35 0.53 
18:35:28 1181.0 13.1 28.0 133 291 2855 786 652 1.09 1.09 48.3 50.3 1168.4 733 621.0 20:42 1.10 1,36 0.65 
18:39:59 1182,O 15.f 21.2 134 219 2848 191 646 1.09 1.09 48.4 50.5 1110.6 131 622.0 2O:kl 1.10 1.35 0.61 
18:42:53 1183.0 23.2 29.9 133 216 2834 186 653 1.09 1.09 48.4 50.6 1111.7 131 623.0 20:50 1.10 1,31 0.72 
18:46:42 1184.0 13.4 26.1 134 200 2828 183 653 1.09 1.09 48.4 50.6 1173.1 731 624.0 20:53 1.10 1.29 0.52 
18:54:08 1185.1 13.5 24.2 134 209 2816 746 664 1.09 1.09 ft.4 50.8 1115.8 129 625.1 21:01 1.10 1.44 0,ff 
18:58:31 1186.0 15.5 28.8 133 263 2808 136 662 1.09 1.09 48.5 50.1 1111.f 129 626.0 21:05 1.10 1.36 0.32 
19:02:13 1187.0 15.5 30.2 133 289 2845 136 655 1.09 1.09 48.5 50.8 1178.1 729 621.0 21:09 1,lO 1.34 Oaf3 
19:Ob:OT 1188.0 15.5 29.0 13f 241 2851 143 6ff 1.09 1.09 48.6 51.0 1180.1 728 628.0 21:13 1.10 1.32 0.30 
19:lO:Of 1189.0 15.1 29,5 133 251 286f ?I5 656 1.09 1.09 ft.6 51.0 1181.3 721 629.0 2l:ll 1.10 1.35 0.28 

b 



DrillBVtt Drilling Drtr Printout 
WHPAWI : BBP PKTROLKUN 
UKLL : HINKRVA 1 
I 

TIHK DEPTH ROP VOB RPH TKQ SPP PLOY HUD DENSITY HUD TKNP RETURNS PVT -BIT- KCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

h:m:atc I r/hr klb rrp pai 0: -_ :ti dtg C 8 bbl rta hh:rr ag II 

19:lf:lk 1190.0 14.1 29.0 134 220 2834 140 656 1.09 1.09 48.6 51.0 1182,t 736 630.0 21:21 1.10 1.36 0.14 . 
19:18:3? 1191.0 12.9 32.1 134 211 2118 724 650 1.09 1109 #I,? 51.0 1183.5 111 631.0 21:25 1.10 1.41 0.98 
19:23:28 1192.0 12.f 31.3 133 245 2850 723 660 1.09 1.09 48.7 51.1 1184.3 111 632,O 21:30 1.10 1.12 0.53 
19:30:tf 1193.0 1.8 30.1 134 213 2861 131 648 1.09 1.09 48,l 51.1 1185.2 115 633.0 2l:fl 1.10 1.50 0.27 
19:36:41 1194.0 10.3 30.0 134 216 2814 111 641 1.09 1.09 48.8 51.2 1186,l 715 634.0 21:43 1.10 1.41 0.29 
19:41:48 1195.0 12.1 30.5 134 232 2858 112 641 1‘09 1.09 48.9 51.3 1188,O 715 635.0 21:48 1.10 1.43 0.32 
19:16:52 1196.0 12.0 31.1 134 224 2811 112 644 1.09 1.09 48.9 51.3 1189.2 715 636.0 21:53 1.10 1.44 0.30 
19:52:20 1191.0 12.4 31.1 134 211 2861 766 6f6 1.09 1.09 19.0 51.3 1190.5 715 631.0 21:59 1.10 1.f6 0.26 
19:58:0? 1198.0 ll,? 30.1 134 191 2869 142 649 1.09 1.09 49.0 51.4 1191.7 713 638.0 22:05 1.10 1.45 0.22 
20:18:29 1199.0 If.3 29.2 131 185 2811 T6f 618 1.09 1.09 49.0 5l.f 1194.2 112 639.0 22:lO 1.10 1.42 0.20 
20:21:43 1200,l 2114 31,O 137 205 2828 762 625 1.09 1.09 19.0 51.5 1194.7 712 610.1 22:13 1.10 1.30 0.20 
20:24:41 1201,O 21.4 30.1 131 211 2834 761 624 1.09 1.09 19.1 51.4 1195.3 112 611.0 22:16 1.10 1.21 0.20 
20:28:04 1202.0 17.2 27.8 137 250 2813 159 636 1.09 1.09 49,l 5l.f 1195.9 711 612.0 22:20 1.10 1.29 0.20 
20:33:21 1203.0 8.9 21.0 138 165 2826 765 636 1.09 1.09 49.1 51.5 1196,S 710 843,O 22:25 I,10 1.32 0.19 



DrillByte Drilliag Datr Printout 
COMPANY : 8BP PKTKOLKUK 
UKLL : HINKRVA 1 

TIHK DEPTH ROP UOB RPH TRQ SPP FCOU HUD DENSITY HUD TKHP RRTVRNS PVT -3IT- KCD DXC GAS 
IN OUT IY OUT IN OUT DEPTH 

h:RR:aeC 8 mihr klb &Rp pri dP8 :it dtg C 8 bbl at: hh:rr q I 

16th Hrrcb 1993 
HE 15 SEC SSffG 8.5* 3x32 

04:09:46 1205.0 31.6 11.0 81 66 609 350 271 1.09 1.09 35.8 35,l 1182.1 121 1.0 0:02 1.14 1.78 0.58 
05:15:44 1206.0 6.3 23.9 1% 93 526 315 316 1.09 1.09 35.9 31.7 1205.4 136 2.0 a:45 1.14 1~85 0.01 
06:09:06 1207.0 2.5 21.8 77 18 536 108 378 1.13 1.13 36.3 38.2 1206.4 733 3.0 I:34 1.18 1.76 0.02 
Drilled out rhoe md 3r Iormtion. Performed LOT. Drill Aherd. 
09:lf:ff 1208.0 1.1 25.2 19 92 510 115 387 1.13 1.13 35.6 37.0 1201.5 733 4.0 2.29 1.1; 1.92 0.01 
10:11:31 1209.0 .‘2;8 ’ 23:S SO’- 55 501‘ (12 383 1.13 1.13 35.6 37.1 1208.1 886 5.0 3:tl 1.18 1.82 0.01 

POOH due to rlou ROP. Bit balled-up, 



DrillByte Drilling Data Printout 
COMPANY : EHP PETROLSUN 
YBLL : NINERVA 1 

’ TIN1 DEPTH ROP UOB EPN YRQ SPP PLOY HUD DENSITY HUD TENP RETURNS PVT -BIT- ECD DXC GAS 1 
IN OUT IN OUT IN OUT DEPTH 

h:aa:scc I a/hr tlb w psi BP0 sg deg C I bbl rts hh:rn sg x 

NB#6 8.5’ EYCALOG DSCll lOrllr12r12r12 uith WYD asscnbly. 
19:28:35 1210.0 18.9 3.9 75 60 1849 483 330 1113 1.13 30.6 38.3 1209.0 
19:31:00 1211.0 29.8 3.8 109 103 1823 481 372 1.13 1.13 30.7 39.4 1209.0 
19:32:55 1212.1 33.1 4.5 120 97 1833 486 369 1,13 I.13 3009 39.6 1209.0 
19:31:04 1213.0 52.8 6.2 I21 103 I833 484 370 1.13 1.13 31.2 39.7 1209.0 
19:35:54 1211.0 33.8 1.7 121 86 1803 475 345 1.13 I.13 31.1 39.5 1209.0 
19:38:35 1215.0 27,O 5.5 120 91 1836 481 348 I,13 I.13 31.8 39.1 1209.0 
19:10:19 1216.0 36.1 7.0 120 101 1810 175 345 1.13 I.13 32.1 38.7 1209.0 
19:41:59 1217.0 38.5 7.3 120 120 1818 175 351 1.13 1.13 32.4 38.2 1209.0 
19:43:2? 1218.0 46.5 7.9 122 142 I855 483 317 1.13 I.13 32.6 37.9 1209.0 
20:12:25 1219.0 51.7 5.6 118 I55 1873 476 356 1.13 1.13 33.9 36.1 1217.3 
20:13:49 122010 46.1 3.6 I18 136 1831 476 362 1.13 1.13 31.2 36.1 1218.1 
20:15:32 1221,O 37.3 6.7 119 99 1846 476 360 I.13 1.13 3k.2 36.2 1218.1 
2O:IB:OI 1222.0 27,8 7.8 118 138 1819 176 374 1.13 I.13 31.2 36.4 1218.1 
20:20:02 1223.0 33.9 7.6 118 107 1852 481 376 1.13 1.13 31.2 36.6 1218.1 
20:22:18 1224.0 24.4 8.0 I19 111 1814 478 373 I,13 1.13 34.3 36.7 1218.1 
20:24:56 1225.0 21.6 8.3 119. 70 1875 478 325 I.13 1.13 34.4 36.7 1218.1 
20:27:27 1226.0 27.2 7.7 119 94 1863 483 337 1.13 1.13 34.5 36.8 1218.1 
20:28:48 1227.0 51.0 9.3 120 106 1853 476 329 1.13 1.13 31,6 36.8 1218.1 
20:30:13 1228.0 41.0 9.7 118 125 1865 177 334 I.13 1.13 34.6 36.9 1218.2 
20:32:02 1229.0 10.8 8.7 119 109 1855 484 352 1.13 1.13 34.7 36.9 1218.2 
20:33:29 1230.1 39.6 10.0 119 111 1893 485 333 1.13 1.13 34.7 36.9 1218.2 
20:35:09 1231.0 48.8 9.6 119 113 1880 181 338 1.13 1.13 34.8 36.9 1218.2 
20:36:27 1232.0 41.1 10.3 119 123 1893 472 352 1.13 1.13 31.9 36.9 1218.2 
20:38:10 1233.1 15.4 8.6 119 95 
20:40:05 1231.0 31.9 9.1 119 IO4 
20:13:15 1235.1 28.3 9.1 118 102 
20:#1:30 1236.0 11.1 9.8 119 114 
20:46:29 1237.0 31.5 9.0 I19 144 
20:48:25 1238.0 25.8 8.9 119 123 
20:49:48 1239.0 53.5 9.1 118 I32 
20:51:(6 1210.0 32.6 8.3 119 76 
20:51:28 1241.0 20.6 7.5 I19 60 
20:56:24 1242.0 35.9 8.0 119 109 
20:58:48 1243.0 24.0 7.7 119 70 
21:01:23 1241.0 21.5 ?,1 119 70 
21:03:52 1245.0 25.1 8.0 118 95 
21:0?:13 1246.0 19.2 7.1 119 59 
21:09:!2 1247.0 24.6 7.6 118 95 
21:23:23 1248.0 43.7 7.6 I18 I12 
21:26:18 1249.1 23.8 8.1 120 87 
21:27:5? 1250.0 15.8 8.7 120 128 
21:29:15 1251.0 53.8 9.4 120 121 
21:30:36 1252.0 II.1 9.9 120 II0 
21:32:01 1253.0 19.1 9.4 121 102 

705 1.0 0:05 1.19 0.79 0.02 
707 2.0 O:O? 1.19 0.74 0,03 
706 3.1 0:09 1.19 0.71 0.05 
706 4.0 0:lO 1.19 0.69 0.06 
706 5.0 0:12 I.19 0.72 0.06 
712 6.0 0:15 1.19 0.84 0.07 
708 7.0 O:l? 1.19 0.78 0.07 
705 8.0 0:18 1.19 0.77 0.08 
704 9.0 0:20 1,19 0.78 0.08 
667 10.0 0:22 1.19 0.80 0.09 
663 11.0 0:2( 1.19 0.64 0.08 
662 12.0 0:25 1.19 0.78 0.08 
662 13.0 0:28 1019 0.85 0.08 
661 lI*O 0:30 1.19 0.82 0.08 
667 15.0 0:32 1.19 0.86 0.08 
695 16.0 0:34 1.19 0.87 0.08 
700 l?*O 0:37 1.19 0.86 0.08 
700 18.0 0:38 1.19 0.78 0.08 
699 19.0 O:lO 1.19 0.79 0.07 
698 20.0 O:Il 1.19 0.81 0.07 
698 21.1 0:43 1.19 0.77 0.07 
696 22.0 O:I4 1.19 0.83 0.07 
697 23.0 0:16 ia19 0.80 0.07 

859 470 358 1.13 1.13 34.9 36.8 1218.4 698 24.1 O:l? 1.19 0.80 0.07 
,896 470 375 1.13 1.13 35.0 36.9 1219.7 698 25.0 0:49 1.19 0.84 0.08 
,878 177 323 1.13 1.13 35.0 36.9 1221.3 699 26.1 0:52 1.19 0.90 0.06 
,902 176 349 I.13 1.13 35.1 36.9 1221.9 699 27.0 0:54 1.19 0.17 0.06 
881 470 343 1.13 1.13 35.1 37.0 1222.8 700 28.0 0:56 1.19 0.84 0,OT 
,891 468 367 I.13 I.13 35.2 37.0 1223.6 699 29.0 0:5? 1.19 0.81 0.07 
888 462 341 1.13 1.13 35.2 37.1 1221.2 699 30,O 0:59 1.19 0.77 0.06 
,898 472 342 1.13 1.13 35.3 37.1 1221.8 698 31.0 1:01 1.19 0.83 0.05 
870 461 341 I.13 1813 35.3 37.2 1225.6 699 32.0 1:03 1.19 0.86 0.06 
,873 165 345 1.13 1.13 35,4 37.2 1227.4 700 33.0 I:05 1.19 0.82 0.08 
,900 168 352 1.13 1.13 35.4 37.2 1228.8 699 34.0 I:08 1.19 0.85 0.08 
,886 166 335 1.13 1813 35.5 37.3 1229.7 699 35.0 1:lO 1.19 0.86 0.08 
877 462 357 1.13 I,13 35.5 37.4 1231.0 699 36.0 I:13 1.19 0:86 0.08 
869 478 336 I.13 1.13 3586 37.5 1233.1 698 37.0 1:16 1.19 0,91 0.07 
879 451 341 1.13 I.13 35.7 37.6 1234.2 698 38.0 1:18 1.19 0.85 0.08 
861 161 351 la13 1.13 35.9 37.3 1238.0 698 39.0 1:21 I.19 0.94 0.10 
851 165 360 I.13 1.13 36.0 37.1 1239.6 698 JOa1 I:24 1.19 0.99 0.10 
861 170 362 1.13 1.13 36.0 37.3 1210.4 699 (I.0 I:25 1.19 0.90 0.11 
,837 470 353 1.13 1.13 36.1 37.5 1210.8 698 42.0 I:26 1.19 0.84 0.12 
,861 469 359 la13 1.13 36,l 37.6 1241.3 699 13.0 I:28 1.19 0.86 0.12 
,871 468 314 1.13 1.13 36,l 37.7 1242.1 699 41.0 I:29 1.19 O.Ej& 0.10 



DrillByte Drilling Data Printout 
CONPANY : BBP PBTRGLBUN 
uut : HINBEVA 1 

TIM DBPTE ROP UOB BPK TBQ SPP PLOY HUD DBNSITY MUD TEHP BBTUIINS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

b:m:sec I r/br kib up psi OPD fJli dcg c I bbl ata hhm sg x 

21:33:29 1251.0 38.1 10.0 119 139 1850 168 345 1.13 1.13 36.1 37.8 1242.6 700 (5.0 1:31 1.19 0.88 0.10 
21:35:1? 1255.0 36.2 9.6 120 141 1890 471 353 1.13 1.13 36.1 3’1.9 1243.3 699 (6.0 [:32 1.19 0.92 0.09 
21:36:(1 1256,O 43.0 9.9 120 95 1851 465 340 l,l3 1.13 36.1 31.9 1243.8 699 4’1.0 1:34 1.19 0.86 0.10 
21:38:1? 1257.0 39.3 9.5 120 116 1890 461 336 1,13 1.13 36.2 38.0 1241.4 699 (B,O l:35 1.19 0.89 0.10 
21:39:45 125BaO 37.3 10.5 120 131 1898 168 322 I,13 1.13 36.2 38,O 1245.0 ‘100 (9.0 1:3? 1.19 0.88 0.10 
21:41:39 1259.0 28.1 9.9 121 133 1872 170 336 1.13 1.13 36.2 38.0 1245.5 699 50.0 [:39 1.13 O.$( 0.11 
21:43:23 126OeO 31.4 10.1 133 130 1884 465 350 1.13 1.13 36.2 38.1 1246.0 ‘100 5160 l:Il 1.19 0.34 O.ll 
21:45:03 1261.1 10.5 9.9 134 121 1862 465 311 1.13 1.13 36.3 38.1 1216.? 100 52.1 1:42 1.19 0.93 0.10 
21:46:59 1262.0 3704 9.8 l33 119 1875 458 358 1.13 1.13 36.3 38.0 1247.2 100 53,O 1:11 1.19 0.9’1 0.09 
21:48:39 1263.0 32.2 9.7 132 153 1898 164 350 1.13 1.13 36.3 38.0 1217.2 699 54.0 1:16 I.19 0.92 0.09 
21:50:29 1261.0 34.0 9.5 133 106 1863 460 313 1.13 1.13 36.4 38.1 1247.2 699 55.0 l:18 1.19 0.35 0.03 
21:52:08 1265.0 16.t 10.1 133 132 1889 465 321 1.13 1.13 36.1 38.1 124’1.2 699 56.0 I:($ 1.19 0.92 0.03 
21:53:42 1266,l 41.2 9.3 133 131 1837 462 327 1.13 1.13 36.5 38.0 1247.3 698 31.1 I:51 1.19 0.92 0.10 
21:55:00 1267.1 60.5 10.2 134 131 1876 !I? 328 1.13 1.13 36.5 38.0 1248.0 698 58.1 l:52 1.13 0.87 0.13 
21:56:34 1268.0 35,? 9.9 131 93 1900 451 326 1.13 1.13 36.5 38.1 1248.5 699 59.0 I:54 1.19 6.90 0.11 
21357359 1269.0 41.9 10.3 133 118 1905 462 324 1.13 1.13 36.5 38.1 1249.1 698 60.0 1:55 1.10 o.fD 0.15 
21:59:27 1210.0 38.1 10.1 134 149 1935 467 329 1.13 1.13 36.5 38.2 1250.1 699 61.0 I:56 1.19 0.91 0.16 
22:00:33 1271.0 17.9 11.2 133 165 1939 (64 367 1.13 1.13 36.6 38.2 1251.2 698 62.0 l:58 1.10 0.89 0.16 
22:01:42 1212.0 50.6 12.6 134 1’17 1888 163 347 1,lJ 1.13 36.6 38.2 1252.0 698 63,O l:59 I.19 0.87 0.16 
22:02:47 12'13.1 64,? 11.1 132 219 1931 465 343 l.lJ 1.13 36.6 38.2 1252.6 698 64.1 I:60 1.19 0.84 0.16 
22:04:03 1271.0 33.0 11.3 133 116 1944 161 353 1.13 1.13 36.6 38.3 1252.9 698 65.0 2:Ol I.19 0.91 0.16 
22:05:38 1215.0 11.0 11.1 $33 It1 1315 460 353 ltS3 1.13 36.1 38.3 1253.9 693 66.0 2:03 1.13 0.32 0.16 
22:06:49 1276,l 55.1 11.6 132 119 1335 466 343 1.13 1.13 36.1 38.3 1254.5 698 61.1 2:04 1.19 0.88 0.16 
22:23:04 1277.1 60.3 8.5 131 203 1949 167 361 1.13 1.13 36.9 38.0 1260.8 695 68.1 2:05 1.19 0.11 0.16 
22:23:18 1278.0 '15.1 9.2 130 218 1936 161 329 1.13 1.13 36.3 38.0 1261.3 691 69.0 2:06 1.19 0.67 0.17 
22:25:31 1279.1 29.6 6.5 130 151 1932 I53 350 1.13 1.13 36.9 38.2 1262.0 694 70.1 2:08 I.19 0,?7 0.19 
22:26:29 1280.1 60.2 8.8 130 202 1925 454 361 1.13 1.13 36.3 38.5 1262.6 695 71.1 2:09 1.13 O.?k 0.20 
22:27:38 1281.0 47.3 1.5 131 203 1961 459 381 1.13 1.13 36.9 38.5 1263.2 695 ‘12.0 2:10 1.19 O.?f 0.19 
22:28:31 1282.0 67.5 8.2 123 202 1951 164 348 1.13 l.l3 36.9 38.6 1263.6 696 13.0 2:11 1.13 0.71 0.18 
22:29:39 1283.2 66.4 8.2 130 189 1924 458 350 1.13 1.13 36.9 38.6 1264.2 696 14.2 2:12 1.19 0.12 0.18 
22:30:35 1281.0 55.4 8.9 130 20’1 1988 454 351 1.13 1.13 36.9 38.1 1261.8 696 15.0 2:13 1.13 OS?2 0.13 
22:31:49 1285.0 40.3 8.0 131 215 1980 454 341 1.13 1.13 36.9 38.7 1265.6 696 76.0 2:lI 1.19 0.76 0.20 
22:33:14 1286.0 38.5 1.1 130 212 1953 151 314 1.13 1.13 36.9 38.7 1266.4 696 17.0 2115 1.19 0.?8 0.21 
22:34:16 1287.0 51.1 1.9 130 195 1970 454 356 1.13 1.13 36.9 38.1 1267.2 696 78.0 2:16 1.19 0.74 0.20 
22:36:41 1288.0 10.0 t.5 130 1’16 1962 150 368 1.13 1.13 31.0 38e6 1268.6 691 T9.0 2:19 1.13 0181 0.22 
22:3?:58 1289.0 47.3 8.3 129 135 2003 419 359 1.13 1.13 37.0 38.7 1269.3 636 80.0 2:20 1.13 Oa76 0,23 
22:3!:15 1290.1 43.8 9.0 130 202 2012 454 359 1.13 1.13 31.0 38.8 1210.3 696 81.1 2:21 1.13 O;f8 0.23 
22:40:21 1291.1 19.4 8.8 129 212 1983 152 3T5 1.13 1.13 31.0 38.8 1211.4 69’1 82.1 2:23 la13 0.71 0.19 
22:11:51 1292,O 39.5 8.7 129 231 202# 450 369 1.13 1.13 37.0 38.8 1272.6 698 83.0 2:24 1.13 0.80 0.15 
22:43:25 1293.0 33.1 8.1 131 I88 2024 453 392 1.13 1.13 37.1 38.8 lt’l3.9 698 81.0 2:26 1.19 0,19 0.11 
22:(5:33 1294.0 27.8 1.4 131 142 2006 454 375 1.13 1.13 31.1 38.9 1215.3 697 85.0 2:28 1.19 0,84 0.11 
22:(6:50 1295.0 17.0 8.1 123 204 1993 453 361 1.13 1.13 3l.l 38.8 1276.1 699 86.0 2:2! 1.13 O,?! 0.13 
22:1?:10 1296.0 72.9 f.? 129 210 2029 151 336 1.13 1.13 31.1 38.8 12’16.1 100 87.0 2130 1.19 0.71 0.13 
22:4!:08 1237,O 33.4 8.7 123 218 2010 151 112 1.13 1.13 31.1 38.8 1216.1 693 88.0 2:31 1.13 0.80 0.13 
22:51:50 1298.0 19.9 3.2 131 225 2020 451 360 1.13 1.13 31.1 38.8 12'16.1 100 89.0 2:34 1.13 0.94 0.13 



DrillByte Drilling Datr Printout 
COUPANY : BEP PRTROLBUII 
VBLL : XINISRVA 1 
I 

TINB DRPTE ROP YOB BP! TRQ SPP PLOY MUD DRNSITY MD TRIP RBTURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTH 

h:nr:zcc I r/br Lib alp psi IPr a dcg C I bbl rts hbm rg x 

22:53:12 1299.0 44sl 3.0 130 213 2030 458 356 1113 1.13 37.1 38.9 1276.1 101 90.0 2:35 1.13 0.80 0.13 
22:55:14 1300.0 25.9 3.3 130 206 1989 458 3?3 I,13 1.13 37.1 38.9 1276.1 700 91.0 2:38 1.19 0.92 0.13 
22:5’1:28 1301.0 32.9 8.5 130 192 2011 457 319 1.13 1.13 37.1 38.9 1276,8 700 92.0 2:10 1.19 0.83 0.19 
22:58:58 1302.0 18.6 9.1 121 211 2019 157 102 1.13 1.13 37.1 38.9 1278.2 ‘100 93.0 2:41 1.19 0.83 0.21 
23:00:17 1303.0 31.2 8.5 130 11’1 2030 456 385 1.13 1,13 37.1 3!,0 12’19.4 701 94.0 2:43 1.19 0.83 0.19 
23:02:20 1304,O 33.1 9.0 130 227 2003 458 359 1.13 1.13 37.1 33.1 1280.8 102 35.0 2:44 1.19 0.81 0.17 
23:03:50 1305.0 39.8 3.3 130 132 2067 157 353 1.13 1.13 37.1 39.1 1282.3 ‘101 96.0 2:46 [al! 0.82 0.18 
23:18:17 1306.1 41.8 ‘1.1 121 251 1382 158 355 1.13 1.13 3l.l 38.7 1289.0 ‘101 97.1 2:4? 1.19 0.82 O.l? 
23:1!:50 1301.1 6k.1 6.2 121 13’1 1983 155 353 1.13 1113 3?,1 38.6 1290.1 700 38.1 2:4! 1.19 0.18 0.17 
23:20:13 1308.0 61.3 8.4 126 209 2008 455 357 l.13 1.13 37.1 38.8 1290.7 100 99.0 2:50 1.19 0.69 0.11 
23:22:11 1303,l 43.9 ?,O 126 193 1397 157 355 1.13 1.13 37.1 38.9 1291.8 700 100.1 2:51 1.19 0.15 0.17 
23:23:53 1310.0 32.4 6.1 127 164 2001 454 Jl! 1.13 1.13 3’1.1 39.1 1292.3 ‘101 101.0 2:53 1.13 O,TT 0.16 
23:25:1? 1311.0 13.1 1.2 12T 206 1999 455 33T 1.13 1.13 37.1 39.2 1293.9 TOO 102.0 2:51 1.13 0.16 0.15 
23:26:38 1312.1 W 6.9 126 191 2012 457 330 1.13 1.13 37.0 39.3 1294.8 ‘100 103.1 2:55 1.13 0.74 0.13 
23:28:46 1313.0 23.5 6.0 121 162 2002 455 358 1.13 1.13 37.1 39.4 1296.3 100 104.0 2:58 1.13 0.15 0.11 
23:30:20 1311.0 (2.6 l.3 121 190 2025 155 3’11 1.13 1.13 31.0 Jf,( 1291.3 699 105.0 2:5! 1.13 0.78 0.15 
23:32:57 1315.0 16.9 6.6 126 111 2023 (52 381 1.13 1113 37.1 39.4 129$,3 639 106.0 J:O2 1.19 0.86 0.16 
23:34:31 131680 31,4 6.5 121 136 2021 155 325 la13 1,lJ 37,l 33.3 1300.5 699 107,O 3:03 1.13 0,?7 0.13 
23:36:21 1311.0 3180 6.8 126 203 2003 151 354 1.13 1.13 3’1.1 39.3 13OlJ 700 108.0 3:05 1.19 0.80 0.20 
23:38:2! 1318.0 40.3 6.1 126 180 2033 456 389 1.13 1.13 37.1 39.5 [303,3 101 103.0 3:07 1.19 0.83 0.16 
23:10:39 1319.0 28.5 7.2 126 166 2030 (53 366 1.13 1.13 37.1 39.6 130(.! 701 110.0 3:09 1.19 0.85 0.12 
23:43:06 1320.0 27,O 6.7 126 151 2013 160 316 1.13 1.13 37.2 39.6 1306.0 700 111.0 3:12 1.19 0.85 0.14 
23:45:26 1321.0 22.T 1.1 127 174 2029 153 343 1.13 1.13 31.2 39.5 1307.3 700 112.0 3:lI 1.19 0.86 0.11 
23:41:30 1322.0 28.3 7.5 121 189 2035 463 344 1.13 1.13 31.2 33.5 1309.3 ‘100 113.0 3:16 1.19 0.81 0.17 
23:49:26 1323.1 31.3 1.1 127 117 2035 466 346 1.13 I.13 31.3 39.6 1310.5 
23:51:16 1324.0 11.5 7.2 126 186 2051 (63 345 1.13 I.13 37.3 39.6 1311.8 
23:53:48 1325.0 26.5 I.4 12’1 183 2053 (63 367 I.13 1.13 37.3 39.6 1313.2 
23:55:(! 1326.0 37.8 7.3 121 191 2051 466 338 1.13 1.13 31.1 3g.7 1314.4 
23:58:20 1321.0 22.5 7.4 121 188 2050 162 357 1.13 I.13 37.4 3f.t 3315.1 
16th March 1933 
00:01:14 1328.0 35.6 ‘1.5 121 166 2061 467 349 1.13 1.13 3’1.5 39.8 1311.2 
00:03:(( 1323.0 2I.9 7.7 121 176 2063 469 349 1.13 1.13 37.6 33.8 1318.4 
00:06:42 1330.0 20,O t.2 127 183 2OkO 470 361 1.13 1.13 3t.6 39.8 1319.1 
OO:Of:OO 1331.0 36.3 8.1 It? I?? 2076 170 351 1.13 1.13 3’1.1 39.8 1320.1 

j 00:11:12 1332.0 33.2 8.5 121 185 2057 470 312 1.13 1.13 3’1.8 39.8 1320.9 
00:14:23 1333.0 18.3 8.1 126 164 2062 468 316 1.13 1.13 37.8 39.9 1322.6 
00:17:27 1334.0 13.5 ‘1.7 128 146 2061 170 333 1.13 1.13 37.8 39.3 1323.9 
00:21:15 1335.0 16.0 7.6 121 157 2040 170 353 1.13 1.13 37.9 40.0 1325.1 
00:35:11 1336.0 40.2 8.2 128 201 2034 451 356 1.13 1.13 37.9 39.6 1328.8 
00:36:41 1331.0 33.5 3.4 130 203 2034 416 341 1.13 1.13 37.9 39.3 1329.3 
00:38:15 1338.0 33.2 8.3 131 I?5 2062 451 306 1,13 1.13 37.9 33.5 1323.6 
00:40:36 1339.0 23.8 10.3 131 176 2082 152 326 1.13 1.13 37.8 39.T 1330.3 
00:13:40 1340.0 17.5 3.2 131 156 2060 113 337 1.13 1.13 37.8 39.8 1331.6 
00:(6:22 1311.0 26.4 8.8 131 156 2019 142 348 1.13 1.13 3’1.8 40.0 1332.5 
00:4?:56 1342.0 35.1 10.1 131 211 2059 447 361 1.13 1.13 31.7 40.1 1332.9 

100 114.1 3:18 1.19 0,81 0.11 
700 115.0 3:20 1.13 0.82 0.16 
698 116.0 3:23 1.13 0.86 0.11 
633 117.0 3:25 1.13 0.82 0.15 
639 118.0 3:2? la13 0.87 0.15 

699 119.0 3:JO 1.19 0.31 0.15 
699 120.0 3:33 1.19 0.88 0.16 
639 121.0 3:36 1.19 0.90 0.16 
699 122.0 3:38 1.19 0.86 0.15 
693 123.0 3:40 1.19 0.88 0.15 
101 121.0 3:43 1813 0.91 0.15 
702 125.0 3:(6 1.13 0.32 0.16 
‘to3 126.0 3:51 1.19 0.38 0.15 
?07 127.0 3:53 1.19 0.93 0.11 
707 128.0 3:55 1.19 0.81 0.14 
‘108 123.0 3:56 I,19 0.82 0.14 
111 130.0 3:59 1.13 0.33 0.11 
112 131.0 4:02 1.13 0.96 0.15 
713 132.0 (:05 1.19 0.32 0.11 
‘111 133.0 1:06 1.19 0.87 0.13 

. 

. .: 



DrillByte Drilling D&t& Printout 
CORPANY : BHP PBTROLKUH 
YBLL : HINBDVA 1 

TIME DEPTH POP VOB RPN TRQ SPP PLOV HUD DENSITY HUD TSNP RETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTH 

h:rr:sec I r/br tlb arp psi 8PB at dcg C I bbl Its hb:rr sg I 

00:4!:58 1343.0 26.1 10.1 131 171 2085 (46 327 1.13 1.13 37.7 40.1 1333.4 ‘116 131.0 4:08 1.19 0.89 0.13 
00:53:02 1344.0 25.4 9.1 131 156 2082 118 341 1.13 1.13 37.7 10.2 1334.2 116 135.0 I:11 1.19 0.38 0.12 
00:56:15 1315.0 22.4 10.5 131 161 2084 452 343 1.13 1.13 37.1 40.2 1334.8 116 136.0 4:lI 1.13 1.01 0.11 
0l:OO:Ol 1346.0 1?,8 10.2 131 149 2071 148 341 1.13 l.l3 37.8 10.2 1335.1 ‘117 137.0 I:18 1.19 1.02 0.14 
01:02:16 1317,O 23,l 10.6 130 152 2058 158 320 1.13 1.13 37.8 4O.k 1335.1 ‘120 138.0 I:21 1.13 0.91 0.14 
01:05:51 1318.0 20.1 10.2 130 157 2014 158 331 1.13 1.13 37.8 40.4 1336.0 122 13!,0 I:24 1.13 0.39 0.1’1 
01:09:18 1319.0 It.0 10.0 131 154 2062 152 343 1.13 1.13 37.8 40.1 1338.0 125 110.0 k:2? la13 1.00 0.13 
01:12:23 1350.0 17.3 10.1 130 169 2071 45+ 388 1.13 1.13 37.9 10.1 1333.3 126 141.0 I:31 1.19 0.99 0,13 
01:16:21 1351.0 11.6 10.0 131 140 2057 460 351 1.13 1.13 3’1.9 10.4 1310.6 72’1 112.0 4:35 1.19 1.03 0.13 
01:18:ll 1352.0 30.4 10.3 131 162 2025 159 339 1.13 1.13 38.0 40.k 1341.1 ?t? 143.0 4:36 1.19 0.88 0.13 
01:21:16 1353.0 21.6 10.3 131 165 2040 449 361 1.13 l.lJ 38.0 10.5 13l2.9 129 114.0 1:3! 1.19 0.38 0.13 
01:23:05 1354.0 28.9 9.8 131 166 2019 153 343 1.13 1.13 38.1 10.5 1313.4 130 145.0 (:I1 1.1s 0.87 0.12 
01:25:36 1355.1 22.8 8.3 131 118 2053 462 365 1.13 1,13 38.1 10.6 1344.3 730 116.1 I:(( 1,lf 0.31 0.13 
01:28:51 1356.0 23.8 9.0 130 160 2028 456 390 1.13 1.13 38.2 40.6 1345.3 730 117.0 I:(? I,19 0.98 0.13 
01:30:34 1351.0 34,4 3.5 130 It3 2018 155 343 1.13 1.13 38.2 (0.6 1315.8 131 148.0 1:($ l,$j 0.84 0.13 
01:32:08 1358.0 36,4 10.1 131 180 2068 153 328 It13 1.13 38.3 40.6 1346.1 ?31 149.0 (:fO I.19 0.84 0.13 
01:Jl:OO 1353.0 JO,! IO,2 130 201 2067 462 348 1.13 1.13 38.3 401’1 1346.7 131 150.0 I:52 1.19 0,89 0.12 
01:36:45 1360.0 18.2 3.6 131 163 2058 454 345 1,lJ 1,13 38.3 10.1 131’1.1 131 151.0 (:55 1.19 0.95 0.12 
01:38:5? 1361.0 27.5 3.5 130 151 2072 158 316 I.13 1.13 38.1 40.8 1348.3 tJ2 152.0 (:5? I.19 0.91 0.12 
01:42:03 1362.0 20.0 3.1 130 165 2056 ((6 345 1.13 1.13 38.4 10.8 1349.1 733 153.0 5:00 1.19 0.96 0.12 
01:41:2? 1363.0 25.6 9.3 130 181 2067 157 360 1.13 1.13 38.5 10.8 1343.3 735 151.0 5:03 1.13 0.32 0.12 
02:11:02 1361ol 12.1 9.1 130 173 2051 119 314 1.13 1.13 38.5 10.8 1353.1 'I42 155.1 5:08 1.18 1.05 0.10 
02:12:0? 1365.1 14.5 8.0 131 201 I!?9 (19 326 1.13 1.13 38.6 IO.3 1355.6 141 156.1 5:09 1.18 0.14 Il.11 
02:13:15 1366.0 48.6 9.7 131 221 2003 148 316 1.13 1.13 38.6 40.1 1356.3 113 157.0 5:lO 1.18 0.77 0.12 
02:14:3? 1361.0 39.1 9.6 130 220 2018 453 318 1.13 1.13 38.6 10.1 1351.1 ?15 158.0 5:Il 1.18 0.81 0.12 
D2:16:26 1368.0 31.6 8.1 132 181 2024 451 303 1.13 1.13 38.6 40.2 1358.2 741 159.0 5:13 1.18 0.84 0.12 
D2:18:32 1363.0 23.6 1.6 132 171 2000 418 301 1.13 la13 38.5 40.0 1358.5 143 160.0 I:15 1.18 0.86 0.12 
D2:20:21 1310.1 35.2 8.1 131 191 2030 147 309 1.13 1.13 38.5 10.2 1353.3 ‘145 161.1 5:1? 1.18 0.83 0.12 
D2:22:1( 1311.0 28.2 8.3 131 196 2029 446 327 1.12 1.12 38.5 10.5 1359.3 711 162.0 5:if 1.18 0.85 0.12 
D2:25:50 1372.0 26.5 'I.4 131 181 2022 119 311 1.12 1.12 38.5 IO.? 1361.2 111 163,O 5:23 1.18 0.35 0.11 
02:28:39 13'13.0 25.1 '1.5 132 166 2019 454 340 1.12 1.12 38.5 40.8 1362.3 '115 164.0 5:25 1.18 0.92 0.11 
D2:30:32 lJt4.0 41.2 1.5 131 217 2018 450 316 1.12 1.12 38.6 (0.8 1362.9 145 165.0 5:2? 1.18 0.82 0.10 
D2:32:39 13'15.0 29.0 1.5 131 183 2044 456 315 1.12 1.12 38.6 40.8 1363.5 145 166.0 5:tf 1.18 0.85 0.03 
32:34:19 1376.0 34.8 8.1 131 215 2061 453 313 1.12 1.12 38.6 40.9 1363.T ?46 161.0 5:31 1.18 0.85 0.03 
02:36:53 lJ??,l 26.6 9.6 131 206 2059 457 310 1.12 1.12 38.6 40.9 1363.8 111 168.1 5:JJ 1.18 0.93 0.03 
D2:39:01 l318.0 JO,? 3.2 132 167 2Ok8 158 289 1.12 1.12 38.1 40.8 1363.8 ?I3 169.0 5:36 1.18 0.92 0.09 
D2:tO:IO lJ?f,O 32.9 3.4 130 181 2011 152 267 1.12 1.12 38.1 40.9 1363.8 ?(I 110.0 5:38 1.18 0’.88 0.03 
D2:#2:15 1380.0 35.2 f.? 130 199 2092 453 245 1.12 1.12 38.7 11.1 1363.8 739 111.0 5:40 1.18 0.88 0.09 
D2:I4:54 1381.0 23.1 3.6 131 189 2111 159 254 I.12 1.12 38.? 41.1 1363.8 733 1’12.0 5:(2 1.18 0.92 0.10 
D2:49:1! 1382.0 14.3 9,J 130 155 2091 155 258 1.12 1.12 38.8 Ilel 1366.6 ‘110 173.0 5:lb 1.18 1.05 0.11 
D2:51:58 1383.0 24.5 9.9 130 173 2103 152 214 1.12 1.12 38.8 11.2 1368.1 ?40 174.0 5:4! 1.18 0.95 0.10 
D3:08:5( 1384.0 14.5 9.6 123 152 2085 453 294 1.12 1.12 38.9 11.0 1311.4 752 1’15.0 5:54 1.17 1.08 0.03 
D3:15:15 1385.0 2.6 11.1 123 160 2036 458 315 1.12 1.12 38.9 10.1 1373.8 ?51 176.0 6:00 1.17 1.18 0.14 
13:2!:(6 1386.0 6.T 13.0 126 141 2196 454 308 1.12 1.12 38.9 41.4 138lel ?52 I??+0 6:14 1.11 1.39 0.11 
13:3j:23 l387,O 6.4 12.8 128 127 2091 455 285 1.12 1.12 39.1 11.6 1383.3 ?51 1’18.0 6:23 1.11 1.30 0.09 



DrillByte Drilling Data Printout 
COKPANY : BEP PBTROLBUM 
YRLL : HINWA 1 

r TIM DBPTE ROP VOB RPM TRQ SPP PLOY IUD DBNSITY HUD TM RBTURNS PVT -BIT- RCD DXC GAS 

I 

IN OUT . IN OUT IN OUT DRPTE 
h:ar:scc I r/Iv klb rap prri BPI a dcg C I bbl ots bh:ar rg x 

03:51:0! 1388.0 12.5 11.5 105 112 2111 152 285 1.12 1.12 33.3 41.8 1381.3 154 119.0 6:33 l,l? 1.24 0.08 
03:54:05 1383.0 24.0 11.8 110 181 2061 152 236 1.12 1.12 39.1 42.1 1385.9 155 180.0 6:36 1.17 1.00 0.08 
03:56:34 1390.0 24.0 Il.6 119 lb? 1986 450 282 I,12 1.12 39.5 42.0 1385.0 155 181.0 6:38 l,l? 0.36 0.08 
03:58:30 1331.0 30.3 11.5 131 133 2121 ((3 322 1.12 1.12 3!.5 42.0 1385.1 154 182.0 6:(0 1.11 0.93 0.08 
01:00:51 1332.0 26.1 10.2 131 136 2122 448 308 1.12 1.12 39.6 (2,O 1385.2 155 183.0 6:(3 1.11 0.35 0.08 
01:02:53 1393,O 28,f 10.2 131 198 2091 148 333 i,l2 1.12 33.1 11.9 1385.5 155 184.0 6:45 1.11 0.91 0.03 
04:1!:00 1334.0 62.1 8.1 130 230 2012 452 364 1.12 1.12 39.8 12.2 1386.6 155 185.0 6:(6 la18 0.85 0.08 
01:20:18 13g5.0 28.4 6.5 132 138 2108 (52 339 1.12 1.12 33.8 42.0 1386.7 155 186.0 6:48 1.18 0,80 0.08 
04:22:38 1336.0 29.1 6.3 132 219 2092 452 331 1.12 1.12 3!.8 (1.7 1386.9 151 187.0 6:50 1.18 0.81 0.08 
04:25:33 1391.0 31.1 6.3 132 191 2124 (54 352 1.12 1.12 39.9 41.6 1381.2 156 188.0 6:53 1.11 0.89 0.08 
04:26:38 1338.0 68.2 8.1 131 242 2121 151 332 1.12 1.12 39.3 (1.7 lJS?,J 151 189.0 6:51 1.11 0.11 0.09 
01:28:34 1333.0 40.2 ?.I 131 216 2153 152 345 I.12 1.12 33.9 11.7 1381.5 756 190.0 6:56 1~11 0.83 0.03 
01:29:51 1400.0 15.1 1.5 131 241 2141 453 340 1.12 1.12 39.9 41.9 1387.6 156 191.0 6:5? 1.11 0.16 0.03 
01:32:16 1101.0 20.2 5.3 131 132 2119 (41 353 1.12 1.12 39.9 (2.0 138?,? 156 192.0 ?:OO 1.11 0.88 0.10 
01:31:26 1102.0 31.3 6.6 138 111 2113 141 363 1.12 1.12 33.3 42.0 138?,8 151 193.0 ?:02 Ml 0.81 0.10 
04:3?:32 1403.0 16.8 6.1 143 160 2111 452 366 1.12 1.12 39.3 42.0 1388.7 151 194.0 ?:05 1.11 0.85 0.11 
04:3!:26 lIO1.0 31.8 6.6 119 203 2149 152 361 1.12 1.12 (O,O (2.1 1383.5 158 195.0 ?:O? 1.11 0.85 0.10 
04:11:42 1105.0 24.3 6.1 150 110 2121 449 313 la12 1.12 40.0 12.1 1390.8 151 136,O ?:Of 1.11 0.88 0.08 
04:44:03 1106aO 28.4 611 149 162 2140 145 355 1.12 1.12 IO.0 42.1 1392.3 156 191.0 ?:I2 1.11 0.81 0.10 
04:(6:05 1401.0 32.1 6.3 II! 165 2110 115 338 1.12 1.12 (0.0 (2.0 1393.0 156 198.0 ?:I1 I.11 0.85 0.11 
01:48:32 1108,l 25.6 6.0 119 183 2112 448 353 1.12 1.12 (0.0 12.0 1333.1 151 199.1 ?:16 1.11 0.86 0.11 
01:50:25 1409.0 23.3 6.9 119 110 2166 450 363 1.12 1.12 10.1 Il.! 1333.1 155 200.0 ?:18 1.11 0.86 0.11 
01:52:(8 l(lO.1 30.4 1.1 150 112 2158 (49 331 1.12 1.12 IO.1 42.0 13!3,1 155 201.1 ?:20 1.11 0.83 0.14 
04:56:13 l(ll.0 15.2 6.2 150 121 2138 118 318 1.12 1.12 10.1 12.0 1393.1 151 202.0 ?:2( 1.11 0.36 O.lI 
01:59:04 1 
05:01:1? 1 
05:12:26 1 
05:12:53 1 
05:15:01 1 
05:1?:38 1 
05:20:52 1 
05:26:15 1 
05:28:58 1 
05:33:1? 1 
05:51:24 t 
05:52:2? I 
05:51:12 1 
05:55:4! 1 
05:5?:14 1 
05:5!:24 1 
06:01:5? 1 
06:OI:Ol I 
06:06:10 1 
06:08:1? 1 
06:11:03 1 

12.0 21.1 6.4 119 136 2123 441 355 1, 
13.1 21.3 6.5 150 156 2150 (43 340 1, 
15.3 26.1 5.1 143 156 2122 (44 380 1, 
16.0 21.9 5.6 150 155 2126 444 319 1, 
11.0 23.5 5.6 119 165 2151 442 355 1, 
18.0 19.2 6.2 113 185 2133 (15 312 1, 
I!,0 18.0 5.3 149 114 2135 II3 358 1, 
20.0 10.3 4.9 119 148 2123 146 365 1, 
21.0 21.0 5.8 149 114 2134 IdO 359 1, 
22.0 12.6 4.7 113 135 2111 (42 334 1, 
23.0 48.8 6.8 146 161 2033 438 316 1, 
824.0 11.6 8.5 154 195 2061 443 211 1, 
125.0 29.5 3.0 155 186 2085 114 289 1, 
26.0 35.3 7.6 156 163 2111 Ii+ 300 I, 
121.0 50.3 8.5 149 200 2165 448 341 la 
128.0 24.2 8.5 II? 182 2118 (55 316 la 
129.0 20.3 1.8 119 161 2143 153 334 la 
i30.0 21.6 1.6 119 191 2151 462 352 la 
I31.0 31.1 1.0 150 115 2163 159 353 la 
132.0 31.1 5.8 150 166 2161 452 321 1, 
133.0 20.0 5.1 143 162 2155 461 412 11 

2 1.12 (0.2 12.2 1393.6 
2 1.12 40.2 42.2 1394.9 
2 1.12 40.3 42.5 1100.2 
2 1.12 40.3 12.5 1100*+ 
2 1.12 40.1 42.4 1401.3 
2 1.12 10.4 42.4 1102.I 
2 1.12 40.4 12.5 1103.5 
2 1.12 10.5 42.5 1105.9 
,2 1.12 40.6 42.7 1401. I 
82 1.12 10.6 42.6 lJO9.0 
,2 1.12 40.8 12.7 lJl2.I 
2 1.12 40.8 42.9 lll2.8 
,2 1.12 10.8 42.9 1113.1 
82 1.12 (0.8 42.2 1413.3 
:2 1.12 40.8 11.9 1413.4 
12 1.12 40.8 42.1 1413.6 
12 1.12 10.8 12.+ 1111.1 
12 la12 10.8 42.6 1415ll 
12 In12 40.8 42.1 1117.1 
12 1.12 10.8 42.1 l~lS.0 
12 1.12 40.9 12.9 1418.8 

155 203.0 7:2? 1.17 0.88 0.13 
151 204.1 7:29 1.11 0.86 0.12 
154 206.3 ?:3! 1.11 0.81 0.12 
155 201.0 1140 1.11 0.85 0.12 
t54 208.0 ?:42 l,l? 0.8k 0.12 
155 209.0 ‘I:(( 1.11 0.89 0.12 
155 210.0 ?:I? 1.11 0.91 0.12 
155 211.0 ?:53 1.11 0.98 0.12 
155 212.0 7:56 1.11 0.81 0.12 
154 213.0 7:60 1.11 0.33 0.03 
156 211.0 8:01 1.11 1.01 0.09 
158 215.0 8:05 1.11 0.19 0.10 
151 216.0 a:01 I,11 0,88 0.11 
154 217.0 8:09 1.11 Oa86 0.11 
148 218.0 8:lO 1.11 0.82 0.11 
111 219.0 8:12 1.11 0.91 0.11 
126 220.0 a:15 1.11 0.33 0.10 
121 221.0 8:ll 1.11 0.88 0.10 
121 222.0 a:19 1.11 0.31 0.10 
121 223.0 8:21 1.11 0.19 0.10 
121 221.0 8:24 1.11 0.81 0.10 



DrillByte Drilling D&t& Printout 
COMPANY : BHP PRTROLEUH 
VBLL : lUNI(RVA 1 

- 
TM DRPTR ROP YOB RPlf TKQ SPP PLOW MUD DBNSITY HUD TEHP RKTURNS PVT -BIT- RCD DXC GAS 

IN OUT IN OUT IN OUT DBPTR 
b:rr:sec a 4hr tlb up psi gPa ag deg C I bbl Its hh:rr sg ‘I 

06:12:(2 1434.0 34.8 6.0 118 131 2190 455 331 1,12 1.12 40.8 43.0 1419.3 
06:15:02 1435.0 30.6 5.7 150 119 2208 459 355 1.12 1.12 IO,9 43.1 ljlg.5 
06:18:4? 1436sO 14.3 5.0 150 161 2181 158 338 1.12 1.12 10.9 43.0 1420.2 
06:20:16 143?,0 25.3 5.1 149 213 2183 465 358 1.12 1.12 40.3 (3.1 1120.9 
06:22:58 1438.0 25.0 5.2 150 166 2204 454 334 1.12 1.12 10.9 43.2 1421.5 
06:25:25 1139.0 2lm1 5.5 113 166 2136 151 316 1.12 1.12 40.3 43.3 1422.0 
06:28:19 1440.0 18.5 5.4 150 160 2206 156 325 1.12 1.12 (I,0 43.3 1422.2 
06:30:50 II4laO 21.3 5.1 150 181 2200 451 323 1.12 1.12 11.0 43.4 1122.2 
06:32:49 1442,0- 30.8 5.9 149 115. 2195 151 338 1.12 1.12 II,0 43.5 1422.2 
06:35:13 1463.0 24.1 5.2 143 169 2186 451 324 1.12 1.12 Il.1 43.5 1123.0 
06:38:13 1144,O 25.5 4.8 149 153 2192 459 331 1.12 1.12 41.1 43.5 1125.1 
06:10:11 1415,O 2’1.6 5.8 150 133 2203 455 321 1.12 1.12 11.2 13.6 1426.i 
06:13:03 1116.0 20.5 4.1 150 165 2201 459 330 Ial2 1.12 41.3 43.6 1421.9 
06:46:16 1141.0 16.3 1,? 149 163 2191 453 340 1.12 1.12 41.3 13.6 1129.3 
06:19:24 1448.1 20.1 5.0 150 201 2191 455 341 1.12 1.12 Il.4 43.7 1430.4 
06:51:20 1449.0 32.0 5.5 150 211 2198 453 315 1.12 1.12 (I.4 13.1 i(3i.3 
06:54:33 1150.0 16.2 4.9 149 162 2225 460 346 1.12 1.12 (1.4 43.7 l(J2.1 
06:58:20 1151.0 21.1 1.8 149 168 2218 161 356 1.12 1.12 41.5 43.8 1131.1 
07:12:09 1152.0 19.2 4.1 144 165 2202 463 324 1.12 1.12 41.5 43.9 1431.3 
0?:13:52 1153.0 33.3 1.2 153 218 2200 153 321 1.12 1.12 11.5 13.9 1138.5 
0?:15:39 1154.0 38.5 1.2 151 202 2166 459 323 1.12 1.12 (1.5 (3.6 [(Jj.[ 
07:1?:01 1155.0 55.7 3.7 151 223 2184 153 316 1.12 1.12 11.5 43.5 1433.5 
07:18:4? 1156,O 3k.1 4.3 150 2i4 2110 459 310 1.12 1.12 41.5 43.5 1140.2 
07:21:10 1457.0 16.2 4.8 150 216 2160 460. 313 1.12 1.12 11.6 43.5 1411.5 
07:24:10 1458.0 25a3 I.6 150 213 2131 460 324 1.12 1.12 41.6 13.1 1142.6 
0?:26:03 1459.1 32.0 4.4 150 215 2142 452 335 1.12 I,12 (I,6 43.8 1413.3 
0?:28:(3 1160.0 21.1 4.9 150 215 2110 451 381 1.12 1.12 41.6 43.9 1114.3 
0?:31:04 1461.0 25.5 1.7 150 182 2166 454 353 1.12 1.12 41.6 43.3 1445.5 
0?:33:22 1162eO 30.6 5.1 151 219 2110 (53 331 1,12 1.12 41.6 43,9 1416.6 
0?:35:4! 1463.0 24.7 5.2 151 191 2152 455 316 1.12 1.12 +I.? 44.0 llll.3 
0?:38:23 1164.1 24.2 1.4 150 18# 2152 149 331 1.12 1.12 41.1 (4.1 14~1.7 
0?:40:45 1465.0 31.5 4.3 150 114 2119 151 365 I,12 1.12 11.1 44.0 1418.5 
0?:64:21 1466.0 15.6 4.4 152 158 2171 454 421 1.12 1.12 41.8 43.9 1449.9 
0?:~?:06 1#6?.0 I?,8 4.1 153 163 2183 151 434 1.12 1.12 41.8 44.2 1150,5 
0?:19:46 1468.0 Ifs8 4.1 153 180 220k 454 148 1.12 1.12 41.9 44.2 1451.2 
0?:52:35 1469.0 22.6 408 153 188 2214 150 133 1.12 1.12 11.9 41.2 1451.5 
Ot:51:55 1110.0 21.3 5.1 153 115 2230 151 109 1.12 1.12 42.0 11.3 1451.5 
0?:58:15 1~11.0 16.4 4.4 153 111 2224 459 111 1.12 1.12 42.0 44.3 1452.1 
08:01:04 1412.0 23.6 4.6 153 166 2318 463 438 1.12 1.12 42.0 11.4 1453.6 
08:03:46 1413.0 21.5 1.9 152 139 2306 165 116 I.12 1.12 42.0 44.5 1155.2 
08:Ol:OO 1111.0 19.9 4.1 152 136 2289 462 441 1.12 1.12 42.0 14.1 1156.8 
08:09:01 1115.0 26.3 4.8 152 222 2298 460 463 1.12 I,12 4211 44.8 1151.2 
08:12:03 1116.0 25.0 1.0 152 119 2214 165 430 1.12 1.12 42.1 41.8 1458.6 
08:13:5? 1411.0 3080 5.1 152 215 2212 151 112 1.12 1.12 12.1 41.3 1459,1 
08:[6:43 1418.0 22.5 4.4 152 203 2281 165 3!8 1012 la12 12.2 ISa0 i160,5 

121 225.0 8:25 1.11 0.80 0010 
128 226.0 8:28 1.17 0.86 0.10 
‘128 221.0 8:32 Ml 0.9i 0.11 
130 228.0 8:31 IJT 0.83 0.11 
130 223.0 8:36 1.11 0.83 0.16 
131 230.0 8:38 l,l? 0.86 0.16 
131 231.0 %:(I 1.11 0.88 0.15 
132 232.0 8:1# 1.11 0,85 0.15 
132 233.0 8:46 1.11 0.83 0015 
'I32 231.0 8:l8 1.11 0.84 0.11 
134 235.0 8:51 1.11 0.81 0.11 
134 236.0 8:53 1.11 0.83 0.11 
133 231.0 8:56 1.11 0.81 0.11 
135 238.0 8:59 1.11 0.88 0.11 
136 233.1 9:02 1.11 0.81 0.11 
136 240.0 9:Ol 1.11 0.82 0.11 
136 211.0 f:O? 1.11 0.89 0.11 
I38 212.0 9:11 1.11 0.90 0.11 
149 213.0 !:l( 1.11 0.85 0.10 
119 244.0 !:I6 1.11 0.16 0.11 
111 245.0 !:18 1.11 0.16 O.ii 
115 216.0 f:lf 1.11 0.73 0.11 
141 241.0 9:tl I,18 0.78 0.11 
‘115 248.0 !:21 1.11 0.81 0.11 
158 243.0 9:26 1.1’1 0.82 0.11 
119 250.1 !:28 1.11 0.18 0.11 
183 251.0 9:31 1.11 0.81 0.10 
188 252.0 3:33 1.11 0.81 0.11 
188 253.0 9:35 1.11 0.84 0.11 
188 251.0 !:38 1.11 0.85 0.11 
188 255.1 f:lO l.i? 0.84 0.10 
189 256.0 !:I3 1.11 0.83 0.11 
‘191 251.0 !:16 1.11 0.88 0.15 
131 258.0 9:4! 1.11 0.84 0.14 
189 259.0 9:52 1.11 0.83 0.12 
189 260.0 !:55 1.11 0.85 O,i2 
181 261.0 9:5? 1.17 0;83 0.12 
181 262.0 1O:OO 1.11 0.88 0.10 
181 263.0 1O:OJ 1.11 0.86 0.09 
181 261.0 IO:06 1.11 0.86 0.08 
186 265.0 lo:09 1.11 0.81 0.11 
185 266.0 1O:ll 1.11 0.81 0.10 
184 261.0 lo:14 1.11 0.85 0.05 
183 268.0 IO:16 l.lT 0.80 0.05 
182 269,O IO:19 1.11 0.84 0.04 



DrillByte Drilling Data Printout 
CORPANY : BEP PBTROLBUH 
YKLL : HINBBVA I 

TIME DEPTE ROP YOB RPM TRQ SPP FLOW HUD DBNSITY HUD TBHP RKTURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT iN OUT DIPTA 

h:ar:sec n m/hr klb rrp psi gP# a deg C I bbl rts bh:ra rg x 

08:19:39 1413.0 28,8 3.2 152 118 2292 461 409 1112 1.12 42.3 45.0 1#61,6 
08:22:42 1480.0 18.3 3.2 152 186 2304 164 441 1.12 1.12 42.3 44.9 1462.8 
08:41:05 1481.1 11.1 3.3 153 169 2288 469 583 1.12 1.12 42.5 44.9 1461.2 
08:43:1? 1482.1 33.9 #,9 154 200 2256 410 588 1.12 1.12 42.1 44.1 1468.0 
08:#4:2! 1483.0 50.1 4.9 153 218 2231 469 211 1.12 1.12 42.7 44.4 1468.5 
08:46:39 1484.0 30.0 4.2 168 198 2210 110 251 I.12 1.12 42.7 44.3 1169.1 
08:48:43 1485.1 33.5 3.1 111 205 2249 475 261 1.12 1.12 42.1 44.4 1410.2 
08:50:45 1486.1 32.1 4.8 180 221 2331 476 230 1.12 1.12 42.1 11.5 1410.3 
08:52:19 1481.1 63.6 4.3 180 232 2291 411 300 1.12 1.12 42.1 44.1 1#?1,2 
08:53:22 1488.1 69,8 5.6 118 241 2321 416 281 1.12 1.12 42.1 44.1 1411.6 
08:55:24 lkBf.1 29.3 4.5 182 210 2325 416 213 1.12 la12 42.1 44.8 1472.4 
08:56:32 1490.0 69.1 4.8 181 203 2347 480 289 1.12 1.12 #2,6 44.8 1412.3 
08:5?:44 1kfl.D 54.5 4.3 180 232 2360 413 213 1.12 1.12 42.6 4418 1413.3 
09:14:53 1432.0 45.1 4.3 165 208 2308 416 254 1.12 I.12 42.6 44.4 1#?5,3 
0!:16:33 1433.1 35.3 3.1 156 224 2304 413 239 1.12 1.12 42.6 43.9 1416.4 
09: l?:J! 1494.0 54.4 4.3 162 235 2318 411 261 1.12 1.12 42.4 44.0 1416.9 
09:19:24 1435~0 30.2 3,2 118 205 2322 480 258 1.12 1.12 42.4 44.0 lk??,J 
09:20:24 1436.1 14.1 4.1 181 231 2353 411 255 1.12 1.12 42.3 44.1 lk??,J 
09:21:42 149’1.0 40.6 5.3 113 241 2361 413 211 1.12 1.12 42.3 44.1 1#?7,6 
09:23:0? 1498.0 38.0 5.3 180 210 2360 416 258 1.12 1.12 42.2 44.0 1418.1 
03 :2#:## 1499.0 33.8 5.2 181 204 2315 419 248 1.12 1.12 42.2 44.2 1418.6 
09:26:15 1500.0 38.3 5.4 180 201 2331 418 285 1.12 1.12 42.2 44.4 1413.3 
09:28:2? 1501.1 38.3 5.0 180 222 2350 411 259 1.12 1.12 42.2 44.6 1480.0 
0!:29:26 1502.0 58.9 1.0 113 241 2363 415 259 1.12 1.12 42.2 44.6 1480.5 
03 :32:12 1503.0 23.1 5.2 180 201 2343 412 251 1.12 1,12 42.2 kk.f 1480.1 
09:33:45 1504.0 31.2 5.1 180 203 2325 414 238 1.12 1.12 42.3 45.1 1480.1 
09:35:19 1505.0 32.5 5.1 181 205 2368 416 231 1.12 1.12 (2.2 45.2 1480.1 
09:36:31 1506.0 50.0 5.0 181 236 2361 415 216 1.12 1.12 42.3 45.2 1480,l 
0!:3?:52 1501.0 40.8 1.0 180 266 2319 411 259 1.12 1.12 42.3 45.2 1480,l 
0!:~0:02 1508.0 26.2 6.0 181 211 2386 418 2k5 1.14 1.13 42.4 45.3 1480.7 
0!:#2:34 1509.0 21.6 5.6 180 130 2361 418 245 1.15 1.14 42.4 45.5 1481.8 
09:58:34 1510.0 15.8 4.6 180 162 2354 411 265 1.15 1.14 42.5 45.4 1486,k 
10:00:02 1511.0 33.2 3.0 181 210 2251 418 233 1.15 1.14 42.9 45.2 1481.3 
10:01:36 1512.0 36.1 2.1 180 206 2286 419 248 1.15 1.14 42.9 45.5 1488.4 
10:02:54 1513.1 54.0 3.1 180 213 2281 482 252 1.15 1.14 42.3 45.1 1488.9 
10:04:2? 1514.0 46.7 3.0 181 198 2293 480 210 1.15 1.14 42.9 44.6 1430.0 
10:06:21 1515.0 33.1 2.9 181 213 2291 482 243 1.15 1.14 43.0 44.1 1431.2 
10:0?:58 1516.1 41.1 3.4 181 231 2322 483 231 MI 1.14 43.0 44.8 1491.6 
10:09:23 1511.0 43.1 3.8 181 230 2326 483 241 1.15 1.14 43.0 45.0 1431.8 
10:11:03 1518.0 51.8 3.5 181 221 2319 483 241 1.15 1.14 43.0 45.1 1492.4 
10:13:21 1519.0 23.9 2.9 181 205 2321 485 236 I.15 1.14 (3.0 45.2 1493.9 
10:15:55 1520.1 21.4 2.1 181 161 2323 490 255 1.15 1.14 43.0 45.3 1495.1 
10:1?:38 1521.0 43.3 2.7 180 188 2301 431 241 1.15 1.14 43.0 45.4 1436.9 
10:1!:3# 1522.0 30.6 2.6 181 211 2346 490 259 1.15 1.14 43.1 45.4 1498.2 
10:21: 13 1523.0 31.0 2.8 119 232 2316 494 225 1.15 1.14 43.1 #5,5 1439.2 

183 210.0 IO:22 1.11 0.82 0.04 
182 2Tl.O IO:25 1.11 0.83 0.04 
110 212.1 IO:28 1.11 0.81 0.04 
115 213.1 IO:30 1.17 0.83 0.04 
111 2lk.O IO:31 1.18 0.12 0.05 
118 215.0 IO:33 1.18 0.82 0.04 
713 216.1 IO:35 1.18 0.80 0.04 
180 211.1 IO:31 1.18 0.84 0.08 
180 218.1 IO:39 1.18 0.80 0.03 
181 219.1 IO:40 1.18 0,?3 0.10 
118 280.1 IO:42 1.18 0,83 0.11 
118 281.0 lo:43 1.18 0.14 0.12 
118 282.0 IO:44 1.18 0.16 0.12 
180 283.0 lo:46 1.11 0.17 0.05 
182 284.1 IO:48 ltl? 0.13 0.01 
782 285.0 IO:49 1.1’1 0.11 0.09 
183 286.0 lo:51 1.11 0.11 0.10 
783 281.1 IO:52 1.11 0.68 0.10 
783 288.0 IO:53 1.11 0.13 0.11 
783 289.0 lo:54 1.18 0.73 0.12 
184 290.0 IO:56 1.18 0.81 0.12 
185 291.0 lo:58 I,11 0.82 0.12 
184 232.1 IO:60 1.11 0.86 0.12 
184 293.0 ll:Ol 1.11 0.11 0.12 
184 294.0 11:03 1.11 0.90 0.12 
l8k 295.0 II:05 l.l? 0.81 0.12 
184 296.0 II:01 1.11 0.18 0.12 
184 297.0 II:08 1.11 0.19 0.12 
18k 298.0 1l:Of I.11 0.82 0.12 
184 293.0 ll:ll 1.11 0.88 0.12 
181 300.0 1l:lk 1.11 0.90 0.13 
182 301.0 II:18 1.18 0.34 0.06 
181 302.0 II:19 1.18 0.11 0.10 
181 303.0 II:21 1.18 0.12 0.13 
180 304.1 11:22 la18 0.68 0.13 
181 305.0 II:24 1.18 0.12 0.12 
181 306.0 II:25 1.18 0'.?5 0.13 
180 301.1 11:2? 1.18 0.13 0.13 
119 308.0 11:28 1.18 0.13 0.14 
180 303.0 1l:JO 1.13 0.13 0.15 
180 310.0 11:32 1.19 0.16 0.11 
180 311.1 11:35 1.13 0.16 0.16 
163 312.0 ll:J? I,19 O.?l 0.14 
161 313.0 II:33 1.19 O.?k 0.13 
161 314.0 ll:kO 1.13 0.11 0.13 



DrillByte Drilling Data Printout 
COUPANY : BEP PBTBOLBUN 
VBLL : HINBRVA 1 

TIM DBPTE XOP VOB BPM TBQ SPP FLOY IUD DBNSITY MUD TEHP BETUBNS PVT -BIT- BCD DXC GAS 
I IN OUT IN OUT IN OUT DBPTH 

h:rr:aec I dhr Lib up psi #PI WI deg C a bbl rts hh:m ag X 

10:22:#7 1524.0 35.0 3.2 180 235 2351 434 23_1 1.15 1.14 (3.1 45.6 lkff.3 
10:2+:5+ 1525.0 25.7 2.4 181 188 2321 496 233 1.15 1.14 43.2 (5.6 1500.9 
10:27:09 1526.0 23.1 2.6 180 118 2368 435 255 1.15 1.14 (3.2 45.6 1502.2 
10:2f:JJ 152’1.0 23.0 2.6 180 110 2382 191 255 1.15 1.14 43.3 (5.7 1503.3 
10:31:3# 1528.0 32.4 3.7 181 133 2350 498 259 1.15 1.14 (3.3 (5.7 1504.5 
lo:33355 1523.1 46.2 2.8 182 181 2346 438 225 1.15 1.14 k3.k 15.7 1505.9 
10:35:06 1530.0 45.5 3.5 182 211 2319 5Ok 245 1.15 1.14 (3.4 45.8 1506.8 
10:39:4? 1531.0 9.1 5.1 I81 181 23k8 505 2kk 1.15 1.14 (3.5 (5.8 1508.1 
10:42:22 1532.0 30.2 .2.8 180 163 2334 500 240 1.15 1.14 43.6 (6.0 1509.5 
10:44:21 1533.0 21.9 3.5 180 210 2316 501 241 1.15 1,lk (3.6 46.0 1503.8 
10:4?:20 153k.O 11.7 3.5 180 I?? 2364 509 246 1.15 1.14 (3.1 (6.0 1510.1 
IO:+!:36 1535.0 29.1 3.0 180 181 2359 512 2k0 1.15 I,14 43.1 46.0 1512.0 
10:52:35 1536.0 Il.3 3.1 181 178 2382 511 277 1.15 I,14 43.8 16.1 1513.8 
10:5?:l$ l531.0 11.9 2.3 181 151 2340 518 2k9 1.15 1.14 43.8 46.0 1516.1 
1l:OO:kO 1538.0 13.9 2.3 181 191 23k9 516 507 1.15 1.14 (3.9 45.8 1531.0 
ll:l3:18 1539.1 14.3 3.9 175 187 2325 515 322 1.15 1.14 43.9 k5.8 1524.4 
11:1#:5# 15kO.O 30.9 3.5 170 201 2366 515 237 1.15 1.14 ii,0 46.1 1525.1 
ll:l?:kO 1541.0 29.9 3.1 IT? 184 2365 515 248 1.15 1.14 41.0 (6.1 1528.0 
11:19:54 1542.0 33.5 3.2 I?? 202 2351 515 251 1.15 1.14 kk.0 (6.1 1529.3 
11:22:09 1543.1 26.3 3.6 118 I81 2344 515 248 1.15 1.14 ii,1 46.0 1531.8 
11:24:11 15kk.O 21.5 3.4 I?? 20k 2343 515 261 1.15 1.14 ##,I 46.2 1533.6 
11:26:2# 1545.0 21.0 3.3 179 166 2311 515 258 1.15 1.14 14.2 16.1 1535.3 
11:28:52 1516.0 26.5 2.5 180 186 2354 515 259 1.15 I.14 14.2 46.5 1531.4 
l1:31:03 1547.0 31.6 2.9 180 211 2330 515 255 1.15 1.14 44.2 (6.6 1538.? 
11:3+:20 15k8.0 25.6 2.2 181 180 2384 516 258 1.15 1.14 14.2 16.6 1538.8 
11:3?:00 l5k9.0 21.6 2.1 181 186 2316 513 251 1.15 1.14 44.3 46.5 1538.8 
11:3!:45 1550.0 18.2 2.1 l80 183 2363 516 239 1.15 l,lk 44.3 16.6 1540.0 
11:46:06 1551.0 28.5 2.8 118 186 2340 515 240 1.15 1.14 ii,+ 46.9 1542.3 
11:4?:#3 1552.0 (0.0 2.8 118 203 2368 519 243 1.15 1.11 #I.# 41.2 1542.9 
11:49:20 1553.1 (5.6 3,O 118 204 2310 519 248 1.15 1.14 44.5 41.4 1543.5 
11:51:35 1551.0 24.6 2.8 116 134 2kl2 519 266 1115 1.14 kk.5 11.1 15kk.f 
11:53:5? 1555.0 32.3 2.k 118 201 2381 511 tk? 1.15 1.11 kk.6 k7.1 15k5.9 
11:55:50 1556.0 30.4 3.1 I?? 203 tk25 519 211 1.15 1.14 44.6 41.1 1546.6 
11:58:0# 1551.1 30.9 2.1 I?? 20k 2401 522 260 1.15 1.14 44.1 41.1 1541.1 
11:5!:5? 1558.1 33.1 3.1 111 233 2421 524 248 1.15 l.lk 44.1 41.1 1541.6 
12:Ol:tT 1559.0 33.4 3.5 111 223 2441 523 261 1.15 1.11 kk.? 11.3 1548.0 
12:03:#? 1560.0 22.3 1.3 116 202 2435 52k 252 1.15 l.lk (4.8 (1.3 1543.0 
12:06:08 1561.0 25.0 1.8 171 214 2k35 521 248 1.15 1.14 kk.8 il.2 1549.8 
12:0?:#5 1562.0 33.1 2.3 176 232 2401 523 246 1.15 1.11 (4.9 (1.2 1550.1 
12:09:#1 1563.1 28.4 2.6 176 219 2421 522 253 1.15 1.14 #ia9 41.2 1550.4 
12:11:18 1564.0 34.1 2.7 111 208 2130 522 2kl 1.15 1.11 (5.0 41.3 1550.4 
12:12:38 l565.0 (4.8 3.1 176 246 2446 522 239 1.15 1.14 4590 klsk 155Oe6 
12:1#:31 1566.0 31.1 3.6 171 223 2451 522 248 I.15 1.14 45.1 41.4 1551.5 
12:2#:12 1567.0 28.9 1.8 176 188 2k32 523 239 I,15 1.14 (5.1 41.9 1556J 
12:36:3? 1568.0 38.8 1.0 176 102 2503 522 214 1.15 I.14 45sk #Bat 1560.6 

767 315.0 11:#2 1.13 0.11 0.13 
161 316.0 ll:kk 1.13 0.11 0.11 
161 311.0 ll:k6 1.19 0.16 0.12 
161 318.0 II:19 1.20 0.13 0.15 
766 319.0 11:51 1.20 0.19 0.17 
161 320.1 II:53 1.20 0.15 0.14 
161 321.0 11:5# 1.20 0.11 0.14 
166 322.0 II:59 1.20 0.98 0.14 
166 323.0 12:Ol 1.20 0.76 0.13 
161 324.0 12:03 1.21 0.16 0.12 
766 325.0 12:06 1.21 0.83 0.12 
16k 326.0 12:Of 1.21 0.15 0.13 
160 321.0 12:12 1.21 0.82 0.13 
756 328.0 12:16 1.21 0183 0.14 
759 329.0 12:20 1.21 0.81 0.14 
763 330.1 12:2# 1.13 0.83 0.06 
161 331.0 12:25 1.13 O,?k 0.11 
161 332.0 12128 1.13 0.80 0.13 
161 333.0 12:fO 1.13 0.77 0.13 
?6# 331.1 It:32 1.20 0.78 0.13 
165 335.0 12135 1.20 0.18 0.12 
765 336.0 12:3? I.20 0.15 0.11 
166 331.0 l2:3! 1.20 0.16 0.11 
165 338.0 12:kl l.20 0.11 0.11 
165 333.0 12:#5 1.20 0.19 O.ll 
166 340.0 12:kl 1.21 0.15 0.11 
166 3kl.O 12:50 l.21 0.14 0.12 
166 342.0 12:54 1.21 0.86 0.16 
165 343.0 12:56 1.21 0.11 0.14 
766 3kk.l 12:58 1.21 0.68 0.14 
166 345.0 12:bO 1.21 O,?? 0.13 
165 3k6.0 13:02 1.21 0.16 0.13 
165 341.0 13:Ok 1.21 0.13 0.12 
166 3k8.1 I3:06 1.21 0.16 0.12 
165 343.1 13:08 1.21 0.14 0.12 
166 350.0 13:lO 1.21 0.11 0.12 
166 351.0 13:12 1.21 0.71 0.12 
166 352.0 13:lk 1.21 0.11 0.12 
166 353.0 13116 1.21 0.68 0.12 
766 354.1 13:18 1.21 0.73 0.12 
766 355.0 13:19 1.21 O,?l 0.12 
165 356.0 13:21 1.2l 0.69 0.12 
765 351.0 13:23 1.21 0.16 0.12 
766 358.0 13:25 1.21 0.71 0.14 
762 359.0 lJ:t? 1.19 0.61 0.13 



DrillBTtc Drilling D&h Printout 
CUllPAIl : BBP PBTOOLKUU 
VKLL : YIWVA 1 

TIYB DEPTU 9oP VOB DPll TN SPP FLOV MD DBWSITY UUD t6HP 6BTUDlS PVT -BIT- BCD DIG GAS 
IY OUT Ill OUT IW OUT DBPTB 

b:11:xcc I ah klb rrp pri IPI at de6 C I bbl It: bb:m sg .I 

12:lT:JT 1569.0 53.3 2.6 115 191 2321 519 335 1.15 1.1+ IS,+ +a,5 1560.9 T63 160.0 13:21 1.19 Om63 0.13 
12:39:28 1510.0 39.+ 1.1 119 2OT 23+9 518 IIJ 1.15 1,11 45.4 16.5 1561.5 ICI 361.0 13:30 1.19 0.66 0.14 
12:+1:2T 15Tl.O 25.9 1.5 IT9 111 2336 516 331 1.15 l,l+ +5,+ +a,2 1562,O 163 362.0 13:32 1.19 0.69 O.l+ 
lt:+t:JO 1512.0 61.1 3.1 180 201 235+ 511 312 1.15 1.11 (5.5 (1.5 1562.3 T63 363.0 lJ:3J 1.19 0.65 0.15 
12:++:35 15?1,0 23.6 1.6 160 190 2315 511 151 1.15 l,l+ +5,5 +I,+ 1562.9 ?6+ 161.0 13:35 1.19 0.13 0.15 
12:+5:+0 1511.1 58.2 2.6 180 222 2361 511 3+6 1.15 l.l+ (5,s 11.5 1563.2 .76+ 365.1 13:36 1.19 0.63 0.16 
12:+?:3+ 1515.0 21.0 2.5 116 111 23BO 516 365 1.15 1.11 (5.6 +?a5 1563.6 ‘ICI 366.0 13:36 1.19 0.11 0.16 
12:+9:06 1516.0 II.3 2.6 lT9 166 2346 511 368 1.15 l.l+ (5.6 (1.3 156+.2 165 161.0 lJ:+O 1.19 0.11 0.15 
12:51:1+ 1511.0 27.0 1.9 176 IT2 2JT+ 519 319 1.15 l.l+ (5.6 (1.3 1561.8 TE+ 366.0 l3:+2 1.19 0.13 0.16 
12:53:06 1516.1 33.2 2.2 190 116 23TO ill 3+J 1.15 1.11 (5.6 (1.5 1565.+ 163 369.1 lJ:++ 1.20 0.69 0.19 
12:5+:+3 1519.1 36.3 2.6 IT6 191 2+03 51T 3J9 1.15 1.11 15.6 +?.a 1565.B TC+ 310.1 11:+5 1.20 0.10 0.20 
12:56:32 1510.0 30.0 2.+ IT9 115 2399 511 332 1.15 l.l+ (5.5 (7.9 1566.+ TC+ 311.0 ll:+T 1.20 O.TI 0.19 
12:56:31 1591.0 29.+ 1.1 119 II+ 2+29 516 359 I.15 1.11 (5.5 11.9 1566.9 765 3T2.9 II:+9 1.20 0015 0.14 
11:00:+2 1512.1 33.1 2.6 lT9 211 2+23 511 360 1.15 1.14 (5.5 46.0 1567.6 I66 3Tl.l 13:51 1.20 0.11 9.1+ 
13:02:53 1563.0 26.0 2.1 119 192 2+13 516 35T 1.15 l.l+ (5.5 (6.0 15614 166 3T1.0 la:53 1.20 O.T3 0.11 
13:05:11 15a+.O +.I 2.6 lT9 213 2+3+ 516 ST+ 1.15 l.l+ (5.6 18.1 1569.9 166 315.0 13:56 1.20 0.16 0.12 
13:0?:55 1505.0 2+.6 1.0 lT9 2+2 2++0 519 35+ 1.15 l.l+ (5.6 41.0 1511.5 166 3T6.0 13:56 1.21 4.05 0.16 
13:12:36 1586.0 l+.J 3.2 119 15T 2+50 511 365 1.15 l,l+ (5.6 (6.0 15?+.5 T66 3TT.0 1+:93 1.21 0.61 0.11 
13:15:03 1511.0 2+.1 2.9 180 115 f+lt 510 344 1.v l.l+ (5.1 (6.1 15T5.6 161 3T6.0 I+:06 1.21 0.6+ O.l+ 
13:1?:52 15118.0 2+.5 2.6 lT9 IT6 2+33 516 356 1.15 l.l+ +5,T (a.1 1511.2 I66 3T9.0 I+:06 1.21 O.TJ 0.13 
13:20:06 1589.0 J2.T 3.3 lT9 113 2++T 516 3+1 1.15 l.l+ (5.1 16.2 1519.2 166 310.0 l+:ll 1.21 O.TT 9.13 
13:22:22 1590.0 21.0 +.l IT: 291 2+56 516 315 1.15 l.l+ (5.8 +a.2 1580.9 166 311.9 1+:13 1.21 0.60 t.l+ 
13:25:+3 1591.0 12.+ 3.0 IT9 111 2+52 519 351 1.15 l.l+ 15.8 +:.+ 1581.5 T66 3I2.0 l+:iC 1.21 0.62 O.l+ 
13:28:0+ 1592.0 2+.6 3.3 119 115 2+16 519 35+ 1.15 l.l+ 15.9 (9.3 1512.2 I66 313.0 1+:19 1.21 9.16 6.1+ 
1J:JO:O 1593.0 19.1 3.+ IT9 159 2+69 51: 3+T 1.15 l.i+ (5.9 16.1 1513.2 T66 3Il.O 1+:21 1.21 ha2 9.13 
13:13:00 159+.0 2T.l a.5 111 201 2+1+ 516 J5+ 1.15 1.1+ (5.9 +a.5 i5a+.l 166 365.0 1+:2+ 1.21 9.11 9.13 
13:35:20 1595.0 tT.+ 3.3 IT9 la3 2+6? 518 161 1.15 1.11 16.0 II.6 1511.1 TCC 316.D I+:26 1.21 0.10 0.12 
13:3?:2l 1596.0 10.4 +.2 IT9 169 2lTt 511 352 1.15 1.14 46.0 48.6 1515.1 166 311.0 1+:21 1.21 9#?6 6.12 
13:19:3J 159T.0 32.0 +.2 119 191 2+T3 516 363 1.15 l.l+ I6.0 (6.5 1585.1 TCC 116.0 1+:36 1.21 0.62 1.12 
13:5+:30 15911.0 31.1 I.1 160 1TT 2216 I96 266 1.15 1.11 I6.2 (9.1 1519.1 1c+ 319.0 1+:33 1.19 6.62 9.01 
13:5T:OO 1599.1 25.6 2.3 110 111 2253 O+ 292 1.15 l.l+ I6.2 (9.2 1590.0 TC+ 390.1 I+:36 1.19 t.T5 6.13 
13:59:23 1600.0 19.6 2.B 111 191 2251 (95 296 1.15 l.l+ I6.2 11.1 1590.9 I63 391.9 l+:J: 1.19 0.16 6.15 
l+:Ol:OO 1601.0 31.+ 3.5 161 19+ 22TT 495 299 1.15 l.l+ (6.2 16.1 1591.5 T63 392.0 I+:+0 1.19 0015 0.15 
1+:03:05 1602.0 3+.5 3.+ 110 195 22TJ 05 J91 1.15 1.11 (6.3 (6.1 1592.2 TC+ 393.0 I+:+2 1.19 9.60 O.l+ 
1+:06:+0 1603.0 lT.1 2.6 111 16T 2266 (96 300 1.15 l.l+ I6.3 11.1 1593.5 145 39+.0 I+:+5 1.19 9.64 0.11 
l+:Ol:l+ 160+.1 19.6 3.1 160 221 22CT 49C 31T 1.15 l.l+ (6.3 (9.5 159+.0 765 395.1 l+:+T 1.19 O.T+ 0.11 
1+:10:2? 1605.0 ST.6 3.+ 119 216 2305 05 Jt+ 1.15 1.11 (6.3 (6.5 159+.1 T65 396.0 l+:O 1.20 9;Ta 0.11 
1+:12:+5 1606.0 2+.+ 2.9 101 200 22TT (95 120 1.15 1.1+ (6.3 (6.5 1595.6 165 Sill.0 1+:51 1.20 0.16 0.13 
1+:15:3+ 16OT.O 25.5 3.1 181 II2 2399 06 331 1.15 1.11 (6.3 (a.5 1596.6 165 196.0 l+:S+ 1.20 6.10 6.12 
1+:11:+2 1606.0 l+.T 3.0 111 lT6 2219 I96 325 1.15 l.l+ (6.3 +I.+ 1591.1 165 J99.0 1+:51 1.20 043 Oe13 
1+:20:19 1609.1 36.5 1.0 161 221 2269 195 3OT 1.15 l.l+ It.3 +a.+ 159T.2 165 +OO.l 1+:59 1.20 0.15 9.13 
1+:23:00 1610.0 19.1 2.9 111 199 226D O+ 326 1.15 1.11 If.3 16.6 1596.+ T65 101.0 15:92 1.20 9.60 O.t+ 
1+:26:+5 1611.0 20.2 3.+ 161 166 2269 O+ JOT 1.15 l.l+ +S.+ +:.I 1599.1 T65 (02.0 15:95 1.21 O.BT 0.16 
1+:29:25 1612.0 22.9 2.6 111 191 Sill 195 259 1.15 l.l+ +C.+ (0.9 1601.1 T65 (03.0 154 1.21 9eT9 0.19 
1+:32:1+ 1613.0 19.1 2.6 110 22s 2282 195 351 1.15 l.l+ (6.1 (6.9 1602.2 166 IO+,0 15:ll 1.21 0.61 6.lT 

. 



DrillBIte Drilling Data Printout 
COMPANY : BEP PBTROLSUN 
YSLL : HINBRVA 1 

UOB BPN IRQ SPP PLOY HUD DKNSITY MUD TSHP RSTURNS PVT -Err- XCD DXC GAS 
IN OUT IN OUT IN OUT DBPTE 

&BP psi gP# a dcg C I bbl rts hhm og X 
-~~ ~~ 

14:34:56 
14:37:22 
14:40:07 
14:42:25 
14:44:56 

’ 14:4?:20 
I 14:53:45 
1 14:55:29 

14:57:31 
14:58:40 
15:00:45 
15:01:59 
15:03:32 
15:21:06 

’ 15:23:35 
I 15:26:55 
~ 15:28:53 

15:30:49 
15:33:19 
15:35:36 
15:37:09 
15:39:00 
15:40:31 
15:42:27 
15:45:32 
15:4?:04 
15:50:22 
15:52:04 
15:53:5? 
15:55:56 
15:58:45 
16:OO:ll 
16:01:48 
16:03:34 
16:09:12 
16:23:22 
16:24:2? 
16:25:28 
16:26:40 
16:28:11 
16:29:1? 
18:1?:5? 
18:19:12 
18:20: 12 
18:21:08 

1614 .O 29.6 3.9 179 193 2267 495 314 1.15 I,14 : 46.4 (a.? 1603.2 766 405.0 15:14 1.21 0.84 0.15 
1615.0 21.2 3.3 180 217 2262 495 332 1.15 1.14 46.5 48.9 5604.3 T65 406.0 15:16 1.21 0.79 0.15 
1616.0 26.1 2.4 181 183 2283 495 330 1.15 1.14 1 46.5 49.0 ,606.O 765 407.0 15:lJ 1.21 0.79 0.15 
1617.0 30.2 3.2 180 194 2289 495 308 1115 1.14 46.5 49.1 a606.8 766 408,O 15:tl 1.21 O.?? 0.16 
1618.0 27.4 3.1 180 170 2288 494 313 1.15 1.14 1 46.5 49.1 .607.6 '166 409.0 15:24 1.21 0.19 0.15 
1619.0 22.1 3.7 180 218 2322 496 333 1.15 1.14 46.5 49.2 ,607.J ?b? 410.0 15:26 1.21 0.80 0.15 
1620.0 55.0 1.1 181 197 2395 509 337 la15 1.14 46.4 49.2 t610.3 765 411.0 15:2? 1.21 0.45 0.14 
1621.0 39.2 0.8 180 212 2410 513 330 1.15 1.14 b 46.5 49.4 t610.6 766 412.0 15:28 1.21 0.61 0.14 
1622.0 33.0 2.1 179 234 2390 513 350 1.15 1.14 46.7 49.4 s611.4 766 413.0 15:30 1.21 0.71 0.14 
1623.0 49.5 2.1 178 264 2417 513 335 1.15 1.14 46.? 49.4 ,611.a 766 414.0 15:32 1.21 0.64 0.14 
1624.0 31.0 1.9 181 201 2399 513 353 1.15 1.14 46.1 49.3 5612.7 766 415.0 15:34 1.21 0.69 0.14 
1625.0 55.9 3.4 179 238 2417 513 361 1.15 1.14 46.8 49.3 ,613.0 761 416.0 15:35 1.21 0.65 0.14 
1626.0 32.9 3.3 179 242 2429 513 332 1.15 1.14 46.8 49.3 5613.5 766 417.0 15:36 1.21 0.71 0.14 
1621.0 23.0 3.2 171 217 2403 511 326 1.15 1.14 46.8 49.5 n617.6 765 418.0 15:39 1.21 0,?3 0.15 
1628.0 27.6 3.3 1’11 178 2334 509 330 1.15 1.14 I 46.9 49.3 5618.8 764 419.0 15:41 1.21 0.?6 0.19 
1629.0 24.3 2.8 171 234 2343 509 328 1.15 1.14 1 46.9 48.9 ,619.J 765 420.0 15:44 1.19 0.78 0.19 
1630.0 32.9 3.7 170 231 2361 509 344 1.15 1.14 b 46.9 48.9 5620.6 765 421.0 15:46 1.19 0.11 0.18 
1631.0 29.9 3.8 111 232 2326 509 329 1115 1 ,I4 46.9 49.1 8621.2 165 422.0 15:48 1.19 0.78 0.17 
1632.0 22.5 3.5 173 240 2350 508 354 1.15 1.14 46.9 49.1 ,622.l 765 423.0 15:51 1.19 0.82 0.17 
1633.0 30.0 4.0 173 230 2340 508 325 1.1.6 1.14 46.9 49.1 622.9 764 424.0 15:53 1.19 0.81 0,18 
1634.0 40.1 4.2 113 280 2339 508 307 1.15 1.14 46.9 4981 ,623,4 763 425.0 15:55 1.19 0.15 0.19 
1635.0 36.8 4.3 114 268 2366 508 321 1.15 1.14 46.9 49.1 624.1 763 426.0 15:56 1.19 0.18 0.21 
1636.0 41.5 4.8 173 317 2386 508 319 1.15 1.14 47.0 49.0 62416 764 427.0 15:58 1.19 0.76 0.21 
1631.0 27.6 4.6 1’16 2’13 2351 508 348 1.15 1.14 47.0 49.1 625.2 765 428.0 15:60 1.19 0.80 0.21 
1638.0 25.4 4.8 179 241 2368 508 327 1.15 1.14 47.0 49.1 626.3 766 429.0 16:03 1.20 0.89 0.16 
1639.0 38,l 5.5 116 269 2409 508 323 1.15 1.14 47.0 49.2 8626.8 761 430.0 16:04 1.20 0.18 0.14 
1640.0 15.4 4.1 111 240 2383 509 348 1.15 1.14 47.0 49.3 62'1.9 766 431.0 16:08 1.20 0.88 0.18 
1641.0 4'1.2 6.3 I?? 248 2376 509 329 1.15 1.14 47.1 49.4 628.4 766 432.0 16:OJ 1.20 0.84 0.19 
1642.0 27.8 5.8 1’11 238 2432 508 329 1.15 1.14 47.1 49.2 629.0 '166 433.0 16:ll 1.20 0.82 0.11 
1643.0 33.1 5.1 11’1 270 2422 509 343 1.15 1.14 47.1 49.2 630.0 765 434.0 16:13 1.20 0.82 0.16 
1644 .O 23.5 4.8 178 246 2411 509 319 1.15 1.14 41.1 49.2 631.4 766 435.0 16:16 1.21 0.88 0.1’1 
1645.0 40.0 4.7 1’18 281 2393 509 313 1.15 1.14 47.1 49.3 631.9 166 436.0 16:18 1.21 0.77 0.18 
1646.0 40.0 5.1 175 253 2382 509 322 1.15 1.14 Il.2 49.2 632.5 766 437.0 16:lJ 1.21 0,?8 0.11 
1647.0 34.5 5.2 174 273 2377 509 332 1.15 le14 47.2 49.1 633.3 766 438.0 lb:21 1.21 0.79 0.16 
1648.0 5.9 7.4 177 245 2360 509 322 1.15 1.14 47.3 49.3 636.6 766 439.0 16:2? 1.21 1.09 0.11 
1649.0 10.7 9.5 167 210 2318 508 326 1.15 1.14 47.3 49.5 642.4 '167 440.0 16:39 1.21 1.29 0.18 
1650.0 50.6 10.7 141 318 2351 507 313 1.15 1.14 47.4 49.3 642.9 767 441.0 16:40 1.21 0.78 0.19 
1651 .O 59.8 9.6 139 295 2357 507 322 1.15 1.14 I?,# 49.5 643.3 767 442.0 16:41 1.21 0.73 0.19 
1652.0 49.2 8.3 140 289 2334 507 316 1.15 1.14 47.4 49.5 643.6 767 443.0 16:42 1.21 0.15 0.19 
1653.0 37.5 8.1 135 269 2341 507 334 le15 1.14 47.4 49.6 644.3 167 444.0 16:44 1.21 0.80 0.19 
1654.1 61.1 10.6 136 353 2369 508 326 1.15 1.14 1 47.4 49.8 644.9 767 445.1 16:45 1.21 0.?6 0.20 
1655.0 41.7 3.3 131 242 2247 507 358 1.15 1.14 I 48.2 50.4 654.3 ‘161 44600 16:4? 1.19 0.16 0.13 
1656.0 44.5 4.6 140 336 2229 502 348 1.15 1.14 I 48.6 50.4 654.3 161 447.0 lb:48 1.19 0.?4 0.13 
1657.0 62.4 4.6 140 288 2207 501 340 1.15 1.14 I 48.6 50.1 ,654.J 161 448.0 16:49 1.19 0.65 0.13 
1658.0 64.3 5.2 141 335 2224 501 313 1.15 1.14 1 48.6 49.8 ,654.3 161 449.0 16:50 1.19 0.65 0.13 

!-- 
:. 



DrillByte Drilling Datr Printout 
COMPANY : BHP PSTROLSUlI 
VSLL : HINSRVA I 

TIHS 

b:m:aec 

DSPTB HOP VOB 

8 r/br klb 

RPH TRQ SPP PLOY HUD DENSITY HUD TSHP RETURNS PVT -BIT- SCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

rmp pri BPB a dcg C I bbl Its hh:rr sg x 

lB:22:0# 
18:23: 18 
18:24:16 
18:25:58 
19:08: 40 
1!:13:16 
19:1#:58 
1!:16:#8 
13 :25:02 
13 :26:5k 
1f:28:k? 
13 :30:38 
19:32:28 
1f:3k:lk 
19:36:0? 
19:38:00 
19:33 :5# 
20:10:#2 
20:12:31 
20:1#:33 
20:16:26 
20:18:2? 
20:20:29 
20:22: 41 
20:2# :21 
20:30:58 
2O:Jk:Ok 
20: #?:51 
20:49: 43 
20:51:#2 
20:53:kl 
20:55:52 
20:58:2? 
21:00:1# 
21:02:31 
2l:Ok:k3 
21:06:56 
21:09:05 
21:11:29 
21:1#:21 
21:16:11 
21: l8:55 
21:21 :Ok 
21:3?:18 
21:39:36 

1659.0 69.8 4.6 
1660.0 (1.5 4,3 
1661.0 83,O 1.8 
1662.0 1,8 2.5 
1663.0 I,6 II,+ 
166kaO 28.4 14.4 
1665.0 32.4 11.5 
1666,O 36.1 9.8 
1661.0 15.1 15.0 
1668.0 31.3 lJ#k 
1669.0 33.1 13.1 
1610.0 30.4 15.4 
1611.0 34.9 Sk.5 
1612.0 31.4 14.8 
1613.0 32.1 15.1 
1614.0 30.7 11.3 
1615.0 26.6 15.1 
1616.1 31.3 16.0 
lb??,0 31.5 11.1 
1618.0 29.k 11.5 
1619.0 30.8 11.2 
1680.0 28.0 11.4 
1681.0 31.2 I?,# 
1682.0 2ka6 11.9 

141 300 2 .86 501 300 I,15 1.14 48.6 4 
140 273 2 lkl 500 294 1.15 1.14 48.6 4 
133 299 2 l30 502 311 1.15 1.14 18.6 k 
141 230 2 ,!I 501 316 1.15 1.14 48.6 k 
100 153 2 118 506 316 1.15 1.14 48.6 5 
85 269 2 156 510 319 1.15 I,14 48.9 5 
88 251 2 135 510 304 1.15 1.14 49.0 5 
98 200 2 143 503 302 la15 1.14 49.0 5 
90 216 2 ii8 509 304 1.15 lmlk 49.2 5 
81 232 2 150 512 211 1.15 la14 49.3 5 
81 248 2 191 513 210 1.15 1.14 4!,3 5 
81 21k 2 159 512 300 1015 I,14 49.3 5 
81 282 2 169 513 294 1.15 lelk 43.4 5 
81 294 2 183 513 281 1.15 1.14 49.4 5 
81 304 2 188 512 301 1115 1.14 49.5 5 
81 281 2 194 513 290 1115 l.lk 19.5 5 
81 300 2 181 512 283 1.15 1.14 49.6 5 
84 212 2 111 512 305 1.15 1.14 49.3 5 
85 213 2 !9k 513 295 1.15 1.14 19.3 5 
85 290 2 180 513 325 1.15 1.14 43.2 5 
85 211 2 IO4 514 292 1.15 1.14 43.2 5 
85 215 2 190 514 306 1.15 1.14 (3.2 5 
85 264 2 198 514 344 1.15 l.lk 49.1 5 
85 254 2 183 514 312 1.15 1.14 49.1 5 

1683.1 31.1 18.2 85 286 2310 514 JO? 1.15 1.1 19.1 51.1 1612.0 
1684.0 2084 16.6 82 200 2268 513 311 1.15 1.1 (9.2 51.9 1613.9 
1685.0 21.8 13.6 80 205 2280 513 308 1.15 1.1 19.3 52.2 167#,? 
1686.0 4393 11.3 83 263 2238 515 300 1.15 1.1 13.5 52.2 1618~4 
1681.0 29.6 10.6 83 281 2309 515 299 I.15 1.1 43.6 52.0 1679.3 
1688.1 29.0 10.3 84 254 2274 513 330 1.15 1.1 if,6 51.3 1680.2 
1689.0 30.0 10.3 83 251 2305 512 335 1.15 1.1 49.6 51.9 1681.2 
1690.0 24.5 10.1 82 251 2230 513 334 1.15 1.1 43.6 52.0 1682.1 
1691~0 23.6 9.2 83 213 2299 512 312 1.15 1.1 49.1 52.2 1683.3 
1692.0 23.3 10.1 83 268 2326 513 310 1.15 1.1 49.1 52.3 1683,5 
1633.1 29.9 11.2 83 233 2313 513 291 1.15 1.1 43.8 52.4 1683.8 
1694.0 23,7 11.3 83 241 2322 513 308 1.15 1.1 49.8 52.5 1681.4 
1695.0 25.0 10.8 83 253 2303 512 330 1.15 1.1 49.9 52.5 1685.0 
1696.0 29.9 10.8 83 tkl 23il 513 Jlk 1.15 1.1 49.3 52.1 1685.1 
1631.0 29.6 10.6 83 219 2339 512 294 1.15 1.1 43.9 52.4 1685.1 
1698.0 I?,# 10.1 83 211 2303 512 300 1.15 1.1 50.0 52.5 1685.1 
1699.0 29.9 11.8 83 248 2301 513 3Ok 1.15 1.1 50,O 52.6 1685.1 
1100.0 22.0 11.5 83 233 2348 513 301 1.15 I.1 50.1 52.5 1686.9 
1101.1 27.8 11.1 81 2kl 2321 512 321 1.15 1.1 50.1 52.6 1681.9 
1102.0 30,8 10.4 113 213 2255 506 315 1.15 1.1 50.3 52.4 1694.9 
1103.0 26.8 10.5 150 225 2274 502 291 1.15 1.1 50.4 52.4 1695.8 

I.6 
1.6 
I.? 
I.9 
1.6 
. 7 
,‘I 
,? 
.6 
81 
a8 
.9 
I.0 
1.0 
I.0 
,8 
08 
.O 
1.8 
I.5 
I,8 
. 2 

>. 3 
,a 5 

1654.3 
165#,3 
1654 a3 
1654.3 
1662.3 
1662.5 
1662.5 
1662.6 
1662.8 
1662.8 
1662.9 
1662.9 
1662.3 
1662.3 
1662.9 
1662.9 
1663.0 
1668.1 
1668.6 
1669.2 
1669.1 
1610,J 
1610 .! 
1611.5 

1 

162 450.0 16:51 1.19 0.64 0.13 
162 451.0 16:52 1.19 0.61 0.13 
761 (52.0 16:53 1.19 0.52 0.13 
761 453.0 16:5# 1.20 0.61 0.13 
161 454.0 I?:35 1.21 l.k9 3.25 
159 455.0 I?:39 1.21 0.36 2.70 
760 (56.0 l?:kl I.21 0.80 2.41 
159 451,O I?:#3 1.21 0.80 2.21 
159 (58.0 I?:51 1.21 1.21 1.20 
159 459.0 1?:53 1.21 0.83 1.18 
751 (60.0 I?:55 1.21 0.81 1.14 
759 461.0 I?:51 1.21 0.85 1.10 
159 462.0 I?:59 1.21 0.83 1.05 
153 463.0 18:OO 1.21 0.84 1.03 
158 464.0 18:02 1.21 0.85 0.86 
l5B (65.0 18:Ok 1.21 0.85 0.78 
160 466.0 lB:O6 1.21 0.86 0.58 
162 (61.1 18:lO I,!! 0.93 1.38 
161 468.0 18:12 1.19 0.90 1.26 
158 469.0 18:lk 1.19 0.31 1.02 
155 470.0 18:16 I.19 0.90 0.18 
156 411.0 18:18 1.19 0.33 0.60 
155 (12.0 18:20 1.19 0.94 0.19 
155 kl3.0 18:22 1.19 0.95 0.43 
155 414.1 18:23 1.13 0.88 0.41 
156 kl5.0 18:30 1.20 1.11 0.34 
155 416.0 18:33 1.20 0.35 0.29 
152 411.0 18:35 1.21 0.8k 0.31 
152 (78.0 18:3? 1.21 0.19 0.31 
154 419.1 18:39 1.21 0.13 0.30 
152 480.0 18:kl 1.21 0.80 0.29 
153 (81.0 18:#3 1.21 0.82 0.29 
155 (82.0 IS:46 1.21 0.82 0.21 
154 483.0 18:#8 1.21 0.18 0.21 
154 481.1 18:50 1.21 0.83 0.21 
153 485.0 18:52 1.21 0.84 0.22 
151 486.0 18:5# 1.21 0.84 0.22 
154 k87.0 18:56 1.21 0.82 0.22 
154 488.0 18:59 1.21 0,8k 0.22 
154 489.0 19:02 1.21 0.88 0.22 
153 490.0 lf:Ok 1.21 0.85 0.23 
753 431.0 I!:06 1.21 0.88 0.32 
153 492.1 1!:08 1.21 0.83 0.30 
156 433.0 I!:23 1.21 l.tB 0.20 
156 49k.O 19:25 1.21 0.96 0.20 



DrillByte Drilling D&t& Printout 
COHPAHY : BEP PSTROLSUH 
YSLL : HINSRVA 1 

7 T 
TIME DSPTE ROP YOB RPH TRQ SPP PLOY HUD DENSITY HUD TSHP RSTURNS PVT -BIT- SCD DXC GAS 

IN OUT IN OUT IN OUT DEPTH 
h:m:rec I a/hr klb rrp psi OPI a deg C I bbl rta bhm ag X 

) 21:+2:D? 1’104.0 26.3 10.6 148 205 2263 502 2’11 1.15 I,14 50.4 52.3 1636.3 
I 21:44:1? 1105,O 28.3 10.6 149 200 2231 502 289 1.15 1.14 50.4 52.3 169?,? 

21:46:33 1706,O 31.3 9.8 143 210 2252 502 281 1.15 1.14 50.4 52.4 1698.5 
21:+9:38 1’101.0 32.2 9,! 148 210 2262 502 285 1.15 1.14 50.4 52.3 1699.5 
21:52:24 1708.0 31.0 IO,0 143 206 2261 502 286 1.15 1.14 50.4 52.4 1100.1 
21:54:51 l?Of,O 30.4 10.0 143 201 2215 502 290 1.15 1.14 50.4 52.6 1100.8 
21:58:10 1110.0 29.1 9.3 149 138 2210 502 296 1.15 1.14 50.5 52.6 1101.6 
21:5!:51 l?ll.O 36.3 9.8 143 230 2248 502 326 1.15 !,I# 50.5 52.5 1102.1 
22:01:#3 1112,O 36.1 3.7 lkf 215 2233 502 295 1.15 1.14 50.5 52.5 1102.7 
22:13:3? 1713.0 28.0 9.3 150 200 2251 500 284 1.15 1.11 50.5 52.8 1704.9 
22:15:51 11lk.O 26.1 1.9 150 210 2235 500 300 1.15 I,!# 50.6 52.8 1105.5 
22:1?:2? 1715.1 43.0 3.0 151 248 2228 193 280 1.15 1.14 50.6 52.4 llD6.0 
22:1$:20 1116.0 30.9 8.9 150 2k8 22k3 439 309 1.15 1.14 50.6 52.2 1706.5 
22:tl:lJ 1711.1 33.2 3.1 151 230 2242 500 295 I.15 1.14 50.6 52.2 1101.1 
22:23:09 1118.0 26.3 9.0 151 238 2244 500 300 1.15 1.11 50.6 52.3 1?0?,6 
22:2!:06 1120.0 14.2 3.3 150 221 2247 500 301 1.15 1.14 50.7 52.1 1109.3 
22:31:33 1121.0 21.6 9.5 151 229 2250 500 286 1.15 1.14 50.1 52.k 1110.5 
22:31:2! 1122.1 26,6 9.3 151 214 2245 500 310 1.15 It14 50.1 52.4 1712.0 
22:36:22 1123,l 33.3 10.4 151 254 2264 500 291 1.15 1.14 50.7 52.4 1?12.# 
22:Jf:ll 1?2#,1 21.5 3.1 151 238 2271 500 320 1.15 1.11 50.1 52.k 1712.1 
22:40:46 1125.0 33.6 10.0 152 223 22k8 501 261 1.15 1.14 50.1 52.5 1?12.# 
22:42:4! 1126.0 29.2 IO,+ 150 246 2255 500 271 1.15 1.14 50.1 52.5 1713.0 
22:+4:+9 1121.1 30.5 9.4 152 223 2111 493 213 1.15 l.lk 50.1 52.8 1713.3 
22:47:00 1128.0 24.2 9.3 151 223 2188 432 266 I.15 LIk 50.1 52.8 1?15,2 
22:49:02 1729.0 28.1 9.8 152 201 2183 493 289 1.15 1.14 50.1 52.9 1116.1 
22:51:00 1730.0 27.5 3.2 151 233 2205 192 268 1.15 1.14 50.1 53.0 1111.8 
22:53:13 1731.0 23.5 3.2 151 232 2195 432 283 1.15 I,14 50.8 53.0 1?18,# 
22:5#:4? 1732,O 41.6 10.0 152 224 2208 432 267 1.15 1,lk 50.8 52.8 1718.9 
22:56:15 1133.0 38.1 IO,? 151 249 2187 (92 266 1.15 l.lk 50.8 52.8 1713.6 
22:58:#5 1131.1 33.1 10.2 151 209 2134 492 210 1.15 1.14 50.8 52.1 1?1!,! 
23:00:33 1135.0 21.1 10.3 150 231 2220 493 266 1.15 1.14 50,8 52.3 1120.5 
23:02:26 1136.0 30.3 10.2 151 219 2202 (93 251 1.15 l.lk 50,8 52.9 1121.1 
23:08:#3 1131.0 21.6 11.4 151 224 2208 496 263 1.15 1.14 50.9 53.0 1123.5 
23:11:19 1138.0 26.2 9.1 152 239 2249 491 253 1.15 1.14 50.9 53.2 1124.1 
23:lJ:kO 1133.0 25.5 10.1 151 223 2238 431 261 1.15 l.lk 51.0 53,s 1125.8 
23:1?:06 11kO.O lk.6 9.2 151 2Ok 22k0 (98 212 1.15 l.lk 51.0 53.2 1121.5 
23:tk:Ok 1741.1 15.8 10.0 151 211 2211 498 259 1.15 1.14 51.1 53.4 1730.1 
23:#3:1? 1142.1 30.1 1.8 152 2k0 2243 501 253 1.15 1.14 51.1 53.6 1136.3 
23:#6:22 1143.0 27.4 1.0 151 2k3 2292 504 265 1.15 l.lk 51.3 II.4 1731.3 
23:kf:Ok 1144.0 22.3 5.6 152 211 2288 505 215 1.15 1.14 51,k 5388 lt38,k 
23:51:2# 1145.0 20.8 1.5 152 221 2283 505 261 1.15 1.14 51.4 53.4 1739.3 
23353313 1146,l 42.3 1.8 153 221 2236 5OB 271 1.15 1.14 51.5 53.2 1139.8 
23:5#:56 l?k?,O 3#,2 6.8 152 213 2303 501 213 1.15 1.14 51.5 52.8 1140.2 
23:5?:11 1748,l 32.1 6.0 152 226 2326 508 258 1.15 1.14 51.5 52.1 1140.4 
23:5!:26 1149.0 24,s 6.4 152 216 2238 501 261 1.15 l.lk 51.5 52.4 llkO.8 

755 (95.0 If:27 1.21 0.91 0.19 
155 496.0 19:30 1.21 0.94 0.18 
156 491.0 If:32 1.21 0.31 0.18 
155 498aO 19:35 1.13 0.32 0.18 
756 439.0 19:38 1.19 0.32 0.16 
153 500.0 19:kO 1.19 0.96 0.15 
155 501,O 19:#3 1.19 0.92 0.12 
155 502.0 19:#5 I.19 0.90 0.11 
156 503.0 I!:#? 1.19 0.30 0.11 
160 501.0 19:50 1.19 0.95 0.11 
154 505,O If:52 1.19 0,90 0.14 
154 506.1 If:53 1.19 0.85 0.11 
755 501.0 1!:55 I,13 0.89 0.18 
151 508.1 19:5? 1.20 0.89 0.13 
154 509.0 1!:59 1.20 0.89 0.19 
753 511.0 20:05 1.20 0.39 0.20 
753 512.0 2O:Ol 1.20 0.95 0.20 
153 513.1 20:10 1.20 0.96 0.22 
153 514.1 20:12 1.21 0.83 0.22 
751 515.1 20~15 1.21 0.38 0.22 
749 516.0 20:ll 1.21 0.81 0.22 
7k8 5llJ 20:19 1.21 0.92 0.20 
749 518.1 20:tl 1.20 0.89 0.19 
751 513.0 20:23 1.20 0.92 0.28 
153 520.0 20:25 1.20 0.91 0.28 
154 521.0 20:2? 1.20 0.30 0.22 
153 522.0 20:29 1.20 0.31 0.21 
153 523.0 20:31 1.20 0.85 0.20 
752 524.0 20:32 1.20 0.81 0.13 
152 525.1 20:35 1.20 0.35 0.19 
152 526.0 20:36 1.20 0.30 0.18 
152 527.0 20:38 1.20 0.90 0.18 
752 528.0 2O:kk 1.21 1.16 0.18 
151 529.0 2O:kl 1.21 0.96 0.13 
751 530.0 20:kf 1.21 0.95 0.13 
151 531.0 20:53 1.21 1.01 0.19 
741 532.1 20:60 1.21 I.16 0.13 
145 533.1 21:03 1.21 0.34 0.15 
115 531.0 21:06 1.21 0.93 0.16 
145 535.0 21:Of 1.21 0.86 0.17 
145 536.0 21:11 1.21 0.89 0.15 
145 531.1 21:13 I.21 0.81 0.14 
?#6 538.0 21:15 1.21 0.83 0.14 
116 539.1 2l:ll 1.21 0.83 0.13 
'146 540.0 21:19 1.21 0.85 O.lk 



DrillByte Drilling DAta Printout 
COHPANY : BEP PSTROLSUW 
YELL : HINSEVA 1 ~~- 

‘11116- DEPTH SOP YOB IlPH TSQ SPP PLOY HUD DBNSITY HUD TSHP SETURNS PVT -BIT- SCD DXC GAS 
IN OUT IN OUT IN OUT DEPTH 

h:rm:rec I dhr klb arp pri fP# ai deg C 8 bbl rts hhm ag X 

11th March 1333 
OO:Ok:k! 1150.0 21.8 8.0 153 222 2288 508 263 1.15 1.14 51.5 52.8 1?#1,6 
00:06:51 1151,O 30.8 6.5 152 233 2311 508 266 1.15 !,I# 51.6 53.3 1141.6 
OO:ll:l? 1752,O 7.5 8.1 152 242 2305 508 213 1.15 l.lk 51.6 53.5 1741.6 
00:1#:06 1153.0 26.4 1.2 151 23k 2318 509 258 I.15 1.14 51.6 53.1 1?#1,6 
OB:l5:59 l?fk,O (6.6 6.9 152 240 2316 508 218 1.15 1.14 51.6 53.1 1141.8 
OO:l?:kl 1155,O 35.6 7.4 153 212 2329 508 263 1.15 1.14 51.6 53.4 17k2.2 
00:1!:28 l’I56.0 37.8 6.3 153 236 2237 508 279 1.15 1.14 51.6 53.6 1742.3 
OO:tl:O? 1151,O 35.7 1.5 152 232 2329 508 266 1.15 1.14 51.6 53.6 1143.5 
00:22:56 1158.0 35.8 7.3 152 241 2307 508 261 1.15 1.14 51.6 53.7 1114.1 
00:24:43 1153.0 30.7 8.5 151 260 2342 508 212 1.15 1.14 51.6 53,? 1?1#,8 
00:2?:18 1160.0 22.7 7.1 152 223 2319 508 2?# 1.15 1.14 51.6 5318 1?#6,1 
00:29:51 1161.0 32.T 7.5 151 231 2330 503 266 1.15 1.14 51.6 53.8 17#?,# 
00:32:1? l’l62.0 21.4 1.6 152 226 2319 508 275 1.15 1.14 51.6 53.1 1148.5 
00:34:01 1163.0 30,6 7.8 151 249 2336 508 218 1.16 1.16 51.6 53.1 1?#!,1 
00:36:40 1164.0 30.5 1.1 152 223 2308 508 260 1.16 1.16 51.6 53.9 llk9.4 
00:38:5? 1165.0 25.2 7.1 152 242 2338 509 211 1.16 1.16 51.1 53.9 1119.8 
00:41:58 1766.0 1’1.7 1.2 151 233 2332 503 292 1.16 1.16 51.1 51.0 1151.3 
00:#4:09 1?6?,0 26.8 1.3 151 249 2330 508 273 1.16 1.16 51.8 54.0 1151.8 
00:48:2! 1168.0 23.3 8.2 152 210 2326 509 210 1.16 1.16 51.8 54.1 1152.8 
00:51:52 1169.0 15.0 1.6 151 213 2321 509 213 1.16 1.16 51.8 54.3 1?5#,5 
00:54:36 1110.0 26.5 7.7 151 229 2316 509 284 1.16 1.16 51.9 54.5 1756.0 
01:1?:36 1111.0 13.2 6.6 152 216 2335 510 260 1.16 1.16 51.8 54.3 1163.2 
01:1!:5# 1112.0 21,6 6.3 152 226 2341 514 191 1.16 1.16 51.5 53.6 1’163.5 
01:22:00 l??J,O 29.3 8.1 153 2k6 2365 514 201 1.16 1.16 51.4 53.2 1164.3 
01:23:#6 1114.0 34.6 6.9 152 250 2355 514 210 1.16 1.16 51.2 53.2 1765.1 
01:25:50 1115,O 28,O 1.5 152 250 2311 515 111 1.16 1.16 51.0 53.3 1165.8 
01:28:02 1716.0 25.1 7.3 152 2kk 2343 515 180 1,16 1.16 50.1 53.5 1?66,6 
01:30:13 1711.0 25.4 1.9 150 253 2342 515 204 1.16 1.16 50.5 53.6 1167.3 
01:32:18 1178.0 2!,8 8.0 151 260 2301 510 236 1.16 1.16 50.k 53.6 1161.6 
01:3#:35 I??!.0 28.9 8.6 151 259 2212 508 199 1.16 1.16 50.3 53.6 1168.5 
01:3?:0# 1180.0 20.2 8.3 152 213 2286 508 I!9 1,16 1.16 50.3 53.4 1169.2 
01:#0:2# 1181.0 32.8 8.8 152 232 2233 501 206 1.16 1.16 50.2 53.2 1110.3 
01:#2:36 1182.1 26.0 8.9 152 241 22k0 507 20’1 1.16 1.16 50.1 53.1 1110.6 
01:#5:#? 1183.0 20.0 9.2 152 212 2200 508 203 1.16 1.16 50.0 52.2 1110.7 
01:#!:35 178k.O 11.7 8.4 152 201 2187 508 189 1.16 1.16 50.0 52.8 1110.7 
01:51:#0 1185.0 23.4 8.3 152 tkk 2110 501 201 1.16 1.16 50.0 53.1 1110.1 
01:5#:13 1186.0 29.6 3.1 152 266 2113 501 202 1.16 1.16 50.0 51.2 1110.1 
01:55:56 1187.0 36.2 10.0 152 243 2Ikl 501 219 1.16 1.16 50.0 5k.k 1111.5 
01:5?:#6 1188.0 26.k 3.5 152 249 2182 501 203 1.16 1816 50.0 5k.k 1112.1 
01:59:23 1189.0 31.5 3.8 152 252 2142 507 210 1.16 1.16 50.1 51.4 1112.3 
O2:Ol:kk 1190.0 21.4 9.0 151 234 2174 501 234 1.16 1.16 50.1 54,k 1114~0 
02:0#:12 1191,O 32.1 8.6 153 241 2154 507 230 1.16 1.16 50.1 54.3 1115.2 
02:06:1? llf2,O 27.2 10.1 152 272 2110 508 251 1.16 1.16 50.1 54.3 1176~1 
02:09:28 1133.0 11.0 8.5 152 211 2191 513 211 1.16 1.16 50.2 5k.2 1711~5 

?#6 541,O 21:2# 1.21 1.06 O.lk 
746 542.0 21326 1.21 0.83 0.14 
?#6 543.0 2l:Jl 1.21 1.02 0.14 
744 5kk.0 21:3# 1.21 0.88 0.14 
146 545.0 21336 1.21 0.84 0.15 
745 5k6.0 2l:JT 1.21 0.81 0.16 
144 5kl.O 2l:Jf 1.21 0.83 0.11 
746 548.0 2l:kl 1.21 0.82 0.18 
145 5k9.0 21:#3 1.21 0.81 0.19 
144 550.0 2l:kk 1.21 0.86 0.21 
746 551,O tl:k? 1.21 0.92 0.22 
116 552.0 21:#9 1.21 0.34 0.20 
146 553.0 21:52 1.21 0.88 0.17 
116 554.0 21:5# 1.21 0.84 0.16 
146 555.0 21:56 1.21 0.89 0.16 
fk6 556.0 21:59 1.21 0.88 0.11 
‘145 557.0 22:02 1.21 0.33 0.16 
145 558.0 22:Ok 1.21 0.87 0.17 
lkk 559.0 22:08 1.21 1.03 0.20 
142 560.0 22:11 1.21 0.95 0.21 
143 561.0 22:lk 1.21 0.30 0.21 
611 562.0 22:18 1.21 0.36 0.11 
619 563.0 22:20 1122 0.84 0.13 
616 561.0 22:23 1.22 0.85 0.16 
661 565.0 22:2# 1.22 0.82 0.16 
662 566,O 22:26 1.22 0.8k 0.15 
661 567,O 22:29 1.22 0.86 0.15 
663 566,O 22:Jl 1.22 0.86 0.15 
664 569.0 22:33 1.22 0.88 0.15 
666 510.0 22:35 1.22 0.89 0.15 
661 511.0 22:38 1.22 0.92 0.14 
611 512.0 22:kl 1.22 0.38 0.12 
613 513.1 22:kJ 1.22 0.89 0.12 
615 5lk.O 22:#6 1.22 0.99 0.12 
611 515.0 22:50 1.22 0.93 0.12 
619 576.0 22:52 1.22 0.88 0.12 
661 577.0 22:55 1.22 0.91 0.12 
681 518.0 22:56 1.22 0.81 0.16 
68k 579.0 22:58 1.22 0.88 0.18 
684 580.0 22:60 1.22 0.85 0.11 
686 581.0 23:02 1.22 0.32 0.11 
688 582.0 23:05 1.22 0.31 0.17 
689 583.0 23:Ol 1.22 0.31 0.11 
632 584.0 23:10 1.22 0.96 0.15 

1 



DrillBIte Drilling Data Printout 
’ COMPANY : BEP PBTROLSUH 

YBLL : HINWA 1 

TIM8 DBPTE ROP VOB ilPH TBQ SPP PLOY HUD DBNSITY HUD TSHP BBTURNS PVT -BIT- BCD DXC 
IN OUT IN OUT IN OUT DBPTE 

h:mr:rec I r/hr klb rrp pui gPr ag dcg C I bbl Its hhm rg 

GAS 

X 

02:11:38 1134.1 21.7 9.1 152 24 
02:lk:lk 1795.0 24.9 9.6 152 21 
02:1?:#0 1196.0 29.0 10.5 152 24 
02:20:11 1791.0 20.6 10.1 152 24 
02:22:16 1198.0 33.6 9.1 152 25 
02:2#:20 1739.0 21.8 9.3 152 25 
02:#2:Ok 1800.1 16.k 8.1 152 23 
D2:#5:kD 1801,D 14.1 6.8 151 21 
02:#8:20 1802.1 21.6 6.2 152 25 
02:#!:35 1803.0 (8.6 1.9 151 25 
02:51:31 18Ok.O 36.3 6.1 151 26 
02:53:25 1805.0 31.3 6.7 152 25 
02:55:1? 1806.1 33.3 6.1 150 25 
02:5?:## 1807.0 23.1 7.1 151 24 
02:5!:#0 1808.0 32.4 5.9 151 21 
03:02:0? 1803.0 23.5 7.5 151 25 
03:Ok:JO 1810.0 25.6 6.3 151 23 
03:0?:2# 1811.0 18.4 5.9 152 24 
03:lO:lO 1812.0 18.4 6.0 152 20 
03:13:4! 1813.0 11.1 6.2 153 21 
03:16:0? 1814,O 25.3 5.3 153 18 
03:1?:50 1815.0 35.2 5.8 153 18 
03:20:36 1816.0 19.6 5.2 153 I? 
03:22:kk 1811.1 35.0 7.1 153 20 
03:2#:#3 1818.0 53.2 1.4 153 20 
03:26:55 1819.0 28.5 1.0 153 19 
03:28:#0 1820.0 33.1 7.1 152 13 

i 2137 513 tlB-1.16 1.16 50.1 54.0 1118.3 
' 2200 513 226 1.16 1.16 50.2 5k.O 1119.5 
I 2202 514 231 1.16 1.16 50.2 54.0 1?80,3 
i 2165 514 248 1.16 1.16 50.3 5k.0 1181.5 
i 2161 513 240 1.16 1.16 50.5 53.9 1182.3 
I 2143 513 221 1.16 1.16 50.5 53.9 1183.5 
i 2113 512 240 1.16 1.16 50.4 52.1 1188.5 
1 2133 510 218 1.16 1.16 50.2 50.1 1730.1 

2123 510 252 1.16 1.16 50.3 53.7 1191.3 
I 2125 510 261 1.16 1.16 50.3 5318 1131.8 
’ 2110 510 259 1.16 1.16 50.3 54.0 1132.5 
i 2151 512 243 1.16 1.16 50.3 54.1 1193.0 
i 2lkl 515 261 1.16 1.16 50.3 51.2 1133.8 
1 2157 514 282 1.16 1.16 50.4 5k.l 1734.6 
I 2133 514 212 I.16 1.16 50.4 54.0 1195.3 

2153 514 266 1.16 1.16 50.4 53.3 1736.1 
1 2132 514 249 1.16 1.16 50.4 53.6 1137.0 
’ 2152 514 252 1.16 1.16 50.5 51.0 1198.3 

2138 514 232 1.16 1.16 50.6 54.1 1199.5 
j 2133 513 225 1.16 1.16 50.8 54.1 1?!9,? 
: 2133 513 235 1.16 1.16 50.9 54,O 1?!9,? 
1 2140 Ilk 211 la16 1.16 50.3 54,O l?3f.? 

2134 514 231 1.16 1.16 51.0 54.0 1?99,? 
2138 5lk 251 1.16 1.16 51.1 53.3 l?ff.f 
2125 513 294 I.16 1.16 51.1 53.8 1800.6 
2133 513 287 1.16 1.16 51.1 53.7 1801.0 
2131 513 2lk la16 1.16 51.1 53.8 1801,l 

694 585.1 23:12 1.22 0.89 0.16 
635 586.0 23:15 1.22 0.35 0.16 
638 581.0 23:18 1.22 1.01 0.16 
638 588.0 23:21 1.22 0.95 0.15 
698 589.0 23:23 1.22 0.90 0.15 
699 590.0 23:25 1.22 0.89 0.16 
105 591.1 23:28 1.22 0.94 0.16 
101 592.0 23:31 1.22 0.93 0,16 
TO! 533.1 23:3# 1.22 0.81 0.16 
109 534.0 23:35 1.22 0.76 0.15 
710 595.0 23:3? 1.22 0.80 0.15 
711 596.0 23:39 1.22 0.81 0.15 
112 591.1 23:kl 1.22 0.81 0.15 
712 538.0 23:#3 1.22 0.86 0.16 
113 539.0 23:#5 1.22 0.79 0.16 
714 600.0 23:#8 1.22 0.88 0.16 
711 601.0 23:50 1.22 0.86 0.13 
111 602.0 23:53 1.22 0.88 0.10 
711 603.0 23:56 1.22 0.86 0.10 
711 601.0 23:59 1.22 0.32 0.12 
111 605.0 2#:02 1.22 0.82 0.12 
111 606.0 2k:OJ 1.22 0.71 0.12 
111 601.0 2k:Ob 1.22 0.85 0.12 
117 608.1 2#:08 1.22 0.83 0.14 
718 609.0 2k:10 1.22 0.81 0.18 
118 610.0 2#:13 1.22 0.85 0.22 
718 611.0 2k:lk 1022 0.82 0.32 I 



DrillByte Drilling Data Printout 
COMPANY : BlfP PETROLSUN 
YELL : HINSRVA 1 

TINS DSPTR ROP VOB RPM TRQ SPP PLOY HUD DRNSITY HUD TRHP RETURNS PVT -BIT- RCD DXC 
IN OUT IN OUT IN OUT DSPTR 

b:rr:scc I v/br klb rap psi gPa sg dcg C I bbl rts bh:uu ag 

GAS 

X 

03:32:40 1821.0 33.1 7.1 152 134 2131 513 21k 1.16 l,l6 51.1 53.8 
POOE NB16 rt 1821 u for coring, 

RIA CB#l 8.5’ DBS CD93 9x9 jetr vith 29 I core barrel, 
16:53:42 1821.5 21.3 8.5 146 111 2062 435 263 1.16 1.16 50.8 53.2 
16:58:31 1822.0 20.3 7.0 100 240 1065 232 345 1.16 I,17 41.0 (1.6 
1T:ll:kl 1823.0 32.2 7.7 93 411 1161 237 344 1.16 1.11 41.2 41.5 
1?:20:21 1824.0 9.0 6.0 110 385 1059 214 308 1.16 1.11 42.0 1606 
1?:35:46 1825.0 18.0 6.3 116 421 831 274 278 1.16 1.17 42.5 46.3 
18:0!:2! 1821.0 0.3 26.5 128 223 813 256 282 1,16 I.17 (3.1 45.5 
18:21:18 1828,O 2.3 27.0 128 213 876 263 284 1.16 1.11 43.1 45.5 
POOE rt 1828 a due to ver? slov penetration rrte. 
Cored 7.0 u. Recover? 43.4X. 

19th March 1993 
RIB CB12 8.5’ DBS CD-33 9x9 jetr vith 18 I core barrel, 
05:49:10 1829.0 3.2 8.9 100 182 538 245 245 1.16 I,!? 37.1 (4.3 
06:10:08 1830.0 3.6 11.6 108 218 644 243 2k6 1.16 1.11 39.5 #3,6 
06326312 1831.0 4.3 19.1 110 251 634 244 241 1.16 1117 40.0 43.8 
06:46:0! 1832.0 2.1 18.8 110 250 732 tkk 2kk 1.16 !,I? (0.5 13.9 
0?:03:34 1833,O 6.2 20.1 110 253 116 244 243 1.16 1.11 40.9 #3,! 
0?:18:36 1834.0 2.9 23.3 111 315 860 244 244 I,16 1.11 41.1 43.9 
0?:36:5# 1835.0 2.2 18.9 129 21k 891 241 242 1.16 1.11 k1.k 43.8 
O9:OO:lk 1838.0 1.6 16.2 126 l3k 916 241 241 1.16 1.16 41.6 11.3 
0!:30:2? 1833.0 1.4 21.3 121 152 1111 278 261 1.16 1.16 kl.! kk.6 
10:00:5? 1840.0 2.5 26.1 122 111 1256 300 235 1.16 1.16 42.8 k6.0 
10:2?:5? 1841.0 4.1 25.2 121 196 1118 302 301 1.16 1.16 (3.3 45.9 
11:18:13 1842.0 1.0 25.0 121 226 1190 304 300 1.16 1.16 43.6 46.3 
POOE CBl2 rt 1842.5 I. Cored 14.5 I. ilec 92.0X 

RIE CB#3 8.5’ DBS CD-502 Jr! jett. 
20th March 1993 
00:00:23 1843.0 13.8 4.3 51 111 234 113 262 1.11 1.18 35.2 35.2 
00:05:26 18kk.O 22.1 10.0 86 228 (10 198 259 !,I? 1.18 35.0 43.3 
00:08:53 18k5.0 16.6 11.1 109 256 #Ok 199 257 1.11 1.18 35.3 43.8 
00:13:28 1846.0 1.2 12.4 112. JO? J!O I!! 259 1.11 1.18 35.7 43.9 
01:19:50 1841.0 1.8 12.3 100 256 (16 184 261 1.17 1.18 36.5 43.6 
POOR CB83 due to ret7 rrlov penetration rate. 
Cored 4.5 I. Decovery 100X. 

1801~7 118 612.0 25:00 1.22 0.82 

820.9 100 0.5 0:OO 1.20 0.31 0.01 
820.3 TOO 1.0 0:05 1.20 0.90 0.01 
820.9 631 2.0 0:lO 1.20 0.66 ‘0.01 
,820.f 633 3.0 O:l? 1.20 1.09 0.01 
8820.9 TOO 4.0 0:25 1.20 1.11 0.01 
823.4 693 6.0 0:52 1.20 1.50 0.56 
824.3 693 7.0 1:OO 1.20 1.34 0.18 

1828.0 TOO 1.0 0:35 1.20 la45 0.17 
1828.0 101 2,O 0:56 1.20 1.51 O,l? 
1828.3 100 3.0 I:12 1.20 1.54 0.16 
1828.8 101 k.0 I:32 1.20 1.56 0.13 
1829.6 100 5.0 I:#9 1.20 1.51 0.14 
1830.4 100 6.0 2:05 1.20 1.61 0.18 
1831.4 103 1.0 2:23 1.20 1.60 0.18 
1835.5 664 10.0 3:3? 1.20 I.41 0.20 

0,32 

1831.4 653 11.0 k:O? 1.20 1.81 0.18 
1838.2 662 12.0 #:38 1120 1.14 0.14 
1839.1 661 13.0 5105 1.20 1.58 0.11 
1841.1 610 14.0 5:55 1.20 1.96 0.13 

18k2.5 659 0.5 0:OJ 1.21 0.94 On28 
18k2.5 691 1.5 0:08 1.21 O,!! 0.28 
1842.5 100 2.5 0:12 1.21 1.01 0.28 
1842.5 101 3.5 0:16 1.21 1.18 0.28 
18kk.3 128 k.5 I:08 1.11 1.31 0.42 



DrillByte Drilling Data Printout 
CONPAW? : BHP PSTROLBUH 
VSLL : KiNERVA 1 

TIUS DSPTB ROP VOB DPX TOQ SPP PLOV MUD DSNSITY HUD TSHP BSTURNS PVT -BIT- SCD DXC GAS 
IN OUT IN OUT IN OUT DSPTH 

h:w:rcc I m/hr klb ARp pri iPfl a dcg c I bbl rts hb:w rg f; 

Net? 8.5’ ETC AT1122 3x12 jctr vith NVD rrrcabl~, --- 
10:52:27 1818.0 8.1 7.3 110 137 2161 ill 219 1.11 1.18 45.0 18.6 1847.0 122 1.0 0:lO 1.23 0.79 0.03 
10:58:27 1819.0 13.1 13.6 110 131 2461 414 219 1.17 1.18 45.4 (8.8 1817.0 122 2.0 0:16 1.23 1.11 0.03 
11:03:2? 1850.0 13s6 17.1 110 137 2461 414 219 1.17 1.18 45.8 (8.8 1847.0 722 3.0 0:22 1.23 1.18 0.03 
11:08:27 1851.0 15.2 17.8 110 13’1 2461 111 219 1.11 1.18 45.8 48.8 1847.0 722 I.0 0:26 1.23 1.15 0.03 
11:12:2T 1852.0 15.2 15.2 110 137 2461 414 219 1.11 1.18 45.8 48.9 1847.0 t22 5.0 0:31 1.23 1.09 0.03 
11:18:27 1853.0 11.5 15.1 110 137 2461 414 219 1.11 1.18 45.7 19.0 1847.2 122 6.0 0:36 1.23 1.15 0.03 
11:23:45 1851.0 11.4 11.0 110 136 2160 415 225 Ial? 1.18 45.8 19.0 1811.5 ?22 ‘1.0 0:42 1.23 MY 0.06 
11:29:54 1855.0 11.7 16.1 110 132 2461 415 221 1.11 I,18 46.0 (9.1 1848.2 722 8.0 0:(8 1.23 1.18 0.12 
11:31:36 1856.0 12.6 16.9 110 142 246? 415 232 l.l? 1.18 (5.9 (9.1 1819.0 724 9.0 0:52 1.23 1.15 0.21 
11:38:53 185190 13.6 16.3 110 139 2460 115 305 1.11 1.18 46.1 (9.0 1819.7 724 10.0 0:57 1.23 1.10 0.24 
11:43:28 1858.0 13.2 16.# 110 137 2468 415 358 MT 1.18 16.2 11.9 1850.5 ?2( 11.0 1:Ol 1.23 1.11 0.26 
12:05:31 1859.0 1.8 11.4 110 153 2466 435 382 1.11 1.18 16.3 16.0 1851.2 716 12.0 l:O8 I.23 1.22 0.31 
12:09:08 186OeO 16.5 19.5 Ill 165 2451 460 461 1.15 1.16 46.1 (8.1 1854.9 716 13.0 1:ll 1.23 1.12 0.34 
12:13:39 1861.1 22.4 19.1 111 153 2472 161 465 1.15 1,16 (6.1 (8.7 1855.9 111 14.1 1:16 1.23 1.16 0.43 
12:1%:26 1862.0 1481 18.8 111 158 2165 161 541 1115 1.16 46.1 (8.7 1857.2 114 $5.0 1:21 1.23 I.19 0.54 
12:23:12 1863.0 12.4 18.6 111 170 2476 161 538 1.15 1.16 46.2 18.9 1858.6 ?I5 16.0 1:26 1.22 1.20 0.49 
12:28:13 1861.0 14.2 19.0 111 196 2181 160 470 1.15 1.16 (6.3 (8.9 1858.9 111 17.0 1:30 1.22 1.18 0.50 
12:32:58 1865.0 12.9 20.2 111 191 2492 161 168 1.15 1.16 (6,( 48.8 1858.9 711 18.0 1:35 1.22 1.22 0.50 
12:37:53 1866.0 12.9 20.9 110 202 2491 161 470 1.15 1.16 46.5 49.0 1859.2 115 19.0 I:(0 1.21 1.22 0.43 
12:42:53 1867.0 11.6 20.0 111 196 2503 161 166 1.15 1.16 16.1 49.2 1860.3 120 20.0 1:45 1.21 1.23 0.32 
12:47:11 1868.0 10.2 19.9 111 199 2496 461 466 1.15 1.16 16.1 49.0 1861.4 ‘I24 21.0 MO 1.21 1.21 0.56 
12:52:46 1869.0 13.4 19.8 111 183 2199 161 146 1.15 1.16 16.3 49.2 1862.1 729 22.0 1:55 1.21 1.22 0.58 
12:58:12 1870.0 10-8 20.6 110 195 2490 161 542 1.15 1.16 16.3 49.4 1863.1 132 23.0 2:OO 1.21 1.25 0.51 
13:05:26 1871.0 9.0 22.7 101 182 2501 461 416 1.15 I,16 16.2 (9.2 1864.9 136 2(,0 2:08 I.21 1.34 O,#j 
13:10:05 1872.0 12.0 23.9 93 210 2493 461 416 1.15 1.16 16.2 19.4 1865.8 ‘I39 25.0 2:12 1.21 1.23 0.50 
13:15:(7 1873.0 10.4 19.6 109 201 2473 461 I65 1.15 1.16 16.3 19.7 1866.9 113 26.0 2:18 1.21 1.25 0.52 
13:20:38 1874eO 12.5 20.5 111 220 2171 461 493 1.15 1.16 16.3 19.6 1868.0 t47 21.0 2:23 1.21 1.22 0.43 
13:25:58 18’15.0 8.7 19.1 110 226 2471 161 500 1.15 1.16 16.3 19.1 1868.9 119 28.0 2:28 1.21 1.23 0.51 
13:31:11 1876.0 ll,? 23.0 96 215 2472 461 465 1.15 1.16 46.3 19.5 1869.9 ?51 29.0 2:33 1.21 1.26 0.49 
13:35:50 1877.0 13.2 23.9 91 261 2470 161 466 1.15 1.16 46.3 50.0 1870.6 756 30.0 2:38 1.21 1.21 0.41 
13:40:03 1818.0 15.1 22.1 91 2’18 2167 461 166 1.15 1.16 46.4 49.7 1871.0 t59 31.0 2:42 1.21 1.18 0.43 
13:47:16 18’19.0 11.6 18.3 112 185 2179 461 490 1.15 1.16 46.6 19.9 18’12.0 761 32.0 2:1? 1.21 1.00 0.?3 
13:52:30 1880.0 10.3 18.5 110 187 2482 161 475 1.15 1.16 (6.8 49.7 1873.3 162 33.0 2:52 1.21 1.20 0.88 
13:56:43 1881.0 12.7 19.3 110 206 2118 461 4?8 1.15 1.16 46.9 49.8 1874.2 T59 34.0 2:56 1.21 1.19 0.99 
14:01:11 1882.0 13.4 20.5 110 211 2484 160 171 1.15 1.16 47.0 49.7 1875.3 759 35.0 3:Ol 1.21 1.23 0.81 
lI:OI:l9 1883.0 12.1 19.6 110 230 2190 160 485 1.15 1.16 17.1 49.7 1876.5 759 36.0 I:07 1.21 1.24 0.16 
14:12:40 1881.0 10.2 19.8 110 191 2181 460 466 1.15 1.16 47.2 50.1 1877.7 758 37.0 3:lt 1.21 1.23 0.69 
11:18:08 1885.0 11.4 23.1 97 225 2493 460 161 1.15 1.16 47.3 50.1 1878.8 758 38.0 3:18 1.21 1.21 0.86 
11:25:19 1886.0 7.7 26.0 91 208 2194 160 461 I.15 1.16 47.4 50.2 1819.9 156 39.0 3:25 1.21 1.31 0.98 
11:33:12 1887.0 11.2 26.6 92 352 2501 160 468 1.15 1.16 47.1 50.5 1881.5 75k 40.0 3:33 1.21 1.39 0.96 
11:52:49 1888.0 10.4 21.7 109 165 2471 160 395 1.15 1.16 46.8 50.7 1884.3 T51 11.0 3:38 1.21 1.41 0.98 
14:57:30 1889.0 10.8 23.4 109 197 2506 460 JOT 1.15 1.16 46.9 49.6 1884.8 753 12.0 3:/3 1.21 1.26 0.86 
15:Ol:II 1890.0 11.8 21.8 109 188 2506 460 411 1.15 1.16 41.0 49.8 1885.2 150 43.0 3:J7 1.21 1.21 0.13 
15:06:44 1891.0 12.3 19.9 109 173 2509 I60 392 1.15 1.16 47.1 50.1 1885.8 719 11.0 3:52 1.21 1.21 0.50 

. . 



DrillByte Drilling D6tr Printout 
COUPAWI : BEP PBT8OLIUH 
YuJl : uIWBRVA 1 

TIHB DBPTE IUIP YOB OPH T8Q SPP PLOU HUD DSWSITY HOD TEHP RKTUMS PVT -BIT- BCD DIG GAS 
IN OUT IN OUT IN OUT DBPTH 

bm:rec 8 dbr klb rrp psi BPI a dtg C a bbl rtr hh:rr rg x 

15:11:32 Mao 2lef 21.1 109 192 2513 160 400 1.15 1.16 47.2 50,l 1886.3 149 15.0 3:5’1 1.21 1.24 0.35 
15:16:52 1893.0 lo,6 23.9 108 232 2513 460 393 1.15 1.16 47.3 50.2 1886.9 ‘149 16.0 4:02 1.21 1.29 0.46 
15:22:56 1894.0 10,3 19.9 109 202 2525 160 391 1.15 1.16 II.4 50.2 1887.6 148 11.0 1:08 1.21 1.28 0.51 
15:29:63 189560 9,T 22.2 109 191 2518 160 394 1.15 1.16 17.5 50.3 1888.8 748 (8.0 I:15 1.21 1.34 0.33 
15:31:30 1896.0 1.6 24.4 103 203 2540 160 100 1.15 1.16 (‘1.7 50,( 1890.1 745 (9.0 (:23 1.21 1.39 1.16 
15:(5:26 1897.0 8,6 24.? 98 196 2523 460 IO2 1.15 1.16 I?.? 5096 1891.9 ‘115 50,O I:31 1.21 1.39 1.14 
15:50:50 1898.0 11.8 24,l 101 238 2523 160 110 1.15 1.16 (1.8 50.5 1893.2 ‘142 51.0 (:36 1.21 1.29 0.90 
15:55:55 1899.1 13.1 23.8 101 190 2533 460 389 1.15 1.16 17.9 50.1 1893.9 ‘113 52.1 (:(l 1.21 1.26 0.96 
16:02:1? 1900.0 10.3 25.3 101 228 2527 460 100 1.15 1.16 48.0 50.T 1894.6 112 53.0 I:(8 1.21 1.35 0.11 
16:09:07 1901.0 1.5 25.6 99 202 2529 460 401 1.15 1.16 18.1 50.9 1895.6 745 54.0 (:55 1.21 1.37 0.57 
16:15:24 1902.0 8.8 25.9 103 212 2533 460 461 1.15 1.16 59.1 50.9 1896.3 ‘143 55.0 I:01 1.21 1.37 0.46 
l6:22:08 1903.0 9.1 25.6 103 171 2525 460 116 1.15 1.16 18.1 50.9 1891.1 140 56.0 5:08 1.21 1.31 0.26 
16:27:10 1904.0 11.5 25.1 103 231 2521 460 433 1.15 1.16 48.5 51.0 1898.0 739 57.0 5:13 1.21 1.30 0.38 
16:31:58 1905.1 11.2 24.9 103 230 2520 460 129 1.15 1.16 18.5 50.8 1899.0 737 58.1 5:18 1.21 1.26 O,?l 
16:31:28 1906.0 10.5 25.T 103 209 2513 160 146 1.15 1.16 48.5 50.8 1905.0 137 59.0 5:23 1.21 1.33 0.37 
16:42:45 190’1.0 13.0 26.0 102 236 2516 460 441 1.15 1.16 18.6 51.0 1901.6 136 60.0 5:28 1.21 1.31 0.37 
16:(6:JO 1908.0 13.9 26.0 103 213 2506 460 130 1.15 1.16 48.6 51.2 1903,O 110 61.0 5:ft 1.21 1.25 0.32 
16:52:55 1909aO 9.3 26.0 103 206 2511 460 429 1.15 1.16 48.6 51,I 1905.1 110 62.0 5:38 1.21 1.35 0.32 
17:01:32 1910.0 1,1 26.1 102 166 2521 460 431 1.15 1.16 48.7 51.3 1908.3 739 63.0 5:(7 1.21 1.45 0.29 
17:08:16 1911.0 8.0 26.2 92 183 2512 460 151 1.15 1.16 48.8 51.5 1908.8 ‘139 64.0 5:54 1.21 1.35 0.9’1 
11:15:31 1912.0 8*6 26.3 92 117 2539 460 438 1.15 1.16 (8.8 51.5 1909.1 734 65.0 6:01 1.21 1.38 0.81 
17:22:30 191390 9.7 26.3 95 199 2549 160 126 1.15 1.16 18.8 51.6 1911.0 ‘I33 66.0 6:08 1.21 1.38 0.64 
11:31:23 1914*0 6.5 26.1 96 169 2552 460 400 1.15 1.16 18.9 51.8 1913.2 133 6’1.0 6:17 1.21 1.11 0.48 
1?:36:52 1915.0 12.2 26.3 96 220 2538 160 391 1.15 1.16 (9.0 51.9 1913.2 ‘115 68.0 6:22 1.21 1.30 0.48 
17:43:42 1916aO 9.3 26.3 96 201 2534 160 403 1.15 1.16 48.9 51.9 1913.2 ‘121 69.0 6:29 1.21 1.37 0.48 
1’1:(9:36 1917.0 12.2 25.4 96 229 2542 460 412 1.15 1.16 19.1 52.0 1913.5 131 ‘10.0 6:35 1.21 1.33 0.46 
18:15:36 1918.0 16.2 25.1 96 229 2542 160 112 1.15 1.16 49.1 52.0 1913.5 ‘I31 71.0 6:(1 1.21 l,t? 0.50 
18:23:36 1919.0 9.4 23.0 96 199 2512 160 112 1.15 1.16 49.5 52.0 1915.0 131 12.0 6:(9 1.21 1.30 0.55 
18:28:36 1920.0 10.0 21.0 96 167 2512 460 412 1.15 1.16 19.5 52.0 1911.5 131 ‘13.0 6:56 1.21 1.33 0.58 
18:33:31 1921.0 12.1 21.1 110 224 2495 160 389 1.15 1.16 49.5 51.8 1918.8 127 74.0 7:Ol 1.21 1.25 0.61 
l8:38:09 1922.0 13.3 21.1 109 231 2485 461 385 1.15 1.16 19.5 52.0 1920.1 728 ?5,0 ?:06 1.21 1.23 0.32 
18:12:51 1923.0 Il.7 22.4 109 221 2493 461 391 1.15 1.16 49.5 51.9 1920.0 728 16,O ?:ll 1.21 I,25 0.15 
l8:19:02 1921.0 9.1 22.1 109 261 2488 161 402 1.15 1.16 49.6 51.9 1921.2 12’1 17.0 ‘I:17 1.21 1.31 0,tl 
I8:51:56 1925.0 9.9 22.3 110 181 2491 460 384 1.15 1.16 49.6 51.9 1922.2 121 78.0 ?:23 1.21 1.31 0.19 
19:00:34 1926.0 10.7 21.6 110 211 2183 460 398 1.15 1.16 49.7 51.9 1922.1 727 ‘19.0 T:28 1.21 1.28 0.55 
19:05:57 192’1.0 12.9 21.6 110 209 2485 461 391 1.15 1.16 49.7 51.9 1923a4 ?tt 80.0 ?:34 1.21 l,t? 0.13 
19:11:16 1928.0 13.5 22.5 109 205 2483 160 393 1.15 1.16 (9.1 52.1 1921.6 126 81.0 ?:39 1.21 1;28 0.68 
19:16:21 1929.0 12.1 23.3 110 199 2486 460 128 1.15 1.16 19.8 52.0 1925.8 126 82.0 T:IJ 1.21 1.29 0.81 
19:21:12 1930.0 12.8 22.1 110 231 24’18 160 426 1.15 1.16 49.8 52.2 192’1.3 125 83.0 ?:I9 1.21 1.26 0.99 
19:2?:03 1931.0 9.1 24.3 109 231 2419 I60 433 1.15 1.16 19.8 52.4 1929.1 123 84.0 I:55 1.21 1.31 0.59 
19:33:51 1932.0 6.2 24.T 109 226 2181 460 106 1.15 1.16 49.9 52.1 1925.8 121 85.0 8:02 1.21 1.38 0.13 
19:38:15 1933,O 11.9 25.5 109 258 2415 459 121 1.15 1.16 49.9 52.3 1927.5 ‘121 86.0 8:06 1.21 1.30 0.11 
19:45:18 1934.0 9.2 25.5 109 267 ill8 458 136 1.15 1.16 49.9 52.2 1930.0 121 87.0 8:14 1.21 1.39 0.53 
19:52:12 1935.0 9.5 25.2 109 235 2481 158 I31 1.15 1.16 49.9 52.2 1932.5 721 88.0 8:tO 1.21 1.40 0.54 
19:59:57 1936.0 9.2 25.6 110 192 2178 458 425 1.15 1.16 49.9 52.3 1934mT 120 89.0 8:28 1.21 1.11 0.51 



DrillBIte Drilling Data Printout 
COHPANT : BHP PSTILOLBUH 
MLL : KINBRVA 1 

TIM DBPTB POP UOB RPM TRQ SPP PLOY HUD DBWSITY HUD TlHP RETURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN our DBPTH 

h:rr:atc I a/he tlb up pri 8PI a dtg C 8 bbl rtr hhm rg x 

20:01:50 1937.0 12.8 25.7 
20:11:25 1938.0 11.1 25.8 
20:1?:13 1939.0 10.5 26.5 
20:23:07 1910.0 12.1 26.4 
20:28:46 1911.0 10.1 26.3 
20:31:35 1942.0 10.3 24.8 
20:~1:09 13~3.0 6.6 25.0 
20:50:19 1941.0 8.3 25.6 
2l:Ol:SO 1915.0 4.1 26.5 
21:29:39 1946.0 10.9 21.? 
21:35:38 1941.0 13.6 25.2 
21:42:28 1948,O 8.T 23.5 
21:48:31 1949.0 9.1 23.5 
21:56:56 1350,O 6.8 23.9 
22:05:50 1351.0 9.3 22.9 
22:15:34 1952.0 5.3 21.5 
22:21:42 1353.0 10.1 25.3 
22:26:49 1951.0 12.1 23.9 
22:32:01 1955.0 12.1 24.5 
22:36:22 1956.0 13.0 21.4 
22:41:4? 1951.0 11.1 24.5 
22:4’1:42 1958.0 It.? 21.8 
22:53:55 1359.0 10.3 23.1 
22:53:05 1960.0 11.1 24.? 
23:02:43 1961.0 11.5 27.4 
23:06:13 1962.0 13.T 28.4 
23:11:52 1963.0 10.8 28.6 
23:16:15 1964.0 11.2 27.8 
23:20:41 1965.0 II.4 28.1 
23:2?:33 1966.0 13.2 25.9 
23:32:12 196’1.0 12.5 21.1 
23:39:13 1968.0 1.1 23.T 
23:45:29 1969.0 8.2 22.5 
23:lt:Oi 13’10.0 116 22.l 
23:59:16 1#?1.0 t.8 23.6 
21st Hrrch 1993 
00:05:27 1972.0 11.0 22.1 
00:10:31 19’13.0 12.5 23.2 
00:16:31 1914.0 9.3 22.9 
00:22:11 1915.0 9.1 23.0 
00:1?:21 19’16.0 13.8 24.k 
00:51:17 197?,0 13.3 21.6 
00:56:32 1978.0 13.1 21.1 
01:01:51 1319,O 11.4 20.9 
01:0?:48 1980,O 10.1 22.1 

110 253 i 2 I81 458 Ilf--I,15 1, 16 50.0 52.6 
103 211 : 2 181 458 413 1.15 1, 16 50.0 52.3 
109 229 I 2 115 158 101 1.15 1, 16 50.1 52.5 
109 259 I 2 I65 458 121 1.15 la 16 50.1 52.6 
109 261 I 2 ill 158 421 1.15 1, 16 50.1 52.6 
109 2TS I 2 ill 158 122 1.15 1, 16 50.1 52.4 
110 165 i 2 189 458 410 1.15 la ,6 50.2 52.6 
109 2oa I2 110 158 103 1.15 la 16 50.3 52.8 
110 165 i2 881 453 I53 1.15 I, 86 50.3 52.8 
108 165 i 2 162 153 256 1.15 1, 16 50,1 53.4 
110 189 I 2 121 152 354 1.15 la 16 50.1 52.0 
110 2111 I 2 :3? 453 280 1.15 1, 86 50.1 51.9 
110 194 2 149 455 323 1.15 1, 86 50.4 52.6 
110 133 I 2 ?I 456 I18 1.15 1, .6 50.1 52.3 
110 201 1 2 ‘17 157 131 1,15 1, .6 50.5 52.8 
110 201 2 815 458 43? 1.15 1, ,6 50.6 53.0 
110 235 i 2 77 458 110 1.15 1, 6 50.1 53.0 
110 226 i 2 180 158 466 1.15 1, 86 IO,? 53.0 
110 223 ; 2 70 158 156 1.15 1. 6 50.1 53.1 
110 225 1 2 881 458 154 1.15 1, 86 50.8 53.2 
110 222 ; 2 m73 458 455 1.15 I, 86 50.8 53.3 
110 218 I 2 81 158 153 1.15 1, 6 50.8 53.2 
110 198 I 2 46 458 458 1.15 1, ,6 50.8 53.1 
111 233 I 2 43 158 161 1.15 la 6 50.8 53.1 
120 214 2 43 158 412 1.15 la 6 50.9 53.3 
120 212 ! 2 68 158 451 1.15 1, 86 50.9 53.2 
120 270 I 2 81 158 451 1.15 1, 86 50.9 53.3 
119 290 I 2 866 158 437 1.15 1, 86 51.0 53.4 
120 298 1 2 60 158 442 1015 I, 6 51.0 53.2 
119 288 I 2 50 458 455 1.15 la 6 51.0 53.4 
118 338 I 2 53 158 469 1.15 1. 6 51.0 53.5 
118 239 ’ 2 61 458 469 1.15 1. 6 51.0 53.4 
113 251 2 50 458 462 1.15 1, 6 51.1 53.3 
119 208 2 62 458 415 1.15 1. 6 51.1 53.5 
119 239 ’ 2 63 158 416 1.15 1, 6 51.1 53.t 

118 254 2457 458 419 1.15 1.16 51.2 53.6 
119 216 2451 158 16t 1.15 1.16 51.2 53.6 
119 243 2154 458 154 1.15 1.16 51.2 53.8 
118 264 2453 458 (I4 1.15 1.16 51.3 53.8 
111 296 2162 156 141 1.15 1.16 51.3 53.5 
109 306 2413 157 439 1.15 1.16 51.3 53.3 
103 264 2454 15'1 443 1.15 1.16 51.3 53.6 
110 236 2156 158 450 1.15 1.16 51.3 53.8 
110 234 2462 158 418 1.15 1.16 51.1 53.8 

1935.1 120 90.0 8:33 1.21 1.31 0.61 
1935.1 118 91.0 8:39 1.21 1.39 O.C? 
1935,b 116 92.0 8:45 1.21 1.33 0.59 
1931.T ‘116 93.0 8:51 1.21 1.35 0.39 
1338,9 ?I6 91.0 8:56 1.21 1.35 0.33 
1341.0 ?I6 95.0 9:02 1.21 1.34 0.32 
1339.3 ‘116 96.0 9:Oi 1.21 1.24 0.38 
1942,6 ‘I14 97.0 9:18 1.21 1.17 0.19 
1913.1 ‘111 98.0 3:fi 1.21 1.25 0.54 
1953.9 106 99.0 #:3? 1.21 1.43 0.13 
1915.3 TO8 100.0 9:(3 1.21 1.36 0.18 
1945.1 70’1 101.0 3:50 1.21 1.31 0.11 
1915.6 106 102.0 9:56 1.21 1.35 0.10 
1946.2 706 103.0 lo:01 1.21 1.41 0.03 
194?.0 TO5 101.0 IO:13 1.21 1.41 0.01 
1941.8 103 105.0 IO:23 1.21 1.18 0.26 
1948.1 '103 106.0 IO:29 1.21 1.36 0.22 
1919.5 101 IO?*0 lo:31 1.21 1.30 0.13 
1950,l TO2 108.0 IO:39 1.21 1.32 0.03 
1950.5 ?Ol 109.0 IO:44 1.21 1.26 0.08 
1951.1 ‘101 110.0 IO:19 1.21 1.33 0.06 
1351.9 103 111.0 IO:55 1.21 1.35 0.04 
1952.1 108 112.0 11:01 1.21 1.31 0.01 
1953.3 101 113.0 ii:06 1.21 1.32 0.05 
1951.0 TO7 114.0 11:10 1.21 1.2? 0.09 
1954 .? 107 115.0 ll:ll 1.21 1.33 0109 
1955.9 706 116.0 11:19 1.21 1.39 0.11 
1356.1 ?08 117.0 ii:21 1.21 1.33 0013 
135L3 '108 118.0 Ii:28 1.21 1.35 0.10 
1958.5 70’1 119.0 ii:33 1.21 1.32 0.05 
1359.3 106 120.0 ii:31 1.21 1.34 0.05 
1960.? 105 121.0 11:4I 1.21 1.39 0.05 
1962.2 101 122.0 Ii:50 1.21 1.31 0.0’1 
1963.5 101 123.0 11:5? 1.21 1.36 0.06 
1965.3 103 124.0 if:01 1.21 1.39 0.05 

1965.9 102 125.0 12:lO 1.21 1.33 0.05 
1966.9 103 126.0 12:16 1.21 1.29 0.05 
1967.8 101 127.0 12:22 1.21 I.34 0.05 
1968.1 100 128.0 12:28 1.21 1.35 0.0’1 
1910.9 695 129.0 12:31 1.21 1.35 0.06 
19’11.6 696 130.0 12:38 1.21 1.2? 0.05 
19?2.I 695 131.0 12:43 1.21 1.24 0.06 
1913.1 634 132.0 It:48 1.21 1.26 0.06 
1911 aI 695 133.0 12:51 1.21 1.30 0.05 



DrillByte Drilling Ddr Printout 
COMPANY : B8P PBTRULBUH 
YBLL : KINBRVA 1 

’ TfHB DBPTN ROP YOB RPM TRQ SPP PLOV HUD DRNSfTY MUD TRIP RBTURHS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT 

b:8r:rtc a r/hr klb rrp pri BPB 1s dtg C 
DBPTE 

I bbl mtlr hh:rr rg x 
-_- 

Ol:lJ:12 1981.1 11.4 24.1 110 218 2469 458 (51 1.15 1.16 51.4 53.9 
01:!#:55 1982.0 12.7 25.2 110 284 2457 (58 141 I.15 1.16 51.5 54.0 
01:25:18 1383.0 12.1 25.2 110 266 2461 (59 (36 1.15 I.16 51.5 54.1 
01:30:3? 1984.0 11.1 24.8 110 220 21tl 159 (51 1.15 1.16 51.6 51.1 
01:35:03 1985.0 14.5 24.8 110 336 2153 159 444 1.15 I.16 51.6 51.0 
01:39:0? 1986.0 12.7 21.3 110 188 2412 453 135 1.15 1.16 51.6 54.0 
01:+1:26 1981.0 3.4 21.3 103 288 2161 453 (I5 I,15 1.16 5116 54.2 
01:4#:11 1988.0 13.2 24.2 103 328 2458 453 133 1.15 1.16 51.6 53.8 
01:53:52 1389.0 14.5 23.T 108 323 2474 153 430 1.15 1.16 51.6 54.2 
02:OO:lO 1930,O 3.7 23.6 103 31? 26’13 459 437 1.15 1.16 51.? 54.1 
02:06:28 1991.0 9.9 25.5 110 236 2465 159 426 It15 1.16 Il.? II.2 
02:12:31 1332.0 8.2 2’1.0 109 311 2464 453 432 1.15 1.16 51.1 51,3 
02:18:00 1933.0 12.0 26.8 103 292 2461 453 48 1.15 1.16 51.1 I+.2 
02:22:59 1331.0 13.7 26.3 103 JO? 2162 159 125 1.15 1.16 51.7 51.1 
02:2?:51 1##5,0 15.6 26.3 110 t?? 24?l 453 142 1.15 1.16 51.1 54.2 
02:32:28 1396,0 14.8 25.8 103 315 2454 453 143 1.15 1.16 51.1 54.4 
02:36:20 lii?.O 16.6 26.2 103 288 246f 159 455 1.15 1.16 51.8 54.3 
02:40:3? 1998.0 13.3 25.5 103 288 2469 159 437 1.15 1.16 51.8 54.4 
02:15:ll 1933.0 11.3 25.6 IO? 339 2441 153 151 1.15 1.16 51.9 51.4 
02:49:50 2000.0 13.1 24.8 103 258 2152 159 If? I,15 1.16 51.9 54,3 
02:53:50 2001.0 14.5 24.4 108 287 2455 159 452 1.15 1.16 51.9 51.5 
02:59:3? 2002.0 8.3 21.9 108 213 2460 159 449 1.15 1.16 51.3 51.5 
03:04:(1 2003.0 11.6 23.8 109 2t3 2412 159 451 1.15 1.16 51.3 54.4 
03:10:0? 2004.0 I(.? 25.2 109 261 24’13 459 443 1.15 1.16 51.9 54.5 
03:38:16 2005.0 3.6 18.5 130 181 2533 151 129 1.15 1.16 51.9 51.4 
03:+5:06 2006.0 9.8 20.3 131 220 2554 451 144 1.15 1.16 51.8 53.t 
03:50:4? 2001.0 11.6 21.0 137 255 2552 451 119 1.15 1.16 51.8 54.2 
04:00:11 2008.0 9.1 20.6 13t 231 2560 157 151 1.15 1.16 51.8 51.1 
04:08:24 2009.0 9.0 21.3 131 203 2561 157 150 1.15 1.16 51.8 54.3 
Oklk58 2010.0 10.1 21.6 131 225 2560 451 454 1.15 1.16 51.8 54.6 
04:28:41 2011.0 1.1 21.4 138 24? 2523 45? 460 1.15 1.16 51.9 54.5 
01:35:22 2012.0 10.4 21.5 141 196 2534 15’1 450 1.15 1.16 52.0 54.5 
01:40:51 2013.0 12.8 2111 141 235 2525 457 481 1.15 1.16 52.0 54.5 
01:46:42 2011.0 12.3 21.7 141 223 2515 451 482 1.15 1.16 52.0 51.4 
04:51:58 2015.0 11.0 21.4 141 252 2523 451 469 1.15 1.16 52.0 51.5 
01:58:19 2016.0 6.3 22.1 141 253 2524 458 4’17 1.15 1.16 52.0 51.6 
05:04:42 2Olt.O 10.6 21.6 141 231 2532 (I? 480 1.15 1.16 52.0 54.8 
05:10:52 2018.0 9.1 21.5 141 241 2520 457 469 1.15 1.16 52.1 54.8 
05:20:05 2019.0 6.9 22.8 111 215 2513 451 1?9 1.15 1.16 52.1 51.8 
05:29:0? 2020.0 1.6 22.8 111 132 2527 451 115 1.15 1.16 52.2 51.1 
05:46:21 2021.0 3.5 22.5 141 115 2525 457 465 1.15 1.16 52,2 51e5 
05:56:35 2022.0 9.7 21.2 111 218 2509 451 198 1.15 1.16 52.1 53.11 
06:03:(3 2023.0 6.3 21.1 141 201 2509 451 488 1.15 1.16 52.1 51e6 
06:14:11 2024.0 10.1 21.6 141 250 2530 459 46t lm15 1~16 52.1 55.0 
06:20:21 2025.0 11.4 20,9 140 245 2500 459 481 1.15 1.16 52.2 55.0 

,1915*1 696 134.1 13:Ol 1.21 1.3’1 0.05 
1975.5 695 135.0 13106 1.21 1.33 0.04 
1975.6 694 136.0 13:lt 1.21 1.33 0.05 
19’16.t 694 137.0 l3:lT 1.21 1.31 0.01 
1971.4 693 138.0 13:tl 1.21 1.21 0.08 
1318.2 694 139.0 13:25 1.21 1.25 0.09 
1919.1 634 110.0 13:31 1.21 1.31 0.08 
19?9*9 694 141.0 13:35 1.21 1.29 0.11 
1980.5 693 142.0 If:40 1.21 1.27 0.12 
1981.6 633 113.0 13:46 1.21 1.34 0.08 
1382.T 693 114.0 13:53 1.21 1.3’1 0.05 
1383.3 632 145.0 13:53 1.21 1.39 0.05 
1385,O 693 146.0 ll:Ol 1.21 1.36 0.07 
1386.1 692 11’1.0 id:09 1.21 1.32 0.05 
138’1.0 632 148.0 I(:14 1.21 1.32 0.01 
1981.3 693 143.0 lk19 1.21 1.30 0.08 
1988.6 693 150.0 I(:23 1.21 1.26 0.09 
1983.5 693 15110 14:2? 1.21 1.28 0.06 
1990.1 693 152.0 11:32 1.21 1.30 0.04 
1991.1 693 153.0 I(:36 I,21 1.28 0.01 
1991.8 693 154.0 id:40 1.21 1.24 0.01 
1992.1 691 155.0 11:46 1.21 1.29 0.01 
1993.3 693 156.0 I(:51 1.21 1.30 0.01 
1994.3 692 157.0 lk56 1.21 1.33 ‘0.03 
1333.6 68’1 158.0 15:06 1.21 1.22 _ 0.11 
2001.1 688 159.0 15:lt 1.21 1.38 0.09 
2002.9 688 160.0 15:18 1.21 1.32 0.01 
2001.1 688 161.0 II:28 1.21 I.34 0.06 
2005.2 683 162.0 15:36 1.21 I.42 0.05 
2005.8 688 163.0 15:12 1.13 1.39 0.16 
2005.4 687 164.0 15:56 1.19 I.48 0.04 
2006.1 686 165.0 16:03 1.13 I.40 0.06 
200’1.3 683 166.0 16:08 1.19 1.35 0.05 
2008.1 688 167.0 16:11 1.19 1.36 0.04 
2009.0 688 168.0 16:19 1.13 I.34 0.04 
2010.0 687 163.0 16:26 1.19 1.11 0.04 
2010.5 687 1’10.0 16:32 1.19 1.38 0.04 
tot1.2 688 1’11.0 16:38 1.13 1.39 0.03 
2012.6 686 lt2.0 16:41 1.13 1.51 0.05 
201~.1 685 l’l3.0 16:56 1.19 1.51 O.O? 
20lb.S 683 ltl.0 I?:11 1.13 1.66 O.O? 
2018.3 681 115.0 I?:24 1.13 I,51 0.03 
2019.0 684 176.0 I?:31 1.13 I.43 0.05 
2020. I 683 177.0 I?:42 1.13 1.41 0.08 
2020.? 684 118.0 I?:48 1.13 1.3t 0.01 

. . 
: . . . . . . 



DrillB?te Drilling Data Printout 
COHPANY : BHP PBTROLBIJH 
YBLL : HINBRVA 1 

TIlfB DRPTE ROP UOB RPX TRQ SPP PLOV HUD DBNSITY HUD TMP RRTURHS PVT -BIT- 8CD DXC GAS 
IN OUT IN OUT IN OUT DBPTR 

h:rr:rec I dhr klb rrp pai OPr wl dtg C m bbl rtr bb:rr rg I 

06:25:55 2026.0 11.6’ 20.5 140 244 2488 159 _j?J 1.15 1.16 52.2 55.2 2021.2 663 179.0 ;7:53 1.13 1.31 0.01 
06:32:51 2027.0 8.7 21.1 141 203 2505 159 463 1.15 1.16 52.3 55.2 2021.8 663 180,O 18:OO 1Ji 1.11 0.08 
06:(0:25 2028.0 ‘1.9 21.3 111 225 2175 459 456 1.15 1.16 52.3 55.1 2022.5 682 
D6:4?:50 2029.0 12.0 2096 

181.0 18:08 1.13 1.42 OJl 
111 188 2116 158 425 1.15 1.16 52.4 55.1 202302 680 182.0 18:15 1.13 1.41 0.10 

06:5(:56 2030,O 1-J 21.2 141 211 2411 458 424 1.15 1.16 52.1 51.3 2023.9 678 183.0 
07:27:20 2031.0 1*6 22.2 

18:22 1.13 1.42 0.13 
111 159 2373 157 411 1.15 1.16 52.1 55.0 2028.5 669 184.0 la:19 1Ji 1.72 0.05 

POOR RB#? due to wry rlou penetration rate rt 2031 II. 
Ran B-Lo(a. 
11 DLL-KSPL-SAS-Al(S-GR-CAL 
2 ) PKS-CDT-CHT-GRHS 
22nd Hrrch 1393 
3) VSP 
23rd lhrch 1333 
I) RFT (3 Runs) 



DrillByte Drilling Data Printout 
COHPANY : BEP PKTROLBUH 
YELL : HINBRVA 1 

IN OUT IN OUT IN OUT 
b:88:8tc 8 rfhr klb rrp pri BPI a dtg C 

DBPTH 
I bbl mts hh:rm rg I 

’ TIM DKPTH ROP VOB RPH TRQ SPP PLOY HUD DBNSITY HUD TBHP RITURRS PVT -BIT- BCD DXC GAS 

NBi8 8.5’ HTC ATJ-33 3x12 jttr with HYD rsrtmbly. 
10:31:54 2033.0 1.0 24.0 102 128 2540 162 143 1.16 1.15 (0.6 44.8 
10:36:54 2034.0 12.0 28.0 102 151 2540 162 (13 1.16 1.15 (1.0 45.1 
10:41:51 2035.0 12.0 25.0 102 168 2510 162 443 1.16 1.15 41.2 (5.5 
10:45:54 2036.0 11.5 24.1 102 138 2510 462 ((3 1.16 1.15 (1.5 15.1 
10:50:51 2031.0 14.1 25.3 102 138 2540 162 443 1.16 1.15 41.6 15.9 
10:55:51 2038.0 11.0 25.3 102 148 2510 162 413 1.16 1.15 41.8 16.0 
10:59:52 2039.0 15.2 21.9 101 148 2510 162 158 1.16 1.15 42.1 16.2 
11:03:03 2010.0 18.1 28.3 101 161 2542 162 460 1.16 1.15 42.2 (6.3 
11:06:11 2041.0 18.8 28.1 101 155 2510 163 453 1.16 1.15 42.4 16.4 
11:09:49 2042.0 18.2 28.5 101 115 2530 164 463 1.16 1.15 42.5 (6.1 
11:13:25 2043.0 21.2 28.8 101 186 2532 163 454 1.16 1.15 12.1 (6.5 
11:16:15 2044,O 18.4 28.3 101 200 2533 462 450 1.16 1.15 42.8 (6.6 
11:20:06 2045.0 11.0 21.8 100 131 2532 462 163 1.16 1.15 42.8 46.6 
11:23:1? 2016.0 11.2 28.7 101 228 2526 463 161 1.16 1.15 12.9 46.8 
11:2?:38 2041.0 13.8 28.1 101 116 2531 462 193 1.16 1.15 43.0 46.8 
11:31:1# 2018.0 16.9 28.3 101 119 2536 462 181 1.16 1.15 13.2 46.7 
11:34:09 2049.0 20.2 28.6 101 150 2540 462 (52 1.16 1.15 43.2 46.8 
11:38:00 2050.0 16.9 28.4 101 143 2538 163 459 1.11 1.15 (3.3 16.3 
11:~1:52 2051.0 16.0 28.2 101 160 2529 163 459 1.16 1.15 43.5 (1.0 
11:~5:3# 2052.0 16.6 28.2 101 151 2512 161 151 1.16 1.15 13.5 11.1 
11:49:28 2053.0 15.8 28.3 101 143 2534 163 454 1.16 I.15 43.1 47.3 
11:52:4? 2051.0 19.2 21.4 101 162 2523 463 449 1.16 1.15 43.1 41.3 
11:56:08 2055,O 18.1 29.2 101 153 2534 463 453 1.16 1.15 13.9 11.4 
11:59:08 2056.0 18.6 21.9 101 156 2528 463 152 1.11 1.15 11.0 41.5 
12:02:56 2051.0 18.1 t?,? 101 142 2522 463 155 it11 1.15 44.1 11.6 
12:06:22 2058.0 13.3 28.5 101 110 2510 463 412 1.11 1.15 44.2 41.1 
12:12:43 2059.0 12.1 29.1 101 134 2483 461 461 1.11 1.15 II.4 11.8 
12:29:12 2060.0 21.1 21.6 101 152 2516 165 423 1.11 1.15 14.1 (8.3 
12:34:39 2061.0 1.1 21.5 101 111 2523 461 111 1.11 1.15 11.3 41.8 
12:45:10 2062.0 5.3 25.3 102 121 2518 465 113 1.16 1.15 15,l 41.8 
12:55:00 2063.0 10.0 26.0 102 125 2541 163 424 1.15 1.15 45.1 48.3 
13:02:09 2061.0 13.6 21.3 102 138 2510 463 414 1.15 1.15 45.6 48.1 
13:0#:02 2065.0 8.4 25.2 102 131 2533 462 118 1.15 1.15 45.1 18.6 
13:11:41 2066.0 10.5 21.4 102 141 2531 462 115 1.15 1.15 45.9 48.6 
13:19:21 2061.0 11.0 21.3 102 119 2535 461 411 1.15 1.15 46.0 48.1 
13:23:3? 2068.0 10.9 25.2 102 150 2533 462 108 1.15 1.15 46.1 48.8 
13:2?:38 2069.0 11.5 24,l 102 145 2512 162 406 1.15 1.15 46.2 18.8 
13:32:3# 2010.0 13.1 24.9 102 151 2513 462 116 1.16 1.15 46.2 48.9 
13:38:11 2071.0 10.1 24.6 102 141 2529 462 416 1.16 1.15 46.3 19.0 
13:44:4? 2012.0 9.1 24.0 102 165 2523 462 419 1.16 1.15 46.4 13.1 
13:53:1? 2073.0 8.0 24.5 102 122 2513 162 426 1.16 1.15 46.5 43.2 
13:58:33 2014.0 12.9 24.1 102 129 2521 463 121 1.16 1.15 16.6 43.3 
ll:03:36 2015.0 12.5 23,( 102 125 2508 463 120 1.16 1.15 46.1 49.4 
lkO6:4? 2016.0 18.4 25.0 102 133 2511 163 426 1.16 1.15 46.7 (9.4 

2031.4 124 2.0 0:20 1.20 1.14 0.02 
2031.4 121 3.0 0:26 1.20 1.36 0.02 
2031.4 121 1.0 0:31 1.20 1.30 0.02 
2031.4 121 5.0 0:35 1.20 1.20 0.02 
2031.1 121 6.0 O:iO 1.20 1.31 0.02 
2031.1 724 1.0 0:45 1.20 1.31 0.02 
2031.6 126 8.0 0:49 1.20 1.28 0.02 
2031.9 725 3.0 0:52 1.20 1.21 0.03 
2032.2 725 10.0 0:55 1.20 1.22 0.03 
2032.6 123 11.0 0:53 1.20 la27 0.03 
2033.0 121 12.0 I:02 1.20 1.26 0.03 
2033.3 725 13.0 1:06 1.20 1.22 0.01 
2034.5 126 14.0 I:09 1.20 1.23 0.04 
2035.0 721 15.0 I:12 1.20 1.24 0.04 
2035.8 724 16.0 I:!? 1.20 1.29 0.03 
2036.6 122 11.0 I:20 1.20 1.23 0.02 
2031.2 123 18.0 I:23 1.20 1.21 0.01 
2037.8 122 19.0 I:21 1.20 1.21 0.01 
2038.8 122 20.0 I:31 1.20 1.27 0.01 
2039.8 722 21,O 1:35 1.20 1.27 0.01 
2010.9 720 22.0 I:38 1.20 1.21 0.01 
2041.8 119 23.0 I:42 1.21 1.22 0.01 
2012.1 512 21.0 I:45 1.21 1.23 0.01 
2013.6 571 25.0 I:48 1.21 1.20 0.01 
2011.8 514 26.0 I:52 1.21 1.26 0.02 
2045.7 514 21.0 I:55 1.21 1.23 0.03 
2011.2 513 28.0 2:02 1.21 I.42 0.03 
2050.1 519 29.0 2:Of 1.21 1.21 0.03 
2051.8 511 30.0 2:lO 1.21 1.35 0.01 
2055.3 564 31.0 2:21 1.21 I.49 0.01 
2051.5 559 32.0 2:31 1.21 1,48 0.01 
2058.8 559 33.0 2:38 I,21 I.42 0.02 
2059.3 559 34.0 2:45 1.20 1.38 0.02 
2059.8 551 35.0 2:50 1.20 1.32 0.03 
2060.8 558 36.0 2:55 1.20 1.21 0.03 
2061.2 558 31.0 2:59 1.20 1.26 0.03 
2061.6 551 38.0 3:03 1.20 1.25 0.02 
2062.0 556 39.0 3:08 1.20 1.29 0.02 
2062.6 556 40.0 3:14 1.20 1.33 0.02 
2063.3 555 41.0 3:fO 1.20 1.35 0.02 
2064.5 555 42.0 3:29 1.20 1.41 0.01 
2065.4 554 43.0 3:34 1.20 1.29 0.03 
2066.3 552 44.0 3:39 1.20 1.28 0.04 
2066.3 553 45.0 3:42 1.20 1.11 0.05 

1 



DrillBItt Drilling Dmtr Printout 
COWPANT : BIIP PBTROLHUN 
UBLL : HINBRVA 1 

TIHB DBPTB ROP UOB RPH TRQ SPP PLOY HUD DBNSITY HUD TENP RBTURNS PVT -BIT- ICD DXC GAS 
IN our IN our IN OUT DBPTR 

h:mm:mec m mlhr klb np pri in8 :e dtg C 8 bbl mtm hh:mm rg t 

14:10:~3 2077.0 16.7 21.1 102 117 2522 463 09 1.16 1.15 46.8 13.5 2067.9 519 16.0 3:16 1.20 1.21 0.03 
14:15:25 2078.0 11.1 22.3 102 113 2521 163 458 1.16 1.15 16.8 49,5 2063.2 541 47.0 3:51 1.20 1.24 0,Ol 
lk21:tl 2073.0 11.3 il.3 102 106 2528 (63 410 1.16 1.15 IS.3 19.6 2070.3 510 18.0 3:5? 1.20 1.33 0.01 
lk27:lO 2080.0 13.7 23.6 102 103 2524 163 411 1.16 1.15 17.0 43.8 2011.1 535 43.0 I:03 1.20 1.31 0.01 
14:31:58 2081.0 13.4 23.1 102 131 2523 462 412 1.16 1.15 47.0 43.9 2Otl.8 533 50.0 1:OT 1.20 1.26 0.05 
11:41:02 2082.0 3.1 22.1 102 113 2533 463 410 1.15 1.15 16.8 50.1 2013.3 619 51.0 4:20 1.20 1.18 0.08 
11:51:32 2083.0 5.5 23.1 102 120 2541 463 418 1.15 1.15 IS.3 50.0 2075.5 676 52.0 4:30 1.20 I.17 0.03 
15:06:50 2084.0 1.3 23.3 102 116 2512 163 131 1.15 1.15 17.0 50.1 2018.2 615 53.0 4:42 I.20 1.19 0.03 
15:38:59 2086.0 6.0 23.4 102 115 2511 463 155 1.15 1.15 17.1 50.1 2082.4 619 55.0 5:13 1.20 1.18 0.04 
15:40:09 2087.0 1.6 26.k 97 112 2517 163 101 1.15 1.15 11.2 50.1 2082.5 619 56.0 5:14 1.20 1.48 0.04 
15:15:09 2088.0 6.2 27.9 $7 117 2542 463 (02 1.15 1.15 IT.2 50.1 2083.1 678 57.0 5:19 I.20 1.48 0.05 
15:5kll 2083.0 1.3 23.1 38 127 2546 165 (19 1.15 1.15 17.3 50.5 2084.3 680 58.0 5:28 1.20 1.50 0.05 
16:26:08 2030,O 6.4 28.1 102 123 2540 463 103 1.15 1.15 41.3 50.2 2086.8 681 59.0 5:38 1.13 ;,(J 0.05 
16:3?:26 2031.0 6.7 23.7 101 152 2513 161 101 1.15 1.15 47.4 50.8 2081,b 678 60.0 5:16 1.13 ;.(J 0.05 
16:#5:59 2032.0 1.6 30.2 103 131 2551 162 338 1.15 1.15 47.5 50.8 2088.2 673 61.0 5:51 I.19 1.53 0.06 
16:51:0? 2033.0 8.7 30.0 103 133 2570 161 331 1.15 1.15 47.7 50.3 2088.8 68; 62.0 6:02 ;.;J 1.52 0.05 
1?:03:31 2031.0 1.5 30.2 103 138 2517 462 336 1.15 1.15 (7.8 51.0 2089.6 680 63.0 6:;2 1.19 1.16 0.01 
1?:14:28 2035.0 4e8 28.1 102 128 2576 162 331 1.15 1.15 17.3 51.1 2090.3 680 64.0 6:23 1.19 1.58 O,o( 
1?:23:15 2096.0 8.1 30.5 102 132 2567 462 333 1.15 1.15 (8.0 51.1 tOJ;,( 683 65.0 6:32 1.20 1.55 0.03 
1?:33:50 2037.0 1.1 28.4 102 131 2553 462 333 1.15 1.15 (8.1 50.9 2092.7 684 66.0 6:12 1.20 1.53 0.03 
1?:~3:1? 2038.0 1.1 23.1 102 135 2564 162 102 1.16 1.15 18.2 51.1 2033.6 684 67.0 6:52 1.20 1.55 0.03 
17:52:24 2093.0 7.1 30.2 102 135 2553 462 419 1.16 1.15 18.3 51.1 20ik.5 686 66.0 1:O; I.20 1.55 0.01 
PLC rt 2093 1. (-Tt 17 
18:16:3? 2100.1 1.3 29.9 100 130 2639 470 415 1.16 la15 18.1 50.1 2036.0 635 63.1 ?:lO 1.20 1.52 0.04 
18:2?:53 2101.0 4,5 28,l 100 125 2571 163 402 1.16 1.15 48.0 50.8 2037,l 690 TO.0 ?:tl 1.20 1.55 0.04 
18:38:18 2102.0 6.2 2?,8 100 128 2592 463 391 1.16 1.15 48.2 51.3 2098.2 631 11.0 ?:32 1.20 1.54 0.04 
18:18:5# 2103.0 6.6 28,O 100 129 2591 463 336 1.16 1.15 18.4 51.3 2099.1 691 12.0 ?:12 1.20 1.53 0.05 
18:5#:22 2104.0 6.1 28.5 100 131 2534 163 401 1.16 1.15 18.6 51.6 2099.6 691 73.0 ?:53 1.20 1.51 0.04 
13:03:55 2105.0 6.5 28.8 100 130 2514 463 393 1.16 1.15 48.1 51.3 2100.8 693 14.0 8:03 1.20 1.55 0.03 
PLC rt 2106 m. (-me) 
19:15:3# 2106.0 12.7 26.6 100 144 2515 462 396 1.16 1.15 48.3 51.4 2101.1 692 15.0 8:09 1.20 1.35 0.03 
19:33:34 2101.0 18.1 30.2 100 160 2540 458 351 1.16 1.15 It.1 51.1 2101.8 712 16.0 8:12 1.20 1.26 0.03 
CBU rt 2101 m. Uiptr trip to erring rhoc, 
24th Hmrch 1393 
918, CBU md POOE for B-Log8. 
The follouiag B-Loge uere ma: 

1) DLL-HSPL-AS-CR-SP-AHS 
2) CST-CR 
25th - 23th lfrrch 1933 
Run 2 viper trip: before running 1’ liner uith rhoe ret mt 2108 a. 



DrillByte Drilling D&h Printout 
CONPANT : BAP Pmomn 
VKLL : I(INBRVA 1 

. 

TIM DBPTE ROP YOB RPH TRQ SPP PLOY HUD DBNSITY HUD- TBHP RKTURHS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DBPTE 

h:mm:8ec 8 m/hr klb amp psi 08 :f dtg C 8 bbl at: hh:mm rg I 

30th - 3irt Warch ii93 
Rail0 6’ HTC J3 3x12 jet:. 
08:34:45 2108.0 2.8 8 43 110 1530 214 185 1.15 1.15 41.2 43.6 
03:4?:38 2109.0 3.6 13 42 132 1615 216 135 1.15 1.15 41.5 43.8 
10:00:06 2110.0 4.3 13 41 138 1613 211 136 1.15 1.15 41.1 43.6 
10:14:55 2111.0 3.4 14 41 137 1620 211 202 1.15 1.15 41.1 43.1 
CBU at 2111 a. Pull bit into craing md perform L.O.T. uith 1.15 rg mud, 
BHV = 1.85 lg. 

13:1?:45 2112.0 2.0 3 14 IO? 1531 208 112 1.15 1.15 41.0 40.k 
13:5?:13 2113.0 1.2 11 46 111 1133 233 173 1.15 1.15 40.1 44.4 
14:48:13 2114.0 2.1 11 46 106 1932 259 190 1.15 1.15 42.4 45.3 
15:03:21 2115,O 3.3 14 58 113 2050 263 502 1.15 1.14 42.4 42.3 
15:28:01 2116.0 3.2 15 61 114 2050 267 332 1.15 1.15 41.9 45.3 
15:43:13 tll?.O 6.1 16 61 113 2043 267 334 1.15 1.15 42.4 45.1 
15:58:46 2118,O 8.1 18 62 132 2050 264 333 1.15 1.15 42.1 45.5 
16:08:4? 2119.0 5.5 15 64 123 2050 259 323 1.15 1.15 42.9 44.7 
16:20:5? 2120.0 4.0 15 63 118 2050 253 328 1.15 1.15 43.0 44.4 
16:30:36 2121.0 4.1 16 62 116 2050 253 288 1.15 1.15 43.1 45.0 
16:55:26 2122.0 2.3 11 62 114 2050 259 286 1.15 1.15 43.3 45.5 
1?:38:28 2123.0 2.1 16 66 122 2110 263 512 1.15 1.14 43.1 43.5 
1?:5l:l? 2124tO 4.9 15 Cl 116 2131 262 461 1.15 1.14 42.3 44.0 
18:03:31 2125.0 7.8 16 61 114 2100 261 316 1.15 1.14 42.6 44.1 
18:30:56 2126.0 3.1 11 53 133 2100 262 263 1.15 la14 42.4 44.9 
18:45:10 2121.0 3.3 16 62 113 2151 264 249 1.15 1.14 42.5 44.7 
19:04:15 2128.0 1.6 11 62 112 2170 260 265 1.15 1.14 42.1 45.6 
19:34:5? 2129.0 2.5 11 62 109 2117 261 275 1.15 1.14 43.3 46.1 
19:59:08 2130.0 2.4 11 62 108 2175 263 212 1.15 1.14 43.6 46.2 
20:3?:31 2131,O 1.5 18 63 110 2434 212 314 1.15 1.14 43.9 46.4 
POOE RBilO for bit chragt, 

2095.5 387.0 1.0 0:OO 1.15 1.40 0.01 
2108.1 390.0 2.0 I:01 1.21 1.54 0.01 
2108.2 ft?,? 3.0 I:19 I.21 1.18 0.01 
2108.3 381.5 1.0 1:34 1.21 1.24 0.01 

2111 .o 329.0 5.0 2:OT 1.21 1.30 0.03 
2111.2 341.8 6.0 2:39 1.22 1.33 0.02 
2112.3 320.5 1.0 3:lO 1.22 1.32 0.01 
2114.0 333.0 8.0 3:31 1.22 1.40 0.01 
2114.0 340.0 3.0 3:50 1.22 1.40 0.01 
211k.k 342.3 10.0 4:05 1.22 1.38 0.01 
2llk.l 355.8 11.0 4:12 1.22 1.13 0.01 
2115.1 541.5 12.0 4:22 1.22 1.21 0.02 
2115.5 348.3 13.0 I:34 1.22 1.32 0.02 
2116.2 347.0 14.0 4:44 1.22 1.26 0.03 
2118.8 352.3 15.0 5:Oi 1.22 1.53 0.04 
2120,l 318.0 16.0 5:29 1.22 1.10 0.02 
2121.6 314.2 17.0 5:41 1.22 1.01 0.01 
2122.2 339.4 18.0 5:53 1.22 1.32 0.01 
2123.0 359.4 19.0 6:01 1.20 0.36 0.01 
2123.8 355.3 20.0 6:16 1.22 1.31 0.02 
2124 88 357.3 21.0 6:35 1.22 1.46 0.02 
2126.1 358.8 22.0 ?:05 1.22 1.58 0.04 
2128.0 357.9 23.0 ?:30 1.22 1.53 0.08 
2129.4 340.0 24.0 ?:54 1.22 1.50 0.02 



DrillByte Drilling Datr Printout 
COWPANT : BIIP PBTRGLRUU 
UBLL : HIJIBRVA 1 

rr!R DBPTH ROP UOB RPH TRQ SPP PLOY HUD DENSITY HUD TBNP RBTURNS PVT -BIT- #CD DXC GAS 
IN OUT IN OUT IN OUT DIPTH 

h:rm:rec m mlhr Lib rap psi 08 #It dtg C 8 bbl at: hh:mr ppg x 

1st April 1933 
NBtll 6’ BTCALOG DSk6EGS 3X11 jets, 
06:0?:13 2132.0 1.3 1 47 109 2484 26k 303 1.15 I.15 33.4 40.6 2131.0 380.2 I.0 0:06 1.22 0.55 0.00 
06:21:20 2133.0 1.1 3 5’1 172 2506 267 273 I,15 1.15 34.6 42.5 2131.0 494.5 2.0 0:tO 1.22 0.31 0.00 
06:28:23 2134.0 3.1 4 75 151 2523 268 309 1.15 1.15 35,8 43.5 2131.0 436.2 3.0 0:2? 1.23 0.91 0.00 
06:33:20 2135.0 15.0 4 79 169 2518 268 316 1.15 1.15 36.1 41.2 2131.0 438.3 k.0 0:32 1.23 0.82 0.00 
06:36:2? 2136.0 18.2 5 73 193 2518 269 268 1.15 1.15 31,l 40.3 2131,O 435.3 5.0 0:35 1.23 0.82 0.01 
06:39:5# 2131.0 20.2 6 79 192 2523 263 433 1.15 1.15 31,k 37.8 2131.0 501.6 6.0 0:Ji 1.22 0.84 0.01 
06:kk:51 2138.0 10.0 1 79 189 2523 261 215 1.15 1.15 3?,5 40.1 2131.0 515.0 1.0 0:kk 1.22 0.35 0.01 
06:48:2# 2139.0 17.5 5 73 193 2545 261 253 1.15 1.15 37.5 42.5 2131.0 515.3 8.0 O:k? 1.22 0.83 0.01 
0?:21:38 2140.0 13.3 6 13 173 2562 265 261 1.15 1.15 37.3 42.1 2132.5 517.4 3.0 0:53 1.23 0.31 0.01 
0?:23:22 2141~0 3.8 5 82 164 2585 268 271 1.15 1.15 38.3 40.9 2133.5 513,t 10.0 I:00 1.23 0.93 0.03 
0?:34:51 2142.0 12.5 6 82 189 2621 263 265 1.15 1.15 38.5 41.1 2134.3 517.6 11.0 I:06 1.23 0.94 0.04 
0?:39:51 2143.0 12.3 1 88 167 2626 269 284 1.15 1.15 38.6 41.5 2135.0 516.0 12.0 I:;; 1.23 0.38 0.06 
O?:kk:l? 2144.0 15.5 6 30 184 2615 269 230 1.15 1.15 38.7 41.8 2135.7 511.3 13.0 I:15 1.23 0.33 0.06 
0?:##:36 2145.0 8.6 8 JO 169 2628 269 272 1.15 1.15 38.3 42.0 2136.4 511,2 14.0 1:tl I.23 1.01 0.07 
0?:53:1# 2146.0 13.5 5 30 172 2651 263 255 1.15 1.15 33.1 42.2 2136.3 510.4 15,O I:24 1.23 0.84 0.08 
0?:58:05 2147.0 13.2 8 30 111 2671 268 276 1.15 1.15 33.2 42.2 2137.6 512.0 1600 I:23 1.23 I.02 0.08 
08:02:#6 2148.0 11.8 3 JO 173 2685 269 285 1.15 1.15 33.4 42.5 2138.3 512.9 17.0 1:3# 1.23 1.03 0.08 
08:OT:kO 2143.0 15.0 10 90 172 2688 269 285 1.15 1.15 33.6 42.1 2139.0 512.3 18.0 I:39 1.23 1.05 0.06 
08:10:18 2150.0 21,k 8 90 156 2686 268 283 1.15 1.15 39.1 42.5 2133.4 517,l 13.0 I:#2 1.23 0.93 0.06 
08:#8:## 2152.0 13.6 8 34 165 2607 261 520 1.15 1.15 40.2 41.8 2144.1 511.1 21.0 I:54 1.23 1.10 0.11 
08:55:00 2153.0 10.0 9 33 162 2610 261 561 1.15 1.15 (0.2 41.3 2147.1 5OO.k 22.0 I:60 1.23 1.10 0,;; 
08:58:00 2154.0 13.1 8 it 185 2610 268 612 1.15 1.15 40.2 40.5 2148.7 436.2 23.0 2:03 1.23 0.33 0.08 
03:03:20 2155.0 15.2 8 32 116 2610 268 610 1.15 1.15 40.1 4O.Q 21k8.9 432.k 24.0 2:08 1.23 1.03 0.08 
09:08:13 2156.0 15.5 8 92 166 2610 268 608 1.15 1.15 39.9 40.9 2148.9 500.7 25.0 2~13 1.23 1.00 0.08 
0#:14:03 2151.0 7.5 7 32 163 2610 261 521 1.15 1.15 39.8 40,i 2148.9 519.2 26.0 2:19 1.23 1.01 0.08 
09:19:5# 2158.0 10.3 7 32 165 2610 267 #JO 1.15 1.15 33.1 10.8 2150.3 522.2 27.0 2:25 1.23 1.02 0.14 
03:2+:58 2159.0 13.4 8 32 113 2610 268 283 1.15 1.15 39.6 41.2 2151.1 521.4 28.0 2:fO 1.23 1.02 0,12 
09:29:08 2160.0 15.2 8 32 180 2610 268 213 1.15 1.15 39.5 42.4 2151.1 522.4 23.0 2:3# 1.23 1.00 0.12 
0#:33:36 2161.0 15.3 8 92 113 2610 268 276 1.15 1.15 39.6 43.1 2151.1 522.7 30.0 2:3# 1.23 0.39 0.12 
09:3?:35 2162.0 15.4 9 32 185 2610 268 284 1.15 1.15 33.6 43.3 2151~1 523.3 31.0 2:#3 1.23 0.38 0.12 
09:4#:06 2163.0 6.1 8 35 171 2610 268 274 1.15 1.15 33.8 43.4 2151,k 524.8 32.0 2:ki 1.23 1.05 0.13 
Oi:ki:1i 216#,1 12.4 6 93 180 2610 268 274 1.15 1.15 40.0 43.7 2152.3 525.2 33.1 2:5# 1.23 0.38 0.15 
0#:53:33 2165.1 14.3 7 38 184 2610 268 272 1.15 1.15 40.2 43.8 2153.0 524.5 34.1 2:5# 1.23 0.96 0.16 
09:58:00 2166.0 14.8 6 38 171 2610 263 263 1.15 1.15 40.3 43.6 2154,l 525.1 35.0 I:03 1.23 0.35 0.13 
10:03:50 2161,O 12.3 7 103 111 2610 268 261 1.15 1.15 40.5 43.8 2155.3 524.0 36.0 3:Oi 1.23 1.04 0.13 
10:Oi: 12 2168.0 10.8 1 108 16k 2610 210 313 1.15 1.15 40.1 43.8 2158.2 51kJ 31.0 3:lk 1.23 1.02 0.14 
10:1#:53 2169.0 13.3 1 108 160 2610 271 351 1.15 1.15 40.9 43.2 2160.8 506.1 38.0 3:20 1.23 1.02 0.06 
10:26:0? 2110.0 13.2 5 33 167 2631’ 261 211 1.15 1.15 41.0 41.3 2162.3 527.2 39.0 3:25 1.23 0.90 0.06 
10:30:15 2171.0 11.1 6 93 171 2655 266 263 1.15 1.15 41.0 41.1 2163.6 528.1 40.0 3:29 1.23 0.92 0.06 
10:33:5? 2112.0 16.5 1 108 118 2663 266 263 1.15 1.15 40.3 40.9 2164.5 530.7 41.0 3:33 1.23 0.94 0.06 
10:39:5? 2113.0 10.3 6 101 166 2670 261 261 1.15 1.15 40.8 41.3 2166.1 530.1 42.0 3:39 1.23 1.00 0.06 
lO:k3:58 2174.0 15.2 1 97 131 2684 261 261 1.15 1.15 (0.7 42.1 2166.8 528.3 43.0 3:k3 1.23 0.34 0.06 
10:18:56 2115.0 14.7 1 $1 111 2686 268 251 1.15 1.15 (0.6 43.1 2161.5 529.6 44.0 3:#8 1.23 1.00 0.06 



DrillByte Drilling Dmtr Printoat 
COHPANT : BKP PKTROL8UH 
UKLL : HINKRVA 1 

I 
TIN8 DKPTE ROP UOB 2PH TRQ SPP PLOU HUD DKNSITY HUD TKHP RKTURNS PVT -BIT- BCD DXC GAS 

I 

--. 
10:52:21 2 16.0 11.1 1 91 181 26 ‘4 268 260 1.15 1.15 40.6 43.0 
10:56:28 2 11.0 15.k 6 91 115 26 18 267 272 1.15 1.15 40.7 43.1 
11:00:16 2 18.0 21.5 6 91 114 26 ‘9 268 263 1.15 1.15 40.8 43.3 
11:02:50 2 ‘13.0 21a8 1 91 116 21 12 268 264 1.15 1.15 4018 43.k 
11:19:26 2 80.1 21.1 8 96 191 27 16 268 254 1.15 1.15 40.3 43.3 
11:21:#? 2 s81.0 30.3 6 35 196 27 6 270 250 1.15 1.15 41.1 43.3 
11:2#:54 2 .82,0 15.7 6 96 183 27 3 270 264 1.15 1.15 41.1 43.2 
11:33:31 2 .83,0 30.0 6 87 206 27 3 263 274 1.15 1.15 41.3 43.7 
11:35:33 2 t84.0 26.6 8 98 194 15 15 262 254 1.15 1.15 11.3 43.6 
11:38:53 2 .85.0 IT.4 1 38 208 27 I8 264 263 1.15 1.15 41.3 43.2 
11:#1:22 2 ,86.0 21.2 3 38 218 27 ,O 265 268 1.15 1.15 41.4 43.4 
11:#4:#2 2 ,8?.0 21.2 10 38 235 27 80 267 263 1.15 1.15 41.4 43.6 
11:55:#2 2 .88.0 22.5 9 36 207 27 0 266 262 1.15 1.15 41.5 43.1 
11:59:12 2 .8#.0 IT.3 3 96 134 27 .O 268 270 1.15 1.15 41.5 43.1 
12:0?:23 2 ,iO,O 23.0 10 94 205 27 0 263 256 1.15 1.15 41.5 43.9 
12:11:01 2 91.0 18.1 8 94 196 26’0 263 251 1.15 1.15 41.6 44.2 
12:1#:02 2 ,it.o 22.0 9 34 203 26’0 263 251 1.15 1015 41.6 44.3 
12:1?:00 2 33.0 26.k 9 34 209 26 13 263 247 1.15 1.15 41.6 44.3 
12:19:12 2 ,ik,O 26.8 8 94 195 26 I2 263 253 1.15 1.15 (I.7 4k.k 
12:34:23 2 ,95,0 1.3 10 91 161 26 13 261 243 1.15 1.15 #I,8 44.2 
12:#5:3# 2 m96.0 4.9 10 it 161 26 10 255 293 1.15 1.15 42.0 44.0 
12:56:13 2 ,9?.0 5.1 3 92 156 26 IO 262 318 1.15 1.15 12.0 (2.5 
13:0#:2? 2 t98.0 8.1 10 8k 111 2610 265 313 1.15 1.15 41.7 (3.0 
13:10:03 2 ,39,0 11.8 9 8k 111 2610 263 247 1.15 1.15 41.6 42.3 
13:1#:58 2200.0 12.4 10 84 183 2680 263 243 1.15 1.15 41.6 42.6 
13:2#:56 2201.0 11.6 9 11 112 2687 263 244 1.15 1.15 41.5 43.9 
13:32:36 2202.0 1.6 10 75 161 2659 266 234 1.15 1.15 41.6 44.7 
13:40:16 2203.1 8.6 10 78 181 2664 266 233 1.15 1.15 41.7 45.0 
13:45:02 2204.0 13‘1 10 81 178 2678 266 233 1.15 1.15 41.3 k5,l 
13:51:0# 2205,O 9.1 8 35 161 26’13 265 2k3 1.15 1.15 42.0 45.3 
13:56:5k 2206.0 10.8 9 80 164 2677 265 231 1.15 1.15 42.2 45.3 
1#:28:53 2201.0 9.k 10 73 165 2684 266 228 1.15 1.15 42.6 15.3 
1#:3#:1? 2208.0 11.1 11 73 186 2698 266 241 1.15 1.15 43.0 45.3 
15:23:#3 2209.0 1.6 13 81 165 2106 264 251 1.15 1.15 42.9 45.0 
CBU rt 2209 a. POOH RBlll due to terl rlou DOP. 

IN OUT IN OUT IN our 
h:mm:8tc 8 m/hr klb &Up pfi m 88 dtg C 

DKPTE 
8 bbl at: hb:mm rg I- 

2161.5 529.1 45.0 3:51 1.23 0.91 0.06 
2161.5 529.6 46.0 3:55 1.23 0.34 0.06 
2161.5 523.5 (7.0 3:59 1.23 0.31 0,06 
2161.5 530.3 48.0 I:01 1.23 0,85 0.06 
2168.2 521.9 49.1 k:Ok 1.23 0.83 0.06 
2168.5 521.3 50.0 k:O? 1.23 0.73 0.05 
2169.1 523.8 51.0 #:I0 1.23 0.85 0.05 
2169.8 523.2 52.0 #:I3 1.23 0.85 0.06 
tllO,t 529.8 53.0 #:I5 1.23 0.84 0.06 
2111.0 527.4 54.0 #:I8 1.23 0.32 0.07 
2111t7 527.8 55.0 #:21 1.23 0.31 0.06 
2112.2 530.3 56.0 #:23 I,23 0.34 0.06 
2114.1 526.7 51.0 k:t? 1.23 0.37 0.06 
2174~7 528.4 58.0 I:30 1.23 0.36 0.06 
2176.7 530.3 53.0 #:3# 1.23 0.95 0.06 
2171~6 526.4 60,O I:37 1.23 0,#5 0.06 
2118.3 524.1 61.0 4:kO 1.23 0.35 0.06 
2118.3 526.1 62.0 #:#3 I.23 0.34 0.0’1 
2113.3 521.0 63.0 #:#5 1.23 0.81 0.07 
2181.8 526.1 64.0 #:56 1.23 1.25 0.08 
2181.k 510.2 65.0 5:Ot 1.23 1.2k 0.04 
2187.4 386.7 66.0 5:lt 1.23 1.19 0.04 
2183.9 392.5 61.0 5:26 1.23 1Jk 0.03 
21#1,5 406.9 68.0 5:32 1.23 1.06 0.04 
2193.3 403.9 69.0 5331 1.23 1.03 0.06 
2194.9 406.1 10.0 5:kk 1.23 1.06 0.05 
2195.6 (03.5 71.0 5:51 1.23 1.10 0.05 
2196.2 401.4 72.1 5:59 1.23 1.12 0.05 
2196,5 399.0 1390 6:Ok 1.23 I,03 0.04 
2131.1 400.3 14.0 6:lO 1.23 1.07 0.04 
2198.0 400.5 75.0 6:15 1.23 1.05 0.04 
2203.0 400.1 16.0 6:k0 1.23 1.36 0.04 
2203.9 398.8 ??,O 6:+6 1.23 1.07 0.04 
2208.4 391.6 18.0 ?:I5 1.23 1.49 0.03 



DrillBlte Drilling D&r Printout 
CONPANT : BNP PKTROLKUH 
UBLL : HINKRVA 1 

/ TIHB DBPTU ROP UOJ RPH rRe SPP PLOY HUD DKNSITT HUD TKNP RKTURNS PVT -BIT- #CD DXC GAS 
IN OUT IN OUT IN OUT DKPTE 

h:mm:rtc a m/h lrlb rap psi m :b dtg C 8 bbl a hh:mm rg I 
I 

1 2nd April 1993 -- 
~ NB112 6.0’ ETC ATJkkC 3~11 jctr. 
~ 05:15:34 2210.0 5.2 12.3 62 109 1601 242 251 1.15 1.15 35.3 41.3 
1 05:50:05 2211.0 3.8 22.3 63 126 l#i# 242 251 1.15 1.15 38.2 (I.9 

06:32:36 2212.0 1.2 26.0 18 137 1500 243 267 1.15 1.15 33.3 41.1 
01:24:08 2213.0 1.8 22,; 85 122 1500 242 242 1.15 1.15 39.3 4112 
0?:5i:ti 2214.0 3.3 22.4 85 127 1520 242 238 1.15 I.15 39.8 (2.5 
D8:36:3? 2215.0 1.3 23.1 85 125 1520 242 242 1.15 1.15 40.0 12.5 
09:28:15 2216.0 1.1 22.4 85 122 1520 242 244 1.15 1.15 40.2 12.6 
10:00:5? 2217.0 6.2 22.5 85 121 1507 243 244 1115 1.16 (0.2 42.7 
10:40:14 2218.0 5.6 15.3 42 140 1505 244 241 1.15 1.16 10.2 12.1 
10:46:11 2213.0 8.1 11.1 86 141 1505 247 313 I,15 1.16 (0,; 42.5 
10:48:2# 2220.0 17.2 16.3 86 135 1505 246 328 I,15 1.15 #0,2 42.7 
10:52:35 2221.0 16.3 13.3 86 146 1505 241 327 1.15 1.15 40.2 IO.6 
10:5?:48 2222.0 12.5 13.4 86 143 1505 240 333 1.15 1.15 40.2 IO.2 
11:0?:21 2223.0 4.4 18.4 86 143 1505 237 266 1.15 1.16 (0.1 k0.k 
11:18:51 222k.0 7.8 13.8 86 136 1470 236 243 1.15 1.16 39.7 (0.1 
11:26:05 2225.0 11.4 it,+ 86 141 1450 237 254 1.15 1.16 33.4 42.0 
11:32:21 2226.0 11.9 16.3 86 136 1450 237 251 1.15 1.16 39.4 12.2 
11:36:50 2227.0 14.2 11.3 86 136 1150 239 252 1.15 1.16 39.4 42.3 
11:#2:26 2228.0 9.9 18.5 86 110 1450 239 252 I.15 1.16 39.5 42.3 
ll:k?:kk 2229.0 iI,8 17.3 86 139 1450 233 251 1.15 1.15 39.5 12.5 
11:5#:36 2230.0 6.0 18.0 86 137 1450 233 252 1.15 1.16 39.6 42.6 
12:01:11 2231.0 14.4 18.0 86 139 1450 240 235 1.15 MC 39.8 42.6 
12:0?:23 2232.0 3.4 17.2 86 134 1450 243 233 1.15 1.16 39.9 (2.4 
12:13:25 2233.0 10.3 17.2 86 132 1450 243 230 1.15 1.16 40.0 42.6 
12:28:05 2234.0 3.3 11.1 86 121 1457 243 235 1.15 1.16 (0.1 42.1 
12:38:48 2235.0 10.1 11.4 86 125 1433 243 232 1.15 1.16 40.3 42.1 
12:42:58 2236.0 19.2 16.1 86 133 1500 243 227 1.15 la16 40.4 (2.6 
12:50:35 2231.0 11.2 16.9 86 134 1500 2k3 234 1.15 1.16 kO.+ 42.6 
13:OO:tb 2238.0 1.8 I?,! 86 136 1500 245 287 1.15 1.16 40.5 12.1 
13:06:20 2239.0 8.8 17.0 86 146 1500 246 309 1.15 1.16 40.5 40.1 
13:13:21 2240.1 9.6 16.8 86 161 1500 246 312 1.15 1.16 40.5 (0.9 
13:21:22 22kltO 4.6 16.6 86 140 1500 2kk 271 1.15 1.16 40.3 41.1 
13:36:02 2242.0 4.7 11.3 86 121 1500 242 232 1.15 1.16 40.1 41.2 
13:#6:03 2243.0 1.4 11.9 86 128 1500 242 251 1.15 1.16 40.0 42.6 
13:53:28 22kk.O 10.8 11.8 86 152 1500 242 233 1.15 1.16 kO.1 42.8 
1#:03:22 22k5.0 2.8 18.1 86 112 1500 242 235 1.15 it16 40,O 43.0 
1#:0?:#8 22k6.0 15.2 15.8 86 134 1500 242 233 1.15 1.16 40.0 12.9 
14:11:51 2217.0 12.8 11.5 86 145 1500 242 234 1.15 1.16 40.1 4310 
1#:20:15 2248.0 6.6 17.0 86 145 1500 242 231 1.15 1.16 40.2 42.8 
1k:k3:2? 2243.0 8.3 16.2 85 132 1500 244 235 1.15 1.16 40.5 42.3 
1#:56:## 2250.0 10.3 15.6 85 132 1500 243 226 1.15 1.16 40.6 42.3 
15:0#:21 2251.1 10.0 16.6 85 131 1500 242 230 1.15 1.16 40.6 12.8 
15:11:2? 2252.0 8.4 17.4 85 134 1500 242 230 1.15 1,1? kO.1 4390 

2203.2 390 I,0 I:06 1.23 1.41 0.00 
2203 .? 371 2.0 I:#0 1.23 l,?i 0.01 
2211.1 334 3,O 2:23 1.23 l,i? 0.02 
2212.2 346 4.0 3:15 1.23 1,ik 0.02 
2212.1 353 5.0 3:50 1.23 1.85 0.02 
2213.6 361 6.0 4:2? 1.23 1.81 0.02 
2215.0 377 1.0 5:19 1.23 1.35 0.02 
2215.6 381 8.0 5:51 1.23 1.83 0.02 
2216.4 430 9.0 5:56 1.23 1.11 0.02 
2216.8 332 10.0 6:02 1.23 1.27 0.02 
221?*0 383 11.0 6:Ok 1.23 1.24 0.02 
2217.6 331 12.0 6:08 1.23 1.20 0.02 
2218.1 388 13.0 6:13 1.23 1.27 0.02 
2218.7 408 14.0 S:23 1.23 1.40 0.02 
2219.2 411 15.0 6:3# 1.23 1.43 0.02 
2213.6 415 16.0 6:42 1.23 1.33 0.03 
2213.3 411 11.0 6:#8 1.23 1.26 0.03 
2220.1 415 18.0 6:52 1.23 1.21 0.03 
2220.8 416 19.0 6:58 1.23 1.28 0.03 
2221.7 418 20.0 ?:03 1.23 1.24 0.03 
2222.3 418 21.0 ?:I0 1.23 1.31 0.03 
2223.4 413 22.0 ?:I? 1.23 1.26 0.03 
2223.8 413 23.0 ?:23 1.23 1.27 0,02 
222k.k 412 2k.O ?:23 1.23 1.26 0.02 
2221.2 415 25.0 ‘I:#+ 1,23 1.51 0.03 
2229 l 1 394 26.0 T:54 I.23 1.42 0.05 
2229.8 394 21.0 ?:58 1.23 1.17 0.05 
2230.1 402 28.0 8:06 1.23 1.32 0.04 
2231.3 338 29.0 8:16 1.23 1,3# 0.05 
2236.6 334 30.0 8:22 1.23 1.25 0.04 
2238.7 393 31.1 8:29 1.23 l,tT 0.04 
2233.1 I16 32.0 8:3? 1.23 1,33 0.03 
2233.1 419 33.0 8:52 1.23 1.41 0.03 
2239 .? 411 34.0 3:Ot 1.23 1.41 0.03 
2239 ,? 420 35.0 9:09 1.23 1.32 0.03 
2210.9 (25 36.0 9:19 1.23 I.#3 0.05 
22kl.3 425 3T.O #:23 1.23 1.16 0.05 
22kl.l 428 38.0 I:27 1.23 1.17 0.05 
22k2.5 427 33.0 #:36 1.23 1.35 0.05 
22k5.3 423 40.0 9:50 1.23 1.46 0.05 
2246.2 424 41.0 #:58 1.23 1.25 0.05 
2247.3 421 42.1 IO:05 1.23 1.31 0.06 
2248.1 411 43.0 IO:12 1.23 1.31 0.05 

,‘. ‘. 



DrillByte Drilling Dmtm Priatout 
COHPANY : BBP PRTROLKUH 
UKLL : KINKRVA 1 

TIHB DBPTH ROP UOB RPH TRQ SPP PLOW HUD D8NSITT HUD TBHP RBTURNS 
IN OUT IN OUT IN OUT DKPTE 

h:mm:8ec 8 m/hr klb &Up pfi 08 :g dtg C 8 

PVT -BIT- #CD DXC GAS 

bbl a hh:mm rg x-. 

15:19:26 2253.0 k.1 11.4 85 131 1500 242 228 1.15 1, 
15:26:kl 2254.0 11.3 16.8 85 138 1500 2k2 231 1.15 1, 
15332~58 2255.0 14.0 16.0 85 142 1500 242 233 it15 la 
15:3#:#? 2256.0 Il.2 16.6 85 140 1500 243 262 1.15 1, 
15:k?:52 2257.0 8.3 15.9 85 160 1500 244 289 it15 la 
15:55:19 2258.0 9.7 15.5 85 111 1500 245 285 1.15 la 
16:01:0# 2259.0 12.2 16.0 85 135 1500 tkk 280 1.15 la 
1C:09:#8 2260.0 5.2 17.6 85 I34 1500 242 233 1.15 1, 
16: 19:00 2261 .O 6.9 16.1 85 130 1500 242 235 1.15 1, 
16:26:56 2262.0 8.2 11.3 85 134 1500 242 232 1.15 1, 
16:36:03 2263.0 7.8 17.0 85 132 1500 242 235 1.15 .;a 
16:kk:52 2264.0 7.4 17.4 85 135 1500 242 230 1.15 la 
16:51:52 2265.0 3.5 17.4 85 135 1500 242 230 lJ5 1, 
1?:0?:53 2266.0 8.4 17.3 85 127 1500 242 222 1.15 1, 
1?:1#:25 2261,O 10.1 15.6 85 128 1500 242 231 1.15 1, 
1?:20:06 2268.0 3.4 16.4 85 132 1500 242 226 1.15 1, 
1?:2?:05 2269.0 7.3 16.3 85 132 1500 242 230 1.15 1, 
1?:3?:#6 2210.0 9.1 17.4 85 132 1500 242 223 1.15 1. 
1?:#2:3k 2211.0 13.2 15.5 85 128 1500 242 221 1.15 1, 
l?:k8:05 2272.0 10.8 16.1 85 130 1500 242 232 1.15 1, 
1?:54:58 2213.0 10.0 17.9 85 133 1500 2k2 227 1.15 1, 
18:05:56 2214.0 6.0 18.1 85 128 1500 242 224 1.15 la 
18:32:48 2275.0 2.0 17.2 85 124 1500 244 267 1.15 1, 
18:53:12 2276.0 5.3 lt.6 85 123 1500 243 253 1.15 1, 
19:28:2? 227 
19:+3:26 227 
2O:Ok:25 227 
20:13:57 228 
20:21:13 228 
20:28:2# 228 
20:35:51 228 
20:#?:16 228 
20:56:23 228 
21:0?:03 228 
21:14:23 228 
21:22:35 228 
21:31:#2 228 
21:39:#1 223 
tl:k8:16 223 
21:5?:#9 223 
22:OT:ft 229 
22:20: 10 229 
22:36:0? 229 
CBU rt 2235 m 

‘,O 4.8 17.7 
1.0 4.9 21.0 
I.0 3.2 20.0 
I.0 10.7 18.8 
.O 8.1 18.3 

I.0 8.7 18.8 
90 10.7 18.1 
.O 10.7 18.1 

I.1 3.1 13.3 
i.0 3.1 20.2 
',O 3.2 l#I? 
1.0 11,l 20.3 
I.0 1.3 20.0 
I.0 8.8 21.4 
,O 8.4 20.2 

1.0 4.5 20.3 
I.0 7.7 20.1 
1.0 4.4 20.5 
i.0 4.7 20.5 

POOE for hit c 

7 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 1 
6 I 
6 1 
6 1 
6 1 
6 1 
6 1 
age. 

3 1500 242 242 iA5 1, 
11 1500 245 226 1.15 1, 
18 1500 tkk 228 1.15 1, 
18 1500 244 226 1.15 1, 
19 1500 241 228 1.15 1, 
I2 1500 2k2 233 1.15 1. 
10 1500 242 230 1.15 1, 
16 1500 242 223 1.15 1, 
10 1484 244 270 1.15 I, 
;I 1500 244 210 1.15 1, 
12 1500 244 270 1.15 1, 
12 1500 243 231 1.15 1, 
18 1500 242 223 1.15 la 
ii 1500 2k2 221 1.15 1, 
11 1500 242 226 1.15 la 
!9 1500 242 222 1.15 la 
18 1500 242 222 1.15 la 
!8 1500 242 223 1.15 la 
13 1500 242 213 1.15 la 

7 10.1 43.1 22k8.5 
,6 (0.8 (3.0 2248.1 
6 40.9 42.9 2219.4 
,6 40.9 43.0 2250.6 
,6 41.0 42.4 2253.0 
,6 41.0 41.2 2255.2 
86 40.8 41.3 2257.0 
6 40.6 41.5 2258.0 
6 40.5 41.6 2258.8 
7 40.3 42.3 2258.8 
7 40.3 43.1 2253.1 
,‘I 40.5 43.0 2260.1 
7 40.5 43.0 2260.1 
7 40.7 43.1 2261.5 
,? 40.8 43.1 2262.0 
7 40.8 43.1 2262.3 
1 (0.8 43.1 2262.8 
1 40.6 43.2 2263.5 
7 40.5 43.2 2263.8 
1 40.5 43.2 2264.2 
1 40.6 43.2 2264 .i 
7 40.1 43.3 2265.6 
6 40.3 42.1 2271.5 
,6 40.2 41.5 2212.5 
86 40.3 42.7 22?# ,2 
,6 40.3 42.2 2214.3 
86 40.1 42.4 2275.8 
6 40.5 42.7 2276.2 
6 40.6 42.3 2216.5 
6 10.1 42.9 2276.3 
85 (0.8 42.3 2211.4 
.6 40.9 42.9 2278.1 
6 41.0 43.1 2280.0 
,6 41.0 41.3 2282.2 
6 40.8 41.3 2283.4 
,6 40.5 41.5 2284 .I 
,6 40.4 41.1 2285.5 
,6 40.3 42.2 2286.8 
16 40.2 43.0 2287.5 
I6 40.2 42.3 2287.5 
,6 40.4 43.1 2288.3 
16 40.5 43.0 2283.8 
,6 40.1 43.1 2291.6 

kl 16 44.0 IO:20 1.23 1.34 0.06 
41 :5 45.0 IO:28 1.23 1.29 0.06 
41 15 46.0 IO:34 I,23 1.25 0.05 
39 I8 41.0 1O:kl 1.23 let? O.Ok 
kt I6 48.0 10:ki 1.23 1.30 0.05 
41 10 43.0 IO:56 1.23 1.28 0.04 
41 13 50.0 ii:02 1.23 1.23 0.04 
41 II 51.0 11:11 1.23 1.36 0.04 
41 I1 52eO ii:20 1.23 1.36 0.04 
#I 12 53.0 Ii:28 1.23 1.33 0.04 
41 I4 54.0 11:3? 1.23 1.35 0.04 
41 19 55.0 Ii:46 I.23 I.36 0.05 
#I :i 56.0 ii:58 1.23 1.36 0.05 
41 ,I 51.0 12:OT 1.23 1.44 0.06 
41 ,9 58.0 It:13 1.23 1.25 0.06 
41 ,i 59.0 12:1# 1.23 1.23 0.05 
42 I3 60.0 It:26 1.23 1.28 0.05 
+I 15 61.0 12:3? 1.23 1.41 0.05 
42 15 62.0 12:kt 1.23 1.16 0.05 
42 !I 63.0 12:kT 1.23 1.23 0.05 
42 15 64.0 It:54 1.23 1.30 0.05 
42 16 65.0 13:05 1.23 1.43 0.05 
42 !2 66.0 13:32 1.23 1.63 0.05 
44 ;3 61.0 13:52 1.23 1.58 0.05 
445 68,O I#:07 1.23 ; 1.58 0.03 
436 69.0 I+:22 1.23 1 1.53 0.04 
435 10.0 I+:#3 1.23 ; 1.66 0.04 
434 71.0 14:52 1.23 1 1.33 0.04 
432 72.0 I+:59 1.23 1 1.34 0.04 
433 13.0 15:OT 1.23 1 1.34 0.04 
433 14.0 15:lk 1.23 I 1.34 0.04 
432 75.0 15:22 1.23 1 1.34 0.05 
412 76.1 15:31 1.23 1 1.40 0.05 
406 77.0 15:k2 1.23 1.41 0.04 
406 78.0 15:ki 1.23 ’ 1.37 0.05 
419 73.0 15:5? 1.23 1 1.41 0.05 
427 80.0 16:06 1.23 1 1.43 0.05 
428 81.0 16:lk 1.23 1.41 0.05 
428 82.0 lb:23 1.23 ; 1.42 0.05 
423 83.0 16:32 1.23 I 1.45 0.05 
429 84.0 16:#2 1.23 ; 1.42 0.05 
423 85.0 16:55 1.23 I 1.52 0.05 
428 86.0 1T:ll 1.23 ; 1.58 0.05 



DrillBrtt Drilling Dmtr Printout 
CONPANT : BEP PBTROLKUN 
YKLL . : HINBRVA 1 

TIHB DBPTE ROP VOB RPH TRQ SPP PLOY HUD DKNSITY HUD TBNP RBTURNS PVT -BIT- BCD DXC GAS 
IN OUT IN OUT IN OUT DKPTH 

b:mm:8tc 8 m/hr fib rap psi 08 :% dtg C 8 bbl at: bh:mm rg x 

3rd April 1393 -_- 
NB #I3 Smith F3 6’ 3x11 
10:30:!# 2236.0 3.8 8.0 62 128 1800 248 250 1.15 1.16 31.7 35.0 2295.0 (55 1.0 0:lO 1.22 1.50 0.01 
10:#5:14 22i?aO 8.2 22.9 66 152 1800 2k9 258 it15 1.15 32.0 38.5 2295.0 (56 2.0 0:25 1.22 1.56 0.0: 
10:59:45 2298.0 3.3 22.8 71 148 1800 250 251 1.15 1.16 32.8 (0.1 2295.0 (56 3.0 0:10 1.22 1.51 0.01 
11:13:46 2299.0 3.2 24.0 71 150 1800 250 216 1.15 1.15 34.0 #O,# 2295.0 (60 4.0 0:5# 1.22 1.58 0.01 
11:30:15 2300.0 3.1 24.3 71 I#2 1800 250 256 1.15 1.15 35.3 (1.2 2296.1 #I# 5.0 I:10 1.22 I,63 0.01 
11:#4:54 2301.0 4.0 23.6 71 139 1800 251 246 1.15 1.16 36.7 41.5 2297.0 153 6.0 I:25 1.22 1.59 0.01 
12:00:2# 2302.0 4.3 25.2 71 143 1800 251 253 1.15 1.16 31.7 11.7 2298.1 (52 7.0 I:#0 1.22 I,64 0.04 
12:14:08 2303.0 3.1 24.9 71 143 1800 251 258 1.15 1.16 38.4 11.8 2299.2 154 8.0 I:54 1.22 1.61 0.04 
12:28:22 2304.0 3.9 25.1 71 I#6 1800 251 255 1.15 1.16 38.9 #I,8 22JJ.J (53 3.0 2:08 1.22 1,Cl 0.04 
l3:Oi:Oi 2305.0 4.3 23.1 I2 135 1800 251 211 1.15 1.11 39.6 (1.9 230;.# 14’1 10.0 2:25 1.22 l.J# J,J# 
13:22:52 2306.0 5.3 24.3 72 141 1800 250 233 1.15 1.11 39.3 (2.4 2302.6 (45 11.0 f:jJ 1.22 1.60 0.01 
13:43:10 2307.0 3.2 24.0 72 136 1800 250 233 1.15 I,;? 10.0 (3.0 2303.1 (32 12.0 259 1.22 1.69 0.04 
13:5?:2? 2308.0 5.1 23.5 72 135 1800 253 230 1.15 1.16 #O,# #;.# 2305.5 118 13.0 3313 1.22 1.59 0.04 
14:10:24 23OiaO 4.8 23.6 72 136 1800 252 287 1.15 I.16 4O.k (1.2 2307.3 (18 I#,# 3:26 1.22 1.56 O,O# 
14:23:52 2310.0 5.2 23.9 72 131 1800 250 235 1.15 1.16 #O,l (1.3 2307.6 (43 15.0 3:#0 1.22 1.58 0.04 
1#:35:12 2311.0 5.0 25.1 71 143 1800 250 225 I.15 1.11 39.1 (2.8 2307.6 ##6 16.0 3:51 1.22 1.56 0.04 
14:!5:25 2312.0 6.1 24.3 71 111 1800 250 221 1.15 1.11 39.9 k3.6 2301.6 ((6 11.0 #:O; 1.22 1.5; 0,Ok 
1#:55:#8 2313.0 1.2 24.5 71 I#1 1800 250 230 1.15 1.11 (0.3 13.8 2301.8 (45 18.0 #:ll 1.22 1.52 O.Ok 
15:05:#8 2314,O 6.6 24.1 11 140 1800 250 227 1.15 I.11 (0.1 13.7 2308.5 ((6 19.0 #:21 1.22 1.49 O,O( 
15:1?:20 2315.0 5.4 24.2 11 I#0 1800 250 230 1.15 I,!? 41.1 (3.8 2309.3 (15 20.0 #:33 1.22 1.54 O.Ok 
i5:tg:ii 2316.0 5.5 23.9 71 136 1800 250 224 1.15 1.11 41.1 43.9 2310.3 116 21.0 #:#5 1,22 1.55 O.Ok 
15:41:05 2317.0 5.1 25.3 71 lk3 1800 250 220 1.15 I.11 41.6 ##.O 2311.4 ##? 22.0 #:5? 1.22 1.56 O,O# 
15:4?:35 2318.0 3.0 22.1 11 I#3 1800 250 220 1.15 1.11 #I,8 44.0 2312.1 449 23.0 I:03 1.22 1.35 O.O# 
16:00:15 2319.0 2.6 2k.0 71 141 1800 250 225 1.15 ;,I7 (2.0 43.9 2313.3 416 24.0 5:16 1.22 1.56 0.04 
16:25:26 2320.0 2.7 24.4 11 131 1800 250 221 1.15 1.11 (2.3 kk.l 2315.6 433 25.0 I:#1 1.22 1.76 0.04 
16:kk:OO 2321.0 4.8 24.2 71 136 1800 250 224 1.15 1.11 42.4 44.3 2317,; 431 26.0 5:60 1.22 1.67 0.06 
1?:01:10 2322.0 3.2 23.9 71 136 1800 250 228 1.15 I,!? (2.5 44.5 2318.3 437 21.0 6:lT 1.22 1.65 0.08 
1?:13:55 2323.0 5.7 23.6 ?I 131 1800 250 227 I.15 I,!? 42.1 44.6 2319.6 437 28.0 6:36 1.22 1.66 0.04 
1?:31:0? 2324.0 6.1 23.9 11 137 1800 250 223 1.15 1.11 42.8 44.8 2320.1 436 23.0 6:kl 1.22 1.52 0.04 
l?:kk:2k 2325.0 6.8 24.3 71 131 1800 250 223 1.15 1.11 43.0 44.8 2320.7 437 30.0 1:OO 1.22 1.58 0.04 
l’l:51:33 2326.0 3.1 23.k 11 111 1800 250 224 1.15 1.11 (3.0 44.8 2321.2 435 31.0 ?:O? 1.22 1.33 0.04 
18:01:28 2321.0 5.5 24.3 71 141 1800 250 230 1.15 1.11 43.1 ##et 2321.8 431 32.0 l:;? 1.22 1.50 0.04 
18:13:15 2328.0 3.1 24.0 11 135 1800 250 228 1.15 1.11 43.1 45.1 2322.6 432 33.0 ?:fi 1.22 1.54 0.04 
18:26:10 2329.0 5.2 24.6 71 136 1800 250 229 1.15 1.17 43.2 #5,2 2323.5 429 34.0 ?:#2 1.22 1.58 0.05 
18:#1:06 2330.0 1.8 2ka5 11 136 1800 250 228 1.15 1.11 43.4 45.3 2324.5 429 35.0 ?:5? 1.22 1.61 0.05 
18:#9:#5 2331.0 10.5 24.1 71 139 1800 250 230 1.15 1.11 43.5 45.4 2325.2 428 36.0 8:05 1.22 1.45 0.06 
18:5?:5? 2332.0 3.8 24.3 71 I#0 1800 250 221 1.15 1.17 (3.6 45.3 2326.3 428 31.0 8:lk 1.22 1.44 0.06 
19:05:53 2333.0 7.6 23.6 11 140 1800 250 221 1.15 1.11 (3.6 #5,5 2321.0 427 38.0 8:22 1.22 1.42 0.06 
19:#?:#0 2334.0 11.8 23.3 11 149 1800 250 230 1.15 1.11 (3.8 45.1 2323.9 431 33.0 8:30 1.22 1.43 0.05 
1#:52:32 2335.0 12.2 24,l TO 163 1800 250 232 1.15 1.11 ##,I 45.6 2330.4 426 40.0 II:35 1.22 1.30 0.05 
1#:58:26 2336.0 15.6 2#,6 TO 164 1800 250 230 1.15 1.17 44.1 45.5 2330.3 422 41.0 I:#! 1.22 1.36 0.06 
20:1?:23 2337.0 15.5 24.5 TO 159 1800 250 228 1.15 1.17 44.1 45.5 2331.3 435 (2.0 8:kk 1.22 1.36 0.06 
20:1#:02 2338.0 16.5 23.0 ?I 151 1800 245 238 1.15 1.11 kk.2 44.1 2331.7 432 43.0 8:45 1.22 I,18 0.06 



DrillByte Drilling Dmtr Printout 
COMPANY : BEP PBTROLKUH 
UBLL : NIWKRVA 1 

TIHB DEPTH 

h:mm:rtc 8 

RUP UOB RPH TRQ SPP PLOY HUD DKNSITT HUD TKHP RBTURHS PVT -BIT- #CD DXC GAS 
IN OUT IN OUT IN OUT DBPTE 

m/hr klb lfp pfi IPa :l dtg C 8 bbl at: hh:mm rg x 

20:22:50 2339.0 
20:2?:38 23kO.O 
20:32:3# 2341.0 
20:36:21 2342.0 
20:#1:1# 2343.0 
20:48:26 2344.0 
20:53:#6 23k5.0 
21:01:#2 2346.0 
21:11:23 2347.0 
21:21:20 2348.0 
21:30:32 tfk9.0 
21:#1:52 2350.0 
21:51:33 2351.0 
22:01:12 2352.0 
22:09:01 2353.0 
22:18:08 2354.0 
22:36:06 2355.0 
22:38:58 2356.0 
22:#?:0? 2351.0 
22:5?:19 2358.0 
23:10:## 2359.0 
23:23:19 2360.0 
23:36:21 2361.0 
4th April 1993 

17.2 23.7 ?I I 159 1 
13.5 25.6 ?I 1 166 1 
12.0 23.1 11 I 153 1 
14.3 24.5 11 I 153 1 
12.0 23.1 ?I I 156 1 
10.9 25.2 11 1 156 1 
1l.k 25.3 11 I 162 1 
9.4 25.2 ?I I 153 1 
4.1 2k.k 11 ! 152 1 
5.4 25.1 ?I ) 150 1 
1.3 26.6 tl L 152 1 
4.9 25.3 71 : lk? 1 
4.5 24.1 ?I t 145 1 
6.1 24.8 11 / lki 1 
6.6 24.9 11 , 147 1 
1.9 24.0 11 5 lkk 1 
6.8 25.3 11 > 140 1 

11.4 20.3 11 141 1 
6.0 23.1 ?I lk3 1 
1.3 24.1 11 150 1 
4.1 25.7 11 lk? 1 
6.0 2k.l 11 139 1 
3.k 25.2 11 141 1 

100 247 2 
100 247 2 
100 247 2 
100 2kl 2 
100 247 2 
100 247 2 
100 247 2 
100 2kl 2 
100 248 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
100 251 2 
IO0 251 2 
100 251 2 

11 1.15 1. I? kk.1 I#.# 2332.1 41 
11 1.15 1. I? (4.0 44.1 2332.1 k2 
11 1.15 1. it 43.3 kk.4 2333.4 41 
17 1.15 1, i? 43.8 44.8 2333.5 41 
16 1.15 1. I? 43.8 IS.3 2333.5 41 
I5 1.15 1. i? 43.5 45.8 2333.5 41 
19 1.15 1. 11 (3.4 46.1 2333.5 41 
I4 1.15 1. 17 43.3 46.2 2333.5 42 
;3 1.15 1, :? 43.k 46.0 2336.9 41 
;2 1.15 1. 51 43.6 46.4 2340.7 41 
10 1.15 1, :? 43.8 46.5 2344.0 41 
I5 1.15 1. 57 44.0 46.5 2346.1 41 
19 1.15 1. ,? 44.2 (6.5 2348.3 41 
16 1.15 1. 57 ‘44.4 46.3 2343.3 41 
10 1.15 1. ,? 44.5 46.2 2349.9 #I 
12 1.15 1, 51 44.7 46.5 2349.9 41 
15 1.15 1. 87 45.0 46.8 2350.1 46 
11 1.15 1, ,‘I 45.0 46.8 2350.3 40 
13 1.15 1, .? 45.1 46.9 2351.1 40 
11 1.15 1. 1 45.2 41.0 2352.1 40 
I6 1.15 1. 1 (5.4 41.1 2353.k 44 
15 1.15 1. 1 45.5 41.0 2355.0 39 
0 I.15 1. ,? 45.6 41.1 2351.6 39 

0O:O?:k3 2362.1 4.0 22.1 63 129 1152 247 213 I.15 ;,I? (5.8 41.2 23 
00:22:55 2363.0 4.3 25.6 66 I#2 1751 247 221 1.15 1.11 15.6 (6.9 23 
00:35:20 2361.0 5.8 25.8 11 142 1818 255 221 ;,I5 1.16 45.1 46.6 23 
00:48:0? 2365.0 6.1 26.0 11 I#0 1844 255 225 1.15 1.17 45.6 46.9 23 
01:01:#8 2366.0 3.6 24.1 71 133 1846 255 228 1.15 1.17 45.5 47.5 23 
01:13:50 2361.0 5.1 25.1 71 141 1843 255 231 1.15 1.16 45.5 41.1 23 
01:2k:O? 2368.0 5.3 2k.l 11 139 1841 255 235 1.15 1.16 45.6 41.6 23 
01:30:25 2369.0 10.2 2k.k 11 112 1849 255 244 1.15 1.16 45.7 47.5 23 
01:40:25 2370.0 5.8 24.3 11 141 1850 256 240 1.15 1.16 45.1 41.8 23 
01:50:23 2311.0 8.1 25.6 11 143 1851 256 238 1.15 1.16 (5.8 41.3 23 
01:58:#3 2312.0 7.8 26.1 71 154 1852 256 243 1.15 1.16 45.9 47.8 23 
02:0#:12 2373.0 12.3 24.8 71 123 1847 256 239 1.15 1.16 45.3 41.8 23 
02:08:38 2314.0 12.5 26.2 71 141 1843 256 246 1.15 1.16 46.0 41.8 23 
02:1?:11 2315.0 6.6 25.k 11 132 1843 256 252 1.15 1.16 45.9 4’1.3 23 
02:2?:ki 2316.0 6.5 23.6 11 ltk 18kl 256 260 1.15 1.16 45.5 41.9 23 
02:3?:1? 2317.0 5.3 24.1 11 130 1846 256 251 1.15 1.16 45.6 47.9 23 
02:#6:#0 2318.0 1.5 23.4 11 12k 18k5 256 255 1.15 1.16 45.8 48.0 23 
02:56:1# 2379.0 1.3 22.8 11 122 1841 255 261 1.15 1.16 45.9 41.9 23 
03:05:#6 2380.0 8.1 23.6 11 121 18kO 256 260 1.15 1.16 46.0 41.3 23 
03:15:#9 2381.0 1.0 26.8 11 136 ltkl 256 263 1.15 1.16 46.0 41.9 23 
03:2#:25 2382.0 8.0 21.0 11 136 1840 256 261 1.15 1.16 46.0 (‘1.9 23 

i9.8 
10.3 
10.3 
il.5 
i2.1 
il.6 
if.2 
i3.7 
ik.5 
i5.3 
i5.3 
i6.5 
i6.9 
il.6 
i8.t 
i9.8 
‘0.6 
‘1.1 
‘3.6 
‘4.3 
‘5.1 

If 41.0 8:ki 1.22 1.22 0.06 
!2 45.0 8:5# 1.22 1.32 0.06 
10 46.0 8:59 1.22 1.28 0.06 
13 41.0 #:03 1.22 1.23 0.06 
ii 48.0 #:08 1.22 1.30 0.06 
,? 43.0 #:I5 1.22 1.43 0.06 
,9 50.0 9:20 1.22 1.35 0.06 
!O 51.0 9:28 1.22 1.45 0.06 
.k 52.0 9:38 1.22 1.43 0.28 
,I 53.0 3:kt 1.22 1.52 0.31 
,O 54.0 9:5? 1.22 1.51 0.1s 
Ii 55.0 IO:08 1.22 1.55 0.11 
83 56.0 1O:lt 1.22 1.48 0.03 
,I 5’1.0 IO:28 1.22 1.50 0.08 
18 58.0 IO:35 1.22 1.44 0.08 
14 59.0 1O:kk 1.22 1.46 0.08 
14 60.0 lo:52 1.22 1.33 0.06 
15 61.0 IO:55 1.22 1.31 0.06 
13 62.0 ii:03 1.22 1.41 0.06 
13 63.0 ii:13 1.22 1.51 0.06 
11 64.0 ii:21 1.22 1.61 0.06 
13 65.0 ii:40 1.22 1.59 0.07 
I? 66.0 ii:52 1.22 1.58 0.08 

382 61.1 12:Ob 1.22 ! 1.52 0.08 
386 68.0 12:1? 1.23 I 1.52 0.06 
382 69.0 ii:23 1.23 I 1.53 0.06 
383 70.0 12:#2 1.23 I 1.60 0.06 
382 11.0 12:56 1.23 ; 1.60 0.06 
384 12.0 13:08 1.23 I 1.57 0.05 
383 13.0 13:lt 1.23 I 1.50 0.05 
383 74.0 13:2# 1.23 ; 1.38 0.05 
382 75.0 13:3# 1.23 1 1.50 0.05 
384 16.0 13:kk 1.23 1 1.53 0.06 
382 17.0 13:53 1.23 1 1.50 0.06 
380 78.0 13:58 1.23 1 1.32 0.06 
378 19.0 I#:02 1.23 1 1.31 0.06 
318 80.0 1#:11 1.23 1 1.47 0.06 
316 81.0 I#:22 1.21 I 1.51 0.06 
313 82.0 I#:31 1.23 I 1.49 0.01 
378 83.0 1k:kO 1.23 i 1.46 0.06 
377 84.0 I#:50 1.23 ; 1.45 0.10 
316 85.0 I#:60 1.23 1 1.48 0.23 
391 86.0 15110 1.23 ; 1.55 0.13 
334 87.0 15:18 1.23 I 1.51 0.09 

: ’ . 
-.’ * . 

- :** 
. . . 

. ’ 



DrillByte Drilling Data Printout 
COHPAHT : BEP PBTROLKUH 
UBLL : HINKRVA 1 

TIHB DKPTH ROP UOB RPH TRQ SPP PLOY HUD DBNSITY HUD TKHP RBTURNS PVT -BIT- #CD DXC GAS 
IN OUT IN OUT Ill OUT DKPTH 

h:mm:8ec 8 m/hr klb rap psi gpm :I! deg C 8 bbl at: bh:mm rg x 

03:3?:03 2383.0 4.9 25.2 11 126 1838 2 
03:#6:36 2384.0 6.3 22.5 11 113 1785 2 
03:55:#6 2385.0 6.3 23.3 11 112 1764 2 
0#:05:12 2386.0 7.0 24.1 71 120 1767 2 
0#:13:26 2387.0 7.8 23.8 ?I 126 1763 2 
0#:26:00 2388.0 6.1 23.3 71 122 1768 2 
0#:3?:#0 2383.0 4.7 23.4 71 119 1770 2 
0#:##:38 2330,O 2.2 24.2 71 119 1775 2 
05:02:32 2391.0 4.6 24.1 71 120 1776 2 
05:12:53 2392.0 5,k 25.3 11 125 1774 2 
05:4#:30 2393.0 6.4 25.1 TO 136 1861 2 
05:51:53 2334,O 3.5 26.0 71 140 1831 2 
06:OO:kt 2335.0 6.3 26.7 11 133 1842 2 
08:12:#3 2336.0 5.1 27.0 71 131 1850 2 
08:12:## 2337.0 4.9 25.0 TO 125 1830 2 
08:12:50 2398.0 km4 22.0 11 116 1830 2 
08:12:51 2333 .O 4.6 26.0 11 149 1830 2 
08:12:52 2400.0 7.1 25.0 71 128 1830 2 
08:12:53 2401,O 6.1 25.0 71 128 1830 2 
08:12:53 2102.0 6.5 22.0 11 125 1840 2 
08:12:5# 2403.0 4.k 24.0 11 128 1850 2 
08:0?:59 2404.0 4.1 22.1 71 122 1828 2 
08:11:12 2405.0 3.1 22.4 11 121 1822 2 
08:11:12 2406.0 3.1 22.4 Tl 121 1822 2 
08:32:52 2407.0 4.0 23.0 71 126 1821 2 
08:11:16 2108.0 8.0 22.3 ?I ltk 1820 2 
08:53:53 2403.0 4.4 23.6 ?l 125 1818 2 
0#:02:33 2410.0 6.1 24.1 11 132 1818 2 
0#:10:08 2411.0 6.1 23.5 ?I 130 1816 2 
09:16:50 2412.0 10.6 23.6 11 133 1814 2 
09:2?:#2 2413.0 5.1 24.1 11 129 1813 2 
03:33:36 2414.0 4.5 24.5 71 135 1815 2 
03:51:20 2415.0 4.1 25.3 11 140 1813 2 
10:03:1# 2416,O 5.1 24.3 ‘II 136 1821 2 
10:18:31 2417.0 3.k 25.4 71 133 1822 2 
10:30:#1 2kl8.0 5.9 25.9 71 131 1823 2 
10:##:2B 2413.0 4.6 26.1 11 134 1828 2 
10:53:02 2420.0 5.0 25.5 ll 123 1826 2 
11:30:06 2421.0 2.0 25.1 71 123 1826 2 
ll:kO:3? 2422.0 6.1 21.5 71 128 1757 2 
11:51:#8 2423.0 5.6 21.2 ?2 128 ltl? 2 
12:02:58 2424.0 5.6 23.6 72 131 1758 2 
12:15:02 2425.0 4.5 23.5 tt 123 1763 2 

TD Hiaerrr POOE. Paa #-Log: 

i6 25i-1.15 1.16 46.1 18.0 2311.0 
i2 253 1.15 1.16 46.1 48.0 2318.0 
13 262 1.15 1.16 46.1 18.0 2319.2 
i0 210 1.15 1.16 46.1 (8.0 2380.2 
i0 260 1.15 1.16 46.1 41.3 2380.6 
i0 260 1.15 1.16 46.1 (8.0 2382.0 
i0 265 1.15 1.16 46.1 48.1 2382.9 
i0 272 1.15 1.16 46.1 48.1 2384.2 
19 261 1.15 1.17 46.1 48.2 2385.5 
13 268 1.15 1.17 (6.2 48.2 2386.1 
i? 270 1.15 1.11 46.3 k?,i 2388.5 
i3 270 1.15 1.17 46.2 47.3 2389.1 
i3 270 1.15 1.11 46.1 41.1 2389.1 
i3 256 1.15 1.17 45.8 48.2 2330,l 
i3 248 1.15 1.11 45.3 48.2 2331.9 
i3 253 1.15 ill? 45.1 k?.? 2333.4 
i3 248 1.15 1.17 44.1 4T.k 2334.3 
ik 244 1.15 1.17 kk,? 48.2 2335.2 
i3 250 1.15 1.17 44.6 kg.2 2396.2 
i3 218 1.15 1.11 kk.6 (8.2 239’1.0 
i3 244 1.15 1.11 ##,6 48.0 2391.1 
;O 258 1.15 1.11 44.2 41.3 2333.9 
13 256 1.15 1.11 kk.2 11.9 2400.2 
ii 256 1.15 l,l? 44.2 41.9 2400.2 
3 254 1.15 1.18 44.3 46.1 2102.1 
3 243 1.15 1.18 (5.1 45.6 2402.3 
3 251 1.15 1.18 45.1 45.2 2403.1 
;O 250 1.15 1.18 45.2 45.8 2404.3 
;O 249 1.15 1.18 45.2 4619 2404.8 
10 251 1.15 1.18 45.3 (1.6 2kO5.4 
3 250 1.15 1.18 45.4 41.8 fkO6.4 
0 262 1.15 1.18 45.5 41.8 tk01.6 
0 265 1.15 1.18 45.5 47.1 2408.1 
0 266 I.15 1.18 45.6 k?.? 2klO.l 
0 254 1.15 1.18 45.1 k?,? 2kll.i 
0 251 1.15 1.18 45.8 48.2 2413.k 
0 253 1.15 1.18 46.0 48.3 2415.5 
0 255 1.15 1.18 46.1 48.1 tkll.6 
0 257 1.15 1.18 46.2 (8.1 2419.6 
5 251 1.15 1.18 46.2 41.1 2ktOel 
4 250 1.15 1.18 46.1 41.3 2420.5 
4 25’1 1.15 1.18 46.0 47.3 2k20.3 
4 257 1.15 1.18 46.1 48et 2k22.5 

334 88.0 15:31 1.23 1.58 
334 83.0 15:kO 1.22 1.45 
333 90.0 15:50 1.22 1.45 
400 91.0 15:5# 1.22 1.411 
400 32.0 16:OT 1.22 1.43 
338 33.0 16:20 1.22 1.55 
394 34.0 16:31 1.22 1.52 
393 95.0 16:#3 1.22 1.54 
333 36.0 16:56 1.22 1.56 
333 31.0 I?:07 1.22 1.53 
332 38.0 1?:1? 1.23 1.50 
331 33.0 I?:25 1.23 1.45 
331 100.0 17:3# 1.23 1.51 
331 101.0 l?:kk 1.23 1.53 
332 102.0 I?:58 1.23 1.53 
398 103.0 18:1# 1.23 1.61 
406 104.0 it:24 1.23 1.53 
412 105.0 it:35 1.23 1.50 
413 106.0 it:46 1.23 1.43 
426 101.0 18:51 1.23 1.49 
446 108.0 1i:OT 1.23 1.48 
441 103.8 1#:3# 1.22 1.55 
441 110.0 ii:37 1.22 1.57 
441 110.0 Ii:37 1.22 1.57 
445 112.0 ii:59 1.22 1.51 
446 113.0 2O:OT 1.22 l,kt 
447 114.0 20:20 1.22 1.55 
446 115.0 20:2# 1.22 l.kf 
445 116.0 20:36 1.22 1.41 
445 117.0 20:#3 1.22 1.38 
445 lit.0 20:5# 1.22 1.52 
447 lit,0 21:06 1.22 1.56 
443 120.0 21:lT 1.22 1.57 
445 121.0 21:2# 1.22 1.55 
433 122.0 21:kk 1.22 1.64 
440 123.0 21:5? 1.22 1.53 
439 121.0 22:lO 1.22 1.64 
433 125.0 22:25 1.22 1.63 
455 126.0 22~35 1.23 1.58 
438 127.0 22:#6 I,22 1.06 
436 128.0 22:5? 1.22 1.47 
434 123.0 23:08 1.22 1.53 
433 130.0 23:20 1.22 1.53 

0.06’ 
0.06 
0.06 
0.06 
0.06 
0.06 
0,06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.07 
0.06 
0.07 
0.06 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 . 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
o.ot 
0.12 
0.12 
0.15 
0.30 
0.16 
0.08 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 



APPENDIX VII: Bit Hydraulics Printouts 



EXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
Dat8 Rintrd on t Tur Ur 9 2O:Ua37 1993 

IXPDT DATA 
xydr8uliu8 w0d.l 
-v+h 
Vortiml Depth 
Plou Rat. 
Avu8gm ROP 
cuttiaq8 Dumity 

f 
t-8 Diammkr 
tiagm Shqa 

cuttiag8 'Ihickm88 

BIIoBAI( cuiag 8hom Depth 105.0 I Jot 1 
560.0 I WIJtO8t hfn Dqth 1007.0 1 Jmt a 
560.0 I Nmd Damity 1.03 8g Jmt 3 

760 QpI 300 m ri8WmtU a Total IluSd Aru 
60.0 r/U 600 Vi8mmtU w 3 
2.60 8m gttUtiC Vi88i38ity 1.00 CP 

0.300 ia Yiald Point 1.00 #/looftAl 
IPmCAL porcr Law k 0.05413 #8OCAn/looftA2 

0.000 in poru &u a 0.58436 

6mctioa HO10 
-m - 8i8r 

8urF.w 
II ia 
80.5 ao.000 

82.0 23.0 36.000 
lOS.0 290.s 9.875 
395.5 107.3 9.17s 
502.7 s7.3 9.875 

Pip* VOlW 
00 ID HolO 

5%00 ,276 bbl 103 
5.000 4.176 8S 
5.000 4 .a76 90 

s.OOO 3 -000 8.000 2.875 :: 

mdrO8+8tia -8-a 818 98i 
Annulu Volumm a86 bbl 223s 8tZOk.8 
Pipa crpacity 28 bbl ais 8tXOk.8 
cirwlrtiag Voluma 314 bbl 24S0 8trOka8 
Pipr Dimplr-t ab bbl 
m-1 x01* VoluDo 339 bbl 

mDRADLIc8 R88uIn8 AT vARfou8 PLON RAT88 
y1a Rat. vmr 
Pla Rqin at TID 1 
Jet v~loaity Impat Peru; d8.G 1 

lbf t 

ZEEf - hhpl 
p8i 1 

% Bit Loss 
Pipa LO88 p8i : 
Aaaulu Lo88 p8i I 
cUtt*8 &88 p8i 1 
8UrtaCr &88 p8i : 
m-1 -88 p8i : 
Ciro Rmmmum 981 a 
ICDOTD w: 
8CDOlhom 8P 8 
8CD l XdC~8t~~th 86 1 
8CD 0 TD hltting8) wr 

Rm-adod Xiaimm llou 
R.-d Xuimr tlou 

to uiataia CUttiW8 t=uuportilS tog 8Wtim 
luiat8ia 

i8 458 gPr 
to 1UbU flOU in lM8t 8OCtiOn i8 =1 um 

, .  .  

.  .  
.  .~ .  .  

6 mpaa1t1.8 
Pip. Anaulllm 

bbl bbl 
5 96 

1; 93 67 

2 a4 6 

660 

1; 
1056.4 

381.1 
993 

73.0 
163 

la 

:i 
-79 

916 
1.05 
1.03 
l.lO 
1.17 

. 
680 

1zE 
-1.4 

418.1 
lOS4 
71.6 

275 
10 

:i 
1451 

924 
1.06 
1.03 
1.11 
1.16 

700 

lz? 
l188.4 

456.0 
1117 
73.1 

a85 
21 

:'7 
1526 

311 
1.06 
1.03 
1.11 
1.16 

16 riru 
a BUM 

17 miau 

mid Vdoaity ?lor 
Pi&m Annulus Critical R-in 
r/ala r/mia r/mia 
310.5 is.3 as.3 mxmut 
3lO.S 

7::; 
2s.a mmuit 

310.9 as.8 mmmmr 
630.9 79.9 as .8 'pomurmr 
686.9 169.4 27.0 'p[IILIvLpT 

720 

lii%:E 
496.3 

1182 
73.7 

301 
22 

2 
1604 

919 
1.06 
1.03 
1.12 
1.16 

740 

lz? 
1318 .i 

538.8 
1249 
74.1 

316 

32 
i) 

1683 
917 

1.06 
1.03 
1.12 
1.16 

760 

lT7 
1400.8 

583.7 
1317 
74.6 

331 
a4 
73 

17:: 
916 

1.06 
1.03 

780 800 

lzz lEi 
1475.5 1553 .a 

631.0 680.7 
1387 IIS9 
75.0 75.4 

345 360 
25 36 

:i f f 
1849 -3s 

914 913 
1.06 1.06 
1.03 1.03 
1.13 1.13 
1.1s 1.1s 

16 in/33 
16 in/32 
16 in/32 

0.5830 inn2 

820 

lz!z 
1630.7 

733.1 
1533 
75.8 

375 

7: 

840 

lz!t 
1711.3 

786.0 
1609 
76.1 

390 

f : 

arii 
911 

1.07 
1.03 
1.14 
1.15 

860 

lz? 
1793.7 

845.7 
1687 
76.4 

40s 

ix 

aai3 
910 

1.07 
1.03 
1.14 
l.lS 

_.. 

*.a.-. -. 

. 
:.- 

, 
: ._ 

-.:.. 

. . 
,. -.: . 

. . . ..‘. . . 

. . 
:-.. . . 

. . 
.b . 

. ‘.. 

c I.. . . . 
. ’ ‘..l ., ., 

,* :’ .a ,.*...- . 
. .I . 

‘. . 
: . . . 

,“. . 

.., ‘.. 
1 . . . . 

‘.. 
*. 1 -.: 

.. . 
: . . -. 

*. . . 
* ‘. 

* . 
. . 

. ,. . 

. . 

. ‘.i.’ 
. . . . . . , . . _. . 

. .* 

‘I.. 
. . . 



EXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
Data Riatod oa : 2% Xar 11 01:16:36 Us3 

ISPOT DATA 

xydr8ulic8 umhl 
-v+h 
v.rt1or1Doptb 
Ilw Rata 
Avuaqa ROP 
~ttiIllJ8 DUUity 
~ttiXltJ8 DimtU 
c4ltting8 w 
cUtting8 'Lhi-88 

BIXWAX c88in9RhO~IkQtb 114.0 l Jet 1 
S60.0 I -8t h+n Dqsth 1007.0 1 iat a 
560.0 I mud Dmuity 1.03 8U 3rt 3 

18 in/33 
18 ip/3a 
18 in/3a 

0.7455 ima 1080 w 300 rpm viiaanrtu 
UO.0 m/at 600 mm vi8cmrtu f 

a.60 8m -UtiC tri8GO8ity 1.00 CP 
0.300 ia Yirld Point 1.00 #/looftn2 

8~fCAt - &au k 0. osdia #8WAp/iooftAa 

0.100 in - x&u a 0.58436 

ROlO HP* VO1QD.8 i_-~Witi.8 Hud Voloaity nor Clmatioa 
'Ilop - 

1 l 
8i8r OD 

8urf8co 80.5 2Of:OO 5200 
82.0 33.0 as.000 5.000 

114.0 277.6 17.500 5.000 
391.6 80.4 17.500 5.000 
471.9 55.8 17.500 8.000 
S27.7 32.3 17.500 9.300 

ID XQh 
bbl 
103 

3301 

Zf 
3a 

PipCr -U108 
bbl bbl 

5 96 

1 Critical Rmgin 
in 

4.276 
r/&in B/mill 
441.3 21.6 
441.3 10.6 
441.3 38.8 
896.5 28.8 
976.1 33.3 
860.0 37.4 

1 Bhia 
25.3 IAXIXAR 
21.2 mlmau 
as.3 R~RPVL~ 
25.3 TORBDL8m 
25.4 Irr(ylrrt 
as.5 nitiZ 

4.276 
4.276 
3.060 
1.875 
3.063 

2 
16 2:: 

f 43 72 

1 22 

mdrO8t8titS RUSUr8 818 pmi 
Annular Volm 555 bbl 
pia- -prrdty 27 bbl 
Ciruulatbg Volun S86 bbl 
Pipa Displmwmat 32 bbl 
'porn Hole v01uD. 618 bbl 

4361 8trokm8 a2 mia8 
314 8trokm8 1tiM 

4576 8Wkm8 a3 rig 

=fDRAUbIW RR8ULT8 .AT 
Ila mta 
?,lw Roqiw at TD 
Jmt vahcity 
~qalf,. Porn* 
xydraulio - 
Bit ia88 
clr 8it Lo88 
Pim &88 
Aanulu I#088 
cllttipg8 &88 
mlrfrcor I#088 
m-1 Lo88 
circ RO88urm 
SW l TD 
8Q)OShoa 
8CD 0 @h8kO8t Dapth 
8W l T’D tCUtthlfJ8) 

VARIOU8 m-8 
(IDI: 1030 1040 JQSO 1060 

TDRe 
139.0 

9153. i 
588.6 

1600 
66.1 

572 

lot 
36 

a417 
1027 
1.03 
1.03 
1.03 
1.19 

1070 

lz?z 
ai53 3 
1016.8 

1630 
66.4 

581 

303 

24:: 
1024 
1.03 
1.03 
1.03 
i-as 

1080 

1zY-F 
2335.1 
1045.6 

1661 
66.6 

590 

20; 
38 

2491 
loai 
1.03 
1.03 
1.03 
1.29 

1050 

1z 
aa76.7 
1074.9 

1691 
66.5 

533 

u,' 

asif 
1018 
1.03 
1.03 
1.03 
1.18 

1100 

1zY 
a31s.7 
1104.8 

1713 
67.1 

609 

ll30 

lzz 
2446.9 
1397.7 

1818 
67.7 

636 

18: 
41 

2685 
1008 
1.03 
1.03 
1.03 
1.27 

-- 
t 

=/8tD8 : 1'35.S 
lbt : 2032.9 
hhp ? 907.0 
p8i : 1510 

: Cf.4 
p8i : 546 
p8i : 
p8i : a13 
p8i X 
081 1 23:: 
p8i : 1036 

80 : 1.03 
89 : 1.03 
89 : 1.03 
8Q : 1.30 

lz!t 
2072.6 

933.7 
1540 

1i-z 
au.a.7 

960.9 
1570 
65.5 

563 

3111 

23% 
1030 
1.03 
1.03 
1.03 
1.30 

146.3 
3403.7 
1166.a 

1786 
67.5 

637 

u: 

26:: 
1010 
1.03 
1.63 
1.03 
1.27 

2361.0 
1135.1 

1754 
67.3 

618 

l5I' 

26:: 
1013 
1.03 
1.03 
1.03 
1.18 

65.7 
554 

213 
35 

2344 
1033 
1.03 
1.03 
1.03 
1.30 

39 
1568 
101s 
1.03 
1.03 
1.03 
1.28 

Rmmraded @liZbinS Plow to B8int8in CUtthg8 trvorrf in top 8Utiolr 18 S52 
Rorrondmd NUhU8 PlW t0 BdX&trip ;I- flOU in lCW8t 8WtiOa 18 737 m 
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EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Riatmd QD 1 tat Dl8r 13 03:23Z27 1993 

INPUT DATA 
xydrmLlic8 xodd mmuw cuiaq mom Depth s49.0 B at 1 18 la/32 
l-5-h 765.0 I WMkm8t hta DoDth 1007.0 1 Jot 2 16 w3a 
Vmrticrl Depth 76S.0 I Mud Daa8ity 1.09 8g Jot 3 13 ip/32 
Plw Ratm 753 QPI 300 m Vi8C=-tU 3s mtal ?luidAru o.s745 ian2 
Amrag. ROP 50.0 r/b 600 qm Vi8aOtU 
Ott-8 -8ity 2.60 8w -88th Vi8Co8ity 17.x: CP 

=‘-Ytting8 Dimtor 0.300 in Timid Point 18.00 wiooft~a 
[ ttiw8 8hrm 8PHHllICAL Poumr Law k 1.03145 #8Wfim/lOOftfi2 

rttiW8 Thiti88 0.100 in PorrrkUO 0.S7116 

CALmLamm R88om8 
Iectioa Ho10 Pipe vO1QD.8 &-a&WSitir8 mud Velocity now 

Lmngth 8im OD ID floh pip -Xi118 Pipr Anaulus Critiaal R&M 
l I 

80.5 l&50 St?00 
in bbl hbl bbl mhia r/mia m/b 

Rurfaee 4.376 100 
ai 1;: 

307.7 15.4 69.0 LAJtIMR 
83.0 443.0 la.347 5.000 4 .a76 21s 307.7 44.3 83.3 mmmu 

525.0 14.0 11.347 5.000 3.000 u 1 10 cas.0 44.6 81.8 LSXIMR 
549.0 83.9 11.250 6.000 3.000 40 3 33 615.0 4s.s 93.3 LlLwIMR 
632.9 109 .I x2.150 8.000 3.875 3 30 680.6 65.4 llS.3 IlMIwAR 
742.7 12.3 13.aso 8.350 a*1175 2 1 6 680.6 68.6 11s.a LAllpw 

Rydre8t8tia Ruaurm 1183 081 
Aumllu VOlW 351 bbl 1743 8trokms 30 rig 
Pipa crrpwity 37 bbl 288 8tXOkm8 2 tiP8 
cirwlrtinq Vollma 388 bbl 3033 8tXOka8 2a d118 
01~. Di8plrcrwt 42 bbl 
lbtal Ho10 Volmr 430 bbl 

ETDRhU&IC8 R88ULT8ATVAEIW8 tuIwRATX8 
t1w htm OPI: 653 673 693 713 733 753 773 793 813 833 853 
tlw Ropiw at 'L1) I 
J8t Velocity 48.8 : 1lK 13: 

mx Lax IBAM 

xmpwt loram 
MydrWalio Poumr 
Bit Lo88 
s Bit Lo88 
Pi- &88 
Aalmlu Lo88 
attiPg8 -88 
6Urfam &88 
Ilrotal Lo88 
Cira Ro8~urm 
8CD 0 TD 
8QleBhom 
8W 0 wMka8t Dapth 
8<P W TD hSUtflPQ8) 

lbf 1 1122.3 
bhpl Ill.9 
081 t 1081 

p8i : 
p8i t 
p8i 1 
p8i X 
&98i : 
pi 1 

8g : 
W ' 
SO ' 
8V 1 

63.) 
S23 

14 
60 

1391.9 
450.9 

1149 
64.3 

s48 

l6,'f 
1257 
1.10 
1.10 
1.11 
1.16 

i7 
l786 
lass 
1.10 
1.10 
1.11 
1.16 

1263.8 
491.3 

l2l.Y 
64.8 

575 

r: 

18:: 
l254 
1.10 
1.10 
1.11 
1.15 

1337.8 1413.5 
S36.2 582.6 

l290 1363 
65.1 65.6 

602 633 

f3 t: 

l972: 20: 
3253 13Sl 
1.10 
1.10 
1.11 
1.15 

1.10 
1.10 
1.11 
1.1s 

1453 .a 
631.6 

1439 
66.0 

656 
15 
51 

2lE 
ia49 
1.10 
1.10 
1.11 
1.1s 

is7a.s 
683.3 

1516 
66.3 

684 

:i 
21 

aa 
l248 
1.10 
1.10 
1.11 
1.15 

1654.1) 
737.7 

1596 
66.6 

713 
16 
48 
23 

a384 
l247 
1.10 
1.10 
1.11 
1.15 

138.4 
1739.4 

794.9 
1677 
67.0 

742 

:; 

a5f3 
1246 
1.10 
1.10 
1.11 
1.15 

141.8 
1816.1 

855.1 
1761 
67.3 

771 

tS 

26:: 
114s 
1.10 
1.10 
1.11 
l.lS 

14s.a 
1914.8 

918.1 
1846 
67.6 

801 

:: 

a7:f 
1144 
1.11 
1.10 
1.11 
1.15 

to Mintala Wtth~ tSUUPOrtiLLtop 8aCtim 
l- ilOW iXI lW8t 8WtiOn 18 

18 lS8 Qpm 
to MintaiD l297 gpm 

: * 
: _.” 

. 
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-.---. -._ 
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EXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
D~fr Riatod QP t 8aa nmx 14 03133tSS 1993 

InPUT DATA 
xydr8uli8m nodal 
-v- 
V8rtiarl Dopta 
Ilw Rata 
Avuaqo ROP 
f%ttiag8 D8MitJf 
C\rttinp8 Dimmtor 
CUttiXlqS 8hqm 
cXlttiWJ8 'Ihi- 

PornLaw cuing 8hor -0th 1024.0 I) Jat 1 
1304.0 I -8thfrr D-tin 1007.0 I) Jot a 
1103.9 m hd Duuity 1.13 89 Jmt 3 13 in/32 

75s QPI 300 rp vi~rtu 
i5 

mtal l1uidAr.a 0.~745 inA3 
32.0 r/at 600 Vi8mrtU v 
2.60 8w mUtiC Vi808ity 18.00 CP 

0.300 ia Tirld Poiat 21.00 #/looftn2 
8PSiBRICALs - Law k 1.33017 #SOCmI/iooftAl 

0.100 in - bw 0 0.54749 

Bolm 
tit. 

8urfaaa 80.5 lP%O 
82.0 467.0 11.347 

549.0 415.0 14.400 
964.0 60.0 14,400 

1034.0 47.9 m.abo 
1071.9 109.8 maso 
1181.7 31.3 ma50 

Pip. 
w 

sfoo 
ii! 

4.176 
5.000 4.176 
5.000 4.376 
5.000 3.000 
5.000 3.000 
8.000 3.875 
8.250 1.875 

Nud Velocity ?lOU 
Pipr Anauha Critioal Roqi~ 
r/min r/=in r/rin 
308-S lS.5 76.6 LMIXAR 
308-S 44.4 100.8 WlIXAR 
308.5 31.0 91.5 LaxxMR 
626.7 3i.a 51.9 LAmMU 
616.7 45.6 101.8 LSXIMR 
683.4 65.5 124.3 WlIXAR 
682.4 68.8 137-a mxsnau 

xolr -Pipa-lhpp1a8 
bbl bbl bbl 
100 5 
aa7 a7 1:; 
274 a4 241 

40 2 3s 
23 l9 

ii 

: 

1 30 6 

mdro8t8tiC Rumurm l932 p8i 
Aaatdu VOlB Cl2 bbl 4781 r-k.8 34 da8 
Pip, clp8ai ty 63 bbl 489 8trok.8 ItiM 
cir8ulatiag VoluBm 675 bbl so70 8frolw8 38 miaa 
Pi&m Displrameat 52 bbl 
'Ibtal Ilola VoloPr 727 bbl 

xYDRADLIc8 RRRUIBRATVARIOUIl IMI RATI 
Plw mtr -1 70s 71s 
llw Raqbm at TD : 
Jot Valocity B/8-: 
INmat Porur lbf t 1386.0 l3S4:7 

725 

l2E 
1434:o 

584.4 
1383 
61.0 

790 

53 
20 

2368 
1008 
1.14 
1.14 
1.14 
1.17 

73s 74s 

lai!i 
15x4.1 I 

634.1 
1460 
61.3 

82s 

ss 
ai 

2380 
a007 
1.14 
1.14 
1.14 
1.17 

75s 

11417 
tsss.l 
660.0 

109 
61.5 

843 

:f 

a4E 
2006 
1.14 
1.14 
1.14 
1.17 

765 

13; 
ls56:c 

686.6 
1535 
61.7 

860 
aa 
51 

343: 
3005 
1.14 
1.14 
1.14 
1.17 

77s 

l3E 
1638.6 

713.9 
1580 
61.9 

878 
a3 
50 

25:: 
200s 
1.14 
1.14 
1.14 
1.17 

785 

13E 
1681:2 

741.9 
1621 
62.1 

896 
a3 

ii 
acla 
3004 
1.14 
1.14 
1.14 
1.17 

795 

13E 
1714.3 

770.6 
1662 
La.3 

914 
a3 

:: 
3671 
a004 
1.14 
1.14 
1.14 
1.17 

l2E 
1473.8 

608.9 
1411 
61.1 

807 
a2 

13: 
1767:) 

800.0 
1705 
62.4 

93a 
a3 

f : 
3733 
3003 
1.14 
1.14 
1.14 
1.17 

I Bit Lo88 
Pi- Lo88 
AppUlULo88 
cUttiBV8 -88 
tprfaao Lo88 
'Ibt81 xl088 
cira Ra88urm 
8cD 0 TD 
BCDO8hom 
Ra . Wti8t Lkpth 
IQ) 0 TD tcuttinq8) 

-v: 537.4 
p8i t 1307 

p8i : 
60.5 

756 
081 t ai 
p8i I S6 

p8i 1 p8i 1 2s 
p8i 1 2009 

W : 1.14 
8V 1 1.14 
l V z 1.14 
W 1 1.18 

Si0.6 
134s 
60.8 

773 

f : 

aaE 
1009 
1.14 
1.14 
1.14 
1.17 

53 
a0 

a324 
2007 
1.14 
1.14 
1.14 
1.17 

Rm-odMinimm?lw 
R.-d Maximum Ilw 

tOMiXl+rinWttilt~ f+UU&lmtill tOp 8WtiOlbi8 196 OpI 
tOMintrinl- tlWiS lW88t8=tiOni8 l396 OpI 

. *: 

‘: 

. . : . 
. . . . 

. ,- --. -. 
. . . 

. 

. I-’ 
, 

’ 
. . : *T 

.  ‘. 
:  : : . :  
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EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS 
D.t. Riatrd oa : Tm Mr 16 09:31149 lPP3 

IBlm DATA 
xydr.uliM mdml mm LAW cuing 8hor Depth 
-Pa l208.3 l Wda8t hta Depth 
Vmrtiml Depth l208.1 8 Nud Daasity 
?lw R8tm 377 w 300 m ViS-&U 
Avu.qm ROP 1.1 l /b 600 rpl Vi8CQmmtU 
cUtting8 DUbSity 2.60 8v mUtiC vi8COSity 

/"bttilkg8 Dimtar 0.100 in Yimld Poiat 
a tting8 8hw• 8PmCAL PwuUrk 

4ttillq8 ThiCkXla88 0.100 in Pouar I9.u n 

1189.0 I Jot 1 
1007.0 1 Jat a 

1.13 89 Jet 3 
39 'Ibt.l Plaid Aru 

l9.z CP 
30.00 #/iooftAa 

l-l3928 #8OC”U/looft~2 
o.s7ass 

32 in/32 

ii: z3: 
1.3562 infit 

Iretion JiOlO 
knga 8180 

8UL 
I in 
80.5 lP.750 

81.0 SSO.3 8.681 
932.3 107.9 8.681 

1040.2 148.8 8.681 
1189.0 lP.2 8.500 

a- 
OD 

5%00 
ii 

4.376 
5.000 4 .a71 
5.000 3.000 
6.500 a.113 
6.500 2.813 

mdro8t8tiC -8UXO 1939 p8i 
Anmllu Vollam 163 bbl 2051 
Pip cap.aity 62 bbl 481 
CireulrtiPq Volum 324 bbl as3a 
Pipr Di8pheu.at 46 bbl 
'PO-1 Holr Volmo 370 bbl 

XYDRADLIC8 RB8OLT8 AT WI’008 W  RATE8 
llw R8tr m: 317 

IDpet loraG 
ixz: - 

?lw Rrqi~ .t TD 

% Bit &88 

Jot Velocity 

Pipm LO88 
AEnulu Lo88 
fdltthq8 &088 
8urf8W x4088 
B3t.l Lo88 
Cira Ru- 
IQ) 0 TB 
BCDOllhom 
BQ,.WmO8ttipth 
8cD.m kUtthq8) 

lbf : 

-- 

71.1 
MO% 

: 

3.3 

l /8OC : 

p8i : 17 

p8i : fit 
081 ; 82 

081 : p8i : : 
081 t 363 
081 X 2013 

8g : 1.18 
W  : 1.18 
W  1 1.17 
89 : 1.18 

337 347 

Ii?! 1z 
75.5 80.1 

3.5 3.8 
18 l9 

:;I 4.8 983 
83 85 

a a 

375 39: 
aoa4 2015 
1.18 1.18 
1.18 1.18 
1.17 1.17 
1.18 1.18 

357 

1E 
84.8 

4.1 
30 

4.9 
296 

86 
a 
5 

367 

1E 
89.6 

377 387 

1E 1E 
94.9 PP.6 

4.9 5.3 

51: 5:: 
333 337 

89 90 
a a 
6 6 

442 458 
a029 2031 
1.18 1.18 
1.18 1.18 
1.17 1.17 
1.18 1.18 

397 407 

1E li?F 
104.8 ii0 .a 

5.7 6.1 
a5 36 

:;‘1 82 
91 93 

a a 
6 7 

47s 493 
a032 2033 
1.18 1.18 
1.18 1.18 
1.17 1.17 
1.18 l.lP 

417 

1: 
lls.7 

6.6 
a7 

1’;; 
94 

a 

501 
2034 
1.18 
1.18 
1.17 
1.39 

437 

1: 

4.5 
21 

409 
3027 
1.18 
1.18 
1.17 
1.18 

5.0 
309 

87 
2 
6 

4a5 
a028 
1.18 
1.18 
1.17 
1.18 

171.3 
7.1 

5:: 
394 

95 

; 
sa7 

1036 

t:ii 
1.17 
1.l) 

Roorndrd Xinimm ?lw 
RmBmd Wuirpr tlw 

tOMint.inCUttill~ trBZtia top 8OCtiOai8 10s Qpm 
to 88int8i?l hmi.aU flow in lOUO8t 8.CtiOa 18 659 991 

VOlorU t~Uiti.8 mud v~looity nor 
flolm Pip8 JhmlllM Pip IhnufUS Qi tied R&M 

bbl bbl bbl m/min r/rin r/rin 
100 

5: 1:: 
154.0 7.7 73.4 ramem 

204 154.0 56.6 129.0 mwInAR 
16 : 17 3x1.9 57.3 1a9.s x&lInAR 
36 16 355.9 85.1 158.4 LAlluull 

4 0 a 3SS.P 93.9 164.0 UXIXAR 

8trOk.8 a9 hi8 
8tXOk.8 tmiaa 
8tXOk.8 36 tins 

:. . 
. ,_ 

.  .  

.’ .  .  

. : - . . 
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EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Rintmd on : mod mr 17 02:1s:s2 1993 

Dwfh 
Vertiml Depth 
Plw R8tm 
Avu.qm ROP 
~ttiDq8 blUity 
cIZtt*8 Dimt~r 
CUttingS m 
CUttilWJ8 IhidUh.88 

PornLAw ~inq8horDopth 
1329.0 8 -88t htp Depth 
1328.7 l llod Doasity 

485 QpI 300 ri8colrtU rpr 
30.0 D/br 600 ti8-8tU rgl 
2.80 8p mutic fli8CO8ity 

0.200 in Yield Point 
8PHIRIICAL Porrr iau k 

0.100 in Pfluhlln 

1189.0 I Jmt 1 
1007.0 I Jet a 

1.11 89 Jmt 3 lain/32 
33 Jat 4 ii w3a 
49 Jat S 10 in/32 

16.00 CP 1pot.l tluid Aru 0.5008 ma 
18.00 #/lOOftA2 

1.09759 #8U~/ioof tAa 
O.SS639 

8ratioa x01* Pip* VOlUDU c -8dtiW 
'Ibo - 818rn 

Xud Vdoaity ?lW 
OD Bob ?im hntrh8 

80.5 &SO 5%00 

Pip. &nuha Qititi Ragin 
l l bbl bbl bbl r/tin r/rin 

8urf.w 
drin 

4.376 100 198.1 
82.0 956.1 8.681 5.000 4.276 a30 5: 12 l9s.a 7::; 

68.7 IAXIMAR 
llP.6 m#IXAu 

1038.1 107.9 8.681 5.000 3.000 3 17 402.6 73.9 x10.7 uulnnu 
1146.0 43.0 8.681 6.SOO 2.813 

it 

t 
5 457.9 109.4 145.9 rAxmAR 

1189.0 140.0 8.500 6.500 1.813 33 13 457.9 l20.8 150.8 LAXIXSR 

~drO8t.tiU R88m 2114 081 
&nulu Volum8 280 bbl 1187 8trOke8 a4 DIM 
Pip0 mgmaity 68 bbl 532 8trOkm8 6miaa 
CiX-CUl.tfog vOh8@ 348 bbl 271) 8tZOk.8 30 minm 
Pipe Dimplr~t 50 bbl 
1Eot.l x01. Volm 398 bbl 

RYDRRUL1a -ATVARIOU8lLQwRATS8 
Ilw R.ta VW: 435 445 45s 465 475 48s 49s 
?lW Roqbm 8t 2% : 
J8t Vmlocity l /8- t St!t 8t? 8t!i Pi? 93 9: 9; 

s; 586.9 164.6 176.1 614.3 642.1 188.4 a0i.i 670.6 114.3 699.8 729.6 238.1 760.0 343.6 
D8i : 679 710 742 774 807 840 

1 53.6 54.0 94.5 54.9 55.3 55.7 
981 % 411 426 441 437 472 488 so4 
D8i I 98 99 101 ioa 103 104 105 
D8i t 57 55 s4 sa 51 so 49 
081 1 
D8i I 

l22: Z26: x31: 136: 140: 14s: 10 
1508 

p8i t I268 2268 1368 1268 2268 1268 3268 
wr 1.17 1.17 1.17 1.17 1.17 1.18 1.18 
89 : 1.16 1.16 1.16 1.16 1.16 1.16 1.16 
89 : 1.16 1.16 1.16 1.16 1.16 1.16 1.16 
89 : 1.30 1.90 1.10 1.20 1.20 1.10 1.10 

tOMi=~ithWttiZh~ tr~OTtiPt0~ 8#tiOXbi8 141qPr 
to MintriB hBb.X flOU in lOUm8t 8OCtiOn 18 606 QOI 

SOS SlS 

PE 10; 
791.0 891.6 
357.6 a73.2 

875 910 
S6.1 56.5 

520 537 
107 108 

48 47 

153: 16:: 
aa68 2268 
1.18 1.18 
1.17 1.17 
1.16 1.16 
1.10 1.30 

515 

1OZ 
854 .P 
389.4 

94s 
S6.8 

554 
109 

:f 
1664 
1268 
1.18 
1.17 
1.16 
1.20 

53s 

lOZ 
SW.8 
306.2 

PSI 
57.1 

570 
110 

4s 

17: 
2268 
1.18 
1.17 
1.16 
1.10 

l .--, -. 

:.- . 



EXLOG DRILLBYTE RAP : HUD HYDRAULICS ANALYSIS 
Data Riatrd m t The Nar 18 02r3PrSO lPP3 

xvdr8ulia8 nodal PornLaw cuing 8ho. Dapth 
Dipth 1747.0 1 W&.8+ htn D.pth 

Vortiorl Depth 1745.6 m Hmd Dabmity 
Plw R8t. 530 QPI 300 T ri8WOtU 

Avu8q. ROP 25 .l rfhr 600 rpr Vi8mUU 

cUtthWJ8 D.MitY 2.80 8m q+98StiCl vi8CO8ity 
mttinq8 Di8ntW 0.100 in Yield Point 

_ t-8 M-P. 8PXRRXcAL Powar Lmu k 
' .tiXlq8 Tbie.88 0.000 ip Pomar I9.u 1 

cALwLA~R88om8 
8.ction Balm Pip. 

m- trogth 818. w-m 

82-m 
8 in 

5~00 
in 

80-S 1).7SO 4.176 
82.0 1107.0 8.681 5.000 4.176 

1189.0 267.1 8.500 5.000 4.276 
1456.1 107.9 S.SOO 5.000 3.000 
1564.0 183.0 8.500 6.500 a.sl3 

mdXO8t8tiC -8WUZ. 2877 D8i 
&nulu Volpw 342 bbl 3673 
pi&- QP-~ty 92 bbl 
circul.tinq Volumm 435 bbl 3:: 
Pip Dial.-t 60 bbl 
T0t.l Holr Voltlrr 494 bbl 

xYDRADLfc8 B88aT8 ATVAUIotlilIlr(lwU~8 
Plw R8t. 
tlW R.qim 8t TD 
Jet Vmloeity 
ID-at ?orc. 
3-f p0u.r 

8 8it &mm 
Pipe LO88 
Annulu LO88 
cUttin -88 
8urf.c. II088 
1pot.l XI088 
CirC Ra8SUr8 
IQ) l TD 
BcDe8hom 
8CD 8 Wll]u8t hpth 
IQ) 0 II) (CUttinq8) 

R.-dad Xinimu 
Re--laArAam 

VP-: 480 
t 

I/8- : 

1189.0 m J.t 1 
1007.0 1 J.t 2 

1.16 89 Jot 3 
42 Jat 4 

l9.x: CP 
J.t 5 
'Ibt.l ?luid Arm. 

14.00 Wiooft~2 
l.LS480 #8oa~n/lOOft"2 
0.51793 

VOl- & ch&b.dti.S Nud Vmloaity Plow 
Helm PiprAmullas pipm &mulw cr1tia.l R.qi- 

bbl bbl bbl m/min r/rin m/mim 
100 

6: 3;: 
216.5 10.9 83.9 lAXDiM 

366 116.5 79.4 140.6 UulIMR 
61 16 40 316.5 84.7 143.3 LSXIMR 
a5 439 .P 86 .a 144.5 IAnxnbR 
4a 

3 
600.4 152.0 174.5 IanMAR 

8tXOk.8 a7 dt.8 
8t.Zoke8 7miam 
8-k.8 34 min. 

490 500 510 510 s30 540 
9: PE WI 

PP.6 SOE IOtt! 105.4 
lbf z 740.1 771.3 803.1 835.5 868.6 902.4 936.7 
bhp: 329.1 343.7 ass.9 374.8 291.1 308.4 316.1 
p8i f 818 853 888 924 961 998 1036 

p8i : 
49.9 50.3 50.7 51.1 s1.s 51.8 51.1 

589 608 638 648 668 688 709 
p8i : 175 177 179 181 182 184 186 
081 t 48 47 46 4s 44 43 43 
p8i t 15 
&I81 t 164: 16:: 1751: 18% 183: 192s lP2 
p8i 1 3100 3101 3102 3103 3103 3104 3105 

89 : 1.13 1.23 1.33 i.a3 1.13 1.13 1.34 
89 1 1.21 1.11 1.23 1.22 1.23 1.21 1.22 
89 : 1.11 1.31 1.11 x.31 1.22 1.12 1.11 
89 : i-as 1.35 i.as i.as 1.35 1.25 l.as 

PlW t0 UiXkuip cPtthV8 trUl8pOrt in top 8OCtim 18 100 mm 
?lW t0 MiXtt.in b.iBU flOU in lOUO8t 8#ti- 18 701 OpI 

. . . *. 

. 

5s 

lO? 
971. 
344. 

107 
51. 

7a 
18 

42 
13 

2Oi6 
3106 
i-a4 
1.21 
i-a2 
t.as 

lain/32 
l2 in/32 
13 in/32 
11 in/32 
10 in/32 

0.5008 ma 

560 

lO?t 
1007.4 

363.7 
1114 
51.9 

750 
UO 

41 
l3 

3107 
3107 
1.24 
1.22 
1.32 
1.a5 

* ’ 
*. 

.: 
: :. ,;.’ .t 

*’ ‘_  
. 

“1.. 
. . 4. *. 

‘. _  

570 580 

1lE lli!t 
1043.7 1080.6 

383.6 404 .l 
5'Z 53.5 1195 

773 793 
lP1 193 

40 39 

alfi 
l3 

aa34 
3108 3109 
1.24 1.24 
i.aa 1.22 

1.22 1.15 i:Z 

. . : 
. *’ , . . 

: -. 

. 
. . * 

‘1 . . . . 
;*: . 

, a  



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
D.t. Rintod QLI t RI X.r U 00:41:SP lPP3 

IZSPPP DATA 
Jiy&.tiim yodrl - tAw 
ml- 

cuinv 8hor Dapth ll89.0 l 
1828.0 l W-k.8tht8 

Jat 1 
Varticul Depth 1825.0 D Daptb 1007.0 1 Jat 2 

nor R8t. 
mud hamity 

274 300 ViS-.tU 
1.16 Jat 3 89 

Avarrga ROP 
QPI rpm 

7.0 dir 600 rpm vimartar 2 
Jat 4 

cUttinq8 hMity 
Cutting8 Dim&or 

2.80 8~ mUtie Vi8-8ityem_ 
Jat s 

16.00 cP 
0.200 in 

J.t 6 

cUttilUJ8 8h.&m 
Yi.ld Point 

8PaCRL 
36.00 Jat 7 wloofwa 

Pouar L.u k cUttinq8 ThiCh.88 2.37410 0.080 in - raw a #88CN!/io0ftA2 Jat 8 
0.46566 Jat 9 

-t.l Tluid &a 

--mmm8 
8oatiom Bol. - fiD* 901-8 6 8;: -8CitiU Tlw 

iii iii 
Hola 

8'd.C. 
I bbl 

auP A.mau 
md v.10c1ty 

bbl 
80.5 lP.750 

l fmin 
Raqin 

5.000 4.175 100 

piv. Atutu.& M&l 

82.0 1107.0 lL2.0 8.681 5.000 
4.17s 266 

IAXIMR 
1189.0 335.9 

63 1:: 93.6 
113.0 8.500 

5.000 4.37s 77 
4::: 145.1 LMmlaR 

1524.9 107.9 30 50 132.0 8.500 
5.000 3.000 

43.8 147.4 IAWIMR 
2s 1632.8 166.5 16 227.4 8.500 6.375 

17p9.3 as.7 1.812 38 
: 44.6 148.5 fiAnauI 

8.500 
6.750 5.375 7 

17 258.9 64.8 171.1 &A#tInAR 
3 a 70.9 76.7 181.5 Uumak~ 

mdro8t.tie -8ur. 
Azutulu Volm. 

3008 p8i 
354 bbl 2767 8trokm 

Pipa crpraity 
s4 minm 

99 bbl 770 Ci=Cd.t* VOlTID. 8tXOkm8 15 minm 453 bbl 3537 8trokm8 

Pip. Di~l.ca.maat 
69 minm 

60 bbl 
T0t.l 801. Volamo 533 bbl 

Ilw mt. 
8'lW R.qim. 8t TD 
Jat Valocity 
lsp.ct Pore. 
Hydr8UliC Powmr 
ait Lo88 
8 Bit toes 
Pip. Go88 
AMdlUxdo88 
attipg8 b88 
8wrfmc.Lo88 
T0t.l to88 
circR88mar. 
8CDOTD 
EDalhom 
=. We8t apt&i 
BCD.TD (oPttirrq8) 

VP-: 364 

mhabmab i 
Law 

46.2 
: 100.5 

bbg: 30.6 

p8i : 
p8i : 

3E 
toi 

p8i 1 143 
p8i 1 a6 
p8i 1 
p8i t 571 
p8i : 3177 

89 : 1.33 
89 : 1.30 
89 : 1.20 
89 : i.a3 

266 
LAW 

46.5 
203.6 

31.3 
203 

34.6 
108 
144 

IL 

58: 
3178 
i.a2 
1 .a0 
1.10 
1.73 

268 

4E 
206.7 

32.0 
aos 

34 .P 
a09 
144 

26 

58: 
3178 
1.21 
1.20 
1.20 
1.33 

a70 

4E 
ao9:r 

31.7 
108 

35.1 
ail 
14s 

16 

59: 
3178 
i.aa 
i.ao 
1.10 
1.13 

a72 a74 

4K 4: 
2l2.9 216.0 

33.4 34.a 
211 314 

3s.3 35.5 
au 3x4 
145 146 

26 as 

59: CO: 
3178 3179 
1.12 1.12 
1.10 1.20 
i.ao 1 .a0 
1.33 1.23 

Racanndmd MinimU. PlW to Mfntrilt =tthJ8 frmOrtiB top 8.CtiOll 18 55 m 
Roaradmd Xuirpr Plw to m.int.in lrrirrr r flOW in lW88t 8oCtiOn 18 648 QOI 

176 

48.3 
2u.2 

34-p 
ai7 

35.7 
216 
146 

as 
3 

607 
3179 
i-a2 
1.10 
l.ao 
1.33 

178 280 
Llx Lhx 

48.6 49.0 
222.4 aas. 

35.7 36.5 
aao aa 

36.0 36.2 
a17 au 
147 147 

a5 as 

Cl; 613 
3179 3180 
i.aa 1.22 
1.10 1.20 
1.30 1.30 
1.13 i-33 

9 in/32 

z fi$tlS 
sin/32 
9 in/32 
9 w3a 

; E$iis 
9 w3a 

0.~591 ma 

282 

4E 
228:s 

37.3 
a27 

36.4 
a20 
148 

as 

ias 
3180 
1.21 
1.20 
1.20 
1.13 

084 

Ifi?: 
a32 .i 

38.1 
230 

36.6 
2a2 
148 

a4 

62: 
3180 
1.31 
1.30 
1.10 
1.13 

:.- . . 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
D-t. Riatad go t 8.t Ilu 20 OltS8:3S 1)93 

--'PDT DATA 
i X.lllia8 Yod.1 

-4gth 
Vartie.1 OIpth 
?lW R-t. 
Avurq. ROP 
cllttiPg8 hMity 
cUttiPg8 Diu8t.r 
cUttinq8 Shrpr 
cUttiP ‘LhiGh.8 

PornLAw cuing 8ho. Dapth 
1846.5 8 -08thfn 01pt.h 
1843.5 8 Nud Dwity 

108 gpm 300 w ViS-.tU 
2.0 m/h2 ’ 600 tpl Vi8cPor.tU 

a.60 8m g*UtiC ViSCOSity 
0.300 in Yiald Point 

IIPHBRICAL Powmr L.tt k 
8 0.000 in P0w.r L8w a 

_- 

1189.0 8 Jat 1 
1189.0 I Jat 2 

1.15 89 Jat 3 
33 Jat 4 

15.t: CP 
Jot 5 
J.t 6 

18 .OO #/lOOf tA2 Jat 7 
1.17465 #88Chl/l00ft~2 Jat 8 
0.54os7 Jat 9 

'Ibt.l tluid Aru 

CALwLkTm urmvrs 
8action Bol. Pipm vO1UM8 & -8dti.S Nmd Valocity trou 

L-v- 818. OD 
I l in in 

8urf 8C. 80.5 39.750 5.000 
82.0 1107.0 8.681 5.000 

1189.0 363 .S 8.500 9.000 
1ssa.s 107.9 8.500 5.000 
166O.S 165.8 8.800 6.SOO 
1816.3 ao.2 8.500 6.750 

tlydroSt.tiC Ruaur. 3011 p8i 
Aumahr Volpw 357 bbl 
Pip. c8pwi ty 99 bbl 
Circulating VoluM IS6 bbl 
Pi- Di8@rC-t 61 bbl 
mt.l 801. Volmo 517 bbl 

If: 
4.175 
4.27s 
4 .a75 
3.000 
a.sl2 
5.37s 

Eel. 
Ml 
100 
266 

84 

fi 
S 

1786 8trOk.8 UP DIM 
777 8trok.8 39 DIM 

3561 8trok.8 177 riM 

RTnMux9Ic8 UrnAT 
t1w R8t. 
?lW Ragin 8t TD 
Jat Valocity 
Imgmct Porco 
xydrwlic Pou8r 
eit to88 
8 eit LO88 
Pip. La88 
Anmalu Lu88 
-ttinqS &88 
Burt8cr Lo88 
---81 to88 

: R888ur. 
b . l TD 
IQ) 0 Shorn 
8Q) l W.ak.8tDqth 
8Q1 0 TD (CUttin~8) 

VRRIOUI W RATR8 

VW: 88 
1 LSJI 

./8mc : 15.4 
lbf : 22.1 
hhp : p8i 1 

p8i t 
PSi 1 
p8i 1 
p8i 1 
081 1 
p8i 1 

W : 
89 : 
89 1 
89 : 

lif 

l3.0 

xs 
30 

0 
169 

3098 
1.17 
1.17 
1.17 
1.18 

9a 

E 
a4.i 

1.3 

13:: 

f3 
as 

17: 
3098 
1.17 
1.17 
1.17 
1.18 

pior -%i: 
PiR. 

bbl m/dll 
S 44.1 

64 1:: 44.1 
at 54 44.1 

3 89.6 

: it 2 102.0 17.9 

96 
LAW 

16.8 
26.3 

1-s 

14:: 

t3 
36 

17: 
3098 
1.17 
1.17 
1.17 
1.18 

17.5 
28.5 

1.6 
-as 

15.8 

fi 
as 

173 
3097 
1.17 
1.17 
1.17 
1.18 

104 

1E 
30.9 

1.9 

16:: 
66 

f f 
183’ 

3097 
1.17 
1.17 
1.17 
1.18 

la-d.d xiaimum nor to Yint8in CUttiIMJ8 trvOrf in top 8.CtiO#h 
Ra-dad MmuB f.hlU flOU in bU.8t 8.CtiOU 18 

18 60 QPI 
nor to D@int.iXl 548 qpm 

&UUh8 Cdtioil R-h8 
~/Bin =/-in 

2.1 68.5 LsRlIMR 
16.2 116.8 LAMIIlAR 
17.3 ll9.1 uuluw 
17.6 120.2 xAxInAR 
ai .P 146.0 IaMIlUR 
30.1 153.4 LaNxnau 

108 
LM 

18.9 33.3 
3.1 

173: 

f : 
a2 

18: 
3097 
1.17 
1.17 
1.17 
1.18 

133 

Z:f 
2.3 

18:: 

s: 
at 

19: 
3098 
1.17 
1.17 
1.17 
1.18 

116 

at? 
38.4 

1.6 

2: 
70 

fX 

I.951 
3098 
1.17 
1.17 
1.17 
1.18 

130 

2z 
41:1 

2.8 

ao! ll 
72 
67 
1) 

aot 
3098 
1.18 
1.17 
1.17 
1.18 

9 in/32 
9 inf3a 
9 in/32 
9 inf3a 
9 id3a 
9 in/30 
9 in/32 
9 imf3a 
9 inf3a 

0.5591 im2 

l24 
LAX 

21.7 
43 -9 

3.1 

al!: 

ii 
18 

sol 
3098 
1.18 
1.17 
1.17 
1.18 

138 

2: 
46.7 

3 .s 

2lff 
78 

fi - 
1 

3fE 
1.18 
1.17 
1.17 
1.18 

:.- 
, 

’ 
. . ,’ 

* . i 

. 
. : :. 

. . . . 
f . . . ‘a . 

* . . . .:.,. 
a.: 1’. . . * 

. .. . . 
. . . . 

‘. . *. . : -. 
_’ . . ” .. . 

:. . 6 

.  .  

.  .  .  - 

.  
1 

:  .  :  

.  . . , ,  :  .  .  :  ;  

*  I .  .  ..‘. 
.  .  *  .  .  

:  .  *  

’ :  _: 
. ,  ,’ .  
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EXLOC DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Printad on t trrn Nar 21 Olt44t43 l993 

D1m DATA 
mdX.tiiC8 yodd PornLaw cuing 8hor Dapth 1189.0 8 J.t. 1 
-P+h lP85.2 8 1189.0 8 Jat a 
v.rt1u1Dopth 

Wti.8thfnDOpt.h 
lP80.9 8 

?lw R8ta 
Mud Damity 1.15 89 Jat 3 

457 931 300 ri8W.tU rpl 33 ‘Ibt.l tluid arm. 
Avum9. ROP 1S.S mfbr 600 rpr vi8comrtu 48 
alttbq8 DOMity 
CUttinq8 Dim&or 

2.60 8m 9-88tiC ViSCQ8ity lS.00 CP 
0.300 in Yimld Point __- 

cUttiog8 8h4m 
18.00 #/lOOft~l 

8pB)RTCAL Povar L.w k 
cfIttinq8 %'hidUm88 

1.17465 #8OCAll/100ftA2 
0.000 in POU.rL.rn 0.54057 

lration Hal* fiD* Voln i mp.aitiu nud v.10city Tlw 
ID I?018 Pip. Aaaulor Pipm Aaaulum critic8l IrgiM 

mlr:.e. 
- 'F * 8 ia in bbl bbl hbl IhiP -/rin -/rin 

80.5 U-750 5.000 4.375 100 5 
1:: 

186.8 
6::: 

68.5 LamnAR 
82.0 1107.0 8.681 9.000 4 .a75 266 

ii 
186.8 116.8 LAmlIAR 

1189 .O SOS.5 8.500 5.000 4.275 116 
i: 

186.8 73.1 ll9.1 LAI(I;pAI 
1694 .S 107.9 8.500 5.000 3.000 25 3 379.3 74,s 120.1 mnma~ 
1801.4 182.8 8.500 6.500 a.811 4a 5 17 431.8 333.8 146.0 LAIIIXM 

mdro8t.tia PTO88UXO 3237 p8i 
Annulu Vololr 378 bbl a950 8frok.8 35 dM 

PIP. c-P.=itr 106 bbl 830 8trok.8 10 tin8 
tircmf.* VOhB. 484 bbl 3780 8Wok.8 44 miM 
Pipr Dimplmsmmmt 65 bbl 
T0t.l Ifolr Volmo S49 bbl 

EYDRAULIC8 U8ULT8 AT VAR1008 W RAZZ8 
-- - 
nor R8to 
?lW Raqin 8t TD 
J.t Vmlocity 
Imp8ct ?orc. 
~drrpliC - 
Bit Lo88 
8 8it Lose 
Pipm b88 
Annulu &88 
-ttiXU$8 &88 
8Urf.G. m-88 
mt.l co88 
circ R888ur. 
BcDeTD 
BCDelhoa 
8CDO Wurttr8tb&Bth 
tQ).'CD kUttfng8) 

1 
l fmec : 

p8i : 

PSi : 
p8i 1 
p8i t 
PSi 1 
PSi 1 
081 1 

89 : 
89 : 
89 : 
89 : 

437 

12fz 
PlP.3 
391.5 

lS37 
68 .P 

:I’f 
33 

aa3f 
3411 
1.10 

1’:E 
1.11 

441 

13rz 
936.1 
409.4 

156s 
69.0 

iii 
33 

aa6t 
34l2 
1.10 

i:u” 
1.31 

44s 449 

13: l3E 
953.3 97o.s 
4l3 .I 414.7 

lSP3 1612 
6P.a 69.3 

617 534 
143 144 

32 32 

a3ot a34i 
3422 3413 
1.30 1.20 
1.39 1.19 
1.1) 1.19 
i-as i.ai 

R8rad.d Biinimxm llw to uixtt.in CUtting8 trumport iP top 8WtiOB 
RaB-mdd Mm Plw to uiatrfn 1-r flow in low 

18 114 -1 
N8t 8OCtiOn 18 586 w 

453 
LAn 

133.7 
987.9 
436.1 

1651 
69.4 

542 
144 

32 

237: 
3413 
1.20 

1’:u” 
1.31 

457 

133 
1005.4 

447.8 
1681 
69.6 

sso 
145 

31 

342 
3413 
1.10 

r:: 
i.ai 

461 

l3z 
1033.0 

4s9.7 
1710 
69.7 

557 
146 

31 

a453 
3414 
1.30 

i:g 
1.31 

l2 in/32 
13 in/la 
13 w3a 

0.3313 inA 

46s 
Lax 

137-a 
1040.9 

471.7 
1740 
69.9 

56s 
146 

31 

a49i 
3414 
1.20 
1.19 
1.19 
i.ai 

469 

13z 
1058 .P 

484.0 
1770 
70.0 

573 
147 

31 

asai 
3414 
1.30 

1's 
1.21 

473 

l3E 
1077.0 

496.S 
1800 
70.1 

580 
148 

30 

3501 
341s 
i.ao 

t:U” 
1.31 

477 

14x 
1095.3 

509 .a 
1831 
70-a 

588 
148 

30 

aio; 
34l5 
1.30 

1’:u” 
i.ai 

. . 

. ‘. 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Riatod QP I b rU aa 01x11:44 1963 

IWDTDATA 
uydr8uliU n0d.l 

9th 
mtiual Depth 

r1or Ilrto 
Avuagr 6oP 
cuttiaqm Dumity 
Cuttings Dieter 
cutting8 6hw 
catting8 ‘Ihiakamu 

6owsBLw cuing 6boo Dmpth 
1031.0 m Um&msthtaDmpth 
3015.6 I w(ld Duuity 

456 QPI 300 rpl vi8aOmrtu 
10 .o 8/hr 400 rpm visarrmtu 
1.60 8pu gPh8tia Qi8GO8ity 

0.300 in Tirld Point -_- 
6PHBIICU Pawar baw k 

0.000 in Powar xonw a 

1166.0 m 
1169.0 I 

1.15 8Q 
33 
46 

xa 1433 
0.3313 IaAa 

15.00 co 
18.00 W/loott~3 

l.i7445 W;mc~n/l00tt~l 
O.S4OS7 

6rction Eel* a. Qoloru 6 wadtim nud Qrlooity ?lW 
-P m 6ixo w m X01* Pip &mulum 

l&cm 
1 in 
60.S U.750 5%00 4275 

bbl bbl bbl 
Pip. Aumlu& cm&l r.giM 
r/Din 

100 S 167.1 
61.0 1107.0 6.461 5.000 4 .a75 366 64 1;: 167.a 623 

48.5 LAWIUB 
114.6 LIYIIIUU 

1166.0 111.3 6.500 5.000 4 .a75 la7 3a 167.3 73.a lU.1 rulflRI 
1740.3 107.9 6.500 5.000 3.000 

:: 
31o.a 74.6 xa0.a mmim 

1646.a 163.6 6.500 4.500 a.813 17 435.7 114.1 144.0 LummR 

RydrO8teia Ru- 
Annular Qolw 
PiDo CaDacrity 103 bbl 
ciratAl8t* Volow 494 bbl 
Pipr DimDla-t 66 bbl 
'Ibtal Ho10 Volorr 560 bbl 

3003 8UOkm8 35 rim 
0% 8trok.8 10 Bin6 

3854 8troka8 45 tin8 

436 

1aE 
913 .s 
364.3 

lS44 
68.9 

521 
145 

33 

aa3f 
3477 
i.ao 

i:Z 
i.ai 

441 

lE 
940-S 
403.1 

1571 
49.1 

536 
144 

31 
8 

aa7c 
3477 
1.10 

t :Z 
1.11 

446 

13: 
957.6 
416.3 

1401 
86 .a 

536 
146 

ai 

a34 
3478 
1.10 

i:Z 
l.ai 

4so 

l3E 
974.8 
437.5 

1630 
66.4 

544 
147 

ai 

134: 
3478 
1.30 
1.19 
1.19 
i.ai 

454 458 

l3E l3E 
39a.a 1006.8 
439.0 450.7 

1659 1688 
69.5 69.6 

551 559 
148 148 

ai ai 

a38t a4aS 
3479 3476 
1.30 1.10 

46f 

l3Z 
1017. b 

463.7 
1718 
66.7 

567 
146 

a0 
6 

3463 
3480 
x.10 
1.1) 
1.1) 
1.11 

466 

13z 
1045.4 

474.8 
1747 
66.9 

S7S 
150 

a0 

150: 
3480 
1.30 
1.16 
1.16 
1.11 

470 

13; 
1063.4 

487.1 
1778 
70.0 

583 
150 

a0 
6 

as36 
3481 
1.30 

kg 
i.ai 

474 478 

l3K 14E 
1081.6 1063.3 

496.6 511.4 
1808 1839 
70.1 70.9 

S60 S98 
151 isa 

a0 a0 

357: 
3481 
x.10 

i:Z 
i.ai 

1613 
3401 
i.ao 

k:E 
i.ai 

, 

.  _” 

i 

. . f *. 
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EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Datr Rintmd aa 2 mu wr as oats4149 1993 

INPUP DATA 
Ny&wli~ Nodal POWBRLAW cuiaq 6hom Dmpth 3001.0 I Jat 1 za w3a 
D-e- 3107.0 I WIJtO8th+nDm&Itb 1189.0 I Jmt a uipI3a 
Vatlea Dmpth ai0i.a m Mud Dauity 1.15 8Q Jmt 3 13w3a 
Plw Rat8 467 QPI 300 rp vbcamtu 36 'Ibtal Tluid Arm 0.3313 hAa 
Avmr8qa ROP 6.0 m/at 600 rpm ri8artU 53 
t%ttiw8 DUhSity a.50 8DG 9itUtiC Vi8fJO8ity 17.00 CP 
Ottlag Diurtrr 0.100 in Yield Point 10.00 wiootwa 
f%ttiXMJ8 6hrpcl 6PHBRIcAL Rvmr Lav k lea7805 #8OCwiooft~a 
C\lttb8 9hiohrr88 0.000 in Rlmr ID&r P -- 0.54543 

6action Balm 
-P trnqtb 6isr 

6&W I- 
80.5 lY%SO 

81.0 1107.0 8.681 
1189.0 617.3 5.880 
1816.3 107.9 5.680 
isa4 .a 77.8 9.880 
3001 .o 88.0 8.500 
ao90.0 17.0 8.500 

w. 
OD 

sfoo 
iii 

4.175 
5.000 4.175 
5.000 4.375 
5.000 3.000 
6.500 a.6ia 
6.300 a.113 
6.500 a.ria 

VO1m8 
Bol8 

bbl 
100 
266 
195 

34 
a4 
30 

4 

& cap~oitiu 
Pipm Aaaulw 

bhl bhl 

6: 1:: 
37 144 

: a4 14 
a 
0 : 

Mud Qaloaity ?lOU 

390-J 9.6 73.3 LANINAR 
lY0.Y 70.0 11S.8 IAMUUP 
lY0.Y 48.4 1X.3.6 LANINAR 
387.6 49.0 ll3.6 LlLwoult 
441.1 63.0 139.3 mmim 
441.1 116.3 157.6 LAmWAR 
44i.a l16.3 157.6 IdllIpIll 

mdZO8t8tiC R088DrO 3434 p8i 
-u Qolumm 462 hbl 3605 8trokm8 47 rig 
Pip cqmaity ll3 bbl 685 8trok.8 10 till8 
cirtxllrtiaq Volumm 575 bbl 4430 8trOk.8 5a rig 
PiDm Di8Dhmt 68 bhl 
T&l ti0iO Qoloo 643 bbl 

UDmI 447 451 nw Rata 
y1w amgin l t TD 
Jmt Volocity 
Imput Iorca 
Nydrwlic Powmr 
Bit Lo88 
% Bit to88 
Pip ia088 
ADauhr La88 
catting8 LO88 
6urfacm La088 
mt8l LO88 
circ R@88larm 
BCD l TD 
BCDO6hoa 
#p.W&.8tDOptb 
-.m kUttill98) 

-- t 
48.C : 

lbf : 
aho: 
p8i : 

p8i : 
p8i t 
D8i X 
p8i : 
p8i 1 
p8i I 

89 : 
89 x 
W: 
89 2 

13E us 
961.3 379.1 
4U.O 430.4 

1608 1637 
63.0 LY.3 

s73 580 
If8 136 

4% 463 467 
I 

45s 

l3z 
396.6 
441.9 

1666 
63.3 

588 
ia9 

471 47s 473 
I 

l3E 14E 
&A6 

1067.9 1086:l 1t'a::f 
490.1 SO1.8 515.6 

1785 1616 1846 
69.7 69.3 70.0 

453.7 46S.7 477.8 
1635 1715 1755 
69.4 63.5 63.6 

S¶6 605 613 
130 130 131 

l3 

a3aJ 
3575 
1-U 

i:E 
1.30 

l3 

3367 8 
3575 

t :Z 

13 

34051 
3576 
1-U 

::E 
=.a0 

13 

a443 
3576 
1.1) 
1.1) 
1.1) 
1.10 

13 

a48: 
3577 

f :E 

i:E 

3.3 

asai 
3577 

::u" 
1-U 
1.10 

~cormdrd)liaimum tbUtO~fn+rinCUttin~8 tr8WpOSt 
Roamd NaTalam 

iB fop 8OCtiOZb 18 98 m 
?lw to maiatrin lrrivr flow in lM8t 8aCtioa 18 633 m 

611 630 638 
133 131 I.33 

483 

14; 
m3:o 

518.7 
1877 
70.1 

646 
133 

487 

14E 
1141.7 

541.5 
-08 
70.3 

655 
134 

13 13 la la la 

ad ad ac3f O67f a7:0 
3576 3578 357s 357) 3580 . 
1.1) 1.19 1.1) 

1':: 
1.19 t:ii ES 
x.10 i.ao X 1.30 

1.30 1.30 a.10 i-a0 1.30 
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EXLOG DRILLBYTE RAP : MUD HYDRAULICS 2wALYSfS 
Data Rintod aa I Wed hr 31 Olt07a06 1933 

XWP DATA 
Nydr.uliam Model POWBR LAN Cuia9lbor Depth 3108.0 I 

,.“-Dth 1060.0 I Wwa8thfP Drpth 1108.0 I 
I 

Jrt 1 
Jat a 

-*tic81 Depth 1054.3 8 Mud Density 1.15 89 Jet 3 
au R.tm 391 PpI 300 rim Vi8CmatU 18 'heel lluid Aru 

Amr.qr ROP 1.1 8/w 600 up ti8CfJmrtU 43 
Qttting8 thMity a.50 8pe gPh8tiC Qi8CO8ity 14.00 CP 
Cutting8 Dimtmr o.aoo in Yield Point 14 .oo #/looftJu 
~ttiIWJ8 Shrpr 6PmCAL - b.w k -0.75774 #8WwiooftAa 
fdltthJ8 Thi.h.88 0.000 IP Pour I409 a 0.58436 

CALWLATQ RN6um6 
Boation ROh m* 901UDm8 & -8CitiW Nud Qrlocity Plow 

kaoth 6isr w m HO10 Pipm Annulu8 Pg?a &ulyl* crit1c.l uaqi.mo . . 

6WL. 
II. in 

s%oo 
in bbl hbl bbl r/man m/ma r/=x= 

80.5 1).7SO 4 .a75 100 5 
;‘1 

x31.1 6.6 55.1 IANINAR 
83.0 581.3 8.681 s.OOO 4.175 140 34 131.1 48.) 100.5 LAMIXAA 

663.3 438.7 8.681 3 .fOO a.750 103 10 86 317.1 38.1 85.7 WlINAR 
iosa.0 796.4 6.184 3 .soo a.750 2’1 i) 65 317.1 93.1 113.3 LAmmA 
1886.4 171.6 6.184 4.750 a.500 3 9 383.7 152.9 146.5 mAu8IlpImAL 

mdSO8tatio b8- 3357 081 
&mAl.r Volume 344 bbl 0666 8trok.8 45 mimm 
Pip0 Crpraity 71 bbl 558 8trOkm8 SDiam 
Cireulrtiaq Voluw 416 bbl 3344 8trOk.8 I4 ain8 
Pipr Di~lr-t 45 bbl 
3bt.l Nolo Qohmo 461 bbl 

?lor Reta 9P: 301 305 309 313 317 3ai 315 319 333 
llor umgimm rt TD TIA16 ‘pIA TIulls 
Jmt Velocity I/8.. i 8z ,Z a.3 91.4 53.6 64.7 95 3 97.1 98.3 
Impret lorcr gi 436.1 447.8 459.6 471.6 483.7 466.0 506.5 Sal.1 533.6 
zpw:= povar ia7.9 133.1 l38 .I 143.3 149.5 is5 .a 161.1 167.1 173.3 

081 : 7a9 749 766 788 803 809 650 871 893 
% Bit to88 
Pip Lo88 p8i : 

40.a 40.3 40.5 40.7 40.8 4l.O 41.1 41-a 41.4 
910 940 960 980 1000 lot0 1040 1061 106l 

Annulu -88 681 t 153 160 16s 163 166 166 170 173 175 
c?.tttiJlq8 to88 p8i : 3 3 3 3 
8UXf.W -8. 081 : : 4 7 
Wtrl Lo88 &D8i I 1815 1856 1897 -3: -8: aoat 

i ; i 
3068 aria 3157 

Circ Rmwurm p8i X 35u 35aa 3511 3sa3 3535 3517 3530 3531 3535 
ICD a m 89 : 1.30 i.aa 

i.a3 
1.91 1.11 1.11 i .a1 1.11 l.ai i.ai 

BcDO6hom 89 t 1.11 i.ai i.ai i.ai 1.11 1.11 i.ai 1.11 
~CD.WOakO(ltIkpth 89 8 i.ai 1.13 1.11 1.11 1.11 1.11 1.31 1.31 1.11 

0 m (CUttip98) 89 8 i.ai 1.33 1.11 1.31 1.31 1.11 i.ai x.31 i.ai 

It.-dad Ni.Sim PlOr t0 Mb-h cPttiXL98 =-Ott iXi top 8OCtiOlS 18 133 am 
R.~dMmum1101tOUint8IP 18mia8r -- _ - . a --- 

flow ip 1-*8t 8mt%Ol 18 307 m 

zaw3a 
13 is/3a 
11 in/32 

0.3313 iana 

337 
TUANS 

9s.s 
546.7 
173.6 

914 
41.5 
ii03 

178 
3 

aao"l 
3537 
1.11 
1.13 
1 .a3 
1.31 

< 

.  .  
’ 

341 
-6 
100.6 
553.8 
186.0 

336 
41.6 
ii33 

180 

; 
aa 
3540 
i-al 
1.11 
i.aa 
i.al 
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EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
D.ta Riated .n x W.d l&r 31 21:18rtt 3,993 

INpm! DATA 
%dr.ulic8 Nodd POWERLAW cui.9 moo Depth alo8,o 8 
-Pa ai3i.o I 3106.0 I 
Qortic.1 Depth 

-.k.8thtPD.Dth 
3x25.1 I 

nor R.tm 
Wild DIP8ity 1.15 81 

26% QOI 300 rpl Vi8COUtU a8 
Av.r.9. ROP 
<mttw8miw 

3 .O m/b 600 rpm viscomrtu 

Qlttimg8 D1uwt.r 
a-45 8pC !JmStiC vi8CO8ity la.‘oi CP 

0.100 in Yield Point 
atti-8 6lupr 

16.00 #/loott~a 
6PfLpIuCA& Power &.r k 

Cuff-8 ThiGh.88 
1.17ou #BWwiooftAa 

0.050 in Povar Iirw P 0.51457 

Jot 1 
Jat a 
J.t 3 
Totrt Pluid ku 

z2 id3a 

ii Ef 
0.3313 inA3 

e 

cIuxpLATB)RB6Dm% 
6rution X01* 

-P Lagtb 
tie. 

61.. w 

6urL. I 80.5 &SO 5200 4 .a75 
83.0 652.3 8.681 5.000 4 -275 

734.3 357.7 8.681 3.500 -a.750 
1os2.0 867.4 6.184 3.500 2.750 
lS53.4 148.6 6.184 4.750 a.500 
alo8.0 a3.0 1.000 4.750 a.500 

Volw & c.p.eitiu Nud V.locity 
NO18 Pipr &.ulla. Pipa auwlw critiail 

bbl bbl Ml m/Bin =/rin r/rin 
100 5 
IS7 38 

1:; 106.7 5.4 is.1 
106.7 39.6 107.9 

1:: 21 9 E 257.8 157.8 31.0 75.7 lD.4 94.4 

16 : 311.0 134.4 148.1 
3 3l2.0 14S.l 155.3 

%dXO8tSti8 Run 3473 p81 
Aaaulu VOltma 347 bbl a706 8~08 
PM cw.~tlr 76 bbt 590 8trok.8 

circul.t* vorun 421 bbl 3196 8troJcrn8 
Pipr Di~1.c.m.t 47 bbl 
Nt.l NO18 Volm. 465 bbl 

NYDRADLIC6 6S6ULT6ATVA6IOU6 lILIwUTB8 

56 Bins 
ia tin 
68 8ins 

IlW R.tr m: a51 
Plw hqim. .t TD : 
J.t Q.locity rn/8rc 1 75 
Irp.ct Porcr lbt : 303.3 
zr.;.: - bbp: 74.a 

081 : so7 
S Bit to.. 
Pip. &88 p8i : 

38.5 
637 

Allmllu &88 
c.tting8 &88 

p8i I 162 
081 t 9 

mrfum Lo88 
‘ppt.l La88 

p8i t 
1 13: 

Cira Rr8marm 
-1 
p8i 1 3644 

ED a 111 W t 1.20 
BcDO6hoa W s 1.20 
=D.W..k.8tD.pth 89 a 1.20 
IQ) 0 m kueiaq8) 89 : 1.21 

a53 

74.7 
308.1 

76.0 
515 

38.6 
645 
163 

3 
133s 
3444 
x.10 
1.30 
1.20 
1.21 

ass 

7E 
313.0 

77.8 
423 

36.7 
6S3 
163 

9 

13s: 
3645 
1.20 
1.20 
1.10 
1.21 

h-dad 
R.-al 

Plw to sBiBt.in WStting8 tt.XUpOTt iP top 8-tiOll 
?lW 1.mia.r flow i. lw 

18 82 OpI 
to ninuia ‘08t 8OCtiOn 18 273 0p1 

as7 

7S.8 
318.0 

79.6 
531 

38.8 
661 
164 

9 

136: 
3645 
1.20 
1.20 
1.20 
1.21 

ass 

7z 
321.9 

81.5 
540 

39.0 
60 
165 

9 
3 

1385 
3646 
1.20 
1.20 
x.10 
i.ai 

lb1 

7t!t 
327.3 

83.4 
548 

33.1 
677 
165 

9 

l40: 
3647 
1.20 
1.20 
1.20 
1.21 

263 
IAN 

77.6 
333.0 

85.3 
557 

39.1 
686 
166 

9 

142: 
3647 
x.10 
1.20 
i-10 
1.21 

a65 367 163 371 

7e-z 
338.1 

87.3 
565 

33.3 
04 
166 

9 

143: 
3648 
i.ai 
1.20 
1.20 
1.21 

LAN 
78.8 

343.2 
89.3 

574 
39.4 

701 
167 

f 
1454 
3648 
1.21 
1.20 
1.20 
1.21 

XAN 
79.4 

348.3 
91.3 

582 
39.6 

710 
168 

3 
1471 
364) 
i .a1 
1.30 
i .a0 
i .ai 

8: 
353.5 

93.4 
531 

39.7 
7l3 
li8 

f . 
1489 
3650 
1.21 
1.20 
1.20 
i.ai 

,.’ . . 
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EXLOG DRILLBYTE gAP : MUD HYDR2mLICS ANALYSIS 
~e.a Rintod op t  mu Apr 1 2lrSlr27 1393 

IMPUP DATA 
Nydr.uliu md.1 PolmRLw Cuia96horD.ptE a101.0 1 3-t 1 
bPfh aaos.0 l h.km8t htn Do?fh llO8.0 l Jot a 
Vattied Depth 3103.3 I - D...ity 1.1s 89 Jmt 3 ii id3a 
?lw Ret. 263 vm 300 rcpr ri8mOtU 26 -+.I llrrid Arma 0.2784 in.2 

' W.r.9. ROP 
f 

9.6 B/h 600 rpr Ti8mOtU 40 
IlttiZlg8 DU48ity a-45 8~ mUtie Vi8ao8ity 13.00 CP 

atting8 D1mt.r 0.200 la Yirld ?oiat i~.oo iviooft(ra 
mtting8 w SP1pRTcab -uL.uk 
aXtting8michu88 0.050 in 

i.i7om ibBOCwiooft4a 
Darr L.w a O.Sl457 

toation Ho10 
L-qth 61x0 

8uAum 
B in 
80.5 U.750 

80.0 730.6 8.681 
83.2.6 a79.4 8.681 

1os2.0 946 .a 6.184 
ao38.2 69.8 6.184 
alO8.0 101.0 6.000 

@%a 
am 

s%oo 
ii 

4.179 
s.000 4.375 
3.500 a.750 
3.500 2.7SO 
4.750 3.500 
4.750 2.500 

QOluD.8 
Nolr 

Ml 
100 
175 

1z 

: 

6 c.&WCiti.8 Nud Valoaity ?lW 
Pip. &alllw POD. &a.l.. Criti~l Rmgim 

bbl bbl m/min drin r/rin 
5 

1:: 
107.5 5.4 6S.l LAmNAu 

43 107.5 40.1 107.3 r#ANzuI 
7 

t: 
253.8 31.9 94.4 LanINAR 

23 2S3.8 76.2 lU.4 LaNINaR 
f : 314.4 314.4 115.3 146 .a 155.3 146.1 LANINAR LANXAR 

mdl%B8t8tiC! Rm8rrrtu 3600 p8i 
Auaulu VOlB 349 bbl a7as 8+Lo)tr8 56 l IM 
PID. c.p.d ty 80 bbl 626 8trokm8 13 Bin8 
Circmfrtiag Qolu~. 426 bbl 3351 8trok.8 69 Bin. 
Pipr D1.pl.a.m.t 49 bbl 
Total Ho10 VOlPO 476 bbl 

t1.a Rate 
?lw Rmqimm et TD 
Jot Valocity 
Imp.ct Tore. 
m&r.m.F P- 

cc rit Lo88 
PiD. Ia88 
Awulu &88 
CUttiw8 -88 
8urf8cr LO88 
T0t.l LO88 
circ RO88urm 
RCD 0 TD 
1m*ilhU 
BCD 0 WWkO8t lhpth 
IQ) l m kUttiB98) 

QOIr 243 
2 Laal 

J8OlZ f 85.4 
lbf I 338.3 
bbpr 95.3 
081 t 673 

p8i : 
45.2 

607 
p8i t 17s 
081 t 31 
p8i I 
p8i I 146: 
p8i : 3806 

.9 a 1.21 1.21 

.9 ) 1.20 1.20 
89 : a.10 i-a0 
89 : 132 1.12 

a47 

8E 
349.5 
100.1 

05 
45.5 

624 
176 

30 

rs2: 
3807 

a51 

88.2 
360.6 
105.1 

718 
45.7 

643 
176 

30 

157: 
3808 
1.31 
1.10 
1.20 
1.31 

a55 

6: 
373.5 
uo.3 

741 
46.0 

658 
17s 

2s 
3 

1610 
380) 
i.ai 
1.30 
1.30 
1.33 

25s 

9: 
384.3 
115.4 

765 
46.3 

674 
161 

39 

usi 
380) 
1.31 
1.30 
1.30 
1.31 

92.4 
396.3 
110.9 

788 
46.6 

690 
183 

I6 

165: 
3810 
1.31 
1.20 
1.20 
1.12 

267 

9: 
408.4 
126.b 

4:: 
707 
183 

28 

173: 
3811 
1.21 
1.20 
1.30 
l.ll 

a71 

,k!i 
420.7 
132.2 

837 
47.1 

724 
185 

27 

177: 
3811 
1.21 
1.20 
1.30 
1.12 

275 

,E 
433.2 
136.2 

862 
47.4 

740 
186 

27 

181: 
383.3 
1.21 
1.20 
1.20 
1.22 

a79 

,K 
445.3 
144.3 

887 
47.7 

757 
188 

36 

186: 
3614 
1.31 
1.10 
i.ao 
i .aa 

aI3 

39.4 
458.8 
l50.6 

43: 
774 
18) 

26 

DOi 
3815 
1.21 
1.20 
1.10 
1.22 

-d IliniBUB?lW tOMint.inCllttin98 tr~OrtintOp 8OCtiolri8 83 V#m 
AUNuimm ?lW t0 U~t8b f8d~~ flOU in iWm8t 80~tiO#k 18 a'ls +J~B 
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EXLOG DRILLBYTE BAP : MUD mDRAuL1cs ANALYSIS 
Data Riatad on t hi Apr 1 23~24 :I5 1993 

IXPWP DATA 
xydrMlic8 rod.1 mw8RLRw 
-Pa 

CuimJ Bboo Daptb 
1lM.o 8 

Vmttiul D8pth 
Wadmat hta Daptb 

2219.1 1 Xud 
nou Rat. 

Damity 
141 m 300 m Vi8adU 

Avuago ROP 4.8 B/hr 600 
cuttiPQ8 Dumity 

m Vi8aOtU 

Cutting8 Diuotar 
1.45 8QG 9?h8tiC Vi8CO8ity-- 

0.100 ia Yhld Point 
cutting8 Bhapa IPl=RICU Povar hv k 
cUttirrgB'Phiohu88 0.050 in muar I#8u a 

1108.0 8 Jet 1 11 is/3a 
1108.0 I Jot 1 

1.15 W Jat 3 ii :,“,1: 
30 lbtal lluid &ma 0.1784 illm 
44 

14.00 CP 
16.00 #/1Oottnl 

0.99177 u8mcrrrr/100ttAl 
0.55154 

lration SOlm fiR@ v01lmu 
mth 8i8a OD ID XOlm 

8UAW I 80.5 w%o A00 4575 bbl 100 
82.0 778.3 8.681 5.000 4.175 187 

860.3 131.7 8.481 3.500 2.750 
1091.0 994.8 4.184 3.soo 3.7so ltf 

2086.8 11.1 4.184 4.750 a.500 X08.0 187.0 6.000 4.750 1.500 1: 

wdXO8+rtiU R-aura 3741 p8i 
Aanulu Volumm 351 bbl 1749 8trOka8 

Pb croroity 84 bbl 154 8trolu8 
Cirdat* Volum 434 bbl 3403 8tWk.8 
pipa Di8phct 51 bbl 
*tal x01* Vollmo 488 bbl 

IlaR8to 
Ila RqiM at m 
Jot Vmlocity 
Impact lore. 
Hydraulic Pouar 
Bit la88 
% Bit torn8 
Pi- &88 
hUlUfU to88 
-ttiPg8 to88 
Burfau La88 
*tal Lo88 
Ciro Rumura 
BCDOTD 
BcDe8bom 
BQ) . Wrrkm8t DOpth 
Ba l - (gOttipg8) 

OPIr 131 
1 fuI 

48.C 1 
lbt 1 
bhpr 
p8i : 

p8i f 
p8i : 
08i t 
p8i 1 
p8i t 
p8i : 

W 1 
89 : 
w 1 
W a 

8l.S 
308.4 

83.0 

4:: 
613 
101 

17 

145: 
3360 
1.11 

t:: 
a.11 

8 crrpaoitiu 
Pipa Ammulu8 

bbl bbl 

4: :i 
1: 44 

8a 

t t 

134 
Lax 

136 
Lax 

81.1 81.9 
313.7 333.1 

85.1 87.3 
6 al 

41.1 
432 
a03 

17 

147: 
3961 
1.11 

i:: 
1.11 
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16 
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16 16 
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EXLOG DRILLBYTE EAP : MUD mDRAuL1cs ANALYSIS 
Data Rintmd om I s8t Apr 3 13r3LtOl 1393 

-- m DATA 
f - X8ulio8 Yod.1 

-vu 
Vmrtiml Depth 
llw R8tr 
Avuagr ROP 
cUtt*8 DOMity 
clZtting8 Dimtmr 
cllttiXkg8 ilhap 
Cutting8 Thi-88 

POWBRLRW C 
13‘1.0 I w 
1356.1 l N 

E ztr i 
2.k 8pC !J? 

0.300 ia Y 
IPWCAb P 

0.050 in P 

uiag Bhoo Dmpth 
&m8t hfn Depth 
Id Dlo8ity 
10 m Vi8-OtU 
10 rgl Vi8olOtU 
:UtiC vi8CO8ity 
bald Poiat 
mmr Lau k 
nru IDmu P 

1108.0 l Jot 1 ll in/31 

1108.0 I Jot 1 1.15 8Q Jmt 3 :i tig: 
33 mtal Fluid Arm o-a784 ian1 

- 48 
15.00 CP 
18.00 wlooftA3 

1.174‘5 #8~@hl/looftA2 
O.MOS7 

Iretion ROlO Pip. 
trpoth 8i8. oa ID 

VO1W8 & ~8Citi.8 
XOlm Pip bnpiU8 __ - __ - 

Mud vmlocity 
Aaaalu8 critiorl * . , . 

8uA” 
I in bbl bbl bbl r/un l /- r/r&m 
80.5 U.750 s%oo 427s 100 103.0 5.1 68.7 LWIMR 

8i.O 835.0 8.681 5.000 4.175 101 45 1:: 103.0 38.4 117.8 fANflAIL 
917.0 175.0 8.681 3.500 a.750 4a 

1: 
35 148.3 18.8 101.1 LAMIXAR 

1083.0 1016.0 4.184 3 .bOO a.750 la4 83 148.3 73.1 131.1 LaNImK 
1108.0 35.4 6.000 3.500 1.750 4 1 348.3 80.0 134.8 LAWIMAR 
ai43.4 118.6 6.000 4.7fO 1.500 15 4 3 301.1 140.1 173.8 tAllzyAI 

RYdX'O8t&iCJ Ru8uro 3851 p8i 
&mulu Voluma 354 bbl 1766 8tXOka8 53 tin8 
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'pow Rolr VOllAm~ 496 bbl 

15‘ 138 
VMtIou8YwwMTI8 

m: a42 a44 
ETDUWLICS RBBDWB AT 
?lw R8tm 
t1w uqin at TD 
Jmt Valocity 
Irpact lorem 
Hydrrulic Parr 
Bit Lo88 
% Bit 21088 
Pipr Ia88 
Aulmlu bo88 
#lttinq8 -88 
Burfwm Lo88 
mtal Lo88 I F RU8Urr 

l TD 
h.Aomom 
Ba . WUkO8t #hpth 
IQ) l m (CUtting8) 

1‘0 

,E 
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1‘1 
35 
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139.5 
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41.6 
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155 

15 
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EXLOG DRILLBYTE EAP : Mm HYDRAULICS ANALYSIS 
Data Riatrd oa t 6ua Apr 4 Z8rl6105 1993 

IW'D'PDATA 
irydr8ulio8 rodrl POWBR Iaaw 
m?a 

cuinv mom Dmpth 1108.0 I Jmt 
3425.0 

1 
I V~rtiorl DaDth !@Wke8thtSDm&bth Ibd 1108.0 l Jat 1 1419.1 l 

Ylw Rat8 Daasity 1.15 8(t Jmt 3 11 
155 m 300 rf8aotU 

in/31 

Avuaqm ROP 
Zpm *ml 0.1784 InAl 

5.5 &hX ‘00 tpl Vi8artU f f 
fluid- 

mttinq8 thlUity 
Oat-8 Diamotrr 

1.45 8w giYUtiU Vi8C+38ity 
0.100 in Yi8ld Poiat 

15.00 CP 
18.00 t/iOOftU 

=ttiw8 8b&ba IPMRIcRb Puwmr law k 
cUttirrg8Thhh.88 

1.174‘5 i;ro~a/looft~l 
0.050 in Pwumr Lau a 0.54057 

IWtiOP Ho10 
-D kaqfh 

Pfvm 
#I88 

'PO1rrrcl8 & c4WFitim8 
QD Eoh 

8,8 o w%o s%oo 

Pipm &maw 

BtuL 
I Ml bbl bbl 
80.5 4.175 100 

81.0 l  8.681 5.000 4.175 11‘ 5: 1:: 
980.0 8.681 3.500 1.750 3 23 

10~1.0 1E:X 6.184 3.900 1.730 :I 14 
1108.0 

83 
98.4 6.000 3.500 1.7fO 7 
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35‘ bbl 1781 mtrokmm 
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xYDBADItIcu - AT VARfOD8 lLoll RATIB 
nor Rat. unmt 145 
nor aqin at TD 
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APPENDIX VIII: Geological-Engineering Morning Reports 



DRILLBYTE MORNING REPORT NO 1 

I COMPANY EHP PatYolaum WELL MINERVA - 1 
. 

t" >ATE 08.03.93 TIfME 24: OOhrs 

DEPTH 105m. LAST REPORT DEPTE - 

RIG OPERATIONS Trouble shoot electrical fault. 

REPORT BY Matt Sale REPORT RECEIVED BY J.Dickson/J.Boorman (OPTR) 

DRILLING REPORT 

Bit No. rJet1 w Set S3J sia 36. in J." 2x24,RO 5x20 
00 Ditr DlUama 23.0 m mm 0:39 hh:mm KOP 21 - 156 m/hr IQ o- 10 klb nm 75 - 80 

?up CIUB 1120 psi 200 - 250-470 TSR 2804 CPICS - - m 0 rrs 

HYDRAULICS REPORT 

MdDomityIn 1.03 W md Damlty wt - sg #D 1.03 sg wm l/l 

9d8 - sdlmity 800 ?Pm cl Salida - 

8010 Volu 95 bbl rervlu VOAW 90 bbl Tubinq ml- 3 bbl Di8pload Vol?mm 13 bbl 

cubldr La9-cAl9ulatad xa9 703 stks ?lawr~tr 1050 mm 
. 

DrillPipr Alrular V.1 @Iu. Dia. SC.) 3.2 m/min DrlllPipm Amulu vel topr nolo) - 

Drill -11~ Am%ulat Vd (w Nolo) 6.4 m/min critiu1 v.1 25.2 m/min 

rrruurr &as symu 1150 psi P- &u SlL - \?rmul#r9&m - 

802x1. PO1 - at wt POW. - IRP - I 
\ - [PRESSURE PARAMETERS 

I 
r11114apoaat 0.30 - 0.67 Ilwllor Tup s 

I 

Shlo Dowiry - Sbdo C4tor 
s 

ucbgrowd 0m* m m. romtioa -8 - 0 - Trlp aam - 0 - 

vu1 - T:qbt bh - 

cuiage mt 8 - A4r89rn Slam - 

ESTIMATED PORE AND FRACFUREPRESSURE 
KiCb 'Ibioruco - min. 8mtirtd hwturr l romarr Wpa Nolo) - 

mtlmmmd Parr l rmmauro 1.03 sq ala. 8mtlmato4 Porm Prwmuro @pa ImAo) 1.03 a - 

Itas. 88t1rtod Pow crasur. topr Iblr) 1.03 sq 0 TD Ltlmtd Prmoturm l rrmurm at m * 

I- ~~ ~~ sp COMMENTS ud Mine- -1 at 11:58 hrs. I 
Drill 36.0. hole from 82 - 10Sm. 
Sweep hole with 50 bbls hi-vis. 
POOH with 26.0. bit and 36.0. hole opener 
M/up 9.875. bit and RfH. 
Electrical fault with drawworks - trouble shoot same. 

I 1 
I I 
I I 



DRILLBYTE MORNING REPORT NO 2 

COMPANY BHP Petroleum WELL MINERVA - 1 

DATE 09.03.93 TIME 24:OO hrs 

DEPTH 560m LAST REPORT DEPTH 105m 

RIG OPERATIONS Cant 30. casing. 

REPORT BY M.Sale REPORT RECEIVED BY G.Roward/J.Doorman (OPTR) 

I DRILLING REPORT 
Bit 1~0. RR82 (Pilot hole) m Set S33Glr Sin 9.875 in J w  3x16 1 

I OS l tl Dim- 455 m- 3:32 hh:mm IoI 27 - 550 m/hr w o-15 1111 120 I 
ns l nmm 1750 psi m  150 

HYDRAULICS REPORT 

ywqn 100-200 m" 25,298 CP 1%. - 0 are - 

rruaDamltyI8 1.03 w IaJdDmmicyQut - sg m 1.06 sg =m l/1 I 

aolm - sallaity 800 ?Pw a &li& - 

nob VOlpr 236 bbl -1u vo1m 190 bbl melim@ Ibl\w 20 bbl Dimp1u.d Ml- 25 bbl 

cubldm 4-ca1aalu.d 1483 stks 4 Plour~to 760 gpm 

-ill?iPr -d&r Vd W. Dir. Soo.) 4.5 m/min Rill?lpo 1Mular -1 mpm ao1.l 79.9 m/min 

Drill Oslhr AmlIlA* Vd lOpvmol0) 169.4 m/min h~tiul -1 27.0 m/min 

l r.mmUro bmm symu 1750 psi ?rmmmYro &mm l 1t 1317 psi 8 ?reullro &mm 75.25 

Boulo v.1 126.2 m/set Jmt 1-t Pore* 1400.8 lbf IOSP 583.7 hp 

PRESSURE PARAMETERS 

I 
aumramdou - as. Armchm wm - a - hip oam - 0 - 
ocbu am - I 
~111 4m (see below) rigr -1r - 

cavimqmBmt8 - mu8qm Ma* - 
, 

ESTIMATED POREAND FRACrDRE PRESSURE 
Lick Tolu- - air. 8mtirtti Prutur l MNIO topm lmlr~ - 

LLIUU PII *raw 1.03 sq ah ut~+JrarrPrru~ COpa Irslob 1.03 sg l shoe 

ltu. BmrirU Pon Prmwo (m blot 1.03 sq l Tb mthtod Prutun l rw- be Yn - 

coMMErms RIH C stabbad into 36. hole w/ROV aid. RIX to 105m. 
Drill 9.875. hole f/l05 - 55lm - sweep 15 bbl hi-vis on half c full stds. 
Drill 551 - 560m. pump 50 bbl hi-tis sweep. Drop suwey. 
POOH. 
P/up 36' BRA L RIR - tag at 1Olm (4m fill) 
Drill 36' f/ 105 - 114m L 26. hole to 115m. Sweep pills. 
Pump 100 bbl hi-via C spot 150 bbl hi-vis on btm. POOH f/ 114m. 
H/up 30, R/tool. Run 30. csg - hang up at 182m - mrh thru same. Land ag. 
Cmt as per programe. 

I 
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DRILLBYTE MORNING REPORT NO 3 

, 
COMPANY BHP Petroleum WELL MINERVA - 1 

_ DATE 10.03.93 TIME 24:OOhrs 
f JEPTH 560m LAST REPORT DEPTH 560m 

RIG OPERATIONS cmt 13.375. csg. 

REPORT BY Matt Sale REPORT RECEIVED BY G.Ifowmrd/J.Boonaan (OPTR) 

DRILLING REPORT 
Bit No. BBS3 - Set SS44G St80 17.500 in Jmtm 3x18 
On Ditr Dim- 445.0 m  ti" 3:Ol hh:nan DI 10 - 350 m/hr IQ 10 - 20 klb ),,, 120 

l rq ?roN 2700 psi ,,,, 200 hrclu. 100-600 Tm - WI:) - 0888 - 

HYDRAULICS REPORT 

-dmMltyxB 1.03 sg mad DNmiey NI 0.00 sg llQ, 1.03 sg W/VP l/l 

9018 - sau.ity 800 Pm cl soll~ - 

nolo VOlU 515 bbl RDmalU vo1m 423 bbl *lap Hslcw 27 bbl DimphNd Volm 32 bbl 

CArada 4-ca1cy&ud 4 3302 stks PlouNN 1080 gpm 

Dtil lPiPr &au&r Vel Orp. Dia. Su.) 10.6 m/min DdllPl~ Uular -1 toprn noAd 28.8 m/min 

Drill 01lar Ambular Vml topu Jmlr) 37.4 m/min Critical vol 25.5 m/min 

l rrmmurm 4m sywta 2700 psi l rmNun 4s at 1661 psi 8 l rmUUrm lmmm 62 
-Nlo v.1 141.7 m/see Jet IqmuL POrm, 2235.1 lbf RIP 1045.6 hp 

PRESSURE PARAMETERS 
Drill4 hporct - 

lo DNmity - 

Baek9rNmd *a * 

otbu m m  - 

mx. wmtloa am - 

PlavllB. Trp * 

-10 Pamtor * 

0 - Trip au - 0 - 

Ill1 - ?lqJBhr Ibl. - 

ESTIMATED PORE AND FRACI’URE PRESSURE 
Klet Teloraaco - ris. smctrrti Prrcum l romNro topa nol.~ - 

8mtlmat.d l orm PrrNr. 1.03 sg WB. 8mtIUcd Pow l rumura (0pm Iblo) 1.03 sg l shoe 

Mu. S.mtirU ran Pramuro tops IbloJ 1.03 sg l TD smthemd ~NN~O pramurm l ; n, * 

COMMENTS M/up 17.5. bit to 9.5. DC's - attach guide ropes and stab 
into wallhead. ROV observe same. Drill shoe L cmt from 114 - 115m. 
Open 9.875" pilot hole to 17.5' f/ 115 - 517m. Pump 20 bbls hi-vis at 
half L full std. Cont open hole to 560m. Sweep w/250bbl hi-vis L spot 
630 bbl hi-vis tr wt mud on btm. Drop survey. POOH w/ no drag. 
R/up C run 13.375. csg. Land same. 
Circ hole 0 80 spm (350 psi) for 30 mins. 
Cmt as per programme. Bump plug w/ 1500 psi 

. 

- 
: ’ 

. . 



DRILLBYTE MORNING REPORT NO 4 

COMPANY BHP Petroleum WELL MxmRVA-1 

DATE 11.03.93 'PIME 24:00 hrs 

DEPTH 560m LAST REPORT DEPTH 560m 

RIG OPERATIONS Testing ROP*s 

REPORT BY Matt Sale REPORT RECEIVED BY G.Howard/T.How (OPTR) 

DRILLING REPORT 

Bit No. - mw - Slm - in Jum - 
olr 8Ita Dlmtua * m- - hh:mm m - mo - RPn - 

I Pup l mm - SPn - -- TmR - CPIII - 0 n:s - 
I 

HYDRAULICS REPORT 

U1ouItyXB - sg IbdDuity OPt - =? Ba - w m  - 

him - s4lIBlty - PW cl soll~ - 

ao10vo1' - &mJlUvo" - 'hbiqm1u - DI~la6dVOlpr - 

CUbilk 4-CdNhw 4 * 
n-to - 

DrIllPl~m alar V.1 OIu. Dia. kc.8 - DrillPipr Amular Vol (opa lo101 * 

* cr:ciu1 ml - 

l nmmunbma symtu * Preuurmlmm#nit - 8PnNuroIpN - 

Ba8~1. ve1 - Jot 4ut pore* - mlP - 

PRESSURE PARAHETERS 

DrillIm E~aoar * 

s&lo Dubmity - 

BukuNDd eo * 

0ebor~. - 

lu. mmcla mm - 

I 
Vlallrn m * 

Sbalo Pastor * 

l * Trip aam - l * 

Pill - Ziqbtmlr - 

cavIaq* Emt 8 - Ann** tin * 

, 

ESTIMATED PORE AND FRACXWRE PRESSURE 
1LIck Tolorucr *  ah. rtlrtod huturr pmmuro t0pa Nolo) *  

smtluu k m  Pm-r. 1.03 sq IL. mtInUPwr l rummo (Opm -10) 1.03 sq l shoe 

Was. 8mclmU Pan l ruouro tm Hmlol 1.03 sg l TD mtfutsd Pncrun pm-0 at TD - 

COMMENrS 
Disconnect cmt hose L back out r/tool. 
PooIi . 
R/up and install BOP's and riser. 
Install choke 6 kill lines. 
U/up test plug C RfA. 
Test BOP's to BHP specification. 



DRILLBYTE MORNING REPORT NO 5 

I COMPANY BAP Petroleum WELL XINERVA - 1 

@' DATE 12.03.93 TIME 24:00 hrs 

DEPTH 765m LAST REPORT DEPTH 560m 

RIG OPERATIONS Drilling ahead. 

REPORT BY Matt Sale REPORT RECEIVED BY G. Howard (OPTN 

DRILLING REPORT 
Bit No. BB84 - FITC ATMllHG sir 12.250 in Joe8 13, 16, 18 
00 nit: DIawa 205m m *ourm 6:24 hh:mm IoI 3 545 - m/hr m lo- 30 klb nm 120-140 

m l mm 2600 psi m 140 mm, 150-370 TBR 44,613 CPIIS - 0 l IO - 

HYDRAULICS REPORT 

u Domity xm 1.09 =3 llvd D.Wity Nt 1.09 sq m 1.10 sg Whr 17/18 

0olm S/12 sa1ImI ty  31000 PPn cl &lldm 5-5 

ml. VOlpr 430 bbl &mllu VOltDo 351 bbl wing Mlpr 37 bbl DI#placod Vol\w 42 bbl 

Carbide 4-Calrolaod 4 2743 stks PACT. 753 gpm 

DrillPlpr &mulu Vol Orr. Dia. SC.) 15.4 m/min DrlllPl~o Amoalu Vol tOpoa nolo) 45.5 m/min 

Drill Dllm &mular Vol lOpma Nolo) 68.6 m/min cr1tiu1 v.1 118.2 m/min 

l rommUro IaN symwr 2600 psi l mmuro &mm Bit 1439 psi 8 ?rommuo Jmmm 55 

moxalo PO1 128.2 m/sac Jot Iswe POUO 1492.2 lbf mw 631.6 hp 

PRESSURE PARAMEI'ERS 
Drilling ~~ooac O-10 * 1.33 Ilallmo 'hp 42.2 deg C 

Ihal. Dmomlty * &lo Pastor * 

Dockqramd Ou Nil Rx. PoNrIoB aa - l - Trip oao - l * 

Otbor 0~8 * 

?lll - TI*hr tile - 

cATlaqB8mt8 - Avorwo Siso * 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolor- 0.746 sg ain. aelmcd hocturo Pmmwo WPa nolo) 1.875 sq at 651m 

Ltlmtod Pore l rumuro 1.03 sg aim. 8srlDtu Core PmNro toPa Iblob 1.03 sg l shoe 

@lax. Smrlrtd Pon l ramuro (Ops INolo) 1.03 sg l TD mrlmtod Practun l mmuro at ‘ID 1.913 ag 

COMMENTS All pore pressure indicators remain normal. 
Continue BOP test. POOH w/ test plug L l/out same. 
L/out 17.5' bit c BRA, p/up 12.25. BBA L bit. 
Test rwd memory. Test mwd on rig pumps. 
Continue RIH and tag TGC 0 522.73m. Drill out same w/fit L shoe at 549m. 
Displace hole w/XL mud. Drill out rathole 549 - 560m. 
Sweep hole clean. Drill new 12.25. hole f/ 560 - 563m. 

Pump back inside shoe, circ intil mud weight balanced. 
Perform LOT - Applied 825~81, MW - l.O8sg, Prac Grad - 2.13 sg BQMW. 



DRILLBYTE MORNING REPORT NO 6 

~ COMPANY BHP Petroluem WELL MlNEZVA-1 

DATE 13.03.93 TIME 24:00 hrs 

DEPTH 1204m LAST REPORT DEPTH 765m 

RIG OPERATIONS Circ BU]. 

REPORT BY Matt Sale REPORT RECEIVED BY G. Howard (OPTR) 

DRILLING REPORT 
Bit Ho. ?p384 - BTC A’XMl.lHG sin 12.250 in JU. i3,16,18 
On Sltc DImuna 644m m - 22:28 hh:m m 6 - 353 m/hr m 10 - 35 klbslm 140 

l Ilp Pm0 2850 psi twI 140 
I 

IW~. 200 - 450 mu 173,938 CPIrS - 0 8r8 - 

1 HYDRAULICS REPORT 

ndDo.dty Ia 1.13 sg md ouity OYt 1.13 sg LQ, 1.14 W/VP 18/21 

0.18 6/14 wlklrl 27000 PPUCI SOlld8 6.6% 

Mol. VOlU 727 bbl 612 bbl kylar vob hrblq velvw 63 bbl Dl~ludt'oi~ 52 bbl 

cubl&4-~lwiAua4 4781 stks (carbide) Pburuo 755 gpm 

DrillPi~a AmuLu 011 m. 010. SW.) 15.5 m/min DrlllPI~ Amwbr.vol @~tm Ikiob 45.6 m/min 

Drill allar Amular vol (~PM nolo) 68.8 m/rain CrItIul vd 127.2 m/min 

rroomuro bu 8yuw 2850 psi 

noa Vol 128.5 m/sac 

PRESSURE PARAMETERS 

?romuro bu l lt 1499 psi 8 ProNUro &a8 53 

Jot 1-t Pour 1555.1 lbf NW 660.0 hp 

Drllllnv Crporor 0.4 - 1.66 ~lavlI8. w  51.6 deg C 

8blo Droity - &lo *actor * 

mAek9Nwd -0 0.20 * ma. romtia -8 1.13 % l 1183m Trip ON - 0 - 

Other 0~ Connx gases 0 1081.5,1110.5,1139.5,1168.9,1198.1m of 0.11,0.43,0.04,1.23,0.12~ respectively 

Ill1 - riqbt ml. See below. 

culmq~uu8 - Amra9o Sir* * 

ESTIMATED PORE AND FRAC.FURE PRESSURE 
Kick hlorrro 0.40 sq lUo.8ulrtd PruturoPmmuro W~aJlolo~ 1.875 sq at 651m 

mtlmaod Pore l rnmaro 1.03 sg Wm. mtlumd Pore l raouro (opr nolo) 1.03 sg 0 549m 

lu. Urirtod Con Prrmmo 4apC Bolol 1.03 sq l TD ~tlmtod wutun l rrwfo at m 2.006 sq -1 

COMMEIWS All pore pressure parameters remain normal. 
Cont drill 765 - 1056m. Wash connxs - ?LC drill breaks. 
Cont drill 1056 - 1204m. Wash/ream ea COMX L FLC. 
Sncr Mud weight to 1.13sq at 19:OOhrs. 
Circ c cond mud until hole clean. POOH f/ 1204 - 1084m 
w/ overpull 10 - 40 klbs. Swab 2 bbls 0 1084m. 
RIH C pump 1084 - 967m. Cont POOH to 909m - ok. 
RIB. CFNJ. 



DRILLBYTE MORNING REPORT NO 7 

COMPANY BHP Petroleum WELL MIMBRVA - 1 

3ATE 14.03.93 TIME 24 : OOhrs 

DEPTH 1204x1 LAST REPORT DEPTH 1204m 

RIG OPERATIONS Prepare to run 9.625" cs9. -- 

REPORT BY Matt Sale REPORT RECEIVED BY G-Howard (OPTR) 

DRILLING REPORT 
Bit No. - . 

m 2 l:oo 
Sin 0.000 in at8 - 

00 l ltr Dis- 0.0 hh:mm Ioc - WOR - Rm - 

mwmN - sm - m* - TRR - cPXt8 - CT Or8 - 

HYDRAULICS REPORT 

WdDmNityIm 1.13 89 mid DNdty NC 0.00 89 #a - W/R 18/21 

OOlD 6114 sA1irlty 27000 P’c(I Cl soll4m 6.50% 

Roam VOAU 727 bbl ahrvom - tublr) VOAB - Di~p1u.d voru - 
CArbl~ ~-calculaullaq . IlowrAto - 

Drill?ipe Alrrhr vol tmx. Dia. MC.) - RillPipm mu1ar Vml /Dpm nold - 

De111 Qllar luruA~r Vrl tops J@olob . Ctltlc~l H1 - 

l reasur. IaN syau - ?NNYrm &N BlL - 8 Cmun laoa - 

~8hV.l - sot met Pore* - mc - 

PRESSURE PARAMETERS 
nr1111DV -t - YlaAloA m . 

11. DNdty . s&l. metor . 

Rutqraad am . Icu. wrmA+ia am - a - yripa.a WTG -1.53% l 1204m 

ocher ou Nil 

Fill - YiqbC ml9 - 

CNiaqs WC 8 - arrngr 8120 * 

ESTIMATED PORE AND FRACX'URE PRESSURE 
ticR hlorm 0.40 sq IiO. lutirt.8 wuturr CnANr* WPN now 1.875 sq at 651m 

mrlwco4 Par* ?WNro 1.03 89 aiD. RmrimAu For. l I IN?. topN NL.1 1.03 a9 l shoe 

au. mat;Ncod ?ON CwNrr topa Ib13 1.03 89 0 TD DrLwcd Inetun Prrmro at TD 2.006 a9 

COMNENTS Continue CBU. WrG - 1.53%. 
POOH to log. Hole ok. 
Dumpmemoryon mud. 
R/up Schlumberger Lo9Xl DLL-MSFL-AS-GR-AMS 
Loq#a vsP 
Lo903 CST (100% recovery) 
Retrieve wear bushing. 
M/up 9.625. hanger and ant head. 

. 

. 
-I 



DRILLBYTE MORNING REPORT NO 8 

COMPANY BHP Petroleum 

DATE 15.03.93 

DEPTH 1204m 

RIG OPERATIONS M/up 8.5. BHA. 

REPORT BY Matt Sale 

- 
WELL MINERVA-1 

TIME 24:00 hrs 

LAST REPORT DEPTH 1204111 

RiiORT RECEDED BY C. Howard (OPTR) 

DRILLXNG REPORT 

Bit lo. - ww - sin - in Jotm - 
OB l ltl D1mwoo - mRcun - hh:mm RDT - WB - urn - 

hq?nN - II - -- TmR - c?Irl - 0 rnr8 - 

HYDRAULICS REPORT 

nJBmityIB 1.12 W IBM DN8itY Nt - sq BaJ - W/W 19/20 

ala s/10 saliaity 26000 wa CI smolu. 6 .SOt 
nolo VOlW - mmhluvelmm - Miq lmlu - M8plumdVOllmm - 

cubllr4-caImtlarJ4 - rlourAtA - 

Drhrll?ir Awulm Vol 0110. Dia. kc.) - DrtllPlpa Ataulrr Vol Wpm molrl - 

Drill Cbllar Amul4r Vol tDpa0 lohI . 
crftiul lb1 - 

rmroIaN8y8tw - Pmnia88Bie - 8?nuunlmN - 

lad. PO1 - at 1-e ?oua - YYI - 

ESTIMATED PORE AND FRACXURE PRESSURE 
CleR hluaum 0.41 ah. -riNCd @WKClE. l IWNN tm l#Old 1.875 89 at 65lm 

BNimaul ?err CwNr* 1.03 a9 Irk. ut%Wtd -0 ?TaN?O (opr IblOb 1.03 89 l shoe 

8~. B8tirmd Pan wmmun t0pa lblrl 1.0389 8 TD Itlntad Prwtun WUNN at m 2.006 a9 

COMMENTS 
R/up and run 9.625. casinq. 
Land same. 
Connect up cmt line. 
Circ prior to ant job. 

R/UP and test cm lines. 
Cmt casing. 

BreaJc down 12.259 BRA. 

. 



I, 
P PATE 16.03.93 TIME 24:00 hrs 

DEPTH 1329m LAST REPORT DEPTH 1204m 

RIG OPERATIONS Drilling ahead 8.5. hole.-- 

REPORT BY Matt Sale REPORT RECEIVED BY G. Howard (OPTR) 

DRILLING REPORT 

Bit m. rJ8#M - Hycalog DS6lH 1110 8.500 in J~u 3x12,11,10 
OS tit: Dla~ 120 m lovra 3:33 hh:mm IOI 2 - 75 m/hr - 5 - 30 klb Rm 75 - 135 

m l N# 2000 psi m 90 

HYDRAULICS REPORT 

-. 200-450 Tm - UIf8 - Q l f8 - 

w DoNlty Ir 1.12 SQ ti DNdrl, Nt 1.12 a9 LQ) 1.18 sq W/VP 16/18 
@-lo S/8 autity 27000 wn CI solldm 6.8% 
Bo10 VOlP 398 bbl kuluVolm 280 bbl M4 v8lB 68 bbl Dl8plu.d Volu 50 bbl 
cub149 4-ca1tulat.d 4 2187 stks (talc) 

r1owr8tm 485 qpm 

-iiiPiW tiula? Vd Qu. Dia. 8r.l 9.9 m/min Rlll?lp. rsuhr V.1 lopr nolo) - 

Drill Qlhr Amulu Vrl tDpam nolo) 120.8 m/min nit1ur V.1 150.8 m/min 

Weuun tan Symu 2000 psi ?rammlu Ion Slf 807 psi 8 Cruaun lmm 40 
Do881. v.1 94.7 m/see Jot xqwt IOU. 729.6 lbf amp 228.1 hp 

PRESSURE PARAMErWS 

ariuiu. w-r 0.69 - 1.85 IlWllB. 'Ilrp 39.8 deg c 

Al. Dmaoley . 
*lo Iwzor . 

Uckvramd Oms 0.15 z *u. wmcia es 0.24 Z 0 1270m hip aao 0.20% . 1209m 
0a.r *w Ril 

1111 roil Tlvht -10 - 

culaw Bat 8 - AvuAqa s1n - 

ESTIMATED POREAND FRAcXURE PRESSURE 
Clct hl*rucm 0.73 89 IUB. Bulrtd hucur.CrmoNr.~DpaIIQlo) 1.94 sg at shoe 
8me4cod For0 PrnNII 1.03 89 8th. -~iBUOd -0 W-N?. (qS lb;.) 1.03 89 l shoe 
Ilu. 8melrt.d Parr Waaurm tqrS kslo) 1.03 a9 0 TD -tiutod ?nctun wmmmuo AL m 1.964 sq 

coMMEms All pore pressure indicators are normal. 
Cant m/up 8.5. BIW L RIH. Tag TOC 0 1162m. 
Drill same w/ flt, fxm cmt L shoe. Clean out rathole. 
Drill 3 m new hole f/1204-1207m. Work sunk sub. cm. 
Perform WT - 1.94sg EQMD. RIH to 1207m. Work junk sub. 
Drill new hole f/1207-1209m. Work junk sub. 
RC, pump slug, POOH. 
M/up WIN6 L BHA and RIB to bottom. 
Drill ahead new hole from 1209 - 1329m. 



DRILLBYTE MORNING REPORT NO lo 

COMPANY DHP Petroleum WELL MINERVA-1 

DATE 17.03.93 TIME 24:00 hrs 

DEPTH 1747m LAST REPORT DEPTH 1329m 

RIG OPERATIONS Drilling ahead. 

REPORT BY Matt Sale REPORT RECEIVED BY G. Howard (OPTR) 

DRILLING REPORT 
Bit m. NBX~ m Rycaloq OS618 tin 8.500 in Jota 3x12,11,10 
Ou Bitt DlaW 538 mm 21:15 hh:ma I~C 2 - 83 m/hr *Q 2 - 18 klb B,,, 80 - 180 

nrp ?rum 2300 psi m 98 w 225-560 TBR - QIr8 - 0 II?8 - 

HYDRAULICS REPORT 

mdDNmityIB 1.16 a9 m.amitya,r 1.16 sq IR, 1.23 Wh 19/24 
hl# 7/26 

&llahy 34000 ?cI( CI soiiau 7.6% 
Bole VOlV 494 bbl hmalu VOlrr 342 bbl Ming 001aDo 92 bbl Dhp1u.d VOlmo 60 bbl 
cubido 4-~lcuhrrl4 2673 stks (talc) I lOUratO 530 qpm 

DrlllCl# Arrvkr vol mm. ~11. toe.1 10.9 m/min DrlllClpa Amuhr -1 (Dp0a aolr) 86.2 m/min 
Drill Qllm Amulu VoJ lm lolo) 132.0 m/min crltlcal chl 174.5 m/min 

Irnn IOU symu 2300 psi -n &mm Bit 998 psi 8PrnnLau 43.4% 
m¶8AO VII 103.5 m/set atrsrctrorco 902.4 lbf lolc 308.4 hp 

PRESSURE PARAMETERS 

DrllllaqEpmat 0.45 - 1.49 ~lwlla. w  52.6 deq c 
Bh10Dau1ty - Ihrh Netor . 

mew-- 0.15% mB. mrwuw h# 4.5b . 1659m Trlpau - 

orbu -8 Connx qas recorded from 1364m to max of 0.08% above backqround 

Pill - n*t blo - 

l - 

cN4m Bat 8 Tr to 20% Avon- slrm 20x1Omm 

ESTIMATED POREAND FRlUXURE PRESSURE 
Kick hlorucr 0.71 sq Ilr. Utlrtd Ruturo wwmn tm nolo) 1.909 sq at 1648m 

lotiBAtod Pore l raNn 1.14 a9 Iti. 8atinrJ -0 wmwuro Cm *Dim) 1.03 sq l shoe 
Uw. Weircad Pan l uwurm topc ml*) 1.14+ sq l TD Lrlwtod Wwtun wmmwn AC m 1.996 sq 

COMMENTS Indications of overpressure from DXC (unreliable with PDC bit). some 
ove~resaure c stress relief-type CWh?s seen at shakers, plus the ocamnce of Con= 9asm. 
pualification of pore pressure difficult, but estimated to be between 1.13 and 1.14 sq. 

Hew minimum fracture gradient recorded on enterinq sandstone at 1648m of 1.909sq. 
Drill ahead from 132901559m - PLC connx c drillinq breaks. 
Drill lSS9-drill break at 1648m. Drill 6m to 1654m.Rx: l CBU sample. 
Drill ahead from 165401747m. - Survey every 3rd connx . 



. 

E:it4iEo DRILLBYTE MORNING REPORT NO l.1 

ABBk8rHlJgh86cDmpany " I 
COMPANY BHP Petroleum WELL MINERVA - 1 

i- DATE 18.03.93 TIME 24:00 hrs 
f 

mPT?i 1828 m LAST REPORT DEPTH 1747m 

RIG OPERATIONS Making up Core barrel + RXH. 

REPORT BY Andre Thanqam REPORT RECEIVED BY G. Howard (OPTR) 

DRILLING REPORT 
Bit Ho. -#l - DBS CD93 sir 8.500 in JoU 9x9 
Qs Bit: Dlaw 7.1 mm, 0:59 hh:lllUl 10r 7m/hr - 6-27 klb ,,,, 93-146 

?mp ?mm 750 psi m 42-51 hrqur 158-421 TBR 7044 cr 118 5145 0 l r8 11534 

HYDRAULICS REPORT 

mdDaulcy Ia 1.17 Sq mad Dmdcy NL 1.17 s9 - 1.22 sq WW 18/26 

-18 S/28 sa11Dlty 34000 ?M a &llda 8.5% 

Boir VOlU 513 bbl Irulu Tolw 354 bbl hlLlq rolr 99 bbl Dbplumd Valor 60 bbl 
CArblllr 4-CalculAud 4 2767 stk II-~. 274 gPm 

Drill?i~ mht ‘I.1 M. Dh SC.) 5.6 m/min RlllPlpm Amuiar Ihl tOpa llole) 44 m/min 

Drill mllar Amuhr VoA tOpmm JIold 65 m/min cririu1 v.1 171 m/min 

w-n w SyBu 602 psi Pr.mmmo bu l t 214 psi 8*rnn&aa 29b 

maal. Vd 48 m/see Jot 1-t lore. 216 lbf IWC 34 hhn 

PRESSURE PARAMETERS 

Drilllop mpmae 0.31-l-94 Ilali~r T- 45.5 de9 C 

IAl. Dmwl ty  
.  

aAl0 vaetor 
.  

Ba*rwmd &a 0.5% Ilu. nmtlor ma 0.9b a 1824m Trip OAm 0 

Otlmr Oaa CG l 1771m c 1800m, with 0.08% above background gas. Mw Gas l 18llm - 2.00%. 

vi11 - zi*t ml. 

cAV4B an?. 8 Avuaqo 81s. 

ESTIMATED PORE AND FRACTURE PRESSURE 
cict mi.raacr 0.62 a9 Illa. 8ulNea wucur* wooNrr topa mid 1.803 sq at 18llm 

&#tlmAcod Parr l ruNr. 1.14 89 NiB. #OLi.ANd -0 l ?WN*. f0.N b&O) 1.03 89 l shoe 

mu. motlrtmd Pore wmmuro tops mid 1.14+ 89 0 TD me4cmd WAetun l WMO AL TD 1.803 89 

COMMENTS Cont drill f/ 1747m-1821m. FLC, Circ BU. 
Pump slug. POOH. 
M/u core barrel + RIH to cut core. 

Wash + ream f/ 1707m to 182lm. 
Pump slug + PUGH to change bit + BRA 
Break off bit, core barrel, L/d 9m barrel. 
M/u CB#2 onto 18m core barrel. 
RIB. 



DRILLBYTE MORNING REPORT NO 12 

COMPANY BHP Petroleum 

DATE 19.03.93 

DEPTH 1847m 

RIG OPERATIONS Corinq run 83 

REPORT BY Andre Thanqam 

DRILLING REPORT 

WELL MINERVA - 1 

TIME 0130hr 

LAST REPORT DEPTH 1828m 

REPORT RECEIVED BY G. Howard (OPTR) 

Bit IID. CD03 Typm DBS CDS02 SlN 8.500 in Jum 9x9 
G IlLa blew 4.5 mmouaw 0:08 hh:xn 3.98 m/hr w *Q 9-20 nm 72-114 

hp l nmm 200-740psi gr* 36 - 122-385anp ma 6100 CP 1:. 4755 CP mro 18253 

HYDRAULICS REPORT 

~Dasityxn 1.15 SQ l8Dd Daaity at 1.16 sq m 1.17 WR, IS/l8 

081m 4/lS aaumlty 34000 l PM cl &llaa 9.1% 

no10 volrn 517 bbl luhr vbt 357 bbl Mbirp tblu 99 bbl Dl~plud voam 61 bbl 

arbI&4-caleuku4 3012 stk Il*a+r 108 qpm 

Dtillli~o Alular 'Id OUx. Dia. Me.1 2.2 m/ah mlllrlP0 alAla= 011 (opr nolo) 17 m/min 

Drill QIlu AlrulAr v.1 topm Jlole) 27 m/min crltlal v.1 153 m/min 

l nosurm bw symta 186 psi ?roNYrm &a Ilf 33 psi 8 cnosun WN 17 s 

&ml* v*1 19 m/set atImtlorr* 33 lbf 101~ 2 hhp 

PRESSURE PARAMETERS 
DrllllN Rpooat 0.9-l-44 

sbal*Dmadcy - 

~kwumd em 0.3% 

0tb.r ou TG 0 1828nrO.31+ 

t1ar1ho TmP 43.6 deq C 

shah #actor . 

0 1843m hip aB# 1.03% l 1842.5m 

PI11 - ?l*t Ah - 

ESTIMATED PORE AND FRACTURE PRESSURE 
KlCL 'Polrruco 0.61 sq air. uttru wutwr l rmaNII copa IloAd 1.803 sq 0 1811111 

RCiuU Parr Pra#ur* 1.14 sq lab. eatLuNd Pore wraJrm (gr lmw 1.03 sq . shoe 

lu. KNlrtad Pan CIYmm. tops nald 1.14+ sq a TD Rtlmmu Prastun ?tumur at ?D 1.803 sq 

COMlamTS RIB w/ CBIl2. Hole in Good cond. Precautionary ream f/ 1796 to 1828m. 
Torq increase f/ 1821m. Circ 5 min. Drop ball. 
Cut corefl2 f/ 1828-1842.W. Pump slug + POOH. Tiqht hole 0 1660m. 70 klb o/p. 

?low check 0 shoe. Hole good. Cont. POOH. 
Recover core. service TDS. M/up core barrel + RIB w/ CD#3 
Wash + reqm to bottom, circ for 5 min. 
Drop ball + cut core#3 from 1842.5m to 1847m (0119hrs). Midniqht depth-1843m 



DRILLBYTE MORNING REPORT NO 13 

COMPANY BHP Petroleum WELL MINWVA- 1 

ATE 20.03.93 

DEPTH 1971m 

RIG OPERATIONS Drillinq Ahead 

REPORT BY Andre Thanqam 

TIME 2400hr 

LAST REPORT DEPTH 1847m 

REPORT RECEIVED BY G. Howard (OPTR) 

DRILLING REPORT 

Bit No. 198#7 + HTCATM22 SlU 8.SOO in Jmu 3x12 
R lltr Di.Uu8 124 m mn 12:04 hh:xnm IoI 10.3 m/hr 4 lo-28 klb 1m 81-121 

PNp l ru88 2500 psi ,,,, 85 ww 119-608 'Da 91349 0 III 101s 0 0:. 1360 

HYDRAULICS REPORT 

naDaMlcy 18 1.1s sq mbd Dmdty  Q)t 1.16 sq m 1.20 W/= 15/18 

08la s/25 salinity 45000 wn a SalI~ 9.4% 

no10Vo1~ 549 bbl raarlu 101m 378 bbl Wlag Wltm8 106 bbl Dlaplwd Volm 65 bbl 

cubI& 4-cakmtrrl4 2950 stk t1M8u 457 wm 

DrlllPl~ Amulu Vol Qu. Dia. UC.) 9.4 m/rain DrillPl~m Uulu Val toprO Noi*) 73 m/min 

Drill -11~ bmulu Vol WV-~ Hold 113 m/min crlt1u1 -1 146 m/min 

crmswun boa symu 2415 psi l roauro iaa Bit 1681 psi 8 ?t.NYN l&N 67 8 
802118 v.1 135 m/set Jmt 1-t MN0 1005 lbf rnp 448 hhp 

PRESSURE PARAMETERS 
*llllmV bprat l-l.48 

*alo Deuicy . 

BukuNod Ra 0.04% 

l lWllH ts 54.6 deq C 

&lo l ucor . 

m8. Ibmtlo8 -8 1.558 . 1908m wipau 0.622 l 1847m 

Other 0u 

ESTIMATED PORE AND FRACPURE PRESSURE 
Kick Toleraatm 0.60 sq nia. 8mrlrrd vraccurm CMnrr. tDPa no1.l 1.803 sq 0 18llm 

Rtlmud Pa0 l ruouro 1.14sq nk. malmuod CON l ramurm Wpa MAoI 1.03 sq l shoe 

Mm. rtirud Pem Prrsurr (Ops IbloJ 1.14+ 0 TD RLIUud Prastun l ra#W. a+ 7D 1.81sq 

COMMENTS Cont cut Corell3 to 1847111. Bit stopped drillinq. 
pump slug + POOH. Bole Good. Takinq Good mud. 

M/u BBt7. RIH to 18lOm. Ream while taking MWD from 181001847m 
Drill f/ 1847m to 1971m. 
Survey each connection. 



DRILLBYTE MORNING REPORT NO 14 

COMPANY BHP Petroleum WELL mmmm- 1 

DATE 21.03.93 TIME 2400hr 
DEPTH 203lm LAST REPORT DEPTH 197lm 

RIG OPERATIONS Run E-Logs. 

REPORT BY Andre Thanqam Ri6ORT RECEIVED BY G. Howard (OPTR) 

DRSLLING REPORT 
Bit m. ?D3#7 m HTCAlzY22 SlW 8.500 in J8U 3x12 
Q Utr Die- 184.0 m - 18:49 bh:xan IOC 9.8 m/hr 10 18-27 klb Rm 107-141 

hrp Prom. 2500 psi ,,,, 85 - 159-602 mR 142963 ff I:( 3124 0 l I$ 1237 

~RWLICS REPORT 

-kwicy In 1.13 sq IWDmai tyaBt  1.15 aq ICJ, 1.19 W/Y? 12/18 
ad8 s/25 

sdirity 45000 rma Ml148 8.0% 

nob volu 560 bbl mallu hlrr 385 bbl Milr elm 109 bbl tiaplat.4 volu 66 bbl 
CuUk  4-m1038l8u 4 3003 stk ~lorrrco 458 gpm 

IMllPlPo ml8r VOA au. M8. 4.) 9.4 m/min RIllPlpo hular VI1 topa #lo) 73 m/min 

Drill Qllar Amuhr Vd Iqr m0) lllm/min crltlcal v11 146 m/lain ' 

l nalIn Lass ly*u 242S psi l MYII &a8 Ilr 1688 psi 8WOOOWO4~ 67.5 8 
IDlur 0.1 135 m/see awtrsvtrorso 1010 lbf IaaP 4SlhhP 

PRESSURE PARAMETERS 
mini~~t 1.22 - 1.72 

iklo Dmolty - 

- em 0.06% 

otbw R8 

nar11Bo w 55.2 deq c 

-10 Putor . 

lu. mrmmtia -8 0.14% 0 2024m nrlp*a - 0 - 

ESTIMATEDPOREANDFRAC~UREPRESSURE 
Klsk Wlum 0.58 sq lua. mtlrtrl hrtwr l ro8NI. (opm mole) 1.803 sq 0 1811m 

mtiaud kro PraomBn 1.10 sq rim. RtimU Pore w8uur8 (9r mlol 1.03 sq l shoe 
Ru. Ltlrted ?OOII Prumuro topc blob 1.14 sq l 1800m Ltlnud Prutun Prado at 'Ib 1.84sq 

COMMENrS Drill to 203lm. 
Sunrsy + wash each connection. ?low check, pump sluq. 
POOH. (Tiqht 0 1970m, backraam to 1830m. Max o/p 70 klb 0 1891m.j 
Cant POOH - ?low check 0 shoe, cant POOH. 
Run wiraline logs, Loq#l: DLL, MS?L, SAS, GR, AMS 
Run loqt2: ?MS,LDT,CNT,GRW 

. 



I 
. 
I 

DRILLBYTE MORNING REPORT NO 1s 

COMPANY BHP Petroleum WELL MINeRVA-1 

DATE 22.03.93 TIME 2400 hr 

DEPTH 2031m LAST REPORT DEPTH 2031 m 

RIG OPERATIONS Runinq RFI% 

REPORT BY Andre Thanqam REPORT RECEIVED BY G. Haward (OPTR) 

DRILLING REPORT 
Bit too. - rvp, - sia 8.5 in J8t. - 
01, @it8 Dl8Uaa - m,,.-' hh:nun IDI - 40 - am - 

-Prom - sn - -=w - ma - CT118 - CT If@ - 

HYDRAULICS REPORT 

ndD.IUltyb 1.15 sq u Dmtl ty  QL sq KCD WtTP IS/l8 

wis s/25 truaity 4sooo wna aollda 9.4% 

Role VOlrn 560 bbl lrvlu VOlrr - nfblq Wlu - Mmp1c.d VOIU - 

Crrtrldo 4-CalallA~ 4 . nmarr - 

DrlllPlpr Amukr 001 olrr. Dia. Su.1 - DrlllPlpr AmMar Vol tDpon noold - 

Drill 01lar *rrltr Vol tDpa Molr~ . cr1t:u1Vo1 - 

l rumun&nsy8tu - 

-81. v.1 - 

PRESSURE PARAMETERS 

rrmswure&UBlt - 8 PraUYrm &OS - 

J8L wt voreo - WP - 

~rllll4 bpDIst - IlallM hp . 

sbdo ooM:cy - 

Rukuramdaaa - 

Otb8r Ou - 

Sbalm Putor 

l - 

. 

hip 08a - 0 - 

vi11 - Tlqbr Nolo - 

cm40 Rot 8 - hvor8u UM - 

ESTIMATED PORE AND FR?iCI'URE PRESSURE 
tick %1-r- 0.58 sq min. 8adrcd haefuro l roesuro t0pa twlrJ’ 1.803 sq 

Rmtbuod -0 Pramro 1.10 sq nia. Rrlmuod torr l ramfro (0pa *oh) 1.03 sq . shoe 

Mu. 8mrirt.d Pore l rammo tops mlo~ 1.14 . 1800m Relmmtmi Prutun l ruauro 8t nf 1.84 sq 

COMMENTS Cont run IaqsP2: MS-LDT-CNT-GRMS 
Loqs#2: WP 
Loqs#4: R?T-CR-AM 



DRILLBYTE MORNING REPORT NO 16 

COMPANY BHP Petroleum WELL MIHERVA - 1 

DATE 23.03.93 TIME 2400 hr 

DEPTH 2031 m 
. 

RIG OPERATIONS RIH 

REPORT BY Andre Thanqam 

LAST REPORT DEPTH 

-- 

REPORT RECEIVED BY 

2031 m 

M. fmbert (OPTR) 

Bit NO. m3l8 m RT ATM33 uu 8.500 in J.U 3x12 
Om lit: Dlaw 0.0 m- 1:oo hh:m m - RR - wn - 

-Pm8 - sm - -- mR - 0x4 - Obr8 - 
/ 

HYDRAULICS REPORT 

~oruitylm 1.15 sq mml Da81ty QIt 0.00 sq Ra - WRr  14114 

aim 3/20 8aualty ~0000 pma 801168 8.5% 

nel* vo1m 560 bbl m&r vohm8 38s bbl M~mlur 109 bbl DlapAuaI voim 66 bbl 

cualb 4-cdaIaw 4 3003 stk ?lOUWCO 

DrillPtpa Amukr Vol tlbx. Dir. SK.) - RlllPilw, Amulrr -1 (Dpa mole) - 

DrlllC81ltr ~luvol (Oprnoh) 
.  hltlul v.1 - 

I 
rnaunlaasyau - ?n8eun &sm at - tPrumunL4s - 

m881. Vd - Jot I4ut Porso - RI - 

\ 
PRESSURE PARAMETERS 
Drllllrq Prpowsr - 

skm10Dmdty - 

~amdoa~ - 

OtlmrRu - 

ma11m hp . 

&l* Paaor 
. 

0 - Tripum - l - 

Fill - 

CavimmUt\ - 

t:*r ml* - 

I 
~~ ~~ 

ESTIMATED POREAND FRACFURE PRESSURE 
cicr To1arucr 0.58 sq nh Baimtd RUCUTO Pruarr Wpanolrl 1.803 sq 

Ralntd Pwo Praatro 1.10 sq IL. maimto m l nuuro (9c mid 1.03 sq l shoe 

mu.  mtlrtod ?ormPrwmm~ tops ILsld 1.13 sq . 18SO m Rtlut0d Praaun Pramwo at n, 1.84 sq 

coMMEms Cont. Loq#l; RFFGR-AMS 
RFl'X2 I 

R?T#l I 
R/d wiralins. Retrieve wjbushinq. M/u test plug + RfH + L/o. 
Test all rams, valve + ann. to SOO/3SOO psi. POOH w/ test plug. 
Test surface equip. to SOO/3SOO psi I 
Set w/bushinq. M/u BitX8. Calibrate + test MWD. Install Howco temp.quaqe. 



I COMPANY BHp Petroleum WELL MIXERVA-1 
/- 

3ATE 24.03.93 TIME 2400 hr 

DEPTB 2107m LAST REPORT DEPTH 203lm 
-_~ 

RIG OPERATIONS Wiper trip 

REPORT BY Andre Thanqam REPORT RECEIVED BY M. Irfbart (OPTR) 

DRILLING REPORT 
Bit m.L m HTC ATM~~ #ln 8.500 in J.C. 3x12 
00 l ltz DUD- 76.0 m ))QI~ 8:OS hh:nnn Ioc 9.2 m/hr - 17-31 #m 97-103 

Pvp P-8 2600 psi m 85-87 - 106-519 mm 56810 CP xra 810 0 e:a 1852 

HYDRAULICS REPORT 
naDom#i~Ia 1.15 sq mad Domdty at 1.15 sq IQ, 1.19 wm 17120 

oola 4/14 salmity 49000 l rncl aoua. 8.5 Q 
lo10 vo1m 643 bbl miu hlrr 462 bbl halmq tFolu 113 bbl DiopludTolu 68 bbl 

carbum 4*calal8cd 4 3605 stk vl-to 467 gym 

DrillClpr tiular Td gcIp. Dia. Su.) 9.6 m/min DrillPip. -la? -1 topr NolOl 48.4 m/min 

Drill Eollar -kr Vol tm lolrb 116 m/min n1tiu1 v.1 163 m/rain 

?rmNUN loom ayou 252Opsi crruurm bU 8lC 1755psi t P-UN born 67.5 S 

mNlr 001 138 m/set JotI~tPore* 1050 lbf lap 477 hhp 

PRESSURE PARAMETERS 
~fllllor me 1.03-1.58 mor11a. 19 51.4 daq C 

abB10Dna1ty - &lo Iactor w 

Beetqrmad a8 0.0421 ma ~br..cia. ma 0.085% 0 2074m TrlpOu 1.73% l 203l.m 

ocbu -8 WTG:2.85% 0 2031m 

~111 14m wqht ml- 2072m-1940m 

ESTIMATED POREAND FRACTURE PRESSURE 
tkk hlO?aDc. 0.56 sq nla. 8mtlrtd hYtur.PNmNN tDpa mol.1 1.803 sq 

8oriucmd Pora Pruar* 1.10 sq nlm. Bsclmmtd -0 l raar. top- ml.1 1.03 sq l shoe 

"N. #OtimC.d cot. P-NE. tm -10) 1.13 aq l 185Om DIclmatd Pracru~ Prrmro l c ¶TI 1.848 sq 

com4ENTs Cant RIH to shoe. Circ MWLJ survey 0 start+finish of circ. Circ for halco temp qauqe readir 
Cont to 2017, 14m fill. Circ for halco tsnp quaqe reading, MWp sumey at start, mid, end of circ. 
Flow check hole, pump sluq + pull back to shoe. R/u + recover temp quaqa on wireline. RIH. 

Cont. drill 8.5. hole from 2031. plowcheck 0 2099m b/c gain in pits. Flowcheck 8 2106m due to incre ROP 

Circ BU l 2107m. Plowcheck + POOH. work thru tiqht hole f/ 2072-1940m. 
Max o/p lOOk. (backream ledqe 0 1946ml 
Cont. POOH. Hole Good Cond. 



DRILLBYTE MORNING REPORT NO 18 

COMPANY BHP Petroleum WELL MINERVA-1 

DATE 25.03.93 TIME 2400 hr 

DEPTH 2107 m LAST REPORT DEPTH 2107 m 

RIG OPERATIONS pump sluq and POOH. 

REPORT BY Andre Thanqam REPiiRT RECEIVED BY M. Xmbert (OPTR) 

DRILLING REPORT 
1 

I 
Bit ND. HBYS rrpr SBC H77SG Sl& 8.500 in Jota op8n 
OB Bit8 Dlarua 0.0 mBwrm 0 hh:mm Ioc - roll - RPn - 

I 
PwpCrow - ma - 
HYDRAULICS REPORT 

mldDwmltyIa 1.15 sq ~oultyaut 1.15 sq m 1.19 wm 18/22 

oda 4/10 tAllshy 49000 wml a *Al& 9.0% 

noio VOlU 643 bbl mlAr Nlrn 462 bbl nalm tklrw 113 bbl Dlmplawd volm 68 bbl 
CaTblh 4-calwl~cd 4 3605 stk Plouram - 

DdllPi~m m&r V.A O&x. Dia. SW.) - RlllPlp Awuhr -1 top moloi - 

Drill QlluAmuluvol (DPmmrolo) - crftlulvol - 

. 

. . 

0  

0  

. 

?-l6usye~ - l ~urrIPaBir - l ?rusuN4~ - 

mD8ur Vol - amt qt PON, - IDIP - 

. 

PRESSURE PARAMETERS 
Drllllmq -t - nauu m 47.1 deq C 

SLlr hulty - &lm Pwtor 0 

-- 0.15 % 
.,. 

BbB. ~rwtla em - 0 - wipe.. 1.78% 0 2107m 
otbr aa WTG 8.34% l 2107m 

1111 - vi*r loh - 

cAvlBq8matt - Avuaqo 81x0 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kid Tol*rrwo 0.56 sq RIB. Balmed PrutrPr l ruNrr copm mold 1.803 sq 

Wtlweed PON l rawro 1.10 sq IL. Utlwcd Pore l rmmwo IDpm IbId 1.03 sq l shoe 

rims. 88rirmd ?em l -Mm topr Jw1.i 1.13 sq l 1850 m rr4td mcturr •W~NO at 9~ 

COMMENTS Cont. POOX to shoe. RIR to circ. Wash + ream f/ 2093-2107m. Tag bottom. 
Circ. hole clean. ?low check,pump sluq + POOH, Hole qood. R/u wireline. 
Loq#l DLL-MSl'L-AS-GR-AMS 
Logil CST 
R/d wireline. Slip+cut line. service T/d. M/u BRA. RfH to 2097m-took weight. 
Wash+raam to 2107m. Surqa for junk. 
Circ BTJ. pump slug, POOH. 

I I 
I 1 



DRILLBYTE MORNING REPORT NO 1s 

COMPANY BHP Petroleum WELL MINERVA-1 

,ATE 27.03.93 TIME 2400 hr 

DEPTH 2107 m LAST REPORT DEPTH 2107m 

RIG OPERATIONS POOH (wiper trip) 

REPORT BY Andre Thanqam REPORT RECEIVED BY M. Imbert (OPTR) 

DRILLING REPORT 
Bit 100. RR#S -2 rrrp SEC H77SG ¶I# 8.500 in Jots open 
Oa nits DlaLuer 0.0 mlmu, 0 hh:mn IoI - 4R - RPn - 

h3PNw - un - -- nR - CT14 - LI BI8 - 

HYDRAULICS REPORT 

UDwBiWIB 1.15 SQ md mity OIL 1.16 sq gal 1.19 W/VP 18/22 

0.10 4/10 salairy 48000 Pm CI &lldm 9.0% 

Yolr VOlU 643 bbl ~luvolr 462 bbl -14 ml&mm 113 bbl bi4lrul VOlrr 68 bbl 

cubida 4-ca1cukc.d 4 3605 stk nowrat* - 

DrillPiP Amalar 0.1 am. Dia. toe.1 - Rlllil~a Awulu 41 topr Nolo) - 

Drill Qllar 1Uulu *ol Iqr 4lr) 0 Crltlal Vol - 

PWUN IaN symtw - 

Bet~lO 901 - 

PRESSURE PARAMETERS 

?rmmauN IaN rir - 

JAL 1-t PONrn - 

8Pruwnla8s - 

RI - 

a114 Epoaac - Ilrllo* Tg 46.1 deq C 

-10 Damdry - &lo Pwtor 
0 

BNkuamd a# 0.28% ILU. Ibmtlom wm - 0 - mipa.m 2.7% 0 2107m 

Otha ms - 

1111 - Tlqbc IhI. - 

cn4e&r8 - Anraqa Slsr - 

ESTIMATED PORE AND FRACTURE PRESSURE 
t ick 3bloruco 0.56 aq )Ih. Salred hacturm ?mourm CDP~ nolo) 1.803 sq 

WBtlwtd km Prmanrm 1.10 sq MB. eNlwcdPor.CrINII @pa Iblo) 1.03 oq l shoe 

W N .  &tlrcod?onPrwman topr JWoJ  1.13 aq l 1850 btlmmtd mown l rnwur* AL m 1.848 sq 

COMMENrS ?low chack,POOH, clean out junk sub. M/u 9.625. csq. Scraper RIH to 118Om. 
Circ. hole clean, work scraper. POOH. M/u brown ant head. L/o 6.5' + 8. DC. 
M/u BBA, RIH. ?ix hydraulic unit for top arm. Cont RIH. Fix hydraulic leak on top arm. Cont RIH t 

Wash 5m fill to 2107m, surge for junk. Circ btm up. 
Pump sluq, POOH. 

. 
i . 



I 

COMPANY BHP Petroleum WELL MImVA -1 

DATE 27.03.93 TIME 2400 hr 

DEPTH 2107 m LAST REPORT DEPTH 2107 m 
I 

RIG OPERATIONS POOH I 

REPORT BY Andre Thanqam 

DRILLING REPORT 

REPORT RECEIVED BY M. fnrbert (OPTR) 

ait No. - rrr - ¶14 0.000 in Jat8 - 
- Bitt Dl#a 0.0 m  Iym 0:OO hh:nnn IoI - UIm - am - 

~?rma - lDIl - -- na - cPIr8 - 0 SI8 - 

HYDRAULICS REPORT 

RldD48ltyh 1.15 sq M  Dmdty ale 1.15 sq em - WtVP 13/12 

OUD 2/4 s.lirity 48000 l cIIa SUM. 8.5 8 
nolelhlm 466 bbl lrvluVolm -14 4llv Dl41cbdv01w 

cubida 4-~1a#tcad 4 3638 stk v1auntm - 

DrillPl~a -Au To1 ollp. Dia. 84.8 - Drll lPlPm @pa Arular 41 aolo~ - 

Drill Qlhr Awulu *al topr mold 0 crltlul~l - 

l roewn loas syarr 0 Pnaun~8lt - 8  Cnnurw boa - 

mott1. TO1 - Jet fgwt Pour - mP - 

PRESSURE PARAMmERS 
Drl1114 olpoWt - PlWlla. w  44.2 deq C 

8balrD4mlty - mlr ?mtor 0 

Sutqraal  Osa 0.08% Ilu. ~rmatlom aB 0  hlpaa~ 0.5% 0  2102m 

Ocbor  QIS Circ BU prior to ant. m  3.64% 

1111 - TlVbC 410 - 

cav4emat8 - Amrrqr 814 - 

ESTZMATED POREAND FRACTURE PRESSURE 
tick lw*wm 0.56 sq  ah.  &d-Cd hUtU0 ?mNn tm Ik1.b 1.803 sq 

Bmtlmtrl Porm l rmaro 1.10 sq IL. 8mt4tsdPowrruNrr  (opm 4I.b 1.03 sq l shoe 
lmx.  mt1rCrl  PoTa l mNre (N lblr) 1.13 sq l 1850m Lflmtsd rnmurm l ramrm SL n 1.848 sq 

I 
coMMEms Cont POOH, FLC 0 shoe. Hole Good. R/u, RIH 7. liner to 2102m. Break circ. Packed off. 
Worked clear. Circ 1.5 t imes vol. Test lines to 4OOOpsi. Drop ball + attempt to set hanqer-unsuccssful. I 
Sheared out ball 0 2200 psi. Circ + work string f/ 2102 to 2107111. Qnt casinq while reciprocatfnq pipe. 
Drop dart + displace cznt while reciprocatinq. Set casing on bottom 0 2107m. Backed out R/tool. 
P/u 2m above T.O.L. 0 1090111. Rev circ. 2xDP vol. Dump cxnt returns. 
Pump sluq + POOH. 

I I 
I I 
I I 



DRILLBYTE MORNING REPORT NO 21 

COMPANY BHP Petroleum WELL -VA - 1 

J- DATE 28.03.93 TIfME 2400 hr 

DEPTH 2107 XI LAST REPORT DEPTH 2107 m 

RIG OPERATIONS RIH + drill on Pack off&b. 

REP;IRT BY Andre Thanqam REPORT RECEIVED BY M. Ix&art (OPTR) 

DRILLING REPORT 
Bit No. ml0 m ETcJ3 ti- 6.000 in JUS 3x12 
Q Utt DIAL 0.0 m mn 0:oo hh:xmn IDc - 40 - ua - 

hrpcmo - wn - --I-- nn - cPIr8 - CT l re - 

HYDRAULICS REPORT 

UoUlWti 1.16 w M DmMity Q)c 1.16 sq ICD - W/R 13/12 

DOh 2/4 8auBlty 48000 pm a aiidm 9 % 

a010 V&u 466 bbl lurlAr VOlrr -14 #lu, Dlspluod VOlmm 

cubl~4-calcutul4 0 
nMc0 - 

DrillPi~m AItlkr VU olrr. Dia. Su.) - DrlllPl~o Amulu -1 topa nolo~ - 

Drill -Alar Amulu To1 tD~mn nohl 0 crltlul vml - 

Prwwn awm syou 0  

-%A* 9.1 - 

PRESSURE PARAMETERS 

Drllllmq -t - 

a&loDulty - 

Bukqraur as 

l mwro bma l t - l ?rnmDrr im#B - 

Jae lguf Porno - laP - 

vlavll# 19 42.1 deq C 

-10 Pwcor 0 

lu. ~mstlW eD 0 wipou 0.28% 0 1088 m 

vi11 - riqbt ml. - 

cm4mut8 - Avuaqe 81x* - 

ESTIMATED PORE AND FRAClXJRE PRESSURE 
Kick hlUuc0 0.56 sq aiD. 88tlrtd hutlu.Cr.eNrI mpanolo~ 1.803 sq 
8mtlmcd Pow Prrwrm 1.10 sq ala. 8ulwtd Parr l rumrr t0pm ml*) 1.03 aq l shoe 
ns8. B~clrcod ton ?rrmr* t- lolob 1.13 aq l 185Om Lc4cmd Prutmn l rmsuro at m 1.848 sq 

COMMEIVIS Cont. POOH. L/o R/t. B/d + L/o ant head. M/u RR#lO. RIH to 1084.5m. Took weiqht. 
Wash to top of liner at 1092m. Circ hole clean. No cmt. Pump slug POOH. 
L/d RWDP L 6.5. DC. R/u and p/u 12x4.7SmDC, rack/back in drk. 
Rack 4.75. DC L m/u DRlll. RIH, p/u 102 jnt 3.5,d/p to 1082m. 
Break circ C wash thru T.O.L. p/off sub at 1094m. 
Drill on pack off sub work L push same from 1094 to 1109m. 



DRILLBYTE MORNING REPORT NO 22 

COMEVWY BHP Patrolam WELL MIrJFlRVA-1 

DATE 29.03.93 TIME 2400 hr 

DEPTH 2107 m LAST REPORT DEPTH 2107 m 

RIG OPERATIONS Set packer + test to 35W psi., POOH. 

REPORT BY Andre Thanqam REPORT RECEIVED BY M. Ix&art 

DRILLING REPORT 
sit m. - mP. - sir - in Jum - 

Q l tr D18m - mm, - hh:m m - 40 - 

Cclp?rnS - SPn - nrfpfo - TBR - c?II@ - CT Br8 - 

HYDRAULICS REPORT 

rUDW#lWIS 1.16 sq M  Dmdty  Nue 1.16 sq aal - W/W 14/14 

mls 317 s411nity 46000 l Pn Cl soll~ 9 + 

nolo VOlU 466 bbl krlU VOllmm haiD@ Volu W8plu.d VOllDm 

cubl~ 4-CalculaW 4 0 Ilwrat* - 

DrlllPl~e Awulu To1 h. Dh 8~. J - DrlllPlp amulu Vol (opr 11910) - 

Drill Csllu Amulhr To1 t0pmn nolo) 0 bltlulVol - 

l roowroaamsysw - 

r#*l* TO1 - 

PRESSURE PARAMETERs 

Drllllmq hp#t - 

8&loDmulty - 

mukqramd as 

oumr-8 - 

la%. mmtloo OI* 

Ilarllrn rs 0 

&lo Pator 0 

0 Trip aBa - 0 - 

Ill1 - Tiqbt lb10 - 

Cav4aut.8 - Avmraqr tlsr - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick hbrru. 0.56 sq IaD. &tire* RKtur.CmNro mPauoA*J 1.803 sq 

8srlmud Parr l rmsauro 1.10 sq IL. uclmead Parr l rauro @pa mlob 1.03 sq l shoe 

mx.  mmtlrmd Mn Prumro Iopa, IwAd 1.13 aq l 1850m ~clmfad Prwtuo ?ramfsm at m 1.848 sq 

coMMEwl?s cont. RIH, pushed p/off sub f/ l lOS-2036m. Tag cmt l 2036m, drill to 2045m to prove 
ant in returns. ant soft, prnrp slug. POOH. R/up 3.5'DP qear+servica TDS. Cont POOH. 
R/u + RIB w/ mill tool to TOL 0 1092m. Clean up + work mill on top of liner. Pump sluq + POOH. 
M/u JM Packer + RIH 0 3min/stand to TOL 0 1092m. 
Set J&f Packer + test to 3500 psi. 



. 

DRILLBYTE MORNING REPORT NO 23 

, 
COMPANY BHP Petroleum WELL MHERVA - 1 

/ DATE 30.03.93 

DEPTH 2107 m 

RIG OPERATIONS 

TIME 2400 hr 

LAST REPORT DEPTH 2107 m  

_-- 

REPORT BY Andre Thanqam REPORT RECEIVED BY M. Inbert (0-R) 

DRILLING REPORT 
Bit No. RR1O.l m Rrcn 8lU 6.000 in Jaca 3x12 
00 DLL8 DlmUcr 0.0 m- 0:oo hh:nan Ior - rob - mm - 

hqPnu - SPn - -- n* - cPI:I - a I:. - 

HYDRAULICS REPORT 

11lmityIS 1.15 sq M  Dmnlty alf 1.15 sq m 1.21 sq w/rr 14/14 

a.18 317 ~li8lty 46000 wu a sollam 9 t 

ao10Vo1~ 461 bbl rnluhlrr 344 bbl 'hLlq aolvr 71 bbl Dlrpluad Volmm 45 bbl 

cubldo4-caleu&md 4 2686 stk ylOUraC0 321 qpm 

DrillPipe huI.u To1 b. Dia. SM.) 6.6 m/min Rlll?l~ Amular o+l fDpmu aoAr 49 mhin 

Drill Qllar kmul8r *al (opu nolo) 153 m/min CrLtlul V.1 146 m/min 

?mun tima symu 2024 psi l rmNun &a# ait 829 psi 8?roeourr&u 411 

&881. 0.1 95 m/sac at wtvorer 496 lbf IMP 155 hhp 

PRESSURE PARAMmERS 
Drill14 apooar - 

3bA1*kdcy - 

Backqrwmd -8 0.02% lu. ANrloo hS 

llarllar Trp 36.6 deqc 

&lo Pwtor 0 

0 Tripam 7.14% l 2108m 

Otbu Oma 

HA1 - z1qbr a10 - 

Cm4#8&8 - Awraqo 81s. - 

ESTIl'S?iTED POREAND E'RACTURE PRESSURE 
tlclr hlarucr 0.56 sq ala. 8ulrud huturo Pmmuro topa nolo) 1.803 sq 

muhscod Pow Pramma 1.10 sq ala 8atlutd mrm l rrwrr tm mk) 1.03 sq l shoe 

Ilu. BatlrW (ran Prowro (Opa mlr~ 1.13 aq l 1850m ~tiwtod Prwmfrm Prrmrm at n 1.848 sq 

COMMENB Pump slug while r/up to l/d DP on POOH. POOH. 
R/u + RIH w/ w/b R/T. POOH w/b. R/up + RIH w/ BOP T/tool. Test BOP. 
POOH W/ test pluq. R/u + test surface equipment. Set w/b. M/u 6. BRA. 
RIH + Tag 0 2045m. 
Drill cmt f/ 204502056m. 

. 



- 
E:tbE DRILLBYTE MORNING REPORT NO 24 

ABakefMheeW~ 0 

COMPANY BRP Petroleum WELL MIRERVA - 1 

DATE 31.03.93 TIME 2400 hr 

DEPTH 2131 m LAST REPORT DEPTH 2107 m 

RIG OPERATIONS POOH for bit change. 

REPORT BY Andre Thanqam REPORT RECEIVED BY M. fmbert (OPTR) 

DRILLING REPORT 
Bit MO. RR10.1 m mc 53 Sir 6.000 in ~otm 3x12 
W l tr Dlmu# 24.0 mllour8 8:08 hh:mm 110, 3m/hr *g lo-17 klb nm 41-64 

ho ?m8 2170 psi m 40-51 - 106-138 VBl 45289 0 Ic# 3449 0 a10 5727 

HYDRAULICS REPORT 

-DmutyIa 1.1s 89 lRldDm8ityat 1-x a9 IQ) 1.20 89 WfTP 12/16 
aurn 3/7 sdlotty 43000 ma &I148 8.5 8 

nolo vosolrr 469 bbl rrulu VOAr, 347 bbl BIbia@vbltmm 76 bbl Di8ylamd 001~ 47 bbl 
cubId LI-akul8tod rrr 2706 stk normto 261 gpm 

-illCiW *ruIu V.1 INu. Dir. Sm.) 5.4 m/min PillPlpo rruiatv.A lopma nolr) 40 m/min 
Dull -1lu aul8r VOl topr nolo) 145 m/min CrlUuJ v.1 155 m/min 

crm88ur8 &88 symu 1402 psi ?ro88uro Ia88 l t S48 psi 8 l rnml?o ia88 39 8 

mu10 v.1 77 m/see Jottsrcrhm 328 Ibf RC 83hhp 

PRESSURE PARAMmERS 

Drilllm apoomt 0.96 - 1.98 

s&lo mity - 

- -8 0.045 

otbormm - 

Pl(YIIH w 46.2 de9C 

&lo meor w 

m8. moruua -8 0.14 8 l 2127 m  hip-8 - a - 

EST-TED PORE AND FRACTURE PRESSURE 
KlCL hlrruco 0.69 sq min. B8urtrl hwtmr~mmr. mpmaolr~ 1.85 89 

mtLum4 Core PramI* 1.10 a9 ria. 88tlrtd For. wamro lopm lm1.l 1.03 a9 . shoe 
)Lu. murtod ?on l rnmDn lopr, Iwd 1.10 a9 l shoe -tlmtod ?rmtun ?rrmuo 8t zD 1.85 89 

co24MENrs Drill cmt f/ 2056 to 2060m, float collar. Trouble shoot surf press loss. 
Cont. drill f/c + shoe track to 2108m. Work junksub. Drill 6. hole f/2108 to 2lllm. 
Circ EU. Pull back to shoe , Perform X&T, EMW-15.41 pp9 (1.8s 89) 
Drill 6. hole f/ 2lllm to 213lm. ?lush riser every two hrs w/ ri9 pumps down choke. 
?lou check on drilling break. Work junk basket. 
Cont flush riser. slug pipe. 
POOH. 

NB. Possible one blocked jet. 



i,’ .  

D R IL L B Y T E  M O R N ING  R E P O R T  N O  2 5  

c o M E % N Y  B H P  P e t r o l e u m  W E L L  M I H E R V A  -  1  

P- -  '4TE 0 1 . 0 4 . 9 3  T IME 2 4 0 0  hr  

D E P T H  2 2 0 9  m  L A S T  R E P O R T  D E P T H  2 1 3 1  m  

R X G  O P E R A T I O N S  RIR af ter  bit  c h a n g e  - -  

R E P O R T  B Y  K i e r a n  C la rke  R E P O R T  R E C E IV E D  B Y  M . Imber t  ( O P T R )  

DRILL ING R E P O R T  
Bi t  Mo.  m# l l  m m  H Y c n L o G  S i S O  6 . 0 0 0  in  J O U  3 x 1 1  
O a  Dltt D i m -  7 8 . 0  m  -  6 : 0 0  h h : m m  I)c 9 .6  m/hr  ro l )  S - 1 3  k lb  s m  7 5 - 1 1 0  

h r g  ? r n 8  2 7 0 0  psi  m  so  -. l o o - 2 4 0  T D R  4 2 5 0 0  c?  If8 cc 0 1 8  

H Y D R A U L ICS R E P O R T  

l lvd mity Ia 1 . 1 5  s9  Iy mity O Y t 1 . 1 5  8 9  IQ , 1 . 2 3  a 9  W /W  IS /l8 

o o A 8  S /8 
8alL i ty  4 9 0 0 0  W I @  cl  8 O l l h  8 .5  8  

Dol .  V O IV  4 7 8  bb ls  m lu  vo l lm8 3 4 9  bb ls  Ml -  vo lu r  8 0  bb ls  M m p h 8 d  v o h m o  4 9  bb ls  

c u b l & & w f h l e u l a t d ~  2 7 2 5  stks ~ 1 ~ ~ ~  2 6 3  m m  

DrL l l? lm Alv l r t  Vo l  f&s.  Dia .  S W . )  S - 4  m/min  Dt l1 lC lp  hulr t  V O I  t D p m  No lo )  4 0  m /min  
Dri l l  Q l la r  * I )u lAr  V O A  topv J lo1r)  1 4 6  m/min  CtltkAl yI1 1 5 5  m/min  

W o 8 8 u n  & a  S y 8 u  1 6 9 2  psi  c ronun  & A m  DlL  7 8 8  psi  8 ? n u u t o & u  4 6 . 6 %  

m u 0  V O l  9 2  m/set  Jot  I ~L lO tcO 3 9 6  lbf RI 1 2 1  h h p  

P R E S S U R E  P A R A M E T E R S  
Dti l l lq  h p a a t  0 . 8 2 0  1 . 3 6  r 1o r11w trp 45.4 d e 9 C  

r o  Daui ty  e  a A 1 0  meto t  e  

- - -  0 . 0 5 2  ax.  mbru t im  a 8  0 . 1 9  1  . 2 1 5 5  m  Tr ip  o A 8  -  0  -  

O tbo tW8  -  

Fil l  -  r1* t  a 1 0  -  

C 8 V 4 8  U C  8  -  A 8 0 ? A q o  s iao  -  

E S T IM A T E D  P O R E  A N D  F R A C T U R E  P R E S S U R E  
Klct  Zolotucr  0 . 6 4  s9  l ia. D A tim L d  W u tY o  ? m N t o  t o p a  n o l A b  1 . 8 5  8 9  

D8t*t84 Po t0  l rnan to  1 . 1 0  a q n  mia.  D m tiutAd ? o t o  ?tYuto  m p m  ib1.J  1 . 0 4  8 9  l s h o e  

I lu. r t l r W ? o n h Y N t o  fm )b l r )  1 . 1 0  a 9  0  s h o e  Ltintd m e w 8  l t a 8 w o  at m  1 . 8 6  a 9  

co rdMEr? rs  C o n t i n u e d  to P O O H  
M a k e  u p  a n d  RfH wi th ?JB# l l  to  2 1 0 8 m .  
R e a m  a n d  w a s h  f rom 2 1 0 8 0 2 1 3 1 m .  
Dri l l  6 .  h o l e  f rom 2 1 3 1 - 2 2 0 9 m ,  boos t ing  the  r iser  eve ry  hou r .  
C i rcu la te  h o l e  c lean,  d r o p  sumey ,  p u m p  sluq.  

P O O H  for bit a n d  B R A  c h a n g e .  

, . : . 



E:tbEo DRILLBYTE MORNING REPORT NO 26 

A68ksrHuglle8compay " 
COMPANY BXP Petroleum WELL MINERVA-1 

DATE 02.04.93 TIME 2400 hr 

DEPTH 2295 m LAST REPORT DEPTH 2209 m 

RIG OPERATIONS POCR to change bit. --- 

REPORT BY Aieran Clarke REPORT RECEIVED BY M. Imbert (OPTR) 

DRILLING REPORT 
Bit MD. mm2 rrr BTC ATJ44C a180 6.000 in Jot8 3x11 
- l tr Dlotma 86.0 m- X7:46 hh:uun IoI 4.8 m/hr m 14-23 klb Rm 67-87 

hr, ?ro88 1500 psi m 50 hrqv. 100-200 TDR 88526 QII@ - 0 l II - 

HYDRAULICS REPORT . 

~DacityIm 1.15 sg u1 Dndty at 1.15 sg m 1.22 sg w/w 14/16 
au. 4/6 sdlmity 49000 tmcl wua. 8.6% 
nolo VOlV 468 bbls &N&r volm 352 bbls Mimglwr, 84 bbls Dicplcnd vo1m 52 bbls 
cmbl~4.Uleuttod4 2749 stks ll-LI 242 q~m 

Drill?iP~ -lcr Vol e. Dia. kc.) 5.0 m/min RillPlpa Amuht v.1 topm lolo) 36.9 m/min 
Drill QllarAMular vu tOpronol0~ 134.5m/min crttiu1 Ihl 162.8 m/min 

?Wro Ias8 sy8rr 1563 psi r8oo8wo&c8Ut 667 psi 8?rommro&oo 42.7% 
mu0 001 85 m/set at-t-m 335 lbf 101~ 94 hhp 

PRESSURE PARAMETERS 
minirr mt 0.98-1.85 Ilallao hp 42 degc 
8-10 auity - -10 hcto8 . 

Dockvrord -0 0.04% )u. CDNtiom -8 0.076 Ir . 2290m Trip -0 - 0 - 

DtborW8 - 

cmiDc888t8 - Anne8 8180 - 

-~ 
ESTIMATED PORE AND FRACTDRE PRESSURE 
Uck ‘Palora8co 0.63 sq urn. Bctlwtti hoetWO woo8uro wpa “010~ 1.85 sq 0 2Zllm 
R8tincod Pore ha8mro 1.10 sg IL. wctimttod 8080 l rrnn tm -10) 1.04 sg 0 2195m 
mu. mttitod hn hururo tm arol 1.10 sq l TD rtlntd Woctmn w~~wo l t 9~ 1.86 sg 

COMMENTS ?inish RIA. 
Wash and lightly ream from 2190-2209m. 
Drjll 6. hole from 2209m to 2295m. 

?lush riser every three hours. ?low Check at 2218m (static). 
Surge and work junk sub. 
Circulate and flush riser. 

& 

c 



. 
DRILLBYTE MORNING REPORT NO 27 

COMPANY BHP Petroleum WELL MIXBBVA-1 

DATE 03.04.93 TIME 2400 hr 

DEPTH 2362 m I&T REPORT DEPTH 2295 m 

RIG OPERATIONS Drilling ahead. 

REPORT BY Xieran Clarke REPORT RECEIVED BY M. lxbert (OPTIt) 

DRILLING REPORT 
Bit lb. RB#l3 m ETC ATS44C SiU 6.000 in Jot8 3x11 
00 Bitt Dlauea 67.0 m ,,,,,," 12:06 hh:mn Ibc 5.5 m/hr m 22-27 klb urn 71 

Pwp Croe# 1800 psi m 48 - 137-170 TDR 51543 cc 188 - CI l :8 - 

HYDRAULICS REPORT 

MovltyI8 1.15 sq M Dauty ut 1.15 sg ' IcD 1.23 sg wlrr 15/19 
oolc 5/8 sul8lty 49000 wncl bllda 8.6% 
nolo VOlU 496 bbls mm1uw1u 354 bbls ‘hb4 Mllw8 87 bbls M~lacdvolu 54 bbls 
cuD:do 4.calcu&td Loq 2766 stks t1owrato 251 g@m 

DrillPip m&r Vol D&8. Dia. BOG) 5.2 m/min Rlll?lpm Amulu -1 t0pmn n010~ 38.4 m/min 
Drill Qllar Amular VU (Opmn nolo) 140.1 m/min cr1tiu1 lb1 173.8 m/min 

?lmomDro &oa syomm 1722 psi moomwo Inca rit 724 psi 8Wouwo&oa 42.0 I 
4810 PO1 88.5 m/see at-tremo 364 lbf NW 106 hhp 

?RESSuRE PARAMETERS 
Drill4 mpamat O-82-1.68 PIarllDo m 47.5 deqC 

Sk10 Duuty - S&al0 haor 0 

m-- 0.05% m8. mmtla -8 0.35 I l 2342 m Trip ou - 0 - 
Otbor On0 

Pill - n*t &lo - 

ESTIMATED POREAND FRACI’URE PRESSURE 
Uck YWoramco 0.62 sg 8818. 8mtlwt08 huturo wosmsro (opr nolo) 1.85 sg 0 211lm 
ma4td me0 craun 143 sq ri0. rar4~Porowamuo 10pm -10) 1.03 sq a 2162m 
nu. aalrtd Pan l muro lopa blr) 1.03 sg l TD mtlntod mamn w0cowo at nt 1.87 sg 

COMMENrS ?lowcheck (static), ptrmp slug and POOR. 
Wipe through tight hole from 223702190m (nwx O/P 30klb). 
Continued POOH, jarred free 0 2184m, washed clear (max O/P 50 klb). 
Continuued POOH. Layed out junk sub and jars. 
M/U ?IB#13 and RIB with same. 
Washad from 227702295m. 
Drilled 6, hole from 229S-2362m. Flow check 0 2336.7m (static). 
Boosted riser every two hours or as needed. 



DRILLBYTE MORNING REPORT NO 28 . . -. 
COMPANY BHP Petroleum 

DATE 04.04.93 

DEPTH 2425 m TD 

RIG OPERATIONS Run E-Logs. 

REPORT BY Xieran Clarke 

WELL MINERVA- 1 

TIME 2400 hr 

LAST REPORT DEPTH 2362 m 
. 

__- 
REPORT RECEIVED BY M. I:mbert (OPTR) 

DRILLING REPORT 
Bit m. mm3 w BTC ATJ44C Slm 6.000. in 
Q l lt: Die- 130.0 m - 22~30 hh:xa #C 5.5 m/hr 

m Cm8 1800 psi ,,,, 48 wlpl. loo-180 TDR 100252 

JOU 3x11 
*Q 20-25 klb urn 71 

0118 - a are - 

1 HYDRAULICS REPORT I 
MDoaityIu 1.15 sg M mity at 1.15 sg wD 1.23 sq W/W 15/21 
6l8 5/9 saawty 49000 ma a sol16 8.6% 

lo10 VOlrr 503 bbls mau hU 356 bbls WlBg -lama 91 bbls Dl~laed?olmo 56 bbls 

arb1*4-ca1m#lAu4 2782 stks aowrot. 255 qpm 
DrillPl~. mlu VU DWx. Dia. MC.) 5.2 mhin DRlll?l,, AluAu hl (W nolo) 81.0 m/min 

Drill Qsllar m&r Vol I- nolo) 141.8 m/min critiu1 tkl 173.8 m/min 

WOCOWO&O8~U 1769 psi ?W lace at 741 psi 8Wooun&oc 41.9 % 
-810 901 89.6 m/set atxvtvorro 372 lbf . low 110 hhp 

A 
PRESSURE PARAMETERS 
~~aainq~t 1.20-1.70 nw11w rs 48.6 degC 
SbBlODaal~ - &lo vaaor 0 

auk9ramd ac 0.058 Ilu. Axmul00 *s 0.33 % a 2411 m hi, aas - l - 

other QIO Gas peaks 0 2372nrO-29%, 02408~0.152; 

1111 - NqDt bl0 - 

c8vlzaq#&t8 - Auuaqo Sit0 - 
L 

ESTIMATED POREAND FRACTURE PRESSURE 
Clet ~lOruc0 0.61 sq air. mtlrtd haaU0 l rnNII fopa -101 1.85 sg 0 tlllm 
88t4u lrar waar. 1.03 sg IL. UrluW Pou ?rrmbrr t0pa ml01 1.03 sg l shoe 
)cu. &tlru Pan cmara topr row 1.03 sg a TD Lt4td maun l rmuwe at ‘zb 1.87 sq 

coMMEr?rs Drilled to 2425 m TD. CBU at 2425 m. 
Wiper trip to casing shoe. 
RIH to bottom at 2425 m TD. 
CBU and POOH for E-Logs. 
Rig up Schlumbergar. 
Run wireline logs. 

Boosted riser every two hours or as needed. 





PE602760

This is an enclosure indicator page.
The enclosure PE602760 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602760 has the following characteristics:
ITEM-BARCODE = PE602760

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Exlog Drilling Data Plot

(1:2500)
BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 1 Exlog Drilling Data Plot
(1:2500), Appendix 2

REMARKS = old barcode PE900067 replaced with
PE602760

DATE-CREATED = *
DATE-RECEIVED = 13/01/94

W-NO = W1079
WELL-NAME = MINERVA 1

CONTRACTOR = EXLOG (BAKER HUGHES)
CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602761

This is an enclosure indicator page.
The enclosure PE602761 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602761 has the following characteristics:
ITEM-BARCODE = PE602761

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Exlog Pressure Data Plot

(1:2500)
BASIN = Otway

PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 1 Exlog Pressure Data Plot

(1:2500), Appendix 2
REMARKS = old barcode PE900070 replaced with

PE602761 .
DATE-CREATED = *

DATE-RECEIVED = 13/01/94
W-NO = w1079

WELL-NAME = MINERVA 1
CONTRACTOR = EXLOG (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602762

This is an enclosure indicator page.
The enclosure PE602762 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602762 has the following characteristics:
ITEM-BARCODE = PE602762

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Exlog Pressure Gradient Plot

(1:5000)
BASIN = Otway

PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 1 Exlog Pressure Gradient Plot

(1:5000), Appendix 2
REMARKS = old barcode PE900068 replaced with

PE602762
DATE-CREATED = *

DATE-RECEIVED = 13/01/94
W-NO = W1079

WELL-NAME = MINERVA 1
CONTRACTOR = EXLOG (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602763

This is an enclosure indicator page.
The enclosure PE602763 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602763 has the following characteristics:
ITEM-BARCODE = PE602763

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Exlog Drillbyte MWD Log

(1:500)
BASIN = Otway

PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 1 Exlog Drillbyte MWD Log

(1:500), Appendix 2
REMARKS = old barcode PE900069 replaced with

PE602763'
DATE-CREATED = *

DATE-RECEIVED = 13/01/94
W-NO = W1079

WELL-NAME = MINERVA 1
CONTRACTOR = EXLOG (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)





VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Appendix 3 Eastman Teleco End of Well Report (MWD) 



- 

BHP PETROLEUM 
MINERVA-1 

VICTORIA - OTWAY BASIN 
MARCH 1993 

END OF WELL REPORT 

- 
: . 

EASTMAN TELECO 

PIEiD SERVICE ENGINEERS 

A. FELL 

A . SOMOFF 



DISCLAIMER 

Eastman Teleco does not guarantee the accuracy or correctness of 
interpretation provided in or from this report. Since all 
interpretations are opinions based on measurements Teltco shall, under AL no circumstances, be responsible for consequential damages or any other 
loss, costs, damages or expenses incurred or expressed and implied 
warranties related to its service which is governed by Teleco's terms 

r5 and conditions. 
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Section 1 

INTRODUCTION 



1. INTRODUCTION 

Eastman Teleco's Dual Propagation Resistivity Measurement While 
Drilling services were utilized onboard the BYFORD DOLPHIN for the 
drilling of BHP Petroleum's MINERVA-1 well in the VIC/P31 Permit, 
offshore Victoria. 

MINERVA-1 was spudded on March 8th, 1993 and Eastman Teleco's MWD 
services were utilized on the well from March 12th from a depth of 
560m. 

The 12 l/4" hole section was drilled from 560m to 1204m 
where wireline logs were run and the 9 5/8" casing was set. 

The 8 l/2" hole section was drilled from 1204m to 2107m. 

Eastman Teleco services were completed on March 24th, 1993. 
Eastman Teleco depths were measured in meters below the Drill 
Floor and were based on the drillers pipe tally. 



Section 2 

GENERAL WELL INFORMATION 



2. GENERAL WELL INFORMATION 

-- 

Oil Company 

Oil Company Personnel 

Well Name 

Well Type 

Well Permit 

Area 

D.F. Elevation 

Water Depth 

Spud Date 

Teleco Comencement Date 

Teleco Completion. Date 

Completion Depth 

Drilling Contractor 

Rig Name 

Rig Type 

Teleco Services 

Teleco Job Number 

Teleco Personnel 

: BHP PETROLEUM 

: G. Howard, M. Imbert 

: MINERVA-1 

: EXPLORATION 

: VIC/P31 

: OTWAY BASIN 

: 25.0m 

: 57.0m 

: 8th MARCH 1993 

: 12th MARCH 1993 

: 24th MARCH 1993 

: 2107 m 

: DOLPHIN DRILLING 

: BYFORD DOLPHIN 

: SEMI-SUBMERSIBLE 

: DPR 

: ETAU 235 

: A. Fell, A. Somoff 



Section 3 

TOOL SUMMARY 



3. MWD TOOL SUMMARY 

1 

*a 

-- 

- 

Two tools were used over 4 runs to drill from 560m to 2107m. 

Run Tool Serial Tool DPR Drilled Failure 
# Size No Tme Hours Interval TYPe 

1 8 l/4" 8447-02 DPR 35.00 560 - 1204 - 
2 6 3/4" 1674-09 DPR 35.00 1209 - 1821 - 
3 6 3/4" 1674-09 DPR 24.00 1821 - 2031 - 
4 6 3/4" 1674-09 DPR 18.50 2031 - 2107 - 

Interval Drilled: 560 - 2107m - 1547m 
Interval Logged: Gamma Ray - 100 % 

Resistivity - 100 % 

Failure Statistics 

Total DPR hours - 112.5 
DPR failures 0 
Mean Time Between Failures N/A 



Section 4 

MWD RUN SUMMARIES 

- 



RUN SUMMARY 

Size: Hole 

Tool TvPe & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

Operating Hours for Run: 

12 l/4" 

DPR TF4 B8447-02 

08:30 hrs 12th March 1993 

04:30 hrs 14th March 1993 

560m - 1204m 

35.0 

35.0 

Comments. 

The Teleco tool was run in an assembly with a HTC ATM 1lHG bit. The 
assembly was locked up with a near bit roller reamer, shock sub, 

7 string roller reamer, x./o, MWD and a stabilizer located above the 
&A Teleco tool. 

_- Jo operational problems were seen with the tool performing to .-. 
d specifications throughout the run. 

A high resistivity sand was encountered over the interval 660m to 880m. 
The values for the amplitude ratio over this interval were without the 
tool specification range for amplitude ratio, resulting in no data over 
the interval. The phase difference was still within specification over 
this interval. The sand drilled at between 20 and 1000 m/hr, averaging 
125 m/hr. This resulted in a paucity of gamma ray and resistivity, 
transmitted data, especially between 660m - 750m and 790m - 820m where 
the ROP was averaging above 175 m/hr. 

The hole was drilled from 560m to 1204m with inclination building 
from 0.6 degrees at 572m to 2.5 degrees at 1180m. The azimuth turned 

_-. from 265.8 degrees to 201.8 degrees. 

Drilling parameters while drilling were: WOB 0 to 35 klbs, RPM 130 to ' 
135, Flow rate 700 to 750 g/min giving a Pump Pressure of 2100 to 2760 
Psi. Rate of penetration ranged from 1 to 1000 m/hr. 



- . . 

GeoloFtv 
-_ 

The following formation tops were picked using the MWD log and other 
drilling parameters. They were proposed tops only, picked at the time 
of drilling. 

Formation MWD pick 
(MDmRT) 

SHERBROOK GP 650 

SHIPWRECK GP 
-Upper 1123 

The Sherbrook Group was picked at 650m on a sharp gamma ray decrease 
from an increasing trend. The gamma ray established a flatter trend at 
a much lower value. Resistivity increased sharply and established a 
more erratic higher trend. 

Gamma Ray App [RWDI 
MWD-API 

id0 
0.30 m Smoothing 

150.00 

-7 

%lS Temperature [RWDI 
deg C 

;r 0L ------------------- 100,00, 

DEPTH 

METERS 

1:500 

‘ml 

-100 
40 

Surface RPM 
=,m 

0.. 80 . . . ..---...-----...I-.----..........-..----- 200A. 

PD - Elapsed Time [RWDI 
mins 

028 --------------------- 20L1 

Resistivity (AT1 Cor CRUD1 Rate of Penetration 
ohrrm rfdlr 

ZB,m-p. 00 
1.00 m Average . 

. 

Resistivity (PO) Cor lRWD1 Surface Weight On Sit 
ohmm klbs 



The Upper Shipwreck was picked at 1123m on an increase in gamma ray of 
-_ 30 API. The trend that developed after this increase was flatter in 

nature than the trend before the shift. There was no discernable change 
- in the resistivity. 

. 

Gamma Ray App tRWD1 
MWD-API 

0.30 m SmootUng 
E sBQ 0.00 

DEPTH 

METERS 

1:500 

CDS Temperature ERWDI 
deg c 

Res i st ivi ty (AT) Cor [RWDI 
0-m 

Surf ace RPM 
rpm 

0.80.0 . . . . ..-.-.....--.-.-.---..--.-.-.-....-... 208. 

PO - Elapsed Time CRUD1 
mins 

0ABL ------------------- 20EL 

Resistivity (PO1 Cor CRUD1 Surface Weight On 6it 
ohm-m klbs 

I. 70 30.00 l0.00 

I I I 
c 
4 I I iit i f 



RUN SUMMARY 
No 2 I 

Size: Hole 

Tool Tme & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Depth JZange: 

Circulating Hours for Run: 

Operating Hours for Run: 

8 l/Z” 

DPR / DHE 1674-09 

15:30 hrs 16th March 1993 

08:30 hrs 18th March 1993 

1209m - 1821m 

35.0 

35.0 

Comments. 

The Teleco tool was run in an assembly with a HYCALOG DS61H bit. The 
assembly was locked up with a near bit roller reamer, x/o, an integral 
blade stabiliser on the MWD and a stabiliser located above the Teleco -.L 
tool. 

The 9 5/8" casing shoe was tagged and drilled at 1194,Om on the 
-4 -previous bit run using a rock bit, New hole was drilled to 1209m where 

the bit was pulled to run the PDC bit. 

Drilling continued at between 15 and 75 m/hr to 1647.5m where the ROP 
slowed from 40m/hr to 2m/hr. This was perceived to be the cemented top 
of a sand. This proved correct as a sharp drop in gamma ray indicated 
sand and the resistivity gave an indication of hydrocarbons. Returns 
were circulated. The decision was made to drill ahead. Another hard 
streak followed by a sand was seen at 1662m. Once again there was a 
sharp drop in gamma ray and a sharp rise in resistivity. The formation 
changed back to siltstone at 1667. Drilling continued at 20 to 40 m/hr 
to 1812.5m where a clean sand was indicated by a sharp drop in gamma 
ray. The resistivity once again sharply increased. The MWD tool gave 
the only indication of the sand. There was no change in the ROP to . . 
indicate the change in lithology. This lack of a drill break can be 
attributed to the PDC bit. Returns were circulated and the decision 
made to POOH and cut core #l. 

Inclination built throughout the run from 3.7 degrees at 1265m to 7.6 
degrees at 1791m. The azimuth turned from 203.6 degrees to 187.8 7. 
degrees over the same interval. 

Drilling parameters through the run were: WOB 1 to 15 klbs, RPM 
80 to 180, flow pump of 440 to 500 gpm giving a pressure of 1900 

-- - to 2280 Rate of psi. penetration ranged from 1 to 75 m/hr. 



RUN SUMMARY 
No 3 0 

- 
Size: Hole 

Tool TvPe & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

Operating Hours for Run: 

8 l/2" 

DPR / DHE 1674-09 

04:30 hrs 20th March 1993 

13:30 hrs 21st March 1993 

1821m - 2031m 

24.00 

24.00 

Comments. 

The Teleco tool was re-run in an assembly with a HTC ATM 22 bit. The 
assembly was locked up with a near bit roller reamer, x/o, an integral 
blade stabiliser on the MWD and a stabiliser located above the Teleco 
tool. 

'he cored section, 1821m - 1847m, was reamed for MWD data. Drilling 
-continued from 1847m at lo-20 m/hr through sand. The MWD tool indicated 

that the sand was hydrocarbon bearing. The hydrocarbon - water 
transition zone was picked at 1942m - 1945m, this was indicated by a 
fall in the resistivity whilst still drilling a sandstone as indicated 
by the low gamma ray. The WOB was increased after entering the water 
wet zone, in an attempt to increase the ROP. This resulted in an 
increase in the level of drilling torque causing some loss of 
transmitted data. Drilling continued on to 2031m, where, due slow ROP, 
it was decided to POOH. 

The decision was made to run intermediate wireline logs at 2031m. 

Inclination remained steady at 7.6 degrees from 1880m to 1937m but 
then built to be 8.8 degrees at 2022m. The azimuth turned from 185.7 
degrees to 173.0 degrees over the same interval. 

Drilling parameters through the run were: WOB 20 to 35 klbs, RPM 
110 to 115, pump flow of 340 to 410 gpm giving a pressure of 2100 
to 2300 psi. Rate of penetration ranged from 8 to 45 m/hr. 

- 



RUN SUMMARY 
No 4 b 

- 
Hole Size: 

Tool TvPe & No: 

Time & Date in the Hole: 

Time & Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

Operating Hours for Run: 

8 l/2" 

DPR / DHE 1674-09 

23:15 hrs 24th March 1993 

06:30 hrs 25th March 1993 

2031m - 2107m 

18.50 

18.50 

- 
Comments. 

The Teleco tool was re-run in an assembly with a HTC ATMJ 33 bit. The 
assembly was locked up with a near bit roller reamer, x/o, an integral 
blade stabiliser on the MWD and a stabiliser located above the Teleco 

2-A tool. 

Drilling continued from 2031m at 5 - 20 m/hr through sandstone and 
.5 -minor claystone. Claystone was entered at 2077m and drilling continued 

to 2106m where a drill break occurred. Drilling continued to 2107m 
where returns were circulated. The formation was a sand and it was 
decided to POOH and run the 7" liner. 

*r 

Inclination built slowly from 8.9 degrees at 2050m to 9.0 degrees at 
2081m. The azimuth turned from 170.5 degrees to 165.3 degrees over the 
same interval. 

. 

.z. Drilling parameters through the run were: WOB 20 to 35 klbs, RPM 
100 to 110, pump flow of 450 to 460 gpm giving a pressure of 2270 
to 2450 psi. Rate of penetration ranged from 3 to 20 m/hr. 



Section 5 

MWD TOOL PERFORMANCE REPORT 



PERFORMANCE RBPORT lUO.1 

TOOL DHB 8447-02 

- 

Equipment Description: 8 l/4" DPR 

Serial No. B8447-02 TF4 X4 Split Phase 

Teleco Run No.: 1 

Total Circulating Hours: 35.00 

Non Operating Hours: 

Resistivity: 0.0 

Gamma Ray: 0.0 
.-_ 

Directional: 0.0 

4 
Interval Drilled: 560m - 1204m 

-  _-  
-, 

., 
4  Operational Problems - 

No operational problems were seen with the tool performing to 
4 specifications throughout the run. 



PERFORMANCE REPORT NO.2 

TOOL DHE 1647-09 

Equipment Description: 6 314" DPR 

.- Serial No. E1674-09 TF4 X4 Split Phase 

Teleco Run No.: 2-3-4 

Total Circulating Hours: 77.50 

Non Operating Hours: 

Resistivity: 00.00 P1 

Gamma Ray: 00.00 

I. Directional: 00.00 

-7 

I  Interval Drilled: 1204m - 2107m 

Operational Problems 

Very high erratic torque at the beginning of Run 2 resulted in some 
75 loss of MWD and RWD d,ata from 1209m to 1217m. High and erratic torque .L caused a paucity of data over the following intervals in the RWD log, 

1652m to 1655m, 1672m to 1676m, 1782m to 1784m, 1785m to 1787m. 

High, erratic torque on Run 3 caused the loss of, or paucity of, MWD 
and RWD data. This is most obvious on the 1:200 log by looking in the 
PDDM track.over the interval 1942m to 1947m. 

No problems were encountered on Run 4. 



.  
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S e ctio n  6  

S E N S O R  V E R IFIC A TIO N  D A T A  



6.1 FORMATION EVALUATION SENSOR VERIFICATION DATA 

Teleco Run No: 
DPR Sub No: 
PDBi- de%: 
PDOI- deg: 
PDCI' t/- deg: 

ATBI- dB: 
ATO\- dB: 
XTC\- t/- dB: 

STEEL m: 1.5 1.5 1.3 1.5 
TCDL- deg C: 16.3 21.2 20.1 17.4 

GR Detector Xo: 442-4 413-8 113-8 413-8 
Background cps: 3.5 3.4 4.2 3.7 

Pre 1 Pre 2 
810'7 - 6029 

10.308 8.463 
9.92‘4 8.339 

-0.484 -0.124 

6.243 5.539 
6.17'7 5.980 
0 .234 0 ,441 

VERIFICATION MNEMONICS 6.2 

MNEMONIC 

PDBV = 

PDOV = 
PDCV = 
ATBV = 

ATOV = 
ATCV = 
STEEL = 
TCDV = 

EXPLANATION 

Pre 3 
6029 

8.463 
8.3'79 

-0.084 

5.539 5 .539 
6.213 5.665 
0.6'73 0.126 

Pre 4 
tiO29 

8.463 
8 ,202 

-0.261 

Phase Difference - Shop air-hang calibration temperature 
corrected for rig verification temperature. 
Phase Difference - Wellsite air-hang verification. 
Phase Difference - Variance. 
Attenuation - Shop air-hang calibration temperature 
corrected for rig verification temperature. 
Attenuation - Wellsite air-hang verification. 
Attenuation - Variance. 
Distance to nearest steel during wellsite air-hang. 
Teleco Tool Temperature during air-hang verification. 



- 

Section 7 

SENSOR OFFSETS 
and 

fN’VIRONKENTAL CORRECTIIONS 



7.1 SENSOR TO BIT DISTANCE (Ml 

Teleco Run No 1 2 3 4 

Resistivity 9.60 3.00 3.02 3.02 
Gamma Ray 11.05 4.78 4.80 4.80 
Directional 13.70 7.39 7.41 7.41 

7.2 LOG ENVIRONMENTAL CORRECTIONS: 

Gamma Ray: Normalised for Tool Size, Borehole Size, Sensor Type 
and mud Potassium 

Resistivity: Normalised for Tool Size, Borehole Size, Mud 
Resistivity, Temperature. No correction has been 
applied for formation dielectric properties. 



LOG CORRECTIONS 

Date Time Depth Chloride Resist.(Rm) 
m 

12-03-93 14:53 550 
12-03-93 21:oo 615 
13-03-93 00:4a 780 
13-03-93 06:55 960 
13-03-93 10:54 1030 
13-03-93 14:23 1110 
13-03-93 19:41 1194 
16-03-93 20:05 1280 
17-03-93 00:05 1325 
17-03-93 01:oo 1345 
17-03-93 06:20 1436 
17-03-93 11:29 1520 
17-03-93 17:57 1654 
17-03-93 21:47 1705 

.- 17-03-93 22:35 1723 
18-03-93 02:15 1784 
20-03-93 06:37 1821 
20-03-93 ii:35 la55 
20-03-93 20:02 1936 

-- 20-03-93 02:06 1990 
24-03-93 05:OO 2031 

1 24-03-93 lo:36 2034 
.i;l 24-03-93 14:36 2081 

- 24-03-93 18:36 2101 
79 e-m .- : 

mm ohm.m / deg C 
KCL 

% 
M.W. 

SE! 

29000 0.1183 / 31 3.04 1.10 
29000 0.1047 / 38 3.04 1.09 
31000 0.0913 / 43 3.04 1.09 
31000 0.0861 / 47 3.04 1.09 
31000 0.0825 / 50 3.04 1.09 
31000 0.0803 / 52 3.04 1.09 
27000 0.0892 / 53 2.58 1.12 
30000 0.1028 / 41 2.86 1.11 
28000 0.0982 / 44 2.86 1.11 
27000 0.1013 / 44 2.82 1.13 
27000 0.0969 / 47 ~.,a2 1.12 
27000 0.0929 / 50 2.82 1.14 
27000 0.0892 / 53 2.82 1.14 
27000 0.0869 / 55 2.82 1.14 
27000 0.0837 / 58 2.82 1.14 
34000 0.0679 / 59 2.87 1.16 
34000 0.0723 / 54 2.21 1.15 
40000 0.0615 / 56 2.68 1.15 
45000 0.0525 / 61 3.41 1.15 
45000 0.0507 / 64 3.60 1.15 
50000 0.0447 / 62 4.04 1.15 
50000 0.0513 / 56 4.04 1.15 
50000 0.0488 / 60 4.04 1.15 - 
51000 0.0475 / 61 4.41 1.15 



Section 8 

LOG MNEMONICS 



. . 8. TELECO PORMATION EVALUATION LOG INFORMATION 

\ 
8.1 LOG MNEMONICS 

. 

GRAM = Natural Gamma Ray [RWD] (MWD-API) 
GRAX = Natural Gamma Ray [MWD] (MWD-API) 
TCDM = MWD Tool Temperature [RWD] (Deg C) 
TCDX = MWD Tool Temperature [MWD] (Deg C) 
RPCX = Resistivity Phase Difference, Corrected [MWD] (Ohmm) 
RACX = Resistivity Amplitude Ratio, Corrected [MWD] (Ohms) 
RPCM = Resistivity Phase Difference, Corrected [RWD] (Ohmm) 
RACM = Resistivity Amplitude Ratio, Corrected [RWD] (Ghnrm) 
RPDM = Resistivity Phase Difference, Dielectric Corrected [MWD] 
RADM = Resistivity Amplitude Ratio, Dielectric Corrected [RWD].,... 
PDEM = Phase Difference, Elapsed Time Since Drilled [RWD] (Min) 
PDDM = Phase Difference, Data Density Integrated. 
WBCS = Surface Weight On Bit (1000 Lbs) 
ROPS = Rate of Penetration (m//hr) 
RPMS = Surface Revolutions Per Minute. 

- 

8.2 SUB ASSEMBLY MNEMONICS: 
? DPR = Dual Propagation Resistivity Sub 

DIR = Directional MWD Collar - 4 
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Mill SURVEY LISTING 



’ . 

.: 
‘. .. 

. . . .’ 
. . 

-, 
-a. ..m 

‘1 A-;-. ._ -_, . ., I. . : 

_- li 

-  . DIRECTIO N AL SURVEYS ii 
cutlm mm8m B W  FFrRuLELm 

WELL .rnm...rn MINEIWR-1 

-  F IElD rn.m.srn vrcm 1 

COUNTY m m m m m OTUFIY RFKIN 
SrFiTE -....m VIC7X3RIIR 

COUNTRY m l l n fw5TRRLIA 

KU lmtXR!Iffl E lJKIT?E 3%" 42' 12.2?'S UIAIG ITUDE 143- 57' 12.34.E 

-  DIREmImcM7 mm8 NmAm 

DIRECTIONFL IIRIUER mm8 NmFtm 

TEECO P W  mmmmmm Ffm W,  Rm SWfQFF 
4% 

RErwRKs 3 ! /I 

A Baker Hughes company 



c. 
. - 

. . 

. 

lELECU DIJEKNR SUW Y LISW  
h=Y . . . . . l ..**.*...*.* . . . . El-p m 

- -/u .  .  .  .  .  .  .  .  .  .  .  .  .  .  

Pap2uf2 
.* .  .  .  .  l .  .  .  .  tJ tMFu+l k lecn A m.: t7~u 23 

SiMy c a k .  lbthxi...** .  .  .  .  l FtiniEm btxre G r id Gxmc tim: 0 
wert. sect. talc. t+?thd.*... 
prQm?dw 

Uerkidd:closured&tiatd~~. b. Dd. hr.: II.28 
. . . . . . . . . . *.. N4. 

*-- H.DpM CIS LE3 IFauMm @pm-l 
G r id Iled. Cm-r.: It.2fl 

TAD. II m i!FmlaT maEGw. 
rpeters lm?ters CkqreEs lEtE?Ei lB?ims  flE!ters  

IlimTR Em CDwilEiRTEs 
/ _ L- 57.0 O .ooO  O .wO 57.00 0.00 0.00 0.00 

i 572.0 515.0 0.6oa 2fi5.w 571.99 2A f).20 -2.69 0.035 
I 7T9.0 147.0 0.400 2t6a 7TE.99 3.82 -0.67 -3.76 0.093 

663.0 144.0 o.E?N 2a2.w EEB 4.H) -1.77 -4.35 O *W  

i 1180.0 103E.o v i*0 142.0 2.500 1.500 2ln.w 214.100 ta37*95 1.V9.86 12.n 7.50 -4.51 %L2 -5.99 % .lE 0.158 0.229 
I- 1265.0 65.0 3.7Do 2a3.Eal tBL74 16.51 -13.16 
1 

-5.97 0.425 
1296.0 31 .o 4.oa.l 2l1*ooo x295&7 78s -T5.00 -10.93 0261 

nKi.0 89.0 4.800 m.Eoa 13EH.40 z im.27 -21.14 -13&i a.36 
.. t473.0 ma 5.400 206.ooO W 2.06 33.00 -283 -1637 023l 

1 3671 1559.0 .o 112sl 86.0 6.wO 6rn 2l6eEial KlELEal E7.63 16685 4T.51 53.77 -3525 -423 -2L42 -26&l kE 
I m*o 62.0 7.400 T92.700 173.Q 61 .I9 54.02 -28.74 0372 

179l.o 58.0 
-- 

7.600 lE7.&10 v fva 6EA3 -EL46 
1EEa.o 89.0 7.6Do lE5.Mo tEP6.19 79El -73.15 -30*oB Ez -31.46 

j 19E.o 1937.0 28.0 29.0 7m 7.Kul TE3600 182.T~ 393.5 19W 3 EEL14 EEiJ li -76&# -80.67 -33 -3.75 a*k4 oTio . 
.- 2. ‘966.0 29.0 8.2Qa 177m 19Eil.M 90.47 %4.66 -3ml am 

-  
(  -  t!Ei.o 29.0 E.f3H 175o5a) 
:;; 2a22.0 27.0 

193.1l 943i -3.65 052l 
E.EMl 173dal 2Dl6.80 -3L24 om 

2050.0 28.0 
9ko6 ZE 

Ea vmal 2aM.46 ml 32 421 362 045 
2om.o 31 .a 9.alo 1w m*o9 106J3 -WI  es! -29.6T O J fB 9 I‘ -. 

F7llmxDmm 

_ 2w.o 26.0 

.- , 

I ERSTMRN i., Q  TELECO  - 
Baker Hughes company 



. 

BOTTOM HOLE ASSEMBLY RECORDS 

Section 10 

. . 



- MWD Run #l 

ITEM (ins.) OD ID (ins.) LENGTH (m) REMARKS 

BIT 12 l/4 
NB ROLLER REAMER 12 l/4 
SHOCK SUB 8 
STRING R/R 12 l/4 
x/o 8 l/4 
TELECO MWD 8 3/4 
STABILIZER 12 l/4 
DC 7 5/8 
DC 7 518 
DC 7 13/16 
DC 7 3/4 
DC 7 5/8 
DC 7 314 
DC 7 5/8 
DC 7 5/8 
DC 7 51[8 

? PONY DC 7 13/16 
JARS 8 l/16 

/w -DC 7 15/16 
DC 7 7/8 
x/o 8 l/8 
1 X HWDP 5 * DART SUB 6 7/16 

G. 11 X HWDP 5 

3 
2 13/16 
2 7/8 
2 314 

2 718 
2 29/32 
2 15/16 
3 
2 13/16 
2 718 
2 718 
2 15/16 
2 13/16 
2 29/32 
2 13/16 
2 718 
2 718 
2 13/16 
3 318 
3 
2 3/4 
3 

0.30 
2.45 
3.44 
2.33 
0.50 

12.37 
1.43 
9.52 
9.13 
9.16 
9.04 
9.33 
9.19 
9.17 
9.33 
9.26 
2.73 
5.76 
9.21 
8.86 
0.55 
9.05 
0.69 

98.18 

HTC ATM 1lHG 
WITH FLOAT 

TSI-23 
B8447-02 DPR 

TOTAL BHA 240.98 

BIT RUN #4 HTC ATM llHG, 12 l/4" 1 X 18,16,13 JETS. -m 
DRILLED FROM 550m TO 1204m. BIT GRADED 2-3-FC-H-E-l-EC-TD 

TELECO MWD DHB 8447-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 



-- 

ITEM (ins.) OD (ins.) ID LENGTH (ml REMARKS 

BIT 8 l/2 - 
NB ROLLER REAMER 8 l/2 1 7/8 
x/o 6 3/4 2 13/16 
TELECO MWD 6 3/4 - 
STAB 8 3/8 3 
DC 6 5/16 2 7/8 
DC 6 5/16 3 
DC 6 5/16 2 7/8 
DC 6 5/16 2 718 
DC 6 l/4 2 '718 
DC 6 l/4 2 13/16 
DC 6 l/4 2 15/16 

. . DC 6 5/16 2 15/16 
DC 6 3/8 2 15/16 
DC 6 l/4 2 718 

. . DC 6 l/4 2 29/32 
DC 6 l/4 2 29/32 - -2 DC 6 5/.16 2 718 

-. s DC 6 5/16 2 718 . 
DC 6 l/4 2 718 

, -PONY DC 6 l/2 2 718 
._ 5 4 JARS 6 3/8 2 5/16 
-. DC 6 l/4 2 13/16 

DC 6 l/2 2 29/32 
_ 1 X HWDP 5 3 '. :_ DIDS 6 '7116 2 314 

14 X HWDP 5 3 

0.24 
1.84 
0.35 

12.70 
1.86 
9.23 
9.16 
9.02 
9.21 
9.16 
9.36 
9.03 
9.39 
9.33 
9.35 
9.14 
9.39 
9.41 
9.36 
9.38 
3.07 
5.40 
9.35 
9.29 
9.05 
0.69 

98.18 

HYCALOG DS61H 

6750-049 
E1674-09 DPR 

TOTAL BHA 290.94 

BIT RUN #6 HYCALOG DS6lH 8 l/2" 3 X 12, 1 X 10, 1 X 11 JETS. 
DRILLED FROM 1209m TO 182lm. BIT GRADED 3-8-RO-N-D-I-FC-CP 

TELECO MWD DHE 1674-09 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 250 - 500 gpm. VALVE GAP"O.90". 

l.- 



. 

MWD Run 13 

ITEM OD (ins.) ID -(ins.) 

BIT 
NB ROLLER REAMER 
X/Q 
TELECO MWD 
STAB 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC _. 
DC 
DC -. DC 

-. DC 
DC .- a DC 
DC *- 
"ONY DC 

i -JARS 
DC 
DC 
1 X HWDP 

2 DIDS 
- 14 X HWDP 

8 l/2 - 0.26 
8 l/2 1 718 1.84 
6 314 2 13/16 0.35 
6 3/4 - 12.83 
8 318 3 1.77 
6 5/16 2 718 9.23 
6 5/16 3 9.13 
6 5/16 2 718 9.02 
6 5/16 2 718 9.02 
6 l/4 2 718 9.05 
6 l/4 2 13/16 9.28 
6 l/4 2 15/16 9.16 
6 5/16 2 15/16 9.19 
6 318 2 15/16 9.19 
6 l/4 2 718 9.35 
6 l/4 2 29/32 9.29 
6 l/4 2 29/32 9.39 
6 5/16 2 718 9.36 
6 5116 2 718 9.39 
6 l/4 2 718 9.02 
6 l/2 2 7/8 3.07 
6 318 2 5/16 5.20 
6 l/4 2 13/16 9.28 
6 l/2 2 29/32 9.07 
5 3 8.84 
6 7/16 2 3/4 0.69 
5 3 125.12 

LENGTH (m) REMARKS 

HUGHES ATM22 

6750-049 
E1644-09 DPR 

TOTAL BHA 290.76 

BIT RUN #lO HUGHES ATM22 8 l/2" 3 X 12 JETS. 
._ DRILLED FROM 182lm TO 2031m. BIT GRADED, 8-8-BT-H-8-2-FC-PR 
- 

TELECO MWD DHE 1674-09 DPR TF4, DATA RATE X4SP 
_- TURBINE FLOW RANGE 250 - 500 &m. VALVE GAP 0.90". 



MWD Run #4 

ITEM @  (ins.) Ifjins.1 

BIT 8112 - 
NB ROLLER REAMER 8 l/2 1 7/8 
x/o 6 314 2 13/16 
TELECO MWD 6 3/4 - 
STAB 8 3/8 3 
DC 6 5116 2 718 
DC 6 5/16 3 
DC 6 5/16 2 718 
DC 6 5/16 2 718 
DC 6 l/4 2 7/8 
DC 6 l/4 2 13/16 
DC 6 l/4 2 15/16 
DC 6 5/16 2 15/16 
DC 6 3/a 2 15/16 
DC 6 l/4 2 718 . . 
DC 6 l/4 2 29/32 
DC 6 l/4 2 29/32 
DC 6 5/16 2 718 

-2 DC 6 5/.16 2 718 .Y m DC 6 l/4 2 718 
?ONY DC 6 l/2 2 7/8 

---JARS 6 3/a 2 5/16 
.- .,; DC 6 l/4 2 13/16 
. -1 DC 6 l/2 2 29/32 

1 X HWDP 5 3 
Y DIDS 6 7/16 2 3/4 
A. 14 X HWDP 5 3 

LENGTH (m) REMARKS 

0.26 
1.84 
0.35 

12.83 
1.77 
9.23 
9.13 
9.02 
9.02 
9.05 
9.28 
9.16 
9.19 
9.19 
9.35 
9.29 
9.39 
9.36 
9.39 
9.02 
3.07 
5.20 
9.28 
9.07 
8.84 
0.69 

125.12 

HUGHES ATM 335 

6750-049 
El644-09 DPR 

TOTAL BHA 290.76 \, 

BIT RUN #I1 HUGHES ATM 335 8 l/2" 3 X 12 JETS. 
-. DRILLED FROM 2031m TO 2107m. BIT GRADED 3-3-RO-N-D-I-FC-TD 

TELECO MWD DHE 1674-09 DPR TF4, DATA RATE X4SP 
-- TURBINE FLOW RANGE 250 - 500 gpm. VALVE GAP 0.90". 
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Section 11 

-. 

DRILLING DIARY 

.: 
.- 



Date Time 

-12-03-93 
06:30 
07:45 
08:OO 
08:45 
09:15 
12:oo 

13:oo 

14:15 
14:45 
16:30 

18:00 -. 
13-03-93 0o:oo 

12:oo 

20:30 
7 22:oo 

- 
‘1 23:45 
- 

14-03-93 0o:oo 
00:45 ,-- L 
03:45 
04:oo 
04:15 

12:oo 

22:oo 

22:45 

-- 
15-03-93 0o:oo 

02:30 -- 

-- 03:45 _. 
07:45 

..a 
-- 
- 08:30 
- 09:30 

(-2 

DRILLING DIARY 

Operation 

Teleco Run fl 
Make up 12 l/4" BHA, dress roller reamers. 
Test RWD memory on MWD. 
Continue making up 12 l/4' BHA. 
Test MWD with rig pumps. 
Continue make up BHA and RIH. 
Tag plug at 522.73m. Drill out plug, float, cement 
and shoe from 522m to 549m. 
Displace hole with KC1 mud and drill out rathole 
from 549m to 560m, sweep clean. 
Take SCR and choke line pressure drop. 
Drill 12 l/4' hole from 560m to 563m. 
Pull back inside shoe, circulate until balance mud 
weight and rig up to perform FIT. Leak off pressure 
825 psi, MW 8.9 pm, shoe at 549m. 
Continue drilling 12 l/4' hole from 563m to 765m. 

Drill 12 l/4' hole from 765m to 1056m. Wash down 
each connection. Flow check drill breaks. 
Continue drilling 12 l/4" hole from 1056m to 1204m. 
Wash and ream each connection and flow check. Bring 
mud weight up from 1.09 to 1.12 S.G. @  19<00 hrs 
Circulate and condition mud until hole clean. 
POOH from 1204m to 1084m, drag 10 - 40 klbs, 1084m . 
swab 2 barrels RIH and pump out from i084m to 967m. 
Continue pull with out pumps to 909m O.K. RIH. 
Circulate bottoms up. 

Continue circulating bottoms up. 
POOH to log. SLM - Flow check before POOH @  shoe 
and with pipe in BOP. Hole took good mud. 
Dump memory on MWD. 
Continue POOH, rack MWD in derrick. 
Rig up schlumberger run #1 DLL-MSFL-AS-GR-AMS. 
in 8 05:21 hrs - out 08:50 hrs. Lay out tools and 
make up Run #2 VSP in @  1O:OO hrs. 
Continue wireline logging schlumberger, run #2 VSP 
out @  18:lO hrs. Run #3 CST in hole @  18:45 hrs out @  
21:40 hrs 100% recovery, rig down. 
Make up wear bushing rig tool RIH. SLM and retrieve 
wear bushing POOH lay out same. 
Make up 9 S/8" hanger and rack in derrick and cement 
head same. 

Rig up and run 9 5/8' casing, fill every 5 joints. 
Weatherford blew hydraulic line on their unit, repair 
same, fill hydraulic tank. 
Continue running 9 5/8" casing. 
Pick up casing hanger continue RIH with 9 5/8"casing 
on drill pipe, land. Out @  O&30 hrs, connect up 
cement lines. 
Circulate prior to cement job. 
Rig up to Halliburton, test cement line to 3000 psi. 
Mix and pump slurry to BHP spec. 



c 

DRILLING DIARY 

Date Time Operation 

5-03-93 09:30 

11:15 
12:oo 

15:30 
16:00 
16:15 

20:30 Pick up and lay out 12 l/4" BHA, 
23:30 Make up 8 l/2" BHA. 

16-02-93 0O:OO 

02:oo 

04:15 

06:15 Circulate bottoms up prior to leak off test. 
07:oo Test l ines - 3000 psi, perform leak off test - E M W  

- 16.1 ppg. 
: 08:OO 

08:15 
10:45 
12:oo 

0 13:30 

RIH to 1207m (work junk sub). 
Drill 8  l/2" hole froml207mto 1209m. 
W o rk junk sub, flow check, pump slug and POOH. 
Continue POOH. Took good mud. 
Service top drive. 

14:oo 

14:30 
14:45 

19:oo 

.z 17-03-93 0o:oo 

12:oo 

16:30 
18:15 

18-03-93 0O:OO 
03:30 
05:15 - 
08:45 

Bump plug with 3500 psi, cement in place 1l:ll hrs, 
break off cement line. 
Set seal assembly and pressure test same. 
Continue pressure testing seal assembly. Test BOP's 
ram, annular to 3000 psi. 
POOH with running tool, lay out same. 
Test shear ram. 
Make up wear bushing and running tool, RIH wear 
bushing won't J  in. POOH wear bushing not on running 
tool, RIH and retrieve, POOH. RIH to 1715m with 
washing tool and wash W .H. POOH. Pick up running tool 
and wear bushing RIH and J in O.K, unable to release 
wear bushing POOH. Tool jammed, lay out and pick up 
#2 running tool and wear bushing, RIH and set O.K. 
POOH. 

Continue make up 8 l/2" BHA and RIH, tag cement at 
1162m. 
Drill cement,  float, firm  cement, shoe and clean out 
rat hole. 
Drill 3m of new hole from 1204m to 1207m. W o rk junk 
sub. . 

Teleco Run B2 
Pick up and make up M W D  and roller reamer, dump 
memory on M W D . 
Make up bit #6 PDC, surface test M W D . 
Continue making up BHA, pick up 30 joints of drill 
pipe and continue to run in with care. 
Fill pipe and wash 17m to bottom at 1209m. Break bit 
in and drill new 8 l/2" hole from 1209m to 1329m. 

Drill 8  l/2' hole from 1329m to 1559m, flow check 
connect ions and drill breaks. 
Continue to drill 8  l/2" hole from 1559m to drill 
break at 1648m. Drill 6m to 1654m. 
Flow check and circulate sample up. 
Continue to drill from 1654m to 1747m. Survey every 
3rd connection. 
Continue drilling 8  l/2" hole from 1747m to 182lm. 
Circulate sample up at geologist's request. 
Pump slug POOH. 
Dump memory on M W D  and rack back same. 



DRILLING DIARY 

Date 

.- 

Time 

09:oo 

18-03-93 12:oo 

16:30 
16:45 
18:30 
21:45 

23:00 

19-03-93 0o:oo 

01:30 
04:15 

05:oo 
12:oo 
13:oo 

r; 
v? 16:15 

18:00 
- 4 19:oo 

19:30 " 2l:OO 
23:30 

d 23:45 
+m 

20-03-93 00: 00 

0l:OO 
04:oo 

TM 

04:45 
1 

05:15 r. 
07:45 
10:30 
12:oo 

-. 
s 21-03-93 0o:oo 

08:15 
08:30 .- 

-- 12:oo 
1; 13:30 
i= 14:oo 

Operation 

Pick up 27m core assembly, make up outer barrels and 
stabilisers. Make up inner barrels and check catcher 
gap. No good. Install extra shims and make up core 
head. 

RIH, lay out jars and pick up new jars. Continue to 
RIH to cut core. 
Wash and ream from 1707m to bottom at 1821m. 
Cut core #l from 1821m to 1828m. 
Pump slug and POOH to change bit and BHA. 
Break off bit and break down core barrel to recover 
core, lay down 9m of barrel. 
Make up bit #8 onto 18m of core barrel and check 
catcher gap. 

Continue, gap no good. Lay out inner barrels (to 
short) pick up 2 more inner barrels. Stand off good. 
RIH to 1796m. Hole good. 
Precautionary ream from 1796m to 1828m (torque 
increase from 1821m). Circulate 5 minutes, drop ball. 
Cut core #2 from 1828m to 1841m. 
Continue to cut core #2 from 1841m to 1842.5m. 
Pump slug and POOH. Tight hole e 1660m, 7OK overpull. 
Flow check 8 shoe. Hole good. 
Break off bit and breakdown core barrel, recover core. . 
Service core barrel and check core. 
Service TDS. 
Make up core barrel and make up bit #9. 
RIH to cut core #3. 
Wash and ream to bottom @  1842.5m, circulate 5 min. 
Drop ball and cut core #3 from 1842.5m to 1844m. 

Continue cut core #3 from 1844m to 1847m. Bit stopped 
drilling. 
Pump slug and POOH. Hole good, took good mud. 
Broke off bit and recovered core. Racked back core 
barrel in derrick. 

Teleco Run #3' 
Make up bit #10 perform memory verification on MWD 
and test same. 
RIH to 1810m (filled pipe at shoe). 
Ream for MWD from 1810m to 1847m. 
Drill 8 l/2" hole from 1847m to 1859m. 
Continue to drill 8 l/2" hole from 1859m to 1970m. 
Survey and wash each connection. 

Drill 8 l/2" hole from 1970m to 2031m. Survey and 
wash each connection. 
Circulate. 
Flowcheck, pump slug, POOH (tight @  1970m backream 
to 1830m. Maximum overpull 70 Klbs e 1891m). 
Continue to POOH, flowcheck at shoe. 
Break off bit #lo. Make up bit #ll. Dump MWD memory. 
Rig up to run Schlumberger. 



DRILLING DIARY 

Date Time 

Y-03-93 14:30 
'U 

22-03-93 0o:oo 
02:oo 
12:oo 

23-03-93 00: 00 

12:oo 
13:30 
14:oo 
14:45 
15:15 
17:45 
18:15 
21:30 

04:45 

-7 23:30 

02:15 
-.- 03:30 

- 

04:45 
06:45 
07:15 
08:45 
1o:oo 
12:oo 
19:30 
21:15 

25-03-93 0o:oo 
a- 03:15 
- 

Operation 

Rig up Log #l DLL, MSFL, SAS, GR, AMS. Run log tl, rig 
down log #l. Rig up log #2 FMS, LDT, CNT, GRMS. Run 
log #2. 

Continue run log #2 FMS, LDT, CNT, GRMS. 
Prepare and run log #3, VSP. 
Continue with log #3, rig down log #3 and rig up log 
#4 RFT, GR, AMS. Run log #4. 

Continue log #4 RFT, GR, AMS, recover sample and rig 
down RFT #l . Rig up and run RFT #2, recover sample 
and rig down RFT #2, rig up and run RFT, #3. 
Continue to run log $4, RFT #3, recover sample. 
Rig down Schlumberger. 
Retrieve wear bushing. 
Make up test plug and RIH and land out. 
Test BOP's. 
POOH with test plug. 
Test surface equipment to 35OOpsi. 
Set wearbushing. 

Teleco Run 84 
Make up bit #ll calibrate and test MWD. Install 
Howco temperature. 
RIH. - 

Continue to RIH to shoe. 
Circulate MWD @  start and finish circulation. 
Circulate for Halco temperature gauge. 
Continue to RIH to 2017m, 14m of fill. 
Circulate for Halco temp gauge reading MWD survey 
@  start, mid and finish of circulation. 
Flow check hole pump slug and pull back to shoe. 
Rig up and recover Halco temp gauge on wireline. 
RIH. 
Tag bridge @  1999m and ream to bottom @  2031m. 
Continue to drill 8 l/2" hole from 2031m to 2056m. 
Drill 8 l/2" hole from 2056m and 2107m. 
Circulate. 
Flow check and POOH. Worked through tight hole from 
2072m to 1940m. Maximum overpull 1OOKlbs (backre'am 
ledge @  1946m). Continue POOH, hole good. 
POOH to shoe. RIH to bottom, circulate bottoms up, 
repeat same. , 
POOH. 



SECTION 12 

MUD RECORD 



REPORTS MUD 

- 

I TELECO RUN # I 1 

I HOLE SIZE ins I 12.25 

I DATE I 12-03 

I TIME I 22:oo 

1 I 2 I 2 2 I3 I3 I 
8.50 18.50 18.50 1 

17-03120-03120-031 

I DEPTH m I 748 

I WEIGHT sg I 1.09 

I VISCOSITY set I 50 

I PV cp I 17 

I YP lb/100 sq ft 19 I 
-- ~~~ 1 5/12 GELS lOs/lOmin 

1.12 Il.12 Il.14 1.16 Il.15 11.15 1 

48 1 45 1 46 1 5o I 48 I 50 

l8 I l6 I 20 19 I 15 I 15 I 

21 1 18 1 30 

6/141 5/8 112/22 

5.0 1 6.0 1 5.5 1 
FILTRATE 
cc/30 min 6.2 

L 

_- 
i- 

5.0 4.8 5.0 

1.0 1.0 1.0 
/ 

HPHT FILTRATE 
cc/30 min 

I 1.0 1.0 1.0 1.0 

8.50 9.40 9.40 I SOLIDS % by vol I 4.50 6.601 6.801 7.40 

I I 93.40 93.20 92.60 
WATER CONTENT 
% by volume 95.5 

SAN,? % by vol Tr 

PH 9.2 

CHLORIDES Kppm 31 

CALCIUM mg/l 240 

POTASSIUM Kmg/l 32.0 
% WT KC1 6.10 

-Tqqx- Tr I Tr I Tr I 

9.0 9.7 9.2 

27 27 26 

160 400 360 

27.7 29.6 25.3 
5.30 5.60 4.80 

. . 
- 



- I TELECO RUN # I 4 I 4 I 
I HOLE SIZE ins 18.50 18.50 1 

I DATE j24-03124-031 

I TIME 115:00121:00/ 

I DEPTH m 12084 I2107 1 

I WEIGHT sg Il.15 Il.15 I 

I VISCOSITY set I 43 I 45 I 
I PV cp I 12 I 17 I 
IYP lb/l00 sq ftl 16 1 20 1 

I GELS lOs/lOmin 1 3/151 4/14/ 

FILTRATE 
cc/30 min 1 4.6 1 4.6 1 

HPHT FILTRATE 
cc/30 min I - I - I 

I CAKE 32nd 1 1.0 I 1.0 I 

I SOLIDS 96 by vol 1 8.501 8.501 

WATER CONTENT. 
% by volume 191.50191.501 

SAND % by vol 0.1 0.1 

PH 9.0 9.4 

CHLORIDES Kppm 51 49 

CALCIUM mg/l 230 120 

POTASSIUM Kmg/l 40.7 37.0 
% WT KC1 7.82 7.11 





VIUP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Appendix 4 Micropalaeontology: Basic Data and Range Charts 

No micropalaeontological analyses were performed on Minerva- 1 samples. 

- 
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VIC/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

Appendix 5 Palynology: Basic Data and Range Charts 

Morgan Palaeo Associates performed palynological analyses on 28 cuttings 
samples, 50 sidewall core samples and 4 core samples from Minerva- 1. The 
range charts appear on the following pages. 



MXNERVA #I - pa1ynologicdl data - 

MORGAN PALAEO ASSOCIATES 
BOX 171 MAITLAND S.A. AUSTRALIA 5573 
PH.(088)322795 FAX.(O88)322798 

C L I E N T: BHPP ------------------------------------------------------------ 
W E L L: MINERVA #l ---------------------------------------------------------------- 
F I E L D / A R E A: OTWAY ---------------------------------------------------- 

A N A L Y S T: ROGER MORGAN DATE : JULY 1992 ------------------------ ---------------- 
N 0 T E S: ALL DEPTHS ARE IN METRES -------------------------------------------------------------- 

FIGURES REPRESENT PERCENTAGES BASED ON 100 SPECIMEN COUNT -------------------------------------------------------------- 
"x" INDICATES RARE PRESENCE OUTISDE THE COUNT -------------------------------------------------------------- 

RANGE CHART OF OCCURRENCES BY LOWEST APP: Algae, Dinos, S/P 

















0563.0 SW 
0594.0 swc 
0617.0 SUC 
0627.0 SWC 
0651.0 SWC 
0760.0 SWC 
0703.0 swc 
0810.0 swc 
0838.5 swc 
0097.0 swc 
0954.0 swc 
0991.0 swc 
1054.0 SWC 
1105.5 SWC 
1149.0 swc 
1166.0 swc 
1179.0 SWC 
1193.0 Swc 
1220.0 swc 
1260.0 SWC 
1271 CUTTS 
1298.0 swc 
1325 CUTTS 
1351.0 SWC 
1398.0 sue 
1410 CUTTS 
1453.0 SWC 
1502.0 SWC 
1510 CCKTS 
1562.0 SWC 
1597.0 swc 
1616 CUTTS 
1629.0 SWC 
1647.0 SWC 
1660.0 SWC 
1690.0 SWC 
1699 CUTTS 
1723.0 SWC 
1747.0 SWC 
1766.0 SWC 
1790 CLJTTS 
1805.0 swc 
1820 CVITS 
1837.3 CORE 
1838.1 CORE 
1839.7 CORE 
1840.3 CORE 

;;;:;: ...... 

XlXXlX 0563.0 SWC 
x 

iiii 
1X11X 
........... 

0594.0 swc 
0617.0 SWC 

............ 0627.0 SWC 

............ 0651.0 SWC 

............ 0760.0 SWC 

............ 0703.0 swc 

............ 0810.0 swc 

............ 0838.5 swc 

............ 0097.0 swc 

............ 0954.0 swc 

............ 0991.0 swc 

............ 1054.0 swc 

............ 1105.5 swc 

............ 1149.0 swc 

............ 1166.0 swc 

............ 1179.0 swc 

............ 1193.0 swc 

............ 1220.0 swc 

............ 1260.0 SWC 

............ 1271 CUT%? 

............ 1298.0 swc 

............ 1325 CUTTS 

............ 1351.0 SWC 

............ 1398.0 swc 

............ 1410 CUTTS 

............ 1453.0 swc 

............ 1502.0 SWC 

............ 1510 CUTTS 

............ 1562.0 SWC 
............ 1597.0 swc 
............ 1616 CUTTS 
............ 1629.0 SWC 
............ 1647.0 SWC 
............ 1660.0 swc 
. . . . . . . . . . . . 1690.0 SWC 
. - . . ..I..... 1699 CUTTS 
. . . . . . . ..I.. 1723.0 SWC 
. . . . . . . . . . . . 1747.0 swc 
-- e a. e s . . . . . 1766.0 SWC _ 

. . I . . . . . . . . .  1790 CUTTS 

. . . . . . . . . . . . 1805.0 SWC 

. . . . . . . . . . a. 1820 CUTTS 

. . . . . . . . . . . . 1837.3 CORE 

. a .I..... s . . 1838.1 CORE 

............ 1839.7 CORE 

............ 1840.3 CORE 
1872.5 SWC . 
1886-89 CUTTS : : : : : : : : : : : . 

1872.5 SWC 
1886-89 CUTTS 

1910-16 CUTTS . . . . . . . . . . . . 1910-16 CUTTS 
1943-49 CUTTS . . . . . . . . . - . . 1943-49 CUTTS 
1947.5 SWC . . . I . . . . . . . - 1947.5 SWC 
1997-03-CUTTS ............ 1997-03 CUTTS 
2021-27 CUTTS ............ 2021-27 CVTFS 
2035.0 SWC 
2061.0 SWC 
2084 CUTTS 
2093 CUTTS 
2098.0 swc 
2101.0 swc 
2102 CUTTS 
2105 CUlTS 
2117 CUTTS 
2123.0 SWC 
2142.0 SWC 
2150 CUTTS 
2157.5 SWC 
2180 currs 
2212.5 SWC 
2222 CUTTS 
2261 CUTTS 
2270 CUTTS 
2294.0 swc 
2318 CUTTS 
2321.0 SWC 
2324 CUTTS 
2333 CUTTS 
2354 CUTTS 
2360.0 SWC 
2392.5 swc 
2408 ClJTTS 
2412.0 SWC 
2425 CUTTS 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2035.0 SWC 
2061.0 SWC 
2084 CUTTS 
2093 CUTTS 
2098.0 SWC 
2101.0 swc 
2102 CUTTS 
2105 CUTTS 
2117 CUTTS 
2123.0 SWC 
2142.0 SWC 
2150 CUTTS 
2157.5 SWC 
2180 CUTTS 
2212.5 SWC 
2222 CUTTS 
2261 Ct.Tl'TS 
2270 CUTTS 
2294.0 swc 
2318 CUTTS 
2321.0 SWC 
2324 CUTTS 
2333 CUTTS 
2354 CUTTS 
2360.0 SWC 
2392.5 swc 
2408 CUTTS 
2412.0 SWC 
2425 CUTTS 



SPECIES LOCATION INDEX 
Index numbers are the columns in which species appear. 

INDEX 
NUMBKR SPECIES 

146 AEQUITRIRJWITES SPINULOSUS 
174 AEQUITRIRADITES TILCBAENESIS 
127 AEQUITRIRADITES VERRUCOSUS 
113 ALISOCYSTA MARGARITA 
185 AmsoPoLLIs CRucIFoRMIs 

50 AMPHIDIADEMA DENTICULATA 
251 ANACOLOSADITES ACUTULLUS 
117 APECTODINIUM BOIYOHORPBUM 
173 APPENDICISPORITES DISTOCARINATUS cf 
189 APPENDICISPORITES-TRICORNITATUS 

56 APTEA SP 
122 APTEODINIUM AUSTRALENSE 

44 APTEODINIW GRANULATUM 
128 ARAUCARIACITES AUSTRALIS 

98 AREOLIGERA SP 
123 AREOSPBAERIDIU?! CAPRICORNUH 

93 AREOSPEAERIDIUI4 SUGGESTIUH 
21s ASTEROPOLLIS ASTEROIDES 
201 AUSTRALOPOLLIS OBSCURIS 
147 BALMEISPORITES HOLODICTYUS 
161 BALXEISPORITES TRIDICTYUS 
271 BANKSIEAEIDITES ARCUATUS 
276 BSAUPREADITES TRIGONALIS 
148 BIRETRISPORITES 

3 BWl 'RYOCOCCUS 
4s CADDASPBAERA HALOSA 
3s CALLAOISPBAERIDIUH ASmRICUIY 

129 CALLIALASPORITES DAHPIERI 
186 CALLIALASPORITES TRILOBATUS 
130 CALLIALASPORITES TURBATUS 
256 CAHEROZONOSPORITES BULLATUS 
261 CWEROZONOSPORITES LATROBENSIS 
202 CAHEROZONOSPORITES OBAIENSIS 
191 UWRBOZONOSPORITES ROBUSTA 
196 CAHEROZONOSPORITES SP 

66 CAN?lINGIA SPINOSA 
52 CASSIDIUM SP 

12s CAUCA SP 
162 CERATOSPORITES EQUALIS 

7s CEATANGIELWISVKRDRUPIANA 
79 CHATANGIELLA TRIPARTITA 
80 CBATANGIELLA VICTORIENSIS 
59 -PBORELLA AMBIGUA 
2s CBLA?wDOPBORELLA NYEI 

149 CICATRICOSISPORITES AUSTRALIENSIS 
176 CICA'fRICOSISPORITES FOVEOAUSTRALIENSIS 
131 CICATRICDSISPORIT LUDBRCXXIAE 
211 CICATRICOSISPORITES HEGA AUSTRALIENSIS 
224 CICATRICOSISPORITES RADIATUS 
179 CINGUTRILETES CLAWS 

19 CIRCULODINIUH DEPLANDREI 
60 CIRCULODINIUH SOLIDA 

200 CLAVIFERA TRIPLEZ 
31 CLEISTOSPBAERIDIUH 

178 CONCAVISSI?!ISPORITES PENOLAENSIS 
16 CONOSPBAERIDIUt '¶ STRIATOCONUS 
77 CONOSPBAERIDIUM TUBULOSUM 

150 CONTIGNISPORITES COOKSONIAE 
209 CONTIGNISPORITES GLEBULENTUS 
163 COPTOSPORA PARADOXA 
203 COPTOSPORA PILEOSA 
151 coPToSPcmAuRINxLY 
104 CORDOSPBAERIDIUH INODES 
152 COROLLINA TOROSUS 

61 CORONIFXRA 
11 CRASSOSPBAERA CONCINNA 

190 CRIBROPERIDINItJH EDWARDS11 
17 CRIBROPERIDINIU?¶ SP 

132 CRYBELOSPORITES STRIATUS 
272 CUPANEIDITESORTBOTEICBUS 
194 CYATBEACIDITES TECTIFERA 
133 CYATBIDITES AUSTRALIS 
252 CYATBIDITES GIGANTIS 
134 CYATBIDITES MINOR 
164 CYCADOPITES FOLLICULARIS 

49 CYCLONEPEELIUH CONPACTUN 
40 CYHATIOSPBABRA 

10s DBFLANDREA DILUYNENSIS 
118 DKFLANDREA OBLIQUIPES 
121 DEFLANDREA PACEYCERAS 
106 DEPLANDREA SPECIOSA 
111 DEFLANDREA TRUNCATA 
197 DENSOISPORITBS VELATUS 

90 DICONODINIUM PUSILLUH 
153 DICTYOPBYLLIDITES 
169 DICTTWOSPORITES COMPLEX 
238 DICTYOTOSPORITES FILOsus 
212 DICTYOTOSPORITES SPECIOSUS 
154 DILUYNITES GRANULATUS 
223 DILUYNITES TUBERCULATUS 

1 DINOFLAGELLATE CONTENT 
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119 
115 

32 
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13 
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33 
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94 
266 
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101 
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36 
46 
41 
47 
97 
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206 
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258 
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53 
67 
30 
51 
48 
89 
21 
22 
37 
54 
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u 1 l .WYN lTE!j GIlAU\HUI.ATUS 
DlLUYNITES TUEERCULATUS 
DINOFLAGELLATK CORTERT 
DINOGYMNIU?4 ACUXINATUM 
DIPHYES COLLIGERUU 
DISPHAERIA MCROPYLA 
EOCLADOPYKIS PENICULATA 
ERICIPITES SCABRATUS 
ESCHARISPHAKRIDIUR SP 
EUCLADINIUM MADURENSE 
KKOCHOSPHAERIDIUR PHRAGWTES 
FALCISPORITKS GRANDIS 
FALCISPORITES SIBILIS 
FIBROCYSTA BIPOLARIS 
FIBROCYSTA VECMNSE 
FLORENTINIA DKANKI - 
FORAMINISPORIS ASYDMETRICUS 
FORAEINISPORIS DAILY1 
FORABINISPORIS WWTHAGGIKNSIS 
FOVKOGLKICHKNIIDITES 
FOVEOTRILKTES PARVIRETUS 
FROHEA FRAGILIS 
GAHBIERINA KDUARDSI 
GAHBIERINA RUDATA 
GAKBIKBINA TWISTED 
GILLINIA HYEKNOPHORA 
GLAPFWROCYSTA DIVARICATUM 
GLAPHYROCYSTA cf MEDUSETTIFORMIS 
GLKICHKNIIDITES 
HAFNIACYSTA SEPTATA 
HALORAGACIDITES HARRIS11 
HERKOSPORITES ELLIOTT1 
HETKROSPHAKRIDIUl!  CONJUNCTUIY 
HETEROSPHAERIDIUB HETEROCANTBUM 
HETEROSPHAKRIDIUR LATEROBRACHIUS cf 
HKTKROSPHAERIDIUH SOLIDA 
HYSTRICHODINIUM FURCATUX 
HYSTRICHODINIU?l PULCRRUM 
KYSTRICHOSPHAERIDIUM TUBIFERUH 
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ISABELIDINIUB BALBKI 
ISABELIDINIUM BBLFASTENSE 
ISABELIDINIUB COOKSONAK 
ISABELIDINIUB CRKTACEUX 
ISABKLIDINIUM XOROJONKNSE 
ISABELIDINIUH PKLLUCIDUH 
ISABKLIDINIUB RECTANGULARE 
ISABELIDINIUH RECTANGULARE CONTRACTUB 
ISABELIDINIUIJ SP 
ISABELIDINIUl¶ THOMAS11 
ISABKLIDINIUH TRIPARITA 
ISCHYOSPORITES PUNCTATUS 
KIOKANSIUl4 POLYPES 
KIOKANSIUH SP 
KLUKISPORITES SCABERIS 
LAKVIGATOSPORITKS OVATUS 
LEPTDLKPIDITKS MAJOR 
LEPTOLEPIDITKS VERRUCATUS 
LILIACIDITKS 
LILIACIDITES KAITARGATAKNSIS 
LYCOPODIACII l ITES ASPERATUS 
LYGISTIPOLLENITKS BALMKI 
LYGISTIPOLLENITKS FLORINII 
HADURADINIUR PENTAGONUM 
MALVACIPOLLIS DIVERSUS 
IYALVACIPOLLIS SUBTILIS 
HANUHIELLA CORONATA 
IYANtBlIKLLA DRUGGII 
MICRHYSTRIDItJB 
MICROCACHRYIDITES ANTARCTICUS 
MICRODINIUH ORNATUM 
?!ICRODINIUB SP 
MILLIOUDIDINIlB4 
NKLSONIELLA ACERAS 
NKLSONIELLA SDIIRKTICULATA 
NKLSONIELLA TUBERCULATA 
NEORAISTRICKIA 
NKVKSISPORITES 
NOTBOFAGIDITES BRACBYSPINOLOSUS 
NOTHOFAGIDITKS ERARCIDUS 
NOTHOFAGIDITES ENDURUS 
NOTHOFAGIDITES FLEMING11 
NOTHOFAGIDITES PROTO ENDURUS 
NOl'HOFAGIDITES PROTO SENKCTUS 
NOTHOFAGIDITES SENECTUS 
NUMMUS HONOCULATUS 
OCCISUCYSTA SP 
ODONOTCHITINA OBESA 
ODONTOCEITINA COSTATA 
ODONTOCRITINA CRIBR~PODA 
ODONTOCHITINA NO HORNS 
ODONTOCBITINA OBESOPORIFERA 
ODONTOCHITINA OPBRCULATA 
ODONTOCBITINA PORIFERA 
ODONTOCHITINA STUBBY 
ODORTOCHITINA VERY STUBBY 
OLIGOSPRAERIDIUM COMPLEX 



37 u~~.)NTOCHITINA STUBBY 
54 ODONTOCRITINA VERY STUBBY 
15 OLIGOSPHAERIDIUC~ COMPLEX 
65 OLIGOSPHAKRIDIUR DICTYOPHORU?¶ 
34 OLIGOSPHAERIDIUB PULCBKRRINUR 

109 OPERCULODINIUM 
221 ORNAMKNTIFKRA t!lINIBA 
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195 PKRINOPOLLKNITKS ELATOIDES 
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277 PERIPORoPoLLKNITKS VESICUS 
140 PEROTRILKTES JUBATUS/BORGANII 
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157 PEROTRILKTKS WBITFORDENSIS 
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188 PHYLLOCLADIDITES EUNUCHUS 
193 PRYLLOCLADIDITKS RAWSONII  
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141 PODOSPORITKS BICRGSACCATUS 
199 PROTKACIDITES SP 
259 PROTKACIDITKS ARNULABIS 
263 PROTKACIDITKS BUN GRANDIS 
260 PROTKACIDITKS GRANDIS 
247 PROTKACIDITES HAPUKUI 
268 PROTKACIDITES INCURVATIS 
273 PROTKACIDITES KOPIKNSIS 
222 PROTKACIDITES LARGE 
269 PROTKACIDITES ORNATUS 
264 PROTKACIDITKS OTWAYKNSIS 
270 PROTKACIDITES PACHYPOLUS 
248 PROTKACIDITES RETICULOCONCAVUS 
278 PROTKACIDITKS TUBERCULIFORHIS 

42 PTEROSPERFSKLLA AUSTRALIKNSIS 
142 RETITRILKTES AUSTRGCLAVATIDITES 
213 RETITRILETKS CIRCOLUMKNUS 
183 RETITRILKTKS FACKTUS 

7 SCHIZOSPQRIS 
6 SCHIZOSPORIS PARWS 
8 SCHIZOSPGRIS PSILATA 
2 SCHIZOSPORIS RKTICULATUS 

158 SENKCTOTKTRADITES VARIRKTICULATUS 
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83 TANYOSPHAKRIDIUB SALPINX 
265 TETRACOLPQRITES OAMARUENSIS 
243 TETRACOLPORITES VKRRUCOSUS 
110 THALASSIPHORA DELICATA 

70 TRICBODINIUn 
236 TRICOLPITES "MINOR" 
226 TRICOLPITES CONFESSUS 
218 TRICOLPITES GILL11 
244 TRICOLPITES LONGUS 
231 TRICOLPITKS SABULOSUS 
214 TRICOLPITKS SP 
208 TRICOLPITES VARIVERRUCATUS 
254 TRICOLPITKS WAIPAWAKNSIS 
274 TRICOLPORITES 
217 TRICOLPGRITES APOXYKXINUS 
245 TRICOLPQRITES LILLIEI 
250 TRILETES TUBKRCULIFORMIS 
159 TRILOBOSPORITES TRIBOTRYS 
143 TRILOBOSPORITKS TRIoRETICULOSUS 
167 TRIPOROLKTKS BIRETICULATUS 
168 TRIPOROLETKS RADIATUS 
144 TRIPOROLKTKS RETICULATUS 
160 TRIPOROLETKS SIEIPLKX 
275 TRIPOROPOLLKNITES AMGIBWS 
246 TRIPORGPOLLKNITES SKCTILIS 

92 TRITHYRODINIUX 
73 TRITHYRQDINIUl4 FINE GRANULATE 
24 TRITHYRODINIU?l GLABRUR 
28 TRITHYRODINIW HARSBALLII  PSILATE 
86 TRITHYRGDINIUB PUNCTATE 
55 TRITHYRODINIUR RKTIC "THICK" 
63 TRITHYRODINIlB¶ SUSPECTIJB 
64 TRITBYRODINIUR THICK VERMIC 

145 VKLOSPORITES TRIQUKTRUS 
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78 XENIROON AUSTRALIS 
43 XIPHOPHORIDIUH ALATUM 





VWP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Appendix 6 Rig Positioning Report 



POSITIONING REPORT 

FOR 

BHP PETROLEUM LTD 

RIG MOVE OF THE 

DRILLING RIG BYFORD DOLPHIN 

LOCATION : MINERVA-1 

BLOCK : VICP31 

DATED : 1ST of March - 9th of March, 1993 

REPORTREF : 2058 



CONTENTS 

ITEM DESCRIPTION PAGE NO. 

Location diagram 

1. ABSTRACT 

2. REQUIREMENTS 

3. SUMMARY OF EVENTS 

4. GEODETIC PARAMETERS 

4.1 Datum 
4.2 Projection 
4.3 Datum Transformation Parameters 
4.4 Geoid/Spheroid Separation 

5. GLOBAL POSITIONING SYSTEM 

5.1 System Description 5 
5.2 GPS Observation 6 
5.3 Differential GPS 7 
5.4 SkyFix Differential Link 8 
5.5 Trimble 4000DL GPS Receiver 10 
5.6 DGPS Operation 11 

6. ACOUSTIC POSITIONING SYSTEM 

6.1 System Description 12 
6.2 Acoustic Velocity Profile 13 
6.3 Transponder Deployment and Calibration 14 
6.4 Seabed Calibration 15 
6.5 ‘Box-In’ Calibrations 16 
6.6 Final Transponder Co-ordinates 17 

7. FINAL DRILLSTEM POSITION 

7.1 Final Differential GPS Position 

8. PERSONNEL AND EQUIPMENT 

8.1 Personnel 
8.2 Equipment 

9. DISTRIBUTION 

1 

2 

3 

4 

5 

12 

18 

18 

20 

20 
21 

22 

t . 



A 

B 

C 

D 

E 

F 

G 

H 

APPENDICES 

OFFSET DIAGRAMS - BYFORD DOLPHIN AND PACIFIC MARLIN 

VELOCITY PROFILE PRINTOUTS 

ACOUSTIC NET DEPLOYMENT AND OASIS SEA-BED AND BOX-IN 
CALIBRATION PRINTOUTS 

GOLF LASER TRACKING PRINTOUTS 

ANCHOR PATTFdZN DIAGRAM 

DGPS FINAL POSITION ANALYSIS PRINTOUTS - MINERVA-1 

SATELLITE AVAILABILITY PREDICTIONS 

DAILY LOG SHEETS 



38’00’s 

w VICTORIA 

39’00’s 

39’30’$ 

\ 
GiEWERAL LOCATION -YAP 

40’00’s 
5 E s R) Y l 0 

: 
00 ow 

6i 
r; r; 



Page: 1 

1. ABSTRACT 

This report details the services provided by RACAL SURVEY AUSTRALIA LIMITED (I&al), prior 
to and during the positioning of the semi-submersible drilling rig “BYFORD DOLPHlN” over the 
MINERVA-1 location in the Otway Basin’ offshore Victoria’ for BHP Petroleum Limited (BHPP). 

Personnel and equipment mobilised to Portland on the 1st of March, 1993. The BHPP supplied 
Standby/Survey vessel M.V. “PACIFIC MARLIN” was mobilised with the survey equipment on the 
2nd of March. On the 2nd of March’ a four transponder acoustic net was deployed and calibrated 
around the MINERVA-1 location. Positioning equipment was set up on the “Byford Dolphin” on the 
3rd of March, 1993. 

The “Byford Dolphin” was positioned over the MINERVA-1 location, on the 6th of March, 1993. 

A final Differential GPS position was obtained’ afkr the “Byford Dolphin” had ballasted down to 
drilling draught, during the morning of the 8th of March, 1993. 

Pronosed Location 

The co-ordinates of the proposed location, MINERVA-1, were provided by BHPP as follows: 

Datum AGD 84 

Latitude : 38” 42’ 12.35” South 
Longitude : 142’ 57’ 12.64” East 

AMG Zone 54 C.M. 141” E 

Easting : 669 869m 
Northing : 5 714 307m 

RigHeading : 230’ 

Final Differential GPS Position - MINERVA-1 

The final DGPS position of the “Byford Dolphin” was derived between 0928 and 1032 hours on the 
8th March, 1993. The final DGPS position was as follows: 

Datum AGD 84 

Latitude : 
Longitude : 

38” 42’ 12.230” South 
142’ 57’ 12.337” East 

AMG Zone 54 C.M. 141’ E 

Easting : 669 862.5m 
Northing : 5 714 311.Om 

Rig Heading : 228.5” 

The final position is 8.2 metres on a bearing of 296.8’ (T) from the intended MINERVA-1 location. 
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2. REQUIREMENTS 

Racal Survey Australia Limited were contracted by BHPP to provide personnel and positioning 
equipment consisting of a 4 transponder Sonardyne net and interfacing to BHPE’s Del Norte 1008 GPS 
receivers for the rig move of the “Byford Dolphin” onto the MINERVA-1 location. Racal’s GNS and 
Oasis II so&are were used to provide real-time navigation and acoustic calibration fkcilities. In 
addition to the acoustic system, Racal were -requested to provide the “SkyFix” Differential GPS as 
back-up to the Del Norte GPS receivers. Racal’s “SkyFix” system was used as the primary navigation 
system. 

The requirements were as follows: 

a. To deploy and calibrate, both in relative and absolute position, a four transponder acoustic 
array around the MINERVA-1 location. 

b. To provide real-time positioning for the semi-submersible drilling rig “Byford Dolphin” during 
the tow and onto the MINERVA-1 location. 

C. To track, using a Golf II Laser system the Anchor Handling Vessels, during anchor deployment 
operations. 

d. To provide a fhal Differential GPS position of the MINERVA-1 well. 
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3. SUMMARY OF EVENTS 

Racal Survey personnel J. Tighe (Surveyor) and K. Perry (Engineer) departed Perth for Melbourne on 
the 1 st of March’ 1993. Racal Surveyor, K. Eddy arrived in Melbourne the same afternoon. 

The Racal personnel departed Melbourne for Portland on the 1st of March, arriving in Portland at 1955 
hours. The Racal personnel met up with BHJ?E representative, P. Riley at the Richmond Henty Motel 
at 2015 hours. The M.V. “Pacific Marlin” was at anchor off Portland. All personnel boarded the M.V. 
“Pacific Marlin” at 00 15 hours on 2nd of March’ departing Portland at 0035 hours. 

The M.V. “Pacific Marlin” arrived at MMERVA-1 location at 0700 hours. Racal equipment was 
installed and fully operational by 0930 hours. 

A STD-12 velocity profile was commenced at 1120 hours. Results are located in Appendix B. 
Between 1350 and 1651 hours on the 2nd of March, 1993, four Sonardyne Compatts were deployed in 
the area around the MINERVA-1 location. 

Between 1759 hours and 2104 hours on the 2nd of March, 1993, the calibration of the acoustic net was 
carried out. The Sonardyne towfish was recovered at 2120 hours. Acoustic/DGPS positioning 
comparisons were completed at 2145 hours. Due to the unfavourable sea conditions the 
“Pacific Marlin” remained at the MINERVA-1 location awaiting instructions from “Byford Dolphin” 
on how personnel were to transfer to the rig. 

At 0820 hours on 3rd of March’ 1993, the “Pacific Marlin” was instructed by “Byford Dolphin” to 
proceed to the rig at ERIC THE RED-l, arriving at 1110 hours on the 3rd of March. 

At 1540 hours, all personnel and equipment were transferred to the “Byford Dolphin”. 

By 1800 hours on the 3rd of March, 1993, the GNS was fully operational and interfaced to the all 
navigation systems. 

At 1436 hours on the 4th of March, 1993, “Byford Dolphin” began recovery of anchors. 

The run-in to the MINERVA-1 location commenced at 0330 hours on the 6th of March’ 1993. Anchor 
handling operations commenced at 0852 hours with anchor No. 6 being set on the seabed. Anchor 
handling operations were completed at 0125 hours on the 8th of March’ 1993, with the final anchor 
No. 1 being set on the bottom. Pre-tensioning operations commenced at 0 130 hours. The “Byford 
Dolphin” moved over the MINERVA- 1 location at 0 130 hours, and ballasting of the rig commenced at 
0135 hours. 

Ballasting operations were completed at 0930 hours on the 8th of March, 1993. The final DGPS 
position observation commenced at 0930 hours and was completed at 1100 hours. The Sonardyne 
Compatts were released between 1400 hours and 1450 hours, and retrieved by the fast standby boat of 
the “Pacific Marlin” . 

The “Pacific Marlin” departed MINERVA-1 for Portland at 1500 hours on the 8th of March, 1993, 
arriving at 2130 hours. 

All personnel departed Portland at 0720 hours on the 9th of March, arriving in Melbourne at 
0830 hours. 

Racal Personnel J. Tighe and K. Perry departed Melbourne at 0840 hours to arrive in Perth at 1040 
(WST) hours. K. Eddy departed Melbourne for Barrys Beach. 

All times, except where stated, are Eastern Standard Time (EST). 
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4. GEODETIC PARAMETERS 

The Geodetic parameters used during the project were as follows: 

The location co-ordinates and the acoustic positioning systems are defined on Australian Geodetic 
Datum 84 (AGD 84). It was determined that the difference between AGD 84 and AGD 66 for the 
MINERVA-1 location was negligible. 

The Global Positioning System (G.P.S.) is referenced to World Geodetic System 1984 o;vCS 84). 

4.1 DATUMS 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (e2) 
Flattening (l/f) 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (2) 
Flattening (l/f) 

4.2 PROJECTION 

AMG Zone 
Central Meridian (C.M.) 
Scale fktor on the C.M. : 
False Easting 
False Northing 
Latitude of Origin 
Unit of Measure 

: 
. . 
. . 
. . 
. . 
. . 

: 
. . 
. . 
. . 
. . 
. . 

: 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

AGD 1984 
Australian National 
6 378 16O.OOOm 
6 356 774.719m 
0.006 694 542 
298.25 

WGS-84 
WGS-84 
6 378 137.0000m 
6 356 752.3142 
0.006 694 380 
298.257 223 563 

U.T.M. 

54” 
141OEast 
0.9996 
500 OOOm 
10 000 OOOm 
0” (Equator) 
International Metre 

4.3 DATUM TRANSFORMATION PARAMETERS 

The datum transformation parameters used in Racal software to convert WGS 84 co-ordinates to 
AGD 84 co-ordinates were as follows: 

GNS Version R2.06A and R2.06D(PC) Oasis II Version 1.7C. 

Dx = + 116.00m 
DY = + 50.47m 
Dz = - 141.69m 
Rx = + 0.230” 
RY = + 0.390” 
Rz = + 0.344” 
Scale(k) = - 0.0983 

4.4 GEOIDBPHEROID SEPARATION 

The computed Geoid/Spheroid separation value (N) at the MINERVA-1 location is -1.77m. This value 
was computed using the Ohio State University OSU91A Geoid Interpretation Program. 
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5. GLOBAL POSITION SYSTEM (GPS) 

5.1 SYSTEM DESCRIPTION 

The NAVSTAR GPS (Navigational Satellite Timing and Ranging Global Positioning System) is an 
USA Military all weather, space based positioning system that transmits signals from a constellation of 
satellites orbiting the Earth. It is capable of providing suitably equipped users worldwide with accurate 
three dimensional positions on or near the Earth’s surface. The accuracy of the determined positions 
can vary from a few millimetres to 100 metres depending on the method of data acquisition and 
processing. System design consists of three integrated parts: the Ground Control Segment, the Space 
Segment and the User Segment. The Space Segment is still in the process of being installed and as 
such is not completely operational. 

When completed, the operational space segment will consist of 21 production satellites and 3 active 
spares; the term Space Vehicle (SV) is used as a synonym for satellite. 
orbits, at approximately 20,2OOkm, having an orbit period of 12 hours. 

The satellites will be in high 

orbital planes, inclined at 55 degrees with near circular orbits. 
They will be arranged in 6 

The final configuration will provide complete 4 satellite (3D) coverage worldwide. With the present 
launch schedule, 24 hour 3 dimensional coverage will not be available until late 1993. 

The current configuration consists of both Block I (testing) and Block II satellites orbiting and 
transmitting healthy data. The Block I’s are SV’s 3, 11, 12, and 13. The current Block II satellites are 
W’s 1,2, 14, 15, 16, 17, 18, 19,20,21,23,24,25,26,27 and 28. The amount of coverage that the 
satellite configuration provides, depends upon the geographical position of the user. 

It should be noted that available coverage does not represent actual usable working periods, as the 
satellites will at times combine to produce poor geometry and therefore poor positioning. This can 
happen for short periods during the middle of multi-satellite coverage and is a result of the limited 
satellite constellations presently available. It is essential to ascertain the periods of good coverage prior 
to commencing any project involving GPS. Predicted satellite availability printouts are contained in 
Appendix G. 

Individual satellites can be set ‘unhealthy’ from time to time whilst they are manoeuvred into new orbital 
planes or due to other operational circumstances which are usually predicted. The status of GPS and 
individual satellites can be obtained from one of the USA based GPS Bulletin Board Services. Prior to 
a project commencing Racal Australia download by modem the current status and almanac file, usually 
from the US Coast Guard Bulletin Board. In addition the Racal Survey Ltd office in Great Yarmouth, 
England monitor the GPS status daily and fax to all Racal operating companies any Notice Advisory to 
NAVSTAR Users (NANUs) that may affect the operational capabilities of the system. 
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5.2 OBSERVATIONS 

There are two important types of GPS observations (observables): 

Pseudo-range and Carrier phase. 

Carrier phase is sometimes also referred to as carrier beat phase. Pseudo-range techniques are 
generally used for navigation e.g. Deltanav. - In high-precision baseline surveying the carrier phase is 
used. Although the (undifferenced) phase can be used directly, it has become common practice, at least 
in surveying applications, to process certain linear combinations of the original carrier phase 
observations (double differences and triple differences). 

5.2.1 Pseudo-ranges 

The pseudo-range is a measure of the distance between the satellite and the receiver at the epochs of 
transmission and reception of the signals. The transit time of the signals is measured by comparing 
(correlating) identical pseudo-random noise (PRN) codes generated by the satellite and by the receiver. 
A code-tracking loop within the receiver shifts the internal replica of the PRN code in time until 
maximum correlation occurs. The codes generated at the receiver are derived fkom the receiver’s own 
clock, and the codes of the satellite transmissions are generated by the satellite system of clocks. It 
follows that unavoidable timing errors in both the satellite and the receiver clock will cause the 
measured quantity (pseudo-range) to differ from the geometric distance. 

In applications offshore where instantaneous positions are required, the Pseudo-range is the preferred 
observable. Given the satellite ephemeris (i.e. the position of the satellite at the epoch of transmission), 
there are seven unknowns: two clock errors, three receiver co-ordinates and the ionospheric and 
tropospheric delays. The effect of the satellite clock error is negligible for the typical navigation 
solution, particularly considering that the time errors are indistinguishable from the ionospheric and 
tropospheric delays. The satellite clocks are constantly monitored and synchronized with GPS time as 
maintained by the control centre. Actual offsets of the satellite clocks are approximated by polynomials 
in time and transmitted as part of the navigation message to the user for the correction of the measured 
pseudo-ranges. The ionospheric and tropospheric delays can be computed on the basis of ionospheric 
and tropospheric models, thus there are four unknowns left X, Y, 2 and receiver clock error. These can 
be determined from four pseudo-ranges measured simultaneously to four GPS satellites. 

5.2.2 Carrier Phase 

The phase observable is the difference between the phase of the carrier signal of the satellite, measured 
at the receiver, and the phase of the local oscillator within the receiver at the epoch of measurement. 
This can be regarded as a biased range measurement of the satellite-receiver distance with the integer 
number of carrier waves being unknown. The wavelength of the Ll carrier is about 19cm. Because of 
the fraction of the carrier phase is measured, the term “interferometry” is often used to describe carrier 
phase techniques. 
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5.3 DIFFERENTIAL GPS (DGPS) 

As the GPS is primarily a USA Defence system it can be expected that the navigation accuracy to the 
civil user will be degraded to about 100 metres standard deviation (Standard Position Service -SPS) as 
specified in the USA 1990 Federal Radio Navigation Plan. The means by which the USA Military 
degrade GPS is with the use of Selective Availability (SA) to control the accuracy of Pseudo-range 
measurements. Essentially, the user is given a false Pseudo-range for each satellite so that the rm&ing 
measurement is in error by a controlled amount. 

DGPS is a means by which the civil user can overcome Selective Availability. It requires a receiver be 
located at a precisely known point Corn which Pseudo-range corrections for each satellite can be 
determined and monitored. These Pseudo-range corrections are then communicated by means of a 
telecommunications link to users at unknown locations. The DGPS technique has proven to be 
particularly effective and can improve the accuracy figure to 5 metres or better with or without 
Selective Availability activated. In the relative mode most of the important systematic errors common 
to the known station and at the unknown location cancel out to improve the accuracy of the computed 
position. 
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5.4 “SKYFIX” DIFFERENTIAL LINK 

Racal Survey Australia Limited introduced its “SkyFix” Differential GPS System in Australia in 
January 199 1, using the Inmarsat Pacific and Indian Ocean marine communications satellites as the 
differential data broadcast link. Extensive performance trials and projects undertaken to date have 
shown “SkyFix” to meet the best industry expectations in terms of quality of service and accuracy. 

f 

The system embodies the successful combination of data capacity, range and coverage with a flexible 
networked approach that lends itself to comprehensive performance and quality monitoring. 

The link capacity of 1200 bits per second allows data from a number of networked reference stations to 
be sent simultaneously without introducing unacceptable delays between reference station and user. 
With four reference stations each generating correction data for ranges from eight satellites, an update 
rate of better than three seconds is achieved by the “SkyFix” system. 

Satellite communications systems, particularly at the Inmarsat L-band frequencies of 1.5 GHz are 
reliable and free of the interference associated with the crowded M.F./H.F. bands. This high data 
integrity gives users confidence that the corrections will be continuously received without interference. 

The “SkyFix” Australian network commenced operation in January 1991, and 
stations at Dampier, Broome, Perth, Adelaide, Sydney, Cairns and Darwin. 

now comprises reference 

The differential corrections generated at each reference station are brought via landline links to the data 
hub and control centre in Singapore where the system is monitored for performance and quality. From 
there a composite message containing full RTCM 104 version 2 formatted data from all reference 
stations is sent via dual redundant links to satellite earth stations at Sentosa Island, Singapore and 
O.T.C. Perth’ Western Australia for uplink and broadcast over the Inmarsat Pacific and Indian Ocean 
Region satellites. 

The design of reference station networks provides a high quality service to major offshore hydrocarbons 
prospect areas, each of which, ideally will be within coverage of more than one reference station. 

The system is easily expandable to provide new areas of coverage by the addition of further networked 
reference stations, with the correction data from these automatically included in the system performance 
and quality control function at the control centres. 

Whilst the DGPS service provider has no control over the operation of the GPS system itself, 
performance can be monitored, quantified and reported to users. The functions of the “SbFix” data 
hub and control centre in Singapore are of fundamental importance as its role is to guarantee the best 
possible system performance. 

The “SkyFix” system includes a 24 hour monitoring facility to ensure the validity of data received at the 
control centre from the DGPS reference stations and that the same data is received over the “SkyFix” 
satellite data link. 

The monitor system that has been developed by Racal Survey is designed to provide maximum system 
performance information availability whilst providing a rapid indication of performance or fault 
problems should they occur. 

Monitoring and control functions therefore include extensive analysis and archiving of the reference 
corrections and the comparison of range rate corrections - arriving from different stations within the 
network. The system also receives the broadcast message from the satellite data link and applies this 
data to a monitor receiver at the control centre to verify positioning performance. Time series plots of 
this performance, in latitude, longitude, height’ together with PDOP and HDOP figures are generated. 

t 
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Monitoring the data on the link in this way also allows link performance to be appraised in terms of 
message success rate and in terms of overall system message delay. 

Other functions include satellite status information, data recording, and a procedural approach to 
providing client information. 

The “SkyFix” combination of the Tnmarsat satellite communications links using the RTCM 104 Version 
2 DGPS data protocol, the reference station’ monitoring and user infrastructure has been shown 
through a growing body of project trials experience to provide a Differentially GPS operating 
environment consistently capable or providing position accuracy’s of 5 metres or better. 

The “SkyFix” scheme is a homogeneous network within the WGS 84 geodetic reference frame. The 
original network’ prior to the Australian extension included ten primary triangulation stations for which 
the WGS 84 values were supplied. The vectors established during this build up create a network 
between the Far East, Australia and Europe. Purely for the purposes of testing the strength and internal 
consistency the network has been subjected to a least squares adjustment by variation of co-ordinates. 
In the final analysis two of the primary triangulation stations, Dongara 38 (W.A.) and Matera (Italy), 
were held fixed. The residual errors pertaining to the remaining eight primaries are listed below. For 
all stations included in the final analysis the mean semi-major axis of the twenty-nine 95% error 
ellipsoids is just over 0.6 metres. The total variation about this mean is contained within plus or minus 
0.6 metres. 

STATION LATITUDE LONGITUDE HEIGHT MISCLOSURE 

Port Stanley (Hong Kong) 
TC 58 (Abu Dhabi) 
Station Hill(Broome W.A) 
Gnangara (Perth W.A.) 
Bologna (Italy) 
Brimmond Hill (Scotland) 
Dunnet Head (Scotland) 
Tromso (Norway) 

0.53m 
0.76m 
0.35m 
1.04m 

- 0.14m 
- 2.85m 
- 1.59m 
- Lllm 

- 1.56m 
- 0.97m 

0.5Om 
l.OOm 
0.02m 
0.32m 
1.50m 
2.25m 

- 0.53m 
0.83m 

- 1.23m 
- 1.82m 

0.39m 
1.16m 
0.81m 

- 0.81m 

1.73m 
1.49m 
1.95m 
2.32m 
0.41m 
3.09m 
2.04m 
2.64m 

For the Australian extension to the network’ two primary geodetic points were used at each site, 
together with the transportable laser ranging site, Gnangara 73 in Perth. Trimble 4000 SST geodetic 
receivers were used to simultaneously obtain phase data which was then post processed to derive the 
vectors between sites. The vector results were entered into “Geolab” 3D adjustment sohare, to obtain 
adjusted values for the reference stations. 
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5.5 Trimble 4000DL GPS Receiver 

The Trimble 4000DL GPS receiver is designed for moderate precision static and dynamic positioning 
applications. The GPS receiver provides time and three-dimensional station co-ordinates at a once-per- ! 
second update rate. 

The receiver receives the civilian coded signal&/A) from the GPS NAVSTAR satellites. The receiver 
automatically acquires and simultaneously tracks GPS satellites and precisely measures carrier and 
code phase and computes position and velocity. 

Latitude, longitude and height values are output on the World Geodetic System (WGS 84) Earth- 
centred, Earth-fixed co-ordinate system. 

The receiver is designed to measure the following observables: 

Coarse/Acquisition (C/A) code Pseudo-ranges 
Rate of change of Pseudo-range 
Integrated Carrier 

C/A code correlation techniques measure the propagation time of the signal from the satellite to the 
antenna. Latitude, longitude, height and time can be determined from measurements made from at least 
4 satellites, by a process similar to triangulation. 

To determine speed and heading, the receiver calculates the rate of change of Range (the range-rate) by 
measuring the Doppler shift of the carrier. 

It is capable of receiving and processing differential corrections from other reference sources using the 
standard format of the Radio Technical Commission for Maritime Services, Special Committee 104 
(RTCM SC-104), Version 1.0 or 2.0 protocols. 

t 
The 4000DL has several options available, including internal data logging memory, event marker 
logging etc. and therefore may be used alone or as part of a more extensive navigation system. 
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5.6 DGPS OPERATION 

During the acoustic net deployment and calibration the DGPS was operated using Trimble’s DeltaNavN 
(DNAVN) 2.71 software in conjunction with a Toshiba T52001100 computer. DNAVN controlled the 
Trimble GPS receiver and applied the RTCM 104 Version 2 differential corrections received from the 
“SlqFix” system to the observed GPS data. The computed DGPS position in WGS 84 was then output 
to the navigation computer and converted to AGD 84. 
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6. ACOUSTIC POSITIONING SYSTEM 

6.1 SYSTEM DESCRIPTION 

Sonardyne high precision acoustic technology incorporates COMPA’IT (Computing and Telemetering 
Transponder) and PAN (Programma ble Acoustic Navigator). The system is available in low, medium 
and high frequency versions. This allows selection of the optimum frequency band to suit each 
requirement. Medium frequency equipment was used during rig move operations. 

The microprocessor-controlled intelligent COMPATT makes direct measurements on the seabed to 
other Sonardyne transponders, and transmits this baseline data back to a ship or submersible via fast 
acoustic telemetry in order to calculate the relative position of each transponder. 

In its interrogator mode the COMPA’IT will measure ranges to 8 individual transponders with just one 
single interrogation. This speeds up ‘mobile’ COMPATI’ operations such as ROV tracking and 
pipelaying. 

The reply frequency of the COMPA’IT is selectable from 15 channels by acoustic command. This 
feature reduces the need for a large transponder stock and increases immunity to ‘rogue’ frequencies. 

Other commands instruct sensors to measure parameters such as water temperature and pressure, and 
at the end of the mission another command will effect recovery. An automatic ‘self-test’ facility can be 
performed without opening the transponder. 

The medium frequency version gives the optimum combination of 3km ranges and 2Ocm accuracy. 
This suits most sub-sea engineering operations including rig moves, pipelaying, jacket emplacement and 
ROV positioning. 
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6.2 ACOUSTIC VELOCITY PROFILE 

An Applied Microsystems ND-12 acoustic velocity probe was used to determine the acoustic velocity 
of the water column at the MINERVA-1 location on the 2nd of March, 1993. The probe was deployed 
over the stem of the “Pacific Marlin”. Readings of the temperature and conductivity were recorded 
against pressure (depth) at 1 metre intervals as it was lowered to and then raised from the seabed. 

The probe recorded a maximum depth of 58.21 metres. 

A mean velocity of 1513.7 ndsec for the entire water column was obtained using the Chen and Milleros 
formula. 

For the acoustic net calibration the following values from the observed profile were entered into the 
Oasis II software: 

0.09 1513.3 
5.90 15 13.2 

10.44 1513.3 
15.05 1513.3 
20.95 1513.5 
25 -47 1513.5 
30.10 15 13.6 
35.86 1513.7 
40.37 1513.8 
45.10 1503.9 
50.11 1503.9 
55.96 1504.0 
58.21 1504.1 

vP(md) 
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6.3 TRANSPONDER DEPLOYMENT AND CALIBRATION 

Sonardyne acoustic transponders were deployed and calibrated from the M.V. “Pacific Marlin” on the 
2nd of March, 1993. 

The transponders were deployed in a quadrilateral, approximately 700-900 metres from the intended 
location. Drop positions and telemetered depths were used as the basis of subsequent calibrations. 

The calibration of the acoustic array was initially to be by the Relative/Absolute method. However, 
due too the prevailing sea state/swell (sea state 6-7,4-5m swell) and problems experienced on previous 
rig moves with acoustic noise interference from the “Pacific Marlin” it was decided that the acoustic 
array would be calibrated by seabed baseline measurements and Boxing-In of two transponders. 

The results from the seabed baseline calibration were considered to be marginal because of the sea 
state/swell and the ambient noise within the water column, possibly due too the shallowness of the 
location (56m). 

Subsequently all transponders were Boxed-In to determine their absolute positions with regards to the 
chosen datum. All transponders were Boxed-In with a circle radius of 300 metres. 
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6.4 SEABED CALIBRATION 

A seabed calibration was carried out on the 2nd of March, 1993. 
Box-In calibration were fixed in this calculation. 

TPl and TP3, co-ordinated by a 

Acoustic Net Relative Positions After Seabed Calibration 

Transponder Easting (m) - Northing (m) Depth (m) 

1 0.00 -0.00 48.10 
2 1150.04 -5.81 55.80 
3 1239.70 -1054.90 51.00 
4 230.57 -103.41 54.70 
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6.5 ‘BOX-IN’ CALIBRATIONS 

The results of the Box-In calibrations as carried out on the 2nd of March, 1993 were: 

Datum AGD 84 
AMGZone 54 CM 141’ East 

TP Code 

1 503 669 332.62 5 714 943.89 48.10 3.1 
2 1106 670 447.32 5 714 736.21 55.80 3.4 
3 1109 670 353.60 5 713 683.17 51.00 3.8 
4 1010 669 369.40 5 713 887.06 54.70 3.4 

Easting(m) Northing Depth RMS 
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6.6 FINAL TRANSPONDER CO-ORDINATES 

The final set of co-ordinates used during the MINERVA-1 project were as follows: 

Datum AGD 84 
AMG Zone 54 C.M. 141’ East 

Transponder Easting (m) Northing (m) Depth (m) 

1 503 669 322.62 5 714 943.89 48.10 
2 1106 670 447.32 5 714 736.21 55.80 
3 1109 670 353.60 5 713 683.17 51.00 
4 1010 669 369.40 5 713 887.06 54.70 
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7. FINAL DRILLSTEM POSITION 

7.1 FINAL DIFFERENTIAL GPS POSITION - MINERVA-1 

The “Byford Dolphin” was positioned over the MINERVA-1 location on the 8th of March’ 1993. 

A final position of the “Byford Dolphin” was determined using Racal’s “SlyFix” Differential 
between 0930 and 1045 on the 8th of March’~1993. A total of 221 samples from 8 constellations 
observed. 

CONSTELLATION SAMPLES SATELLITES 

A 38 26, 16, 12,24,03 
B 2 20, 16, 12,24,03,25 
C 48 20, 16, 12,24,25 
D 4 20, 16, 12,24, 17,25 
E 8 20, 16,24, 17,25 
F 1 20, 16,24,25 
G 46 20,24, 17,25 
H 74 20, 12,24,25 

Total number of samples used = 221 . 

The computed Antenna position’ with constellations given equal weights, was as follows: 

Datum WGS 84 

Latitude : 
Longitude : 
Spheroidal 
Height : 

38” 42’ 07.310” South (s.d. 0.18m) 
142’ 57’ 15.893” East (s.d 0.27m) 

24.94m (s.d. 0.36m) 

GPS 
were 

Transforming the above WGS 84 co-ordinates to AGD 84 using the parameters in section 4, gives the 
following co-ordinates: 

Datum AGD 84 

Latitude : 38” 42’ 12.626” South 
Longitude : 142’ 57’ 10.949” East 
Spheroidal 
Height : 41.67m 

Applying the antenna to datum offsets to the above co-ordinates gives the following drillstem position’ 
over the MINERVA-1 location. 

Datum AGD 84 

Latitude : 38’ 42’ 12.230” South 
Longitude : 142” 57’ 12.337” East 



AMG Zone 54 C.M. 141’ East 
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Easting : 669 862.46m 
Northing : 5 714 311.03m 

RigHeading : 228.5’ 

This position is 8.21 metres on a bearing of 246.83’ True from the intended MINERVA-1 location. 

This final position as obtained using the Trimble GPS receiver and SkyFix was confkmed by the Del 
Norte GPS receiver of BHPE which gave the following &al position:: 

Datum AGD 84 

Latitude : 38” 42’ 12.178” South 
Longitude : 142” 57’ 12.434” East 

AMG Zone 54 C.M. 141” East 

Easting : 669 864.83m 
Northing : 5 714 312.058 

This position is 7.27 metres on a bearing or 3 16.8’ from the inteded MINERVA-1 location. 
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8. PERSONNEL AND EQUIPMENT 

8.1 PERSONNEL 

The following personnel were employed on this project: 

For : Racal Sumev (Australia) 

K. Eddy Surveyor/Party Chief 
J. Tighe I Surveyor 
K. Perry Navigation/Acoustic Engineer 

For : BHPP Limited 

P. Riley Client Representative 
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8.2 EQUIPMENT 

The following equipment was supplied for use on this project: 

1 x Trimble 4000DL GPS Receiver, Cable and Antenna 

1 x “SkyFix” Demodulator 

1 x “SkyFix” Rig Portable 

1 x Toshiba T5200/100 Computer (for DNAV-N) 

2 x Sonardyne Pan Units 

5 x Sonardyne Compatt Transponders 

1 x Sonardyne Tow Fish 

1 x Sonardyne Deck Winch 

1 x Sonardyne Dunking Transducer 

2 x HP 9000/320 Series Desktop Computers 

1 x HP 91221) Dual Disk Drive 

1 x HP 9122C Dual Disk Drive 

2 x HP 35731B VW’s 

2 x Barco Monitors 

1 x HP Quietjet Plus Printer 

1 x HP Thinkjet Printer 

1 x HP 2673A Thermal Printer 

2 x Toshiba T52001100 Computers (for GNS PC Software) 

2 x VGA Monitors 

1 x STD.12 Velocity Probe 

2 x Arma Brown Gyro Compasses 

3 x Interface 80 Units 

1 x Star LC-20 Printer 

1 x Toshiba 1200 Computer (Velocity Probe) 

2 x AC Voltage Stabilisers 

1 x Golf Laser 1 

. plus all associated software (GNS Ver R2.06A, GNS Ver R2.06D PC, OASIS II Ver 1.7C), cables, 
manuals, etc. 
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9. DISTRIBUTION 

Copies of this report have been distributed as follows: 

BHP Engineering - Wollongong 
Attn: Mr. S. Dykes 

BHP Petroleum - Melbourne 
Attn: Mr. R. Willrnore 

Racal Survey - Perth 

: lcopy 

: 2 copies 

: lcopy 

A@ d 3-- f 
Ken Eddy 
Surveyor 

Gareth Jones 
Area Surveyor 
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OFFSET DIAGRAMS - BYFORD DOLPHIN AND PACIFIC MARLIN 
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APPENDIX B 

VELOCITY PROF’ILE PRINTOUT 
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APPENDIX C 

ACOUSTIC NET DEPLOYMENT AND 

OASIS SEA-BED AND BOX-IN CALIBRATION PRINTOUTS 
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r 

A ‘-c 
- e t-1 t Offset : DATUM 

,-) 13 r d i n a t e : +o.o 
Y (1 0 0 r d i f-t a t e : +o.o 

c 3 ystem status 

HP330 computer 
Acoustic System : Med Frequency Sonar-dyne (HPIB Addr. 2) 

Reference System : Delta Nav (Interface 80 Port 2) 
Interface 80 is available on HPIB Addr. 1. 
Synchro Gyro Headings are entered via Interface 80, port 5. 

c Jystem Status 

HP330 computer 
. 2oustic Sy3tem : Med Frequency Sonardyne (HPIB Addr. 2) 

I ‘erence System : Delta Nav (Interface 80 Port 2) 
Interface 80 is available on HPIB Addr. 1. 
Synchro Gyro Headings are entered via Interface 80, port 5. 

Job Information 

MINERVA-1 R/M for BHP on PACIFIC MARLIN by Ken Eddy 

Acola st.ic Net Definition 

4 transponders at a max range of 2500m 

Transponder Code Rep1 y Frequency 
1 CPT7 503 3 
9 3’ CF’T7 CPT7 1106 1109 6 

9 
4 CPT7 1010 10 

r sustic Net Drop Positions 
I 

Transponder Easting Northinq 
1 669323 .OO 5714958.00 
2 670406.00 5714757.00 
3 670345.00 5713694.00 
4 669372.00 5713889.00 

( in metres j 

Acoust.ic Transducer Offsets 

Tow Point X : -7.00l-n. 
Tow Point Y : 8.15m. 
Tow Point Z : 5.00m. 

Tow Lenqth : ~O.OOfll. L 
Tow Spekd : 2 . 0 0 K t 5 . 

FlS Laybach : 10.47f-n. 
F i ‘3 h Depth : 12. i~4rr-1. 

Turn-around Delay 
125.00 
125.00 
125.00 
125.00 

Depth 
51 .oo 
51 .oo 
51 .oo 
51 .oo 



r I CAL Survey Ltd MINERVA- 1 R/M 2 Mar 1993 13:30:59 Page 2 

Speed of Sounld 

13 Depth Values entered Directly 
Depth(m.) Spewi of 5 0 u n d (: m . 7’ 5 . ) 

5:90 10 

10.40 
15.10 
21 .oo 
25.50 
30.10 
35.90 
40 l 40 
45.10 
50.10 
56.00 
58.20 

Acoustic Noi se 

1513.20 1513.30 

1513.30 
1513.30 
1513.50 
1513.50 
1513.60 
1513.70 
1513.80 
1513.90 
1513.90 
1514.00 
1514.10 

Normal Standard Error : . 50m 
Range (m. ) 0 250 500 750 
Noise(m.) .50 .50 .50 .50 

Ti des 

Time : 0000 0200 0400 0600 
Height : 0.0 0.0 0.0 0.0 

all Heights in metres 

Reference System Antenna Offset 

Antenna X : O.OOm. 
Antenna Y : O.OOm. 
Antenna 2 : O.OOm. 

S,,lkroidal Information 

Maximum Range : 2500.00m. 
1000 1250 1500 1750 2000 2250 

. 50 .50 .50 .50 .50 .50 

Semi-Major Axis: 6378160.000m. 
Inverse Flattening: 298.25000 

Transformation from AGD84 to WGSS4 

Delta X (m): -116.00 
Delta Y (m): -50.47 
Delta Z (m): 141 .69 

X Rotation (secsj: -. 230 
Y Rotation (sets): -. 390 
Z Rotation (sets): -.344 

Seal e (ppm): . 0983 

0800 1000 1200 1400 1600 1800 
0.0 0.0 0.0 0.0 0.0 0.0 

2500 
. 50 

2000 ( ,200 
0.0 0.c 

‘rejection : Uni versa1 Transverse Mercator / Transverse Mercator 
False Eastinq: 5 0 0 0 0 0 m . Latitude 0 f 0 I- i g i n : 0 00’00.000” 
Fal se 

Northin;: 
1 rjrJC)ijfjCJljm. Central Meridian: 141 00’00.000”E 

Grid Scale C0nstant:0.999~00000 
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(17 y Offset : -7.00 

WAYPOINT MODE 

Dropping Transponder 1 

Current Offset : STERN 
X Coordinate : +o. 0 
‘I Coordinate : +35.6 

Current Offset : STERN 
X Coordinate : +o. 0 
Y Coordinate : -35.6 

l +* Tpdr 1 Dropped at 14:33:54 l ** 

DATUM GPS : E 
STERN GPS . . E 

GPS Position Used for Drop 

Acoustic Net Drop Positions 

Tra .ponder Eastinq Northing 
1 669307.16 5714934.44 
-8 

5 
670406.00 5714757.00 
670348.00 5713694.00 

4 669372 .OO 5713889.00 
( in metres ) 

WAYPOINT MODE 

- 
opping Transponder 2 

v 

*** Tpdr 2 Dropped at 14:53:53 **+ 
DATUM GPS . . E 
STERN GPS : E 

GPS Posi tion Used for Drop 

Acoustic Net Drop Positions 

Transponder Easting Northing 
1 669307.16 5714934.44 
2 670435.80 5714740.28 
1, 

;; 
670348.00 5713694.00 
669372 .oo 5713889.00 

(, i I-I m e t r e s j 

2 Mar 1993 13:31:01 Page 3 

669273.43 N 5714923.07 
669307.16 N 5714934.44 

Depth 
51.00 
51 .oo 
51 .oo 
51 .oo 

670452.78 N 5714771.57 
670435.80 N 5714740.28 

Depth 
51 .oo 
51 .oo 
51 .oo 
51 .oo 
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WAYPOINT MODE 

2 Mar 1993 15:05:53 Page 4 

Dropping Transponder 5 

WAYPOINT MODE 

Dropping Transponder 3 

+** Tpdr 3 Dropped at 16:29:04 +++ 
DATUM GPS . . E 670305.96 N 5713675.52 
STERN GPS . . E 670341.04 N 5713681.61 

GPS Position Used for Drop 

t rustic Net Drop Positions 

Transponder Easting Northi ng Depth 
1 669307.16 5714934.44 51 .oo 
2 670435.80 5714740.28 51.00 
3 670341 .04 5713681 .61 51 .oo 
4 669372.00 5713889.00 51 .oo 

( in metres j 

WAYPOINT MODE 

Dropping Transponder 4 

*** Tpdr 4 Dropped at 16:51:42 *it+ 

DATUM GPS . l  E 669334.24 N 5713870.36 
STERN GPS . . E 669366.61 N 5713885.19 

GPS Position Used for Drop 

A,justic Net Drop Positions 

Transponder Eastinq Northing Depth 
1 669307.16 5714934.44 51 .oo 
2 670435.80 5714740.28 51 .oo 
3 670341 .04 5713681 .61 51 .oo 
4 669366.61 5713885.19 51 .oo 

c in metres j 

Acoustic Net Drop Positions 

Transponder Easting Northinq Depth 
1 669307.16 5714934.44 48.10 
? L El70435. so 5714740.28 55.80 
3 670341 .04 5713681 .61 51 .oo 
4 c> E, q 3 E, t; r; 1 . 5713885.19 54.70 

c i I-I met rec. ,) 
TA3,125.S6 
-I-’ -:, 125.86 
1 ;I ( 1 2 5 . 8 If, 

i 



ACAL Survey Ltd MINERVA-1 R/M 

TA1OJ25.86 
P Al 3t 1500m/s 
PAN Firmware Version: v7.11 : MF,DS,XC,LB 
PAN Telemetry Wait set to 4sec 
PAN Window Width set to 5sec 

Acoustic Net Definition 

2 Mar 1993 16:57:03 Page 5 . 

4 transponders at a max range of 2500m 

Transponder Code Rep1 y Frequency Turn-around Delay 
1 CPT7 503 3 125.00 
? 

; CPT7 CPT7 1106 1109 9 6 125.00 125.00 
4 CPT7 1010 10 125.00 



’ qCAL Survey Ltd MINERVA- 1 R/M 

BOX IN TRANSPONDER 1 

Speed of Sound Correcti or-1 5’ 

TX Fi sh TxDep Vsnd 
1 

v c 0-r 
12.0 48.1 1513.6 1 . 0 0 9 0 7 

Data for Calculation 

N o Eastinq(GPS)- 

1 
2 
3 
4 
5 

17” 
8 
9 

10 

669057.66 5714759.64 312.74 325 .8 0.0 
669047.40 5714777.44 312.53 333.2 0.0 
669039.49 5714792.31 311.32 338.6 0.0 
669034.17 5714808.96 311.54 346.4 0.0 
669030.38 5714824.56 3 13.19 350.1 0.0 
669027.92 5714860.10 304.81 355.5 0.0 
669027.47 5714878.65 304.90 353.2 0.0 
669030.67 5714896.47 299.97 350.5 0.0 
669028.07 5714911.58 306.11 347.3 0.0 
669029.25 5714932.76 306.21 343.7 0.0 

Current Offset : DATUM 
X Coordinate : +o. 0 
Y Coordinate : +o. 0 

11 669013.81 
12 669008.43 
13 669004.30 
14 669000.72 
15 668992.10 
16 668987.44 
17 668986.54 
18 668987.14 
19 668991 .27 
‘0 668996.86 
‘1 

i2 
669009.36 
669022.65 

23 669047.94 
24 669064 -98 
25 669079.60 
26 669094.74 
27 669112.35 
28 669129.08 
29 669148.80 
30 669163.69 
31 669185.96 
32 669206.58 
33 669222.25 
34 669247.65 
35 669269.39 
36 669287 .95 
37 669311.49 
‘3 8 669331.87 
-1 c 2 669348 .qq 
-70 669371 ..I,’ 

5714972.68 
5714987.15 
5715005.97 
5715024.69 
5715043.81 
5715083.39 
5715099.66 
5715120.91 
5715139.36 
5715157.27 
5715166.70 
5715182.64 
5715201.18 
5715210.12 
5715215.28 
5715219.39 
5715222.77 
5715 226.41 
5715230.02 
5715228.37 
5715233.51 
5715238.82 
5715238.48 
5715244.98 
5715249.10 
5715250.5: 
5715254.54 
5715249.06 
5715252.84 
5715?5c7 01 -c _. 
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Plan Range 

309.92 
318.66 
324.14 
335.28 
343.72 
360.30 
367.93 
375.53 
378.06 
383.89 
381 .99 
379.19 
371 .89 
364.95 
358.25 
349.86 
342.29 
335.85 
329.34 
321 .41 
314.54 
311.58 
304.40 
305.72 
C:O4.08 
::03.3E, 
304.93 
311.29 
3 15 33 -43 
224.40 

Gyro 

341.9 
340.5 
339.7 
341 l  1 
345.2 

1.1 
10.1 
19.5 
29.3 
40.3 
52.0 
62.8 
77.3 
83.1 
87.2 
89.7 
90.9 
90.6 
91.1 
88.7 
90.1 
87.8 
87.5 
86.6 
85.7 
85 .O 
89. 1 
86.7 
8 ‘3 . (5 
9 3 . 6 

RMS(ref) 

0.0 ’ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 { 
0.0 
0.0 
0.0 
0.0 
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Data for Calculation 

253 669016.14 5715000.88_ 304.55 192.5 
25 4 669013.71 5714987.76 305.19 194.2 
255 669012.77 5714976.65 306.55 196.8 - 
256 66901 1 .56 5714964.79 308.34 200.4 
25 7 669010.34 5714952.97 310.14 201.4 
258 669012.56 5714943.79 309.15 200.5 
2 5 ‘3 fi6901 2. 83 5714933.48 312.31 199.1 
260 669012.36 5714923.24 313.26 197.2 
261 669011 .86 5714913.09 314.34 192.4 
262 66901 1.22 5714902.29 315.19 185.3 
263 669011.13 5714890.97 316.85 177.1 
264 669012.04 5714880.32 318.24 167.7 
265 669014.68 5714868.95 314.32 161.0 
‘-I 5 6 669018.72 5714856.76 311.33 152.1 

17 669027.16 5714844.52 303.35 144.9 
268 669036.15 5714833.21 301.19 140.9 

Fi x Points for Box-in Calibration up to observation 144 

Eastinq(GPSj 

MINERVA-1 R/M 2 Mar 1993 17:32:58 Page 11 

Northi nq(GPS) Plan Ranqe 

. 57lS500 

57 14500 1 : 

Gyro RMS(ref) 

0 . 0 
0.0 
0.0 

,o.o 
‘0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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Solution Residual 5 

No /? e f 1 d IJ d \ Plan hanqe 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
‘4 

5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
- 3 

4 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4- t; 
49 
50 
51 
E? 

t 
-3 

-,z 0 -1 . ,:, 

- 8 . 'j 

- '3 . El  

-6.7 

-1 ':; 

-;:4 
2.8 
4.4 

10 . 0 
12.8 
- 0 . 0 

1.7 
0.0 
3.6 

-1.4 
-2. 6 

.- -2. -J 
-3.6 
-6.5 
-5.4 
-2.3 
-4.1 
-4.3 
-5.4 
-5.9 
-7.6 
-6.9 
-6.5 
-5.4 
-4.4 
-5.6 
-5.3 
-6.8 
-4.5 
-5.7 
-5.2 

- . 9 
5.9 
E J . 2 
5.5 
7 -, 3.3 
1.4 
1.4 

. 5 
2.0 

.7 
i b . 1 
-.l 
1 . Cl 

F, 
1 : E, 

- 1 . E: 
. 7 * 

3 12 ..74 
312.53 
311.32 
311.54 
313.19 
304.81 
304.90 
299.97 
306.11 
306.21 
309.92 
318.66 
324.14 
335.28 
343.72 
360.30 
367.93 
375.53 
378.06 
383.89 
381 .99 
379.19 
371 .89 
364.95 
358.25 
349.86 
342.29 
335.85 
329.34 
321.41 
314.54 
311.58 
304.40 
305.72 
304.08 
303.36 
309.93 
311.29 
315.33 
324.40 
329.15 
335.33 
336.84 
334.00 
332.84 
326.35 
324.34 
314.85 
5 ‘I 1 .8 1 
305.98 
304.31 
3 0 0 . 7 rj 
3 0 1 . 7 1 

MINERVA-1 R/M 2 Mar 1993 17:35:36 Page 12 
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Solution Residual 3 

No Re 5 i d IJ a 1 Plan Ranqe 

266 -4.6 311.33 
267 -8. 2 303.35 
268 -5.7 301.19 

Sol IJ t i on 
Eastinq Northinq 

66932: .43 5714943.87 

RMS Residual : 4.0 
Worst 8 Values: 10 

. . 9 
. . 1 
: 240 
. . 3 
: 128 
: 241 
. . 2 

12.83 
9.99 
9.81 
9.71 
9.65 
8.99 
8.95 
8.93 

Sol ut i on Resi dual s 

No Residual Plan Ranqe 

r 

7 
8 

11 
12 
13 
14 
15 
16 
‘7 
I‘ 8 
19 
20 
21 
22 
3 L3 
24 
25 
29 
30 
31 
32 
33 
34 
35 
-I 3 
> 3 s 
38 
-> , 3 
, iI 

-2.5 
-1.6 

2.6 
4.2 
- . 2 
1.5 

2 
,:4 

-1.6 
-2.7 
-2.5 
-3 8 
-;1:, 
-5.5 
-2. 4 
-4.2 
-4.5 
-5.5 
-6.0 
-5.5 
-4.4 
-5.7 
-5.4 
-6.8 
-4.6 
-IT 7 
-;:, 

I- -.zl 
6 . 0 
c -, -‘ . 2 
5.6 

Depth 
48.10 

313.19 
304.81 
304.90 
299.97 
309.92 
318.66 
324.14 
335.28 
343.72 
360.30 
367.93 
375.53 
378.06 
383.89 
381 .99 
379.19 
371 .89 
364.95 
358.25 
329.34 
321 .41 
314.54 
311.58 
304.40 
305.72 
304.08 
303 .:36 
309 .q3 
311.29 
3 15 3.3 . 
L4.40 
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‘Jolution Residuals 

No Residual Plan Ranqa 

213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
-3 6 

-7 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
242 
243 
244 
245 
246 

‘7 
,‘8 

;49 
250 
251 
255 
256 
257 
258 
259 
260 
261 
2132 
263 
264 
-’ 6 5 L 
266 
268 

-1.4 
‘1 . 0 
1.7 
3.4 
3 .2 

-1 .o 
1.4 
1.6 

-1.3 
. 6 

7 
-;:6 
-1.9 

4 
A:4 
-2.2 

- . 1 
-2.3 

3 3 L.J 
3.5 
’ 1 
;:o 
2.9 
2.4 
4.6 
4.1 
4.1 
6.3 
6.3 
6.7 
5.2 
3.1 
2 .2 
1 . 1 

9 
20 
-3.4 
-5.0 
-3.4 
-2. 3 

-.9 
2.3 
-, L . 3 
‘7 1 
Lo 

Cl . d 
1 5 . L 

-1 6 
-& 
-5.4 

312,43 
311.45 
310.79 
311.86 
311.34 
311.15 
313.46 
314.53 
313.54 
315.70 
313.95 
313.22 
312.59 
311.81 
309.05 
302.35 
301.02 
293.15 
290.56 
285.93 
277.70 
272.70 
266.06 
260.93 
259.68 
257.33 
257.35 
263.68 
268.13 
273.72 
279.56 
291.25 
296.93 
300.81 
303.30 
306.68 
306.38 
306.55 
308.34 
310.14 
309.15 
312.31 
313.26 
314.34 
315.19 
316.85 
318.24 
314.32 
311.33 
301.19 

e 
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sg tion 
Eastinq Nor-thing Depth 

669322.62 5714943.89 48.10 

RMS Residual : 3.1 
Worst 8 Values: 33 

: 244 
: 126 
. . 13 
: 171 
. '42 . c 
. . 243 
. . '3 1 

6.81 
6.73 
6. 69 
6.65 
6.57 
6.28 
6 -26 
6.24 

Job Information 

f@‘UERVA-1 R/M for BHP on PACIFIC MARLIN by Ken Eddy 

Acoustic Net Drop Positions 

Transponder Eastinq Northinq Depth 
1 669322.62 5714943.89 48.10 
2 670435.80 5714740.28 55.80 
3 670341 .04 5713681 .61 51 .oo 
4 669366.61 5713885.19 54 ‘ 70 

C in metres ) 
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60x IN TRANSPONDER 3 

Speed of Sound Corrections 

T >: Fish TxDep 
3 12.0 51.0 

Data for Calculation 

N 0 Eastinq(GPS) Northinq(GPS) PIan Ranqe Gyro RMS(ref) 

1 
.- L 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
‘5 
-‘6 
27 
28 
30 
31 
32 
33 
34 
35 
36 
57 
3; P 
3 ‘3 
40 
41 
4: 
45 
46 
“7 
_ tz 

670373.52 
670347.14 
670333 -51 
670307.02 
670282.09 
670263.84 
670238.52 
670203.69 
670191 .32 
670164.49 
670148.27 
670124.58 
670120.13 
670105.40 
670093.06 
670092.35 
670093.06 
670096.17 
670093.59 
670086.44 
670087.13 
670078.89 
670069 l 14 
670069.85 
670059 .Ol 
670048.82 
670040.38 
670040.06 
670075.25 
67.0089.19 
67’0121 .05 
670140.28 
670158.04 
670188.36 
670229.31 
670244.77 
670288.78 
670330.71 
670346.56 
670388.13 
6 7 0 4 1 4 . 5 4 
670527.38 
670521 .93 
6 7 0 5, 1 I? . 0 4 
670625.44 

5714012.04 
5714006.64 
5713995.53 
5713977.59 
5713973.72 
5713975.79 
5713953.71 
5713954.05 
5713947.60 
5713944.04 
5713945.88 
5713'316.71 
5713915.66 
5713892.45 
5713870.64 
5713852.84 
5713845.15 
5713812.61 
5713793.09 
5713768.14 
5713747.54 
5713722.63 
5713696.54 
5713691 .22 
5713664.28 
5713640.01 
5713586.35 
5713571.91 
5713516.53 
5713496.17 
5713468.32 
5713445.31 
5713424.36 
5713397.23 
5713389.27 
5713367.71 
5713360.72 
5713341.41 
5713334 14 
571 - 3 

. 
33: . 80 

5713322.21 
5713350.72 
5713345.79 
5713436.86 
5713474.11 

319.31 
310.25 
303.77 
299.62 
295.74 
295.82 
304.56 
311.64 
314.58 
322.83 
327.48 
330.69 
330.60 
326.05 
315.60 
305.50 
295.93 
286.15 
278.09 
272.74 
273.70 
273.83 
279.22 
287.01 
297.79 
309.12 
331 .08 
337.61 
329.28 
331.13 
325.16 
322 
331:;: 
334.52 
335.12 
344.66 
346.48 
353.84 
365.52 
371 .06 
379.45 
381.56 
373.51 
354.5s 
Z:46.37 

249.8 0.0 
250.4 0.0 
247.1 0.0 
246.4 0.0 
249.8 0.0 
253.7 0.0 
257.7 0.0 
255.4 0.0 
249.3 0.0 
240.7 0.0 
231 .6 0.0 
222.5 0.0 
211 .6 0.0 
201 .I: 0.0 
193.6 0.0 
191 .8 0.0 
195.9 0.0 
199.2 0.0 
200.0 0.0 
204.2 0.0 
209.3 0.0 
211 .o 0.0 
210.1 0.0 
210.3 0.0 
212.0 0.0 
207.3 0.0 
181 .8 0.0 
168.4 0.0 
149.2 0.0 
143.8 0.0 
143.1 0.0 
144.2 0.0 
140.9 0.0 
134.2 0.0 
124.0 0.0 
116.1 0.0 
115.8 0.0 
115.9 0.0 
108.: 0 . 0 

96.2 0.0 
87.8 0 . 0 
49.4 0.0 
37.1 0.0 
-I 7 -3 L 0 . 0 
2 0 . 0 0.0 

Vsnd Vcor 
1513.6 -- 1.00909 

2 Mar 1993 17:54:46 Paqe 2 
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Datir for Cal cul at i on 

No Eastinq(GPSj N o r t, h i I-I q ( G  F’ 5 j F’l an Hanqc Gyro 

168 670064.15 5713546.1% 315.92 327.4 
169 67006’:. 88 5713547.60 318.07 333.6 
170 670061 .56 5713568.88 320.14 336.4 
171 670046.00 5713578.13 ‘320.00 338.4 
172 670044.91 5713593.72 319.72 339.9 
173 670032 -48 5713604.14 320.82 344.3 
174 670041 .Ol 5713627.44 324.44 347.8 
176 670027.49 5713657.90 324.25 354.7 
177 670022.95 5713690.02 325.12 356.6 
178 670022.88 5713692.97 327.86 359.6 
179 670032.32 5713716.46 328.77 1.5 
180 670019.29 5713739.88 330.90 6.1 
181 670030.39 5713763.74 332.29 9.9 

33 670040.25 5713793.41 335.45 21 .6 
14 670049.05 5713818.48 334.03 24.6 

185 670048.31 5713822.14 337.04 28.1 
190 670101 .05 5713926.57 347.83 39.1 
191 670146.58 5713927.93 349.25 44.2 
194 670138.05 5713979.02 354.21 53.8 
195 670163.01 5713995.88 362.19 56.0 
196 670177.40 5714006.32 363.22 55.6 
197 670202.66 5714009.83 367.66 60.5 
19’ 670215.63 5714032.66 373.15 60.4 
19. 670241.16 5714034.97 376.83 66.6 
200 670244.32 5714049.57 381 .08 71.3 
201 670268.16 5714052.44 384.09 74.1 
202 670281.26 5714061.69 386.77 80.2 
203 670307.71 5714066.92 391.99 86.0 
204 670336.15 5714067.21 393.35 89.0 
209 670430.21 5714080.66 404.18 110.6 
211 670469.79 5714074.23 403.81 113.0 
212 670484.22 5714066.60 407.32 113.1 

‘3 670498.50 5714059.67 409.80 109.9 
b r’5 670543 .92 5714049.55 416.93 109.4 
216 670570.78 5714051.10 420.73 113.9 
217 670572.59 5714049.33 425.40 119.4 
218 670587.29 5714041.09 429.35 122.0 
219 670605.29 5714031.72 430.47 126.8 

MINERVA- 1 R/M 2 Mar 1993 18:32:45 Page 5 

RMS(ref) 

0.0 
0.0 
0.0 

. 0.0 . 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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F i x Points for eox-in Calibration up to observation 79 
/ 

t 

5714500 

. 

5734000 

Jpdr 4 
1010 

57 13 000 

669500 670800 6?0500 67 1000 

,- ution Residuals 
. 

No Residual Plan Ranqe 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 9 

1; 
14 
15 
‘G 

-9.G 
12.6 
-8.5 

2.4 
-2 5 . 
-9.2 
11.7 

3.3 
5.6 
2.0 

-4.6 
5.rj 
2.5 
2.9 

-3.9 
-4.5 

319.31 
310.25 
303.77 
299.62 
295.74 
295.82 
304.56 
311.64 
314.58 
322.83 
327.48 
330.G9 
330.60 
326.05 
315.60 
.3 0 5 . 5 0 

c 
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Residuals Solution 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
30 
21 

.- L 

33 
34 
35 
36 
37 
38 
39 
4p 
4 
42 
45 
46 
47 
48 
50 
51 
52 
"3 

4 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
69 
7 I‘ 
71 
72 
'2 

.i 

-9.4 
- . 5 

- 2 .7 
-6.1 

1 . 0 
3 .3 

I,‘., 
4.5 
3.9 
2.6 
4.3 
6.0 
5.7 
8.0 
9.1 
3.5 
7 .? 
4.4 

16.0 
10.8 
17.2 
10.8 
15.6 

9.3 
12.5 

5 .2 
-4.4 
-2.4 

2.0 
-4.9 

1 .2 
1.8 

-11.7 
-24.6 

- . 1 
1 . 1 
7.8 
9 . 5 

12.1 
2.4 
3.3 
5.1 

-2. 1 
-7.7 

5.0 
-6.4 

1 0 . " 
7.8 
4.6 
1 7 . i 
71 3 
;:2 
4 .L' 

i I- -l 5 L - ._ ‘!I :: 

2 :3 Ii, . 1 5 
L7E.03 
272.74 
173.70 
'73.83 L 
‘7’-7*LZ LC - 

: 8 7 . 0 1 
'97.79 L 
3 lj ‘3 . 1 2 
331.08 
337.61 
3:'s. 28 
331.13 
325.16 
322.62 
331.32 
334 .52 
335.12 
344.66 
346.48 
353.84 
365.32 
371.06 
379.45 
381.56 
373.81 
354.58 
346.37 
326.94 
318.93 
310.14 
302.78 
301.24 
300.59 
299.47 
302.85 
303.30 
308.71 
314.41 
320.85 
327.83 
329.78 
333.88 
337.81 
342.43 
345.35 
349.31 
,:55.80 
3 6 3 . 5 Cl 
36'3. I)6 
377.42 
384.53 
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Solution Residuals .- 

No Resi dual Plan Ranqe 

200 
201 
202 
203 
204 
209 
211 
212 
213 
215 
216 
217 
218 

I9 I 

Solution 

3 
20 
2.3 
6.3 
9.6 
- . 3 

-3.9 
2.4 
6.5 
4.0 

-6.7 
-1.4 

1.7 
.3 

381 .O8 
384.09 
386.77 
391.99 
393.35 
404.18 
403.81 
407.32 
409.80 
416.93 
420.73 
425.40 
429.35 
430.47 

Easting Northi nq Depth 
670352.24 5713683.82 51 .oo 

RMS Residual : 7.0 
Worst 8 Values: 191 

: 54 
. . 38 
: 36 
. . 40 
: 147 
: 108 
: 150 

Solution Residuals 

No 

‘4 
5 
8 
9 

10 
11 
12 
13 
14 
15 
16 
18 
19 
2 0 
21 
22 
23 
24 
?I- 3 
-’ Et 

Residual 

1.7 
-3.2 

2.7 
5.0 
1.4 

-5.2 
4.5 
2.0 
2.4 

-4.3 
-4.9 

- . 8 
-3.0 
-6.4 

. 9 
-2 .4 
-4.2 

4.5 
3.9 
2.6 

30.06 
24.59 
17.21 
15.95 
15.59 
14.81 
14.80 
14.39 

PJ an Ranqe 

299.62 
295.74 
311.64 
314.58 
322.83 
327.48 
330.69 
330.60 
326.05 
315.60 
305.50 
286.15 
278.09 
272.74 
273.70 
273.83 
279.22 
287.01 
297.79 
309. 12 
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Solution Residuals 

Re si (J IJa 1 

212 1.8 
213 5.9 
215 3.4 
216 -7.2 
217 -2. 0 
218 1 .- . L 
219 .> - . L 

Solution 
Eastinq Northinq 

670352.28 5713683.15 

RMS Residual : 3.9 

F’lan Ranqc 

407,:iL 
4 cr '3 . 8 0 
416.93 
420.73 
425.40 
429.35 
430.47 

Depth 
51.00 

\r' *;lst 8 Values: 204 8.94 
: 216 7 .21 
. . 66 7.03 
: 116 6.91 
: 180 6.89 
. 20 . 6.35 
: 151 6.26 
: 133 6.17 

Aco.stic Net Drop Positions 

Transponder Eastinq Northinq Depth 
1 669322.62 5714943.89 48.10 
2 670435.80 5714740.28 55.80 
3 670352.28 5713683.15 51.00 
4 669366.61 5713885.19 54.70 

( in metres j 
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SEABED CALIBRATION 

Seabed Speed of Sound 

Txl Tx2 -- Depl 

1 

2 1 55.80 48.10 1513.94 
2 3 55.80 51.00 1513.96 
2 4 55.80 54.70 1513.99 

3 
3 

4 1 54.70 48.10 1513.93 
4 2 54.70 55.80 1513.99 
4 3 54.70 51.00 1513.95 

2 48.10 55.80 1513.94 
3 48.10 51.00 1513.90 
4 48.10 54.70 1513.93 

1 51 .oo 48.10 1513.90 
2 51.00 55.80 1513.96 
4 51.00 54.70 1513.95 

Dep2 Vend 

Cycle 1 

CI6,503 C: 503 2WAY MS= .OO E: 0 
c19,503 c: 503 2WAY MS= .OO E: 0 
CI10,503 C: 503 2WAY MS=l418.71 E: 0 
From 1 to 4 Range= 1073.9 

CI3,1106 C:1106 2WAY MS= .OO E: 0 
CI9,1106 C:1106 2WAY MS=1391.44 E: 0 
From 2to 3 Range= 1053.3 
CIlOJ106 C:1106 2WAY MS=4139.93 E:lO 

,- 1,1109 C:1109 2WAY MS=2148.91 E: 0 
, 

3to 1 Range= 1626.6 
:I;;1109 C:1109 2WAY MS-1390.19 E: 0 
From 3to 2 Ranqe= 1052.3 
CIlOJ109 C:1109 2WAY MS11333.18 E:12 

CI3,lOlO C:1014 2WAY MS=1400.27 E: 1 
CI6,lOlO C: 810 2WAY MS= 00 E: 1 
CI9,lOlO C:lOlO 2WAY MS=1327:64 E:lO 

Cycle 2 

CI6,503 C: 503 2WAY MS=l520.77 E: 0 
Front 1 to 2 Range= 1151.2 
c19,503 C: 5 0 3 L’WAY MS= .OO E: 0 
CI10,503 c: 503 ZWAY MS=1408.58 E: 0 
From 1 to 4 Ranqe= 1 I) (:a F, . 2 

(1 I 3 ) 1106 (::llO(‘, 2WAY MS=1532.05 E: 0 
F . t-t-l 2to 1 Range= 1 1 5 ‘3 . 7 
(- ::, 1106 C:27ij(; ZWAY ~S=1391.8? E: 1 

2 Mar 1993 18:50:01 Page 14 
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13 cyc 

CI6,503 C: 5OI: LWAY M’S= .[to E: 0 
CI9 ,503 c: 5 0 :: LWAY M’;= cj(:, E: cj 
CI10,503 C: 501: ZWAY M’3=140!.]1 E: lj 
From 1 to 4 Ranqe= 106,‘. 1 

CI3,1106 C:llOG ZWAY M’J= . 0 0 E : C) 
CI9,1106 C:llOG LWAY M’s=1391 .lO E: C) 
From 2to '3 Range= 1053. cl 
CIlOJ106 C:1106 2WAY MS= ,Or:, E:12 

CI3,1109 C:1109 2WAY MS= .00 E: 0 
CI6,1109 C:1109 2WAY MS-1389.41 E: 0 
From 3to 2 Ranqe= 1051.8 
CIlOJlO9 C:1109 L’WAY MS=1330.77 E: 0 
F xrn 3to 4 Range= 1007.4 

CI3,lOlO C:lOlO ZWAY MS= .OO E: 0 
CI6,lOlO C:lOlO 2WAY MS= .OO E: 0 
CI9,lOlO C:lOlO 2WAY MS= .OO E: 0 

Cycle 14 

CI6,503 C: 503 2WAY MS= .OO E: 0 
c19 503 c: 503 2WAY MS= .OO E: 0 
CIl 503 c: 503 2WAY MS= .OO E: 0 

CI3,1106 C: 1106 2WAY MS=1518.33 E: 0 
From 2 to 1 Ranqe= 1149.3 
CI9,1106 C: 1106 2WAY MS=1392.05 E: 0 
From 2 to 3 Ranqe= 1053.8 
CIlOJ106 C :1106 2WAY MS= .OO E: 0 

CI3,1109 C:1109 2WAY MS= .OO E: 0 
c - '- ,1109 C:llll ?WAY MS= .OO E:ll 
c 9‘1109 c: 909 2WAY MS11331.89 E: 1 

C13,1010 C:lOlO 2WAY MS= .OO E: 0 
CI6,lOlO C:lOlO 2WAY MS= 00 E: 0 
CI9,lOlO C:lOIO 2WAY MS=l335:67 E: 0 
From 4to 3 Ranqe= 1011.1 

Cycle 15 

CI6,503 C: 503 2WAY Mc;=1519.68 E: 0 
From 1 to 2 Ranqe= 1150.3 
CI9,503 C: 503 2WAY MS= .OO E: 0 
CIlO,503 C: 503 2WAY MS=1398.67 E: 0 
From 1 to 4 RanqP= 1058.7 

2 Mar 1993 19:26:40 Page 19 
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c13, 1109 C:1109 2WAY MS= 00 E: 0 
C16,1105 C:1513 2WAY MS=2001:51 E: 13 
CI10,1109 C:1109 2WAY MS= .OO E: 0 

2 Mar 1993 19:34:03 Paqe 20 

f 

CI3,lOlO C:lOlO 2WAY MS= .OO E: 0 
CI6,lOlO C:lOlO 2WAY MS= 00 

:00 
E: 0 

CI9,lOlO C:lOlO 2WAY MS= E: 0 

Statistics for each Ranqe 

Seabed ranqe statistics from Txl to Tx2 
4 ranqes. Mean= 1150.04 Se= 7976 

Seabed ranqe statistics from Txl’to Tx4 
7 ranqes. Mean= 1063.38 Se= 4.8717 Edit l/ 10.532 
6 ranges. Mean= 1061.63 Se= 2.4744 

. dbed range statistics from Tx2 to Txl 
4 ranqes. Mean= 1155.06 Se= 4.4135 

Seabed range statistics from Tx2 to Tx3 
12 ranges. Mean= 1052.78 Se= 6637 
Seabed range statistics from Tx2’to Tx4 

1 ranges. Mean= 1381.68 Se= 0.0000 

Seabed ranqe statistics from Tx3 to Txl 
1 ranges. Mean= 1626.62 Se= 0.0000 

Seabed ranqe statistics from Tx3 to Tx2 
11 ranges. Mean= 1053.21 Se= .7629 
Seabed range statistics from Tx3 to Tx4 

3 ranges. Mean= 1008.95 Se= 1.2168 

Seabed ranqe statistics from Tx4 to Txl 
5 ranqes. Mean= 1061.29 Se= 1.5699 

Seabed range statistics from Tx4 to Tx3 
4 ranges. Mean= 1013.08 Se= 4.5939 

- ~NSPONDER 1 HELD FIXED I 

TRANSPONDER 3 HELD FIXED 

F’ING-AROUND’ SOLUTION SUCCESSFUL 
1 0.00 0.00 0.00 0.00 
2 1150.04 .54 -5.81 .52 
3 1239.70 0.00 -1054.90 0.00 
4 230.57 .65 -1036.41 1.95 

Ranqe Resi dual s 

cyc l-2 l-3 1-4 - - - 

1 --Me_ --we- ----e 
2 1 J33 ----- 4.476 
3 ----_ ---mm ----- 
I ---em ----_ --e-e 
-’ --a-_ ----- -1.436 

c 

48.10 0.00 55.80 0.00 3 
51 .oo 0.00 
54.70 0.00 
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i 
c y c 1-L’ 

6 -m-s- 
7 ----e 
8 ----- 
9 -.542 

10 ----- 
11 ----- 
12 - .957 
13 ----- 
14 ----- 
15 .268 

Range Residual s 

1 -3 2 

----- 
-w--e 
e--e- 
-w--- 
e-e-- 
----e 
-a--- 
---e- 
----- 
----- 

Ranqe Resi dual s 

c .; 2- 1 - - 

1 -w-w- 
2 9.631 
3 ----- 
4 -e-v- 
5 -w--w 
6 e---w 
7 --w-e 
8 -v--m 
9 --B-B 

10 ----- 
11 8.905 
12 ----- 
13 ----- 
14 -.754 
15 2.152 

2-3 

. 359 
-e--e 

. 525 
-1.314 

w---w 
--w-e 

. 571 
-1 .026 

-. 292 
-.996 
-.095 
-.534 

. 101 

. 821 

. 041 

h qe Residuals - 

cyc 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
I E; 

3-l 

1.162 
----- 
a---- 
----- 
-we-- 
--a-- 
-es-_ 
e-w-.. 
--em_ 
----_ 
---a_ 
--we_ 
---Be_ 
---a_ 
---we 

3-2 

-. 587 
-. 254 

.230 

. 374 
1.199 

. 291 

. 026 
----- 
1.585 
1 . 0 r; ‘3 

? -J . JL 5 
--m-e 
I. 178 
----- 
-o--e 

l-4 

----- 
---we 

-2.145 
--w-e 
--e-m 

. ‘3 4 1 
-e--m 

. 3 3 5 
----- 

.3 . 0 2 6 

2-4 

m--e- 
----a 
----a 
^a--- 

. 532 
----e 
e-e-- 
----w 
e---e 
----- 
----- 
----a 
----- 
----- 
-m--e 

3-4 

--e-e 
_---- 
--w-w 
e---v 
---me 
----- 
-.112 
----- 
----- 
----- 
1.008 
----- 
1 .‘344 
----- 
-_--- 
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Ranqc fesi dual s 

c-y’- 4-1 

1 --w-- 
3 e-e-- L 
3 -2.337 
4 ---we 
5 a---- 
6 1.682 
7 .706 
2 -.293 
9 -e-c- 

10 -2.140 
11 ----- 
12 w-m 
13 ::-,- 

7 w---w 
3 ----- 

Pi nq Around 

4-2 

-L-w- 
----- 
--mm- 
---w- 
-M-e- 
----e 
----- 
-we-- 
---w- 
---e- 
--w-- 
-e-m- 
--w-- 
-s-e- 
----v 

4-3 

a---- 
----m 
-a--- 
----w 
----- 
-a--- 
--e-- 

-2.239 
--ewe 

5.376 
-w--- 
***it* 
--v-e 
1.765 
B-w-- 

MINERVA- 1 R/M 2 Mar 1993 19:36:27 Paqe 22 

57 15000 

=- 14500 

5713500 

6690Qr3 

dr 1 

‘pdr 
108 

6695 00 6Z0000 Ii : 0506 B?lE 
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80X IN TRANSPONDER 2 

P 
3 peed of Sound Corrections 

T :.: Fish TxDep Vsnd Veer 
2 12.0 55.2 1513.7 1.00911 

Data for Calculation 

No Eastinq(GPS) Northinq(GPS) Plan Ranqe Gyro RMS(ref) 

1 
3 
4 
5 
6 
7 
2 
9 

10 
12 
13 
14 
15 
16 

670165.47 5714639.70 
670160.05 5714676.75 
670171.21 5714712.82 
670157.80 5714720.69 
670158.81 5714738.68 
670168.01 5714760.00 
670155.21 5714769.94 
670164.84 5714791.94 
670164.15 5714809.80 
670167.87 5714850.64 
670167.83 5714869.22 
670165.19 5714897.34 
670175.43 5714911.19 
670175.04 5714926.27 
670183.48 5714949.18 
670181 .31 5714981 .58 
670195.37 5715011.78 
670196.68 5715016.09 
670206.85 5715039.49 
670218.37 5715061 .93 
670231 .93 5715073.20 
670234.82 5715086.90 
670248.09 5715096.19 
670272.00 5715111.88 
670317.49 5715144.87 
670344.91 5715161.48 
670347.37 5715162.32 
670374.51 5715165.67 
670400.89 5715167.18 
670426.56 5715170.53 
670443.44 5715164.60 
670462.37 5715166.74 
670422.35 5715160.44 
670493.69 5715167.25 
670510.16 5715158.43 
670525.34 5715150.33 
670540.30 5715131.21 
67054 3.43 5715131.10 
570566.48 5715131.06 
670521 .gQ 5715121.62 
67tj598.81 5 7 15 1 0 z . 0 1 
6 7 0 6 0 1 . 4 3 5715101.22 
E~70617.1’3 5715093.25 
t;7oF,j4.5: 5715075.12 
6 7 0 6 Es 3 . 1 rj 5715072.45 

292.56 
222.67 
224.84 
285.02 
285.05 
286.94 
289.26 
293.06 
300.05 
308.98 
315.10 
321 .67 
331 .88 
341.23 
350.16 
357.53 
377.10 
386.51 
394.27 
400.53 
406.69 
413.26 
416.15 
420.22 
433.98 
438.08 
438.52 
440.89 
440.66 
439.79 
435.26 
435.00 
430.27 
426.88 
421.25 
417.21 
411 .62 
406.97 
4 0 6 . 4 9 
397.72 
399.37 
405.11 
-, t- 3 I, :I,.35 
2 1) 7 . 3 1 
j 4 5 . 7 I 

1 .8 
3 . 1 

. 5 
1.7 
1 .8 

356.7 
1 .o 

;; 
21 
22 
23 
24 
25 
26 
27 
‘0 

31 
32 
33 
34 
36 
37 
3 2 
39 
40 
41 
42 
43 
44 
45 
46 

4ti 
4 9 

10 
:I 1 

. 6 
4.5 

10.1 
10.3 

8.4 
6.9 

10.3 
10.7 
17.6 
24.3 
30.5 
34.9 
40.7 
46.1 
51.5 
55.2 
57.0 
69.6 
76.6 
78.8 
84.1 
88.9 

103.1 
107.1 
114.9 
114.9 
120.8 
124.7 
128.6 
130.4 
130.1 
132 ‘7 
129:; 
130.7 
130.1 
130.2 
1 ‘3 111 . 3 
130.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0 * 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
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Data for Calculation 

NO Eastinq(GFS) Northinq(GPS' Plan Ranqe Gyro 
c 

RMS(ref) 

248 670540.68 5715039.07 322.70 287.7 0.0 
249 670525.40 5715047.54. 320.50 288.3 0.0 
250 670511.14 5715054.53 327.90 229.1 0.0 
251 670507.48 5715066.64 331 .02 290.7 .o.o 
252 670423.46 5715065.79 335.84 290.3 0.0 
253 670468.63 5715073.31 343.76 292.4 0.0 
L3 ‘F4 670441.68 5715072.40 348.51 290.1 0.0 
255 670441 .44 5715085.83 354.62 284.7 0.0 
256 670425.11 5715092.80 357.67 276.2 0.0 
257 670402.30 5715091.25 362.13 270.8 0.0 
252 670400.85 5715091.29 365.13 266.1 0.0 
261 670356.62 5715093.64 369.49 253.1 0.0 
262 670353.00 5715093.03 371 .81 252.4 0.0 

53 670326.55 5715089.25 375.61 251 .l 0.0 
~64 670303 .Ol 5715086.19 374.11 250.5 0.0 
265 670301.14 5715084.46 377.08 247.4 0.0 
266 670288.77 5715075.54 375.77 242.6 0.0 
268 670262.21 5715058.07 375.20 233.1 0.0 
269 670257.15 5715056.81 369.47 223.5 0.0 
270 670244.77 5715047.77 368.20 217.6 0.0 
271 670241 .OO 5715035.64 362.16 211.3 0.0 
272 670219.21 5715021 .03 356.32 205.3 0.0 
273 670219.32 5715019.70 352.93 201 .6 0.0 
276 670214.26 5714975.91 329.47 187.8 0.0 
277 670214.07 5714974.26 321 .28 184.8 0.0 
278 670213.80 5714959.22 310.66 186.9 0.0 
279 670205.19 5714947.73 305.30 187.1 0.0 
280 670206.84 5714932.80 295.96 186.0 0.0 
281 670218.44 5714912.16 282.54 186.0 0.0 
282 670218.21 5714909.74 276.71 187.8 0.0 
283 670218.12 5714893.25 268.04 188.0 0.0 
285 670217.57 5714856.25 254.53 191.1 0.0 

36 670217.87 5714853.99 247.97 192 .o 0.0 

2 Mar 1993 20:14:26 Page 28 
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Fiv : "oint's for Box-in Calibration up to observation I61 

- 5215500 

5714500 

. 5714000 

dr 4 
10 

6 695 00 6 ? 0080 67 LB00 62 
I 1 

J-pcFy3°0 
I 

I. 
. . ution Residuals 

No Residual Plan Ranqe 

1 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
14 
1 
lb 
17 

s 

1 .o 
-4.3 

8' 
-4:; 
-3.0 

7.1 
-4.3 

5.6 
8.0 
7.5 
6.1 

-2 .7 
3 . 1 
9.7 

11.6 
-3 J . 2 

298.56 
288.67 
284.84 
285.02 
225.05 
286.94 
289.26 
293.06 
300.05 
308.98 
315.lO 
321.67 
331.S8 
341.23 
350.16 
357.53 
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iolut i on Residual s 

N o Resi dual 

277 -11.5 
278 -1 I .7 
279 -15.7 
220 -14.1 
L ‘21 -5.6 
2: 3 2 - 10 . 1 
,‘h’3 -9.2 
225 -4. I 
2 8 6 -9.4 

Solution 
Eastinq Northinq 

670446.87 5714736.52 

t, 3 Residual : 5.6 
Worst 8 Values: 279 15 . bt) 

: 280 14.11 
. . 254 12.59 
: 135 11.93 
: 278 11.70 
. . 17 11.64 
: 277 11 .46 
: 198 11.37 

Acoustic Transducer Offsets 

Tow Point X : -7.09m. 
Tow Point Y : 4.00m. 
Tow Point 2 : 5.00m. 

Tow Lenqth : 20.00m. 
Tow Speed : 2,OOKts. 

F -h Layback : 10.47fl-t. 
t sh Depth : 12.04m. 
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Plan Ranqe 

321.22 
310-66 
305.30 
295.96 
282.54 
276.71 
262.04 
254.53 
247.97 

Depth 
55.80 

f 



4CAL Survey Ltd MINERVA-1 R/M 

BOX IN TRANSPONDER 4 

t 
Speed of Sound Corrections 

TX - Fi sh 
4 

TxDep - - Vsnd Vcor 
12.0 54.7 1513.7 1.00910 
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Data for Calculation 

No Eastinq(GPS) Northinq(GPS) Pl an Ranqe Gyro RMS(ref) 
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Data for Calculation 

No EastinqCGPSj Northinq(GPS) Plan Ranqe Gyro RMS(ref) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
20 
21 
22 
23 
27 
28 

9 
j3 
34 
35 
36 
37 
32 
39 
40 
41 
42 
43 
44 
45 
46 
49 
5 0 
51 
5 ‘-, - i 

3 
5’ 4 
55 
5 r; 
57 
58 
E; ‘I) 

669659.37 
669644.26 
669622.54 
669614.12 
669597.32 
669572.36 
669542.98 
669527.83 
669513.11 
669481 .25 
669422.38 
669421 .46 
669472.30 
669452.73 
669371 .98 
669356.33 
669343 .98 
669326.16 
669261 .92 
669244.22 
669240.70 
669175.32 
669160.63 
669158.09 
669142.40 
669127.12 
669109.91 
669107. 63 
669092.62 
669076.4‘3 
669075. 15 
669059.72 
669059.16 
669046.65 
669055. 62 
6 6 9 ~j 3 7 . [I 51 
66qljjEJ !j 
hi 90,,4 - ?7 
- - 
- 3 -a . <c-i 
6 6 ‘3 0 3 lj . ‘3 cj 
6 f5 q 0 3 111 - $: 5 
6 6 9 r) 2 0 . rj r:, 
66?f):?L. htj 
66qfjJ~ -55 

, 664051 -75 
6hqfj27.78 
c c $3 fl A 13 I1 I1 

5713704.62 338.10 223.3 0.0 
5713680.45 340.24 221.1 0.0 
5713655.05 344.56 221.1 0.0 
5713641.47 347.27 229.6 0.0 
5713617.54 350.99 238.1 0.0 
5713597.97 350.37 246.7 0.0 
5713591.20 348.63 255.2 0.0 
5713567.54 344.81 257.9 0.0 
5713574.75 343.48 258.6 0.0 
5713574.62 343.66 258.7 0.0 
5713573.98 340.79 257.3 0.0 [. 
5713572.31 339.18 259.1 0.0 
5713570.64 333.51 264.6 0.0 
5713568.52 334.50 266.6 0.0 
5713565.80 322.93 272.2 0.0 
5713570.67 324.04 275.1 0.0 
5713562.65 322.32 278.2 0.0 
5713569.70 324.26 278.6 0.0 
5713573.46 327.75 280.7 0.0 
5713581 .79 330.27 284.9 0.0 
5713582.36 330.82 290.0 0.0 
5713613.65 333.23 304.4 0.0 
5713621 .67 335.30 303.9 0.0 
5713634.70 336.75 306.7 0.0 
5713642.15 335.58 309.3 0.0 
5713663.11 338.59 311.7 0.0 
5713670.60 340.53 316.5 0.0 
5713672.44 338.99 319.7 0.0 
5713692.74 339.92 325.6 0.0 
5713716.49 343.45 330.1 0.0 
5713718.49 337.14 333.2 0.0 
5713742.02 334.53 340.4 0.0 
5713745.36 339.22 343.3 0.0 
5713767.49 334.29 341.5 0.0 
5713790.26 335.05 340.2 0 . 0 
571J843.38 342.01 345.1 0.0 
5715145.56 343.13 351.7 0.0 i 
5713861.11 343.05 354.0 0.0 
cJ713889.25 345.73 3.3 0 . 0 
5713'304.51 345.45 6. 1 0.0 
5713949.34 345.92 5.4 0.0 
5713932.31 346.72 10.7 0.0 
5713959.24 346.41 14.9 0.0 
5713984.32 346.27 16.3 0.0 
5714006.50 347.47 24.0 0 . 0 
F,71ar\17 77 ?a7 R2 ?7 Q 1-1 r-1 



. *> L *, *4 2 .’ w  a . L I , . . . 

183 cJ69~07.04 ;;;5F,;4.m 
I 1-J 4 669624.56 5713653.59 

5 669644.94 5713692.82 
186 669656.94 5713721 .62 
1 8’ 669666.09 5713754.99 
18 669694.08 5713816.01 
189 669675.47 5713832.39 

-- I.__ 

3 4 9 . ‘3 5 
344.24 
3.38.31 
332 30 . 
3 2 CJ . 4 2 
318.22 
312.00 

. . 

j ,- 
L :) . > 

, r- 
. - 

28.j; - - 
I I . rJ 

-, ‘- 1 .5 I:! - . I? 
1 2.0 I:1 . 0 

4.7 1:) . 0 
.9 0 . 0 

251 .o 13 . 0 
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Data for Calculation 

No Eastinq(GPS) Northinq(GPS) Plan Ranqe Gyro RMS(ref) 

‘90 669694.68 5713890.54 304.94 345.1 0.0 
1 669665.04 5713904.48 299.94 342.7 0 0 l  

Fix Points for Box-in Calibration up to observation 134 

r 57 

- 57 

14000 

13500 

50lution Residuals - 

NO h e 5 i d IJ a 1 F’l an Ranqe 

1 -4.2 338.10 
-, L - 7, .J 4 . ‘340.24 
; - 3 iI , 344.56 
1 I-, 7,/1 77 
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Solution Residuals 

NO 

1 1 
‘7 

1 ; 

14 
20 
21 
22 
23 
27 
28 
29 
33 
34 
35 
36 
37 
38 
39 
40 
41 

2 
d3 
44 
45 
46 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0 
6 6 
67 

18 
If, 3 
70 
71 
7;’ 
74 
‘7 1 

Res.idual 

8.3 
5.4 
- 8 . 
5 . 5 
3 ;:7 0 

-2.8 
4.3 

-3.5 
.6 
. 3 

-1.8 
-2. 1 

7.8 
1 . 3 
8.9 
2.8 

.7 
1.9 
4.6 

-1.8 
-7.3 
-1.7 
-9.2 

7.7 
6.8 
7.0 
7 .5 
7 -2 
El.4 

-9.0 
6 . 7 

12.4 
13.9 
-c 2 J . 

-, L . 0 
- ,’ iI . 
-4.4 
-3.6 

- 1 2 ‘3 . 
1 . 9 _ 

- ‘3 I]’ . 
7 -, ,.s 
:; i 

-1:; 
n 

Plan Ranqe 

340.79 
339.18 
333.51 
334.50 
322.93 
324.04 
322.32 
324.26 
327.75 
330.27 
330.82 
333.23 
335.30 
336.75 
335.58 
338.59 
340.53 
338.99 
339.92 
343.45 
337.14 
334.53 
339.22 
334.89 
335.05 
342.01 
343.19 
343.05 
'345.73 
345.45 
345.98 
346.78 
346.41 
346.27 
347.47 
347.83 
348.04 
335.93 
3 3 4 . 3 2 
332.15 
3 3 4 .3 3 
335.04 
333.81 
‘3 ‘3 5 . 8 q 
334.74 
?! 3 ? 7 -1 

f 



, k 
*. * 

-5.6 
’ 39 6 

0 -24 
141 -4.1 
143 -3.1 
li -2.4 
144 - . 2 

RACAL Survey ttd MINERVA-1 R/M 2 Mar 1993 21:03:09 Page 42 

Solution Residuals 

No Resi dual Plan Ranqe 

‘45 
:6 

147 
148 
149 
150 
151 
152 
153 
154 
15’ 
1% 
157 
158 
159 
160 
161 
162 
163 
‘64 

5 
166 
167 
168 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
182 
18 
184 

155 
6 

lt!7 
188 
189 
190 
191 

-3.5 
-3.1 
-2.3 
-5.2 
-2.1 

-15.0 
-3.0 
-6.0 
-3.0 
-1.8 

5.6 
1.1 
4.1 

8 
-1i:7 

3.2 
4.0 
2.8 
5.4 

-1.8 
-2.6 
-6.1 

.7 
6.2 

-16.2 
11.0 
-9.8 
-6.9 
-4.2 
-3.5 
-1 .6 
-2.1 
-1.9 
-4.2 
-5.2 
-5.1 
-3.8 
-1.4 

1.4 
c: 

*:; 
1 4 . 0 

1 i 
20:; 

3 .8 

364.59 
363.82 
361.18 
351.61 
348.01 
343.16 
331.59 
317.94 
302.36 
285.10 
266.44 
249.37 
237.29 
229.38 
232.62 
239.26 
246.31 
250.48 
259.28 
268.69 
283.14 
285.90 
292.48 
302.61 
311.77 
319.46 
323.26 
329.49 
335.40 
339.41 
344.28 
347.88 
349.91 
353.65 
355.84 
354.90 
349.95 
344.24 
333.31 
332.30 
326.42 
318.22 
312.00 
304.94 
299.94 

- _ 
‘302.60 
317.77 
331 .23 
343.08 
349.40 
358.31 
362.72 
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Solution 
Easting Northi nq 

669369.44 5713886.73 

i Residual : 5.9 
b/Jorst 8 Values: 140 

. 98 
: 170 
: 150 
: 159 
: 188 
. . 57 
. . 68 

Sol uti on Resi dual s 

No Resi dual Pl an Ranqe 

-4.5 
.- -3. 6 

- :3 . 3 
. 5 

-2. 0 
- 2 . 8 

5.6 
3 

,:, 
-1.1 

5 ’ 
1:; 
.-> -3.1 
4.0 

-3. 8 
-, . -1 

. 1 
-2.0 
-2 .4 

1.7 
-, L . 6 

F . _I 
1.7 
4 .5 

- ’ L . 0 
-I .8 
- 5 . 1:) . 

-, -, L . L 
-2 .7 
-4. I 

I ,- 

20.33 
20.30 
16.16 
15.00 
14.68 
14.03 
13.93 
12.94 

Depth 
54.70 

338.10 
340.24 
344.56 
347.27 
350.99 
350.37 
348.63 
343.48 
339.18 
333.51 
334.50 
322 ‘93 
322.32 
324.26 
327.75 
330.27 
330.82 
333.23 
335.30 
335.58 
340.53 
338 99 . 
339.92 
343.45 
337.14 
339.22 
347.47 
347.83 
348.04 
335 -93 
7 ‘1: 4 ‘7 ‘) 

e 



; -;; 

' "0 
1 

14i 
14' 
1 d 
145 

- .  -’ 

_ -, 
. :’ 

-3 . CJ 
- 1) J . 7 
-2.7 
-- -' . 0 

.2 
-3.2 
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Solution Residuals 

No Residual Plan Ranqe 

'46 
7 

148 
149 
151 
152 
153 
154 
155 
156 
15 
15b 
160 
161 
162 
163 
164 
165 
166 
'67 

.8 
174 
175 
176 
177 
178 
179 
180 
182 
183 
184 
185 
186 
187 
189 
19' 

-2.8 
-1.9 
-4.8 
-1 .8 
-2.8 
-5.7 
-2.7 
-1.6 

5.8 
1.3 
4 . 3 
- . 6 
3 " 
4:; 
2.8 
5 .3 

-1.9 
-2.8 
-6.3 

. 5 
6.0 

-4.5 
-3.8 
-3 0 L . 
-2. 4 
- 2 . ‘3 
-4.5 
-5.5 
-5.4 
-4.1 
-1.6 

1 .2 
. 6 

1.7 
1 . 1 
3.8 

Solution 
East inq N 13 r- t h i n CJ 

66'3369.40 5713887.06 

RM!5 Residual : 3.4 
Worst 8 VallJP - -5. $7 

. 97 
- - . . sg 

. I I- ,- 

7. 
7. 
I- -1 . 

::1;:;; 
351.23 
I: 4 3 . 0 8 
3 4 9 . 4 0 
358.31 
362.72 
364.59 

65 
1 2 
:;8 
-, 7 

363.82 
361.18 
351.61 
348.01 
331.59 
317.94 
302.36 
285.10 
266.44 
249.37 
237.29 
229.38 
239.26 
246.31 
250.48 
259.28 
268.69 
283.14 
285.90 
292.48 
302.61 
335.40 
339.41 
344.28 
347.88 
349.91 
353.65 
355.84 
354.90 
349.95 
344.24 
338.31 
332.30 
326.42 
312.00 
294.94 

Gepth 
54.70 



. .  w  l ’ a .  b G 

: 107 6.19 
: 168 5.95 
: 128 5.94 
. . 9 ,' 5.80 
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BOY ‘N TRANSPONDER :i (Calculation) 

1‘ > peed of Sound Corrections 

TX Fish TxDep Vsnd Vcor 
3 12. 0 51 .o 1513.6 1.00909 

Data for Calculation 

No Eastinq(ref) Northinq(ref) Plan Ranqe Gyro RMS(ref) 

1 
2 
.> 

;; 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
, . 
16 
17 

.l 8 
19 
20 
21 
22 
23 
?4 
L5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4n 
4 
42 
43 
44 

45 

670377.41 5714013.48 319.31 249.8 0.0 
670351 .05 5714008.03 310.25 250.4 0.0 
670337.33 5713997.15 303.77 247.1 0.0 
670310.82 5713979.25 299.62 246.4 0.0 
670285.99 5713975.16 295.74 249.8 0.0 
670267.83 5713976.95 295.82 253.7 0.0 
670242.57 5713954.59 304.56 257.7 0.0 
670207.71 5713955.09 311.64 255.4 0.0 
670195.20 5713949.07 314.58 249.3 0.0 
670168.11 5713946.07 322.83 240.7 0.0 
670151.52 5713948.46 327.48 231 .6 0.0 
670127.38 5713919.77 330.69 222.5 0.0 
670122.30 5713919.19 330.60 211 .6 0.0 
670106.94 5713896.30 326.05 201 .8 0.0 
670094.04 5713874.67 315.60 193.6 0.0 
670093.19 5713856.90 305.50 191 .8 0.0 
670094.19 5713849.14 295.93 195.9 0.0 
670097.54 5713816.53 286.15 199.2 0.0 
670095.01 5713797.00 278.09 200.0 0.0 
670088.14 5713771.93 272.74 204.2 0.0 
670089.16 5713751.16 273.70 209.3 0.0 
670081 .02 5713726.19 273.83 211 .o 0.0 
670071 .21 5713700.14 279.22 210.1 0.0 
670071 .95 5713694.80 287.01 210.3 0.0 
670061 .21 5713667.80 297.79 212.0 0.0 
670050.73 5713643.70 309.12 207.3 0.0 
670040.51 5713590.49 331.08 181 .8 0.0 
670039.23 5713575.98 337.61 168.4 0.0 
670037.56 5713576.95 334.19 156.9 0.0 
670073.13 5713520.10 329.28 149.2 0.0 
670086.74 5713499.52 331.13 143.8 0.0 
670118.56 5713471 .64 325.16 143.1 0.0 
670137.86 5713448.67 322.62 144.2 0.0 
670155.42 5713427.58 331 .32 140.9 0.0 
670185 .39 5713400.12 334.52 134.2 0.0 
670225 .87 5713391.59 335.12 124.0 0.0 
670241 .05 .5713369.53 344.66 116.1 0.0 
670285.04 5713362.52 346.48 115.8 0 . 0 
6703,‘6.98 5713343.23 _ 353.84 115.9 0.0 
670342. I-,: 5713335.44 365.32 108.2 0.0 
670384 .r:,l 5713324.25 371 .06 96.2 0.0 
6704 1 f:, .40 5713322.05 379.45 87.8 0 . 0 
670409.02 5713320.33 383.00 74.6 0.0 
6 7 0 4 0 8 . 2 2 571331rs.77 387.99 1:. 4 . 2 0.0 
670524.53 5713348.02 3 8 1 . 5 Cl 49.4 0.0 

2 Mar 1993 21321323 Page 46 
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ACAL Survey Ltd MINERVA-1 R/M 2 Mar 1993 21~23~25 Page 50 

Data for Calculation 
I 

No Eastinq(ref) Northinq(ref) Plan Ranqe Gyr CJ RMS(ref) 

205 670332.14 
206 670332.81 
207 670333.79 
208 670334.26 
209 670426.33 
210 670426.51 
211 670465.97 
212 670480.41 
213 670494.60 
214 670494.52 
215 670540.01 
216 670566.99 
?17 670568.97 

. 8 670583.77 
219 670601 .97 

Box TX: 3 

5714067.27 .33;L.17 90.2 0.0 
5714067.83 395.55 5 5 .4. 0.0 
5714068.48 395.64 102.4 0.0 
5714068.73 354.9’3 105.6 * 0.0 
5714082.12 404.18 110.6 0.0 
5714082.19 40 I .32 111.7 0.0 
5714075.85 403.81 1 13 . 0 0.0 
5714068.23 407.32 113.1 0.0 
5714061 .08 409. 80 109.9 0.0 
5714061.05 410.12 109.3 0.0 
5714050.93 416.93 103.4 0.0 
5714052.78 420.73 113.9 0.0 
5714051.37 425.40 119.4 0.0 
5714043.28 429.35 122.0 0.0 
5714034.21 430.47 126.8 0.0 

‘1106 

5714500 

5714000 

Jpdr 4 
1010 

5713500 

57 13000 



NO hrs1dual F'lan Range 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
11 
12 
13 

4 
15 
16 
17 
18 
1 9 
20 
21 
22 
a 

24 
25 
26 
27 
28 
29 
30 
31 
22 

.3 
34 
35 
36 
37 
38 
39 
4 0 
41 
42 
43 
44 
45 
46 
47 
4$ 
4 
5 0 
= 1 

, 

-11.7 
- 14 . 5 

- 10 . 5 
. 6 

- ‘3 . 3 
- I 0 . 0 

11.5 
3 5 J.J 
5 . 3 
1 3 

-5:; 
3.6 

.4 
‘i 

-6:; 
-7.3 

-1 1 .8 
-I . 3 

Ii.2 
-6.9 

. 9 
-1.9 
-3.4 

5.3 
5.2 
3.9 
4.7 
5.6 

‘> 3 

. 9 
5.0 
7.3 
9.0 
4.0 
7.9 
5.2 

16.7 
11.4 
18.5 
12.7 
17.3 
10.7 
13.7 
15.8 
19.3 

E; 2 ., . 
-5 -t . 3 
-L -’ . 4 

1 . Cl 
. 7 

-4.9 
1 . ? 
I .7 

-11.3 

‘3 1 3 . 3 1 
310.25 
303.77 
299.62 
295.74 
295.82 
304.56 
311 .64 
314.58 
322.83 
327.48 
330.69 
330.60 
326.05 
315.60 
305.50 
295.93 
286.15 
278.09 
272.74 
273.70 
273.83 
279.22 
287.01 
297.79 
309.12 
331.08 
337.61 
334.19 
329.28 
331.13 
325.16 
322.62 
331.32 
334.52 
335.12 
344.66 
346.48 
353.84 
365.32 
371.06 
379.45 
383.00 
357.99 
381 .56 
373 .Sl 
354 -58 
346.37 
346.40 
?> j L 6 . ‘3 4 
318.33 
310.14 
Jr:lZ . 7% 
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i 

LC’SbC 
8S’bSE 
IS’ELI 
9s. I8E 
ZS’bFC 
ZS’ZZE 
82’6ZF 
6I’bEE 
IS’LEE 
80’IEI 
Z1’60E 
GL’L6Z 
IO’L8Z 
ZZ’6LZ 
ES’ELZ 
OL’ELZ 
60’8LZ 
SI’982 
S0’9ZE 
09’OEE 
69’OCI 
8b’LZE 
E8’ZZE 
8S'bII 
b9'11E 
bL’S62 
19 l  661 

abuetj Ue id 

00’1s 
li ?dW 

LP’OCP 
SC'6Zb 
Ob’SZb 
EL’OZP 
E6’91b 
ZI’OIP 
08’6Ob 

abueu Ul? [d 

SL'91 
LZ'LI 
6t7.81 
bE’6I 
OE’EZ 
SZ’82 
LO’62 
Z&*62 

SS abed 9E:SZ:IZ E661 JeW 2 Wh I-VAtl3NIW 

.-+ - -I 
c L  

- - 7  
c t- -- 

I 
-s- 

f--c- 
Y 3  

C’S 
0-b 
8-b 
8’ 
S’S 
9-b 
L’C 
O’S 
I ‘S 
L ‘E- 

- -I I c- 
L’ 
b'b- 
9-z- 

I l  

I l  

P'E 
o-9- 
1.1 
I'S 
1'1 
O’b- 
S’ 

lenp tsaa 

L *’ 
3t 
Sb 
SC 
F:r 
OE 
6Z 
8Z 
LZ 
92 
sz 
PZ 
IZ 
zz 
12 
61 
81 
PI 
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WX lSea!Bab S&i1 WtiDir. 
00. ?j 

zibd 
1200 
1800, I 

Client : BHp Job No : 205$ Date : qw3 .3 3 1 Vessel : Is- d pkcIAC m4RurJ IAnchors / Tpdrs \ 
RACAL Equipment on,Board Op )Jonq RACAL Equipment on Board Op hlonop RACAL Personnel Consummables Laid Recouered 
SKYFIX ST0 12 / VELOCITY PROBE I{ •&I~ ITEM USED REkWN 

SYLEDIS , ECHO SOUNDER (20/25) 5: ~CHf5 SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) ( f&?~ . E/SOUNDER PAPER 

ARGO BDOMER (DELPH /EPC) ELICS PAPER 

GNS SPARKER ( DELPH /EPC) DISKS 

GYRO CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROUS 

TELEMETRY UNDERWATER TRACKING P. rckiG+ 

SONARDYNE COMPAll-S 

SONARDYNE PAN 

SONARDY NE(Dunlur/W~mh/Ftd -3 

DIARY OF OPERATIONS: a 

0630 : RAWL. vei-an/lc~ a+/-+ pkr ,L WIAL &k por-tlap, ~~p-t~-r-- 07uh. ‘7 

. I 
Forms are lo be completed doily In dupllcate on all vessels. Each form should be countersigned by the Clients Representotlve, thr orlglnal being rrtolnsd on boord until the next crew change or at the end of job, 
tikhcvrr is the eorller, when they rhould be returned to the PERTH office. 

franrponden k be listed b type and serlol numbers. Followlng codes to be used 1 L - Loid, R - ReCowOd, FR - Fdld f0 RePlY, FS - Fdled f0 Surface. ‘L,. 

Signature I WHITE 1 Commerlal office 
B WE : Dperotlonr 
YELLOW : Cl ientr Rcarcse~tlve I 

Siqnature -, 
CLIENTS REPRESENTATIVE 



RACAL SURVEY AUSTRALIA LIMITED wx SeaQate Swell WhdDir. 

0600 
1200 

Client : &H+ Job No ‘Lcf;8 
RACAL Equipment on Ekxwd Op )WnQ RACAL Equipment on Board 

I SKYFIX R \G. 3csL-T IdI I ST0 12 /VELOCITY PROBE 

I SYLEDIS I I I ECHO SOUNDER (20/25) 

I MICROFIX I I I SIDESCAN (595/531/PINGER) 

I 
I GNS pt% 

ARGO 

IJI I 
I I I 

SPARKER (DELPH/EPC) 

BOOMER (DELPH /EPC) 

I GYRO I4 I CORING (GRAVITY /GRAB) 

I TRIM BLE SST’S II I ~~~~~~ THEODOLITE / EDM 

I -@c-c && 1 J 1 1 UNDERWATER TRACKING 

I SONARDYNE COMPATTS h-l I 
I SONARDYNE PAN I I I 

I DIARY OF OPERATIONS : x 

ILY RECORD SHEET 

Date i&3-43 1 
Op )VotQ RACAL Personnel 

1 I  I  

1800 1 1 I 
Iw 

rry+ x;L,v- hq&$‘$/ Tpdrs 
1 Consummobles Laid IRecovered 

IL - Em-/ ITEM USED REMAIN 523 

I 

5’-r\Gll& 

I I 

SIDESCAN PAPER IId 

k. pEgt5.q E/SOUNDER PER I\clq 

ELICS PAPER loi(9 

I I I 1 PRINTER CART 1 1 1 I -1 
I 1 1 CLIENT Personnel 1 WC ROLLS 1 1 1 I 1 

Forms are to be completed dally in duplicate on all vessels. Each farm should be countersigned by the Clients Reprcsentatlve, 
whichever is tk earlier, when they should be returned to the PERTH office. 

the original being retalncd on board until the next crew change or at the end of job, 

Transpc t to be listed by type and serial numbers. Following codes to be used : L - Laid, r Recovered, FR - Failed to Reply, FS - Failed to Surface. 

nature 
.,.-. 

SURVEYOf@tdGINEER 

ture 



RACAL SURVEr’=j AUSTRALIA LIMITED A&i’ 
DAILY RECORD SHEET 

2 M>SWe Swell WindDir. 1 

0800, 
1200 

f 
1800 1 

Client : B/-( TJ Job No : 20% 

RACAL Personnel Consummables Laid Recovered 

SKYF’X (xc PLaLkzt J 
SYLEOIS 

MICROFIX 

ARGO 

GNS PC- J 

GYRO 4 

TRIM BLE SST’S 

ffjeEMf;Hwc;*aF i..hEL J 

SONARDYNE COMPATTS 4 
SONARDYNE PAN J 

SONAROY NE(Oun&?&n&q) 1 

DIARY OF OPERATIONS: 

ST0 12 / VELOCITY PROBE 

ECHO SOUNDER (20/25) 

SIDESCAN (595/53l/PINGER) 

BOOMER (DELPH /EPC) 

SPARKER ( DELPH /EPC) 

CORING (GRAVITY /GRAB) 

THEODOLITE / EOM 

UNDERWATER TRACKING 

< 

ITEM USED REWUN 
I 

SIDESCAN PAPER 

E/SOUNDER PAPER 

EL ICS PAPER 

DISKS 

PRINTER CART 

EPC ROUS 

‘$ 

s 
7 
b 

‘\ 
-1 

m 

Forms arc lo be completed doily in duplicate on all vcsscls. Each form should dcountersignrd by the Clients Reprcsrntatlvr, lhr original being retained on board unlil the next crew change or at the end of job, 
whichever Is tk earlier, when lhsy should be returned to the PERTH office. 

ip. 
Transponders’ to be llslrd by type and serial numbers. Following codes to be used I L - Laid, R - Recovered, FR - Foiled to Reply, FS - Failed to Surfocc. 

afure 



RACAL SURVEr’=j AUSTRALIA LIMITED A&i’ 
DAILY RECORD SHEET 

2 M>SWe Swell WindDir. 1 

0800, 
1200 

f 
1800 1 

Client : B/-( TJ Job No : 20% 

RACAL Personnel Consummables Laid Recovered 

SKYF’X (xc PLaLkzt J 
SYLEOIS 

MICROFIX 

ARGO 

GNS PC- J 

GYRO 4 

TRIM BLE SST’S 

ffjeEMf;Hwc;*aF i..hEL J 

SONARDYNE COMPATTS 4 
SONARDYNE PAN J 

SONAROY NE(Oun&?&n&q) 1 

DIARY OF OPERATIONS: 

ST0 12 / VELOCITY PROBE 

ECHO SOUNDER (20/25) 

SIDESCAN (595/53l/PINGER) 

BOOMER (DELPH /EPC) 

SPARKER ( DELPH /EPC) 

CORING (GRAVITY /GRAB) 

THEODOLITE / EOM 

UNDERWATER TRACKING 

< 

ITEM USED REWUN 
I 

SIDESCAN PAPER 

E/SOUNDER PAPER 

EL ICS PAPER 

DISKS 

PRINTER CART 

EPC ROUS 

‘$ 

s 
7 
b 

‘\ 
-1 

m 

Forms arc lo be completed doily in duplicate on all vcsscls. Each form should dcountersignrd by the Clients Reprcsrntatlvr, lhr original being retained on board unlil the next crew change or at the end of job, 
whichever Is tk earlier, when lhsy should be returned to the PERTH office. 

ip. 
Transponders’ to be llslrd by type and serial numbers. Following codes to be used I L - Laid, R - Recovered, FR - Foiled to Reply, FS - Failed to Surfocc. 

afure 



RACAL SURVEY AUSTRALIA LIMITED WX Sea!3de Swell WdDir. 

DAILY RECORD SHEET 
0600 
1200 1 

, 1800 1 
Client : &rd;I, Job No: 20-58 Date +3-q3 1 Vessel :&&Q i)c5L3+ J Anchors /?&Q 
RACAL Equipment on Board Op hkxQ RACAL Equipment on Board Op k+ .-.-w RACAL Personnel Consummobles Laid Recovered 

SKYFIX X\G fuw J ST0 I2 / VELOCITY PROBE K . EJxq ITEM USED IEMAIN ID 

SYLEDIS ECHO SOUNDER (20/25) S.-f\GK SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) K - ?ERRC/ EhOUNDER PAPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS pc / SPARKER (DELPH /EPC) DISKS 

GYRO J CORING (GRAVITY /GRAB) PRINTER CART, 

TRIMBLE SST‘S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

-cca.F LnsQL L/ UNDERWATER TRACKING ?. RiLEy 
SONARDYNE COMPATTS 9 
SONARDYNE PAN 

SONARDYNE~~/~R~~) 4 3 

DIARY OF OPERATIONS: 

I I 

Forms ore to be completed dally in duplicatr on all vcrrels. Each form should be caunkrrlgnod by the Clicnla Representative, Ihr original being rrtalncd on boa& until the next crew change or at the end of job, 
whiChever is the earller, when they should be returned to the PERTH office. 

Transponr’ - to be listed tq type and serial numbers. Fallowing codes fo be used : L - Laid, R  ‘rcovrrsd, FR - Foilrd to Reply, FS - Foiled to Surface. /7- 
-. - \ 

lure g&b -. . WHITE . : Commerial Dtficr S ‘re 

SURVEYWNGINEER BLUE : Operations 



RACAL SURVEY AUSTRALIA LIMITED wx smBd0 Swdl windok 
oooo t4DD I- 2 ,*dzqJr 
0600 

DAILY RECORD SHEET 1200 1 
I800 1 

Client : B/j? Job No : 20 56 Date ~3-3-93 1 Vessel : &cba~ &-?i+d Anchors /w,?s, 

RACAL Equipment o(1 Board Op kQ RACAL Equipment on 6oord Op ‘ken@ RACAL Personnel Consummobles Laid Recovered 

SKYFIX AiG l=kzl&T ST0 I2 / VELOCITY PROBE I( * mw( ITEM USED =LwN 

SYLEDIS ECHO SOUNDER (20/25) 3.7\GlC SIDESCAN PAPER I 
MICROFIX SIDESCAN (595/53l/PINGER) g+. ?cQiq E/SOUNDER PAPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER \2 

GNS P/ 4 SPARKER (DELPH /EPC) DISKS S 
GYRO J CORING (GRAVITY /GRAB 1 PRINTER CART. 

10 
TRIMBLE SST’S THEODOLlTE / EDM CLIENT Personnel EPC ROLLS 

Babr Lb& J UNDERWATER TRACKING P, X\LEc( II 
SONAROYNE COMF%f-TS + 6-7 
SONARDYNE PAN J 2 

SONARDYNE(h/~~ J 

DIARY OF OPERATIONS : 

&,& 4 8 - G*- s+,&. 
, I&3- ?m,c=. ‘,b J 

bnn;~ bh c& &s d a,,rhr km.d _ p I 
&Zf3- Cofww+Zc~ f-*.& Oh LJR ty- ##J - 130 - fwGl5 b\ * c 
~45s’ Ccxw?cnceL l&A’\ 
I50 - L- c.Es*w-d’ n/l-; ru; 3 

, IqZ- Pdw- #, 3 a- 4% -%ehd ’ 8 4Lie- I 8 
Forms ore ?o be comple?ed ddly in duplkolr on all vrrrclr. Each form should be counlcrriqnrd by the Client8 Reprerentollvr, It6 origlnol king retained on board unltl the next crew change or 01 the end of lob, 
whichnor i8 the eorller, when Ihey should be rrlurn8d lo the PERTH office. 

Tronrpo’ to k listed by lype ond rcriol numbers. Following codes to be used : L - Loid, r ?ocovwed, FR - Foiled lo Reply, FS - Foilrd lo Surtoce /I-- 

/452& 

--\ 4.. ..- 

ature WHITE : Comnurlal officr ~ we 
SURVEY&k/ENGINEER 0 CUE : Opcrotlonr 



RACAL SURVE‘ wx slole Swell WlndDir. 
‘iclsj 

AUSTRALIA LIMITED 
oooo I- 

DAILY RECORD SHEET 
06001 
1200 1 

, 1800 1 

Client : Gflp Job No : 2~53 Dote : 3 d 343 1 Vessel : I&& LAIocJ Anchors / 

RACAL Equipment on Board Op )\lorrop RACAL Equipment on Board Op LvonOp RACAL Personnel Consummables Laid Recwered 

SKYFIX fw b2-T ST0 I2 /VELOCITY PROBE I(* wgy ITEM U!XD RE(ELWN 

SYLEOIS ECHO SOUNDER (20/25) 53 Cl46 SIOESCAN PAPER ( 

MlCROFlX SIOESCAN (595/53l/PINGER) I(. QWRZ/ V~~UN~ER PER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 0 

GNS PC J SPARKER (DELPH /EPC) DISKS 3 c 
GYRO / CORING (GRAVITY /GRAB I PRINTER CART 5 
TRIMBLE SST’S THEODOLITE / EOM CLIENT Personnel EPC ROLLS IO 

TEL MY &Lb &A, ,/ UNDERWATER TRACKING P RUy . PRIr-rTCP p@ 0-s + , 
SONARDYNE COMFATTS Ii I 
SONAROYNE PAN J 

SONARDYNE(Dwt/W+h/f$) / 

, DIARY OF OPERATIONS : I 

Forms ore lo be completed &fly in dupiicotr on oil vcrrelr. Each form should be countersigned by’ the Clients Reprerentollve, 
rhichtvor ir the eorlter, when they should br rolurmd 10 the PERTH office. 

fronrponden b k Iirled b lype and uriol numbers. Following codes lo be used : L - Laid, R  - Recovered, FR - 

ature 
SURVE@@ENGINEER 

-. 
WHITE : Cornineri01 offlcr 

BLUE : Opcrolions 

lhr original king rrlolncd on boord until the next crew chongo or 01 the end of job, 

Failed lo Reply, FS - Foiled lo Surfocc. 

-. 
ure 



RACAL SURVEY AUSTRALIA LIMITED 1 
WX Se&h Swell WurdDir. 

DAILY RECORD SHEET 1200 1 
1800 1 r 

Client : ~~~ , Job No : 205~ Date : &- 3-93 1 Vessel : i34fazi> &SHIJ Anchors /w 
RACAL Equipment on Board Op hlonQ RACAL Equipment on Board Op hJonQ RACAL Personnel Consummables Laid Reaxred 

SKyF’X Rc p&ct J ST0 12 /VELOCITY PROBE ~Eboq ITEM USED REMIN . 0 
1 

SYLEOIS ECHO SOUNDER (20/25) S,T\Gi4C SIDESCAN PAPER I 

MICROFIX SIDESCAN (595/53l/PINGER) I( Pi= Gd SOUNDER PAPER . Y 

ARGO BOOMER (DELPH /EPC) EL ICS PAPER 

J 

I2 
GNS PC SPARKER ( DELPH /EPC) OISKS 

J 

3 
GYRO CORING (GRAVITY /GRAB) PRINTER CART 

s” 
TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

Bf LAXL / UNDERWATER TRACKING ?. IZLEJ 
SONARDYNE C0MfW-B 

SONARDYNE PAN J 

SONARDY NE0Iu&Vmq-1 J 

DIARY OF OPERATIONS : 



\ RACAL SURVE‘, ~ AUSTRALIA LIMITED -- p--[ -,‘9ds]l 
L-- ~1 

0600 
DAILY RECORD SHEET 1200 [ 

I- I800 1 
Client : a&2 Job No : 2058 Date :&3-cp3 1 Vessel : iJ34~~hb i&.w tr/ Anchors / ‘5&& 
RACAL Equipment on Board Op )Joncp RACAL Equipment on Board Op RACAL Personnel Consummables Laid Recwered 

SKYFIX ST0 I2 /VELOCITY PROBE P. ttwy ITEM USED FEWUN 
6 

SYLEDIS ECHO SOUNDER (20/25) S-7 \GidC SIDESCAN PAPER ( 
MICROFIX SIDESCAN (595/53l/PINGER) K- Pqm./ V~~UN~ER PER cl 

ARGO BOOMER (DELPH /EPC) EL ICS PAPER 12 
GNS e- d SPARKER ( DELPH /EPC) OISKS 3 

GYRO d CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

-Gc3-i* \/ UNDERWATER TRACKING p. ,gJLELj I 
SONARDYNE COMPATTS 

SONARDYNE PAN d 
1 

SONARDY NEbmiur~~) J I 
DIARY OF OPERATIONS : 

Formt oft to bt cumpltttd tily in duplicott g ol&tttlt. Each G r&uld bt counftrrigntd by the Client8 Rtprrrrntotivr, 
whichtvtf It tk tarlltr, when Ihty thould bt rrturntd to the PERTH offict. 

the original bting rttolntd on board until the ncxl crew chongo or at the rnd of job, 

Trontponkn )o bt litttd b m pnd Hriol nunbtrr. Following CO&S to bt uttd : L - Lold, R  - RICOV*rtd, FR - FtNtd $0 RtPlY, FS - Foiled to Surfoct. 11 

-x 

WHITE : Commarlol Dfflcr 
e, IIC n^---.:r-- I 

‘we 



RACAL SURVEY AUSTRALIA LIMITED WX SadMe Swell WdDir. 

DAILY RECORD SHEET 1200 1 
moo 1 r 

Client : &p Job No :2058 Date : & 3-q 1 Vessel : \&F~KQ i)a?tird Anchors / M 

RACAL Equipment on Bawd Op VonQ RACAL Equipment on Board Op b RACAL Personnel Consummobles Laid Recwered 

SKYFIX QC; pm J STD 12 / VELOCITY PROBE K.mmq ITEM USED REELWN +t- 6 

SYLEDIS ECHO SOUNDER (20/251 J .-rrGb4C SIDESCAN PAPER fu 
MICROF IX SIDESCAN (595/53l/PINGER) IL PEaelf EJS~UNDER PER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS pc J. SPARKER (DELPH /EPC) DISKS 

GYRO CORING (GRAVITY /GRAB) PRINTER CART. I I 
TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

mir~Aw& ,/ UNDERWATER TRACKING ?* i2kC f 
SONARDYNE COlUF#lTS 

SONARDYNE PAN d 

SONARDYNEhamr@~) ,/ 
I 

DIARY OF OPERATIONS : 

s330 - A- w-l p-1 ue&uTMy + whL4- f* 

5 715 t71‘A 
1 J 

- l3P) nJ&i-$t%AIL, an&-- &/I 

,itof5 - 
/ \ 

n&f&\ 
\ \ 

3 ,VZ7 - FL 5~0~4 l3-‘1~ 
II32 - /- c-l! I 0-l t /5 In ‘\pr 4 L dL&4k . ch/ o/G& ,’ gq 
. ,3z- cI&wcAd ruh$& CA o- CL 
++3- Auk- +z btii,+? I=.,-4 ti=, fd, A&& 4 -42 @  /-pf/c JL . 

1355 - Ccd~~mJ -EL- 54 
Forms ore to k complelrd dally in duplicotr on oil versed Each form should be counterslgnod by the Clients Reprrrrntatlvr, 

* 
the OriOlM bring rrrolncd on board unttl the next crew change or at the rnd of lob, 

whichever Is lhe earlier, *en they should be rrlurnod to the PERTH otficr. 

Tronspor b be listed by typo ond serial numbers Following codes to be used ( L - Lald, P ‘ocovored, FR - Failed to Reply, FS - Foiled to Surtocc. 11. 

-_ 

oture 

I 

C  
WHITE : Commerlol orflcr c Jre 

SURi.&+OR /FNGINFFR 91 ItF : nnrrntlnne 



RACAL AUSTRALIA LIMITED wx :slnle Swell IWindDir. 
coo0 1% 1-Z 13m ++b 

DAILY RECORD SHEET 
I 

1200 1 
1800 1 

Client : &? Job No : 2058 Date :s.+q3 Vessel : 13qe;us &iwt ti Anchors 1 Tpdrs 
RACAL Equipment on Board Op hlonQ RACAL Equipment on Board Op hbnOp RACAL Personnel Consummables Loid Rawered 

SKYFIX 
R~c;, %jM J STD 12 / VELOCITY PROBE K. &bay ITEM U!3ED REWN 

SYLEOIS ECHO SOUNDER (20/25) * 3.TlGtC SIDESCAN PAPER 

MICROF IX SIOESCAN (595/53l/PINGER) b( *pcwq V~OUN=R PER . 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS ?c J SPARKER (DELPH /EPC) DISKS 

GYRO d CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

-L&K \/ UNDERWATER TRACKING ?.iilLCij 

SONARDYNE COMFAlTS 

SONARDYNE PAN J 

SONARDYNEbtw~~) \/ 
1 

1 DIARY OF OPERATIONS : I 

. 

Forms ore to be complrted dolly in dupllcotr on oil vessels. Each fwm should be countersigned by the Clients Ropresrntatlve, 
dWwvw ta the eorltrr, *hm lhoy should be rrturnrd to the PERTH otficr. 

the original being rrtalnrd on board until the next crew chongr or 01 the en8 of job, 

Transponders to be llrted by type and serial nmbers Following codes to be used : L - Laid, R  - Recovered, FR - Foiled to Reply, FS - Foiled to Surtocc. 
6 

.ature WHlTE : Commerral otftco 
Cl rD!trvr-d/crtrlrrrrn n, I..- - I 

ure 



RACAL SURVE$++ AUSTRALIA LIMITED \i 
DAILY”- RECORD SHEET 

. 1800 1 I I 
Client : bdp Job No : .zo~ Date 9 J-q3 1 Vessel : i&=m i&d& Anchors / h&~ 

RACAL Equipment on 0oard Op konQ RACAL Equipment on Board Op h4orQ RACAL Personnel Consummobles Laid R-red 

SKYF’X R\G Farm J ST0 I2 / VELOCITY PROBE K.lLwy ITEM USED REMbUN 3 
SYLEDIS ECHO SOUNDER (20/25) 5 1 TGL-iC SIDESCAN PAPER 6 

MICROFIX SIDESCAN (595/53l/PINGER) IL PmRf E/SOUNDER PAPER 10 

ARGO BOOMER (DELPH /EPC) ELICS PAPER ir’) 

GNS PC J SPARKER ( DELPH /EPC) DISKS P 

GYRO CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

-FlEm clkJic LASLS J UNDERWATER TRACKING P. RLELJ 

SONARDYNE COMPArrS 4- 

~ SONARDYNE PAN J 
I 

SONARDY NE(Dun~ur/+~, J 3 

DIARY Of OPERATIONS: 
\ 

L ,2 

.T 
\w 4 ccrrt+~\yr;l fts- ruhnh!! csdw t;t ‘/o 
\f332- AhJyr ,& g-J to tl, SC&~ 3 

22ost / 7!? l 

.ci‘ 

QJ 

0 

a 2 - 
,  lO\\iD- ?+f&fQ46 o,L Co ,x,h bd c//,/w-. I 

Forms ore to be completed doily In duplicatr on all vessels. EOCH tOnn should be countrrtlgnrd by th$Cllenfr Reprrsontatlve, the original being rrtalncd on board until the next crew change or at the end of job, 
whIchever t8 the earlier, when they should be returned to the PERTH office. 

Transponders to k litted by type and serial numbers. Following codes to be used 8 L - Laid, R - Recovered, FR - Falled to Reply, FS - Failed to Surface. 
A. 

iafure 

, 

/i(;yoz 
SURVEYOR(E)/GINEER 

1 I -\ 

WHITE 1 c0mmerlol Offlce ture 

BLUE : Opcrotlon8 



RACAL SURVEY AUSTRALIA LIMITED WX Sac&de Swall WtiDir. 

I I 

DAILY RECORD SHEET 1200 

I 1800 ) 

Client : a&? Job No : 20 58 Date :4-3-q3 Vessel : b4Fom L-?A\ u Anchors / Tpdrs 
RACAL Equipment on Board Op ~WXQI RACAL Equipment on Board Op )~CMQI RACAL Personnel Consummables Laid Rewered 

SKYFIX KG 3a\T J ST0 I2 / VELOCITY PROBE u - Ew/ ITEM USED REWJN 

SYLEOIS ECHO SOUNDER (20/25) ‘ZS.-r\CdE SIDESCAN PAPER 

MICROFIX SIOESCAN (595/53l/PINGER) IL PER4 E/SOUNDER PAPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS PC2 J SPARKER ( DELPH /EPC) DISKS 

GYRO J CORING (GRAVITY /GRAB 1 PRINTER CART. 

TRIM BLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

-GaCcA$luL J UNDERWATER TRACKING Ru?j P- - 
SONARDYNE COMF#-KS 

SONAROYNE PAN \/ 

SONARDYNEIb&~) ,/ 

DIARY OF OPERATIONS : 

Forms ore to be complrled dolly in duplicotr on 011 vc8scIs. Each form should be countersigned by the Clients R~prerent~tive, 
rhichever is the arller, 

thr original being rrtolncd on boord unttl the MRI crew change or ot the rnd of job, 
when lhoy should be returned to the PERTH ottice. 

Tronspon b be listed by typr and Hrlol numbers Following codes to be used I L - Lold, R  tcovered, FR - foiled to Reply, FS - Foiled to Surtoce. 

Itwe Aa , 
SURW&/ENGINEER 

, 
WHITE : Commerial Offlcr 

BLUE : Oocrotions 



I 

.rr:(rr.“” . 311 IY 
Bait IryJ~uJfn : 31lHM a’nic 

‘owJnS 01 ~w!oj - sj ‘hidrbj ob pw!oj - y j ‘PIJOAO~WLJ - u ’ ~107 - 7 i pan rq 0) sopo? 6up~o11oj ‘SlaqumU lO!as puo edh& kq pa&S)\ aq g uapuodruoll 

i SNOllQtJ3dO JO AWICI 

fl @(~+W/~)~NA~MVN~S 

NWd 3NACltJWNOS 
1 

SLlWWO3 3NAOMVNOS 
pm3 ‘d 9w3vu tmwMtJ3aNn /\ b2Sd7 2-w 

snotl 3d3 Iau’JosJW IN3113 wa3 / 3KlOa03Hl S,lSS 319 w 12.41 

I.&R0 EllNllld (9Wl9/ AllAW9) 9Nlt103 /‘ OMA9 

snsla (3d3/ Hdl30 ) t43)lWdS /‘ =‘d SN9 

LJ3dWd SD113 (3d3/Hdl30) U3wOO8 O%lW 1 
H3dw M3aNflO~ ma3 ‘)I (M39Nld,‘lWS6~) NWS30lS XIjOM3lW 

83dVd NW3S30lS 37179-’ c (S2/02) M3ClNflOS OH33 slams 
NlW34 03Sl vu311 )ecw)l 380tld All3013A / zr 01s P A2ckJ 71% XljA)jS 

PaJ=U P!Ol sa~qouJuJnsuo~ VJuosJ~d lW3W d0 PJoOe uwJ~d!nb3 lmw dguoh( do PJW ~0 Cuaurd!nQ lwmtl 

SJpdl / SJOlQUjf BSQZ : ON qoy d&! : ~a!13 I I - -- 



RACAL SURVEY AUSTRALIA LIMITED wx salwe Swell WtiDir. 

DAILY RECORD SHEET 
06al 6 4-5 St-+< 
1200 1 J 3-4 5 z-3 

, 
Client : bur 

IBOO 1 A 
Job No :2058 Date : a-3 -q3 Vessel :&ci~,cz flflit&,h/ Anchors / Tpdrs 

RACAL Equipment 011 Board Op )Jonq: RACAL Equipment on Board Op hJwOp RACAL Personnel Consummables Laid R-red 

SKYFIX R,C pa J ST0 12 / VELOCITY PROBE J (c.lzmq ITEM USED REMBAN 

SY LEDIS ECHO SOUNDER (20/25) 3 .-i’rGlK SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) L FEW E/SOUNDER RIPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS w SPARKER (DELPH /EPCl DISKS 6 
GYRO J CORING (GRAVITY /GRAB) PRINTER CART. 3 
TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 0. %-=I/ f’Pcfi PAPeh 0-c 0% 
SONARDYNE COMF#TTS 5 

SONARDYNE PAN J 

SONARDYNE&h@Vhch/Fkh) ,/ 

DIARY OF OPERATIONS : 
, 

pdzs- ?&CL IL-L ~,,&L-&G~ b B,cod a&;,\, t 10 il, -R $ &J~- jLd-i 

i\Ca - RLL,Cc# PLL -4cdf c*r+--t Qzb &3ke- it L;:T ofi 52J & Uks * 

ELO- ~SL, J.<,L. k.&n, + PT’Kk, Q+,& r‘\q a~,~& \,-a& \o 11, 1 
~lwLe.& J 3 

(13 e4”IDd 
J 3 I \ l&c-h JQJdG k * 

. 
. 

\0>2 - A\\ 

, if32.3 - i3JT~d 

&qdI ‘d& JJ CpW’O . 
\ 

&a A 0 ~f’;cf L u-\ \>r..J: a*. 
- * ‘) L-133 - 

2153 -. 
3 

E-&L -7x -\ c 3c hial- 

1 

L I 
Forms ore lo be completed Ally in dupticotr on all vessels. 
whichever ir lhe eorllrr, 

Each fofm should be countersigned by the Clients Reprrwntatlve, 
when they should br returned to the PERTH otfice. 

thr original belng rrtalnrd on board until the next crew change or at the rnd of job, 

Tronlpar to k lis?ed by type and serial numbers Following codes 10 be used : L - Lald, F ocoverad, FR - Foiled to Reply, FS - Foikd to Surtocc. 7- 
Hure WHITE : Cofnmerial office S Jre 

!?I IRVFYnR?kNGINFFn RI IIE n,.*“,i..“. 



RACAL SURVE’;,,+ AUSTRALIA LIMITED 

DAILY RECORO SHEET 

4 wx Side Swall WmdDir. 
oooo- 
0600 
1200 

1 1800 [ 1 I 
Client : bfl p Job No: zc,s Dote ; Z- 3-95 Vessel :?AL\~,L rv(,4kc \u Anchors / Tpdrs 

RACAL Equipment on Board Op hk@ RACAL Equipmentonkord Op kx0p RACAL Personnel Consummobles Laid Reantered 

SKYFIX ;c\ CL i=-h-r J ST0 I2 / VELOCITY PROBE J K.&Wil ITEM U!XD REM&N cd3 

SYLEDIS ECHO SOUNDER (20/25) 3. ?-IG14.r SIDESCAN PAPER Id 
MICROFIX SIDESCAN (595/53l/PINGER) r(. plmq E/SOUNDER PAPER II07 

ARGO BOOMER (DELPH/EPC) ELICS PAPER \a0 

GNS II\ 3 J SPARKER ( DELPH /EPC) DISKS 

GYRO J CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING p. Rw2f 

SONARDYNE COMF#TTS 5 

SONARDYNE PAN J 

SONARDYNE(thq/WhdFkh) ,/ 

DIARY OF OPERATIONS : 

Forms ore to be completed doily In duglicato on all vessels. 
whichevrr is the eorller, 

Each torn, should be countersigned by the Clients Representative, the original king rotalned on board unlil the next crew change or ot the end of job, 
when they should be rrfurned to the PERTH ottice. 

Transponders to be listed by type and serial numbers Following codes to be used I L - LoId, R  - Recovered, FR - Folled to Reply, FS - Foiled to Surtocc. 6 . 

Awe WHITE : Collulurial omr 
$I IRVFYf&/FNf3NFFE) c11 IIF nr.--.tr-r I 



RACAL SURVEY AUSTRALIA LIMITED WX Smsrcde Swell WmdDir. 

DAILY RECORD SHEET 
0600 
1200 1 

, 1800 1 A 
Client : Bflp 

1 
. _ Job No ’20s Date :2-3-q3 1 Vessel :?&fiL P’~AL,~/ 

RACAL Equipment on Board Op hhQ RACAL Equipment m Board Op b RACAL Personnel Consummables Laid Recovered 

SKYFIX A\G; poR,. J STD I2 / VELOCITY PROBE K. EOOl/ ITEM USED fEwut4 -3 
SYLEDIS ECHO SOUNDER (20/25) 3.7’GI-E SIDESCAN PAPER id 
MICROFIX SIDESCAN (595/531/PINGER) K PC&e{ E/SOUNDER PAPER . Ioq 

ARGO BOOMER (DELPH /EPC) ELICS PAPER !oCO 
GNS t-l? SPARKER (DELPH/EPC) DISKS 

GYRO CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 

SONARDYNE COMPL\TTS 5 

SONARDYNE PAN J . 

SONARDY NE&/Whuh/Fhk) J 

I DIARY OF OPERATIONS : I 

Forms ore to be completed dolly in dupliCOte on all vrrscls. Each tom should k counttrrfqnod fay the Clients RePfesenfOtlve, 
whichever is tk eorller, *en they should be rrturnrd to the PERTH office. 

the original king retolncd on board until the next crew change or ot the end of job, 

Tronrpor to k listed b typo ond reriol numbers Following codes to br urrd : L - Cold, P woverod, FR - Follrd to Reply, FS - Foiled to Surface. 

.- 
Jture WHITE : Commerlol orflcr 

$1 IR\IFVn~~Fhlr,lhlF~~ 01 I1C n---...:-.-- I 

--. 
C  Y Ire 

kg -’ - _-... 

/ 
5 



RACAL SURVEI, AUSTRALIA LIMITED wx 9ab Swell WdDir. 
oooo *- 

DAILY RECORD SHEET 1200 1 

Client : atlp 
1800 1 

Job No : 2058 Date GP3-43 
RACAL Equipment OCR Bawd Op ‘~~IQI REAL Equipment ocr Board 

1 Vessel : pAc,rfc #x~~ 

Op LhonQ RACAL Personnel 
?ifipjh / Tpdrs 

Consummables Laid Revered 
SKYFIX iuG~a% J STD I2 / VELOCITY PROBE &.EbW ITEM USED REwuN 3-23 
SYLEDIS ECHO SOUNDER (20/25) SIDESCAN PAPER 3 ,? 1 Gfl1;’ II06 
MICROFIX SIDESCAN (595/53l/PINGER) u. fact . E/SOUNDER PAPER 1 lcr3’ 

ARGO BOOMER (DELPH /EPC) ELICS PAPER lWc0 
GNS ~q J SPARKER (DELPH /EPC) DISKS 

GYRO J CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING ? RlLd . 

SONARDYNE COMF#TTS S 
SONARDYNE PAN J 

SONARDYNE?~~~/W~~~/FWI) J 

DIARY OF OPERATIONS : 

iT3z- CO& Cdum&O~ i--J& c&J 1 

c,& .Ld;a .QXD,- 
i/BP 2.4 

Forms ore to be completed dolly in duplicotr on oil vessels. 
, 

*mlchevrr ir tk earller, *en they should be rrturnrd to the PERTH otfice. 
riginol betng retolncd on board until the next crew change or ot the end of job, 

Tronspondert to be listed by type and serial numbers Following codes to be used : L - Lold, R  - Recovered, FR - Foiled to Reply, FS - Foiled to Surface. 

, 

dure He’ - [ WHITE : Comneriol offlce 1 

SURVK?~R/FNGINFFR RI IIF : nnrrntinn* I 
C c 

-Jre \--- . 
4- 



RACAL SURVEY AUSTRALIA LIMITED wx Seaslore Swall WmdDir. 

DAILY RECORD SHEET 1200 1 

c 
Client : 13up 

1800 1 

Job No : &5(3 Date :2-3-s 1 Vessel :P/Y.,riG r(luLlh/ k&W Tpdrs 
RACAL Equipment on Board Op VorJo6Q.1 RACAL Equipment on Board Op hbn@ RACAL Personnel Consummobles Laid R-red 

SKYFIX bG ?wn J ST0 I2 / VELOCITY PROBE ((.hOtl ITEM USED REYAW SO3 
SYLEDIS ECHO SOUNDER (20/25) 3 .TIGffLz SIDESCAN PAPER IO6 

MICROFIX SIDESCAN (595/53l/PINGER) g. Prsey E/SOUNDER PER Ire 

ARGO BOOMER (DELPH /EPC) ELICS PAPER (O(O 

GNS H? J SPARKER ( DELPH /EPC) DISKS 

GYRO J CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING . Ru-cf 
SONARDYNE COMP#T-lS 

SONARDYNE PAN 

SONARDYNE(Duwr/Winch/Fhd 

DIARY OF OPERATIONS : 

whichevvrr is tk eorller, when they should be rrturnrd to the PERTH office. 
tk original being rrtolncd on board until the next crew change or ot the end of job, 

Tronspor lo b listed by type and scriol nunbrn. Following codes to br used 1 L - Lald, f - ?ocovered, FR - Foiled to Reply, FS - Foiled to Surtocc. 

AC& 

- 

3ture r 
WHITE 1 Commertal officr ’ . are 

SURVEYf%/ENGlNEER BLUE : Opcrotionr ^ - -. / 
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VIc/F31 BASIC WELL COMPLETION REPORT MINERVA-1 

7. ENCLOSURES 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Enclosure 1 Exlog Mudlog 



PE602754

This is an enclosure indicator page.
The enclosure PE602754 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602754 has the following characteristics:
ITEM-BARCODE = PE602754

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Exlog Mud Log

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = MUD-LOG

DESCRIPTION = Minerva 1 Exlog mud log
REMARKS = old barcode PE900073 replaced with

PE602754
DATE-CREATED = 4/04/93

DATE-RECEIVED = 13/01/94 .
W-NO = W1079

WELL-NAME = MINERVA 1
CONTRACTOR = EXLOG (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



VwP31 BASIC WELL COMPLETION REPORT MINERVA-1 

Enclosure 2 Teleco MWD Log 



PE602755

This is an enclosure indicator page.
The enclosure PE602755 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602755 has the following characteristics:
ITEM-BARCODE = PE602755

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Teleco MWD log (1:lOOO)

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 1 MWD log. Dual Propagation
Resistivity, Gamma Ray, 1:lOOO

REMARKS = old barcode PE900071 replaced with
PE602755

’ DATE-CREATED = 24/03/93
DATE-RECEIVED = 13/01/94

W-NO = W1079
WELL-NAME = MINERVA 1
CONTRACTOR = EASTMAN TELECO (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602756

This is an enclosure indicator page.
The enclosure PE602756 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602756 has the following characteristics:
ITEM-BARCODE = PE602756

CONTAINER_BARCODE = PE900064
NAME = Minerva 1 Teleco MWD log (1:500)
BASIN = Otway

PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 1 MWD log. Dual Propagation

Resistivity, Gamma Ray, 1:500
REMARKS = old barcode PE900072 replaced with

PE602756
DATE-CREATED = 24/03/93

DATE-RECEIVED = 13/01/94
W-NO = W1079

WELL-NAME = MINERVA 1
CONTRACTOR = EASTMAN TELECO (BAKER HUGHES)

CLIENT_OP_CO = BHP AUSTRALIA

(Inserted by DNRE - Vie Govt Mines Dept)



PE602757

This is an enclosure indicator page.
The enclosure PE602757 is enclosed within the

container PE900064 at this location in this
document.

The enclosure PE602757 has the following characteristics:
ITEM-BARCODE

CONTAINER_BARCODE
NAME

BASIN
PERMIT

TYPE
SUBTYPE

DESCRIPTION

REMARKS
DATE-CREATED

DATE-RECEIVED
W-NO

WELL-NAME
CONTRACTOR

CLIENT_OP_CO

(Inserted by DNRE

PE602757
PE900064
Minerva 1 Teleco MWD log (1:200)
Otway
VIC/P31
WELL
WELL-LOG
Minerva 1 MWD log. Dual Propagation
Resistivity, Gamma Ray, 1:200

24/03/93
2/06/93
w1079
MINERVA 1
EASTMAN TELECO (BAKER HUGHES)
BHP AUSTRALIA

Vie Govt Mines Dept)



VIc/P31 BASIC WELL COMPLETION REPORT MINERVA-1 

Enclosure 3 Core Photographs - UV and White Light 



PE905190 

This is an enclosure indicator page. 
The enclosure PE905190 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905190 has the following characteristics: 
ITEM-BARCODE = PE905190 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under W  Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under W  
light for depths 1821.00 - 1828.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905191 

This is an enclosure indicator page. 
The enclosure PE905191 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905191 has the following characteristics: 
ITEM-BARCODE = PE905191 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under W  Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under W  
light for depths 1829.00 - 1833.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = w1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905192 

This is an enclosure indicator page. 
The enclosure PE905192 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905192 has the following characteristics: 
ITEM-BARCODE = PE905192 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under W  Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under W  
light for depths 1834.00 - 1838.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905193 

This is an enclosure indicator page. 
The enclosure PE905193 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905193 has the following characteristics: 
ITEM-BARCODE = PE905193 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under W  Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under W  
light for depths 1839.00 - 1843.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905194 

This is an enclosure indicator page. 
The enclosure PE905194 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905194 has the following characteristics: 
ITEM-BARCODE = PE905194 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under W  Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under W 
light for depths 1844.00 - 1846.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905195 

This is an enclosure indicator page. 
The enclosure PE905195 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905195 has the following characteristics: 
ITEM-BARCODE = PE905195 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

. TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under White 
light for depths 1821.00 - 1828.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905196 

This is an enclosure indicator page. 
The enclosure PE905196 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905196 has the following characteristics: 
ITEM-BARCODE = PE905196 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under White 
light for depths 1829.00 - 1833.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905197 

This is an enclosure indicator page. 
The enclosure PE905197 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905197 has the following characteristics: 
ITEM-BARCODE = PE905197 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under White 
light for depths 1834.00 - 1838.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905198 

This is an enclosure indicator page. 
The enclosure PE905198 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905198 has the following characteristics: 
ITEM-BARCODE = PE905198 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under White 
light for depths 1839.00 - 1843.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905199 

This is an enclosure indicator page. 
The enclosure PE905199 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905199 has the following characteristics: 
ITEM-BARCODE = PE905199 

CONTAINER-BARCODE = PE900064 
NAME = Core Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Core Photo taken under White 
light for depths 1844.00 - 1846.00 m. 
From enclosure 3 of WCR (Basic Data) 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = w1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905200 

This is an enclosure indicator page. 
The enclosure PE905200 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905200 has the following characteristics: 
ITEM-BARCODE = PE905200 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 71 at 1814.0 m and SWC 
70 at 1861.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905201 

This is an enclosure indicator page. 
The enclosure PE905201 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905201 has the following characteristics: 
ITEM-BARCODE = PE905201 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 69 at 1872.5 m and SWC 
68 at 1896.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905202 

This is an enclosure indicator page. 
The enclosure PE905202 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905202 has the following characteristics: 
ITEM-BARCODE = PE905202 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 67 at 1915.0 m and SWC 
66 at 1944.5 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PEP05203 

This is an enclosure indicator page. 
The enclosure PEP05203 is enclosed within the 

container PEP00064 at this location in this 
document. 

The enclosure PEP05203 has the following characteristics: 
ITEM-BARCODE = PEP05203 

CONTAINER-BARCODE = PEP00064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 65 at 1947.5m and SWC 
64 at 1961.0 m. From enclosure 3 of WCR 
(Basi.c Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905204 

This is an enclosure indicator page. 
The enclosure PE905204 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905204 has the following characteristics: 
ITEM-BARCODE = PE905204 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 63 at 1969.0 m and SWC 
62 at 1982.0 m. From enclosure 3 of WCR 
(Basic Data). I 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905205 

This is an enclosure indicator page. 
The enclosure PE905205 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905205 has the following characteristics: 
ITEM-BARCODE = PE905205 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 61 at 1996.0 m and SWC 
60 at 2013.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = w1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905206 

This is an enclosure indicator page. 
The enclosure PE905206 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905206 has the following characteristics: 
ITEM-BARCODE = PE905206 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 59 at 2023.0 m and SWC 
58 at 2030.5 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905207 

This is an enclosure indicator page. 
The enclosure PE905207 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905207 has the following characteristics: 
ITEM-BARCODE = PE905207 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 57 at 2035.0 m and SWC 
56 at 2040.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905208 

This is an enclosure indicator page. 
The enclosure PE905208 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905208 has the following characteristics: 
ITEM-BARCODE = PE905208 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 55 at 2046.0 m and SWC 
54 at 2061.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905209 

This is an enclosure indicator page. 
The enclosure PE905209 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905209 has the following characteristics: 
ITEM-BARCODE = PE905209 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 53 at 2066.0 m and SWC 
52 at 2073.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905210 

This is an enclosure indicator page. 
The enclosure PE905210 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905210 has the following characteristics: 
ITEM-BARCODE = PE905210 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 51 at 2078.0 m and SWC 
50 at 2084.5 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905211 

This is an enclosure indicator page. 
The enclosure PE905211 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905211 has the following characteristics: 
ITEM-BARCODE = PE905211 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 49 at 2089.0 m and SWC 
48 at 2098.0 m. From enclosure 3 of WCR 
(Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905212 

This is an enclosure indicator page. 
The enclosure PE905212 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905212 has the following characteristics: 
ITEM-BARCODE = PE905212 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 47 at 2101.0 m and SWC 
126 at 2123.0 m. From enclosure 3 of 
WCR (Basic Data). I 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = w1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905213 

This is an enclosure indicator page. 
The enclosure PE905213 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905213 has the following characteristics: 
ITEM-BARCODE = PE905213 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 125 at 2129.5 m and 
SWC 124 at 2142.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905214 

This is an enclosure indicator page. 
The enclosure PE905214 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905214 has the following characteristics: 
ITEM-BARCODE = PE905214 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 123 at 2157.5 m and 
SWC 122 at 2212.5 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905215 

This is an enclosure indicator page. 
The enclosure PE905215 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905215 has the following characteristics: 
ITEM-BARCODE = PE905215 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 121 at 2215.0 m and 
SWC 120 at 2259.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = w1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905216 

This is an enclosure indicator page. 
The enclosure PE905216 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905216 has the following characteristics: 
ITEM-BARCODE = PE905216 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 117 at 2294.0 m and 
SWC 116 at 2304.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905217 

This is an enclosure indicator page. 
The enclosure PE905217 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905217 has the following characteristics: 
ITEM-BARCODE = PE905217 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 115 at 2319.0 m and 
SWC 114 at 2321.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905218 

This is an enclosure indicator page. 
The enclosure PE905218 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905218 has the following characteristics: 
ITEM-BARCODE = PE905218 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 113 at 2340.0 m and 
SWC 112 at 2359.5 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905219 

This is an enclosure indicator page. 
The enclosure PE905219 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905219 has the following characteristics: 
ITEM-BARCODE = PE905219 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 111 at 2360.0 m and 
SWC 110 at 2388.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENTiOP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905220 

This is an enclosure indicator page. 
The enclosure PE905220 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905220 has the following characteristics: 
ITEM-BARCODE = PE905220 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photos under 
White light. SWC 109 at 2392.5 m and 
SWC 108 at 2412.0 m. From enclosure 3 
of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 



PE905221 

This is an enclosure indicator page. 
The enclosure PE905221 is enclosed within the 

container PE900064 at this location in this 
document. 

The enclosure PE905221 has the following characteristics: 
ITEM-BARCODE = PE905221 

CONTAINER-BARCODE = PE900064 
NAME = SWC Photos Under White Light 

BASIN = OTWAY 
PERMIT = VIC/P31 

TYPE = WELL 
SUBTYPE = CORE-PHOTOS 

DESCRIPTION = Minerva-1 Side Wall Core Photo under 
White light. SWC 107 at 2420.5 m. From 
enclosure 3 of WCR (Basic Data). 

REMARKS = This item is in colour. 
DATE-CREATED = 

DATE-RECEIVED = 13/01/1994 
W-NO = W1079 

WELL-NAME = Minerva-1 
CONTRACTOR = 

CLIENT-OP-CO = BHP Petroleum Pty Ltd 

(Inserted by DNRE - Vie Govt Mines Dept) 
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