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MINERVA-2/2A BASIC WELL COMPLETION REPORT 1 

1 WELL SUMMARY 

a. Minerva-2 
Well: 

Permit: 

Well Path: 

Planned Location: 

Actual Location: 

Seismic Reference: 

Elevation: 

Water Depth 
MSL to Seabed: 

Total Depth Driller: 

(TVD)Driller : 

Rig on Location: 

Spud Date: 

Reached TD: 

Rig Released: 

Total Rig Days: 

Well Status: 

Operator: 

Rig Name: 

Drilling Contractor: 

Actual Well Cost: 

SHEET 

Minerva-2 

VIC/PS 1 Otway Basin 

Vertical 

Lat: 38’ 43’ 04.30”s 
Long: 142’ 57’ 19.476”E 

Lat: 38’ 43’ 04.165”s 
Long: 142’ 57’ 19.476”E 
East: 670 000.74 
North: 5 712 706.29 
UTM: 84 CM: 141’E 

Line: OE80A-1056 SP:4067 

RT to MSL:25.3m 

59.7m 

560mMD 

560mTDV 

1906 hrs, 16 September 1993 

2030 hrs, 18 September 1993 

1 day 7.5 hours 

1915 hrs, 21 September 1993 

9 Days 1: 15 Hours 

PLUGGED and ABANDONED 

BHP PETROLEUM PTY. LTD. 

BYFORD DOLPHIN 

DOLPHIN DRILLING 

$ 1.585M 

70353-l. WCR 
June 1994 



MINERVA-2/2A BASIC WELL COMPLETION REPORT 2 

b Minerva-2A 
Well: 

Permit: 

Well Path: 

Planned Location: 

Actual Location: 

Seismic References: 

Elevation: 

Water Depth 
MSL to Seabed: 

Total Depth Driller: 

(TVD)Driller: 

Rig on Location: 

Spud Date: 

Reached TD: 

Rig Released: 

Total Rig Days: 

Well Status: 

Operator: 

Rig Name: 

Drilling Contractor: 

Actual Well Cost: 

Minerva-2A 

VIC/P3 1 Otway Basin 

Vertical 

Lat: 38’ 43’ 04.30”s 
Long: 142’ 57’ 19.90”E 

Lat: 38’ 43’ 04.535”s 
Long: 142’ 57’ 20.8OO”E 
East: 670 032.46 
North: 5 712 694.21 
UTM: 84 CM: 141’ E 

Line: OESOA-1056 SP:4067 

RT to MSL:25.3m 

59.7m 

2170mMD 

2 170mTDV 

1915 hrs, 21 September 1993 

2045 hrs, 21 September 1993 

11 October 1993 1800hours 

0830 hrs, 17 October 1993 

19 Days 22.45 Hours 

Gas Well, Plugged and Suspended 

BHP PETROLEUM PTY. LTD. 

BYFORD DOLPHIN 

DOLPHIN DRILLING 

$ 5.791M 

70353-l.WCR 
June 1994 





MINERVA-2/2A BASIC WELL COMPLETION REPORT 3 

2 F’INAL DRILLING REPORT 

70353~l.WCR 
June 1994 



BHP PETROLEUM PTY. LTD, 

PERMIT: VWP31 

MINERVA=2/2A 

rJOVEMBER 1993 

FINAL DRILLING REPORT 



FINAL DRILLING REPORT 

DISTRIBUTION LIST MINERVA-2/2A 

Exploration 

Drilling - Well File 

Exploration Information Centre 

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

1 copy 
original 

1 copy 

File: MXN2JIDRDOC Date: 23 November 199: 
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Well 

Permit 

Designation 

Operator 

Rig 

Typt 

Drilling Contractor 

Water Depth 

RT Elevation 

Total Depth 

FINAL DRILLING REPORT 

1.0 WELL DATA MINERVA-2 

. . MINERVA-2 

. . VIuP31 

. . APPRAISAL 

. . BHP PETROLEUM PTY. LTD. 

. . BYFORD DOLPHIN 

. . SEMISUBMERSIBLE 

. . DOLPHINDRILLING 

. . 59.7m 

. . 25.3ti 

. . 56OmMD 

56OmTVD 

Final SurfaceLocation : Lat S 38” 43’ 04.165” 
Long E 142’ 57’ 19.476” 
Easing 670 000.7 
Northing 5 712 706.3 

Location Reference Datum : ADG84, WGM 54 141’E 

Commencement Date : 1830 hrs, 12 September 1993 

Rig on Location . . 1906 hrs, 16 September 1993 

Well Spudded . . 2030 hrs, 18 September 1993 

TD Date . . 0400 hrs, 20 September 1993 

Drilling Days to TD . . 1 Days, 7.5 hours 

Rig Released . . 1915 hrs, 21 September 1993 

Total Well Duration . . 9 Days, .75 hours 

status . . ABANDONED 

. 

File: MIN2-DAT Date: 23-Now93 



1.0 WELL DATA MINERVA4A 

Well 

Permit 

Designation 

Operator 

wit 

Type 

Drilling Contractor 

Water Depth 

RT Elevation 

Total Depth 

Final Surface Location 

Location Reference Datum 

Commencement Date 

Rig on Location 

Well Spudded 

TD Date 

Drilling Days to TD 

Rig Released 

Total Well Duration 

status 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

MINERVA-2A 

VIc/p31 

APPRAISAL 

BHP PETROLEUM PTY. LTD. 

BYFORD DOLPHIN 

SEMISUBMERSIBLE 

DOLPHIN DRILLING 

59.7m 

25.3m 

2170mMD 

2170mTVD 

IA s 38” 43’ 04.535” 
Lwft E 142” 57’ 20.800” 
Easting 670 032.5 
Nor-thing 5 712 694.2 
AGD84, WGM54 141”E 

1915 hrs, 21 September 1993 

1915 hrs, 21 September 1993 

2245 hrs, 21 September 1993 

1800 hrs, 11 October 1993 

19 Days, 19.25 hours 

0830 hrs, 17 October 1993 

25 Days, 13.25 hours 

SUSPENDED 

File: MINA-DAT Date: lO-Now93 



FINAL DRILLING REPORT 

1 .l CONTRACTORS MINERVAW2A 

CEMENT SUPPLY HALLIBURTON 
CEMENTING HALLIBURlDN 
CORING DIAMANTBOART 
DIRECIIONAL HALLIBURTON 
DMNG/ROV DRILL SUPPORT 
DRILLINGFLUIDS mQ 
ELECTRIC LOGGING SCHLUMBERGER 
HELICOPTERS LLOYD HELICOPTERS 
JARS & SHOCK SUBS MARETECH 
MUD W ING =Q 

-Q 
ROLLER REAMERS GEARHART UNITED PT 
SOLIDS CONTROL OILTOOLS 
STANDBY VESSEL SWIRE:PAC.MARLIN 
SUPPLY VESSEL A&:FARSWORD 
SUPPLY VESSEL TW:BONAVISTA 
WEATHER OCEANROUTES 
WELLTESTING HALLIBURTON RESERV 

DRIlxzuIp 
WELLHEAD SEVERANCE AUSTOIL 

File: MINA-CON Date: 240Nov-93 





FINAL DRILLING REPORT 

1.3 WELL SCHEMATIC MINERVA-2 1 

ALL DEPTHS RT BYFORD DOLPHIN 

SEABED AT 8Sm 30’ CASING CUT AT 88Sm 

30’ CASING AT 120m 
3r HOLE To 120m 

TOP OF FISH AT 290m 

BOTTOM OF FISH AT 55lm 
i-J 

9.875’ PILOT HOLE TO 560m - 

ABANDONMENT PLUG No.1: 184m TO 134m 

FISH CEMENTED IN HOLE 

HWDP 

7 x 8” DRILL COLLARS 

9.875” BIT 



FINAL DRILLING REPORT 

1.3 WELL SCHEMATIC MINERVA-2 1 

ALL DEPTHS RT BYFORD DOLPHIN 

SEABED AT 85m 30’ CASING CUT AT 88Sm 
/ - L 

30’ CASING AT 120m 
3r HOLE TO 120m 

TOP OF FISH AT 290m I 
FISH CEMENTED IN HOLE 

HWDP 

ABANDONMENT PLUG No.1 : 184m TO 134m 

7 x 8” DRILL COLLARS 

BOllDM OF FISH AT 551m 
1-J 

9.875” BIT 

9.875’ PILOT HOLE TO 560m - 

ile: BM:ESH:MIN2-FDR.PRE/l Date: 1 l-NOW93 



-------~ 
1 

e 0 l!!%urn FINAL DRILLING REPORT 

1.3.1 WELL SCHEMATIC MINERVA-2A 

ALL DEPTHS RT BYFORD DOLPHIN 81.94m 

DRILQUIP SSIOC 

CORROSION CAP 

83.13m VOP HOUSING) 

POST 
RELEASE 

PLUG No.4: 122m TO 171 m 

30’ CASING AT 118m 

INHIBITED MUD (1.16 SG) 

20” CASING AT 553m 

13.375’ BRIDGE PLUG AT 1484m 
with 9m CEMENT ON TOP 

PLUG No.3: 1490 TO 1575m 
13.375” CASING AT 1526m 

UPFERGAS SAND: 1722m - PLUG No.2: 1686m TO 1775m 

TOP RESERVOIR: 1827m 

GAS WATER CONTACT: 1944m 

- 
PLUG No.1: 1784m TO 1975m 

12.25‘ TD, 2170m 

File: BM:ESH:MIN2-FDR.PRU2 Date: 1%NOVL93 



FINAL DRILLING REPORT 

1.4 TIME vs DEPTH CURVE MINERVA-2 1 

0 5 10 20 25 30 

PROGRAMMED ACTUAL 

:ile: BM:VND VlVl-FDR.PREM Date: 11 -NOV93 



FINAL DRILLING REPORT 

1.4.1 TIME vs DEPTH CURVE MINERVAGA 

RIG RELEASED TO MINERVA-2A AT 1915 HRS, 21 SEPTEMBER 1993 

DRILLED 26’ HOLE TO 565m 

SET 20‘ CASING AT 5!53m. RAN SOP STACK. 
REMRED RBS. PERFOFWED LOT (1.86SG EMVV) 

0 5 10 20 25 30 

PROGRAMMED ACTUAL 
,........... 

A 

?le: BM:VND VIVl-FDR.PRU4 Date: 11 -NOW93 
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< BHP 
Petrokum 

FINAL DRILLING REPORT 
- 

2.0 OPERATIONAL SUMMARY MINERVA=2/2A 
- 

- 

The rig was released from Vivonne-1 at 183Ohrs, 12th September 1993 and the tit anchor 
dropped at Minerva-2 at 193Ohrs, 16th September 1993. All anchors were pretensioned 
159tonne. 

Minerva-2 was spudded at 203Ohrs, 18th September 1993, and the 36” hole was drilled from 
85m to 12Om. The 30” casing was set at 120m and cemented back to the sea floor. A 9.875” 
shallow gas pilot hole was drilled to a depth of 56Om. No gas indications were observed and 
the hole was plugged back with cement. While cementing, the drillstring became stuck, a free 
point indicator was run and the pipe severed at 290m. An abandonment plug was set in the 
30” casing from 134m to 184m. The 30” casing/PGB was subsequently mechanically cut and 
retrieved. 

The rig was skidded 35m, on a bearing of 115 degrees, at 19 1 Shrs, 2 1 st September 1993 and 
Minerva-2A spudded at 2245hrs the same day. The 36” hole was drilled from 85m to 118m, 
and the 30” casing was run and cemented at 118m. 

The 26” hole was drilled from 118m to 565m and the 20” casing was run, set at 553m and 
cemented back to the seafloor. 

The BOP stack was run and successfully tested to 10,OOOpsi. When running in with the 17.5” 
BHA amI F2OOOS Dynadrill, a guide assembly hinge pin from the lower port side TDS 
carriage sheared. The remaining seven guide assemblies were removed and five pins were 
found to be cracked and another considered suspect. All of the guide assemblies were sent 
into Portland and the hinge pins replaced. 

On completion of rig repairs, the 17.5” BHA with 9.625” high flow motor was run in. The 
shoe track was drilled out and 3m of new hole was drilled to 568m. An FIT was conducted 
to 1.86 SG EMW and the 17.5n hole continued to 1538m. Due to sloughing hole conditions, 
the MW was increased to 1.16 SG at 15 12m. On completion of Suite No. 1 wire line logs, the 
13.375” casing was run and cemented at 1526m. 

The BOP stack was pressure tested, 12.25” hole was drilled to 1541m and a leak off tested 
conducted to 1.75 SG EMW. Drilling continued to 1728m, where an attempt to cut core No. 1 
failed due to high torque. A clean out trip was made and the hole drilled to 1728.5m. Core 
No.1 was cut from 1728.5m to 1733.5m before a pressure loss and drop in ROP terminated 
the coring operation. The pressure drop was found to be due to a cracked fibreglass inner 
barrel. Core recovery was 100%. Drilling continued to 1839m and Core No.2 was cut from 
1839m to 1855.5m (97.5% recovery). Due to a slightly under gauge core head, a trip was 
made to ream out the bottom section. Core No.3 was cut from 1855.5m to 1882.5m (100%). 
Drilling continued to 1915m after which Cores No.4 and No.5 were cut; 1915m to 1943m 
(99% recovery) and 1943m to 1969m (100% recovery). The 12.25” hole was drilled to a total 
depth of 217Om and Suite No.2 wireline logs were run. On completion of wireline logs the 
well was plugged and suspended, and the rig released at 083Ohrs, 17th October 1993. 

File: MIN2JXLDOC Date: 24 November 199: 



FINAL DRILLING REPORT 

21 DAILY OPERATIONS MINERVA-2 

Qv Ikgs 
lhtt No. FromSpudFkom To Hours Daily Operations 

ww93 1 0.00 18:30 24%) 5.50 ON TOW TO UXXTfON WlTH FAR SWORD. 
TRAVELLED 6 Nm, 381 Nm TO GO. SPEED 2-3 knots 

13/w/93 2 00~00 2490 24.00 ON TOW To LOCATION WITH FAR SWORD. 
DISTANCE TRAVELLED : 97 Nm 
TOTAL DISTANCE TO LOCATION : 387 Nm 
AVERAGE SPEED : 3.3 knots 
CURRENT SPEED : 42 knots 
ETA : 2100 hrs 16/9/93. 
KXI’l”ION : 3702.7’S 137”19SE 

14hBP3 3 0090 2430 24.00 ON TOW To UKATION WITH FAR SWORD. 
DISTANCE TRAVELLED : 200 Nm 
TOTAL DISTANCE TO LOCATION : 387 Nm 
AVERAGE SPEED : 3.7 knots 
CURRENT SPEED : 42 knots 
POSITION : 37:51.1’S 139:22.4’E 
ETA: 2100hrs 16/09/93 

15/w/93 4 oo:oO 24:OO IMKI ON TOW To LOCATION WITH FAR SWORD. 
DISTANCE TRAVELLED : 311 Nm 
TOTAL DISTANCE TO LOCATION: 387 Nm 
TOTAL SPEED : 4.0 knots 
cuRRENTsPEED:45knots 
POSITION : 38:40.5’S 14 1: 183’E 
ETA: 1730 hrs, 16/9/93 

16/09/93 5 oo:oO 19:30 19.50 ON TOW To UXXTION WITH FAR SWORD. 
DISTANCE TO LOCATION : 387 Nm AT 4.3 knots 
DROPPED ANCHOR No.6 AT 1906 hrs, ON BO’ITOM AT 
1930 hrs. 

19:30 20~15 0.75 OFFLOADED BONAVISTA. 
20~15 24:00 3.75 RAN ANCHORS AS FOLLOWS: 

BONAVISTA: No.12 ON BOTIOM AT 2208hx-s. 
NOTE No.7 ANCHOR CHAIN PARTED AT 0125hrs AT 
RIG GYPSY. BONAVISTA WORKWIRE PARTED AT 
SOCKETWHILERECOVERING. 

17/09/93 6 0090 24:00 24.00 CONTINUED TO RUN ANCHORS AS FOLLOWS: 
FAR SWORD OFF TOW BRIDLE AT 0210. 
FARSWORD: 
No.1 ON BO’ITOM AT 0442hrs. 
No. 11 ON BOTTOM AT 105Ohrs. 
No.2 ON BO’ITQM AT 1245hrs. 
No.5 ON BOTTOM AT 155Ohrs. 
No.8 ON BOTIY)M AT 172Ohrs. 
No.9 ON BOTTOM AT 1828hrs. 
No.10 ON BOTTOM AT 194th~. 
No.3 ON BO’ITOM AT 2122hrs. 
No.4 ON BO’ITOM AT 23 12hrs. 

18/09/93 7 1.00 o&o0 10:30 10.50 COMPLEI’ED RUNNING ANCHORS. 
FAR SWORD : n 

File: MIN2-DAY Checked: Date: 230Nov.93 
I 
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FINAL DRILLING REPORT 

21 DAILY OPERATIONS MINERVA-2 

w Days 
late No. FkomSpudFkom To Hours Daily Operations 
18/09/93 7 1.00 

19/W/93 8 2.00 

20/09/93 9 3.00 

!1/09/93 10 4.00 

lo:30 1545 
15:45 19:30 

19:30 2030 
20~30 2400 

oom 00z45 

00:45 0100 
0100 02:oo 
02:00 08:oo 

08:OO 08:30 
08:30 09:oo 

09:oo 10:15 

lo:15 11:15 
11: 15 12:45 
12:30 24300 

0o:oo 04:oo 

04:oo 04:30 

04:30 13:30 

13:30 17:30 

17:30 22:30 

22:30 24:00 
0o:oo 00:45 
m45 01:30 

01:30 02:15 0.75 RIGGED DOWN SCHLUMBEl$f$R, BAILS AND SLINGS. 

No.7 ON BOTTOM AT 0735hrs. 
PRE-TENSIONED ALL ANCHORS TO 350 kip - OK. 

5.25 BALLASTEDRIGTO DRILLING DRAFT. 
3.75 PICKED UP AND RACKED DP STANDS lN DERRICK 

WHIIE MIXING MUD AND BACKLOADING FAR SWORD. 
1.00 RIH WITH 36” BHA AND TAGGED SEABED AT 85m RT. 
3.50 DRIILED 36” HOLE FROM 85m TO 114m PUMPING 

50 bbl HI VIS MUD/SINGLE 
0.75 DRILLED 36” HOLE FROM 114m TO 120m PUMPING 

5Obbl HI-VISMUDJSINGE 
0.25 DISPLACED HOLE WITH 300bbl PREMIX. 
1.00 POH. HOLE CONDITION GOOD. 
6.00 RAN 3 JOINTS 30” CASING (SHOEJNTERMEDIATE, 

HOUSING). UNABLE TO MAKEUP RT INTO HOUSING, 
PICKED UP BACKUP RT. STABBED INTO 36” HOLE 
WITH ROV OBSElRVAT’ION,L4NDED SHOE AT 120m. 
TOTAL CASING LENGm35.9m, HOUSING AT 84m. 

0.50 CIRCULATED 30bbl SEAWATERGOOD RETURNS. 
0.50 CEMENED CASING WITH 480 sxs G AT 1.9 SG c/w 

2% BWOC CaCl2GOOD RETURNS THROUGHOUT. 
1.25 CONFIRMED PGB ANGLE AT 1 DEGREE TOWARDS No.4 

POST, BACKED OUT AND RECOVERED RT. 
1.00 PICKED UP DRJLLPIPE STANDS. 
1.50 RIH WlTH 9.875” PILOT HOLE ASSEMBLY. 

11.50 DRILLED 9.875” PILOT HOLE FROM 120m ‘IO 541m, 
SWEEPING 20bbl HI-VIS MUD/SINGLE. 

4.00 DRILLED 9.875” PILOT HOLE FROM 541m TO 560m 
SWEEPING 20 bbl I-II-VIS MUD/SINGLE, RETURNS 
GOOD. 

0.50 SEl. PILOT HOLE ABANDONMENT PLUG WITH 45s~ 
G NEAT AT 1.9 SG FROM 551m. GOOD RETURNS. 

9.00 SET PIPE IN SLIP&BROKE OFF CEMENT HOSE, PIPE 
STUCK. WORKED PIPE WITH UP ‘IO 400 kips OVER- 
PULLBUT NO MOVEMENT. UNABLE TO ROTATE OR 
CIRCULATE INITMLLY. REGAINED CIRCULATION 
AFTER 0.5hrs AND SWEPT SEVERAL 5Obbl HI-V-IS 
SLUGS. CONTINUED TO WORK PIPE: NO MOVEMENT. 

4.00 RIGGED UP 5” ELEVATORS ON 2 RISER TENSIONERS 
TOSUPPORTDRILLSTRINGUNDERTHEDRILLFLOOR 

5.00 RIGGED AND RAN SCHLUMBERGER FREEPOINT 
INDICATOR. PIPE FREE ABOVE 290m. 

1.50 RIGGED SCHLUMBERGER COLLIDING TOOL. 
0.75 RIGGED UP SCHLUMBERGER. MADE UP CHARGE. 
0.75 STABBED SCHLUMBERGER INTO PIPE. LATCHED 

ELEVATORS AND PULLED 15kip OVERPULL. BLEW 
PIPE AT 290m. 

File: MIN2-DAY Date: 23-Now93 



FINAL DRILLING REPORT 

21 DAILY OPERATIONS MINERVA-2 I 

21/W/93 

m Days 

10 

No. From Spud Fmn To 
4.00 02: 15 02:45 

02:45 03: 15 

Me 

03:15 04:oo 

0.50 LAID OUT DRILL PIPE DOUBLE. FOH TO Wm. 
0.50 RIGGED UP CEMENT UNIT AND TESTED TO 2000psi. 

Hours Dpily Operations 

CEMENTED PILOT HOLE FROM 184m-134m WITH 150s~ 
1.9 SG NEAT CLASS ‘G’ CEMENT. 

0.75 PULLED BACK TO Wm. FLUSHED PIPE AND POH. 
LOST IN HOLE - BIT, FLOAT SUB, 7x8” DC, X/O, 
12xHWDP, 9x5” S135 DP. 

04:oo 06:m 

M:oo lo:15 

lo:15 15:30 
15:30 16:45 
1645 18:30 
18:30 19: 15 

2.00 RIGGED UP AND PICKED UP 8” DRILL COLLARS AND 
HWDPJACKEDBACK SAME 

4.25 PICKED UP AND MADE UP CASING CUTIER. TESTED 
SAME. RIH. STABBED IN WlTH ROV OBSERVATION. 

5.25 CUT 30” CASING AT 88.5m. 
1.25 POH. LAID OUT SWIVEL, CROSS-OVER AND CUTIER. 
1.75 RlH WlTH 30” RUNNING TOOL AND ENGAGED SAME. 
0.75 POH WITH 30” CASING/PGB. LANDED ON BEAMS. 

RIG RELEASED ‘I’0 MINERVA-2A AT 1915hrs. 
21/09)93. 

I  

1 

1 File: MIN2-DAY 1 1 Checked:h 1 Date: 230Nov-93 



FINAL DRILLING REPORT 

2.1 DAILY OPERAllONS MINERVA4A 

my Jw= 
hte No. FkomSpudFrom To Hours hily Operations 
WO9P3 1 1.00 19: 15 21:45 

QtwP3 2 2.00 

3/09p3 3 3.00 

21:45 22~45 

2245 24:00 

moo 00z30 

00z30 01:15 
01: 15 01:45 
01:45 02:oo 
0200 02:45 
02:45 04:30 

04:30 05:00 

05:00 05:45 
05:45 06:45 

06:45 07:30 

07:30 08:15 

08:lS 09:45 

09:45 12:45 
12:45 13: 15 
13:15 16:00 

16:00 16:45 

16:45 24:oO 

ooAlo 03:30 

03:30 05:45 

2.50 MOVED RIG 35m ON A BEARING OF 115”. (RACKED 
30” RUNNING TOOL ON STAND OF S 135 IN DERRICK. 
LAID OUT 30” CASING CUTTER AND MOVED PGB FROM 
MOONFOOL BEAMS.) 

1.00 RIH WlTH 36” HOLE OPENER. TAGGED SEABED AT 
85m. 

1.25 DRIUED 26” HOLE, OPENED TO 36” FROM 85m To 
115m. PUMPED 5Obbl HI-VIS MUD/SINGLE. 

0.50 DRILLED 26” HOLE, OPENED TO 36” FROM 115m To 
119m (36” HOLE TO 118m.). 

0.75 DISPLACED HOLE TO 300bbl PRE-HYDRATED GEL. 
0.50 POH WlTH 26” BIT AND 36” HOLE OPENER. 
0.25 MADEUPCEMENT WEDGE 
0.75 POSITIONED PGB IN MOONFOOL. 
1.75 RIGGED UP AND PICKED UP 30” CASING. PICKED UP 

RUNNING TOOL AND CONTINUED RUNNING 30” CASING 
ON DRILL-PIPE 

0.50 PICKED UP PGB AND CONTINUED RIH ON 
DRILL-PIPE FlLLED CASING AND CLOSED VALVES. 

0.75 STABBED INTO HOLE WITH ROV OBSERVATION. 
1.00 RIGGED UP CEMENT LINE AND CIRCULATED PRIOR ‘IO 

CEMENT JOB AT 400gpm AND 450psi. 
0.75 TESTED CEMENT LINES TO 2000psi. MIXED AND 

PUMPED Soosx 1.9 SG, CLASS ‘G’ CEMENT WITH 
15% CaCl2 AND 60bbl MIXWATER. DISPLACED WITH 
12bbl SEAWATER. 

0.75 BACKED OUT RUNNING TOOL. POH WlTH 30” RUNNING 
STRING AND LAlD OUT RUNNING TOOL. 

1.50 PICKED UP 18.75” WELLHEADANDRUNNINGTOOL. 
MADE UP SINGLE BELOW AND PUP ABOVE LAID OUT 
SAME 

3.00 PICKED UP 5” DRILL-PlPE AND FUH. 
0.50 LAID OUT 36” BHA. 
2.75 MADE UP 26” BIT, HOLE OPENER AND FLOAT SUB. 

RIH AND TAGGED CEMENT AT 115m. 
0.75 DRILLED CEMENT AND SHOE TO 117.5m AND RAT 

HOLE TO 119m. 
7.25 DRILLED 26” HOLE FROM 119m TO 458m. PUMPED 

30bbl HI-VIS MUD/HALF STAND. WORKED FULL 
STAND ON CONNECTIONS. 

3.50 CONTINUED DRILLING 26” HOLE FROM 458m To 
565m. SWEPT 30-50bbl HI-VIS MUD/HALF STAND. 
WORKED FULL STAND ON CONNECI’IONS. . 

2.25 CIRCULATED BOTTOMS UP - PUMPED 50bbl HI-VIS 
MUD/lSmin. SWEPT HOLE WlTH 200bbl HI-VIS MUD 
AND DISPLACED HOLE TO 900bbl PRE-HYDRATED 
GEL. 

File: MINA-DAY Date: 230Nov.93 



FINAL DRILLING REPORT 

21 DAILY OPERATIONS MINERVAdA 

my Ikys 
Date No. FhmSpudhm To Hours Daily Opcmi~ns 
23/wp3 3 3.00 

!4/09/93 4 4.00 

05:45 o6m 
06:oo 06z45 

O6z45 O7:45 
07:45 08:OO 
08:OO 08:30 
08:30 ll:oo 

ll:oo 12:oo 
12:oo 17:30 

17:30 19:30 
19:30 21:oo 

21:oo 22:oo 

22:00 23:00 
23:00 24:OO 

oom 01:15 
or:15 03:oo 

03:oo 09:15 

09:15 O9:30 

09:30 13:oo 

13:oo 15:oo 

15:oo 19:45 

0.25 DROPPED TO’l’CO SURVEY. 
0.75 POH. TIGHT HOLE FROM 539m ‘IO 5 1Om. (80 fip 

OVERPULL). HOOKED UP TDS AND WORKED THROUGH 
SAME POH TO 461m. 

1.00 WORKEDPIPEWHILEMIXINGMUD. 
0.25 REI TO 553m. 
0.50 PUMPED 25Obbl6% KCL/PHPmLYMER PILL. 
2.50 POH TO RUN 20” CASING. RETRIEVED SURVEY AT 

9.5” DRILL coLLARs. 
1.00 RIGGED UP TO RUN 20” CASING. 
5.50 FUN 20” X-52 CASING (36 INTERMEDIATES, SHOE, 

CROSS OVER AND WELLHEAD). WASHED TIGHT HOLE 
PROM 286m TO 307m. 

2.OORlHwxTH CEMENTSTINGER. 
1.50 PICKED UP 18.75” v. MADEUPSAMEAND 

RIH WlTH LANDING STRING. STOOD UP AT 551m. 
WASHED FROM 551m To 553m AND LANDED WlTH 
WELLHEAD AT 82m. TOOK 5Okip OVERPULL. 

1.00 BACKEDOUTRUNNINGT0OLANDPULLEDTO SURFACE 
DUETO IEAKING BALL VALVE. RIH AND RE-ENGAGED 
RUNNINGTOOL. 

1.00 CIRCULATED CASING AT 45Ogpm AND 5OOpsi. 
1.00 TESTED LINES To 3OOOpsi. CEMENTED 20” CASING 

AS FOWWS: LEAD- 1080s~ CLASS ‘G’ AT 1.5SG 
WITH OASgps ECONOLITE AND 320bbl MRCWATER: 
TAIL- 910s~ CLASS ‘G’ AT 1.9SG NEAT AND 
108bbl MIXWATER- DISPLACED WlTH 49bbl S/WATER 

1.25 CONTINUED CEMENTING 20” CASING. 
1.75 BACKED OUT RUNNING TOOL. POH WlTH LANDING 

STRING AND BROKEOUT AND SERVICED RUNNING 
TOOL. LAID OUT SAME. STRAPPED PIPE - RT To 
18.75” WELLHEAD 81.88m. 

6.25 RJGGED UP TO RUN BOP’s. CHANGED OUT AX/VX 
RING ON Lx)wER PACKAGE CONNECTOR. CHANGED OUT 
LATCHING DOGFORAX/VXRING GASKET. 

0.25 REPAIRED BURST HYDRAULIC HOSE ON GANTRY 
CRANE 

3.50 CHANGED OUT AX RING GASKET ON LMRP. INSTALLED 
GUIDE WIRES AND A’lTACHED BEACONS AND 
BULLSEYE PREPARED To RUN BOP’s. 

2.00 REMOVED RISER PROM LMRP AND REPAIRED JUNCTION 
BOX ON BLUE POD. VERIFED ALL FUNCTIONS AND 
NIPPLEDUPDOUBLE 

4.75 RANRISER. TESTED CHOKE AND KILL Lll+m To 
5~/5OOOpsi FOR Smin. PICKED UP SLIP JOINT 
ANIl LANDING JOINT. HOOKED UP CHOKE AND KILL 
LIFES AND PICKED UP SUP~TRING. 

File: MINA-DAY Date: 230Nov.93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATlONS MINERVA4A 

my mys 
Date No. Fkom Spud Fmm To Hours Daily Opmtions 
24/09p3 4 4.00 19:45 21:30 1.75 PULLED ROV TO SURFACE TO REPAIR THRUSTER 

21:30 24:OO 

25/w/93 5 5.00 oom 00:30 
ooz30 01:30 
01:30 02:oo 
02:oo 06t30 

06z30 07:oo 
moo lo:00 

lo:00 11:15 

11:15 1645 
16~45 17:30 
17:30 19: 15 

19:15 20~30 

20~30 24:OO 

26/09/93 6 6.00 0O:OO 24:OO 

MOTOR. WHlLE ON SURFACE HYDRAULIC HOSE r0 ROV 
CRANEBLEWREPAIREDSAMEANDJUMPEDROV. 

2.50 MOVED RIG AFT AND LANDED BOP AT 2215hrs. 
TESTED LATCH WlTH 5Okips OVERPULL. LATD OUT 
LANDING JOINT AND NlPPLED UP DIVERTER. _ 

0.50 INSTALLED DIVERTER. 
1.00 RIGGED DOWNRISER HANDLING EQUIPMENT. 
0.50 MADE UP TEST PLUG AND RIH. 
4.50 TES‘IED BOPs. TESTED CONNECTOR ‘IO 10,OOOpsi. 

ALLRAMSFAILSAFES ANDANNULARSTO 
500/3Oopsi. SHEAR RAMS AND CASING To 
500/15OOpsi (3.8bbl). CHORE MANIFOLD To 
500/3OOOpsi. TESTED ON YELLOW F’OD, FUNCTION 
TESTED BLUE POD. 

0.50 POH WITH TEST PLUG. 
3.00 RIGGED UP AND TESTED SURFACE EQUIPMENT - lBOP 

‘IO 500/5oOpsi. STANDPlPE AND KELLY HOSE To 
500/4OOOpsi. STAB IN VALVES To 500/5OOOpsi. 

1.25 RIH AND SET NOMINAL SEAT PROmOR. STRAPPED 
OUT-RT’l’OHPWELLHEAD82m.POHANDLAIDOUT 
TOOL. (CONTINUED PRESSURETESTINGMUD 
MANIFOLD ‘IO 500/5OOOpsi). 

5.50 RIGGED UP AND PICKED UP 5” DRILL PIPE 
0.75 LAID OUT 26” BHA. 
1.75 PICKED UP SPARE DYNADRILL, BROKE OUT SLEEVE 

AND LAID OUT MOTOR PICKED UP DYNADRILL AND 
EXCHANGED SLEEVE, MADEUPCROSS OVERS AND 
BIT. TESTED MOTOR AT SURFACE. 

1.25 RIHWlTHBHA(PICKEDUF2xSTRINGROLLER 
REAMERS) TO 87m. 

3.50 LOWER PORT SIDE GUIDE ROLLER ASSEMBLY HINGE 
PIN FAILED AND ASSEMBLY FELL 45m TO FLOOR. 
SECURED LOWER DOLLY ASSEMBLY AND REMOVED 
LOWER STARBOARD SIDE ROLLER ASSEMBLY. 

24.00 SECURED TDS BLOCK REl-&XT ASSEMBLY To GUIDE 
RAILS. REMOVED REAR ROLLERS FROM TRAVELLING 
BLOCK REI’RACT ASSEMBLY. SECURED TRAVELLING 
Bm REI’RKT ASSEMBLY IN A STOWED POSITION. 
REMOVED BOGIES FROM UPPER CARRIAGE. ALL HINGE 
PINS FOUND TO BE CRACKED. SECURED LOWER 
CARRIAGE IN STOWED POSITION AND REMOVED 
R.EMAMNG TWO BOGIES - ONE PIN CRACKED, THE 
OTHER SUSPECT. RIGGED UP STORM LINES To 
SECUREBLOCKSANDLAlDOUT2x8”DlULL 
COLLARS (BIT AT 67m). REMOVED BUSHINGS FROM 
GUIDE ROLLER ASSEMBLY HINGE POINT. 

File: MINA-DAY Checked: Date: 230Nov.93 
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. F IN A L  D R IL L IN G  R E P O R T  

2 .1  D A IL Y  O P E R A T l O N S  M IN E R V A 4 A  I 

m y  m y s  
I h u e  N a  F m a n S p u d h m  T o  H o u rs  D a i l y  O ~ c m i o n s  I *  
2 7 /0 9 p 3  7  7 .0 0  

!8 /0 9 /9 3  8  8 .0 0  

!9 /0 9 /9 3  9  9 .0 0  

0 /0 9 p 3  1 0  1 0 .0 0  

l /1 0 /9 3  1 1  1 1 .0 0  

z /1 0 /9 3  1 2  1 2 .0 0  

0 0 3 0  2 4 :0 0  2 4 .0 0  R E M O V E D  G U ID E  A S S E M B L Y  H IN G E  B U S H IN G S  A N D  
C L E A N E D  R E C E S S E S . S E R V IC E D  A S S E M B L Y  R O L L E R S  
A N D  P R E P A R E D  T D S  R E T R A C l - A S S E M B L Y  F O R  
R E IN S T A IL A T IO N  O F  G U ID E  A S S E M B L IE S . 
F A B R IC A T E D P A D E Y E S  A N D  S A F E T Y  C H A IN S  F G R  
A S S E M B L IE S  A N D  C O M M E N C E D  IN S T A L L A T IO N  O F  
G U ID E  A S S E M B L IE S  U P O N  A R R IV A L . 

o o m  2 4 :o o  2 4 .0 0  C O N T IN U E D  T O IN S T ’A L L G U ID E A S S E M B L IE S  O N  
l U 3 ”M C T  A S S E M B L Y . A T T A C H E D  S A F E T Y  C H A IN S  T O  
G U ID E  A S S E M B L IE S . 

0 o :o o  0 3 :4 5  3 .7 5  C O N T IN U E D  T o  IN S T A L L  G U ID E  A S S E M B L IE S  A N D  
s A F E T Y c H A l N s . 

0 3 :4 5  0 6 tl 5  2 .5 0  P IC K E D  U P  T W O  8 ” D R IL L C O L L A R S J A R S  A N D  P O N Y  
C O L L A R . R tH  A N D  T A G G E D  C E M E N T  A T  5 4 O m . 

t& :1 5  0 7 :3 0  1 .2 5  D R IL L E D  F IR M  C E M E N T  T O  S H O E  A T  5 5 3 m . 
0 7 :3 0  0 8 9 0  0 .5 0  D IS P L A C E D  H O L E  T o  M U D  A N D  c u A N E D o u T R A T H o L E  

T o  5 6 5 m . 
0 8 :O O  0 8 : 1 5  0 .2 5  D R IL L E D  1 7 .5 ” H O L E  F R O M  5 6 5 m  T O  5 6 8 m . 
0 8 :1 5  0 9 :3 0  1 .2 5  C IR C U L A T E D  H O L E  C L E A N . 
0 9 :3 0  l o :4 5  1 .2 5  P U L L E D  B A C K  IN T O  S H O E  A N D  P E R F O R M E D  F l T  T o  

1 .8 6  S G  E M W  (M W = l .C V  S G ,P R E S S S U R E = 6 2 5 @ ). 
1 0 ~ 4 5  2 4 9 0  1 3 .2 5  D R IL L E D  1 7 .5 ” H O L E  F R O M  5 6 8 m  T o  9 8 7 m . 

H A R D D R IL L IN G D U E T O W E L L  C E M E N T E D  S A N D S  F R O M  
5 6 8 m  T o  6 2 0 m . H O L E  C O N D IT IO N  G O O D F R O M  6 2 0 m  
O N W A R D S  F A S T  R O P  A N D  S A N D  C A U S IN G  B L IN D IN G  
O F  S H A R E R S . 

0 0 3 0  2 4 :O O  2 4 .0 0  D R IL L E D  1 7 .5 ” H O L E  F R O M  9 8 7 m  T o  1 3 7 9 m . F L O W  
C H E C K E D  D R IL L IN G  B R E A K S . H O L E  C O N D IT IO N  G O O D . 

O O z O O  1 0 ~ 4 5  1 0 .7 5  D R IL L E D  1 7 5 ” H O L E F R O M  1 3 7 9 m  T o  1 5 1 2 m . H O L E  
C O N D IT IO N  G O O D . 

l o :4 5  1 2 :4 5  2 .0 0  C l R C U L A T E D  H O L E C L E A N . 
1 2 :4 5  1 3 :O O  0 .2 5  D R O P P E D S U R V E Y . 
1 3 :0 0  1 6 1 5  3 .2 5  P O H  4  S T A N D S  T H E N  P U M P E D  O U T  F R O M  1 3 1 3 m  T o  

1 0 8 6 m . G E N E R A L O V E R P U L L  3 0 0 0 @ 5 0 0 0 0 1 b . M A X  
O V E R P U L L  1 5 0 0 0 0 1 b . C O N T IN U E D  T O  P O H  T O  9 7 0 m  
W l T H O U T P U M P S .R IH , 

1 6 ~ 1 5  1 6 4 5  0 .5 0  W A S H E D  A N D  R E A M E D  F R O M  1 4 7 3 m  T o  1 5 1 2 m  W l T H  
2 5 O O O l b  W O B . 

1 6 4 5  2 0 ~ 0 0  3 .2 5  C IR C U L A T E D  H O L E -U N A B L E  T o  C L E A N  H O L E  A F l ” E R  
2  C IR C U L A T IO N S . L A R G E  A M O U N T  O F  C U T T IN G S  
C O M IN G  O V E R  M A K E R S IN C R E A S E D  M U D  W E IG H T  
T O  1 .1 6  S G . 

2 o :O O  2 2 :1 5  2 .2 5  D R IL L E D  1 7 .5 ” H O L E  F R O M  1 5 1 2 m  ‘IO  1 5 3 8 m . 
2 2 :1 5  2 4 :0 0  1 .7 5  C IR C U L A T E D  H O L E  
0 o :o o  0 1 :o O  1 .0 0  C O N T IN U E D  T O  C l R C U L A T E  H O L E  C L E A N . S P O T T E D  

2 0 0 b b l  H I-VIS P IL L  O N  B O T I’O M  
0 1 :O o  0 6 :O o  5 .0 0  m w c H E c K E D  .F ’O H  1 0  S T A ) $ D S  W E I’. F L O W C H E C K E D . 

F i l e : M IN A - D A Y  D a te : 2 3 0 N o v .9 3  
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FINAL DRILLING REPORT 

2.1 DAILY OPERATlONS M INERVAGA 

my JM 
m tc No. FkomSpudFkom To Hours Daily Operations 
m /l0193 12 12.00 PUMPED SLUG. CONTINUED TO POH- AVERAGE DRAG 

33/10/93 13 13.00 

04/10/93 14 14.00 

06:oo 07:oo 

07:oo 09:oo 

@mo 14:45 

14:45 15: 15 
15:15 24:oo 

oom 01:oo 

01:oo 01:30 
01:30 03:30 
03:30 06t45 

06z45 07:15 
07:15 lo:15 
10:15 ll:oo 

11:OO 12:30 
12:30 13:45 
13:45 16: 15 

16: 15 16:45 
16:45 22:00 

22:OO 24:00 

0o:oo m45 

lOOOOlb, MAXIMUM OVERPULL OF 4OOOOlb BETWEEN 
1300m AND 134th. 

1.00 SERVICED AND LAID OUT MOTOR. LAID OUT BOTIY)M 
REAMERANDBIT. 

2.00 MADE UP 13.375” CASING HANGER/PACKOFF ONTO - 
DP STAND, CEMENTHEADONTODPSTANDAND 
RACKEDBOTHINDERRICK. 

5.75 RIGGED UP SCHLUMBERGER FOR LOG SUlTE NO.1 
RUN NO.1 GPlT/MS~LL/SDT/GFVAMS.UNABLE To 
PASS 1525m. BHST; 58 DEG C. 

0.50 RIH AND RECOVERED WEAR BUSHING. 
8.75 RIGGED UP AND RAN 13.375” CASING-TOTAL OF 122 

JOINTS. 5OOOOlb DRAG ‘TOWARDS END OF CASING 
RUN. PREPARED TO PICK UP RUNNING STRING. 

1.00 MADE UP 13.375” HANGER AND RIH ON LANDING 
STRING. TAKING WEIGHT ON THE LAST STAND-UP To 
15oooolb. 

0.50 WASHED CASING DOWN LAST 9m. 
2.00 CIRCULATED TWICE BOl-IOMS UP. 
3.25 RIGGED UP cEME?NT LINE!sANDTEsrEDm 

3OOOpiDROPPED BALLMIXED AND PUMPED CEMENT 
As FOLLOWS: 
LEAD : 270s~ AT 15 SG WITH OASgal/sx 
ECONOLITE IN 80bbl DRILLWATER. 
TAIL : 924s~ AT 1.9 SG NEAT IN 1 lObb1 
DRILLWATER. 
DROPPED DART AND SHEARED BOTIOM PLUG AT 
2700psi. DISPLACED CEMENTWlTH71Obbl 
SEAWATER AND BUMPED PLUG TO 3000psi. 

0.50 SET SEAL ASSEMBLY AND TESTED TO 3500psi. 
3.00 TESTED BOPs To 500/3OOOpsi. 
0.75 SHEARED OUT RUNNING TOOL WITH 7OOOOlb 

OVERPULLANDPOH. 
1.50 TESTED SURFACE EQUIPMENT To 500/5000 psi. 
1.25 RIH WlTH WEAR BUSHING AND SET SAME 
2.50 LAID OUT 95” DC. MADE UP BIT, JUNK SUB AND 

MWD. 
0.50 TESTED MWD. 
5.25 CONTINUED To PICK UP 12.25” BHA AND RIH. 

PICKED UP 9 STANDS DP ON WAY IN. 
2.00 TAGGED CEMENT AT 1498m AND DRILLED SHOETRKK. 

PUMPED lOObb1 HI-VIS PILL AND DISPLACED HOLE 
TO MUD AT SHOE 

0.75 CONTlNUED To DISPLACE HOLE To MUD AND CLEANED 
IWI’HOLE To 1538m. WORKED JUNK SUB. 

1.00 DRILLED 12.25” HOLE FROMA538m To 1541m. 

File: M INA-DAY Date: 230Nov.93 
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FINAL DRILLING REPORT 

2.1 DAlLY OPERATlONS MINERVAGA 

my mys 
late No. FkomSpudFhm To Hours Daily Opemtions 
M/10/93 14 14.00 01:45 02:15 0.50 CIRCULATED HOLE CLEAN. 

02: 15 03:30 1.25 PULLED BACK INTO SHOE AND PERFORMED LOT ‘IX) 
1.75 SG (1.16 SG MUDJ28Opsi). 

03:30 05:30 2.00 DRILLED 12.25” HOLE FROM 154lm To 1554m. 
05:30 06:15 0.75 DECREASE IN ROP FROM 18m/hr TO Sm/hr. PICKED 

UP OFF BOmM - SUSPECIP) JUNK IN HOLE. - 
WORKED PIPE, PUKED BACK IN-IO SHOE IN A’ITEMI’T 
‘IO DISLODGEJUNK. RIH. 

06~15 22:lS 16.00 DRILLED 12.25” HOLE FROM 1554m To 1728m. 
REAMED EACH CONNECI’ION. FLOWCHECKED DRILLING 
BREAKS AT 1622m AND AT 1722m. 

22:15 24:00 1.75 CIRCULATED SAMPLES AT 1722m. MAXIMUM GAS 4%. 
DS/lOP3 15 15.00 moo cn15 0.25 CONTINUED ‘IO CIRCULATEFOR SAMPLE 

00~15 00~30 0.25 SURGED FOR IUNK. 
00:30 02: 15 1.75 FLOWCHECKED AND PUMPED SLUG. UP TO 5OOOOlb 

DRAG. FROM 1612m 1OOOOOlb OVERFULL. PUMPED 
OUT To SHOE.HOLE TOOK 4bbl LESS-WCHECKED 
ANDRIHTOTD. 

02: 15 03:45 1.50 CIRCULATED BOTTOMS up: 6.8% GAS. 
03:45 07:45 4.00 FLOWCHECKED AND FOH ‘IO SHOElOOOO To 2OOOOlb 

DRAG.mWCHECKED PUMPED SLUG AND FOH-HOLE 
CONDITION GOOD. DUMPED MWD MEMORY ON SURFACE. 
DEEP HORIZONTAL GROOVES ON CUTTERS OF NEAR 
BIT REAMER. RECOVERED 0.51b JUNK. STRAPPED 
PIPE 0.3m LONGER THAN TALLY. 

07:45 08: 15 0.50 SERVICED TDS. 
08: 15 14:00 5.75 MADE UP 27m COREBARREL AND RIH. 
14:00 16:30 2.50 HELD UP AT 1712m. REAMED UNDERGAUGE HOLE To 

1728m. 
16:30 17:30 1.00 EXPERIENCED HIGH TORQUE ON BO’I-IOMUNABLE To 

PUT WEIGHT ON BIT WITHOUT STRING STALLING. 
‘IRIP GAS- 0.11%. 

17:30 21:30 4.00 PUMPED SLUGSULLED 10 STANDS-HOLE CONDITION 
GOODmWCHECKED .CONTII’KJED ‘IQ POH. 

21:30 24:00 2.50 MADE UP BITJUNK SUB,REAMER AND RIH. 
)6/10/93 16 16.00 oom 01:15 1.25 CONTINUED TO RIH. FILLED PIPE AT SHOE AND 

BEFORETAGGING BOTTOM. 
01:15 01:30 0.25 TAGGED UP AT 1716m. PICKED BACK UP TO 1702m. 

LIGHT REAMED AND WASHED TO 1728m. 
Ol:30 01:45 0.25 DRILLED 12.25” HOLE FROM 1728m TO 1728.5m. 
01:45 03:OO 1.25 REAMED LAST STAND 3 TIME&SURGED FOR JUNK AND 

CIRCULATED BOTIOMS UP. TRIP GAS AT 0.24%. 
03:oO 06: 15 3.25 PULLED BACK To SHOEvFLOWCHECKEDPD SLUG 

AbID POH.FLOWCHECKED AT BOPs. 
06: 15 1O:OO 3.75 MADE UP 27m COREBARREL AND RIH. 
lo:ot) lo:30 0.50 TOOK WEIGHT AT 1693m. LIGHT REAMED AND WASHED 

To BOTTOM AT 17285m. 

File: MINA-DAY Checked: Date: 230Nov.93 
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FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA4A 

w Days 
Date No. FromSpudF’mm To Hours Daily Operations 
06/10/93 16 16.00 lo:30 11:30 1.00 CIRCULATED BOTIOMS UP. TRIP GAS AT 0.06% 

11:30 12: 15 0.75 DROPPED BALL AND PICKED UP 6m PUP JOINT FOR 
SPACE OUT. ESTABLISHED CIRCULATION. BALL 
LANDED-PRESSURE AT 55Opsi$Xkpm9RESSURE 
INCREASED TO 1OOOpsi OFF BOTTOM. SLOWED- 
PUMPSPRESSURE STABILISED AT 6Ospm95Opsi. 

12: 15 12:45 0.50 PRESSURE STABILISED AT SSOpsi ON BO’ITOM. 
CUT CORE No.1 FROM 1728.5m To 1733.5m AT 10 
TO 15 m/hr. PRESSURE DROPPED TO 525psi AND 
ROP DROPPED TO Sm/hr. 

12:45 16:15 3.50 PUMPED SLUGPOHFLOWCHECKE D AT TD AND SHOE. 
16~15 17:15 1.00 BREAKOUTlNNERBARRELSANDLAIDOUT 

CORE-lOO%RECOVERY.LOWERINNERBARRELWlTH 
V-SHAPED CRACK APPROXIMATELY 4m FROM BOTTOM. 

17:15 18:30 1.25 MADE UP NEW INNER BARRELS, BROKE OUT BIT AND 
RACKEDBACKCOREBARREL. 

18:30 20~30 2.00 LAID OUT MWD-RESISTMTY SENSOR MALFUNC’IION. 
PICKEDUPNEWMWDJtOLLERREAMERS ANDMADEUP. 

20~30 2cl:oO 3.50 MADE UP BIT AND RTH. 
n/10/93 17 17.00 oo:oo 01:15 1.25 CONTINUED ‘I0 RIH. FILLED PIPE AT SHOEHELD 

TRIPDRILL 
01:15 02:oO 0.75 RJH TO 1704m AND REAMED MWD TO BOTTOM. 
02:oO 03:30 1.50 DRILLED 12.25” HOLE FROM 1733.5m TO 1751m. 
03:30 04:OO 0.50 CHANGED OUT SWIVEL PACKING. CIRCULATED ON 

CEMENT HOSE 
04:OO 09:30 5.50 DRILLED 1225” HOLEFROM 1751m TO 1823.5m. 

DRILLING BREAK AT 1823m. 

18/10/93 18 18.00 

File: MINA-DAY 

0930 09:45 0.25 FIDWcTHlammY 
09:45 lo:30 0.75 CIRCULATED FOR SAMPIEGAS AT 0.44%. 
10~30 11:lS 0.75 DRILLED 1823.5m To 1830m. FLOWCHECKED 

DRJLLING BREAKS AT 1828.5m AND 183Om-OK 
11: 15 12: 15 1.00 CIRCULATED POR SAMPLE AT 1830m. GAS AT 0.66%. 
12:15 12:45 0.50 DRILLED 12.25” HOLE FROM 1830m To 1839m. 

FLOWCHECKED DRILLING BREAK AT 1839m-OK. 
12:45 14:30 1.75 CIRCULATED FOR SAMPLE. GAS AT 2.86%. 
14:30 18:00 3.50 POH-HOLE GOODDOWNLOADED MWD. 
18:00 20:30 2.50 MADE UP 27m CORE BARREL AND RIH TO SHOE. 
20~30 20:45 0.25 BROKE CIRCULATION AND ESTABLISHED CIRCULATING 

RATE : 60spm WITH 300psi. 
20~45 21:45 1.00 SLIPPED AND CUT DRILL LINE. 
21:45 22:15 0.50 CONTINUED To RIH TO 1818m-HELD UP. 
22:15 23:00 0.75 WASHED AND REAMEDFROM 1818m To 1839m WITH 

1oooOlb. HIGH TORQUE FOR LAST METRE-PIPE 
STALLING. REAMED REPEATEDLY-OK. 

23:0() 24:o(j 1.0 CIRCULATED BOTTOMS UP-GAS AT 0.72%. 
DROPPED BALL.SPACED OUT. 

o():~ (~5 1.25 C’UT CORE No.2:1839m TO 1855.5m. FROM 1854m 

Checked: Date: 23-Now93 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVAGA 

w Daps 
hate No. From Spud From To Hours Daily Operations 
X/lo/p3 18 18.00 ONWARDSEXCESSIVETORQUEEXP~CED~ 

TBNDENCY TO STALL OUT STRING EVEN WITH NO WOB 
AND LOW RPM 

01:15 05:00 3.75 FLOWCHECKED. POH ‘IO SHOE-NORMAL DRAG PUMJ’ED 
SLUG.CONTINUED TO FOH. FLOWCHECKED AT SHOE 
AND AT BOh. 

05:00 0800 3.00 LAlD OUT CORE-97.5% RECOVERY. MADE UP NEW 
INNER BARRELS INTO COREBARRELROTATED 
“lOP/BOlTOM STABlLISERRACKED BACK COREBARREL. 
NOTE: BOTIOM STABILISER 3/16” UNDERGAUGE. s 

08:OO 11:00 3.00 RIH FOR REAMING RUN-HOLE CONDITION GOOD. 
11:00 11:45 0.75 REAMED MWD FROM 1830m ‘IO 1855.5m. 
11:45 12:45 1.00 CIRCULATED BOTIOMS UP. GAS AT 7.73%. 
1245 15:45 3.00 FLOWCHECKED PUMPED SLUGJ’OH-HOLE CONDITION 

GOOD.F?OWCHECKED AT SHOE AND AT BOPs. 
15:45 18:45 3.00 RIH WITH COREBARREL.PICKED UP 12 JOINTS DP. 
18:45 1900 0.25 BROKE ClRCULA’l”ION AT SHOE AND ESTABLISHED 

CIRCULATION RATE 60spm,300psi. 
1900 19:45 0.75 CONTINUED TORIHTO 1819m 
19:45 2000 0.25 PRECAUTIONARY REAMED FROM 1819m TO 1855.5m. 

REAMED WlTH 10000lb FROM 1846m TO 1855.5m 
20~00 21:00 1.00 CIRCULATED BOTIOMS UP. GAS AT 0.25%. 
21:00 21:15 0.25 DROPPED BALL AND SPACED OUTESTABLISHED 

CIRCULATION RATE AT 60spm,550psi. 
21:15 22:15 1.00 CUT CORE No.3 FROM 1855.5m TO 1882Sm. 

CIRCULATlNG AT60spm,650psi. 
22: 15 24:oo 1.75 FmwcHxKED .FOH TO SHOEHOLE GOOD.FLOWCHECKED 

AND PUMPED SLUGSOH. 
)9/10/93 19 19.00 OOSO 02: 15 2.25 CONTINUED To POH. 

02: 15 05: 15 3.00 LAID OUT INNER BARRELS-100% CORE RECOVERY. 
REDRESSED INNER BARRELSRACKED BACK CORE 
BARREL. 

05: 15 09: 15 4.00 RIH WITH DRILLING BHASHIMMED LOWER REAMER. 
Two STUDS SHEARED OFFWHILETIGHTENXNG UP. 
REPLACEDALLBLOCKSTUDSONREMAININGREAMERS 
oNEoTmRsHEARED STUD ON UPPER REAMER. 

09: 15 09:45 0.50 BROKE ClRCULATION AT SHOE AND SERVICED TDS. 
09:45 lo:45 1.00 CONTINUED To RIH To 1832m. 
lo:45 1200 1.25 REAMED MWD TOOL FROM 1832m TO 1882m. GAS-9.5% 
1200 14:30 2.50 DRILLED 12.25” HOLEFROM 1882m ‘IO 1915m. 
14:30 15: 15 0.75 CIRCULATED BO’I-IOMS UP. GAS AT 0.11%. 
15:15 1900 3.75 FLOW CHECKEDSUMPED SLUGSOH-HOLE CONDlTION 

GOOD.FLOWCHECKED AT SHOE AND AT BOPs. 
1g:w 22:00 3.00 PICKED UP COREBARRELINNER BARREL SPACRG 

FOUND To BE TOO IONG.NO SHIMS ON SWW 
BEARINGMACHINED CORESHOE TO FIT SPACING. 

22:oO 2400 2.00 RIHWITH COREBAltREL 

File: MINA-DAY Checked: Date: 23-Nov-93 

1 



FINAL DRILLING REPORT 

2.1 DAILY OPERATIONS MINERVA-2A 

w mys 
Date No. FromSpudFhm To Hours Jhiy Operations 

I 
10/10/93 20 20.00 oo9o 02:oo 

02:OO 02:30 
02:30 03:30 

2.00 CONTINUED To RIH TO SHOEFILLED PIPE AND 
ESTABLISHED CIRCULATION RATE 

0.50 WASH AND REAMED 1885m TO 1915m WITH 1OOOOlb. 
1.00 CIRCULATED BO’ITOMS UP.GAS AT O.l4%.DROPPED 

BALL AND SPACED OUT. 
03:30 04:30 
O4:30 08:30 

08:30 11:oo 

11:oo 13:15 
13: 15 13:45 

13:45 14: 15 
14: 15 15: 15 

15: 15 16:30 

16:30 18:oO 
18:OO 21:30 

11/10/93 21 

12/lOIp3 22 21.00 

21:30 22: 15 
22: 15 23:45 
23:45 24:00 
oom 03:oo 
03:oo 06:oo 
06:oo 07:15 
07:15 08:OO 

OS:00 18:oO 

18:OO 18:45 
18:45 19:45 
19:45 24:OO 

oom ooz30 
O&30 01:oo 
01:oO O9:oo 

09:oo lo:30 
lo:30 16:30 

16:30 20:oo 3.50 MADE UP 12.25” BHA AND R@ To 13.375” SHOE AT 

1.00 CUT CORE No.4 FROM 1915m TO 1943m. 
4.00 POH TO SHOE PUMPED SLUG.FLOWCHECKED AT 

SHOE/BOPs. 
2.50RECOVEEtEDINNERBARRELS.MADEUPNEWINNER 

BARRELSRECOVERED99% CORE 
2.25 RIH WITH 27m COREBARREL To SHOE. 
0.50 FlLLED PIPE AND ESTABLISHED CIRCULATION 

RATEsERvIcED TDS. 
0.50 CONTlNUED To RIH To 1905m. 
1.00 WASHED AND REAMED FROM 1905m ‘TO 1943m. TOOK 

1SOOOIb FROM 193Om ONWARDS. 
1.25 CIRCULATED BOTI’OMS UP.GAS AT 6.67%. 

DROPPED BALL AND SPACED OUT. 
1.50 CUT CORE No5 FROM 1943m TO 1%9m. 
3.50 FIDWCHECKED .PUMPED SLUG AND POHFLOWCHECKED 

AT SHOE(BOPs. 
0.75 LAID OUT INNER BARRELS-lOO% RECOVERY. 
1.50 LAID OUT CORE BARREL. 
0.25 MADE UP PDC BIT. 
3.00 MADE UP DRILLING BHA. RlH. BROKE CIRCULATION. 
3.00 REAMED MWD FROM 1896m TO 1969m. 
1.25 DRILLED 12.25” HOLE FROM 1%9m To 1990m. 
0.75 REPLACED SWIVEL PACKINGCIRCULATED WELL WI7H 

CEMENT HOSE. 
10.00 DRILLED 12.25” HOLE FROM 199Om To 2170m. 

MWD FAILED AT 1995m. 
0.75 MADE WIPER TRIP TO 1968m-25kip OVERPULLJUH. 
1.00 CIRCULATED BOTTOMS UP. 
4.25 FLOWCHECKED. PUMPED SLUGPOHI’LOWCHECKED AT 

SHOE/BOP. LAID OUT BIT,MWD,NBRRJXSTRING RR. 
ALLROLLERREAMERCU’ITER BEARINGS LOOSE 
EXCEPTFOR SECOND REAMER FROM TOP. 

0.50 CO- LAYING DOWN BHA. 
0.50 RIGGED UP SCHLUMBEFtGER FOR LOG SUITE N0.2. 
8.00 LOGS RUN AS FOLLOWS: 

01oo-o630 RUN No.1: DLT/MSFlJGR/AMS/DTL 
0630-090 RUN No.2: LDUcNuGR/AMS/FMS 

1.50 POHWITHRUN No.2 AND REPAIRED DAMAGED WIRE. 
6.0 CONTINUE RUN No.2. POH. HOLE TIGHT AT 2170m 

AND 1721m. MAXIMUM OVERPULL 3500 lb. RIGGED 
DowNscHLuMBmGER 

File: MINA-DAY Date: 23.Nov-93 



FINAL DRILLING REPORT 

21 DAILY OPERATIONS MINERVA4A 

hY mys 
late No. FmmSpudFhm To HOWS Daily Operption~ 
Q/10/93 22 21.00 1526m. FILLED PIPE AND RIH TO 1558m. . 

20~00 21:OO 1.00 WASHED AND REAMED FROM 1558m TO 1762m. 
21:oO 21:30 0.50 CONTINUED RlH FROM 1762m TO 19OOm 
21:30 22:00 0.50 CONTINUED RIHFROM 19OOm To 2170m. WASHED AND 

REAMED TIGHT SPOTS FROM 19OOm TO 1939m; 1948m 
TO 1958m; 21OOm TO 2170m. 

2230 2430 2.00 CIRCULATED AND CONDITIONED MUD. MAXIMUM TRIP 
GAS 25%. FLOW CHECKED, PUMPED SLUG AND POH. 
NOTE: REAMING NECESSARY DUETO PROBABLE 
FILTER CAKEBUILDUP ACROSS SANDS. 

13/10/93 23 22.00 moo 03:OO 3.00 CONTINUED POHFLOWCHKKED AT SHOE AND BELOW 
BOP STACK. 

03:oO 18:00 15.00 RIGGED UP SCHLUMBERGER. CONTINUED LOGSUITE 
No.2. 

\ 

14/10193 24 23.00 

File: MINA-DAY 

RUN No.3: RFI’-B/GR CONDUCTED 34 PRETESTS 
AND 1 SEGREGATED SAMPLE AT 1875m. 

18:00 24:00 6.00 RUN N0.4: VSP. 
NOTE: MUD LOSSES WHlLE LOGGING OF 11 bbl 

OVER 12 HOURS. 
oo:oo 05:15 5.25 CONTINUED Lxx; SUITE No.2. 

RUN No.4 : VSP. 
05: 15 09:30 4.25 RUN No.5 : 30 SHOT CST. 29 RECOVERED. 
09:30 lo:00 0.50 RIGGED DOWN SCHLUMBERGER 
lo:00 12:30 2.50 LAID DOWN 12.25” BHA. 
12~30 15:30 3.00 RIGGED UP AND RIH WITH MULE SHOE ON DRILL 

PIPE TO 1975m. 
15:30 16:30 1.00 CIRCULATED BOTTOMS UP AT 725 gpm AND 2150 psi 
16:30 17:30 1.00 RIGGED UP HALLIBUR’ION AND TESTED LINES TO 

2ooO psi. PUMPED SUSPENSION PLUG No.1 WITH 10 
bbl SPACER AHEAD OF 537 sx CLASS ‘G’IN 64 bbl 
MIXWATER AND 2 gal/lObbl SCR-1oOL. DISPLACED 
WlTH 1 bbl SPACER AND 101.5 bbl MUD. 

17:30 18:00 0.50 FOH TO 1775m. 
18:00 1900 1.OOCIRCULA‘IEDAT725gpmAND96OpsiWHlLE 

WAITING ON CEMENT.DUMPED CEMENTRETURNS. 
19:00 19:30 0.50 RIH AND TAGGED PLUG No.1 AT 1784m. POH ‘IO 

1775m. 
19:30 20~30 1.00 RIGGED UP CEMENTLINEANDTESTEDSAMETO2000 

psi. PUMPED SUSPENSION PLUG No.2 WlTH lObb1 
SPACER AHEAD OF 284 sx 1.9 SG, CLASS ‘G’ WITH 
34 bbl MIXWATER AND 1 gal/lObbl SCR-1OOL. 
DISPLACED WlTH 1 bbl SPACER AND 95 bbl MUD. 

20:30 22:00 1.50 POH TO 163Om AND CIRCULATE AT 725 gpm AND 930 
psi WHEE WAITING ON CEMENT. 

22~00 22:30 0.50 RIH AND TAGGED PLUG No.2 AT 1686m. PoH ‘IQ 
1575m. 

22:30 23:30 1.00 RIGGED UP AND TESTED CE)pH’ LINES TO 2OOOPSi. 

Checked: Date: 23-Nov-93 
. 



FINAL DRILLING REPORT 

21 DAILY OPERATIONS e MINERVA-2A 

my mys 
late No. FkomSpudhm To Hours Daily Operations 
14/10193 24 23.00 PUMPED SUSPENSION PLUG No.3 WlTH 1Obbl SPACER 

AHEAD OF 318 sx 1.9 SG, CLASS ‘G’ WITH 38 bbl 
MIXWATER. DISPLACED WlTH lbbl SPACER AND 83 
bbl MUD. 

23:30 24:OO 0.50 POH ‘IO 1488m AND REVERSE CIRCULATED 200 bb1 
(2 x STRING VOLUME). 

15/10/93 25 24.0 oo:oO 03:30 3.50 PUMPED SLUG AND FOH LAID DOWN EXCESS 
DRILL-PIPE 

03:30 06~30 3.OORIGGE8DUPSCHLUMBERGER.RlHWITH BRIDGEPLUG 
AND TAGGED PLUG No.3 AT 1490m. PULLED BACK 
AND SET PLUG AT 1484m. POH AND RIGGED DOWN. 

, 06:30 08:00 1.50 RIH TO 1484m. TAGGED BRIDGE PLUG. 
08:00 08:30 0.50 PUMPED SUSPENSION PLUG No.4 WITH lObb1 SPACER 

AHEAD OF 84 sx 1.9 SG, CLASS ‘G’. DISPLACED 
WITH 1 bbl SPACER AND 81bbl MUD. 

08:3O 09~30 1.00 PULLED BACK TO 1475m AND REVERSE CIRCULATED 
600bblINHIBlTEDMUD. 

09:30 11:00 1.50 POH TO 171m. 
11:00 11:30 0.50 RIGGED UP CEMENT LINEANDTESTEDSAMETO2000 

psi. PUMPED SUSPENSION PLUG No.5 WITH lObb1 
SPACER AHEAD OF 129 sx 1.9 SG, CLASS ‘G’. 
DISPLACED WlTH 1 bbl SPACER AND 6 bbl MUD. 

11:3O 13:00 1.50 POH ‘IO 118m AND REVERSE CIRCULATED 20 bbl. 
DISPLACED RISER ‘IO SEAWATER. FLUSHED CHOKE 
ANDKIULINES. 

13:00 13:30 0.50 POH WITH MULE SHOE 
13:30 15:00 1.50 PICKED UP DIVER= N’IPPLED DOWN CHOKE AND 

KIULINES. 
15:00 1600 1.00 RIH AND TAGGED PLUG No.5 AT 122m. SFOlTED 25 

bbl INHIBITED SEAWATER FOH. 
16:00 1630 0.50 RETREWD WEAR BUSHlNG. 
16:30 2400 7.50 RIGGED UP AND PULLED BOP STACK (UNLATCHED AT 

2000 hrs). LAID OUT RISER AND LANDED STACK ON 
BEAMS AT 2220 hrs. FREED GUIDE LINES, LOWERED 
POSTS AND PREPARED TO SPLIT UPPER PACKAGE 
(Am -IO RELEASE CONNECTOR FROM WELLHEAD 
FOR 2 hrs BEFORE SUCCESSFUL) 

16/10/93 26 25.00 0o:OO 04:30 4.50 SPLIT LMRP AND BOP. LATCHED ‘IO TEST STUMPS 
(0200 hrs). BROKE DOWN DOUBLE RISER AND LAID 
OUT. RIGGED DOWN RISER HANDLING EQUIPMENT. 

04:30 o6:OO 1.50 PICKED UP CORROSION CAP AND MADE UP. RIH, 
FILLEDPIPEANDLANDEDSAMEWITHROV 
OBSERVATION. BACKED OFF RUNNING TOOL AND POH. 

o&o0 lo:oO 4.00 DEBALLASTED RIG. CUT GUIDE LINES WITH ROV. 
1000 2400 14.00 PULLED ANCHORS AS FOLLOWS: 

FAR SWORD: 
No.3 RACKED AT 142Ohrs. 

File: MINA-DAY Checked: Date: 23-Nov-93 
. 



FINAL DRILLING REPORT 

21 DAlLY OPERAllONS . MINERVAdA 

my mys 
late No. l+omSpudkom To Hours Daily Opemtions 
16/10/93 26 25.00 No.4 RKKED AT 1725hrs. 

No.2 lUCKED AT 2136hrs. 
BONAVISTA: 
No.9 RACKED AT 1237hrs. 
No.10 RACKED AT 1535hrs. 
No.8 RACKED AT 2055hrs. 

17/10)93 27 26.00 oo:oO 08:30 8.50 CONTINUED PULLING ANCHORS AS FOLLOWS: 
BONAVISTk 
No.5 IU4CICE.D AT 0219hrs. 
No.6 RACKED AT 0458hx-s. 
No.1 RACKED AT 0735hrs. 
FARSWORD: 
No.1 1 RACKED AT 0018hrs. 
No.12 IUCKED AT 0258hrs. 
RIG: 
No.7 WWCED AT 083Ohrs. 

RIG RELEASED To LOCH ARD-1 AT 083Ohrs, 17th 
OCTOBER, 1993. 

File: MINA-DAY Date: 230Now93 
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FINAL DRILLING REPORT 

3.1 MUD PROPERTIES RECORD MINERVAGA 
ranp 
((3 

ii?iK 
hJ) 

Depth 
W-0 
xi- 

458 
56S 
565 
565 
565 
565 
565 
986 

1379 
1538 
1538 
1538 
1728 
1728 
1734 
la39 
1882 
1915 
1969 
2170 
2170 
2170 
2170 
2170 

PH w 
CPI 
20 

20 
110 
110 

ckls 
0 IO 

60 70 
60 70 

18 29 13 11 2s 
18 29 13 10 22 
18 29 13 10 22 
18 29 13 10 22 
ia 29 13 10 22 
14 22 10 7 15 
16 32 9 8 I4 
18 29 9 7 13 
18 28 9 a 13 
18 27 9 8 13 
16 23 8 7 13 
12 20 7 4 9 
11 21 6 5 9 
13 2s 7 5 9 
13 22 6 4 8 
14 22 7 5 8 
I3 20 6 4 7 
14 23 7 5 10 
13 22 6 4 8 
13 22 6 5 10 
18 24 a 8 30 
16 28 9 10 30 

De Mud Type 

wo9i93 
12iO9/93 
23fW93 
24RW93 
2SiOW93 
26AM93 
27109193 
28/09/93 
29JO9193 
3oAnv93 
Dl/l0/93 
M/10/93 
D3/10/93 
M/10/93 
M/IO/93 
D6/10/93 
M/10/93 
D8/10/93 
09/10/93 
10/10/93 
1 l/10/93 
12/10/93 
13/10/93 
14/10/93 
15/10/93 

Da&y 
(S.O.) 

1.05 
1.05 
1.05 
1.07 
1.08 
1.08 
1.08 
1.08 
1.12 
1.11 
1.16 
1.16 
1.16 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.16 
1.16 
1.16 

HOS LGS 

220 soam 47700 
220 swoo 47700 
220 soooo 47700 
220 soooo 47700 
220 soooo 47OOD 
420 4soal 37aKl 
440 soaxl 39000 
180 43Oal 32OOD 
180 42OOD 33anI 
260 37000 31aul 
200 46ooO JOOOD 
200 43000 3700D 
280 4saxI 39OaI 
260 46000 39000 
120 46000 38SO0 
120 46ooO 3aooo 
140 44aID 37aIo 
80 47OaI 37saI 
90 46ooO 3700D 
90 46000 3700D 

780 4600( 37OOc 
1200 4saM 37ax 

ZAWATER+HI-VIS 

Cl PHPA POLY. 

100 
100 
loo 
65 
63 
63 
63 
63 
S6 
56 
51 
53 
53 
44 
42 
42 
42 
42 
45 
41 
42 
43 
44 
SO 
SO 

7 
7 
6 
6 
6 
6 
6 

4.6 
4.8 

5 
5.4 
5.8 
5.7 
5.9 
5.8 
S.6 
5.5 
5.9 
4.9 

5 
6 
7 

11.0 
11.0 
11.0 
9.4 
9.5 
9.s 
9.5 
9.5 
8.7 
8.2 
9.3 
9.1 
8.9 
9.5 
9.2 
9.0 
9.0 
95 
9.3 
9.0 
9.2 
9.2 
9.3 

12.2 
10.2 

5.0 9s 
S.0 9s 
5.0 9s 
S.0 9s 
S.0 9s 
a.0 92 
6.8 93.2 
9.0 91 
9.0 91 
9.0 91 

10.0 90 
10.0 90 
10.0 90 
9.0 91 

10.0 90 
9.0 91 
9.0 91 
9.a 90.2 

10.0 90 
9.0 91 
9.3 90.7 
9.3 90.7 

2.40 
1.10 
1.10 
1.10 

S.10 
3.40 
4.60 
3.20 
s.10 
S.50 
5.70 
S.SO 
4.60 
s.40 
4.20 
4.80 
5.40 
S.50 
5.00 
s.oD 
5.10 

12.0 
12.0 
12.0 
12.0 
12.0 
7.0 
7.5 

10.5 
10.5 
10.0 
11.5 
11.5 
IO.5 
lo.s 
11.0 
10.5 
10.0 
9.0 

10.0 
9.5 
9.s 

12.6 

9.0 
9.0 
9.0 
9.0 
6.6 
7.5 
6.2 
6.3 
6.0 
7.7 
7.1 
7.5 
7.5 
7.4 
7.3 
7.1 
7.2 
7.1 
7.1 
7.1 
7.1 

39 
52 
53 

49 

49 
49 

54 
5s 

3.50 
3.00 
0.75 
0.50 
0.50 
0.10 
0.25 
0.25 
0.50 
0.50 
0.25 
0.10 
0.50 
0.50 
0.01 

1.60 
1.90 
l.SO 
1.40 
1.30 
1.40 
1.70 
1.40 
1.70 
1.60 
1.40 
1.40 
1.20 
1.20 
1.20 

* h  

File: MINAJMUD Checked: Date: 23-Nov-93 



FINAL DRILLING REPORT 

I 3.2 MATERIALS CONSUMPTION MINERVA-2 

PRODUCT 
CAUSTIC SODA 

MIL-BAR 
MILGELBULK 
SODA ASH 

UNITSIZE 
25.00 KG 11 
25.00 KG 18 
25.00 LTR 8 

100.00 LB 286 
100.00 LB 1168 
25.00 KG 11 

QUm 

File: MIN2-CON Date: 220Nov-93 



PRODUCT 
CAUSTIC SODA 

MIL-BAR 
MILGEL BULK 
SODA ASH 

UNIT SIZE 

3.2 MATERIALS CONSUMPTION MINERVA-2 

L 

25.00 KG 
25.00 KG 
25.00 LTR 

100.00 LB 
100.00 LB 
25.00 KG 

QUARTmY 
10 
12 
8 

286 
684 

10 

File: MIN2-CON Date: 22-Nov-93 



r --____.__----- - --- 

PRODUCT UNIT SIZE QUm 
CAUSTIC SODA 25.00 KG 1 
LIME 25.00 KG 6 
MILGEL BULK 100.00 LB 484 
SODA ASH 25.00 KG 1 

BHP 
FeWeum 

3.2 MATERIALS CONSUMPTION MINERVA-2 

File: MIN2-CON Date: 22-Nov-93 



BHP 
FWdeum FINAL DRILLING REPORT 

3.2 MATERIALS CONSUMPTION MINERVAGA 

PRODUCT UNIT SIZE QU- 
ALCOMER 120 25.00 KG 121 
CAUSTIC SODA 25.00 KG 7 
CITRIC ACID 25.00 KG 13 
CONQOR 303 205.00 LT 13 
KCL SACK 25.00 KG 520 
KWIKSEAL 40.00 LB 43 
LIME 25.00 KG 19 

25.00 LTR 13 
MILBAR BULK 100.00 LB 1520 
MILBIO 5.00 GAL 46 
MILGEL BULK 100.00 LB 620 
MILGUAR 25.00 KG 4 
MILPAC 25.00 KG 170 
NOXYGEN-L 25.00 KG 69 
POT CHLORIDE 1.00 MT 74 
POT HYDROXIDE 25.00 KG 127 
SAPP 25.00 KG 12 
SODA ASH 25.00 KG 4 
SODIUM BICARB 25.00 KG 32 
WO DEFOAM 20.00 LT 2 
XCD POLYMER 25.00 KG 151 

File: MlNA-CON Date: lo-Now93 



BHP 
Petroleum 

3.2 MATERIALS CONSUMPTION MINERVA4A 

PRODUCT UNIT SIZE QUANTITY 
ALCOMER 120 25.00 KG 6 
CAUSTIC SODA 25.00 KG 5 
LIME 25.00 KG 18 
MILGEL BULK 100.00 LB 486 
MILPAC 25.00 KG 6 
POT CHLORIDE 1.00 MT 2 
SODA ASH 25.00 KG 4 

, 

File: MINA-CON Date: lo-Nov-93 
I 



BHP 
Petroleum 

3.2 MATERIALS CONSUMPTION MINERVA-2A 

SECTION 

PRODUCT 
ALCOMER 120 
CAUSTIC SODA 

MILBAR BULK 
MILBIO 
MILGEL BULK 
MILPAC 
NOXYGEN-L 
POT CHLORIDE 
POT HYDROXIDE 
SODIUM BICARB 
WO DEFOAM 
XCD POLYMER 

UNIT SIZE QUANTITY 
25.00 KG 83 
25.00 KG 2 
25.00 KG 1 

100.00 LB 859 
5.00 GAL 25 

100.00 LB 90 
25.00 KG 132 
25.00 KG 26 

1.00 MT 67 
25.00 KG 57 
25.00 KG 2 
20.00 LT 2 
25.00 KG 119 

File: MINA-CON Checked: Date: lO-Now93 



BHP 
lbtrdeum 

3.2 MATERIALS CONSUMPTION MINERVAGA 

PRODUCT UNIT SIZE QU- 
ALCOMER 120 25.00 KG 32 
CITRIC ACID 25.00 KG 13 
CONQOR 303 205.00 LT 13 
KCL SACK 25.00 KG 520 
KWIKSEAL 40.00 LB 43 
MD 25.00 LTR 13 
MILBAR BULK 100.00 LB 661 
MILBIO 5.00 GAL 21 
MILGEL BULK 100.00 LB 44 
MILGUAR 25.00 KG 4 
MILPAC 25.00 KG 32 
NOXYGEN-L 25.00 KG 43 
POT CHLORIDE 1.00 MT 5 
POT HYDROXIDE 25.00 KG 70 
SAPP 25.00 KG 12 
SODIUM BICARB 25.00 KG 30 
XCD POLYMER 25.00 KG 32 

File: MINA-CON Date: lO-Now93 
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PWoleum FINAL DRILLING REPORT 

MINERVA=2/2A 

SECTION 4 
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FINAL DRILLING REPORT 

I 4.0 BIT RECORD MINERVA-2A 1 

I lRR1 I l SE&Y 4~~:3 
lRR2 2 

26 s3s 
SECURITY 495343 I 

Bit 
, No 

Run Slu Bit Type Jets Depth TOtd WOB Rti Pump 1 IADC Bit Grading 1 
No Make Serial No. TFA In /out Mctres (klbs) gpm / psi Comments I 124 I24 1 1 1 4 

24 - - - 85 
1.33 119 34.0 1.75 19.4 5.0 / 15.0 60 / 120 1050 / 1100 

2.2.w ’ ? I 
241241241 - 1 - 1 - 119 

1.33 565 446.0 10.75 41.5 5.0 / 40.0 80 / 140 1150 / 2100 2;; I-- --- 
14 1 18 1 18 I20 1 - [ - 565 

0.95 1538 973.0 50.50 19.3 0.0 / 50.0 /2al 1080/ 3100, 
2.2.BT.A.E.2.EC.TD 

[181 - 1 - 1 - 1538 0.64 1728 190.0 1 19.00 1 10.0 130.0 / 40.0 1 180 / 180 1 750/ 2900 1.1 NO.A.E.2.NO.CP 

2 2 3 3 17.5 175 MOZSOD MOZSOD 
SMlTH SMlTH RX4222 RX4222 

3 3 4 4 12.25 12.25 MlS MlS 16 1 16 1 16 1 16 1 
SMITH SMITH NC2757 NC2757 -_- _ -_- _ 

- - - - - - Cl Cl 5 5 12.25 12.25 CD93RCC CD93RCC 261261261 261261261 1 1 1 1 1728 1728 0.0 0.0 0.00 0.00 0.0 0.0 / / / / / / O.O.NO.A.D.I.NO. O.O.NO.A.D.I.NO.‘iQ 
DBS DBS 7931089 7931089 1.56 1.56 1728 1728 UNDERGAUGE HOLE UNDERGAUGE HOLE 
12.25 JG8 18 1 18 1 ‘* ’ - ’ I-I 1199 I I I I I I 4 6 

HUGHES C89BS . . . . I 
19 3c pm3RCC 26 126 I26 1 - - - 

) lO~‘[‘~‘~ 1ILO 

1 17283 05 0.25 2.0 25.0 / 25.0 100 / 100 864 / 2675 
V.V.l.1 . 

MA -.I .- 
1.5 55 5.0 0.50 10.0 10.0 / 13.0 90 / 104 325 / 850 O.l.FC.N.D.I.NO.PR 

--- .,-LO89 1.56 173: 
5 12.25 ATMllHG 16 I16 I18 1 - - - 173: 

HUGHES L85BV 0.64 183 
?)93RCC 261261261 - 1 - 1 - 183 

931089 1.56 1 185: 

5.5 19 1055 8.25 12.8 40.0 / 50.0 140 / 150 750 / 2950 2.2.NO.A.F.2.NO.CP 

16.5 1 1.25 1 -13.2 1 0.0 / 15.01 90 / 90 1 324.6 / 850 I 
l.l.FC.N.D.l.CT.‘IQ 

58 18 I18 118 1 - - - 18555 m9BS 0.75 18555 0.0 0.00 0.0 I / 750/ 2900 O.O.NO.A.E.l .NO.CP 
REAMDJG RUN 

D93RCC 261261261 - 1 - 1 - 185! 55 --I l.l.FC.N.D.l.CT.TD 
-- s ‘930949 1.56 188: 15 27.0 1 1.00 1 27.0 115.0 / 20.0 1 90 / 100 1 324.6 / 650 

2.25 MZSD 16 [ 16 I18 1 - - 1 - 1882 
--m-H la39535 0.64 191 

13 12.25 CD93RCt r 
DBS 7930949 , 1 
13 ‘)c rm3RCC 261261261-1-I- 194 
I-- .,-0949 1.56 196 

15 12.25 TD19M 14 1 14 1 14 1 1 . 
DBS 7291232 0.88 - _- 

-G8 

!5 
32.5 2.50 13.0 30.0 / 30.0 120 / 120 750 / 2950 l.l.WT.A.E.I.NO.CP -5 

. d 261261261 - 1 - 1 - i915 1.2.FC.N.D.l.CT.TD 1.56 1943 28.0 1.00 28.0 15.0 / 20.0 100 / 120 324 / 800 

13 i9 26.0 1.50 17.3 20.0 / 20.0 140 / 140 324 / 650 2.3.FC.N.D.l.CT.TD 

4 
I 
1 14 

. 
1 13 1969 8.2.FC.A.2.1.CT.TD 2170 201.0 11.25 17.9 5.0 / 30.0 150 / 150 810 / 2950 

16 I16 I18 1 - 1 - 1 - 2170 2.2.WT.A.2.1 .NO.uxi t 
0.64 2170 0.0 0.00 0.0 5.0 / 30.0 50 / 100 3951 2600 WIFERTRIF 4 

C2RR2 

7 

9BS 

File: MNA-BIT Date: 23-Nov-93 



FINAL DRILLING REPORT 

4.1 BHA SUMMARY 

BHA Name: 1.36” SPUD 

purpose: DRILL 36” HOLE 

axQh!s BHA 

Depth In: 85 m. 

MINERVA-2 

Depth Out: 120 m. 

1 BIT 26.ooo 0.55 
1 HOLEOPENER 36.000 3.02 
: BIT DRILL SUB COLLAR 9.5IN 9.ooo 9.500 56.03 0.92 

1 CROSS OVER 9.ooo 0.78 
1 DRILL COLLAR 8IN 8.000 9.19 
1 CROSS OVER 7.625 1.54 

BHA Name: 2.9.875” PILOT HOLE 

Pupme: PILOTHOLE 

a.ifhfs BHA 

Depth In: 120 m. Depth Out: 560 m. 

1 BIT 9.875 0.26 
1 BIT SUB 8.000 1.22 
7 DRILL COLLAR 8IN 8.000 64.23 
1 CROSS OVER 7.600 1.52 
12 HEVI-WATE DRL PIPE 5.ooo 108.42 

t ’ 

File: MIN2-BHA Date: 220Now93 



BHP 
Pt5troWm FINAL DRILLING REPORT 

4.1 BHA SUMMARY MINERVA-2A 

BHA Name: 1.36” SPUD Depth In: 85 m. Depth Out: 119 m. 

Purpose: DRILL 36” HOLE 

abillls BHA 

1 26SKIO 0.55 
1 !ikE OPENER 36.000 3.02 

BIT SUB 9.ooo 0.92 
i DRILL COLLAR 9.5lN 9.500 55.13 
1 CROSS OVER 9.ooo 0.78 
1 DRILL COLLAR 81N 8.000 9.34 
1 CROSS OVER 7.625 1.54 

BHA Name: 2.26” HOLE Depth In: 119 m. Depth Out: 565 m. 

Purpose: DRILL 26” HOLE 

Joina BHA 

1 BIT 26.000 0.55 
1 HOLE OPENER 26.000 2.54 
1 BIT SUB 9.ooo 0.92 

SHOCK TOOL 8.000 3.33 
A DRILL COLLAR 9.5IN 9.500 55.13 
1 CROSS OVER 9.ooo 0.78 
6 DRILL COLLAR 81N 8.000 55.36 
1 CROSS OVER 7.625 1.54 
9 HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 3. 17.5” HOLE Depth In: 565 m. Depth Out: 1538 m. 

Purpose: DR&L 17.5” HOLE 

alQin#s BHA 

1 17.500 0.42 
1 KwmLL 10.813 8.15 
1 DRILL COLLAR 9.313 9.35 
1 STRING ROLLER REAMER 17.500 2.90 
1 DRILL COLLAR 9.500 9.27 
1 STRING ROLLER RJZAMER 17.500 2.17 
4 DRILL COLLAR 9.500 36.5 1 
1 CROSS OVER 9.ooo 0.78 
4 DRILL COLLAR 8.000 36.88 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 18.48 
1 CROSS OVER 7.625 1.54 
9 HEVI-WATE DRL PIPE 5.000 80.13 

BHA Name: 4. 12.25”BHA Depth In: 1538 m. Depth Out: 1728 m. 

Purpose: DRILL 1225”BHA 

abixus BHA 

1 BIT 12.250 0.30 
1 JUNKSUB 9.500 1.15 
1 NEAR BIT ROLLER REAMER 12.250 2.44 
1 CROSS OVER n 8.250 0.47 

File: MINABHA Checked: Date: lO-Nov.93 



BHP 
P8trokum FINAL DRILLING REPORT 

4.1 BHA SUMMARY MINERVAGA 

1 MWDTOOL 8.250 12.22 
1 DRILL COLLAR 8.000 9.20 
1 NEAR BITROLLER REAMER 12.250 2.33 
15 DRILL COLLAR 8.ooO 137.64 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 18.48 
it CROSS OVER 7.625 1.52 

HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 5. CORE BHA 

Purpose: CUT CORE NO. 1 

him BHA 

Depth In: 1728 m. Depth Out: 1728 m. 

1 BIT 12.250 0.31 
3 COREBARREL 8.ooO 28.98 
12 DRILL COLLAR 8.ooO 110.10 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.ooO 3.07 
2 DRILL COLLAR 8.ooO 18.48 
; CROSS HEVI-WATE OVER DRL PIPE 7.625 1.52 

5.ooo 80.13 

BHA Name: 6.JuNKRuN 

Purpose: REAM/SURGE FOR JUNK 

IQim BHA 

Depth In: 1728 m. Depth Out: 17285 m. 

I BIT 12.250 0.30 
I JUNKSUJ3 9.500 1 .os 
I NEAR BIT ROLLER REAMER 12.250 2.46 
1 . DRILL COLLAR 8.000 18.47 1 I I 

.3 
STRING ROLLER REAMER 
DRILL COLLAR 
DRILLING JARS 
PONY COLLAR 

12.250 
8.000 
8.000 
8.ooO 

2.36 
119.17 

5.78 
3.07 - - 

1 , DRILL COLLAR 8.ooO 18.48 
CROSS OVER 7.625 1.52 

9 HEVI-WATE DRL PIPE 5.Ooo 80.13 

BHA Name: 7. CORE BHA 

Purpose: CUT CORE NO. 1 

JoinQ BHA 

Depth In: 1728.5 m. Depth Out: 17335 m. 

1 BIT 12.250 0.31 
3 COREBARREL 8.000 28.98 
2 DRILL COLLAR 8.CKKI 18.47 
1 STRING ROLLER REAMER 12.250 2.36 
10 DRILL COLLAR 8.000 91.76 
1 DRILLING JARS 8.ooO 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.CKKl 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WATE DRL PIPE 5.ooo 80.13 

n 

File: MINA-BHA Date: lo-Nov.93 



4b B)Ip 
Fwtrdeum FINAL DRILLING REPORT 

4.1 BHA SUMMARY MINERVA-2A 

BHA Name: 8.12.25”BHA Depth In: 1733.5 m. Depth Out: 1839 m. 

Purpose: 
JQim 

DRILL 12.25”BHA 

1 BIT 12.250 0.29 
1 NEAR BITROLLER REAMER 12.250 2.46 
1 PONY COLLAR 8.000 2.62 
1 STRING ROLLER REAMER 12.250 2.33 
1 CROSS OVER 8.250 0.47 
1 MWDTOOL 8.250 12.21 
1 STRING ROLLER REAMER 12.250 2.33 
2 DRILLCOLLAR 8.000 18.47 
1 STRING ROLLER REAMER 12.250 2.36 
14 DRILL COLLAR 8.000 128.37 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.ooO 3.07 
2 DRILL COLLAR 8.000 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 9. CORE BHA 

Purpose: CUT CORE NO.2 

aIilin& BHA 

Depth In: 1839 m. Depth Out: 18555 m. 

1 
3 
1 
1 
14 
1 
1 
2 

; 

BIT 12.250 0.31 
CORE BARREL 8.000 28.98 
DRILL COLLAR 8.ooO 9.37 
STRING ROLLER REAMER 12.250 2.36 
DRILL COLLAR 8.000 128.37 
DRILLING JARS 8.000 5.78 
PONY COLLAR 8.000 3.07 
DRILL COLLAR 8.000 18.48 
CROSS OVER 7.625 1.52 
HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 10. REAMING RUN 

Purpose: REAM 12.25” HOLE 

JoinQ BHA 

Depth In: 1855.5 m. Depth Out: 1855.5 m. 

1 BIT 
1 NEAR BIT ROLLER REAMER 
1 PONY COLLAR 
1 STRING ROLLER REAMER 
1 CROSS OVER 
1 MWD TOOL 
1 STRING ROLLER REAMER 
2 DRILL COLLAR 
1 STRING ROLLER REAMER 
14 DRILL COLLAR . 

12.250 0.29 
12.250 2.46 
8.000 2.62 

12.250 2.33 
8.250 0.47 
8.250 12.21 

12.250 2.33 
8.000 18.47 

12.250 2.36 
8.ooo 128.37 

1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 18.48 
1 CROSS OVER 

File: MINA-BHA 

7.625 1.52 

Checked: Date: lO-Nov-93 
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BHP 
lWrdeum FINAL DRILLING REPORT 

4.1 BHA SUMMARY MINERVA-2A 

9 HEVI-WATE DRL PIPE 5.ooo 80.13 

BHA Name: 11. COREBHA Depth In: 1855.5 m. Depth Out: 1882.5 m. 

Purpose: CUT CORE NO.3 

,loinQ BHA 

1 BIT 12.250 0.31 
3 COREBARREL 8.000 28.98 
1 DRILL COLLAR 8.000 9.37 
1 STRING ROLLER REAMER 12.250 2.36 
14 DRILL COLLAR 8.000 128.37 
1 DRILLING JARS 8.ooO 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WATE DRL PIPE 5.ooo 80.13’ 

BHA Name: 12. 12.25”BH.A Depth In: 18825 m. Depth Out: 1915 m. 

Purpose: DRILL 12.25” HOLE 

Joinec BHA 

1 BIT 12.250 0.29 
1 NEAR BIT ROLLER REAMER 12.250 2.46 
1 PONY COLLAR 8.000 2.62 
1 STRING ROLLER REAMER 12.250 2.33 
1 CROSS OVER 8.250 0.47 
1 MWDTOOL 8.250 12.21 
1 STRING ROLLER REAMER 12.250 2.33 
2 DRILL COLLAR 8.000 18.47 
1 STRING ROLLER REAMER 12.250 2.36 
14 DRILL COLLAR 8.ooO 128.37 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.CKIO 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WATE DRL PIPE 5.000 80.13 

BHA Name: 13. CORE BHA Depth In: 1915 m. Depth Out: 1943 m. 

Purpose: CUT CORE NO.4 

8IQim BHA 

BIT 12.250 0.31 
: CORE BARREL 8.000 28.98 
1 DRILL COLLAR 8.000 9.37 
1 STRING ROLLER REAMER 12.250 2.36 
14 DRILL COLLAR 8.000 128.37 
I DRILLING JARS 8.000 5.78 

PONY COLLAR 8.000 3.07 
: DRILL COLLAR 8.000 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WATE DRL PIPE 5.ooo 80.13 

File: MlNA-BHA Date: lO-Nov-93 
I 



I* BHP 
Petroleum FINAL DRILLING REPORT 

4.1 BHA SUMMARY 
BHA Name: 14. CORE BHA 

Fbpose: CUT CORE NO.5 

Depth In: 1943 m. 

MINERVA-2A 
Depth Out: 1969 m. 

1 BIT 12.250 0.31 
3 COREBARREL 8.000 28.98 
1 DRILL COLLAR 8.000 9.37 
1 STRING ROLLER REAMER 12.250 2.36 
14 DRILL COLLAR 8.000 128.37 
1 DRILLING JARS 8.000 5.78 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.ooO 18.48 
1 CROSS OVER 7.625 1.52 
9 HEVI-WA-I-E DRL PIPE 5.000 80.13 

BHA Name: 15. 12.25”BI-M Depth In: 1969 m. Depth Out: 2170 m. 

Purpose: 
Joints 

1 
1 
1 
1 
1 
1 
1 
2 
1 
14 
1 
1 
2 
1 
9 

DRILL 12.25” HOLE 

BIT 
NEAR BIT ROLLER REAMER 
PONY COLLAR 
STRING ROLLER REAMER 
CROSS OVER 
MWD TOOL 
STRING ROLLER REAMER 
DRILL COLLAR 
STRING ROLLER REAMER 
DRILL COLLAR 
DRILLING JARS 
PONY COLLAR 
DRILL COLLAR 
CROSS OVER 
HEVI-WATE DRL PIPE 

12.250 
12.250 

8.000 
12.250 
8.250 
8.250 

12.250 
8.000 

12.250 
8.ooO 
8.000 
8.ooO 
8.000 
7.625 
5.000 

0.54 
2.46 
2.62 
2.33 
0.47 

12.21 
2.33 

18.47 
2.36 

128.37 
5.78 
3.07 

18.48 
1.52 

80.13 

BHA Name: 16. 12.25”BHA 

Purpose: WIPERTRIP 

him BHA 

Depth In: 2170 m. Depth Out: 2170 m. 

1 BIT 12.250 0.28 
1 NEAR BIT ROLLER REAMER 12.250 2.44 
1 DRILL COLLAR 8.000 9.37 
1 STRING ROLLER REAMER 12.250 2.35 
14 DRILL COLLAR 8.000 128.37 
1 DRILLING JARS 8.000 5.75 
1 PONY COLLAR 8.000 3.07 
2 DRILL COLLAR 8.000 18.48 

CROSS OVER 7.625 1.52 
HEVI-WATE DRL PIPE 5.000 80.13 

File: MINABHA Checked: Date: lO-Now93 
I 



BHP 
Petrdeum FINAL DRILLING REPORT 

4.2 DEVIATION SURVEYS 

Depth Angle Azimuth Method 
561.0 0.50 0.0 Tqtco Punch 

1538.0 1.00 0.0 Totco Punch 
1539.2 2.20 37.6 MWD 
1571.0 2.30 43.9 MWD 
1599.0 2.50 46.8 MWD 
1687.0 3.20 62.9 MWD 
1748.0 3.30 83.3 MWD 
1776.0 3.70 90.4 MWD 
1806.0 3.90 94.2 MWD 
1901.0 3.90 99.8 MWD 
1977.5 3.80 102.7 MWD 
2036.0 3.60 102.7 MWD 
2154.0 3.70 112.9 MWD 

MINERVA-2A 

Missrun 

File: MINA-CON Date: lo-Nov-93 



FINAL DRILLING REPORT 

MINERVA=2/2A . 

SECTION 5 
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FINAL DRILLING REPORT 

5.0 CASING REPORT - 30” CONDUCTOR 1 MINERVA-2 1 

Hole Size : 36 in Total Depth : 120 m 

Weight in Slips : 39000 lbs Casing Shoe at : 119.86 m 

R.T. to Wellbead : 83 m Top of Casing : 84m 

Liner Overlap : m 

Casing Fiange / Wellbead 

Manufacturer : DRILQUIP 

Model : ss-10-c 

Size : 30 in 

Rating : 2100 psi 

Dl!SXiptiOIl 

CONDUCI0RHW 
XNTCONDUCIOR 
CONDUCI’DR SHOE 

Manufacturer Size Weight Gmde Cnd Threads Joints Lcngtb Interval 
30 310 B-56 HD-90 1 11.97 95.97 - 84.00 
30 310 B-56 HD-90 1 11.92 107.89 _ 9597 
30 310 B-56 HD-90 1 11.97 119.86 _ 107.89 

HOLE / RUNNING CONDITIONS 

Mud Type : SEAWATER+HI-VIS Avg.MakeUpToque : 

Density : 1.05 S.G. RPM : 
viity : loo Avg. Torque Rot. : 
PVIYP : 20/ 110 Max. Torque Rot. : 

Remarks : 

ftlbs. Avg. Drag : 

Max.Drag : 
klbs. VolumeLost : 
fths. 

lbs. 

Ibs. 

bbl 

File: MIN2-CSG Date: 220Nov.93 & 
/ 
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FINAL DRILLING REPORT 

5.0 CASING REPORT - 30” CONDUCTOR 1 MINERVAGA 

Hole Size 
Casing Flange / Wellhead 

: 36 in Total Depth : 119m 1 

Weight in Slips : 41600 lbs Casing Shoe at : 118 m Manufacturer : DRILQUIP 

R.T. to Wellbead : 82.5 m Top of Casing : 82.5 m Model : SSlO-c 

Liner Overlap : m Size : 30 in 

Rating : 2100 psi 

DeSUiptiOll 

INTcoNDuczmR 
CONDUCTOR SHOE 

PIPE INFORMATION 
Manufacturer Size Weight Grade Cad Threads Joints Length Interval 

DRump 30 457 B-s6 SF-HI 1 12 9450 _ 8250 
SUMITOMO 30 310 B-56 SF-60 1 11.75 106.2s rn 9450 
SUMITOMO 30 310 B-56 SF-60 1 11.75 i 18.00 _ 106.2s 

I HOLE / RUNNING CONDlTlONS 

Mud Type : SEAWATER+HI-VIS Avg. Make Up Torque : 

Density : 1.05 S.G. : 

viity : 100 Avg. Toque Rot. : 
PV/YP : 20/ 110 Max. Torque Rot, : 

ft.lbs. Avg. Drag : 
Max.Drag : 

klbs. VdumeLost : 
ftJbs. 

lbs. 

lbs. 

bbl 

I Remarks : CEMENED USING STINGER 

File: MINA-CSG Date: 23-Now93 



FINAL DRILLING REPORT 

5.0 CASING REPORT - 20” CONDUCTOR 2 MINERVA4A ) 

565 m 
Casing Flange / Wellhead 

Hole Size : 26 in TotalDepth : 
Weightin Slips : 145350 lbs Casing Shoe at : 552.88 m Manufacturer : DRIL-QUIP 

R.T. to Wellhead : 81.6 m Top of Casing : 81.6 m Model : ss-1OC 

Liner Overlap : m Size : 18.75 in 

Rating : 10000 psi 

PIPE INFORMATION 
Dt!SdptiOlB 

cRossovER 
UwERMEDIA~cASrnG 
CASING SHOE 

Manufacturer Size Weight Grrrde Cnd Threads Joints Length Interval 
mm 20 133 x-52 m-90 1 8.02 89.62 _ al.60 
SUMITOMO 20 94 x-s2 HD-90 1 1231 101.93 - 89.62 
S-MO 20 94 x-52 SWUTDW 36 437.75 539.68 - 101.93 
SUMITOMO 20 94 x-52 SWIFI’DW 1 13.2 ss2.88 _ 539.68 

Mud Type : SEAWATER+HI-VIS Avg.Make Up Torque : 22ooO ftJbs. Avg. Drag : 
Density : 1.05 S.G. RPM : MaxBrag : 
viity : 100 Avg. Torque Rot. : ft.&. VdumeLocst : 
PV/YP : 20/ 110 Max. Torque Rot. : ft.lbs. 

lbs. 

lbs. 

bbl 

Remarks : clamnED USING !nmGER 

File: MINA-CSG Checked: Date: 23-Now93 
I 



FINAL DRILLING REPORT 

5.0 CASING REPORT - 13.375” SURFACE CASING MINERVA4A 

HokSize : 17.5 in TotalDepth : 1538 m L 
Casing Flange / Wellhead 

WeightinSlips : 25oooO k~ Casing Shoe at : 1525.65 m Manufacturer : DRlLUuIp 

R.T. to Wellbead : 81.6 m TopofCasing : 83 m Model : ss-lot 

Liner Overlap : m Size : 18.75 in 

Rating : loo00 psi 

PIPE INFORMATION 
Description Manufacturer Size Weight Grade Cnd Threads Joints Length Interval 

HANGER mm 13375 68 N80 BTC 1 4.26 87.26 _ 83.00 
EaERMEDlA-rEJT S-MO 13.375 68 N80 BTC 118 1390.3 147755 _ 87.26 
BAKERUXJT SUMITOMO 13375 68 N80 BTC 1 i 1.88 1489.43 _ 147755 
FulATCXXLARJT SUMlTOMO 13375 68 N80 BTC 1 12.11 1501.54 _ 1489.43 
BAKERWKJT SUMITOMO 13375 68 N80 BTC 1 i 1.88 1513.42 _ 1501.54 
FLOATSHOE JT SUMITOMO 13375 

AccEssORES ~~~~~IuIAGN 
1 12.23 1525.65 _ 1513.42 

Item Manufacturer Number Spacing Interval How Fiied 
(ZENmALIzER HOWCO 

HOLE / RUNNING CONDlTlhNi 
1525.65 - 1489.43 

Mud Type : Kc) PHPA POLY. Avg. Make Up Toque : 10000 ftJbs. Avg. Drag : lbS. 

Density : 1.16 S.G. : Max. Drag : 150000 lbs. 

viity : 53 Avg. Torque Rot. : ftJbs. VdumeLost : bbl 
PV/YP : 18/28 Max. Torque Rot. : ft.&. 

Remarks : AVERAGEDRAGTOWARDSENDOFCASmGRUNABOUI’5OOOOlb. 
TooKWEIGHTuPTo 15OWOlbONLASTSTANDm-HADTOWASHDOWN 
m  LAND CASrnG. 

n 

File: MINA-CSG Date: 23-Now93 



FINAL DRILLING REPORT 

5.1 CEMENTlNG REPORT - 30” CONDUCTOR MINERVA-2 

Date : www Report No. : 8 Job Type : PRIMARY 

Cementer : HAUlBURTON TotalStages : 01 
Supervisor : HARGIWEVES Cemented Interval : 85 - 120 m. 

STAGENUMBER : 0010% 001 

Mixing Method : RCM Displacement 
Density FlUid : SEAWATER TOP mug :NO 

Measured By : DENSOMETER FluidDensity : 1.03 S.G. Bottom Plug : No 
Start Mix Cement : 08:36 hrs Fluid Volume : 15bbls Bump Plug : No 
start Slurry Disp. : 08:37 hrs Diilac’t Avg. Rat : mm 
Start Fluid Disp. : 08:54 Iuaa Displac’tMax.Rate : gbpm Returus :YE?S 
End Pumping : 08:56 lm Total Mud 
End Pumping Date : 19109/93 : bbl 

Tspc : SEAWATER+HI-VIS Gels (10 set) :60 Circ. Prior to 
Density 

viity 
PV/YP 

: 1.05 S.G. Gels (10 min) : 70 Cementing : 0.50 hrs 
: 100 s/qt Mud Circ. Rate : 4w!Pm 
:20 /IlO Mud Circ. Press : 300 psi 

CBL Run : No 
CET Run : No 

Bond Quality : 

Topof Cement : 85 m. 

Top of Cement 
Determined by : REKJRNS 

Casing Pressure Test : 

Pressure Held 
For : 

psi 

min 

HoursPriortoLog: Sbuetrack 
BHT Run :NO Cement : YeS 

File: MIN2-CSG Checked: Date: 24-Nov-93 
/ 
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FINAL DRILLING REPORT 

I 5.1 CEMENTING REPORT - 30” CONDUCTOR MINERVA-2 1 

Iw S eNumber I 001 OF 001 I 

ISlurry Description 1 NEAT I 

I Amount (sacks) 1 480 I 
I Volume (bW 1 98 I 
IYield (Wsx) 1 1.15 I 
Excess (W 100 

From/ To ON 85 / 120 

Density 
Thickening Time (hrs) 

1.9 

2.5 

Temp. (‘Cl 1 15 I 
Free Water (%I) 

Temp. (“Cl 

Fluid tiss (cc) 

Temp. (‘Cl 

[Water Used (gal/sack) I 5 I 
(Water Source I SEAWATER I 
Comp. Strength (psi) 

Time ol=) 

1 Temp (“C) 1 I 
Comp. Strength (psi) 

Time (h@ 

Temp (“Cl 

BHST (“C) 

BHa (‘Cl 

Additives of 2 % bwoc CACL2 1 

File: MIN2SLR Checked: Date: 22-Now93 
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FINAL DRILLING REPORT 

5.1 CEMENTING REPORT - 30” CONDUCTOR 

Date : 22109/93 Report No. : 1 
Cementer : HAUlBURTON 

Supervisor : J.HARG- 

MINERVA4A 

JobType : PRIMARY 

TotalStages : 01 

Cemented Interval : 85 - 118 m. 

STAGENUMBER : OOlof 001 

Mixing Method : RCM Displacement 
Density Fluid : SEAWATER Top Plug : No 

Measured By : DENSOMETER FluidDensity : 1.03 S.G. Bottom Plug : No 
Start Mix Cement : 07:ll hrs Fluid Volume : 12bbls Bump Plug : No 
start Slam-y Disp. : 07:12 hrs Displac’t Avg. Rat : 8.8 bpm 

Start Fluid Disp. : 07% hrs Displac’t Max. Rate : 8.8 bpm Returns :YE!S 
End Pumping : 07:28 hrs Total Mud 
End Pumping Date : 22/W/93 Lost : bbl 

Tspt : SEAWATER+HI-VIS Gels (10 set) :60 Circ. Prior to 
Density : 1.05 S.G. Gels (10 min) : 70 Cementing : 1.50 hrs 

viity : 100 s/qt Mud Circ. Rate : 450 gpm 
PWYP :20 Ill0 Mud Circ. Press : 400 psi 

CBL Run : No 
CET Run :lUO 
BondQuality : 
HoursPriortoLog: 

BHT Run : No 

Top of Cement : 85 m. Casing Pressure Test : psi 

Top of Cement Pressure Held 
Determined by : VISUAL REruRNs For : min 

Shoetrack 
Cement : YeS 



r -- 

16 BHP 
PeWoleum FINAL DRILLING REPORT 

Istage Number I 001 OF 001 I 
~Slurxy Number 

pm Type 
l-v class 

I 
I 
I 

TAILSLURRY 

001 OF 001 

CLASS G 

I 
I 
I 

lSlwy Description I NEAT I 
I Amount (sacks) I 500 I 
I Volume 103 I 
I Yield (ft’/sx) 1 1.15 I 
I=== (%) 1 100 I I 

From/ To (ml 85 I 118 

Density 

Thickening Time (hrs) 

1.9 

3.5 

I Temp. (‘C) I 15 I 
I Free Water (%I) I I 

Temp. (“Cl I 

Fluid Loss (cc) 

Temp. (‘Cl 

Water Used (gal/sack) 5 

Water Source SEAWATER 

,Comp. Strength (psi) 1 

I Time (hrs) 1 I 
1 Tcmp (“C) 1 I 
IComp. Strength (psi) I I 
I Time (W 1 I 

Temp (“C) 

BHST (‘Cl 

BHCI’ (“C) 

Additives 1 BWOC of 1.5 % bwoc CALC2 LIQUID 

, 
File: MINA-SLR Checked: Date: 11 -Nov-93 

/ 



FINAL DRILLING REPORT 

5.1 CEMENTING REPORT - 20” CONDUCTOR MINERVA4A 

Date : 23JWW Report No. : 3 JobType : PRlMARY 
Cementer : HALLJBUR~N TotalStages : 01 

Supervisor : HARGIUEVES Cemented Interval : 85 - 553 m. 

STAGENUMBER : OOlof 001 

Mixing Method : 

Density 
MeasuredBy : 
start Mix cement : 
start Sluxry Disp. : 
Start Fluid Disp. : 
EndPumping : 
End Pumping Date : 

RCM Displacement 
Fluid : SEAWATER Top Plug : No 

DENSOMETER Fluid Density : 1.03 S.G. Bottom Plug : No 
23:00 hrs Fluid Volume : 49bbls Bump Plug : No 
23:30 hrs Displac’t Avg. Rat : mm 
01:OO hrs Displac’t Max. Rate : 8bpm Returns :YES 
01:15 hrs Total Mud 
ww93 : bbl 

Tspc 
Density 
viity 

PWYP 

: SEAWATER+HI-VIS Gels (10 set) :60 Circ. Prior to 
: 1.05 S.G. Gels (10 min) : 70 Cementing : 1.00 hrs 

: 100 s/st Mud Circ. Rate : 450 gpm 

:20 1110 Mud Circ. Press : 500 psi 

CBL Run : No Top of Cement : 85 m. Casing Pressure Test : pci 
CEI’ Run 

Bond Quality 
: No 

: 
Top of Cement 
Determined by : RETURNS 

Pressure Held 
For : mm , 

HoursPhrtoLog: 
BHT Run : No 

Shoetrack 
Cement : YeS 

File: MINA-CSG Checked: Date: 23-Nov-93 
b 

/ 



Ia BHP 
t39ttdeum FINAL DRILLING REPORT 

I 5.1 CEMENTING REPORT - 20” CONDUCTOR MINERVA-2A j 

Excess 
IFrom / To (m) 1 403 / 553 I 
Density 

Thickening Time (hrs) 
I 

Temp. (‘C) 1 

I Free Water (%) 1 I 
Temp. (“C) 1 

I Water Source I DRILLWATER I 
Comp. Strength (psi) 

Time (W 

1 Temp 
JComp. Strength (psi) I 

Time (W 

Temp (‘Cl 

IBHST (“C) I I 

~BHCI- (“C) 1 I 

Additives ( gaYsa of .45 gps ECONOLITE Additives 

(Stage Number I 001 OF 001 I 

ISlurry Description 1 NEAT I 

I Amount (sacks) I 910 I 
Volume (bbl) 180 

Yield (ft ‘/sx) 1.15 

(%I I 50 

1.9 

4 

25 I 

(‘Cl 1 I 

File: MINA-SLR Checked: Date: 11 -Now93 
b I 



FINAL DRILLING REPORT 

5.1 CEMENTING REPORT - 13.375” CASING MINERVA-2A 1 

Date : 02/10/93 

Cementer : HALLIBUR’ION 
Report No. : 12 JobType : PRIMARY 

TotaNtages : 01 

Supervisor : D.WINN Cemented Interval : 1026 - 1526 m. 

I’AGENUMBER : 001 d 001 

kl.ixingMetbod : 

Density 
MeasuredBy : 
Start Mix Cement : 
aarts1urry Disp. : 
hut Fluid Disp. : 
EndPumping : 
End Pumping Date : 

RCM Displacement 
Fluid : SEAWATER Top Plug 

DENSOMETER Fluid Density : 1.03 S.G. Bottom Plug 

03:55 hrs FIuidVdume : 710bbls Bump Plug 
03:56 hrs Diilac’t Avg. Rat : 12 bpm 

05:04 Ill?3 DisplaCwbla~Rate : 12bpm Returns 
o6m hrs 

03/10/93 

Total Mud 

: Yes 

: Yes 
: Yes 

:YES 

: Obbl 

r9pt : KCl PHPA POLY. GeIs (10 set) : 8 Circ. Prior to 
Density 
viity 

PWYP 

: 1.16 S.G. Gels (10 min) : 13 Cementing : 2.00 hrs 

: 53 s/qt Mud Circ. Rate : 540 gpm 
:18 I28 Mud Circ. Press : 800 psi 

:BL Run :I% 
XI’ Run :NO 
LondQuality : 
ioursPriortoLog: 

WI’ Run : No 

Topof Cement : 1026 m. Casing Pressure Test : 3000 psi 

Top of Cement Pressure Held 
Determined by : THEoREIlCL For : 5 min 

Sboetrack 
Cement : Yes 

\ 

File: MINA-CSG Checked: Date: 23-Now93 
, 



/e BHP 
Petroleum FINAL DRILLING REPORT 

I 5.1 CEMENTING REPORT - 13.375’@ CASING MINERVA4A 1 

ISluq class I CLASS G I ls1uHy class I CLASS G I 
ISlurry Description 1 SCAVENGER I lSlurry Description 1 NEAT I 

JAmount (sacks) I 924 I IAmount (sacks) I 270 I 
I Volume (bbl) 1 104 I I Volume @W 1 189 I 
IYield (ft’/sx) I 2.17 I I Yield (ft’/sx) 1 1.15 I 
EXCesS 

From / To 
mo) 

(m) 

20 

1026 / 1226 

Elxcess W) 20 

From / To (m) 1226 / 1526 

JDensity I 1.5 I IDensity 

IThickening Time (hrs) I 
I 

2.37 

1.9 

I 
I 

IThickening Time (hrs) I 8 I 
Temp. (“Cl I 65 I Temp. (‘C) I 65 I 

I Free Water (%) I I I FreeWater (46) I I 1 

Temp. (‘cl I Temp. K) I 

I Fluid Loss (cc) I I Fluid Loss (cc) 1 1 

Water Used (gal/sack) 

Temp. PC) I 

Water Source 

5 

DRILLWATER 

Temp. (‘c) 

Water Used (gal/sack) 12.44 

I Water Source I DRILLWAm 

IComp. Strength (psi) I Comp. Strength (psi) 
Time (W Time 

Temp 

(W 
(‘(3 1 Temp (“C) 1 

(Comp. Strength (psi) ( [Comp. Strength -(psi) 1 

I Time (W 1 I Time (W 1 I 
Temp 

BHST 

1°C) 

(“C) 65 

Temp 

BHST 

(“Cl 

(“Cl 65 
I  

BHCI’ m 1 51 I BHCT (“C) 1 51 

Additives Additives 1 gal&a of .45 gps ECONOLITE 

File: MINA-SLR Checked: Date: 11 -Nov-93 



FINAL DRILLING REPORT 

5.2 LEAK OFF TEST DIAGRAM MINERVA-2A 

lVD : 568m 

Casing Diameter : 2(r’94Itdft 

Shoe lVD :553fll 

Volume Returned : 2.2 bbl 

. . . . . . . . 

0 02 0.4 0.6 0.6 1 12 1.4 1.6 1.6 2 22 2.4 2b 2B 3 

PUMPED VOLUME (bbl) 
n 

‘ile: BM:ESH:VIVl-FDR.PRE15 Date: l l-NOW93 



FINAL DRILLING REPORT 

52.1 LEAK OFF TEST DIAGRAM MINERVA-ZA 

1,a 

1300 

12W 

l.lal 

lpoo 

OOD 

so0 

k! 
3 
f 700 

a 

3 
n 

so0 

500 

400 

300 

24) 

100 

0 

n/D : 154lm 

Casing Diameter : 13.375” 68 Iwft 

Shoe TVD : 1526m 

Mud weight : 1.16SG 

NhJme PlEnped : 3.75 bbl 

Vbllane Returned : 3.00 bbl 

Pressure : 1280 psi 

0 0.5 1 1.5 2 2.5 3 3.5 4 

1 2 3 4 

PUMPED VOLUME (bbl) 
Mhuties after pump stopped 

File: BM:ESH:VIVl-FDR.PRE/G Date: 1 l-NOW93 
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FINAL DRILLING REPORT 

MINERVA4/2A \ 

SECTION 6 

File: MIN23DRDOC Date: 11 November 199: 



FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - P&A PLUG 11 PLUG MINERVA-2 

mte : 20/09/93 Report No. : 9 Plug Type : P&A PLUG #l 

Cementer : HALLIBURTON TotalStages : 01 
supervisor : JHARGREAVES Cemented Interval : 290 - 551 m. 

STAGENUMBER : OOlof 001 

Mixing Method : Displacement 
Density Fluid : Top Plug :NO 

MeasuredBy : Fluid Density : 0.00 S.G. BottomPlug : No 
Start Mix Cement : 04:OO hrs Fluid Vdume : bbls Bump Plug : No 
startslu~ Di!sp. : hrs Displac’t Avg. Rat : bpm 
Start Fluid Disp. : hrs Diilac’t Max. Rate : bm Returns : 
End Pumping : @I:30 hrs Total Mud 
End Pumping Date : 20/W/93 : bbl 

Typt : SEAWATER+HI-VIS Gels (10 set) :60 Circ. Prior to 
Density : 1.05 S.G. Gels (10 min) : 70 Cementing : hrs 
viscosity : 100 s/qt Mud Circ. Rate : mm 
PWYP :20 /IlO Mud Circ. Press : psi 

CBL Run : No 

CEI’Run :No 

BondQuality : 
HoursPriortoLog: 
BHT Run : No 

Topof Cement : 290 m. Casing Pressure Test : psi 

Top of Cement Pressure Held 
Determined by : TlEmETlcAL (FP. For : min 

Sboetrack 
Cement : N/A 

File: MINIz_pLG 

n 
Date: 230Now93 

/ 



Comp. Strength (psi) 

Time (hrs) 

Temp (‘Cl 

BHST (‘Cl 

BHCX’ (“C) 

Additives 

File: MIN23LR Check& Date: 23-Nov-93 
/ 



FINAL DRILLING REPORT 

I 6.0 CEMENTING REPORT - P&A PLUG #2 PLUG MINERVA-2 

t 

I Date : 21/09193 Report No. : 10 PlugType : P&A PLUG #2 

Cementer : HALLIBUR~N TotalStages : 01 
Supervisor : JOHNHARGREAVES Cemented Interval : 134 - 184 m. 

WAGENUMBER : OOldOOl 

Mixing Method : Displacement 
Density FlUid : SEAWATER Top Plug : No 

MeasuredBy : FluidDensity : 1.04 S.G. Bottom Plug : No 
Start Mix Cement : 0252 hrs Fluid Vdume : bbls Bump Plug : No 

StartSlurry Disp. : : hrs Diiplac’t Avg. Rat : bpm 
Start Fluid Dii. : hrs Di!splac’tMaxJzate : bpm Returns : 
End Pumping : 0399 hrs Total Mud 
End Pumping Date : 21/W/93 : bbl 

Tspt : SEAWA’ER+HI-VIS Gels (10 set) :60 Circ. Prior to 
Density : 1.05 S.G. Gels (10 min) : 70 Cementing : hrs 
viity : 100 s/qt Mud Circ. Rate : mm 
PV/YP :20 /IlO Mud Circ. Press : psi 

CBL Run : No 

CEI’ Run :NO 
Bond Quality : 
HOUrSRiOMOLOg: 

BHT Run : No 

Topof Cement : 184 m. Casing Pressure Test : psi 

Top of Cement Pressure Held 
Determined by : THEOREI’ICAL For : min 

Shoetrack 
Cement : WA 

File: MIN2-PLG Checked Date: 230Now93 . 
/ 



FINAL DRILLING REPORT 

6.1 CEMENTING REPORT - P&A PLUG #2 PLUG MINERVA-2 

Temp. (‘Cl 

Fret Water (%I) 

Temp. (‘Cl 

FluidLoss (cc) 

Temp. (“Cl 

Water Used (gal/sack) 

Watex Source 

Comp. Strength (psi) 

Time (hW 

Temp (‘Cl 

5 

SEAWATER 

Comp. Strength (psi) 

Time ma 

1 Temp (“Cl 1 I 

I BHST (“Cl 1 I 

I BHCI’ (“Cl 1 I 

Additives 

File: MIN2-SLFt Checked: Date: 23-Nov-93 



FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - P&A PLUG %l PLUG MINERVA-2A 

Date : 14/10/93 Report No. : 24 PlugType : P&A PLUG #l 

Cementer : HALLIBURTDN Tot&Stages : 01 

Supervisor : J.HARG- Cemented Interval : 1784 - 1975 m. 

STAGENUMBER : OOlof 001 

Mixing Method : RCM Displacement 
Density FlUid :MUD 

Measured By : DENSOMETER FluidDensity : 1.16 S.G. 

Start Mix Cement : 16~30 hrs Fluid Volume : %bblS 
Start Slurry Disp. : 16:35 hrs Displac’t Avg. Rat : 9bm 
Start Fluid Disp. : 17:00 hrs Diiplac’tMax. Rate : gbpm 
End Pumping : 17:15 hrs 

End Pumping Date : 14/10193 

Top Plug : No 

Bottom Plug : No 
Bump Plug : No 

Returns :YES 
Total Mud 

: bbl 

Type : KCl PHPA POLY. Gels (10 set) : 8 Circ. Prior to 
Density : 1.16 S.G. Gels (10 min) : 30 Cementing : 1.00 hrs 

visco6ity : 50 s/qt Mud Circ. Rate : 800 gpm 

PWYP : 18 I24 Mud Circ. Press : 2150 psi 

CBL Run : No 

CET Run : No 
BondQuality : 
HoursPriortoLog: 
BHT Run : No 

Top of Cement : 1784 m. 

Top of Cement 
Determined by : TAGGED 

Casing Pressure Test : 0 psi 

Pressure Held 
For : min 

Shoetrack 
Cement : WA 

File: MNAPLG 

. 
Checked: Date: 23-Nov-93 

I 



FINAL DRILLING REPORT 

6.1 CEMENTING REPORT - P&A PLUG 11 PLUG MINERVA2A 

IStage Number I 001 I 
Sluny Number 

-wvl= 

001 

TAILSLURRY 

I Volume 110 I 

I Yield (fclsx) 1 1.15 I 
Excess (W 25 
From / To (m) 1784 / 1975 

Density 1.9 

IThickening Time (hrs) 1 2.3 I 
Temp. (‘Cl 

FreeWater (96) 

78 

Temp. (‘Cl 1 

I Fluid Lms (cc) 1 I 

JComp. Strength (psi) I 

I Time I 

Comp. Strength (psi) 

Time (hrs) 

1 Temp (‘Cl 1 I 
I BHST (‘Cl 1 78 I 

I BHCI’ (‘Cl 1 55 I 

Additives 

File: MINA-SLR Date: 120Nov.93 , . / 



FINAL DRILLING REPORT 

I 6.0 CEMENTlNG REPORT - P&A PLUG #2 PLUG MINERVA4A 

Date : 15llOP3 Report No. : 25 Plug Type : P&A PLUG #2 

Cementer . . HALLlBUR~N Total&ages : 01 

Supervisor : J.HARGIbWVES 

STAGENUMBER : oOlaf~1 

Cemented Interval : 1686 - 1775 m. 

Mixing Method : RCM I&placement 
Density Fhlid :MUD Top Plug :NO 

Measured By : DENSOMETER FluidDensity : 1.16S.G. Bottom Plug : No 

Start Mix Cement : 19:30 hrs Fluid Vdume : 95 bbls Bump Plug : No 

startsiurrg Disp. : 19:40 hrs Displac’t Avg. Rat : gbpm 
Start Fluid Disp. : 19:50 hrs Displac’t Max. Rate : 9m-n Returns :yEs 
End Pumping : 2o:oo hrs Total Mud 
End Pumping Date : M/10193 

: bbl 

Typt : KCl PHPA POLY. Gels (10 set) : 8 Circ. Prior to 
Density : 1.16 S.G. Gels (10 min) : 30 Cementing : 1.50 hrs 

viity : 50 s/clt Mud Circ. Rate : 800 gpm 

PWYP :18 I24 Mud Circ. Press : 960 psi 

CBL Run : No 
CEI’ Run : No 

Bond Quality : 
Hours Prior to Log : 

BHT Run : No 

TopofCement : 1686 m. 

Top of Cement 
Determined by : TAGGED 

Casing Pressure Test : 0 psi 

Pressure Held 
For : min 

Shoetrack 
Cement : N/A 

File: MIINA-PLG Date: 23-Now93 
i- 



6.1 CEMENTlNG REPORT - P&A PLUG Y2 PLUG MINERVA4A 1 

Stage Number 

From/ To (m) I 1686 / 1775 1 

Water Used (gal/sack) I 

Water Source 

Comp. Strength (psi) 

Time (hrs) 

Temp (“Cl 

Comp. Strength (psi) 

Time (h=) 

Temp (“Cl 

BHST (‘(2 

BHCT (‘Cl 

Additives 

5 I 
DRILLWATER 

72 

49 
1 

File: MINA-SLR Check& Date: 120Now93 

/ 



FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - P&A PLUG #3 PLUG MINERVA-2A 

mtc : 16flOP3 Report No. : 26 Plug Type : P&A PLUG #3 

Cementer : HALLlBUR~N TotalStages : 01 

Supervisor : J.HARG- Cemented Interval : 1490 - 1575 m. 

STAGENUMBER : OOlaf 001 

Mixing Method : RCM Displacement 
Density FIUid :MUD 

Measured By : DENSOMETER FluidDensity : 1.16 S.G. 

Start Mix Cement : 22:25 hrs Fluid Volume : 83 bbls 
Start Slurry Disp. : 22:30 hrs Diilac’t Avg. Rat : gbpm 
start Fluid Disp. : 22:45 hrs Displac’tMax Rate : gbpm 
End Pumping : 22157 hrs 
End Pumping Date : 14/10193 

Top Plug : No 

Bottom Plug : No 

Bump Plug : No 

Returns :YES 
Total Mud 

: bbl 

Tspt 
Density 

: KCI PHPA POLY. Gels (10 set) : 8 
: 1.16 S.G. Gels (10 min) : 30 

Circ. Prior to 
Cementing : 1.50 hrs 

v’rscosity :50 s/st 
PWYP : 18 I24 

Mud Circ. Rate : 
Mud Circ. Press : 

800 gpm 

930 psi 

CBL Run : No Top of Cement : 1490 m. Casing Pressure Test : 0 psi 
CE’I’ Run :NO 
Bond Quality : 

Top of Cement 
Determined by : TAGGED 

Pressure Held 
For : min 

Hours Prior to Log : 
BHT Run : No 

Shoetrack 
Cement : N/A I 

File: MINA-PLG Checked: Date: 23-Nov.93 
c 

t 



FINAL DRILLING REPORT 

I 6.1 CEMENTING REPORT - P&A PLUG #3 PLUG MINERVA4A ( 

IStage Number I 001 I 

(Slurry Description 1 LOWWATERLOSS 1 

Amount (sacks) 

Volume @ W  

Yield (ft’/sx) 

Excess WI 

From / To (m) 

Density 

Thickening Time (hrs) 

Temp. (‘C) 

Freewater (8) 

318 

65 

1.15 

25 

1490 / 1575 

1.9 

2.5 

66 

Temp. (‘Cl 

Fluid Loss (cc) 

Temp. (‘Cl 

Water Used (gal/sack) 

Water Source 

Comp. Strength (psi) 
I 

Time (hd 

Temp t-1 

Comp. Strength (psi) 

Time @ W  

Temp (‘Cl 

BHST (‘Cl 

BHCI’ (‘Cl 

5 

DRILLWATER 

65 

45 

Additives 

File: MINA-SLR Date: 120Nov.93 
, 
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FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - P&A PLUG #4 PLUG MINERVA-2A 

mtc : 17/10/93 Report No. : 27 PlugType : P&A PLUG #4 

Cementer : HALLIBURION TotalStages : 01 
Supervisor : J.HARGRAEVE!j Cemented Interval : 1475 - 1484 m. 

STAGENUMBER : OOlof 001 

Mixing Method : RCM Displacement 
Density Fluid :MLJJl Top Plug :NO 

Measured By : DENSOMETER FluidDensity : 1.16 S.G. Bottom Plug : No 
Start Mix Cement : 08:OO hrs Fluid Volume : 82 bbls Bump Plug : No 
start SluITy Disp. : 08:05 hrs Displac’t Avg. Rat : gbpm 
Start Fluid Disp. : 08:lO hrs Displac’tMax.Rate : gbpm Returns :YES 
End Pumping : 08:15 hrs Total Mud 
End Pumping Date : 15/10/93 : bbl 

Typt : KCl PHPA POLY. Gels (10 see) : 10 Circ. Prior to 
Density : 1.16 S.G. Gels (10 min) : 30 Cementing : hrs 
Viiity : 50 s/st Mud Circ. Rate : am 
PWYP : 16 128 Mud Circ. Press : psi 

CBL Run : No 
CEl’ Run : No 
Bond Quality : 
HoursPriortoLog: 
BHT Run : No 

Topof Cement : 1475 m. Casing Ressure Test : w 

Top of Cement Pressure Held 
Determinedby : THEORETICAL. For : min 

Shoetrack 
Cement : N/A 

n 
Pile: MINA-PLG Checked: Date: 230Nov.93 



FINAL DRILLING REPORT 

6.1 CEMENTING REPORT - P&A PLUG #4 PLUG MINERVA-2A 

~Slurry class I CLASS G I 
ISlurry Description 1 LOWWATERILISS 1 

I Amount (sacks) 1 84 I 
Volume (bbl) 17 

Yield (ft’/sx) 1.15 

I Excess WI 1 10 I 
IFrom/ To (m) I 1480 / 1490 I 
Density 1.9 

Thickening Time (hrs) 2.5 

Temp. (‘Cl I 66 I 
I FreeWater (%) I I 
f Temp. (‘Cl 1 

I Fluid LOSS (cc) I ~~~ -1 
Temp. (‘Cl I 

Time (hW 

Temp (‘Cl 

Comp. Strength (psi) 

Time 0-W 

Temp (‘Cl 

BHST (“C) ’ 

BHCI’ (‘Cl 

Additives 

65 

45 

File: MINA-SLR Checked: Date: 120Nov.93 \ 



FINAL DRILLING REPORT 

6.0 CEMENTING REPORT - P&A PLUG #5 PLUG MINERVA-2A 

Date : 18/10/93 Report No. : 28 Plug Type : P&A PLUG #5 

Cementer : HALLlBUR-lDN Total&ages : 01 

Supervisor : J.HARGRAJZW Cemented Interval : 122 - 171 m. 

rAGENUMBER : OOlofOO1 

Mixing Method : RCM Displacement 
Density Fluid :MUD Top Plug : No 

Measured By : DENSOMJXER FluidDensity : 1.16 S.G. Bottom Plug : No 

Etart Mix Cement : 11:30 hrs Fluid Vdume : 7bbls Bump Plug : No 

Start Slurry Dip. : 11:35 hrs Diilac’t Avg. Rat : gbpm 
start Fluid Dii. : 11:40 hrs Displac’t Max. Bate : gbpm Returns : 
End Pumping : 11:42 hrs Total Mud 

bbl End Pumping Date : 15/10/93 
: 

: KCI PHPA POLY. Gels (10 set) : 10 Circ. Prior to 
: 1.16 S.G. Gels (10 min) : 30 Cementing : 1.50 hrs 

: 50 s/clt Mud Circ. Rate : 475 gpm 

: 16 I28 Mud Circ. Press : 900 psi 

:BL Run : No 

:El’ Run :NO 

land Quality : 
ioursPriortoLog: 

IHT Run : No 

Top of Cement : 122 m. 

Top of Cement 
Determinedby : TAGGED 

Casing Pressure Test : 0 psi 

Pressure Held 
For : min 

Shoetrack 
Cement : N/A 

File: MINA-PLG Checked: Date: 23.Nov.93 
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FINAL DRILLING REPORT 

I 6.1 CEMENTING REPORT - P&A PLUG #5 PLUG MINERVA-2A 1 

Temp 

I BHST (‘C) 1 I 
I BHCT (“Cl 1 I 
Additives 

File: MINA-SLR Date: 120Nov.93 
, 



FINAL DRILLING REPORT 

MINERVA-2/2A 

SECTION 7 

File: MIN2~HDRDOC Date: 11 November 199 
. 
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‘I k I’ * 0 Fze”nl 

I ’ FINAL DRiliLING’ REPoRf 
‘x .<* b 7.0 WEATHER DATA MINEFiVAGA 

\ . \ 

8 is (Knots) Oh0 
2 l/09/93 1 20 260 18 

\ 

swell 
Height 

04 
3 
3 
2 
2 

1.7 
2 

1.8 

swell 
Per 

(=I 
10 
10 
10 
10 
10 
12 
10 

swell Wave Wave Wave Heave PltCb Roll Bar 
Dlr Height Per Dlr Pressure 

W (se4 (m) WI3 049 (HP4 
250 1.8 4 250 2 0.5 0.8 1021 
240 1.5 3 260 * 1.7 I 0.6 1028 
240 0.3 4 170 I 0.3 0.5 1028 
240 * 0.5 3 240 0.5 0.3 0.2 1028 
240 0.5 3 240 1.4 0.3 0.3 1030 
240 0.5 1.5 0.6 0.2 1030 
240 1.5 4 10 1.3 0.2 0.5 1023 
240 1.5 4 10 1.2 0.2 0.2 1016 N 28/09/93 1 8 1 24 1 IO 1 23 1 15 ’ 1 CLOUDY/CLEAR * 1.5 I 10 

I5 FINE 
15 FINE 
15 FINE 
I5 FINE 

I  

15 1 FWE 

1 29/09/93 9 15 300 19 15 

9 2 1 3oio9i93 01/10/93 10 II 30 30 340 40 23 20 10 10 - I 
I 02/10;93 I 

I I I I 
12 I 30 1 110 I 16 I 15 

CLOU 
CLOU 
CLOU 
CLOU 
uou 
CLOU DY/SHOm 2.5 10 230 1.5 3 230 1 0.5 0.8 1016 
OVER JAST 3 10 240 2 3 270 2.2 2 1 1017 
CLOU 

I= 

DY 4 11 240 2 3 270 2 1.5 0.8 1019 
FlNE! LEAR 1.5 11 240 1.5 3 340 1.8 0.8 0.5 1018 
CLOU DY/SHOWERS 2.6 11 250 1.5 3 310 2 0.8 0.5 1006 

09/10/93 19 60 300 14 10 SQUA &S 5 11 250 3 3 300 4 2.5 2 1008 
10/10/93 20 30 180 18 15 CLOUDY/CLEAR 5 11 250 2 3 180 2.5 1.7 1 1025 
11/10/93 21 14 225 18 15 CLOUDY/CLEAR 3.2 11 240 0.6 3 180 1.4 0.8 0.5 1029 
12/10/93 22 16 15 FINE 3 11 240 0.4 3 280 1.2 0.4 0.3 . 1029 
13/10/93 23 24 15 FINE 2 12 250 0.3 2 180 1.2 0.6 0.2 1026 
14/10/93 24 24 15 FINE 2.5 12 250 1 0.5 0.2 1024 
15/10/93 25 18 15 FINE , 1.7 12 240 0.3 3 90 0.6 0.5 0.2 1022 
16/10/93 26 10 20 18 15 FINE 1.7 12 240 0.4 3 100 2 1 1017 

IY/CLEAR 1.3 10 250 I 3 300 0.5 0.3 0.2 1016 
)Y/sHOWERS 2.6 10 250 1 3 30 1.3 0.6 0.3 1016 

’ )Y/SHOWERS ’ 2.6 12 250 I 4 340 1.5 0.9 0.4 ld22 
BY/CLEAR 2.5 10 250 1.5 4 . 110 1.2 0.3 0.3 1024 
3Y 2.5 N 250 2.5 4 250 1.2 0.3 0.3 1012 



49 0 ~“nl FINAL DRILLING REPORT 

7.0 WEATHER DATA MINERVA-2 
Date w Wind Wind Tcmp Vlslblllty Weather State smu swell swdl wwt wave Wave HiWe PltCh Roil Bar 

Vel Dlr Hlsh Height Per Dir Helgbt Per Dlr Pressure 
(Knots) W&l UW 04 (se4 04 (se (ml bk!l (deg) (HP4 _ 

12/09/93 1 28 120 17 10 3 10 240 2.5 3 150 2 2.4 1032 
13/09/93 2 22 130 17 15 MOSTLY CLEAR 2.6 10 160 0.7 3 170 1.5 1.9 1028 
14/09/93 3 14 160 9 12 FINE 1.4 12 240 0.5 3 150 0.7 1.5 1018 
15/09/93 4 15 160 18 12 CLEAR/COLD. 2 13 230 0.2 3 150 0.7 1.2 1014 
16/09/93 5 8 320 15 12 FINE 1 II 240 2 3 320 0.8 1.5 1010 
17/09/93 6 22 360 8 12 FINE 1.5 10 240 1 4 340 0.6 0.6 1009 
18/09/93 7 15 30 17 12 OVERCAST 1.5 10 240 0.8 2 60 0.8 0.6 0.6 999 
19/09/93 8 40 250 17 12 OVERCAST 2.5 10 260 2.5 4 250 0.8 1.3 1.4 1004 
20/09/93 9 30 240 13 12 WlNDY/ROUCJH. 3 10 250 2.5 4 240 2 1.5 0.6 1016 
21/09/93 10 20 260 18 15 FINE 3 10 250 1.8 4 250 2 0.5 0.8 1021 

a 

m 

File: MIN2-WTR 
pc v. 

P ‘.; 

Checked: Date: 22-Nov-93 
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FINAL DRILLING REPORT 

7.1 MOORING DIAGRAM MINERVA-2 

BEARING 02&. 
CHAIN 964m l . . . . . . . 

\ . . . b . . 
; BEARING 303’ 

t CHAIN 867m \\ I/ 

i BEARING 272’ 
! CHAlN879m 

. . . BEARING 207. 
. l . CHAIN 871m , / I \ 

LImKINCj 1 JZ- 

CHAIN 696m 
l 

. 
l 

. 
. 

. . BEARING 157’ 
l * 

l ..=== 
-a CHAIN 869m -9 

BEARING 192’ 
CHAIN 847m 

File: BM:ESH:VIVl-FDR.PREn Date: 1 l-NOW93 



FINAL DRILLING REPORT 

7.1 MOORING DIAGRAM MINERVA-ZA 

0. 
. ..-- 

. . ..- ...............oo 
--...* 

l .fl-• . ..- l --.. 0 6 
-9. 

BEARING 325’ l . . 
l 

. 
. 

. 
l 

,. 
. 

b  
. 

. 
. 
b 

0 
. 7 ‘! . 0 0 . 

BEARING 063’ 
. . 0 

CHAIN 733m . . . 0 

CHAIN 873m 
. . . . . . . . ...--9 

BEARING 194’ 
CHAIN 84Om 

File: BM:ESH:VIVl-FDR.PRE/S Date: 24-NOU93 
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MINERVA-2/2A BASIC WELL COMPLETION REPORT 

3 SAMPLES, SIDEWALL CORES, CONVENTIONAL CORES 

3.1 cuttings 

COLLECTION 
INTERVAL(m) 
570-2170 

Treatment 

Cutting Samples - 2 sets unwashed 
- 5 sets washed and air dried 

The following samples were missed due to coring and drill returns not being 
circulated: 1730, 1840, 1845, 1850, 1855, 1860, 1865, 1870, 1875, 1880, 
1925, 1930, 1935, 1940, 1945, 1950, 1955, 1960, 1965m. 

Cuttings Lithological Description - Appendix 1. 

3.2 Sidewall Cores 

CST: 

COLLECTION SHOT RECOVERED LOST 
INTERVAL(m) 

1545-2144mRT 30 29 1 

MSCT: 

No MSCT’s were cut in Minerva-2/2A. 

CST Lithological Descriptions - Appendix 2. 

3.3 Conventional Cores 

Core No. Cored Interval(mRT)Recovery(m) 
1 1728.5-1733.6 5.00 (100%) 
2 1838.8-1855.6 15.10 (89.8%) 
3 1855.5-1882.5 27.00 (100%) 
4 1915.0-1942.74 27.75 (100%) 
5 1943.0-1969.0 26.00 (100%) 

Core Lithological Descriptions - Appendix 3. 
Core Analysis Report - Appendix 4. 

70353-l.WCR 
June 1994 



MINERVA-2/2A BASIC WELL COMPLETION REPORT 5 

3.4 Palynology 

COLLECTION 
INTERVAL(m) 

570-2131 

Sixty eight samples were submitted: 23 core chips 
20 sidewall cores 
25 cuttings 

Range Charts - Appendix 5. 

3.5 Micropalaeontology 

No Micropalaeontology data was obtained for Minerva -2/2A. 

3.6 Geochem 

Geochem TOC, RockEval and Vitrinite data generated from the following 
intervals at the time of compilation of this report: 

COLLECTION 
INTERVAL 
1732.8-1963.7m 

SAMPLE TYPE 

Core 

Geochem Basic Data - Appendix 6. 

70353-l.WCR 
June 1994 
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MINERVA-2/2A BASIC WELL COMPLETION REPORT 6 

4 

4.1 

LOGGING AND SURVEYS 

Mudlogging 

Mudlogging was provided by Baker Hughes Inteq . Interval : 85-2170m. 

End of Well Report - Appendix 7. 
(includes Mudlog/Formation Evaluation Log) 

4.2 Measurement While Drilling 

Measurement by drilling (MWD) was provided by Eastman Teleco 
Measurement While Drilling Services. Interval : 1538 - 2170m. 

End of Well Report - Appendix 8 
(includes MWD Log) 

4.3 Wireline Logs 

Suite Run mz Type 
No. No. 

Interval Date 

1 1 DLL-MSFL-AS-GR-SP-CAL-AMS-GPIT 

2 2 DLL-MSFL-AS-GR-SP-CAL-AMS 

2 1 LDL-CNL-GR-AMS 

2 1 FMS-GR-AMS 

2 1 RFT-GR-HP 

2 1 Zero Offset 

2 1 CST-GR (30 Shots) 

1538-85 03/10/93 
(GR to seafloor) 

2170-1526 12/10/93 

2170-1526 12/10/93 

2170-1526 12/10/93 

1984.5-1722.5 13/10/93 

2160-680 14/10/93 

2144-1545 14/10/93 

4.4 Processed Logs 

Suite Run 
No. No. 
2 1 

m Type Interval Date 

MSD(wellsite) 2170-1526 12/10193 

70353-l. WCR 
June 1994 



MINERVA-2/2A BASIC WELL COMPLETION REPORT 

4.5 Velocity Surveys 

Velocity Survey was provided by Schlumberger Seato Inc. 

Well Seismic Processing Report has been sent previously. 

4.6 Rig Location Survey 

Survey was conducted by Racal Survey Australia Limited. 

Rig Location Survey - Appendix 9. 

70353-l. WCR 
June 1994 





MINERVA-2/2A BASIC WELL COMPLETION REPORT 8 

5 FORMATION TESTING 

5.1 

One RFT run was carried out in Minerva-2A on 12 October 1993. A total of 34 
pretests were performed, only 2 1 gave reliable formation pressures. 
Of the remaining pretests, 8 were tight, 1 resulted in seal failure and 4 were 
considered supercharged. One segregated sample comprising of a one gallon upper 
chamber and a 2-3/4 gallon lower chamber was taken at 1849.7m TVDSS. 

5.2 DST 

No DST runs were performed in Minerva-2/2A. 

5.3 Production Tests 

No Production Testing were performed in Minerva-2/2A. 

70353-l.WCR 
June 1994 . _.” . 
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I Well Data Sheet Table 1. 

Minerva2A 
I 

Well: 

P Permit: 

I Location: 

VlC/P31 

lat: 
Long: 

38 Q 43 ’ 4.54 ” South 
142 Q 57 ’ 20.80 w East 

I Rig: Semi-Submersible Byford Dolphin 

Selsmlc Reference Line: OE80A-1056 SP 4067 

I KB Elevation: 

1 

Water Depth 
Well TD (12.25” Hole) : 

I 

1 

Spud Date: 
Date Reached TD: 
Well Status: 

1 Casing Points: 

I 
Reservoir Tops: 

1 /- 
Datum Depth (FWL): 
Pressure at Datum: 
Reservoir Temperature: 

s T@tJlum Used: 

Fluids In Well: 

I 
1 Contacts: 

25.3 m above MSL 
60.0 m 

2170.0 mKB 

21 st September 1993 
1 lth October 1993 
Suspended 

30”@ 118mKB 
20” @ 553 mKB 
13 3/8” @ 1526 mKB 

Upper Shipwreck 1 1721.5 mKB 
Main Upper Shipwreck 1829.0 mKB 

1915.1 m7VDSS 
2747.1 psia 

95.0 deg C (ex-MINERVA-1) 

No 

Gas: Yes 
Oil: No 
Water: Yes 

GOC: N/A 
owe: N/A 
FWL: 1915.1 mTVDSS 

3 



,/-- 
! ’ MINERVA-2A OPEN HOLE RF. hESULTS 

FilItale: TOP 178.6 Deg F 
X NaCl 74250 ppm 
PWfWW3 2742 psla 
MY 0.43 cp 

‘N.B. Permeablliliea rounded. 
WWM=l 
FItrate Vbeady = 0.43 cP 
k(w)=1 .O h waler zone 
k(m)=.15or.3Inh/czone iiperm.<of~lD mfrpediveb. 



Rm Sample Data Sheet 

Well: Minerva-2A Date: 13 October 1993. 

KB: 25.3 m 
Sample No 1 Depth: 1875 mAHKB 
Formation Pressure 2736.3 psia 

Lower 

Chamber No: 
Chamber Size: 
Flowing Pressure: 
Time To Fill: 

RFS-AD-1289 
2.75 

approx 2500 
10 

Or?ning Pressure: 
GL,, Volume: 
Total Liquids: 

Oil/Condensate Volume: 
FiltrateMater Volume: 

Gas Oil Ratio: 
Condensate Gas Ratio: 

Preserved for 
PVT Analysis 

, Upper 

Table 3. 

RFS-AD-1227 
1 WI 

approx 2700 psig 
5 minutes 

PaI 
Preserved for ftA3 
PVT Analysis cc 

cc 
cc 
scffstb 
stb/MMscf 
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6 APPENDICES 

6.1 APPENDIX 1 Cuttings lithological descriptions 
6.2 APPENDIX 2 CST descriptions 
6.3 APPENDIX 3 Conventional core description 
6.4 APPENDIX 4 Core Analysis Report 
6.5 APPENDIX 5 Palynology Charts 
6.6 APPENDIX 6 Geochem Basic Data 
6.7 APPENDIX 7 Mudloggers End of Well Report 
6.8 APPENDIX 8 MWD End of Well Report 
6.9 APPENDIX 9 Rig Positioning Report 





6.1 APPENDIX 1 Cuttings lithological descriptions 

3’ 

.  . . t  : :  
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6.2 APPENDIX 2 CST descriptions 



* 0 F%“rn 
1 

co 
. 

2 Depb i SIDEWALL CORE DESCRIPTIONS- 
(mRT) 3 

“-.,“.“..‘11-1 
t! 
8 d well: MlNElRVA-2 

Permit: VWP 31 Date: 14th October 199: 
Gcologirt(r): C.MElWENMIT/A.SYME 
Logging Suite No: 2 

1 2144 - EMPTY BULLET 
1 2131 32 CLAYSTONE (80%): medium grey to medium dark grey, 

firm, blocky to subblocky, predominantly light greenish 
grey to light olive grey argillaceous material, trace 
carbonaceous specks and trace coalified woody fragments, 
non calcareous, finely interlaminated with: 

ARENACEOUS CLAYSTONE (20%): very light grey, 
soft to fm, blocky to subblocky, predominantly light 
greenish grey to white argillaceous matrix, 20-30% fine to 
occasional very fine quartz sand, trace medium to coarse 
quartz grains, trace carbonaceous specks. 

SHOWS; No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

I 2119 44 SILTY CLAYSTONE; medium dark grey, firm, subblocb 
to subfissile, predominantly light olive grey argillaceous 
material, common to abundant quartz silt, trace 
carbonaceous specks and flecks, trace micromica, non 
ca.lcareous. 

SHOWS; No direct, no cut, moderately fas dull greenish 
yellow crush cut, thick moderately bright greenish yellow 
residual ring. 

2105 25 SANDSTONE: very light grey, translucent to very light 
grey grains, friable, very fine to fine to occasional medium 
grains, angular to subrounded, low to high spheric@, well 
sorted quartz, 30% very light grey to light olive grey 
argillaceous matrix, trace microcrystalline pyrite cement in 
part, trace carbonaceous fragments, trace micromica, poor 
visual porosity, trace lenticular interbed of claystone: 

CLAYSTONE: medium dark grey, soft, predominantly 
light greenish grey argillaceous material, trace 
carbonaceous specks and flecks, trace to rare 
microcrystalline pyrite nodules. 

SHOWS: No direct, no cut, no crush cut, thick dull 
greenish yellow residual ring. 



6 0 !EiL”rn B 8 
. 

&Ph i g SIDEWALL CORE DESCRIPTION SHEET 

& w-n 8 
3 d well: -VA-2 

Permit: VWP 31 Datc:14th October 1993 
Gcologi8t(8): C.A4ENHENNrIT/A.SYME 
Logging Suite No: 2 

5 2077 29 CLAYSTONE: medium dark grey, firm, subblocky, 
predominantly light olive grey argillaceous material, very 
light grey argillaceous material in part, minor to common 
quartz silt, trace very fine quartz sand, trace carbonaceous 
specks and woody fragments, trace micromica, non 
calcar~us, finely laminated in part. 

SHOWS; No direct, no cut, no crush cut, patchy dull 
greenish yellow residual ring. 

5 2066 31 CLAYSTONE: medium dark grey, firm, subblocky, 
predominantly light olive grey argillaceous material, very 
light grey argillaceous material in part, rare quartz silt, 
trace very fine quartz sand, trace carbonaceous specks and 
woody fragments, trace micromica, non calcareous, freely 
laminated, interbedded with: 

SILTY CLAYSTONE: medium grey, firm, subblocky to 
subfissile, predominantly light olive grey argillaceous 
material, abundant quartz silt, rare very fine quartz sand, 
trace carbonaceous specks and flecks, trace micromica, non 
calcarmus. 

SHOWS: No direct, no cut, no crush cut, moderately thick 
dull greenish yellow residual ring. 

I 2049 30 CLAYSTONE (80%); medium grey to medium dark grey, 
firm, blocky to subblocky, predominantly light greenish 
grey to light olive grey argillaceous material, minor quartz 
silt, trace carbonaceous specks and trace coalified woody 
fragments, non calcareous, interlaminated with: 

SILTY CLAYSTONE (20%); very light grey, firm, 
blocky to subblocky, predominantly light greenish grey to 
white argillaceous matrix, abundant quartz silt, trace to rare 
very fine quartz sand, trace carbonaceous specks. 

SHOWS: No direct, moderately bright slow streaming 
greenish yellow cut, instant dull greenish yellow crush cut, 
thick moderately bright greenish yellow residual ring. 



SIDEWALL CORE DEXXIPTION SHEET 

Well: MINERVA-2 
Permit: VWP 31 Date: 14th October 199 
Ge&giat(r): C.MENHENNlTI’/A.SYME 
Logging Suite No: 2 

material, trace quartz silt, trace m icrocrystalline pyrite 
nodules, trace to rare carbonaceous specks and coalified 
woody fragments, trace m icrom ica, non calcareous. 

SHOWS: No direct, moderately bright fast stream ing 
greenish yellow cut, instant moderately bright greenish 
yellow crush cut, thick moderately bright greenish yellow 
residual ring. 

P  1996.5 36 CLAYSTONE: medium dark grey, moderately hard, 
subfissile, predominantly light olive grey argillaceous 
material, trace very light grey argillaceous material in part, 
trace quartz silt, trace very fine to fine quartz sand in part, 
trace carbonaceous specks and coalified woody fragments, 
trace m icrom ica, non calcareous. 

SHOWS: No direct, dull very slow greenish yellow cut, 
instant dull greenish yellow crush cut, thick moderately 
bright greenish yellow residual ring. 

0 1900 35 CLAYSTONE; medium dark grey, firm  to moderately 
hard, subfissile, predominantly light olive grey argillaceous 
material, trace very light grey argillaceous material in part, 
m inor quartz silt, trace carbonaceous specks and flecks, 
trace m icrom ica, non calcareous. 

SHOWS: No direct, moderately bright slow blooming 
greenish yellow cut, instant moderately bright greenish 
yellow crush cut, thick dull greenish yellow residual ring. 

1 1899 20 CLAYSTONE; medium dark grey, firm  to moderately 
hard, subfissile, predominantly light olive grey argillaceous 
material, trace very light grey argillaceous material in part, 
m inor quartz silt, trace carbonaceous specks and flecks, 
trace m icrom ica, non calcareous. 

SHOWS: No direct, moderately bright, slow, blooming 
bluish white cut and crush cut fluorescence, bluish white, 
thick, moderately bright residual ring. 



6 0 Petroleum 
BHP 

i . 
&Pfi i 2 SIDEWALL CORE DESXIPTION SHEET 

I! (mRT) 8 
6 d Well: MINERVA-2 

Permit: VWP 31 Date: 14th October 199: 
Geologiiat(m): CMENHENNl’IT/A.SYME 
Logging Suite No: 2 

12 1836 10 SANDSTONE; white to very light grey, clear to 
translucent grams, occasionally light bluish grey, fine to 
very coarse grained, trace granules, predominantly medium 
to coarse grained, predominantly angular to sub angular, 
sub rounded in part, low to moderate spheric& poorly 
sorted quartz, trace quartz overgrowth cementation, 
common white argillaceous matrix, poor visual porosity. 

NOTE: Sample is very broken up due to impact of bullet. 
Hardness description not possible. 

SHOWS: No direct, cut or crush cut fluorescence, yellow 
green, thin, dull residual ring. 

,3 1833 15 SANDSTONE: white to very light grey, clear to 
translucent grains, occasionally light bluish grey, fine 
grains to medium pebbles, predominantly medium to coarse 
grained, predominantly angular to sub angular, sub rounded 
in part, low to moderate sphericity, poorly sorted quartz, 
trace quartz overgrowth cementation, common white 
argillaceous matrix, poor visual porosity. 

NOTE: Sample is very broken up due to impact of bullet. 
Pebble grains are shattered. 

SHOWS: No direct,cut or crush cut fluorescence, 
yellowish green, thin, dull residual ring. 

4 1828 35 GLAUCONITIC CLAYSTONE: medium grey to greenish 
grey, soft, medium light grey to brownish grey argillaceous 
material, abundant fine grained glauconite, common 
microcrystalline pyrite, trace pyritised wood, trace quartz 
silt, trace carbonaceous flecks, non calcareous. 

SHOWS: No direct or cut fluorescence, very slow, dull, 
greenish yellow to bluish white crush cut fluorescence, 
bluish white, moderately thick, dull residual ring. 
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15 1820.5 30 ARENACEOUS CLAYSTONE; medium light grey to 
medium grey, moderately firm to firm, sub fissile, medium 
grey argillaceous material, common very fine to fine 
grained quartz throughout, trace sand lenses, rare 
glauconite, trace silt, trace m icrocrystalline pyrite, trace 
carbonaceous flecks, trace m ica, non calcareous. 

SHOWS; No direct or cut fluorescence, bluish white, 
moderately thick, dull residual ring. 

.6 1801.5 35 CLAYSTONE: medium dark grey to brownish grey, soft 
to moderately firm, sub blocky, trace silt, trace glauconite, 
trace m icrocrystalline pyrite, trace m icromica, 
predominantly non calcareous, the sample has a wispy 
< lmm vein. 

SHOWS; No direct, cut or crush cut fluorescence, greenish 
yellow, patchy, dull residue. 

7 1774 30 CLAYSTONE: medium grey to medium dark grey, 
moderately firm to firm, blocky, medium grey argillaceous 
material, trace quartz silt, trace m icromica, trace 
m icrocrystalline pyrite, non calcareous. 

SHOWS: No direct, cut or crush cut fluorescence, greenish 
yellow, very patchy, dull residue. 

8 1755 30 CLAYSTONE: medium grey to medium dark grey, 
moderately firm to firm, blocky, medium grey argillaceous 
material, trace very fine grained quartz laminae, trace 
quartz silt, trace m icromica, trace m icrocrystalline pyrite, 
non calcareous. 

SHOWS: No direct or cut fluorescence, dull, very slow, 
bluish white to greenish yellow crush cut fluorescence, 
bluish white, moderately thick, very dull residual ring. 
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19 1741.5 30 ARENACEOUS CLAYSTONE; medium grey to medium 
dark grey, soft to moderately firm, predominantly medium 
grey argillaceous material, dark greenish grey in part, 
common very fine to fine grained quartz throughout, rare 
microcrystalline pyrite, trace very fine grained glauconite, 
trace micromica, trace silt, trace carbonaceous flecks and 
fragments, non calcareous. 

SHOWS: No direct or cut fluorescence, very slow, dull, 
greenish yellow to bluish white crush cut fluorescence, 
bluish white, moderately thick, dull residual ring. 

10 1726 30 ARGILLACEOUS SANDSTONE: medium light grey to 
medium grey, moderately firm, very fine to medium 
grained, predominantly fine grained, sub angular to sub 
rounded, moderate to high spheric@, well sorted quartz, 
trace moderately weak calcite cement, trace 
microcrystalline pyrite cement, abundant light grey to 
medium light grey argillaceous matrix, trace glauconite, 
poor visual porosity. 

SHOWS: No direct or cut fluorescence, very slow, dull, 
greenish yellow to bluish white crush cut fluorescence, 
bluish white, moderately thick, dull residual ring. 

I 1724.5 25 ARGILLACEOUS SANDSTONE: medium light grey to 
medium grey, friable to moderately firm, very fine to 
medium grained, predominantly fine grained, sub angular to 
sub rounded, moderate to high sphericity, well sorted 
quartz, trace moderately weak calcite cement, trace 
microcrystalline pyrite cement, abundant light grey to 
medium light grey argillaceous matrix, trace glauconite, 
trace carbonaceous specks, poor visual porosity. 

SHOWS: 10% very dull orange mineral fluorescence 
(calcite?), no cut, instant dull yellowish white crush cut, 
moderately thick moderately bright greenish yellow residual 
ring. 
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22 1722.5 23 ARGILLACEOUS SANDSTONE: medium light grey to 
medium grey, friable to moderately firm, very fme grained 
to granules, predominantly fine to medium grained, 
subangular to subrounded, moderate to high spheric@, 
poorly to moderately sorted quartz, rare moderately weak 
calcite cement (calcimetry 10% calcite, 0% dolomite), trace 
microcrystalline pyrite cement, abundant very light grey to 
medium light grey argillaceous matrix, trace light to 
moderate green lithics (non-glauconitic), trace coalified 
woody fragments, poor visual porosity. 

SHOWS; 90% dull orange mineral fluorescence (?calcite), 
instant dull yellowish white cut, thick moderately bright 
greenish yellow residual ring. 

13 1717.75 30 CLAYSTONE: medium dark grey, moderately hard, 
subblocky to subfissile, predominantly light olive grey to 
light brownish grey argillaceous material, trace calcareous 
material, trace carbonaceous specks. 

SHOWS; No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

24 1701 32 CLAYSTONE; medium dark grey, firm, subblocky, 
predominantly light olive grey to light brownish grey 
argillaceous material, trace calcareous material, trace very 
fine grained glauconite, trace carbonaceous specks, trace 
micromica. 

SHOWS: No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

!5 1664 60 CLAYSTONE; medium dark grey, firm to moderately 
hard, subblocky, predominantly light olive grey to light 
brownish grey argillaceous material, trace very fine quartz 
grains, trace medium quartz grains in part, trace calcareous 
material, trace carbonaceous specks, trace micromica. 

SHOWS: No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 



* 0 Fi!!!iLum 
B . 

BPh i 2 SIDEWALL CORE DESCRIPTION SHEET 

l! (mRT) 0 
6 3 Well: MINERVA-2 

Permit: VwP 31 Date: 14th October 1993 
Geologist(r): C.MENHENNTI’/A.SYME 
Logging Suite No: 2 

26 1643.5 31 CLAYSTONE; medium dark grey, firm to moderately 
hard, subblocky, predominantly light olive grey to light 
brownish grey argillaceous material, trace very fine quartz 
grains, trace calcareous material, trace carbonaceous 
specks, trace micromica. 

SHOWS; No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

!7 1620 50 CLAYSTONE: medium dark grey, firm to moderately 
hard, subblocky, predominantly light olive grey to light 
brownish grey argillaceous material, trace quartz silt, trace 
calcareous material, trace carbonaceous specks, trace 
micromica. 

SHOWS: No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

!8 1589.5 40 CLAYSTONE; medium dark grey, firm to moderately 
hard, subblocky, predominantly light olive grey to light 
brownish grey argillaceous material, trace very fine quartz 
sand, trace calcareous material, trace very fine grained 
glauconite, trace carbonaceous specks, trace micromica. 

SHOWS: No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

!9 1565.5 40 CLAYSTONE; medium dark grey, fm to moderately 
hard, subblocky, predominantly light olive grey argillaceous 
material, trace quartz silt, trace calcareous material, trace 
carbonaceous specks, trace micromica. 

SHOWS: No direct, no cut, no crush cut, thin dull 
greenish yellow residual ring. 

IO 1545 33 CLAYSTONE: medium dark grey, soft to firm, sticky, 
subblocky, predominantly light olive grey to light brownish 
grey argillaceous material, trace quartz silt, trace calcareous 
material, trace carbonaceous specks, trace micromica. 

SHOWS: No direct, no cut, no crush cut, patchy to thin 
dull greenish yellow residual ring. 
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Cuttings Descriptions 

The following detailed cuttings descriptions were prepared at the wellsite. 

Depth 
(mRT) 

570 
(spot> 

tr 

tr 

6 BHP 
0 Petroleum 

Well: RXINERVA-2A 
Permit: VICYP31 
Geologist(s): A. TABASSIID. PICKAVANCE 

CLAYSTONE: medium to dark brown and 
brownish grey, soft to firm, dominantly 
massive, sticky in part, moderately to 
occasionally commonly silty, slightly calcareous 
in part, trace micromica and carbonaceous 
flecks, trace very fine quartz sand grains, rare 
to occasionally common fossil fragments. 

SANDSTONE: clear to translucent, light to 
medium brown, dark brownish grey in part, 
friable with common loose grains in part, 
moderately hard to occasionally hard in part, 
predominantly medium to coarse, rarely very 
coarse to granule in part, trace fine grained in 
part, subangular to dominantly subrounded, 
rounded in part, very poorly sorted, partially 
iron stained quartz, trace to common, 
occasionally abundant dark grey to brownish 
grey and dark brown silty argillaceous matrix, 
chamositic in part, grading in part to 
Arenaceous Claystone, trace to common strong 
to very strong pyrite cement in part, trace to 
rare moderately strong to strong siliceous and 
calcareous cement, partially dolomitic, trace 
fine to medium dark green glauconite pellets, 
trace fine to occasionally medium dark brown 
to black iron oxide/hydroxide pellets, trace 
mica, fossil fragments and lithics, nil to trace 
forams, very poor to rarely fair visual porosity. 
No shows. 



MC/P31 BASIC WELL COMPLETION REPORT MINERV A-212 A 

6 BHP 
0 Petroleum 

C’UTTINGS DESCRIPTION SHEET 

Well: MLNERVA-2A 
Permit: WC/P3 1 
Gzologist(s): A. TABASWD. PICKAVANCE 

575 80 - - tr CLAYSTONE: as above. 
(spot) 

20 - tr - SANDSTONE: generally as above, clear to 
translucent, light brown in part, friable with 
common loose grains in part, moderately hard 
in part, predominantly medium to coarse, trace 
fine grained in part, subangular to dominantly 
subrounded, rounded in part, very poorly 
sorted, rarely iron stained quartz, trace to 
common, occasionally abundant dark grey to 
brownish grey and dark brown silty 
argillaceous matrix, chamositic in part, trace to 
rare moderately strong to strong pyrite, 
siliceous and calcareous cement, partially 
dolomitic, trace fine to medium dark green 
glauconite pellets, trace mica, fossil fragments 
and lithics, nil to trace forams, very poor to 
rarely fair visual porosity. No shows. 

580 100 - tr tr CLAYSTONE: medium brown to brownish 
grey , soft, rarely firm in part, sticky in part, 
commonly micromicaceous, slightly calcareous 
in part, moderately silty, rarely finely 
arenaceous in part, trace fine glauconite and 
carbonaceous flecks, rare fossil fragments, 
trace pyrite nodules. 

tr - tr - SANDSTONE: as above. 

585 100 - tr tr CLAYSTONE: as above 
(spot) 

590 100 - tr tr CLAYSTONE: as above 
(spot) 

595 100 - tr tr CLAYSTONE: as above 
(spot) 
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CmINGS DESCRIPTION SHEET 
d ts c3 

Well: MNERVA3A 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

600 100 - tr tr CLAYSTONE: generally as above, 
dominantly medium brown to brownish grey, 
occasionally medium to dark brown, soft, 
rarely firm in part, sticky in part, commonly 
micromicaceous, slightly calcareous in part, 
moderately silty, rarely finely arenaceous in 
part, trace fine glauconite and carbonaceous 
flecks, rare fossil fragments, trace pyrite 
nodules. 

605 100 - tr tr CLAYSTONE: as above 
(spot> 

610 100 - c tr CLAYSTONE: as above, common glauconite. 
(spot) 

615 100 - c tr CLAYSTONE: generally as above, common 
(spo0 to abundant very fine quartz sand grains, in 

part grading to Argillaceous Sandstone, trace 
hard, medium dull brown dolomitic and light 
grey to white calcareous bands with common 
glauconi te pellets. 

620 100 - c tr ARENACEOUS CLAYSTONE: medium to 
dark brownish grey, soft to occasionally firm, 
dominantly dispersive, abundant clear, silt to 
fine grained quartz sand grains, trace 
micromica, trace pyrite nodules, common fine 
to occasionally medium grained glauconite, in 
part grading to fine Argillaceous Sandstone. 
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CUTTINGS DESCRIPTION SHEET 

Well: MINERVA-2A 
Permit: VIC/P31 
Geologist(s): A. TABASSWD. PICKAVANCE 

630 100 - c - 
(spot) 

GRANULE SANDSTONE: light to medium 
green, clear to opaque, light to medium brown 
in part, reddish orange in part, very light grey 
in part, friable with abundant loose grains, 
moderately hard to hard in part, coarse to 
granule, dominantly very coarse grained, rarely 
medium in part, subangular to dominantly 
subrounded, occasionally rounded, poorly to 
rarely moderately sorted, partially iron and 
?chloritic/glauconitic stained quartz, trace to 
dominantly common, dispersive, moderately 
silty in part, medium greenish grey and 
brownish grey, in part reddish brown 
argillaceous matrix (washed away), trace 
moderately strong calcareous cement in part, 
nil to trace moderately strong pyrite and 
siliceous cement, trace grey, brown and green 
Ethics (some with ?metamorphic origin), trace 
to common glauconite, nil to trace mica and 
pyrite nodules, fair inferred porosity. No 
SllOWS. 

640 100 - tr - GRANULE SANDSTONE: as above, trace 
glauconite. 

660 100 - tr - GRANULE SANDSTONE: generally as 
above, dominantly medium brown to reddish 
brown, trace medium to coarse iron 
oxide/hydroxide pellets, trace to rare 
dispersive, limonitic argillaceous matrix. 

680 100 - tr - GRANULE SANDSTONE: as above, 
occasionally medium grained. 
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CCJ’ITZNGS DESCRIPTION SHEET 

Well: MINERVA-2A 
Permit: VIUP31 
Geologist(s): A. TABASWD. PICKAVANCE 

700 100 - - - SANDSTONE: generally as above, light to 
medium brown, occasionally reddish brown, 
rarely light to medium green in part, friable 
with abundant loose grains, rarely moderately 
hard in part, dominantly medium to coarse, 
occasionally very coarse grained, subangular to 
subrounded, poorly sorted, dominantly iron 
stained quartz, trace to common, yellowish 
brown to medium brown, dispersive 
argillaceous matrix (washed away), nil to trace 
moderately strong siliceous matrix, trace grey 
and brown cherty lithics, trace medium to 
coarse, rounded in part, dark brown iron 
oxide/hydroxide pellets, poor to fair inferred 
porosity. No shows. 

720 100 - - - SANDSTONE: generally as above, 
dominantly very coarse to rarely granule, rare 
medium grained. 

740 50 - - - SANDSTONE: as above 

50 - tr tr ARENACEOUS CLAYSTONE: medium to 
dark grey , occasionally brownish grey, soft to 
rarely firm, sticky in part, dispersive in part, 
commonly to abundantly finely arenaceous, 
commonly silty , trace to common micromica, 
trace carbonaceous flecks, trace glauconite, non 
calcareous. 

760 100 - tr tr ARENACEOUS CLAYSTONE: generally as 
above, dominantly medium to dark brownish 
grey, dominantly dispersive. 
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CUTllN~;S DESCRIPTION SHEET 

Well: RIrNERVA-2A 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

780 50 - tr tr ARENACEOUS CLAYSTONE: generally as 
above, dominantly medium grey, occasionally 
brownish grey, soft to rarely firm, sticky in 
part, dispersive in part, commonly to 
abundantly finely arenaceous, commonly silty, 
trace to common micromica, trace 
carbonaceous flecks, trace glauconite, non 
calcareous. 

50 - - tr 
SANDSTONE: clear to very light grey, 
occasionally very light brownish grey, friable 
with abundant loose grains, rarely moderately 
hard in part, medium to very coarse grained, 
dominantly coarse grained, subangular to 
subrounded, moderately sorted clear quartz, 
trace light grey to very light brown, dispersive 
argillaceous matrix (washed away), trace 
moderately strong pyrite cement, nil to trace 
motlerately weak to moderately strong 
calcareous and rarely siliceous cement, trace 
biotite and muscovite, trace brown, grey and 
non glauconitic green lithics, trace coaly 
detritus, gooc! inferred/visual porosity. No 
shows. 

800 100 - - tr SANDSTONE: as above, clear to very light 
grey, occasionally very light brownish grey, 
friable with abundant loose grains, rarely 
moderately hard in part, medium to very coarse 
grained, dominantly coarse grained, subangular 
to subrounded, moderately sorted clear quartz, 
trace light grey to very light brown, dispersive 
argillaceous matrix (washed away), trace 
moderately strong pyrite cement, nil to trace 
moderate1 y weak to moderately strong 
calcareous and rarely siliceous cement, trace 
biotite and muscovite, trace brown, grey and 
non glauconitic green lithics, trace coaly 
detritus , good inferred/visual porosity. No 
shows. 
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Well: RfINERVA-2A 
Permit: WC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

820 100 - - tr SANDSTONE: generally as above, 
dominantly clear to light grey, rarely 
moderately hard to hard in part, dominantly 
very coarse grained. 

840 100 - - tr SANDSTONE; generally as above, 
dominantly coarse grained. 

860 100 - - tr SANDSTONE: generally as above, common 
to occasionally abundant, light grey, silty in 
part, dispersive argillaceous matrix, fair to 
occasionally good inferred/visual porosity. No 
shows. 

880 100 - - tr SANDSTONE: generally as above, 
dominantly very coarse grained, trace to 
common argillaceous matrix, trace medium to 
dark grey, hard chert bands, fair inferred/visual 
porosity. No shows. 

900 100 - - tr SANDSTONLC: generally as above, 
dominantly medium to coarse grained, rarely 
fine grained in part. 

920 100 - - tr SANDSTONE: generally as above, very light 
grey to clear, friable with abundant loose 
grains, rarely moderately hard in part, 
dominantly medium grained, rarely fine and 
coarse grainecl, subangular to subrounded, 
moderate to well sorted clear quartz, trace light 
grey, very rarely white kaolinitic, dispersive 
argillaceous matrix (washed away), rare 
moderately strong pyrite cement, nil to trace 
moderately weak to moderately strong 
calcareous and siliceous cement in part, trace 
mica, coaly detritus and brown, grey and green 
lithics, good to fair visual/inferred porosity. No 
shows. 

940 100 - - tr SANDSTONE: as above. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 
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CUTI’INGS DESCRIPTIiIN SHEET 

Well: MNERVA-2A 
Permit: VIC/P31 
Geologist(s): A. TABASWD. PICKAVANCE 

960 100 - - tr SANDSTONE: generally as above, 
dominantly medium to coarse grained, 
occasionally very coarse grained quartz 
overgrowths. 

980 100 - - tr SANDSTONE: generally as above, 
dominantly medium grained. 

1000 100 - - tr SANDSTONE: generally as above, 
dominantly medium to coarse grained, 
occasionally very coarse grained quartz 
overgrowths. 

1020 100 - - tr SANDSTONE: as above. 

1040 100 - - tr SANDSTONE: as above, dominantly medium 
grained. 

1060 80 - tr tr SANDSTONE: generally as above, very light 
grey to clear, friable with abundant loose 
grains, rarely moderately hard in part, 
dominantly medium grained, rarely fine and 
coarse grai ned, subangular to subrounded, 
moderate to well sorted clear quartz, trace light 
grey, very rarely white kaolinitic, dispersive 
argillaceous matrix (washed away), rare 
moderately strong pyrite cement, nil to trace 
moderately weak to moderately strong 
calcareous and siliceous cement in part, trace 
mica, coaly detritus and brown, grey and green 
lithics, nil to trace glauconite, good to fair 
visual/inferred porosity. No shows. 

20 - tr tr CLAYSTONE: medium grey, light grey and 
rarely light brownish grey in part, very rarely 
white and kaolinitic, soft, sticky, trace 
micromic;z, moderately silty in part, trace 
carbonaceous tlecks, nil to trace glauconite. 

1080 60 - tr tr SANDSTONE: as above. 

40 - tr tr C LA YSTON E: as above. 
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Well: MINERVA-2A 
Permit: WC/P31 
Grtologist(s): A. TABASSIID. PICKAVANCE 

1100 50 - tr tr SANDSTONE: as above. 

50 - tr tr CLAYSTONE: as above. 

1120 40 - tr tr SANDSTONE: as above. 

60 - tr tr CLAYSTONE: as above. 

1140 50 - tr tr SANDSTONE: as above. 

50 - tr tr CLAYSTONE: as above. 

1160 90 - tr tr CLAYSTONE: generally as above, medium 
grey, light grey and rarely light brownish grey 
in part, very rarely white and kaolinitic, soft, 
sticky, trace micromica, moderately silty in 
part, occasionally commonly silty and grading 
to Silty Claystone, trace carbonaceous flecks 
and laminae, nil to trace glauconite. 

10 - tr tr SANDSTONE: very light grey to translucent, 
friable with abundant loose grains, rarely 
moderately hard in part, very fine to 
dominantly fine grained, subangular to 
sul~rounded, well sorted clear quartz, no 
apparent matrix (washed away ?), nil to trace 
moderately strong pyrite cement, trace brown 
and grey !ithics, nil to trace mica, good 
inferred porosity. No shows. 

1177 90 - tr tr SANDSTONE: as above. 
@Pot> 

10 - tr tr CLAYSTONE: as above. 
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CUTTI N(;S DESCRIPTION SHEET 

Well: MINERVA-2A 
Pertnit: VIC/P31 
Geologist(s): A. TABASSI/D. PICKAVANCE 

1180 90 - tr tr C LAYSTONE: generally as above, medium 
grey to brownish grey, very rarely white and 
kaolinitic, soft, sticky, trace micromica, 
moderately silty in part, occasionally commonly 
silty and grading to Silty Claystone, trace 
carbonaceous flecks and laminae, nil to trace 
glauconi te. 

10 - tr tr SANDSTONE: generally as above, very light 
grey to translucent, friable with abundant loose 
grains, rarely moderately hard in part, very 
fine to donlinantly fine grained, subangular to 
subrounded, well sorted clear quartz, trace light 
grey to occasionally white/kaolinitic 
argillaceous matrix (washed away), nil to trace 
moderately strong pyrite and medium brown 
dolomite cement, trace brown and grey lithics, 
nil to trace mica, good inferred porosity. No 
shows. 

1195 90 - tr tr CLAYSTONE: as above 
(spot) 

10 - tr tr SANDSTONE: as above 

1200 90 - tr tr CLAYSTONE: as above 

10 - tr tr SANDSTONE: as above 
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CUTlIN(;S DESCRIPTION SHEET 

Well: MINERVA-2A 
Permit: VlCIP31 
Geologist(s): A. TABASWD. PICKAVANCE 

1220 60 - tr tr CLAYSTONE: as above 

40 - - tr SANDSTONE: generally as above, very light 
grey and off white to translucent, friable 
aggregates with common loose grains, trace 
moderately hard in part, very fine to medium 
grained with trace very coarse grains (possibly 
cavi ngs?), subangular to subrounded moderately 
well sorted clear quartz grains, with trace to 
rare off white kaolinitic and light grey 
argillaceous matrix, trace weak siliceous and 
calcite cement, nil to trace strong pyrite 
cement, trace medium brownish grey to grey 
lithic fragments, trace mica flakes, trace 
carbonaceous matter, good visual porosity. No 
shows. 

1240 60 - tr tr CLAYSTONE: as above 

40 - tr tr SANDSTONE: generally as above, very 
coarse grains show signs of quartz overgrowths 
and reworking. 

1260 70 - tr tr CLAYSTON E: generally as above, typically 
light brownish grey and sticky to off white 
(kaolinitc) and soft , grading to Silty Claystone. 

30 - - tr SANDSTONE: generally as above, with trace 
to abundant off white kaolinitic matrix, grading 
to Argillaceous Sandstone, poor to moderately 
good visual porosity. 

tr - - tr DOLOR ITE: medium orange brown, 
subblocky with irregular conchoidal fracture, 
very hard, with common fine quartz grains, 
trace carbonaceous tlecks, trace ?glauconite. 
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ClJI’lW( ;S DESCRIPTION SHEET 

Well: MINERVA-2A 
Permit: VICIP3I 
Geologist(s): A. TABASWD. PICKAVANCE 

1280 80 - tr tr CLAYSTONE: generally as above, 
predominantly medium to medium/dark grey to 
brownish grcy, with trace off white (kaolinite). 

20 - - tr SANDSTONE: generally as above, grades to 
Argillaceous Sanclstone, trace dolomite. 

1300 100 - tr tr CLAYSTONE: generally as above, light to 
medium grey to brownish grey with trace off 
white (kaolinite?) and fawn, firm to soft, sticky 
in part, rare micromica and trace mica flakes, 
trace to occasionally abundantly silty and 
grading to argillaceous siltstone in part, trace 
fine to fine/medium grained quartz grains, trace 
carbonaceous fragments, trace microcrystalline 
pyrite, trace medium grey lithic fragments and 
altered feldspar, trace glauconite grains and 
pyritised carbonaceous fragments, commonly 
grades to silty claystone and to argillaceous 
siltstone in part. 

r - - tr SANDSTONE: generally as above, light grey 
to whitish grey, friable aggregates with 
abundant loose grains, very fine to rarely fine 
grained, subrounded well sorted clear quartz 
grains, with common to abundant light grey 
argillaceous matrix and occasionally rare off 
white ?kaolinite matrix, trace silica and calcite 
cement and occasional trace to rare very strong 
pyrite cement, trace carbonaceous detritus, 
trace micromica, trace medium to light grey 
fine lithic grains, very poor visual porosity, 
sample grades to argillaceous sandstone. No 
shows. 

tr - tr tr DOLORIITE: light orange brown to medium 
brown as above, very hard, with trace 
carbonaceous detritus, trace fine quartz grains 
and glauconi te. 

1320 100 - tr tr CLAYSTONE: as above 
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-J gg3 CU’ITI N( I‘S DESCRIPTION SHEET 

Well: R4lNERVA-2A 
Permit: VIC/P31 
Geologist(s): A. TABASSUD. PICKAVANCE 

1340 100 - tr tr CLAYSTONE: as above 

360 100 - tr tr CLAYSTONE: as above 

1380 100 - tr tr CLAYSTONE: generally as above, 
dominantly medium to dark grey to brownish 
grey with trace off white (kaolinite?) and fawn, 
firm to soft, moderately hard in part,sticky in 
part, subblocky in part, rare micromica and 
trace mica tlakes, trace to occasionally 
abundantly silty and grading to argillaceous 
siltstone in part, trace fine to fine/medium 
grained quartz grains, trace carbonaceous 
fragm’ents, trace microcrystalline pyrite, trace 
medium grcy lithic fragments and altered 
feldspar, trace glauconite grains and pyritised 
carbonaceous fragments, commonly grades to 
silty claystone, trace dolomite bands as above . 

1400 100 - tr tr CLAYSTONE: as above 

1405 100 - tr tr SILTY CLAYSTONE: medium to dark grey 
(spot) and brownish grey, soft to firm, rarely 

moderately hard in part, sticky in part, 
subblocky in part, slightly to occasionally 
moderately calcareous, common micromica and 
carbonaceous flecks, commonly to abundantly 
silty, in part grade to Argillaceous Siltstone, 
trace fine glauconite and very fine quartz sand 
grains. 

tr - tr tr SANDSTONE: light grey to light greenish 
grey , friable, very rarely moderately hard in 
part, very fine to fine, dominantly subrounded 
very well sorted clear quartz, no apparent 
matrix or cement, trace mica, very fine 
glauconi te, carbonaceous detritus, very fine 
partially altered feldspar and fine grey and 
brown 1 i th its, good to very good visual 
porosity . No shows. 
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CI JTTI NC; S DESCRlPTION SHEET 
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Well: RIINERVA-2A 
Permit: VICIP31 
Geologist(s): A, TABASWD. PICKAVANCE 

1410 100 - tr tr SILTY CLAYSTONE: as above. 
(spot> 

tr - tr tr SANDSTONE: as above. 

1415 100 - tr tr SILTY CLAYSTONE: as above. 
@Pot) 
1420 100 - tr tr SILTY CLAYSTONE: as above. 

1425 100 - tr tr SILTY CLAYSTONE: as above. 
(spot) 
1430 100 - tr tr SILTY CLAYSTONE: as above. 

(spot) 
1440 100 - tr tr SILTY CLAYSTONE: as above. 

1445 100 - tr tr SILTY CLAYSTONE: as above. 
(spot) 
1450 100 - tr tr SILTY CLAYSTONE: as above. 

(spot) 
1455 100 - tr tr SILTY CLAYSTONE: generally as above, 

(spot> medim to dark grey and brownish grey, soft 
to firm, rarely moderately hard in part, sticky 
in part, subblocky in part, slightly to 
occasionally moderately calcareous, common 
micromica and carbonaceous flecks, trace mica 
flakes, con~~nonly to abundantly silty, in part 
grades to Argillaceous Siltstone, trace fine 
glauconite ml very fine quartz sand grains. 

1460 100 - tr tr SILTY CLAYSTONE: generally as above, 
rarely buff in colour, with trace framboidal to 
nodular pyrite, e, (1 rades in part to Argillaceous 
Siltstone. 

1465 100 - tr tr SILTY CLAYSTONE: as above. 
(spot) 
1470 100 - tr tr SILTY CLAYSTONE: as above. 

(spot) 



MC/P31 BASIC WELL COR3PLETI0N REPORT MINERVA-2/2A 

6 BWP 
0 Petroleum 

CUTTIN(;S DESCRWTION SHEET 

Well: RIINERVA-2A 
Perlnit: VICIY31 
Gc-ologist(s): A. TABASST/D. PICKAVANCE 

1475 
(spot> 

100 - tr tr SILTY CLAYSTONE: generally as above, 
with possible slickensides, evidence of fault 
plane? 

1480 100 - tr tr SILTY CLAY STONE: generally as above, 
with possible slickensides, evidence of fault 
plane? 

1485 
(spot> 

100 - tr tr SILTY CLAYSTONE: generally as above, 
with possible slickensides, evidence of fault 
plane? 

1490 100 - tr tr SILTY CLAYSTONE: as above. 
(spot) 

1495 100 - tr tr SILTY CLAYSTONE: as above. 
(spot) 

1500 100 - tr tr SILTY CLAYSTONE: generally as above, 
rarely very hard, with trace pyritised 
carbonaceous fragment, trace calcite vein 
(indicative of fracturing?), trace very hard 
brown dolomite as above. 

tr - - tr SANDSTONE: clear to light grey, friable to 
fairly hard aggregates, fine grained, subangular 
well sorted clear quartz grains, with trace light 
grey argillaceous matrix, trace siliceous and 
calcareom cement, trace carbonaceous matter, 
very poor to ?nil visual porosity. No shows. 

1505 100 - tr tr SILTY CLAYSTONE: generally as above, 
(WO with trace aggregates of dark green fine grained 

glaiiconite pc’llets with microcrystalline pyrite 
cement. 

1512 100 - tr tr SILTY CLAYSTONE: generally as above, 
with trace aggregates of dark green fine grained 
glauconite pellets. 



MC/P31 BASIC \VELL ~‘ORif’LtXION REPORT MINERV A-2/2A 

6 0 pBiTx4rn ero 

C~J’ITIN(; S DESCRIPTION SHEET 

Well: RIINERVA-ZA 
Permit: \~lC/P3 I 
Geologist(s): A. TABASWD. PICKAVANCE 

1515 100 - tr tr SILTY CLAYSTONE: generally as above, 
medium to dark grey and brownish grey, soft 
to firm, rarely moderately hard in part, sticky 
in part, subblocky in part, slightly to 
occasional I y moderately calcareous, common 
micrmnic~~ ml carbonaceous flecks, trace mica 
flecks, co~~~~~only to abundantly silty, in part 
grades to Argillaceous Siltstone, trace to 
occnsiotxtlly con1 man fine glauconite and very 
fine quartz sand grains, nil to trace inoceramus, 
nil to trace hard, medium brown dolomite 
bands. 

1520 100 - tr tr SILTY CLAYSTONE: as above. 

1525 100 - tr tr SILTY C LA YSTONE: as above. 

1530 100 - tr tr SILTY CLAYSTONE: as above. 

1535 100 - tr tr SILTY CLA\?XONE: as above. 

1538 100 - tr tr SILTY CLAYSTONE: as above. 



BASIC M’ELL C:OhiPLE’l3( IN REPORT M INERV A-2/2A 

8 46 BHP 
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V v 2 S Depth B 3 
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.* E  j f ClJTIINGS DESCRIPTION SHEET 
c;l @  w ,J 

Well: MINERVA-2A 
Permit: VIUP31 
Geologist(s): A. TABASSI/ 
D. PICKAVANCE/A. SYME 

1540 100 - tr tr SILTY CLAYSTONE: generally as above, 
nleditttn to dark grey and brownish grey, soft 
to firm , rarely moderately hard in part, 
sticky in part, subblocky in part, slightly to 
occasionally moderately calcareous, trace to 
co nl n-m  m icro m ica and carbonaceous flecks, 
trace m ica flecks, commonly to abundantly 
silty, in part grades to Argillaceous Siltstone, 
trace to rat-e fine glauconite,trace to rare very 
fine quartz sand grains, in part grades to 
Arenaceous Claystone, trace pyrite nodules, 
nil to trace harcl, tnedi u tn brown dolomite 
bands with trace glauconite. 

1545 100 - tr tr SILTY CLAYSTONE: as above 

1550 100 - tr tr SILTY CLAYSTONE: as above 

1555 100 - tr tr SILTY CLAYSTONE: as above 

r - tr tr ARGlLLACEOUS SANDSTONE: medium 
to medium/dark brownish grey, friable 
aggregates with abundant loose grains, very 
fine grai ned, subrounded well sorted clear 

quartz grains, with abundant dark brownish 
grey argillaceous matrix and grading to 
arenaceoiis ck\ystone in part, trace siliceous 
cement, trace to ?rare m ica flakes and 
tnicrolnica, trace carbonaceous detritus, trace 
altered fcltlsp;~r, trace disseminated 
m icrocrys~rtllii~e pyrite, very poor to nil 
visual porosity. NO shows. 

r - tr - DOLOMITE: medium brown, very hard, 
trace very fi tie glauconite pellets. 



VICYP31 BASlC WELL COR~ll'LLX'ION REPORT MINERVA-2/2A 

1560 100 

r 

r 

tr 

tr 

tr 

tr 

tr 

tr 

49 BHP 
0 Petroleum 

CUTTINGS DESCRWTION SHEET 

Well: MINERVA-2A 
krinit: VIUP.71 
Geologist(s): A. TABASW 
D. I'ICKAVANCE/A. SYME 

SILTY CLAYSTONE: generally as above, 
medium 10 dark grey and brownish grey, soft 
to firm, rarely moderately hard in part, 
sticky in part, subblocky in part, slightly to 
occasionally moderately calcareous, trace to 
C~IIII~OII micromica and carbonaceous flecks, 
trace mica flecks, commonly to abundantly 
silty, in part grades to Argillaceous Siltstone, 
trace to rare fine glaiiconite,trace to rare very 
tine q~;lrtz sand grains, in part grades to 
Artmceous Claystone, trace pyrite nodules. 

SANDSTONE: light grey to medium/dark 
brownish grey, friable aggregates with 
common loose grains, very fine grained, 
subrounded well sorted clear quartz grains, 
trace to abmlant light grey to dark brownish 
grey aqi I laceous matrix grading to 
argi I laccous sandstone as above, trace 
micromic:;~, trace carbonaceous detritus, very 
poor to ‘?hir visual porosity. No shows. 

S I LTSTONE: orange brown to 
light/nletlilml brown, very hard, sit grade 
gfxfing to very fine quartz grains, rare to 
common metlim brown argillaceous matrix, 
abimdmit very strong siliceous cement, nil to 
trim cab-eous cement and nil to rare very 
strong pyritic cement, trace micromica, trace 
carbonxmms tlecks. 

D0LXM I’I’E generally as above, medium 
brown, w-y kard, trace very fine glauconite 
pellets. 
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I4 8 g Q f Cl!'lvi'lN(;S DESCRfPTION SHEET 

Well: MINERVA-2A 
Pennit: UC/P31 
Geologist(s): A. TABASSI/ 
D. PICKAVANCE/A. SYME 

1565 100 - tr tr SILTY CLAYSTONE: generally as above, 
with trace coal y fragment (possibly detritus). 

1570 

tr - tr tr 

tr - tr - 

100 - tr tr 

SANDS’I‘ONE: as above. 

DOLOh’L I’I’E: as above. 

S I LTY CLA YSTONE: generally as above, 
conmonly arenaceous and grading to 
Arenaceous Claystone. 

1575 

tr - tr tr SANIXTONE: as above. 

tr - tr - DOLOR [‘[‘I?; as above. 

100 - tr tr SILTY CLAYSTONE: generally as above, 
trace off white/buff colour. 

tr - tr tr SAIWSTONE: as above, trace nodular 
pyri le. 

tr - - - S I LTS’lU N 12 medi u In grey to light/medium 
orange I-, t-own, extremely hard, quartz silt 
grading to very fine quartz sand, rare to 
corn mm medi inn grey to brown argillaceous 
matrix, ;hu~itl;uit very strong silica cement, 
trace calf-cous (dolomitic?) cement, trace 
silt grade to fine grained glauconite. 

1580 100 - tr tr SILTY CLAYSTONE: as above. 

tr - tr tr S ANDS’IX >N E: as above, trace clear loose 
very co:~~-sc‘ quartz grains. 

r _ _ - SILTST0N. as above, extremely hard. 

1585 100 - tr tr SILTY CLAYSTONE: as above. 

tr - tr tr SANI>S’I’ONI~: as above. 

tr - - - SI LTSTON I? as above. 



VIuP31 BASIC WELL CORIPLETION REPORT MINERVA-2/2A 

.I & ;$ 
@ u cj 

CCJTTIN(;S DESCRIPTION SHEET 
l-a 

Well: MINERVA-2A 
Pcrlllit: VIUP31 
Chhyist(s): A. TABAS%/ 
D. l'IC'KAVANCE/A. SYME 

1590 100 - tr tr SILTY CLAYSTONE: as above. 

tr - tr tr SANDSTONE: as above. 

tr - - - S I LTSTON E: as above. 

tJ-- -- DOLOM I’I’E: medium brown to orange 
brown, very hard, blocky and angular, trace 
w-y t>nu glxrconite grains. 

1595 100 - tr tr S I I .‘W C LA YSTONE: generally as above, 
trace pyrite nodules. 

tr - tr tr SANIXXONE: as above. 

tr - - - S I LTSTO N E: as above. 

tr - - - DOLOMITE: medium brown to orange 
brown, vrry hard, blocky and angular, trace 
very fi lie glnticoni te grains. 

1600 100 - tr tr S I LTY C LA YSTON E: generally as above, 
trace pyrite nodules. 

tr - tr tr SANDSTONE: generally as above, trace 
strong pyrile cement. 

tr - - - S I LTSTOX I?: as above. 

tr - - - IX> LOhl I’I‘I? mecl i u m brown to orange 
brown, vt~-y hard, blocky and angular, trace 
very fine glrtuconite grains. 

SIIOWS: ii0 direct or cut fluorescence, very 
slow very weak yellowish green bleeding 
crush cut lluorescence from carbonaceous 
matter in claystone, very thin dull yellowish 
green rcsidtl;1l ring tlilorescence. 
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c;l t# s u 

Well: RlINERVA-2A 
Perillit: VIC/Y31 
Gtwlogist(s): A. TABASW 
D. I’I~‘ILAVANCE/A. SYME 

1605 100 - tr tr SILTY CLAYSTONE: generally as above, 
trace ccl~inoicl spicule. 

tr - tr tr SANIX’TONE: as above. 

tr - - - SI LTSTON E: as above. 

tr - - - DOLOMITE: medium brown to orange 
brown, very hard, blocky and angular, trace 
very fine gl:mcotiite grains. 

SIIOWS: 110 direct or cut fluorescence, very 
slow very wealc yellowish green bleeding 
crush cxt t 11 uorescence from carbonaceous 
matter in claystone, very thin dull yellowish 
green residual ring fluorescence. 

1610 100 - tr tr S I LTY CLA YSTONE: generally as above, 
nietlim 10 c!:u!c grey and brownish grey, soft 
to firm, IX-c!y moderately hard in part, 
sticky in !)at-t, srtbblocky in part, slightly to 
occasiotlally mo~lerately calcareous, trace 
dolomitic, trace to common micromica and 
carl>onaceous flecks, trace mica flecks, 
~~IIIIIN~I~~~ to abundantly silty, in part grades 
to Argillaceous Siltstone, trace to rare fine 
g!auconiie, trace to rare very fine quartz sand 
grains, iii pi-t grades to Arenaceous 
Claystone, trace pyrite nodules. 

tr - - tr SANDS’I’ONH: generally as above, light 
orange h-owii, friable aggregates, very fine 
grainctl, subrounded well sorted clear quartz 
grains, trace to minor light grey to dark 
browrlish grey argillaceous matrix grading to 
Argillaceous Sandstone as above, trace 
micromica, trace carbonaceous specks, very 
poor lo ‘?tYGr visual porosity. No shows 



vIuP31 BASIC WELL CORIPL.E’~IOh’ REPORT MINERVA-2/2A 

Gwlogist(s): A. TABASW 
1). I’ICI<AVANCEIA, SYME 

1615 100 - tr tr SI LIT CLAY STONE: generally as above, 
trace very tine/fine quartz sand. 

tr - - tr SANDSTONE: generally as above, trace 
angiku- rnecliiIn3 quartz fragments 

tr - tr tr S I LXXON E: generally as above, light 
brownisl~ grey, very hard, predominantly 
quartz silt, minor to common light brown 
argillacer~~~s material, trace carbonaceous 
specks, It-ace very fine grained medium green 
glawoni te. 

tr - - tr DO LORI I’I’E: generally as above, light 
orange brown, hard to very hard, trace 
quartz si I t, trace carbonaceous specks. 

1620 100 - tr tr SI I,T\’ CL\ YSTONE: as above. 

tr - tr - DO LO IV1 1’1‘E: as above 

tr - - tr SANI)S’l’ONE: light grey, friable to slightly 
hard, subblocky, very fine to fine grained, 
subang\llar fo subrounded moderately well 
sorted qw-tz grains, trace light grey 
argillwwiis matrix, rare to minor moderately 
strong silica cement, trace to rare calcareous 
cement, tr;Ke calcareous cement, trace 
altered l’&lSlXLl -I!, trace medium grey lithic 
fragments, trace mica, trace carbonaceous 
detrittis, pw- to ?fair visual porosity. No 
SllOWS. 
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c;l ‘2 5 ~IJ’lTIN(;S DESCRIPTION SHEET 

Well: RIINERVA-ZA 
I’crlliit: VlUP3 1 
Ck*ologist(s): A, TABASSU 
I>. l’I~:l;AVANCE/A. SYME 

1625 100 - tr tr SILTY CLAYSTONE: generally as above, 
meclium to medium/dark brownish grey, soft 
and slightly sticky to firm and subblocky, 
slightly calcareous, common to abundant silt, 
trace carbonaceous detritus, trace to ?rare 
micromica, trace glauconite grains, trace to 
rare vtxy I’iIlc quartz grains and grading to 
arenaccoils claystone in part, trace pyrite 
nc~tlirlcs in part. 

tr - tr - SILTSTONE: medium to medium/dark 
brownish grey, hard, subblocky, grades to 
very fine quartz grains in part, common to 
abmdant medium/dark grey argillaceous 
matter, ahndant strong siliceous cement, 
trace c;~lcareoiis (dolomitic?) cement, trace 
C;?I-~~IMU~~IS matter, trace micromica, trace 
glaiicoili te. 

tr - tr - DO1ANW’l’i~: medium brown to orange 
brown, very hard, blocky, rare argillaceous 
matter, trace very fine glauconite grains. 

1630 100 - tr tr 

tr - tr - 

tr - tr - 

tr - - tr 

SILTY CLAYSTONE: as above 

S 1 LTS’I’ON E: 21s above 

1~01,0~11’1’13: as above 

SAIWS’I‘CN~: light yellowish brown, 
f‘rinble, WI-Y fine to fine grained, subrounded 
rnocler:~kly well sorted clear quartz grains, 
rare yellowish brown silty argillaceous 
matrix, trace to rare moderately weak silica 
cement mtl doloinitic cement, trace mica 
hkes WCI micromica, trace carbonaceous 
dctrihs, poor to ?fair visual porosity. No 
shows. 
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t4 Is g cj t; t’U’l?‘lN(;S DESCRIPTION SHEET 

Well: RIINERVA-2A PerIllit: VlUP31 
Gwlr~gist(s): A. TABASSII 
D. PlC’KAVANCE/A. SYME 

1635 100 - tr tr SILTY CLAYSTONE: generally as above, 
with trace biit’t colour. 

tr - tr - S I LTS’I’ON I?: as above 

tr - tr - DOLOMITE: as above 

1640 100 - tr tr SILTY CLAYSTONE: generally as above, 
with trace off white (kaolinite?) . 

1645 

1650 

tr - tr - S I LTSTON E: as above 

tr - tr - DO LOM ITE: as above 

tr - - tr SANDSTONE: off white to clear, 
mclticratcly hard, very fine to fine grained, 
subromictl to subangular moderately well 
sorted quartz grains, with trace to nil off 
white kaolinite matrix, common to abundant 
strong siliceous cement/overgrowths, trace 
calcareom cement, trace carbonaceous 
matter, very poor to nil visual porosity. No 
SllOWS. 

100 - tr tr SILTY CLAYSTONE: as above 

tr - tr - S I I .TS’l’O IT I? as above 

tr - tr - DOLOn1ITE: as above 

tr - - tr SANDSTONE: as above. No shows. 

100 - tr tr SILTY CLAYSTONE: as above 

tr - t - S I LTS’l’ON I<: as above 



VIaP31 BASIC WELL COR11’1,13TlON REPORT MINERVA-2/2A 

.” Id # 
q cWl’l’IN(;S DESCRIPTION SHEET r* Ld 

Well: RIINERVA-ZA 
Permit: VlCIP31 
Geologist(s): A. TABASW 
0. l’ICKAVANCE/A. SYME 

‘1655 100 - tr tr SILTY CLAYSTONE: generally as above, 
with trace biifl’ silty claystone, trace pyritised 
carbonxxmis fragments, trace inocerumus 
fragnlcnts. 

1660 

tr - tr - 

tr - tr - 

tr - - tr 

100 - tr tr 

SII,TSTOI\IE: as above 

DO140JVIlTE: as above 

SANDSTONE: generally as above, with 
occasiond aggregates containing common 
motlerntely weak pyrite cement. No shows. 

S I LTY CIA YSTONE: generally as above, 
trace ii10~~~17111.s fragments, trace calcite vein 
filling, trace nodular pyrite (possibly 
associ;Wd with sandstone?). 

tr - tr - S I IXS’I‘~n’ E: as above 

tr - tr - I)0 LOII’I I’I’E: as above 

tr - - - SANIXS’IWNl~: generally as above, typically 
coil tai Iii 113 coin I~OII moderately weak pyrite 
cement. No shows. 



vmP31 BASIC \VELL CORII’L.II’l’ION REPORT MITWRVA-2/2A 

4b BHP 
0 Petroleum 

CUlTI N( ;S DESCRIPTION SHEET 

Well: RIINERVA-SA Permit: VIC/P31 
Geologist(s): A. TABASW 
1). I’ICKAVANCE/A. SYME 

1665 100 - tr tr SlLTY CLAYSTONE: generally as above, 
light brownish grey to dark grey, soft to 
hard, prctlominantly light greenish brown 
argillaceous material, abundant quartz silt, 
trace carbonaceous specks and flecks, trace 
medium/dark green very fine to fine 
glaucollite, trace very fine quartz grains, 
trace pyrite !lodules, trace light orange/brown 
vein calcite, trace inocrramus. 

1670 

1675 

1680 

tr - tr tr 

100 - tr tr 

tr - tr - 

tr - tr - 

100 - tr tr 

tr - tr tr 

tr - - tr 

100 - tr tr 

tr - tr tr 

tr - - tr 

S i LTS’I’ON I<: generally as above, light 
orange/hewn, dominantly firm  with friable 
aggregates, predominantly quartz silt grading 
in part 10 very fine quartz sand, rare to 
minor light brown argillaceous material, 
trace calcite cement, trace carbonaceous 
SpZkS. 

S I LTY C LA YSTONE: as above. 

SII.TS’I‘UW: as above. 

1)O LO A i iI’&: general 1 y as above, medium 
orange/b t-own, very hard, trace greenish grey 
argillac~r~us material, trace carbonaceous 
sl~ccl;s. 

SILTY CLAYSTONE: as above. 

SILTS’l‘ONE: generally as above, trace very 
the qiimu grains, trace very fine 
tncdi m /tl;d~ D 0 reen glailconite. 

110 LOM IT& as above. 

S 1 LTY C LA YSTONE: as above. 

SI LTS’I’ONE: as above. 

DO LO !U I’TE: ~‘1s above. 



VwP31 BASIC WELL ~‘OR~ll’LLI’fiON RWORT MJNERVA-2/2A 

.* j 
t 
2 ~‘ll’I”l‘lN(;S DESCRlPTlON SHEET 

d e 3 c, 

Well: RtlNERVA-2A 
Prrlllit: VICIP.71 
Geologist(s): A. TABASW 
I). I’ICKAVANCEIA. SYME 

1685 100 - tr tr 

tr - tr tr 

tr - tr tr 

SILTY CLAYSTONE: generally as above. 

SI LTSTONE: as above. 

I)OLOMITE: generally as above, trace silica 
ccinen t (I!), t rxe very tine quartz grains, 
trace light/mxlim green lithic fragments, 
trace nml i 11 m/dark green angular glauconite 
nodules, ~racc carbonaceous specks. 

SHOWS: no direct, cut or crush cut 
fluorescence, moderately thick to patchy, 
very weak very dull green residual ring. 

1690 100 - tr tr SILTY CLAYSTONE: as above, trace 
dolomi tc x above. 

1695 

1700 

1705 

1710 

tr - tr tr S I LTS’I’ON IS: as above. 

100 - tr tr S I IX\’ C LA YSTON E: generally as above, 
medium to d;u-k grey to brownish grey, 
doni i iiai1 t I y I1 ~-iii, occasionally soft, rarely 
moderately hard, subblocky to dominantly 
blocky, rarely subtissile in part, commonly to 
occasioMy abundantly silty, in part grades 
to Argillnccous Siltstone, common 
nlicrotnica, trace carbonaceous flecks and 
rarely Imiiiac, lion calcareous, trace fine 
glaucon i lc. 11 i I to trace tine to very fine 
c~ual-12 s;llItl grains, nil to trace pyrite 
11odt11es, nil to trace calcite filled 
microf’rrlctlIr~, nil to trace hard, medium dull 
brown dolomite with very fine quartz sand 
grains, green Ii thics and glauconite. 

100 - tr tr S 1 LTY C I .A YSTON E: as above. 

100 - tr tr SILTY CLAYSTONE: as above. 

100 - tr tr SILTY CLAYS’l’ONE: as above. 



vIc/P31 BASIC WELL COh~ll’Li-XION REPORT MINERVA-2/2A 

6 BHP 
0 Petroleum 

CII’ITlN(;S DESCRlPTION SHEET 

Well: I\IINERVA-?)A 
Pcmit: VlClP3 I 
(;ec)logist(s): A. TABA,S.SI/ 
1). I’ICKAVANCEIA. SYME 

1715 100 - tr tr SILTY CLAYSTONE: as above. 

1719 100 - tr tr SILTY CLAYSTONE: as above. 
(spo0 
1720 100 - tr tr SANDSTONE: clear to very light grey, 

(spot) friable with abundant loose grains, rarely 
motlerately liu-tl in part, fine to occasionally 
nle(lium, subangular to dominantly 
subrountlctl, moderately to we1 1 sorted 
quartz, II-XT to occasionally common very 
light grey to white/kaolinitic dispersive in 
part argillaceous matrix, trace to rare 
moderately weak calcite cement, trace to rare 
fine glauconi te and carbonaceous detritus, nil 
to trace pyrite Iloclules, trace grey and green 
lithics, tr:~e calcite crystals and m ica, fair to 
good visu:ll/infcrred porosity. No shows. 

1721 
(slw 

100 - tr tr SANDSTONE: as above. 

1722 100 - tr tr SANDS’I’OIW: as above, becoming fine to 
(spot) dominantly medium grained. 

1723 100 - tr tr SANDSTONE: as above, dominantly 
@Pot> nietl i II 111 grainctl, occasionally coarse in part, 

nil to trace partially altered feldspar, good 
visllal/int‘crred porosity. No shows. 

1724 100 - tr tr SANDS’f’ONl?: as above. 
(spo9 
1725 100 - tr tr SANIXTONIZ: as above, nil to trace pyrite 

cement in part, fair to good visual porosity. 

1726 100 - tr tr SANDSTONI. as above. 
@Pot> 
1727 100 - tr tr SANICXOIW: as above. 

(spo0 



VIuP31 BASIC WELL CIORli’LE’1’lON REPORT IWNERVA-2/2A 

1728 
(spot) 

tr 

c11’lTl I\‘( ; S DESCRIPTION SHEET 

Well: R~IIh’ER\‘A-2A 
Per-lnit: \‘lCYP31 
G~*oIogist(s): A. TABASW 
D. l’LCK4VANCEIA. SYME 

SAIWS’I’OW: generally as above, clear to 
vet-y light gr-ey, friable with abundant loose 
grains, rarely moderately hard in part, 
dominantly medium grained, medium to 
coarse grainccl in part, subangular to 
dominantly subrounded, moderately to well 
sorted quartz, trace to occasionally common 
very light grey to white/kaolinitic, dispersive 
in part, argillaceous matrix, trace to rare 
motferat~l y weal; calcite cement, nil to trace 
niocicratcly strong pyrite cement, trace to 
rare fine glaumite and carbonaceous 
detritus, nil to trace pyrite nodules, trace 
grey and green lithics, trace calcite crystals, 
mica and partially altered feldspar, fair to 
good viwalhkrred porosity. No shows. 



vwP31 BASIC: WELL ~X)RIJ’J,ETION REPORT MINERVA-2/2A 

b 45 BHP 
8 0 Petroleum 

&Ph 
(mRT) 

p ~ *i 9 

co 2 : c 
.* 2 
c) 3 0 3 

c C:lJ’I’1’IN(;S DESCRIPTION SHEET 

Well: RIINERVA-ZA 
Pzrntit: \;IC/P31 
Grologist(s): A. TABASSJ/D. 

1728.5 CUT CORE #I SIX COI<t< I)ESCRIPTION SHEET. 
1733.5 

1735 

1740 

1745 

100 - tr tr SILTY CLAYSTONE: medium to dark grey 
and brownish grey, firm  to dominantly 
nwclcratcly h-d, blocky, rarely subfissile in 
part, conmonly to occasionally abundantly 
silty, rawly to commonly finely arenaceous in 
part, trace micromica, carbonaceous flecks 
and larninae, non calcareous, disseminated 
cryptocrystailine pyrite and calcite crystal, nil 
to trace very fine glauconite, pyrite nodule 
and partially altered feldspar. 

100 - tr tr SILTY CLAYSTONE: as above. 

100 - tr tr SILTY WA YS’I’ONE: as above, nil to trace 
inoceranius. 

1750 100 - tr tr SILTY CL/\_YSTONE: generally as above, 
soft to I‘i r-m  iI1 pzirt. 

1755 100 - tr tr SILTY CLAYS’IUNE: as above. 

1760 100 - tr tr SlLTY CLAYSTONE: as above. 

tr - - - SANDSTONI? loose, fine to coarse/very 
come, I,reclolnin~lritly fine to fine/medium, 
prcdoriiin:l17Lly rounded to subrounded, coarser 
grains trnce ;u~gular, moderately sorted quartz 
sand (cavings?) 

1765 100 - tr tr SILTY CLAYSTONE: as above. 

tr - - - SANDSTOhX: as above (cavings?) 

1770 100 - tr tr SILTY CLAYSTONE: as above. 

tr - - - SANDS’TOIY I<: ;\s above (cavings?) 



VIuP31 BASIC \YELL ~:ORlI’LU’ION RU’ORT MINERVA-2/2A 

46 BHP 
0 Petroleum 

t‘t 117’1 NC; S DESCRIPTJON SHEET 

Well: RIINERVA-2A 
Per-lllil: VlCYP3 I 
CiLAtJitJgiSt(s): A. TABASSJ/D. 
JJICl~AVANCEIA. SYMEK. MENHENNIlT 

1775 100 - tr tr SILTY CLAYSTONE: generally as above, in 
part metlim/clark brown, very hard with trace 
dolomite. 

tr - - - SANDSTONE: generally as above, 
pret!oininwtly very fine/fine to fine grained 
(cavings?) 

1780 100 - tr tr S 1 LTY C LA YSTO N E: as above, trace 
I~~ccli~~rn/tl;~rl; brow11 and dolomitic in part. 

tr - - - SANDSTON I<: as above (cavings?) 

1785 100 - tr tr S 1 IXY C LA YSTON E: as above, trace 
nxdim/tlark brown and dolomitic in part. 

1790 100 - tr tr SILTY CLAYSTONE: as above, trace 
metI i 11 n~/hrl; 13 ~-own and dolomitic in part. 

1795 100 - tr tr SILTY CLASSTONE: generally as above, 
metI i 11 nl to mctl i 11 m/dark brownish grey, trace 
buf‘l’/ol‘~‘ white, predominantly firm but slightly 
hard in pwt, subblocky, abundantly silty, with 
trace to occasionally minor clear fine quartz 
grains (grxles to arenaceous silty claystone in 
part), trace to rare altered feldspar grains, 
trace ca~-I~o~~xxous matter, trace micromica 
and mic;l Ilakes, trace nodular and 
cryptoct-ys~:~lliile pyrite, trace fine to medium 
graincd gl;~~nite faecal pellets, occasional 
calci to CI-ysM (apparently not fossil), trace 
ecl~inotltwn spicde, trace burrow infilled with 
pyrite and pyrite replacement of coaly detrital 
fragmcnt . 

1800 100 - tr tr Sl LTY C LA YSTON E: generally as above, 
typically co~n~nonly arenaceous and grading to 
arenacews silty claystone. 



VW/P31 BASIC WELL C.ORlI’Li:‘i’I~,N RWORT MINERVA-2/2A 

46 BHP 
0 Petroleum 

CX!‘1’1’1N~;S OESCRIPTlON SHEET 

Well: RlINERVA-2A 
Pcrllrit: \‘IC‘/P31 
G‘~ologist(s): A. TABASWD. 
YICKAVANCE/A. SYME/C. ME- 

1805 100 - tr tr SILTY CLAYSTONE: generally as above, 
conmon to abundant very fine to very 
tine/fine grai net1 quartz sand, grades to 
arenaceotts silty claystone, trace amber. 

1807.5 100 - tr tr SLTY CIdh\‘S’l‘ONE: as above. 
(SPOt> 
1810 100 - tr tr SIL’I’Y CLAYSTONE: generally as above, 

trace shell fragments. 

1815 100 - tr tr SILTY CLAYSTONE: generally as above, 
subfissile in part. 

1820 

1821 

100 - tr tr SILTY CLAYSTONE: as above. 

100 - tr tr S I L’W  C LA YSTON E: generally as above, 
trace line clwu-tz sand, trace light to 
light/mdiuln green lithics (non-glauconitic). 

1822 

1823 
(B/U) 

100 - tr tr SlL’W  CLAYSTONE: as above. 

100 - tr tr SILTY CLAYSTONE: generally as above, 
medium to nxtliwn/dark brownish grey, 
predominnntly firm but slightly hard in part, 
predominmtly subblocky, subfissile in part, 
abuntlantl~ silly, common to abundant very 
tine to w-y l‘inc/fine quartz sand, fine grained 
in part (~~xilrs 10 arenaceoiis silty claystone in 
parl), tract to I-we altered feldspar grains, 
trace c~I-~~)I~;~c~‘o~Is specks, trace micromica 
ml mic:\ ll~~lxs, trace light to medium green 
(noti-glall~.onitic) detritus, trace 
niicroci-yst~~lline pyrite, trace very fine/fine 
glmconi~c lx3lc’ts, trace loosexalcite grains. 

1825 100 - tr tr S I L’I’Y CLc\ YSTONE: as above. 

1827 100 - tr tr S I LTY CM YS’I‘ON I’:: as above. 



6 9 Petroleum 
BHP 

g L ?) Q) 5 
&Pth 

.* 
B x 

(mRT) 3 i z z 

& ; 2 .I ~‘U’I’I’IN~;S LXSCRIPTION SHEET 
d # 0 rj 

Well: iI*llNER\‘A-2A 
Prrlllit: \;IC’/P31 
Geologist(s): A. TABASWD. 
I’II:KA\‘AN~EIA, SYME/C. ME- 

1828 100 - tr tr SILTY CLAYSTONE: as above. 

tr - - tr ARGILLACEOUS SANDSTONE: buff to 
off white, f’riable to moderately hard, 
pretloniinnntly very fine to fine/medium 
grained quartz sand, subangular to 
subroundcd, motlerately sorted, 20-25 % 
light/inecli~ii.i-i brownish grey argillaceous 
matrix, trace carbonaceous specks, trace light 
to lightlmetliunl green lithics (non- 
glaiiconitic), ti-ace micromica, poor visual 
porosity (seen in coarse sieve) 

SlIO\VG: no direct, no cut, no crush cut, 
thick dull m~d~rarely strong green residual 
riiig. 

1829 100 - tr tr S I I .TY C 1-d-Y STON E: as above. 

1830 100 - tr tr SILTY CLAYSTONE: as above. 
(B/U) 

tr - - tr AI~~lI.I.ACEOUS SANDSTONE: as above. 

tr - - - PEBI3LY SANIXTONE?: loose, translucent 
to milky white, very fine/fine grained quartz 
sand to sm:Wn~ctdiun~ quartz pebbles, 
sdm~~~d~l to well rounded, pebble fraction 
prcclom i II:HI t I y well rounded but broken from 
drilling, pm-ly sorted. 

SIIO\VS: IIO direct, no cut, no crush cut, 
patchy to moderately thick, dull to moderately 
bright, wC;lk green/yellow residual ring. 



VWP31 BASlC \\‘ELL ~‘ORI~‘i.IXION REPORT MINERVA-2/2A 

Grologist(s): A. TABASWD. 
i’I~‘i</\\‘,~R’~‘EIA. SYME/C. MENHENNJTI’ 

1831 95 - - tr SANIX’I‘OIW: generally as above, loose, 
cle;u to 01’1’ white, translucent orange in part, 
very t‘i IX to cc~mc grai ned, predominantly 
fine/metliiiin to medium/coarse, trace small 
pebbles, subnngular to subrounded, spherical 
to sligMy elongate, trace altered feldspar 
grains, tixce n+xocrystalline pyrite 
aggregaks, trace woody fragments; trace 
aggregntc, clex- to off white, moderately hard 
10 lx-u-d, I~rcclorninantly fine to fine/medium 
qu;u-tz grains, slk~ngular to subrounded, 
spherical IO slightly elongate, rare quartz 
overgrowths, ti-xe microcrystalline pyrite as 
cenient ;mcl iii vein, fair visual porosity. 

5 - - tr S I LTY Cl .A YSTONE: as above. 

tr - - tr ARC ~L,~,ACXOUS SANDSTONE: as above. 

SIIOWS: no clircct, no cut, no crush cut, 
~nodc~-~wl!, thick, moderately dull green to 
gl-ecillwhilc i-usidiial ring. 

1833.5 70 - - tr S I I .‘I’Y (1 I ,A YSTON E: as above. (possibly 
caviqs) 

30 - - - PI!XI~I,Y SANIX’TONE: generally as above, 
loose, cIc;~I- to light grey to off white to light 
ycl lowhvh i te, very fine to very coarse quartz 
grainrtl, ;hul~clmt small to small/medium 
quartz t,L4A~les, :u@ar to subrounded, 
pcbblcs WI I mu ncleri, spherical to slightly 
elor~g~w. clomyte in part, trace to rare quartz 
ovc‘r~row~hs. trm altered feldspar grains. 



vIc/P31 BASIC WELL C:ORWLE’I’I( IIt REPORT MINERVA-2/2A 

1835 60 

40 

tr 

46 BHP 
/ Petroleum 

t’kI’l*l’IK’(;S DlZXRIPTlON SHEET 

\Yc~ll: hllh’KR\‘A-2A 
I’c-rlllil: \‘lCYP3 I 
Cicologist(s): A. TABA,SSt/D. 
YICl;,~\‘ANCEIA. SYMEK. MENHENNITI’ 

S I I ,TY CIA YSTONE: as above. (possibly 
cavi rigs) 

PFXItL,Y SMWS’IBNE: generally as above, 
lome, ckar (o light grey to off white to light 
ye1 Iowhh i te, very fine to very coarse quartz 
graineti, al~~mkmt small to small/medium 
quartz pct~blcs, angular to subrounded, 
pebbles wcl I mu ncled, spherical to slightly 
elongate, elongnte in part, trace to rare quartz 
overgrowths, trace altered feldspar grains, 
trace mctl i 11 m g t-ec’n fine grained well rounded 
lifhics (tion-gln~lconitic). 

Si IOWS; no <Ii rcct, no cut, moderately 
bright, m~~lmtcly fast, greenish yellow 
streaming ut~sh cut, patchy to thick, very 
weal; WI ~,ret’uish yellow residual ring. 



VwP31 BASIC WELL COiVlI’LtXlON REPORT MINERVA-2/2A 

1837 60 

40 

tr tr 

tr 

(‘il’l’l’iN;S DESCRIPTION SHEET 

\‘\‘cll: ivllNL”:R\‘A-2A 
Pitrnlil: \‘IC/P3 I 
Geologist(s): A. TABASWD. 
I’I~1KAVANC:EIA. SYME/C. MENFlEW 

SILTY CLAYSTONE: generally as above, 
nwli um to dark grey, hard to very hard, 
I)I-etlornin;tlltly light/n~ettium to medium brown 
ar~4aceoi~s innterial, 2530% quartz silt, t 
minor lo c01mo~1 very tine to very fine/fine 
quartz sml (gratling to arenaceous silty 
claystonct itI part, trac light to medium green 
lithics (Irvin-gln~lconitic), trace carbonaceous 
specks. (possibly cavings) 

PEMLY SANlXTONE: as above. 

AIG II,IMXOUS SANDSTONE: generally 
as R~~WVC’, M’i to off white, friable to 
modcr~~tcly lwtl, predominantly very fine to 
finc/nwtliw~~ gr;Gnecl quartz sand, subangular 
to subrot~~~l~~l, moderately sorted, common to 
abundant Iight/mediwn brownish grey 
argillaceous matrix, trace white ?kaolinitic 
matrix, t I-;KT carbonaceous specks, trace 
n7icrocrys~~~lli~i~ pyrite, poor visual porosity 
(seen in coarse sieve, possibly cavings) 



v-K/P31 BASIC WELL C:OR4YLE’l’ION REPORT MINERVA-2/2A 

6 BHP 
0 Petroleum 

c:U’i’l’l K’( ; S DESCRIPTION SHEET 

Well: hI lNERVA-2A 
Permit: c’1U1’31 
Geologist(s): A. TABASWD. 
PIC’I(AVAWE/A. SYMEK. MENHENNIIT 

1838.8 50 - - - I’EBBI,\‘/CONCI,OMERATIC 
(B/U) SANDS’I’CHW: bimodal 80% loose, broken 

grains irl pxt, translucent to m ilky white, 
tr~nsl~ic~n~ yellow in part, small to medium 
quartz l~cl~l~lcs, sub angular to sub rounded, 
elongate in pu-1; 20% loose, translucent to 
milky white, fine to very coarse quartz sand, 
subangular 10 subrounded, predominantly 
subangular; trace aggregates medium to 
wt!i m /c’o;~rsc grained quartz sand, 
motlcJa~4y well indurated, trace reddish 
brown mjIlxcoi~s matrix, trace organic 
specks, ~~xc~4lc111 iill&-red porosity, 

50 - - tJ S I L’IY C I ,A YSTON E: generally as above (interprckc! ;1s cavings), medium t0 

mdium/clnrk grey, hard to very hard, 
predominanUy subblocky, subfissile in part, 
abwtlantly silty, common to abundant very 
fine to fine clual-tz sand (grades to arenaceous 
silty clq5ro11e in part), trace to rare altered 
feltlspm- grnins, trace carbonaceous specks and 
tlccks, II-:W~ micromica and m ica flakes, trace 
altered li# to mecl i~m green lithics 
(chloritic’!), h-xc‘ disseminated 
nlic~l-ocr.yst:~lline pyrite and trace 
rnicrocrysr;~llill~ pyrite aggregates, trace very 
fine/fine ghimnite pellets, trace loose calcite 
grains. 

SIIOWS: 120 clircct, no cut, very slow very 
weak motlmtcly bright bleeding green to 
greudyd low c:rt~sIl cut, patchy to moderately 
thick nlocl~~tely bright green/yellow residual 
ring. 

1838.8- CUT CORE #2 SIX U-H:17 I~IXJRIPTION SHEET 
1855.5 



VwF31 BASIC IVELL ~1O~il’Lii’1’1ON REI’OR’T MINERVA-2/2A 

4% BHP 
‘0 Petroleum 

cl1’1’I’lh’C;S DESCRIPTION SHEET 

\Y~~II: R~lINERVA-tA 
I’errltit: \‘IC/l’31 

1855.5- CUT CORE #3 SIX COWI 1XSCRII”f’ION SHEET 
1882.5 

1885 80 - - - SANDS’I’OIW: very light grey, clear to light 
grcy grains, friable with abundant loose 
grains, very fine grains to granules, 
prcdomi tun~ly rnctiiim to coarse grained, 
st~bangttl:~~~ to subrounded, angular in part, 
mod~atc to occ;konal low sphericity, well 
sorted qu-~~, IIXX quartz overgrowth 
cement , 1 race wry 1 igh t grey argillaceous 
mtrix, tract ;dtn-ed feldspar, trace weathered 
microcI~yst;~IIine pyrite, good inferred 
porosity. 

20 - - - CIAYS’I’ON~: dark grey, hard, subblocky to 
blocky, I”-ctloininantly light olive grey 
argillwws mterial, trace quartz silt, trace 
orgmic s~x~cI;s. t i-xc niicromica, non 
cAc;u-ems. 

SIlOWS: ‘lhce to 5% pinpoint bright green 
to bluisl~ KIWI direct tluorescence, bright 
moderarely slow to moderately fast blooming 
bluish white cut fluorescence, instant 
blaomin~ wry bright bluish white crush cut, 
pntchy to motlcr:My thick very bright blue to 
bluish wIIitc rc~sidiial ring. 



MC/P31 BASIC \YEL.L ~‘OR1I’l,L3’lO1 REPORT MINERVA-2/2A 

46 BHP 
0 Petroleum 

CU’I-l‘lN<;S DESCRlPTlON SHEET 

Well: hIINERVA-2A 
Pcrtllit: \‘lC/191 
Geologist(s): A. TABASSUD. 
L’i(‘I;..\\‘:~N(:E/A. SYRIEK. v 

1890 90 - - - SAJWS’I’ONE: very light grey, clear to light 
grey gritiils, fri;~hle with abundant loose 
grains, w-y I’inc grains to granules, 
pr”lomin;&ly fine to medium grained, 
s~bangd~~r 10 strtm~mtied, moderate to high 
low sphericity , well sorted quartz, trace weak 
silica cen~erit, trace microcrystalline pyrite 
cemenl , t i-ace very 1 igh t grey argillaceous 
mtrix, minor in patches, trace altered 
feldspar, ~ootl inferred porosity. 

10 - - tr Ci,A\‘~rI‘ON12 as above. 

WOWS: Nil 

1895 90 - - - SANT)S’l’ONl?; very light grey, clear to light 
grey gmins, I‘ri;Me with abundant loose 
grains, very fine to very coarse grains, 
predomi~~mtly medium to very coarse 
graineti, sdm~gdar to rounded, moderate 
sphericity, low sphericity in part, poorly 
sort cd (1 iu rlz , t rxe moderately strong silica 
cmcnt, ~KXIT microcrystalline pyrite cement, 
tme vu-y light grcy argillaceous matrix, trace 
altered I’ddslxu- qCns, good inferred 
porosity. 

10 - - tr CXAYS’I’ONE: as above. 

SI-IOWS; Nil 



MC/P31 BASIC: \VELL CORll~I.I:‘I’ION REI’ORT MINERVA-2/2A 

C;coltrgist(s): A. TABASSIID. 
f’l~‘I;AVAn’CE/A. SYRIEK. IWENHENNITI 

1900 80 - - tr Cl,AYS’I’02\ lk as above. 

20 - - - SANDS’lX)NE: as above, interpreted as 
cavings (h/I\YD imlicates thick claystone 1896- 
1901) 

SIIOWS: Trace to 5% pinpoint bright green 
to bl wish gwcn direct t’luorescence, no cut 
tluoresccnce, slow bleeding dull orange crush 
cut, no mid il.‘11 ring. 

1905 70 - - - SANl)S’WNI? m-y light grey, clear to light 
grey grnins, friable with abundant loose 
grains, w-y firic grains to granules, 
predoni i ii31 t I y very coarse grains to granules, 
sh-uuntletl to rounded, moderate to high 
sphericity, moderately sorted, trace weak 
silica cmcnt, moderately weak in part, trace 
inicrocrystnllinc pyrite cement, trace very 
light grcy xgillaceous matrix, trace altered 
I‘elclspnr gi-aim, good inferred porosity. 

30 - - tr Cl.AYS’l‘ONE: as above. 

SllO\I’S: ‘I’r:\ce to 5 % pinpoint bright green 
to bhish green direct tluorescence, no cut 
tlm-escmx, motlerately fast streaming 
mohxtcly dull to moderately bright orange 
crush cut, p;~tchy to moderately thick 
motlcrat~ly bright blue to bluish green 
resiciiul riilg. 



VwP31 BASIC \\‘ELL C’ORll’LWli)N RKPORT IUINERVA-2/2A 

1910 95 

5 tr 

6 BHP 
0 Petroleum 

SANDS’I’CHW: very light grey, clear to light 
grey grains. friable with abundant loose 
grains, very !ine to very coarse grains, 
pretlomin;mtly nxxliim to coarse grained, 
sulmuncicd to rotlnded, moderate to high 
sphericity, motlcrately sorted quartz, trace 
weak si I icx cerneii t, trace microcrystalline 
pyrite ccmwt, I ~-ace very light grey 
argillncwus mtrix, trace altered feldspar 
grains, ~0011 ii1 ki-red porosity. 

CLAYSTONE: as above. 

SIION’S: 5 % pinpoint moderately bright 
orange, occasionnl green direct fluorescence, 
no cut, br-i#r motlcrately slow streaming 
orange to bluist~ wldc crush cut fluorescence, 
thick mdmtdy hll green to greenish yellow 
residml 1-i q, tl uorcscence, moderately bright 
orange to Muisll white residue. 



MC/P31 BASIC WELL COh1k~1~13’1’1oN IUWORT MINERVA-2/2A 

1915 80 

20 tr 

CLJ’l’l’lM; S DESCRIPTION SHEET 

Well: f i1INERVA-2A 
1“-rlllit: VlC‘lP3 I 

Gei)logist(x): :^\. TABASWD. 
t’It’KAV,4N~:EIA. SYMEK. MENHENNITI’ 

SANDS’I’OlYE: very light grey, clear to light 
grey grains, friable with abundant loose 
grains, t’iw gmins to granules, predominantly 
med i unl to come grai ned, subangular to 
rounded, moderate to high sphericity, well 
sorted quartz, trace weak silica cement, trace 
very light grey argillaceous matrix, trace 
altered l&lspar grains, trace m icrocrystalline 
pyrite notliilcs , good inferred porosity. 

CI,A\‘S’I‘ONIC: dark grey, hard, subblocky to 
blocky, pixxloininantly light olive grey 
argillaccoiis mnterial, trace quartz silt, trace 
organic specks, trace m icrom ica, non 
calcareotis, 

SIIOWS: 5 %  pinpoint moderately bright 
orange, occasional green direct fluorescence, 
no cut, bright motlerately slow stream ing 
orange to bluish white crush cut fluorescence, 
thick mwkr;~tcl~ ddl green to greenish yellow 
residual i-i ng tl uorescence, moderately bright 
Ol*i\ll$C to bltiish white residue. 



6 4 Petroleum 
BHP 

8 Q) i Dfq.)th 9 .Z E s 
(mRT) 3 g s t 

5 6, #$ .I (‘lJ’l’~‘lh’(;S DESCRIPTION SHEET 
4 @ w 5 

Well: nllNL;,‘lI\‘A-2A 
Per-ritir: VlC’/P31 
Gcc,Itrgict(s): C.hIENlIENNIlT/A. SYME 

1970 70 - - tr SANlX’l’ON~: light grey, translucent to very 
light grey grains, moderately hard to hard but 
loose grains, fine grained to granule, 
prerloinhit l y coarse to very coarse grained, 
predolninnnt ly medium grained in part, 
subangular IO rmm!ed, low to high sphericity, 
poorly sort4 qu;irtz, rare moderately strong 
qii;u-tz ovrr~rowtli cement, trace 
nlicrocrys~alline pyrite cement, trace very light 
grey argil hceous matrix, trace altered feldspar 
grains, trace c8rl~otiaceous fragments, fair to 
good in krred porosity . 

30 - - tr CLAYS’I‘ONE: medim to dark grey, 
nlotlet-atcly hard to hard, subblocky, 
predoniin:tntly olive grey argillaceous matrix, 
trace to r:\rc qim-tz silt, nil to trace very fine 
quarfz WINI, t raw carbonaceous specks, trace 
iiiicromic;~, ~011 c;~lcareoiis. 

SHOWS: no direct, 110 cut, no crush cut, 
patchy to moderately thick bright greenish 
yellow residual ring. 

1975 95 - - tr SAIYDS’I‘ON 1:: as above. 

5 - - tr CIA Wl‘i J N K: general I y as above, grades in 
part to si I ty chystone. 

SIIOWS: IIO tiircct, no cut, no crush cut, 
patchy thin tlull to moderately bright greenish 
yellow rcsidiic. 



vmP31 BASIC \VELL C:Ohl~‘l~l:‘I’ION i:1’1’ORT MINERVA-2/2A 

485 BHP 
0 Petroleum 

~‘I1’1’1’1N(;S 0I’St:RIPTION SHEET 

Well: I\llKER\‘A-ZA 
PC-rlllil: l’ItVL’3 I 
Gcotogist(<): C~.R4ENIIENNI’lT/A. SYME 

1980 70 - - tr SANDSTONE: light grey, translucent to very 
light grey grniiis, friable to moderately hard but 
loose grains, I’iile grainecl to granule, 
predol>~il~al~tly medium grained, subrounded to 
rowded, higIl sphericity, moderately sorted 
quartz, trxc rnoder;~tely weak quartz 
overgrowl II ccimi I, t i-ace microcrystalline 
pyrite ceiiwll I, tmc” wry light grey argillaceous 
matrix, t r-xc ;\I tci-CYI kltlspar grains, trace 
carbonacmls hgments, good inferred 
porosi t y . 

30 - - tr CLA YS’I‘ON I<: as hove. 

SIIOWS: no direct, no cut, no crush cut, 
patchy to mcc tlt~ll to moderately bright 
greenish yd low withe. 

1985 70 - - tr SANI)S’I‘WYI~: x shove. 

30 - - tr CI,AYS’lXHYI~ as above. 

SIIOWS: no direct, no cut, no crush cut, 
patchy to trxe dull to moderately bright 
wx3~ish y~3low residue. t? 



VwP31 BASIC \VlXl, CO1I~il’l,L3’1’ii~N RWOl(‘I’ MINERVA-2/t A 

1990 70 - - tr SANIXI’ONE: light grey, translucent to very 
light grcy grains, friable to moderately hard but 
loose gr:lins, fine grained to granule, 
predominnntly rnetlim to coarse grained, 
subangular to rounded, moderate to high 
spherici ty, pc’orly fo moderately sorted quartz, 
trace to rare motlera~ely weak quartz 
overgrowth cement , trace nIicrocrystalline 
pyrite cement, trace very light grey argillaceous 
mar ri x, lwc :I1 tewtl feldspar grains, trace 
carbonaceous I’r;\gtnents, good inferred 
porosity. 

30 - - tr CIA\‘S’lWNl~: as above. 

SlIOWS: no direct, no cut, no crush cut, 
patchy to trnco hll to moderately bright 
greenish yrllow residue. 



vwP31 BASIC WELL CORli’l,f:‘i’iON REPORT MTNERVA-2/2A 

6 BHP 
9 Petroleum 

CIJ’I’1’1N(;S C)ESCKIPTION SHEET 

Well: hllKER\‘A-2A 
Perlnit: VI~.‘/I’.3 1 
Gwlogist(\): C.RlENI IENNITT/A. SYME 

1995 60 - - tr SANDS'l‘ONi~ light medium grey, translucent 
to very light y-e) 1 grains, moderately hard but 
loose grsi ns, the to very coarse grained, very 
fine to fine iI1 ptr~, subangular to rounded, 
iiioclcrate to high sphericity, poorly sorted 
quartz, tr:jce moderately weak quartz 
overgrowth cement, trace m icrocrystalline 
pyrite cwmt, I-NC to m inor very light grey 
argill3cmis m trix, trace to rare altered 
ftAtlspar gmi tis, [r;\ce carbonaceous fragments, 
fair inferrd porosity. 

40 - - tr CLA YS’I‘O N IX: mcd i II III to dark grey, 
moderately hwt! to hard, subblocky, 
predominantly olive grey argillaceous matrix, 
trace to rm qu;u-tz silt, nil to trace very fine 
cpartz sand, trace cdmnaceous specks, trace 
microinicn, m~ii cnlcareoiis. 

SIIO\VS: IIO diwct, no cut, no crush cut, 
patchy to mocler;mAy thick dull greenish yellow 
resitM riiq. 

2000 70 - - tr SAIWS’i‘OW: as above. 

30 - - tr CLAYS1’ONE: as above. 

S1 IOWS: no direct, no cut, no crush cut, 
pntchy to ~notlw~ly thick dull greenish yellow 
rctsitlid ring. 

2005 70 - - tr SAN’I)S’1’ww: its above. 

30 - - tr C LA \‘S’i‘GlY 12 3s above. 

SHOWS: IW direct, no cut, no crush cut, 
l>atchy to m~tlrrately thick dull greenish yellow 
residual ring. 



v.wP31 BASIC WELL CORII’Ll3‘lON REI’ORT MINERV A-2/2A 

2010 

2015 

70 

30 

80 

20 

tr 

tr 

4% BHP 
P Petroleum 

ClJ’l’T1N(;S LHXCRII’TION SHEET 

Well: RflNlX\‘A-3A 
Pcrlllit: VlC/I’.\ I 
Geolh)gist(s): C.RIENIIENNITT/A. SYME 

SANDSrf’ON1? light medium grey, translucent 
to very light grey grains, moderately hard but 
loose graiiis, mdiim to very coarse grained, 
subangulzu to subromied, moderate to high 
sphericity, pm-ly to moclerately sorted quartz, 
trace to rat-c moderately weak to moderately 
strong qu;~rtz overgrowth cement, trace 
Inicl-ocryst~~llin~~ pyrite cement, trace very light 
grey argi I Ixwus mtrix, trace altered feldspar 
grains, twcc carbonaceous fragments, good 
inferrecl pwosity. 

CLAYS’I’ONE: medim to dark grey, 
mtler~~tely hard to lxu-ci, subblocky, 
pre(l~~l~~ii~~~i~tl!/ olive grey argillaceous matrix, 
trace qii;ut;/ silt, nil to trace very tine quartz 
snnd, tract c~-bw~;~col~~ specks, trace 
microiilic’;~, 1w11 dw-c‘ous. 

SIIOWS: IIO direct, very slow dull greenish 
white cut fluorescence, tlull to moderately 
bright instant greenish white crush cut, patchy 
to thin tlt~ll greeksh yellow residue. 
~~- - - ~~~ 

SANDS’I’ONK: gwerally as above, 
pi-cclominnritly c’omc to very coarse grained, 
motlerntcly 10 wll sorted quartz. 

CLAYC’I‘ON c- iis above. -r--a 

SIWWS: no direct, no cut, no crush cut, trace 
dull 5eenish vellow residue. 



MC/P31 BASIC: WELL CORIi’Li:‘I‘lOh’ REPORT MJNERV A-2/2A 

2020 70 - - tr SANl)S’I’WYlZ: generally as above, trace 
alllkr. 

30 - - tr CIAYS’I’ON1~: as above. 

SHOWS: IW direct, very slow dull greenish 
white cut fluorescence, ddl to moderately 
bright instmt greenish white crush cut, patchy 
to thin dd! greenish yellow residue. 

2025 80 - - tr SA!WS’I‘WW: light grey to light medium 
grey, trmsll!ccnt to very light grey grains, 
inotleratcly hai-cl 1~11 loose grains, medium to 
very coarse graincd, he grained in part, 
subangular to rolltided, moderate to high 
spherici~y, nmlcrately sorted quartz, trace to 
rare moclmtcly weak quartz overgrowth 
cen~nt, 11-:~c microcrystalline pyrite cement, 
trace to inimr- fry ligld grey argillaceous 
matrix, tixc altc~t! t‘eltlspar grains, trace 
carbonacco~~s fragments and thin carbonaceous 
lminae, hii- lo ~WC! inferred porosity. 

20 - - tr CIA \‘S’I‘( 1 N 1;: metli u 111 to dark grey, 
motlcrately h;m! to hard, subblocky, 
prec!on~in;~ntly olibe grey argillaceous matrix, 
trace quarrz silt, nil to trace very fme quartz 
sm!, mce UI-!xmxeous specks, trace 
microillic;--1, non cI1lc:ueoils. 

SHOWS: IIO di re’cl, very slow dull greenish 
white cut fluorcsccnct~, dull to moderately 
bright inst;mI grmGs!l white crush cut, 
moderately bright !~atchy to moderately thick 
residual ring. 



--. 
45 BHP 

4+ Petroleum 8 L 3) Q, 3 
fiPth JJ 

.* 1 

(mRT) k 5 z 

s” i f 3 .I ~:Lj’I’t’lN(;S IIiSCRlPTION SHEET 
4 # u J 

M’CII~ 1IINFI’\‘A ’ 1 --t 
l+l~l,;,l’: w-,iw 
G-oltrgixt(s): C.hl13NIlENNITA. SYME 

2030 90 - - tr SANDSrI‘ON1~: generally as above, 
pretlominal~~ly mettim grained, moderately 
sorter;! c!iir\rlz. 

10 - - tr CLAYSI'Ol'Wl:: as above. 

SHO\VS: no direct, no cut, slow blooming dull 
greenish white crush cut, patchy to thin dull 
grccniuh )x410\+ rcsidtie. 

2035 80 - - tr &JYI)S’I’ONl~: 2s above. 

20 - - tr CLAYYS’I’olYI:: as above. 

SI-IOWS: no direct, no cut, instant dull 
greenish white crush cut, patchy to thin dull 
grrcnish yc’l low resitlue. 

2040 90 - - tr SAiVDS'l'OW'* + generally as above, trace . 
co:IIi !ie(! xoocl I’ixgments. 

10 - - tr CIA YS’I’ON 17: 3s above. 

sHo\vS: I( I' I I ( Irect, very slow dull greenish 
white cut 1‘1uorcsc’L‘nce, (It111 to moderately 
bright inst:m\ greenish white crush cut, patchy 
to thin tl~ll greenish yellow residue. 



VWP31 BASIC WELL COiIlt’tJTi’t~ IN \:W (‘)H’I’ MXNERVA-2/2A 

6 if FZum e 

CIJ’I’I‘IN(;S t~l~SCIUtJ’t’IC)N SHEET 

Well: RIINt3~VA-ZA 
Per-rllll: \‘IC/1’.31 Gwiwist(s): C.RlENttENNl’IT/A. SYME 

2045 70 - - tr SANIXXON~: \‘ery light grey to light medium 
grey, transl~~ce~~t lo very light grey grains, 
friable to Ino~leratcly Ilard but predominantly 
loose grhs, !mt!ominant!y fine to medium 
grainctl, ~‘~INI~~I~ to abundant coarse to very 
coarse grhs, s~lbnngular to rounded, moderate 
to high s!‘hcr-icity, !xmr!y sorted quartz, trace 
to rare IINK!N~W~~ MY;\!< c!tlartz overgrowth 
cement, ~I-;KC’ ~nicrocryst~~lline pyrite cement, 
minor, co~n~~m~ in part, very light to light 
mecli~m grtty argillaceous matrix (grading in 
part to argi!!nceoiis sanclstone), trace altered 
t-clclspar gi-:li ns, 1 i-:tce carbonaceous fragments 
and coali t’ict! woot! fragments, fair inferred 
porosity. 

30 - - tr CI,,4YSrroxi~: as above. 

SIICM’S: IIO (!ircu, no cut, dull slow blooming 
greenish wllitc crusl~ cut, patchy to thin dull 
greenis!~ vellrnv residue. 

2050 \,\ 70 - - tr SAlWI)S’1‘ONI~: as above. 

30 - - tr CLA YS’I’jQh II: as above. 

SIIO\VS~ 5 %  !+n!mint, bright, moderately 
st I-on: ye!!~ (1 toot-wence, no cut, moderately 
hst, ~n~~d~~-wly tldl, WC;& greenish white to 
b! tlish w!W cmh cut fiuorescence, thin, 
!m!w~, mo~lcrately strong bluish white residual 
ring. 

2055 80 - - tr SANiX’I‘~Nl:: as above. 

20 - - tr CI,AYs?‘cHY11:: x above. 

Si-IOWS: r\!o (lirc‘ct, no cut, moderately fast, 
mo~!cr:My tl~ll. \z~l\’ greenish white to bluish 
white crush CM 1’horescence, thin, broken, 
nwlerately SWOII~ bluish white residual ring. 



vIc/P31 BASIC WELL CC)h1r;~.1WON REPORT MINERVA-2/2A 

GL*oIt)gist(s): (I.RIIENIIENNIIT/A. SYME 

2060 70 - - tr SANDS’l’OM’* 2-L very light grey to medium 
grey , very 1 ight green in part, translucent to 
very light grey gmins to very light green in’ 
part, f’rinb!c~ to motlerntely hard but 
1-,retlolninantl! loose grains, predominantly very 
fine to rnc~li iIIn grainetl, rare to minor coarse to 
very coarse grains, subangular to subrounded, 
angular in part, moderate sphericity to high 
sphericity, motlcrately sorted quartz, trace to 
weal; motlcr:~tcly weak to moderately strong 
silica ccmcnt, trace microcrystalline pyrite 
cement, tr;u to rare very light grey 
argil lacctj[ls Inat ri x , con1 nlon to abundant 
niecli\iln gray argillaccoi~s matrix in part 
(grading to m-gillmmis sandstone), trace 
carl>on:~c’c~c~lls t’r;~gments, fair inferred porosity. 

30 - - tr CIAYSTOIW: nlectium to dark grey, 
moderat+ h;trd, sllbblocky, subfissile in part, 
l~retio~iiin:lnily olive grey argillaceous matrix, 
trace qii;u-lz silt, nil to trace very fine quartz 
santl, t rilc’c cx-~mnacc’ous specks, trace 
iiiicroinic;~, non c;~Icarcoi~s, 

WOWS; 5% pinpoint bright, moderately 
sl rang g rwn i slz yel low t1 iiorescence, 
moderately t71st, strealning, bright, moderately 
st rang cut !I lIorescence, moderately bright 
green 1o bliiish white crush cut fluorescence, 
moclmtcly hick, moderately strong bluish 
white resichl riug. 

2065 90 - - tr SANIXXUW: pmmlly as above, moderately 
har(I to h-il in pfr1. 

10 - - tr CIA YSW Kv I?: il.5 :1hve. 

SIIOWS: No direct, no cut or crush cut, trace 
tlull greenish y(;rllow residue. 



I’ 6 9$ Petroleum 
BHP 

s k g s 
&Pfi g 

.* f 1 

bRT) : 2 z c) 
z iz -E 2 .L C1!‘1’1?S(;S I~LXJKII’TION SHEET 
d g t* rz 

Well: R~IINEHVA-ZA 
I’rr~iiit: \~IC/P.31 

Gcolo)ri<t(sj: C.R4ENffENNITT/A. SYME 

2070 90 - - tr CLAYSW)N~ as shove. 

5 - - tr SANIXXONi? ;IS ;hove. 

5 - - tr CLAYS’i‘(PXJ: (2) light brown, soft, 
pr~~lo~~li~~~~~l~l~’ light brown to pale yellowish 
brown argil laceous material, trace quartz silt, 
trace car-bomceous specks, trace micromica, 
trace calm-cotIs, trace calcite grains. 

SIIO\I~S: No direct, no cut, moderately dull, 
weak hhiish wliilc crush cut fluorescence, trace 
diill greciiisli yellow residue. 

2075 95 - - tr SANDS’l’O,2l~: light grey, translucent to 
translucent light medium grey grains, friable 
but IOOW gr:hs, he KI very coarse sand, 
l~retiolnin~~tllly tnc~li~~rn grained, subangular to 
occasional suhrountlecl, moderate to high 
sphericity, well sorted quartz, trace moderately 
weal; si 1 ic;I cm~w t, t ri’tce inicrocrystalline 
pyrite ccmcW, trace vet-y light grey argillaceous 
matrix, I I-;ICL~ cmli Iktl woody fragments, trace 
calcite gi-3iri\ , p;ocl i ti l*cr-red porosity. 

5 - - tr CLAYSTONI? mctliuln to dark grey, 
motlcratcly h:trtl, sulhlocky, predominantly 
olive grcy :ir-giIlnctX~ils matrix, rare to common 
cpartz silt (grxling in part to silty claystone), 
h-ace c;ubon:umIs specks, trace micromica, 
11011 Ctllc;lKc~lls. 

WOWS: No tlircct, no cut, dull, weak bluish 
wlli k crush UI t 1-l uor-cscence, trace dull 
greenish yd IWV i-esitliie. 



VwP31 BASIC WELL C’OR~1I’LllI’f~)N &WI’OR’I MINERVA-2/2A 

Ckologist(s): ~~.Rll’:Nl1ENNIlT/A. SYME 

2080 50 - - tr SILTY C1~WS1’0Ni2: light medium to 
medium grey, medill 111 dark grey in part, firm 
to moderately hard, blocky to subblocky, 
predominmlly olive grey argillaceous matrix, 
minor to ahtlnctant quartz silt (grading in part to 
claystonc), trace carbonaceous specks, trace 
micromic;~, 13013 c&mxx~is. 

50 - - tr SAIWS’l’UW: light lo light medium grey, 
translllcc\nt (0 Ir;Arlcctnt light medium grey 
grains, f’rirtbk to rllotlerately hard but loose 
grains, very fine to fine grains sand, subangular 
to roiintied, high sphericity, well to very well 
sorted cl~~-tz, trace moderately weak silica 
cement, ~I-:KL~ micr-ocryst~~lline pyrite cement, 
trace to rm WI-~ light grcy argillaceous 
mat I-ix, I r:\c’ci cc):il i I‘ietl woody fragments, trace 
calcite ~I-A~IIS, !Zr- to good inferred porosity. 

SIIOWS: No clirxt, no cut, dull, weak bluish 
white crush cuf t‘hlorescence, trace dull 
greenish yellow resiclire. 

2085 50 - - tr SILrW CLAYSl‘ONl2 as above. 

50 - - tr SANEXCHW: i’\s above. 

tr - - tr Cl.A\‘S’l’~~Ni~: light ImwiI, soft, 
1,‘.etiolnin:~l~tly light brown to pale yellowish 
brown argi 1 I:KT~~I~ in;m3-ial, trace quartz silt, 
trxe cat-l~~~r~;t~oi~~ specks, trace micromica, 
trace calcmoiis, trace calcite grains. 

SI-lO\W 5 % pin point bright, moderately 
strong grWi+ih yellow Iluorescence, no cut, 
dwell, wed; IAiiish white crush cut fluorescence, 
trace thll pxvish yellow residue. 



. 

VWP31 BASIC \VEL,l, CORlI’lk3’It)I\ WPORT MINERVA-2/2A 

Gc~otopist(s): ~~.RlENIIENNITT/A. SYME 

2090 70 - - tr SANIXI‘OX~~ ,‘, ~n~~-~dly as above, rare coarse 
to very mu-sc gr;hs, minor to common very 
light grey ni-gilhccoiis matrix. 

30 - - tr SILTY CLAYSTONI? as above. 

tr - - tr CLAYSTONE: as above. 

SI-IOWS: No tlircct or cut fluorescence, 
motlcratcly dull gcenish yellow to bluish white 
crusl~ cut l’l~~ot-cxc’~mx, thick, moderately strong 
bli~ish white i*esidu;ll ring. 

2095 90 - - tr SILTY C f .A YS’I‘O N 13 generally as above, 
grading to claystone. 

10 - - tr AR(;II.IJWE:OIJS SANDSTONE: very light 
grey to light grey, translucent to very light grey 
grhs, l’riddc 10 moderately hard but 
lmdomiiw~tly Imse grhs, very fine to fine 
graiwd, mcdiw~~ to cm-se grained in part, 
shu~gh- IO ~h*~ntletl, moderate to high 
sphericity, inodmle sorled quartz, trace 
ii7icrocrysr;~lline pyrite cement, common to 
ahntiant very light grey argillaceous matrix, 
trace cai-l’)r)~l;lcr~oiis iiiaterial, trace calcareous, 
trace doloinilic (cnlcimetry 2% calcite, 1% 
cloloinile), poor to fair visual porosity. 

SIIO\VS: NO dirccl or cut tliiorescence, 
moderately dull greenish yellow to bluish white 
msl~ CXII I‘Iuw~II~~, thick, moderately dull 
blciish wllilc‘ WiicM ring. 



VIuP31 BASIC \\‘ELL ~:ORiPL,I?‘I’l( )N RGIV )RT MINERV A-2/2A 

BHP 4% N Petroleum 

C:lJ’I’I’:N(;S Dl’SCI~II”I’ION SHEET 

Well: RlINER\‘A-2A 
Permit: \‘ICIPRI 

2100 70 - - Ir ARCILLAC13WS SANDSTONE: very light 
go-ey to lighi ~rlcdi~III1 grey, translucent to very 

light grey grnius, I‘kde to moderately hard but 
predomina~~~ly loose grains, fine to coarse 
grained, COI~~I~OII very coarse grained to small 
pebbles, sth ~~t~gdat- to rounded, low to 
moderate sphericity, poorly to moderately 
sorted, trace to I-X-~ moderately weak to 
moth-akly st rang silic;l cement, trace 
tnicrocrg~sr~~llinr pyrite cement, rare to abundant 
very light to light gi-cy argillaceous matrix, 
trace codi I‘i~cl woody fragments, trace calcite 
grains, po01- to IvaiId visual porosity. 

30 - - tr CIAWS’WIU~ tw.xii~~r~~ to dark grey, hard, 
sul~bloclq~, l~~c‘~lc)~~~in~tlltly olive grey 
argillnceoiis in:drix, rare to minor quartz silt 
(gratli ng in part to silty clay stone), trace 
carl>onaceoils spccl~, trace micromica, non 
calcnrcow 

SIICWS: n[o tliwt or cut fluorescence, dull, 
motlcr~~tely ~4; grrelCsh yellow crush cut 
tluorescencc. modmtcly thick, moderately 
bright blGsh while rcsitlual ring. 

2105 95 - - tr ARClI,l,f\C‘t:~iiiS SAIWSTONE: generally 
iis above, I mc WC;~ calcareoirs cement. 

5 - - tr c LA \‘s’r‘c~> nl E: ;\s above. 

SHOWS; No clircc\, cut, or crush cut 

tl WI-c?sc~~c’c’, W-y WA;, patchy dull green 
residue. 



vmP31 BASIC WELL CORlI~L,:S’i’i;;N i:l:PO!tT MINERV A-2/2A --_ .- 

C;cc)Iogi<l(s): C.RIENIIENNI’IT/A. SYME 

2110 95 - - tr ARCIL1,ACiXX~S SANDSTONE: generally 
as above, trace tcj t-al-e weak calcareous cement. 

5 - - tr CLAYST0lW: as above. 

Sl IOWS: 5 o/ o rno&xately bright, bluish white 
pin point thlorcxxmx, no cut, very slow, 
blooming, ~nodc~-~~~~ly dull, dark green crush 
cut l1lIoI'LYccIlL~'L', t I-ace tl \I I I greenish yellow 
resiti tie. 

2115 95 - - tr ARCILLAUI30US SANDSTONE: generally 
as above, Inotlcrately hard to hard in part, trace 
to rare motlcr;h.~l y weak calcareous cement. 

5 - - tr CLAYS’i’OXI3: ;LS ;ibove. 

SIIOWS; IV0 diwct OI- cut fluorescence, 
motler~telg slow, Mooming, dull green to 
greenish ye1 low crush cut tluorescence, thick, 
lnodmtCly StI’oII~ ,” 1 ~~c~~ish white residual ring. 

2120 90 - - tr ARGILLtKXOUS SANDSTONE: generally 
as above, Inob-ntely lxm.l to hard in part, trace 
to rare inotlmwly weal; calcareous cement. 

10 - - tr CLA YS’I‘ON I:: ;\s rlbove. 

SIIOWS: P!o di rcct or cut fluorescence, 
inoclm-:ttcly t’xsl, t~loomi~~g, dill1 green to 
greenish ycl Iw crush cut tluorescence, thick, 
rnotieratcly strong greenish white residual ring. 



45 Sp Petroleum 
BHP 

8 a k S 
&Pa jf 

.5 3 

(mRT) 5; E 2 

2 E 
c ; .1 : cI!‘I’I‘IN(;S I)ES(‘fUf’TION SHEET 

4 @  c3 0 

Wc*ll: l\llN’Ef~\!A-3A 
I’r’rmlt: Vl(‘lP.31 

Geoto+t(~): ~:.hfENfIENNITT/A. SYME 

2125 95 - - tr ARGIILACIX~LJS SANDSTONE: generally 
as above, ~noclmtcly hxd to hard in part, trace 
to rare motlcr;~lc!y weak calcareous cement. 

5 - - tr CLAYSTONE: as above. 

SHOWS; No cliwct or cut l-luorescence, 
nmtlcratcly slow, blcetling, dull green to 
greenish yc!!ow UXS!I cut tluorescence, thick, 
mo~lera~cly smmg greenish white residual ring. 

2130 95 - - tr ARGII,I,ACI;IOUS SANDSTONE: very light 
grey to light me~liiim grey, translucent to very 
light grey pins, friable to moderately hard but 
predonlinantly loose grains, occasional hard, 
very firie to t‘iw grained, trace granules, 
shmgu!a~- lo WI-I rowled, moderate to high 
sphericity, rwtl~~-r-ltely to well sorted, trace to 
rare WX!CI-;~~C~~ MY.:& calcareous cement, trace 
~imt!e~;Wly UWI~ 10 ttlotlerately strong silica 
cement, ~KC Iiiicr-owl-ystnlline pyrite cement, 
co~m~w~~ 10 ;tb~~nc!;~nt very light to light grey 
argil Immls m:\lri x, trace carbonaceous 
fragments ml thin laininae, poor to fair visual 
!wrosity. 

5 - - tr CLA \‘S’i’<) N t:: 1 net! i 11 In to dark grey, hard, 
s~~bb!oclq~, ~)i-c‘(l”li~in;~rlt!y olive grey 
argillaceoils rnhx, m-e to minor quartz silt, 
I race CC\ ~~~~IILKCW~I~ sp~clis, trace micromica, 
non calcm-wiis. 

SIICWS: No (Iirect or cut fluorescence, slow, 
bleeding, ~1~11 green to greenish yellow crush 
cut fluw-~sc’c~~icu, tliic!;, moderately strong 
greenish w!Iitc rusicliia! ring. 



VwP31 BASIC \\‘ELL ~‘OR~if’LI3’f’tON t:f:l’Of~T MINERVA-2/2A 

G~~I~I~~~T(sJ: ~‘.R~ll‘NfIENNfTT/A. SYME 

2135 100 - - tr AIUXli,ACX’OIJS SANDSTONE: as above. _’ ----h 

tr - - tr CLA\‘S’l’C’r,1’r:: as ;dx~~e. 

SI IOM’S: 5 5% rnodctrately bright, bluish white 
pin point t’!im2sc~~tice, no cut, very slow, 
blooming, mderntely dull, dark green crush 
cut tl~~orcsccnce, trace <lull greenish yellow 
residue. 

2140 100 - - tr ARC ILI.ACPX)lJS SANDSTONE: very light 
to light g,wy, II-;~I~~!KW~~ to very light grey 
gwins, i’ri:hk to mo(!erately hard but 
pl-ctlomiil;lilt!y I~OSC grnins, very fine to coarse 
grainccl, cw;~siim! very coarse grained to 
srn;~ll pcbbl~s, wbangular to subrounded, low 
to high splmkity, !mor!y to moderately, trace 
to rare iii0~lerWIy weak calcareous cement, 
trace ~not!~~-n~~~!y wca!~ lo moderately strong 
silica ceiiic’nt, Ir:iw microcrystalline pyrite 
cement, COI~II~C~ IO ;dmt!ant very light to light 
grey q$!lawws matrix, trace carbonaceous 
fragments a11c1 thirl Imime, trace amber, fair 
visil;l! !xw~ity. 

2145 

tr - - tr CLAYS’I’ONI> 24; :hove. 

SI IOWS: 5 %I modmtely bright, bluish white 
!%n !mint tl~~or-c~~cwe, no cut or crush cut 
11uorescc’11cc’, rno~lw~ly thick, moderately 
hriglit grcmisli yellow residual ring. 

100 - - tr ARG I1.1.ACIXWS SANDSTONE: generally 
as above, rn~dcr~~~cly to well sorted. 

tr - - tr C LA YS’I‘C) X.1:: :\s ~~hnc 

SHOWS: b!o direct, cut or crush cut 
tluorescencc, very weak, slow, bleeding, dull 
t!;u-1; q-w1 i‘l UW-CXW~~, moderately bright 
greenish ydlow rcsicliia! ring. 



vwP31 BASIC WELL COI\1I’LlXlON l~13’ORrr MINERVA-2/2A 

495 BHP 
d+ Petroleum 

cI1’l”I’I N(; S K)WCRl I’TION SHEET 

Well: h1lNr;:icVA-2A 
Pcnnit: \,‘IC/1’3 I 

2150 

Grologist(s): ~‘,MENIIENNITT/A. SYME 

100 - - tr ARGILLACI7OUS SANDSTONE: as above. 

tr - - tr CLAYSTONIX: 3s above. 

sIIo\1’s: s % strong, moderately bright, bluish 
white phpoi~~t f‘litimxence, very slow, weak, 
bleeding, motlerntely bright, bluish white to 
greenish yellow cut fluorescence, very weak, 
bleeding, dull green to dark green crush cut 
tluoresc~l~ce, II-XT ddl greenish yellow 
resicluc. 

2155 100 - - tr ARC II,I,hCIX’~US SANDSTONE: generally 
as above, Ir;lce ~4; calcareous cement. 

2160 

tr - - tr C LA YSTOhz ~‘1s above. 

SIIOWS: I\!() direct or cut tluorescence, 
inocleralely slow, bleeding, ddl green to 
greenish ycllo~ crush cut fluorescence, thick, 
inotler:itely slrw:, e ’ (1 reenish white residual ring. 

100 - - tr ARGILLACEOUS SANDSTONE: generally 
as above, Irxc? MWE: mlcareous cement. 

2165 

tr - - tr CIJAYSri’OXT~: as :hve. 

SIIOWS: No direct, cut or crush cut 
tluorescence, ~~~otlerately thick, moderately 
bright greenish yellow residue. 

100 - - tr ARCII,L,AC‘I’o\:.C;X,.MCKOUS SANDSTONE: generally 
as above, t t-xc’ WC’;& calcareoiis cement. 

tr - - tr CLAYS’I’ONL~: as ;Ibove. 

SIIO\1~S: No direct, cut or crush cut 
th~orc‘xc~~c’e.‘, modcratdy thick, moderately 
bright gp3lish yellow residue. 



VIc/P31 BASIC WELL CORII’Lll’l’lc~N Wl’Ol\‘l MINERVA-2/2A 

2170 

tr 

tr 

tr 

49 BHP 
/ Petroleum 

C\J’I’I’lN~:S l~L3SCI~II”I‘ION SHEET 

ARCII,L.4CIXWS SANDSTONE: generally 
as above, trace wed; calcareous cement. 

CLAYSKXW: as :dmve. 

SHOWS: No tlircct, cut or crush cut 
lluorescem~, uwclcr~~tcly thick, moderately 
bright greenish yellow residue. 
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VwP31 BASIC WELL COMPLETION REPORT 

Core Description 

MINERVA-2/2A 

The following core descriptions were prepared at the wellsite after evaluation of 
chip samples at 1 m  intervals. 

6 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 1 1728.5 mRT - 1733.5 mRT 
rtxovery: 5 m  (100%) 

Well: MINERVA-ZA 
Permit: WC/P31 
Gdog.ist(s): A. TABASW 
D. PlCKAVANCE/A. SYME 

1728.5 100 - tr tr BIOTURBATED ARGILLACEOUS 
SANDSTONE: light to medium grey, off 
white in part, moderately hard to hard, 
dominantly fine to occasionally medium 
grained, subrounded to subangular, well sorted 
clear quartz grains, common to occasionally 
abundant light to dominantly medium grey 
(silty in part) and occasionally off white 
kaol i ni tic argillaceous matrix, trace to common 
moderately strong siliceous cement, rare 
moderately strong calcareous cement, trace to 
rare moderately strong pyrite cement, trace to 
common partially altered feldspar and fine 
glauconite grains, trace m ica, green and grey 
lithics, coaly detritus, poor to dominantly very 
poor visual porosity . Bioturbated portions 
lighter in colour and occasionally off white. 

FLUORESCENCE: Nil 



vIuP31 BASIC WELL CORlPLETI(‘)N REPORT MINERVA-2/2A 

e 0 FTeum e ro 

CORE DESCRIPTION SHEET 

CORE # 1 1728.5 mRT - 1733.5 mRT 
recovery: 5 m  (100%) 

Well: MN-ERVA-2A 
Permit: WC/P3 I 
Geologist(s): A. TABASSU 
D. PICI<AVANCE/A. SYME 

1729 100 - tr tr ARGILLACEOUS SANDSTONE: light to 
medium grey, off white in part, moderately 
hard to hard, dominantly fine to occasionally 
medium grained, subrounded to subangular 
well sorted clear quartz grains, common to 
occasionally abundant light to dominantly 
medium grey (silty in part) and occasionally off 
white kaolinitic argillaceous matrix, trace to 
common moderately strong siliceous cement, 
rare moderately strong calcareous cement, trace 
to rare moderately strong pyrite cement, trace 
to common partially altered feldspar and fine 
glauconite grains, trace m ica, green and grey 
lithics, carbonaceous and coaly detritus, 
disseminated cryptocrystalline pyrite, trace 
pyri tised carbonaceous fragments, poor to 
dominantly very poor visual porosity. 
Bioturbated in part, grades to arenaceous 
claystone. 

FLUORESCENCE: Nil 



vwP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

1730 tr 

CORE DESCRIPTION SHEET 

CORE # 1 1728.5 mRT - 1733.5 mRT 
recovery: 5 ii1 (100%) 

Well: MINERVA-2A 
Permit: WC/P31 
Geologist(s): A. TABASW 
D. PICKAVANCEIA. SYME 

ARGILLACEOUS SANDSTONE GRADING 
TO ARENACEOUS CLAYSTONE: light to 
medium grey, off white in part, moderately 
hard to hard, dominantly fine to occasionally 
medium grained, subrounded to subangular, 
well sorted clear quartz grains, common to 
occasionally abundant light to dominantly 
medium grey (silty in part) and occasionally off 
white kaolinitic argillaceous matrix, trace to 
common moderately strong siliceous cement, 
rare moderately strong calcareous cement, trace 
to rare moderately strong pyrite cement, trace 
to common partially altered feldspar and fine 
glauconite grains, trace m ica, green and grey 
lithics, carbonaceous and coaly detritus, 
disseminated cryptocrystalline pyrite, trace 
pyritised carbonaceous fragments, poor to 
dominantly very poor visual porosity. Slightly 
bioturbated in part, grades to arenaceous 
clay stone. 

FLUORESCENCE: No direct, no cut, no 
crush cut, moderately weak moderately dull 
thin broken to patchy in part green to greenish 
yellow residual ring. 



vIcrP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

1731 tr 

6 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 1 172~.5 mRT - 1733.5 mRT 
recovery: 5 m  (100%) 

Well: MINERVA-2A 
Permit: VICIP31 
Geologist(s): A. TABASSU 
D. PlCKAVANCE/A. SYME 

SILTY CLAYSTONE: medium to dark grey, 
firm  to hard, dominantly moderately hard, 
massive, abundantly silty, common m icrom ica, 
occasionally slightly to moderately finely 
arenaceoiis, trace to occasionally common 
partially altered feldspar, rare to occasionally 
corn mon coal y detritus, carbonaceous flakes 
and pyritised coaly fragments, trace pyrite 
nodules and disseminated cryptocrystalline 
pyrite, m icroframboidal in part, trace 
m icrom ica and m ica flakes, non- to slightly- 
calcareous, interlam inated with m inor 
argillaceous sandstone as per 1730 m . 

FLUORESCENCE: No direct, no cut, no 
crush cut, moderately weak moderately dull 
thin to moderately thick green to greenish 
yellow residual rinE. 



VwP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

6 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # I 1728.5 mRT - 1733.5 mRT 
recovery: 5 m  (100%) 

Well: MNERVA3A 
Permit: v(C/P3 1 
Geolrqist(s): A. TABASSU 
D. PICKAVANCE/A. SYME 

1732 100 - tr tr ARGILLACEOUS SANDSTONE GRADING 
TO SILTY ARENACEOUS CLAYSTONE; 
light to medium grey, off white in part, 
moderately hard to hard, dominantly fine to 
occasionally medium grained, subrounded to 
subangular, well sorted clear quartz grains, 
common to occasionally abundant light to 
dominantly medium grey (silty in part) and 
occasionally off white kaolinitic argillaceous 
matrix, trace to common moderately strong 
si I iceous cement, rare moderately strong 
calcareous cement, trace to rare moderately 
strong pyrite cement, trace to common partially 
altered feldspar and fine glauconite grains, 
trace m ica, green and grey lithics, 
carbonaceous and coaly detritus, disseminated 
cryptocrystalline pyrite, trace pyritised 
carbonaceous fragments, poor to dominantly 
very poor visual porosity. Slightly bioturbated 
in part, grades to silty arenaceous claystone. 

FLUORESCENCE: No direct, no cut, no 
crush cut, very weak moderately dull broken 
thin green residual ring. 



VIcm1 BASIC WELL COMPLETION REPORT MTNERVA-2/2A 

1733.5 tr tr 

6 BHP 
/ Petroleum 

CC IRE DESCRIPTION SHEET 

CORE # I 1738.5 mRT - 1733.5 mRT 
recovery: 5 m  (100%) 

Well: MINERVA-2A 
Permit: VIC/P31 
Geologist(s): A, TABASSII 
D. PICKAVANCE/A. SYME 

ARGILLACEOUS SANDSTONE GRADING 
TO SILTY ARENACEOUS CLAYSTONE: 
light to medium grey, off white in part, 
moderately hard to hard, dominantly fine to 
occasionally medium grained, subrounded to 
subangular, well sorted clear quartz grains, 
common to occasionally abundant light to 
dominantly medium grey (silty in part) and 
occasionally off white kaolinitic argillaceous 
matrix, trace to common moderately strong 
siliceous cement, rare moderately strong 
calcareous cement, trace to rare moderately 
strong pyrite cement, trace to common partially 
altered feldspar and fine glauconite grains, 
trace m ica, green and grey lithics, 
carbonaceous and coaly detritus, disseminated 
cryptocrystal line pyrite, trace pyritised 
carbonaceous fragments, poor to dominantly 
very poor visual porosity. Slightly bioturbated 
in part, grades to silty arenaceous claystone. 

FLUORESCENCE: No direct, no cut, no 
crush cut, very weak moderately dull thin to 
moderately thick broken green to greenish 
yellow residual ring. 



vIuP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

46 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 2 1838.8mRT - 1855.6 mRT 
Recovery: 15.1 m  (97.5%) 

Well: MINERVA-2A 
Permit: VlUP31 
Geologist(s): C.MENHE~/A. SYME 

1838.8 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, translucent medium dark grey grains 
in part, hard, fine grained to small pebbles, 
predominantly medium grained, subrounded 
to occasional subangular, spherical to slightly 
spherical, slightly elongate in part, moderately 
sorted quartz, trace moderately strong quartz 
cement overgrowths, rare light grey 
argillaceous matrix, trace altered feldspar 
grains, trace m icrocrystalline pyrite 
aggregates, trace carbonaceous flecks, good 
visual porosity . 

FLUORESCENCE: no direct, slow bleeding 
moderately strong moderately bright green to 
greenish white cut, slow blooming moderately 
dull to moderately bright m ilky green to 
greenish white crush cut, thick moderately 
strong moderately bright green to greenish 
white residual ring. 

1840 100 - - r CLAYSTONE: medium dark grey to 
brownish grey, moderately hard, 
predominantly medium dark grey argillaceous 
material, trace quartz silt, rare amber, rare 
coalified wood fragments, vitreous in part, 
rare carbonaceous wisps, trace very fine 
quartz grains with m icrocrystalline pyrite 
cement in part, non calcareous. 

FLUORESCENCE: no direct, moderately 
bright slow bleeding greenish yellow cut, very 
fast b I oomi ng moderately dull to moderately 
bright green to greenish white crush cut, thick 
bright green to greenish yellow. 



vwP31 BASIC WELL CORI I’LETION REPORT MINERVA-2/2A 

5 6 BHP 
8 0 Petroleum 

DePh 3 
(mRT) 2 

~ *: 3 
s 

.I E 3 -e 
d 8 G  3 CORE DESCRIPTION SHEET 

CORE # 3 1838.8mRT - 1855.6 mRT 
Recovery: 15.1 m  (97.5%) 

Well: RIINERVA-2A 
Permit: WC/P3 I 
Geologist(s): C.lUENHENNIlT/A. SYME 

1841 100 - - r SILTY CLAYSTONE: medium dark grey to 
brownish grey, moderately hard to hard, 
predominantly medium dark grey argillaceous 
material, abundant quartz silt, rare amber, 
common carbonaceous wisps, trace weathered 
pyrite, non calcareous. 

FLUORESCENCE: no direct, no cut, slow 
bleeding dull green crush cut, thick dull green 
residual ring . 

1842 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, translucent medium dark grey grains 
in part, hard, fine grained to granules, 
predominantly medium grained, subrounded 
to occasional subangular, spherical to slightly 
spherical, slightly elongate in part, moderately 
to well sorted quartz, trace moderately strong 
quartz cement overgrowths, trace light grey 
argillaceous matrix, trace altered feldspar 
grains, trace m icrocrystalline pyrite 
aggregates, trace carbonaceous flecks, 
excellent visual porosity . 

FLUORESCENCE: 5 %  patchy moderately 
dull green direct, dull very slow bleeding cut, 
slow bleeding dull green crush cut, thick very 
dtill green residual ring. 



VwP31 BASIC WELL C~)RIPLETION REPORT MINERV A-2/2A 

5 6 BHP 
g 0 Petroleum 1) 

&Pfh B 
.2 3 
E 3 

b 
(mRT) 

3 E 
2 2 2 -e 2 
.:: CORE DESCRIPTION SHEET 
4 8 c9 9 

C( IRE # 2 1831(.8mRT - 1855.6 mRT 
Rwwcry: 15.1 m  (97.5%) 

Well: MINERVA-2A 
Permit: VIC/P31 
Geologist(s): C.MENHENIWlT/A. SYME 

1843 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, translucent medium dark grey grains 
in part, moderately hard to hard, fine grained 
to granules, predominantly medium grained, 
subrounded to occasional subangular, 
spherical to slightly spherical, slightly 
elongate in part, moderately to well sorted 
quartz, trace moderately strong quartz cement 
overgrowths, trace light grey argillaceous 
matrix, trace altered feldspar grains, trace 
m icrocrystalline pyrite aggregates, trace 
carbonaceous flecks, excellent visual porosity. 

FLUORESCENCE: 5% pin point moderately 
dull green to greenish yellow direct, 
moderately dull fast blooming m ilky green 
yellowish white cut, instant blooming 
moderately bright greenish yellow crush cut, 
thick moderately bright greenish yellow 
residual ring. 

1844 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, translucent medium dark grey grains 
in part, moderately hard to hard, fine grained 
to small pebbles, predominantly medium 
grained, subrounded to occasional subangular, 
spherical to slightly spherical, slightly 
elongate in part, moderately to well sorted 
quartz, trace moderately strong quartz cement 
overgrowths, trace light grey argillaceous 
matrix, trace altered feldspar grains, trace 
m icrocrystalline pyrite aggregates, trace 
carbonaceous tlecks, excellent visual porosity. 

FLUORESCENCE: no direct, no cut, instant 
blooming moderately bright green crush cut, 
thick moderately dull to moderately bright 
green residual ring. 



vIuP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

CORE DESCRlPTION SHEET 

CORE # 3 1838.8mRT - 1855.6 mRT 
Rvcwery: 15.1 m  (97.5%) 

Well: IWINERVA-2A 
Permit: VIUP31 
Geologist(s): C.MENHE~/A. SYME 

1845.3 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, coarse to very coarse 
grainecl, trace medium grains, subrounded to 
rouncled, predominantly spherical, occasional 
elongate, well sorted quartz, trace moderately 
weak quartz overgrowth cement, trace light 
grey argi I laceous matrix, trace altered 
felclspar grains, trace carbonaceous flecks, 
excellent visual porosity. 

FLUORESCENCE: no direct, dull slow 
bleeding green cut, very fast moderately 
bright green to greenish yellow crush cut, 
moclerately thick bright greenish yellow 
resiciiial ring. 

1846 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to 
predominantly very coarse grained, 
subrounded to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak quartz 
overgrowth cement, rare very light grey 
argillaceous matrix, trace altered feldspar 
grains, trace carbonaceous flecks, excellent 
vi snal porosity . 

FLUORESCENCE: no direct, moderately 
dull slow bleeding green cut, instant 
moderately bright greenish yellow crush cut, 
patchy to moderately thick moderately bright 
to bright greenish yellow residual ring. 



VwP31 BASIC WELL COMYLETION REPORT MINERVA-2/2A 

6 0 EYeurn e ro 

C( )RE DESCRWTION SHEET 

CORE # 2 IS3WhnRT - 1855.6 mRT 
Rrwvery: 15. I m  (97.5%) 

Well: MINERVA-2A 
Permit: vIUP31 
Geologist(s): C.MEMTENNITT/A. SYME 

1847 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to 
predominantly very coarse grained, 
subrounded to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak quartz 
overgrowth cement, rare very light grey 
argillaceous matrix, trace altered feldspar 
grains, trace carbonaceous flecks, trace 
coalifiecl woody fragments, good visual 
porosity. 

FLUOIWSCENCE: 5 %  patchy moderately 
bright green direct, dull slow bleeding green 
cut, fast moclerately bright green to greenish 
yellow CJ-us11 cut, thick bright greenish yellow 
residual ring. 

1848 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to 
predominantly very coarse grained, 
subrou ntlecl to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak quartz 
overgrowth cement, rare very light grey 
argillaceorrs matrix, trace altered feldspar 
grains, trace carbonaceous flecks, excellent 
visual porosity . 

FLUORESCENCE: no direct, no cut, instant 
moderately dull to moderately bright green to 
greenish yellow crush cut, thick moderately 
bright greenish yellow residual ring. 



VmP31 BASIC IVELL C1OR~Il’LETION REPORT MINERVA-212 A 

49 0 F9,um e ro 

CORE DESCRIPTION SHEET 

CORE # 2 1838.8mRT - 1855.6 mRT 
Recovery: IS. 1 In (97.5%) 

Well: MINERVA-2A 
Permit: VIUP31 
Ckologist(s): C.MENHENNITI’/A. SYME 

1849 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to 
predominantly very coarse grained, 
subrounded to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak quartz 
overgrowth cement, trace very light grey 
argillaceous matrix, trace altered feldspar 
grains, trace carbonaceous flecks, trace 
coalified woody fragments, excellent visual 
porosity. 

FLUORESCENCE: 5 %  patchy moderately 
dull greenish yellow direct, moderately dull 
very slow bleeding green cut, slow dull 
greenish yellow crush cut, patchy to thin 
moderately dull greenish yellow residual ring. 

1850 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to 
predominantly very coarse grained, 
subrounded to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak quartz 
overgrowth cement, trace m icrocrystalline 
pyrite cement, trace very light grey 
argi I laceous matrix , trace altered feldspar 
grai n s, trace carbonaceous flecks, excellent 
visual porosity . 

FLUORESCENCE: 5 %  patchy moderately 
bright greenish yellow direct, no cut, slow 
dull greenish yellow crush cut, thin dull to 
moderately bright green residual ring. 



vIcrP31 BASIC \YELL COhII’LETION REPORT MJNERV A-2/2A 

46 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 2 1838.8mRT - 1855.6 mRT 
Recovery: 15.1 m  (97.5%) 

Well: Rl lNERVA3A 
Perlnit: vrc/P3 I 
Geologist(s): C.MENHENNI’lT/A. SYME 

1851 100 - - r SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to coarse 
grained, subrounded to rounded, 
predominantly spherical, occasional elongate, 
well sorted quartz, trace moderately weak 
silica cement, trace m icrocrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, trace altered feldspar grains, trace to 
rare carbonaceous fragments, excellent visual 
porosity . 

FLUORI3CENCE: 5-10% patchy 
moderately bright green direct, no cut, slow 
dull greenish yellow crush cut, patchy to thin 
moderately bright greenish yellow residual 
ring. 

1852 100 - - tr SANDSTONE: light grey, clear to light grey 
grains, moderately hard, medium to coarse 
grainecl, trace granule, subrounded to 
rounded, predominantly spherical, occasional 
elongate, well sorted quartz, trace moderately 
weak si I ica cement, trace m icrocrystalline 
pyrite cement, trace very light grey 
argillaceous matrix, trace altered feldspar 
grains, trace to rare carbonaceous fragments, 
excellent visual porosity. 

FLUORESCENCE: 5 %  patchy moderately 
bright greenish yellow direct, no cut, 
moderately fast dull greenish yellow crush 
cut, patchy to thick dull to moderately bright 
greenish yet low residual ring. 



vIc/P31 BASIC M’ELL CORIPLETION REPORT MINERVA-2/2A 

6 BHP 
0 Petroleum 

CX IRE DESCRIPTION SHEET 

CORE # 2 1838.8mRT - 1855.6 mRT 
Rrcovery: 15. I 111 (97.5%) 

Well: MINERVA-2A 
Permit: VIC/P31 
Chlogist(s): C.MENHENNI’IT/A. SYME 

1853 100 - - tr SANJXT0NE: light grey, clear to light grey 
grains, moderately hard, medium to coarse 
grai ncd, subrounded to rounded, 
predominantly spherical, occasional elongate, 
well sorted quartz, trace moderately weak 
silica cement, trace m icrocrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, trace altered feldspar grains, trace to 
rare carbonaceous fragments, excellent visual 
porosity. 

FLUOl<ESCENCE: 5 %  patchy moderately 
bright greenish yellow direct, dull slow 
greenish yellow cut, moderately fast 
moderately bright greenish yellow crush cut, 
n~oderately thick moderately bright greenish 
yellow residual ring. 

1854.4 100 - - tr S M ’WSTONE: light grey, clear to light grey 
grains, moderately hard, medium to very 
coarse grained, predominantly medium to 
come, subrounded to rounded, predominantly 
spherical, occasional elongate, well sorted 
quartz, trace moderately weak silica cement, 
trace very light grey argillaceous matrix, 
m inor to common coalified and pyritised 
woody fragments, trace altered feldspar 
grains, trace carbonaceous specks, excellent 
visual porosity . 

FLUOKLNXNCE: no direct, bright 
nmlerately fast stream ing green cut, very fast 
bright green crush cut, thick bright greenish 
yellow residual ring. 



VIuP31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

1854.9 100 

46 BHP 
0 Petroleum 

C( )RE DESCRWTION SHEET 

CORE # 2 1838.8mRT - 1855.6 mRT 
Recovery: 15. I m  (97.5%) 

Well: MINERVA-2A 
Permit: WC/P31 
Geologist(s): C.MENHENNITI’/A. SYME 

SANDSTONE: light grey, moderately hard, 
fine to stnall pebbles, predominantly iery 
coarse to granule, subangular to subrounded, 
predominantly subrounded, spherical to 
occasionally elongate, tnoderately sorted 
quartz, trace moderately strong quartz 
overgrowth cement, trace patchy 
tnicrocrystalline pyrite cement, trace light 
grey to white argillaceous matrix, trace fine 
to medium altered feldspar grains, trace 
carbonaceous flecks, good to excellent visual 
porosity . 

FLUORESCENCE: no direct, dull slow 
blooming greenish yellow cut, moderately dull 
very slow bleeding greenish white crush cut, 
no rcsidital ring. 



vwP31 BASIC WELL COR1PLETI( IN REPORT MINERV A-t/2A 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Rwovery: 27 m  ( lOO%) 

Well: MINERVA-2A 
Per-lnit: WC/P3 I 
Geologist(s): C.RIENIIENNIlT/A. SYME 

1855.5 100 - - tr CLAYSTONE: dark grey, very hard, 
predom i nan tl y olive grey argillaceous 
material, trace quartz silt, trace 
m icrom icaceous, trace fine carbonaceous 
specks and fragments, non calcareous. 

One large pebble has white to light brown 
crystalline calcite veins. Calcimetry 23% 
calcite. 

FLUORESCENCE: Nil. 

1856.0 100 - - tr SAN’DSTONE: very light grey to light grey, 
hard, clear to translucent grains, pale 
yellowish orange in part, translucent dark 
grey in part, predominantly medium to very 
coarse grained, rare fine grains, subangular to 
subrounded, predominantly moderate to 
occasionally low sphericity, well sorted 
quartz, rare strong quartz overgrowth 
cementation, trace m icrocrystalline pyrite 
cement, trace very light argillaceous matrix, 
trace altered feldspar grains, trace weathered 
py ri t i setl wood fragments, trace carbonaceous 
matter, good visual porosity. 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, moderately 
thick greenish yellow to bluish white residual 
ring. 



VwP31 BASIC IVELL COMPLETION REPORT MINERVA-2I2A 

6 BHP 
0 Petroleum 

(I( IRE DESCRIPTION SHEET 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Rwovery: 27 111 (100%) 

Well: MINERVA-2A 
Permit: WC/P31 Geologist(s): C.!WiWHENNITT/A. SYME 

1857.0 100 - - - SANDSTONE: light grey, clear, translucent 
to sery light grey grains, translucent medium 
dark grey and pale yellowish orange in part, 
friable to moclerately hard, coarse grained to 
medium pebbles, medium grained in part, ’ 
predominantly subrounded to rounded, 
subangular in part, moderate to low 
sphericity, moderately sorted quartz, trace to 
rare moderately weak quartz overgrowth 
cementation, trace m icrocrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, excellent visual porosity. 

FLUORESCENCE: No direct, no cut, dull 
weak m ilky white crush cut, patchy greenish 
yellow to bluish white residue. 

1858.0 100 - - tr SANDSTONE: very light grey, translucent to 
very light grey grains, translucent medium 
dark grey and pale yellowish orange in part, 
friable to moderately hard, coarse to 
predominantly very coarse grained, occasional 
granules to rnecli~m~ pebbles, predominantly 
s~lbrotmclcci to rounded, subangular in part, 
moderate to high sphericity, well sorted 
quartz, trace to rare moderately weak quartz 
overgrowth cementation, trace 
m icrocrystalline pyrite cement, trace very 
light grey argillaceous matrix, trace coalified 
wood fragments, good to excellent visual 
porosily. 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, patchy 
greenish yellow to bluish white residue. 



MC/P3 1 BASIC M’ELL COh~ll’LE’l’lON REPORT MINERV A-2/2A 

46 BHP 
0 Petroleum 

C( 1 RE DESCRIPTION SHEET 

<‘ORE # 3 lt455.5 mRT - 1882.5 mRT 
kecovc~ry: 27 111 (100%) 

Well: MINERVA-2A 
Permit: VlC/P31 
Cie~logist(s): C.RlENHENNIlT/A. SYME 

1859.0 100 - - tr SANDSTONE: very light grey, translucent to 
very light grey grains, translucent medium 
dark grey and pale yellowish orange in part, 
friable to moderately hard, coarse to 
pretlom  i nan t 1 y very coarse grained, occasional 
granules to medium pebbles, predominantly 
subrounded to rounded, subangular in part, 
moderate spherici ty , well sorted quartz, trace 
to rare moderately weak quartz overgrowth 
cement;\tion, trace very light grey argillaceous 
matrix, trace coalified wood fragments, good 
to excellent visual porosity. 

IWJOl<ESCENCE: No direct, no cut, no 
CI-ush cut, trace greenish yellow residue. 

1860.0 100 - - tr SANDSTONI? very light grey, translucent to 
very light grey grains, translucent medium 
dark grey in part, friable to moderately hard, 
coarse to predominantly very coarse grained, 
occasional granules to medium pebbles, 
predominantly subrounded to rounded, 
subangular in part, moderate sphericity, well 
sorted quartz, trace to rare moderately weak 
quartz mu-growth cementation, trace very 
light grey argillaceous matrix, common in 
patches, trace co;M ied wood fragments, good 
to excellent visual porosity. 

FLUORESCENCE: No direct, no cut, no 
CI-us11 cut, patchy greenish yellow residue. 



46 0 Petroleum 
BHP 

g 5 a e 
Depth .t 

B E 3 

(mRT) { 5 
z 8 

s G : ” .* t.‘ORE DESCRIPTION SHEET 
a @ 5 rL 

COItE # 3 1855.5 mRT - 1882.5 mRT 
Rcw\wy: 37 111 (100%) 

Wrll: MINERVA-2A 
Permit: VICIP3 I 
Geologist(s): C.MENHENNI’IT/A. SYME 

1861.0 100 - - - CLAYSTONE: dark grey to greyish black, 
hard, subfissile, predominantly dark grey 
argillaceous material, trace quartz silt, trace 
Iilicro111i~;1ceous, non calcareous. 

FLUORESCENCE: No direct, no cut, no 
crush cut, patchy greenish yellow residue. 

1862.0 100 - - tr SANDSTONE: very light grey, translucent to 
very light grey grains, translucent medium 
dark grey in part, friable to moderately hard, 
medium to coarse grained, subangular to 
roundecl, moclerate sphericity, well sorted 
qlmrtz, trace to rare moderately weak quartz 
overgrowth cementation, rare very light grey 
argi I laceom matrix, trace coalified wood 
fragments, good to excellent visual porosity. 

FLUORESCENCE: No direct, no cut, no 
crush cut, patchy greenish yellow residue. 

1863.0 100 - - - SANDS’I’ONE: very light grey, translucent to 
very light grey grains, friable to moderately 
harcl, fine grained to granule, predominantly 
medi II III to coarse grained, subangular to 
subromdecl, moderate to high spheric&y, 
poorly sorted quartz, trace weak quartz 
overgrowth cementation, trace very light grey 
argillacrms matrix, trace weathered feldspar 
grains, excellent visual porosity. 

FLUOR13SCENCE: No direct, dull weak 
milky white cut and crush cut, patchy 
greenish yellow to bluish white residue. 



MC/P31 BASIC \\‘ELL CORIl~L.LXION REPORT MINERVA-2/2A 

5 6 BHP 
s 0 Petroleum 

1) z 
Depth B X 1 

(mRT) $ g $ z 

.% E. j 5 t‘() RE DESCRIPTION SHEET 
4 g 3 3 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Recowry: 27 m  (100%) 

Well: MINERVA-2A 
Permit: VIUP3 I 
Geologist(s): C.MENHENNIIT/A. SYME 

1863.6 100 - - tr SANDSTONE: brownish grey, translucent to 
very light grey grains, friable to moderately 
hard, fine grained to granule, predominantly 
rnediu tn to coarse grained, subangular to 
subroundcd, moderate to high sphericity, well 
sorted quartz, trace very weak quartz 
overgrowth cementation, trace to rare light 
olive grey to olive grey argillaceous matrix, 
trace organic specks, trace m ica, good to 
excellent visual porosity. 

FLUORESCENCE: No direct, weak m ilky 
white cut and crush cut, thin greenish yellow 
to bluish white residual ring. 

1865.0 100 - - - SANDSTONE: light grey, translucent to very 
light grey grains, ti-iable to moderately hard, 
fine to very coarse grained, predominantly 
medium to coarse grained, subangular to 
subrounded, moderate to high sphericity, 
moderately sorted quartz, trace moderately 
strong quartz overgrowth cementation, trace 
m icrocrystalline pyrite cement in part, rare 
very light grey argillaceous matrix, common 
in patches, excellent visual porosity. 

FLUORESCENCE: No direct, no cut, dull 
weak m ilky white crush cut, thin patchy 
greenish yellow to bluish white residual ring. 



MC/P31 BASIC WELL COR,IPLETl(‘)N REPORT MINERV A-2/2A 

45 BHP 
0 Petroleum 

C( ) RI’: DESCRIPTION SHEET 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Recovery: 27 m  (100%) 

Well: MINERVA-2A 
Permit: VIC/P31 
Geologist(s): C.RLIENHENNI’~T/A. SYME 

SANDSTONE: light grey, translucent to very 
light grey grains, translucent pale green in 
part, friable to moderately hard, fine to very 
coarse grai ned, predominantly medium to 
coarse grained, subangular to subrounded, 
moderate to high sphericity, moderately 
sorted quartz, trace moderately strong quartz 
overgrowth cementation, trace 
m icrocrystalline pyrite cement, trace very 
light grey argillaceous matrix, common in 
patches, good visual porosity. 

FIJJOI~i%CENCE: No direct, no cut, dull 
weak m ilky white crush cut, thin greenish 
yellow to bluish white residual ring. 



vIc/P31 BASIC \I’ELL C’ORlIUZ’I-ION REPORT MINERV A-2/2A 

b 6 BHP 
E 0 Petroleum a 

Depth 3 .r: 5 
E m 

(mRT) 2 5 s z 

.* E ,; -E CORE DESCRIPTION SHEET 
t-2 8 v TJ 

CORE # 3 1X55.5 mRT - 1882.5 mRT 
Recovery: 37 m  (I 00%) 

Well: RIINERVA-2A 
Permit: VIUP31 
Geologist(s): C.MENHENNITT/A. SYME 

1867.0 60 - - - SANDSTONE: light grey, translucent to light 
grey grains, translucent dark grey in part, 
moderately hard, very fine to medium 
grai ned, predominantly fine grained, 
subangular to subrounded, moderate to high 
spherici ty , well sorted quartz, trace 
moderately strong silica cement, trace 
m icrocrystalline pyrite cement, trace to rare 
very light grey argillaceous matrix, trace 
coalified wood fragments, good visual 
porosity , t t-ace in t raclasts of and interbedded 
with: 

40 - - tr CLAYSTONE: medium dark grey to dark 
grey black, firm  to moderately hard, 
subfissile in part, predominantly medium to 
dark brownish grey argillaceous material, rare 
quartz silt, trace m icrom ica, trace 
carbonaceous specks, non calcareous. 

FLUORESCENCE: No direct, dull weak 
m ilky white cuf and crush cut, patchy pale 
greenish yellow residue. 

1868.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, moderately hard, very fine to 
inedi ii ni grai ned, predominantly fine grained, 
subanguliu- to subrounded, moderate to high 
spherici ty , well sorted quartz, trace 
moderately strong silica cement, trace 
Inicrooryst~~llille pyrite cement, rare very light 
grey argi Ilaceous matrix, trace carbonaceous 
wisps, good visual porosity. 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, patchy pale 
orecnish yellow residue. 0 



VIc/P31 BASIC WELL ~‘OR~iI~i.EI‘ION REPORT MINERVA-2/2A 

6 BWP 
0 Petroleum 

C( IRE DESCRIPTION SHEET 

tlORE # 3 1855.5 mRT - 1882.5 mRT 
lt~cwwry: 27 11: (I 00%) 

Well: MINERVA-ZA 
Pertltit: \‘lC/P31 
Geologist(s): C.MENHENNI’IT/A. SYME 

1869.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
to predominantly medium grained, subangular 
to subrotlnded, moderate to high sphericity, 
well sorted quartz, trace moderately strong 
si 1 ica cmei~ t , trace m icrocrystalline pyrite 
cement, t-:tre very light grey argillaceous 
mat l-ix, trace carbonaceous wisps, good visual 
porosity . 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, patchy pale 
greenish yellow resitlue. 

1870.0 100 - - tr SANIXTONE: light grey, translucent to light 
gt’ey gr:lins, friable to moderately hard, fine 
to predominantly medium grained, subangular 
to sul~rc~mlecl, moclerate to high sphericity, 
wdl sorted quartz, trace moderately strong 
silica cement, rare very light grey 
at-gi llaceous matrix, trace carbonaceous wisps, 
good vi siial porosity . 

FIM~RESCENCE: No direct, dull weak 
m ilky whik cut and crush cut, patchy pale 
greenish ytzl low residual ring. 



45 0 FZ,m ero E L v V 

B S 
&Ph 

.% f s 

(mRT) 5 5 2 2 
LLI 3 2 .* 
# 

c:( )RE DESCRIPTION SHEET 
d 5 u 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Rwovery: 27 111 (I 00%) 

Well: MNERVA-2A 
PerIllit: VIUP31 
Geologist(s): C.MENHENNIlT/A. SYM33 

1871.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
to predominantly medium grained, subangular 
to subrounded, moderate to high sphericity, 
well sorted quartz, trace moderately strong 
si 1 ica cement , trace microcrystalline pyrite 
cement, rare very light grey argillaceous 
matrix, trace carbonaceous fragments, trace 
feldspar grains, good visual porosity. 

FLUORESCENCE: No direct, dull weak 
milky white cut and crush cut, patchy pale 
greenish yellow residual ring. 

1872.0 100 - - tr SANDSTONE: light grey, translucent to light 
grcy grains, friable to moderately hard, 
mecl i \I m to coarse grai ned , predominantly 
medium grained, trace granules, subangular to 
subrouncl~cl, moderate to high sphericity, 
moderate1 y we1 I sorted quartz, trace 
moderately strong silica cement, trace 
microcrystalline pyrite cement, rare very light 
grey argi I laceous matrix, trace carbonaceous 
fragments, trace feldspar grains, good visual 
porosity . 

FLUORESCENCE: No direct, dull weak 
milky white cut and crush cut, patchy pale 
e veenish yellow residue. 



VWP31 BASIC \\‘ELL COR~IPLL~I’ION REPORT MINERVA-2RA 

46 BHP 
0 Petroleum 

c:( )RE DESCRIPTION SHEET 

CORE # 3 1855.5 mRT - 1882.5 mRT 
fhwvtt1*y: 27 111 (100%) 

Well: RIINERVA-2A 
Permit: VIC/P31 
Grologist(s): C.MENHENNI’TT/A. SYME 

1872.8 100 - - tr SANDSTONE: light grey to light brownish 
grey, translucent to light grey grains, friable 
to moderately hard, medium to coarse 
grained, predominantly coarse grained, trace 
granules, s&angular to subrounded, moderate 
to high sphericity, moderately well sorted 
quartz, Irace inoderately strong silica cement, 
rare very light grey to light brownish grey 
argillaceous matrix, trace carbonaceous 
fragments, trace feldspar grains, good to 
excellent visual porosity. 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, patchy pale 
greenish yellow residue. 

1874.0 100 - - - SANDSTONE: light grey to light brownish 
grey, translucent to light grey grains, friable 
to moderately hard, medium to coarse 
grained, predominantly coarse grained, trace 
granules, subangular to subrounded, angular 
in part, moderate to high sphericity, 
moderately well sorted quartz, trace 
moderately strong silica cement, rare very 
light grcy to light brownish grey argillaceous 
matrix, (race feldspar grains, good to 
excellent visiial porosity. 

FLUORESCENCE: No direct, dull weak 
m ilky white cut and crush cut, patchy pale 
greenish yellow residue. 



6 0 Petroleum 
BHP 

jg b V V Z 
&Pa 

.* 3 C 23 

(mRT) 2 5 g f 
E 

2 .% C( IRE DESCRFIION SHEET 
a 3 0 0 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Recovu-y: 27 111 (100%) 

Well: RIINERVA-2A 
I’erlllit: VIC/P3 I 
Gtwlogist(s): C.RIENHENNITT/A. SYME 

1875.0 100 - - - SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, 
medium to coarse grained, predominantly 
coarse grai neci, trace granules, subangular to 
subrounded, angular in part, moderate to high 
sphericity, moderately well sorted quartz, 
trace motlerately strong silica cement, trace 
microcrystalline pyrite cement, rare very light 
grey argillaceous matrix, trace feldspar 
grains, trace weathered feldspar grains, good 
visual porosity. 

FLUORESCENCE: No direct, dull weak 
milky white cut and crush cut, patchy pale 
greenish yellow residue. 

1876.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, 
mcd i um to coarse grained, predominantly 
coarse grained, rare to minor granules, 
subangular to subrounded, angular in part, 
moderate to high sphericity, moderately well 
sorted quartz, trace moderately strong silica 
cement, i-are very light grey argillaceous 
matrix, trace feldspar grains, good visual 
porosity. 

FLUORI3SCENCE: No direct, dull weak 
milky white cut and crush cut, patchy pale 
greenish yellow residue. 



46 / Petroleum 
BHP 

8 L a aJ Z 
Depth .* aI A 

(mRT) 2 5 g 2J 

G 
c 

2 .Z & c:( 11~1;: DESCKI PTION SHEET 
c;l e 3 0 

CORE # 3 1855.5 mRT - 1882.5 mRT 
Recovery: 37 111 (100%) 

Well: RIINERVA-2A 
PerIllit: VIC/P3I 
Gcwlogist(s): C.iVlENHENNI’IT/A. SYME 

1877.0 100 - - tr SANDSTOIW: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
to medium grained, predominantly medium 
grained, trace coarse grains, subangular to 
subrounded, angular in part, moderate to high 
spherici ty , well sorted quartz, trace 
moderately strong silica cement, rare very 
light grey argillaceous matrix, trace feldspar 
grains, rare weathered feldspar grains, trace 
coalified wood fragments, good to excellent 
visilal lm-osi ty . 

1XCJORl3XlQ’WE: No direct, dull weak 
milky white cut and crush cut, moderately 3 
thick moderately bright greenish yellow to 
bluish white residual ring. 

1878.0 100 - - tr SANDS’L’ONE: light grey, translucent to light 
b W-ey grains, friable to moderately hard, fine 
to medill III grained, predominantly medium 
grained, trace coarse grains to granules, 
subanglk- to subrounded, angular in part, 
moderate spherici ty , well sorted quartz, trace 
rnotlcrately strong silica cement, trace 
Inicrocr-ys~alline pyrite cement, rare very light 
grey argillnceo~ls matrix, trace wispy dark 
~-ey argillaceous matrix, trace feldspar 
Lrains, rare weathered feldspar grains, trace 
coali fietl wood fragments, good to excellent 
vi siial lxx-osi ty . 

l~LlJORGCENCI~: No direct, dull weak 
milky whife cut and crush cut, very patchy 
pale greenish yellow residue. 



vwP31 BASIC WELL C:ORIPLE’I‘ION REPORT MINERVA-2/2A 

5 46 BHP 
8 0 Petroleum 

Q) = 
&Ph 3’ 

.2 1 
(I E: 

(mRT) 2 
= El 

z s c 
.% Lr, * 
Id g 5 Q  5 CX IRE DESCRIPTION SHEET 

(X)KE # 3 1855.5 mRT - 1882.5 mRT 
Ikwwry: 27 111 (100%) 

Well: RIINERVA-2A 
Permit: VIC/P3 I 
Geologist(s): C.MENHENNI’ITIA. SYME 

1879.0 100 - - r SA!WS’I‘ON1’:: light grey, translucent to light 
grey grains, moderately hard, fine to medium, 
predoln i nant I y medi 11 m  grained, trace coarse 
grains to granules, subangular to subrounded, 
angular in part, moderate sphericity, well 
sorted quartz, trace moderately strong silica 
cement, trace m icrocrystalline pyrite cement, 
rare very light grey argillaceous matrix, trace 
feldspar grains, rare weathered feldspar 
grains, trace amber, m inor wisps of very dark 
grey argi 1 laceoils matrix and coalified 
carbonaceous material, trace large pebble- 
sized intraclasts of sandstone (as above), good 
visi1;11 porosity. 

FLUOIWSCENCE: No direct, dull weak 
m ilky white cut and crush cut, dull thin 
patchy greenish yellow residual ring. 

1880.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
grai net1 to SIWII pebbles, predominantly 
co;u-se \o very coarse grained, subangular to 
predominantly subrounded, rounded in part, 
nmiera~e to high sphericity, moderately 
sorted cp-tz, trace moderately strong silica 
celnc’iit , I race very 1 igh t grey argillaceous 
matrix, trace wisps of medium to dark grey 
argilhccmls matrix, trace feldspar grains, 
trace co;M ied wood fragments, good to 
excellent visual porosity. 

FLUOIWXENCE: No direct, no cut, no 
c~-~rsh cut, p:~chy very weak greenish yellow 
resitl ik. 



45 0 Petroleum 
BHP 

8 i 1) 
&Pfi 

.Z tii E : 

(mRT) % 5 5 g 
5 & j .I t’( )RE DESCRIPTION SHEET 
Id $ c3 rd 

t‘ORE # 3 1855.5 mRT - 1882.5 mRT 
Ihwery: 27 in (100%) 

Well: RIINEHVA-2A 
I’c*riliil: VICYY3 I 
C;edogist(s): C.R4ENHENNIlT/A. SYME 

1881.0 100 - - tr CLAYSTONE: medium dark to dark grey, 
subblocky to blocky, hard to very hard, 
predominantly tight olive grey to olive grey, 
trace qu;\rtz silt, trace organic specks, trace 
inicromica, non catcareous. 

1W!O1U?XIDCE: No direct, no cut, no 
CTus11 cut, patchy very weak greenish yellow 
rcsidiic. 

1882.0 100 - - tr SANl>S’l’<‘>NE: tight grey, translucent to 
tight grey grains, translucent medium to dark 
grey grains in part, moderately hard, fine to 
co;rrse grai ned, predominantly medium 
grained, subangular to subrounded, moderate 
to high sphericity, welt sorted quartz, trace 
~node~-;~ly we;zk silica cement, rare very light 
gr-cy argillaceo~~s matrix, trace carbonaceous 
wisps, good to excellent visual porosity. 

FLU(.)I<IXXNCE: No direct, dull weak 
milky white cut and crush cut, moderately 
thin moderately bright bluish white residual 
ring. 



vwP31 BASIC WELL CORlI’LETION REPORT MINERVA-2/2A 

1882.5 

49 BHP 
0 Petroleum 

c:( )RE DESCRIPTlON SHEET 

(:ORE # 3 1855.5 mRT - 1882.5 mRT 
Rrxwery: 27 111 (100%) 

Well: MINERVA-2A 
Permit: VIUP31 
Geologist(s): C.MENHENNI’IT/A. SYME 

SAtYDS’l’ONE: tight grey, translucent to light 
grey grains, moderafely hard, fine grained to 
very small pebbles, predominantly medium to 
coarse sand, subangular to subrounded, 
rounded in part, high to moderate sphericity, 
trace moderately strong silica cement, trace 
m icrocrystal t ine pyrite cement, rare very light 
grey argit taceoiis matrix, trace wisps of 
medium to dark grey argillaceous matrix, 
trace c~~1-1~o11aceous fragments, good visual 
porosi 1 y . 

FLUORESCENCE: No direct, dull weak 
m i I ky white cut and crush cut, dull thin 
tmtchy grcttnistl yet tow residual ring. 



VwP31 BASIC \\‘ELL ~:OR’lI’L,E1‘ION REPORT MINERVA-2/2A 

45 BHP 
0 Petroleum 

CORE DESCRWTION SHEET 

(‘ORE # 4 1915 mRT - 1942.75 mRT 
l~vco\wy: 27.75 m  (99%) 

Well: RIINERVA-2A 
I’L’l-lllil: \‘lCIP31 
Geologist(s): C.RIENHENNITI’/A. SYME 

1915.0 100 - - tr SANDSTONE: light to medium light grey, 
clear to translucent medium grey grains, 
friable to moderately hard, medium grained to 
small pebbles, predominantly medium to 
coarse grai ned, subrounded to rounded, 
moderate to high sphericity, moderately 
sorted, trace moderately strong silica cement, 
trace m icrocrystalline pyrite cement, trace 
very light grey argillaceous matrix, trace 
carbonaceous fragments, good to excellent 
visual porosity. 

FI ,UOMSCENCE: No direct, no cut, dull 
weak m ilky white crush cut, moderately thin 
moderately weak greenish yellow residual 
ring. 

1916.0 100 - - tr SANIXG’I’ONE: light to medium light grey, 
clear to translucent medium grey grains, 
friable to moderately hard, medium grained to 
small pebbles, predominantly medium to 
come grained, subangular to rounded, 
modcrate to high sphericity, moderately 
sorted, trace moderately strong silica cement, 
trace wc’;it tiered m icrocrystalline pyrite cement 
in part, trace very light grey argillaceous 
m ;u 1-i x, t I-xe carbonaceous fragments, good to 
excellent visual porosity. 

FI,UOI~ESCL~NCE: No direct, no cut, dull 
weak m ilky white crush cut, moderately thick 
moderately bright greenish yellow residual 
ring. 



46 0 Petroleum 
BWP 

g i 0) 
&Ph 

.% 3 % 

(mRT) s 5 
5 E 

5 r;,s”f s 
CX IRE DESCRIPTlON SHEET 

3 # E 3 

CORE # 4 1915 mRT - 1942.75 mRT 
Rcxwvery: 27.75 m (99%) 

Well: RlINERVA3A 
Permit: \‘ICIPBi 
Geolk)gist(s): C.R4ENHENNI’IT/A. SYME 

1917.0 100 - - tr SANDSTONE: light to medium light grey, 
clear to light grey to translucent medium grey 
grains, friable to moderately hard, medium 
grained to small pebbles, predominantly 
coarse to granule grained, subangular to 
rounded, nloderate to high sphericity, 
moderately sorted, trace moderately strong 
si I ica cmcii t, trace microcrystalline pyrite 
cement, trace to rare very light grey 
argillaceous matrix, trace carbonaceous 
fragments, thin lamina of medium dark grey 
argillaceous material, good visual porosity. 

FLUORLZXENCE: No direct, no cut, dull 
weak milky white crush cut, moderately thin 
moderately weak greenish yellow residual 
ring. 

1918.0 100 - - tr SANDS’I’ONE: light to medium light grey, 
clear to light grey to translucent medium grey 
grains, I‘riable to moderately hard, fine to 
coarse grained, predominantly medium 
grained, subangular to subrounded, moderate 
to high sphericity, well sorted, trace to rare 
inotlcrately strong silica cement, trace 
inicrocrystalline pyrite cement, trace very 
light grey argillaceous matrix, trace coalified 
wood fragments, thin lamina of medium dark 
grey argi I Iaceous material, good visual 
porosity. 

FLUORESCENCE: No direct, no cut, dull 
weak milky white crush cut, moderately thick 
moderately bright greenish yellow residual 
ring. 



VwP31 ISASIC \VELL CO~Il’Ll~TlON REPORT MINERVA-2/2A 

49 BHP 
0 Petroleum 

C( ) RE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
kwvery: 27.75 m  (99%) 

Well: RIINERVA-2A 
f’el-riiit: VlCIP3 I 
Geologist(s): C.MENHENNITT/A. SYTME 

1919.0 100 - - tr SANDSTONE: light to medium light grey, 
clear to light grey to translucent medium grey 
grains, friable to moderately hard, fine grains 
to granules, predominantly coarse grained, 
subangular to subrounded, moderate 
sphericity, poorly sorted, trace to rare 
moderately strong silica cement, trace 
iiiicroci-ystalline pyrite cement, trace very 
light grey argillaceous matrix, trace 
carbonaceous fragments, good visual porosity. 

FLUORIXXNCE: No direct, no cut, dull 
weak m ilky white crush cut, moderately thin 
moderately weak greenish yellow residual 
ring. 

1920.0 100 - - t1 SANDSTONE: light grey, clear to translucent 
medium grey grains, friable to moderately 
hard, W I-Y fine to medium grained, very 
coarse grains to small pebbles in part, 
predominantly medium grained, subangular to 
subrounded, moderate to high sphericity, 
moderately sorted, trace moderately strong 
silica cement, trace m icrocrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, trace carbonaceous fragments, thin 
wispy laniinae of olive grey argillaceous 
material, good visual porosity. 

FLUORESCENCE: No direct, no cut, dull 
weak m ilky white crush cut, moderately thin 
motlc~~tcly w3;tl; greenish yellow residual 
ring. 



vIc/P31 BASIC WELL ~IOR41’LETION REPORT MTNERVA-2/2A 

46 BHP 
0 Petroleum 

C’( )RI;: DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
K~~wwry: 37.75 m  (99%) 

Well: hIINERVA-ZA 
f’crlnit: VIUP3 1 
Geologist(s): C.MENIIENNI’IT/A. SYME 

1921.0 100 - - tr SANDSTONE: light grey, clear to translucent 
light grey grains, moderately hard, fine to 
n~edium grained, subangular to subrounded, 
moderate to high sphericity, very well sorted, 
trace moderately strong silica cement, trace 
m icrocrystalline pyrite cement, rare very light 
grey argillaceous matrix, trace carbonaceous 
fragments, thin wispy lam inae of olive grey 
argillaceous material, fair to good visual 
porosity . 

FLUOR12SCENCE: No direct, no cut, dull 
weak Inil ky white crush cut, moderately thick 
moderately bright greenish yellow residual 
ring. 

1922.0 100 - - tr SANDS’I‘ONE: light grey, clear to translucent 
light grey grains, moderately hard, fine to 
imxliiirn yxined, coininon coarse grains to 
granules, subangular to rounded, moderate to 
high sphericity, moderately sorted, trace 
moderately weak to moderately strong silica 
cement, trace m icrocrystalline pyrite cement, 
trace very light grey argillaceous matrix, trace 
coalified woody fragments, good visual 
lmrosi ty . 

FLUORESCENCE: No direct, no cut, dull 
weak m ilky white crush cut, moderately thin 
moderately weak greenish yellow residual 
ring. 



vIc/P31 BASIC \YELL COMPLE’I’ION REPORT MINERVA-2/2A 

45 BHP 
0 Petroleum 

(3 1 RE IXSCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Rtxwrry: 27.75 m  (99%) 

Well: RIINERVA-2A 
Pennit: VlUP31 
Geologist(s): C.MENHENNITT/A. SYME 

1923.6 100 - - tr S  A  NDS’I‘O N E: medi iI m  grey , translucent to 
light grey to translucent medium grey grains, 
friable, I’itie to very coarse grains, 
predominantly medium to coarse grained, 
subangular to subrounded, rounded in part, 
moderate to occasional high sphericity, well 
sortet! cpm-tz, trace weak silica cement, trace 
m icrocryst:~liine pyrite cement, trace very 
light grey q$llaceous matrix, trace 
C;~t-b(~ll;lC‘t’olls 1’ragmen ts, good to excellent 
visual porosity. 

FIAJORESCENCE: No direct, no cut, dull 
weak m ilky white crush cut, patchy greenish 
yellow residue. 

1924.0 100 - - tr SANNDS’I‘ONE: medium grey, translucent to 
light grey to translucent light medium grey 
grains, t‘r-ihle to moderately hard, fine to 
copse gr:Cns, granules in part, predominantly 
medium to coarse grained, subangular to 
sulm~~~~clcd, low to moderate sphericity, 
modmtely sorted quartz, trace moderately 
strong silica cement, trace m icrocrystalline 
pyrite cement, trace very light grey 
argillaceous matrix, medium dark grey in 
patches, trace carbonaceous fragments, trace 
moderate reddish brown oxidised coal 
fragm rnts, good visual porosity. 

1WJOIClISCENCE: No direct, no cut, dull 
wok m i Iky white crush cut, patchy greenish 
ye1 low residue. 



vIcrP31 BASIC WELL C‘OR~II’LETION REPORT MINERVA-2/2A 

4b BHP 
/ Petroleum 

C( ,RE DESCRIPTION SHEET 

(:ORE # 4 1915 mRT - 1942.75 mRT 
kc*ovt~ry: 27.75 m (99%) 

Well: RlINER\‘A-2A 
Pel-Illit: VIC/P31 

Grologist(s): C.MENHENNITI’/A. SYME 

1925.0 100 - - tr SANDSTONE: medium grey, translucent to 
translucent light medium grey grains, friable 
to moderately hard, fine to very coarse 
grains, predOminant!y medium to coarse 
grained, occasional very coarse grains to 
granules, subrounded to rounded, moderate to 
occasional high sphericity, moderately sorted 
quartz, trace moderately weak silica cement, 
trace microcrystalline pyrite cement, trace 
very light grey argillaceous matrix, trace 
coalifiecl wood fragments, good visual 
porosity. 

1XUOlWSCENCE: No direct, no cut, dull 
wcr~!; milky white crush cut, moderately thick 
moderatc!y bright greenish yellow residual 
ring. 

1926.0 100 - - - SAIWS’WNE: medium grey, translucent to 
light grey grains, friable to moderately hard, 
fine grains to small pebbles, predominantly 
coarse to very coarse grained, subrounded to 
occasional rounciecl, low to moderate 
sphericity, moclerately sorted quartz, trace 
moderately strong silica cement, trace 
microcrystalline Pyrite cement in part, trace 
very light grcy argillaceous matrix, good 
visual porosity. 

l~IJU~~l~i5XENCE: No direct, dull weak 
milky white cut and crush cut, moderately 
thick c!u!! greenish yellow residual ring. 



VwP31 BASIC: \YELL COR~II’LL‘:‘I’ION REPORT MINERVA-2/2A 

1927.0 70 

30 

tr 

ab 

6 BHP 
0 Petroleum 

C‘( )RE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Rwhwry: 27.75 m (99%) 

Well: I\IINERVA-2A 
Perlnit: VIUP31 
Geologist(s): C.MENHENNI’IT/A. SYME 

SANDSTONE: medium grey, translucent to 
translucent medium dark grey grains, 
moderately Ilard, very fine to occasional fine 
grains, COIIIII~OII silt, subangular to 
si~broi~ndec!, moderate sphericity, well sorted 
quartz, trace moderately strong silica cement, 
rare to minor very light grey argillaceous 
matrix, trace carbonaceous material, poor to 
fair visual porosity. 

CARM~NACEOUS CLAYSTONE: dark 
grey, moderately hard to hard, predominantly 
olive grey argillaceous material, abundant 
carboniaceous specks and flecks, minor quartz 
silt, rare very fine quartz sand, trace 
microcrystalline pyrite, trace micromica, 
finely laminatet! with sandstone. 

FLUORi(:SCENCE: (sandstone) No direct, 
no cut, dull weak milky white crush cut, 
mocleratrly thick dull greenish yellow residual 
ring. 



vIcrP31 BASIC \I’ELL COhIPLETION REPORT MINERVA-2/2A 

1928.0 80 

20 

6 BHP 
0 Petroleum 

C( 1 RE # 1 I9 I5 mRT - 1942.75 mRT 
Rwvnwy: 27.75 m  (99%) 

Well: MNERVA-2A 
Permit: VlUP31 
Geologist(s): C.RIENHENNITI’/A. SYME 

CIAYS’I’ONE: dark grey, moderately hard to 
hard, prcxlominantly olive grey argillaceous 
mntcrial, m inor quartz silt, m inor very fine 
quartz sand, rare carbonaceous specks, trace 
m icrocrystalline pyrite, trace m icrom ica, 
finely lam inated with sandstone. 

SANDSTONE: medium grey, translucent to 
translucent nwli um dark grey grains, 
moderately hard, very fine to occasional fine 
grains, com~non silt, subangular to 
subrounded, moderate sphericity, well sorted 
quartz, trxx nmlerately strong silica cement, 
rare to m inor very light grey argillaceous 
matrix, trace carbonaceous material, poor to 
fair visual porosity. 

FLUORESCIWCE: No direct, no cut, dull 
weak m ilky white crush cut, patchy dull 
greenish yellow residual ring. 



vIuP31 BASIC WELL ~‘OR~II’LETION REPORT MINERVA-2/2A 

1929.0 90 

10 

46 BHP 
0 Petroleum 

c:( ,RE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Rctwwry: 37.75 m  (99%) 

Well: MINERVA-2A 
Prnnit: VIC/P31 
Geologist(s): C.MENHENNIlT/A. SYME 

CLAYSTONE: dark grey, moderately hard to 
hard, predominantly olive grey argillaceous 
material, m inor quartz silt, rare very fine 
quartz grains, rare carbonaceous specks and 
fragments, trace m icrocrystalline pyrite, 
m icrocrystalline pyrite nodules in part, trace 
m icrom ica, finely lam inated with sandstone. 

SANDSTONE: medium grey, translucent to 
translucent mecliunl dark grey grains, 
motlerately hard, very fine to occasional fine 
grains, COII~~~II silt, subangular to 
st~bro~mclecl, moderate sphericity, well sorted 
quartz, trace moderately strong silica cement, 
rare to m inor very light grey argillaceous 
matrix, trace carOonaceoiis material, poor to 
fair visual porosity. 

FLUOIWXENCE: No direct, no cut, no 
crush cut, weak dull patchy greenish yellow 
resicl tie. 



vwP31 BASIC \YELL CORlPLETIC)N REPORT MINERVA-2/2A 

1930.0 80 

20 

45 BHP 
0 Petroleum 

C‘ORE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 27.75 m  (99%) 

Well: MNERVA-2A 
Per-tnit: VIC/P31 
Ck,logist(s): C.MENHENNlTT/A. SYME 

S;N11)S'1'0NlQ mecl i urn grey , translucent to 
transl went mecliuln dark grey grains, 
moderately hard, very tine to occasional fine 
grains, common silt, subangular to 
subrounded, moderate sphericity, well sorted 
quartz, trace moderately strong silica cement, 
rare to m inor very light grey argillaceous 
niatri x, trace carbonaceous material, poor to 
fair visual porosity . 

CLAYS’I’OiW: dark grey, moderately hard to 
hard, predominantly olive grey argillaceous 
materi& rniiior quartz silt, rare very fine 
quartz grains, rare carbonaceous specks and 
fragments, trace m icrocrystalline pyrite, trace 
amber, trace m ica flakes, finely lam inated 
with sandstone. 

FLUORINXNCE: M ineral fluorescence 
from  amber. 



MC/P31 BASIC \\‘ELL CORII’LETION REPORT MINERVA-2/2A 

6 0 R%3um er 

CORE DESCCUPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
I\luJvery: 27.75 111 (99%) 

Well: RIINER\‘A-ZA 
krillit: VICIP3I 
Geologist(s): C.lVENMENNlTI’/A. SYME 

1931.0 95 - - tr SANDSTONE: medium grey, translucent to 
translucent medium dark grey grains, 
moderately hard, fine to medium grained, 
subangular to rounded, high sphericity, well 
sortccl quartz, trace moderately strong silica 
cement, rare to m inor very light grey 
argillaceous matrix, trace carbonaceous 
rnatcrial, i*aii- visual porosity. 

5 - - r CLAYSTONE: dark grey, moderately hard, 
pretloininantly olive grey argillaceous 
material, rare quartz silt, rare carbonaceous 
specks and fragments, trace m icrom ica, non 
calcareous, tinely lam inated with sandstone. 

I~LUOIWX’13NCE: No direct, no cut, dull 
wc;lk m ilky white crush cut, thin dull greenish 
yell~~w resitliial ring. 

1932.0 90 - - tr SANDSTONE: medium grey, translucent to 
t ram1 ucen t medium dark grey grains, 
moderately hard, f-ine to occasional medium 
grained, subangular to rounded, high 
spherici ty , wel I sorted quartz, trace 
n~oclenitely strong silica cement, rare to m inor 
very light grey argillaceous matrix, trace 
carboni~ccous material, fair visual porosity. 

10 - - r CLAYS’WNE: dark grey, moderately hard, 
sihfissile in part, predominantly olive grey 
nrgillaccoiis material, trace quartz silt, rare 
carl~o~~xec~~s specks, trace m icrom ica, non 
calcareous, finely lam inated with sandstone. 

FLUOIWSCENCE: (sandstone) No direct, 
dull we;& m ilky white cut and crush cut, 
mxleratcly thick clull greenish yellow residual 
ring. 



MC/P31 BASlC M’ELL CORIPLETION REPORT MlNERVA-2/2A 

46 BHP 
0 Petroleum 

C( 1 RE DESCRIPTION SHEET 

CORE # 4 I915 mRT - 1942.75 mRT 
Recovery: 27.75 m (99%) 

Well: MlNERVA-2A 
Penn i t: VIUP3 1 
Geologist(s): C.MENHENNITT/A. SYME 

1932.5 100 - - tr CLAYSTONE: medium dark grey, hard, 
subblocky, predominantly olive grey 
argi Ilaceous material, trace quartz silt, trace 
micromica, trace carbonaceous specks, non 
calcareous. 

FLUORESCENCE; No direct, no cut, no 
crush cut, patchy dull greenish yellow 
resid ire. 

1933.0 90 - - tr CLAYSTONE: medium dark grey, hard, 
subblocky to subfissile, predominantly olive 
grey argi Ilaceous material, trace quartz silt, 
trace micromica, trace carbonaceous specks, 
non calcareous. 

10 - - tr SANDSTONE: medium grey, translucent to 
translucent medium grey grains, moderately 
hard to hard, very fine to fine grained, 
subangular to subrounded, high spheric& 
well sort& quartz, trace moderately strong to 
strong silica cement, trace microcrystalline 
pyrite cement, rare very light grey 
argillaceous matrix, trace carbonaceous 
material, poor to fair visual porosity. 

FLUORESCENCE: No direct, no cut, no 
msh cut, moderately thick dull greenish 
yellow residual ring. 



vIc/F31 BASIC WELL COMPLETION REPORT MINERVA-2/2A 

Depth 
W W  

1934.0 80 

20 

tr 

tr 

6 BHP 
4 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 27.75 m  (99%) 

Well: MINERVA-2A 
Permit: WC/P3 1 
Geologist(s): C.MENHENNITT/A. SYME 

SANDSTONE: very light grey, translucent to 
light grey grains, moderately hard, fine 
grai ned to med iu In pebbles, predominantly 
very coarse grains to small pebbles, 
subrounded to rounded, moderate to high 
spherici ty , moderately sorted quartz, rare 
very light grey argillaceous matrix, rare 
coali fied carbonaceous fragments with 
abundant m icrocrystalline pyrite alteration, 
fair visiial porosity. 

CLAYSTONE: interbedded with sandstone, 
medium dark grey, moderately hard, 
predominantly olive grey argillaceous 
material, rare to m inor carbonaceous material, 
trace m icrocrystalline pyrite. 

FLUORESCENCE: (from  sandstone) No 
direct, no cut, dull m ilky white crush cut, 
patchy dull greenish yellow residue. 



VWP31 BASIC WELL CORlI’LETION REPORT MINERV A-212 A 

46 BHP 
0 Petroleum 

CORE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 27.75 m (99%) 

Well: RIINERVA-2A 
Permit: WC/P3 I 
Geologist(s): C.MiZNHENNITI/A. SYME 

1935.0 90 - - tr SANDSTONE: medium grey, translucent to 
translucent medium grey grains, moderately 
hard to hard, very fine to fine grained, trace 
medium grains, subangular to subrounded, 
high sphericity, very well sorted quartz, trace 
moderately strong to strong silica cement, 
trace microcrystalline pyrite cement, rare to 
minor very light grey argillaceous matrix, 
trace carbonaceous material, poor to fair 
visual porosity. 

10 - - tr CLAYSTONE: medium dark grey, 
moderately hard to hard, subblocky to 
subtissilc, predominantly olive grey 
argillaceous material, trace quartz silt, trace 
carbonaceous specks and fragments, trace 
micromica, thin wispy laminations within 
sandstone. 

FLUORESCENCE: No direct, no cut, no 
crush cut, pntchy very weak greenish yellow 
residue. 

1936.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
to very coarse grains, predominantly coarse to 
very coarse, subangular to subrounded, 
rounded in part, moderate to high sphericity, 
poorly sorted quartz, trace moderately weak 
silica cement, trace microcrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, t r-act’ co;11 i tied carbonaceous 
fragments, t’air to good visual porosity. 

FLUORESCENCE: No direct, dull weak 
milky white cut and crush cut, moderately 
thick dull greenish yellow residual ring. 



VmP31 BASIC WELL CORlPLETION REPORT MINERV A-t/2A 

46 BHP 
0 Petroleum 

C( IRE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 37.75 m (99%) 

Well: MlNERVA-2A 
I’erlnit: VIC/P3 I 
Geologist(s): C.R,lENHENNITT/A. SYME 

1937.0 100 - - tr SANDSTONE: light grey, translucent to light 
grey grains, friable to moderately hard, fine 
grains to small pebbles, predominantly coarse 
grains to granules, subangular to subrounded, 
rounded in part, low to high sphericity, very 
poorly sorted quartz, trace moderately strong 
si 1 ica ceinen t , trace microcrystalline pyrite 
cement, trace very light grey argillaceous 
matrix, trace coal i tied carbonaceous 
fragments, good visual porosity. 

FLUORESCENCE: No direct, dull milky 
white, cut and crush cut, patchy dull greenish 
yellow residue. 

1938.0 100 - - tr SANDSTONE: medium light grey, 
translucent to light grey grains, translucent 
medium light grey in part, friable to 
moderately hard, tine grains to small pebbles, 
predomin:intly coarse grains to granules, 
subangular to subrounded, rounded in part, 
moderate to high sphericity, very poorly 
sorted quartz, trace to moderately weak silica 
cement, trace microcrystalline pyrite cement, 
trace very light grey argillaceous matrix, trace 
partly pyritised coalified carbonaceous 
fragments, good visual porosity. 

FLUOKIXXNCE: No direct, dull milky 
white cut mi crush cut, moderately thick dull 
grccnisli yellow residual ring. 



MC/P31 BASlC WELL C’OR1PLETI( IN REPORT MINERVA-2/2A 

45 BHP 
/ Petroleum 

C( ) RE DESCRIPTION SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 27.75 m (99%) 

Well: MINERVA-2A 
Pertnit: VIC/P3 I 
drologist(s): C.RIEIWENNIl’T/A. SYME 

1939.0 100 - - tr SANDSTONE: medium grey, translucent to 
light grey grains, friable to moderately hard, 
fine to very coarse grained, predominantly 
coarse to very coarse grained, subangular to 
subrounded, rounded in part, moderate to 
high sphericity, moderately sorted quartz, 
trace to moderately weak silica cement, trace 
microcrystalline pyrite cement, trace very 
light grey argillaceous matrix, good to 
excellent visual porosity. 

FLUORESCENCE: Nil. 

1940.0 60 - - tr CLAYSTONE: medium dark grey, 
moderately hard to hard, subblocky, 
predominantly olive grey argillaceous 
material, trace quartz silt, trace carbonaceous 
specks, trace mica, trace sandstone intraclast 
within claystone. 

40 - - tr SANDSTONE: light grey, translucent to light 
grey grains, moderately hard to hard, very 
fine to fine grained, subangular to 
subrounded, high sphericity, well sorted 
quartz, trace moderately strong silica cement, 
minor very light grey argillaceous matrix, 
trace carbol~aceous material, trace amber, 
poor to t%r visual porosity. 

FLUORESCENCE: No direct, dull milky 
white cut and crush cut, moderately thick dull 
greenish yellow residual ring. 



V-K/P31 BASIC WELL CORII’LETION REPORT MINERVA-2/2A 

485 BHP 
d Petroleum 

CORE DESCRlPTI(-IN SHEET 

CORE # 4 1915 mRT - 1942.75 mRT 
Recovery: 27.75 m (99%) 

\Vell: RIINERVA-2A 
Permit: VIUP31 
Geologist(s): C.R1ENIWWWIT/A. SYME 

1941.0 100 - - tr SANDSTONE: light to medium light grey, 
translucent to light grey to translucent 
medium light grey grains, friable to 
moderately hard, fine to medium grained, 
predominantly fine grained, subrounded to 
rounded, moderate to high sphericity, well 
sorted quartz, rare moderately strong to 
strong silica cement, trace microcrystalline 
pyrite cement, microcrystalline pyrite nodules 
in part, trace very light grey argillaceous 
matrix, t r;lcc ciu-bonaceous fragments and thin 
wispy lami nae, trace amber, common burrows 
i II fi 1 Iecl w i t h med i II 111 dark grey argillaceous 
material and sandstone, good (fair in part) 
visual porosity . 

FLUORESCENCE: No direct, no cut, no 
crush cut, moderately thin dull greenish 
yellow residual ring. 

1942.1 100 - - tr SANDS’I‘ONI2 medium light grey, 
translucent to light grey to translucent 
medium light grey grains, friable to 
moderately hard, tine grained to granules, 
predominantly medium to coarse grained, 
subrounded to rounded, moderate to high 
spherici ty , moderately sorted quartz, rare 
moderately strong to strong silica cement, 
trace n7ici-ocryst~~lline pyrite cement, trace 
very light grey argillaceous matrix, trace 
cat-l~o~wxous fragments and wispy thin 
laminae, TV-ace ;unber, good (fair in part) 
visual porosity. 

FLUORIi=SCXNCE: No direct, no cut, no 
crush ait, patchy dull greenish yellow 
residue. 



vIcYP31 BASIC WELL CORU~LETIC)N REPORT MINERVA-2/2A 

4?# BHP 
/ Petroleum 

C( 1 RE DESCRIPTION SHEET 

C( IRE # 5 I943 mRT - 1969 mRT 
Rwhwy: 26 Ill ( loo%) 

Wrt I: RIINERVA-2A 
PetrInit: VlUP31 
Geologist: C.RIENHENNIlT/A. SYME 

1943.0 100 - - tr ARENACIXOUS CLAYSTONE: medium 
dark grey to dark grey, medium light grey in 
part, hard, common to abundant very fine to 
Cne grained quartz, trace carbonaceous 
flecks, trace m icrom ica, subfissile, non 
calcareous. 

FLUORESCENCE: JIO direct, no cut, no 
crush cut, patchy to thin dull greenish white 
residual ring. 

1944.0 70 - - - SANDS’I‘ONI~: very light grey to light grey, 
white to li@ t bluish grey grains, hard, fine to 
coarse grained, predominantly medium 
grained, subangular to subrounded, moderate 
to high sphericity , moderately well sorted 
quartz, coJnmon Jnoderately strong silica 
cement, occasional to m inor very light grey 
argillaceous matrix, trace weathered feldspar 
grains, t i-ace carbonaceo\Js fragments, poor 
vis\Jal porosity, with interlam inated coal: 

30 - - a COAL: brownish black to black, soft to 
moderately firm , predominantly dull, 
subvitreous in part, subconchoidal fracture in 
pal-t, IWe 10 OCCaSiOnal Silt, trace Idhetre 

scale amber clasts, trace very fine grained 
quartz. 

FLUORI~SCENCE: no direct, dull 
motleraMy fast greenish yellow cut, instant 
rnodcr~m$~ bright greenish yellow crush cut, 
moderately bright Jnoderately thick yellowish 
white resid\Jal ring. 



46 4 ETum e ro 8 5 Q) Z 
Depth .2 3 a 

(mRT) g $ g $ 
E 2. 

61 - .2 C( ,RE DESCRIPTION SHEET 
4 @ $ rj 

CORE # 5 1943 mRT - 1969 mRT 
Rr~covery: 26 111 (100%) 

Well: MINERVA-2A 
Perrnir: VIC/P3 I 
Geologist(s): C.RlENHENNIT7/A. SYME 

1945.0 100 - - c SANDSTONE: white to very light grey, clear 
to translucent grains, moderately hard, fine to 
coarse grainecl, predominantly medium to 
coarse, subangular to subrounded, angular in 
part, moderate to high sphericity, poorly to 
moderately sorted quartz, rare quartz 
overgrowth cementation, trace white 
argillaceous matrix, minor wispy coaly 
laminae, good to excellent visual porosity. 

FLUORESCENCE: no direct, dull 
moderately fast bleeding greenish yellow cut, 
dirt t to moderately bright greenish yellow 
crush cut, patchy to thick moderately bight 
greenish yellow residue. 

1946.0 100 - - r SANDSTONE: very light grey, clear to 
transt iicent grains, tight bluish grey grZIinS in 
par-c, ~nc,tlcrat~l y hard, predominantly medium 
to coarse grained, angular to subangular, 
su brou nded in part, moderate sphericity , well 
sorted quartz, minor moderately weak quartz 
overgrowth cementation, trace white 
argillaceous matrix, trace feldspar grains, 
trace carbonaceous wisps and fragments, fair 
to good vi sir al porosity. 

FLUORIMXNCE: no direct, no cut, no 
crush cut, tr;lcc dull green residual ring. 



MC/P31 BASIC WELL COlW’LE’l‘iON REIWRT MINERVA-2/2A 

COKE # 5 1913 mRT - 1969 mRT 
Kwowry: 26 ni (I 00%) 

Well: MlNERVA-2A 
Permit: VICIY31 
Geologist(s): C.RIENlIENNITI’/A. SYME 

1947.0 100 - - tr SANDSTONE: very light grey, clear to 
translucent grains, light bluish grey grains in 
pat-t, friable to moderately firm, medium to 
coarse grai ned, angular to subangular, 
subrounticti in part, moderate sphericity, well 
sorted qllartz, minor moderately weak quartz 
overgrowlh cementation, trace white 
argi Ilaceous matrix, trace feldspar grains, 
trace carbonaceous wisps and fragments, fair 
to good visual porosity. 

FLUOIWSCIWCE: no direct, no cut, no 
crush cut, thll I)atchy greenish yellow 
residual ring. 

1948.0 100 - - tr SANDSTONE: very light grey, clear to 
translucent grains, light bluish grey grains in 
part, friable to moderately firm, medium to 
coarse grainecl, trace very coarse grains, 
angular to subangular, subrounded in part, 
motleratc, to high sphericity, well sorted 
quartz, minor moderately weak quartz 
overgrowth cementation, trace white 
argillaceous matrix, trace feldspar grains, 
trace carlmnaccous wisps and fragments, good 
visilal porosity. 

FLUORLZXENCE: no direct, no cut, no 
crush cut, moderately bright patchy to 
moderately thick greenish yellow residual 
ring. 



vIuP31 BASIC WELL CORlPLE’l‘ION REPORT MINERVA-2/2A 

BHP 
z L 46 / Petroleum Y a2 
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2 CORE IXSCRIPTION SHEET 

a @  v ‘3 

CORE # 5 1913 IURT - 1969 mRT 
Rwowry: 26 111 (100%) 

Well: TUINERVA-2A 
Permit: \‘ICIP3 I 
Geologist(s): C.klENHENNI?T/A. SYME 

1949.0 70 - - tr INTERLAMINATED CLAYSTONE: dark 
grey , moderately hard, fissile in part, trace 
m icrom ica, trace carbonaceous flecks, non 
calcareous, with interlam inated: 

30 - - r SANDSTONE: white to very light grey, clear 
to translucent grains, moderately hard, very 
fine grained, subangular to subrounded, high 
spherici ty , well sorted quartz, trace 
moderately strong silica cement, m inor white 
argillaceous matrix, rare carbonaceous 
fragments, cross bedded in part, very poor 
vi siral porosity . 

FLUORESCLWCE: no direct, no cut, weak 
dull green crush cut, dull patchy to thin 
greenish yellow residual ring. 

1949.9 100 - - c SANDSTONE: very light grey, clear to 
translucent grains, moderately hard to hard, 
predominantly fine to medium grained, 
subro~nldct! to rounded, high sphericity, well 
sorted qtlartz, trace to m inor moderately 
strong si I ica cement, abundant strong pyrite 
cenient in p3rt, trace white argillaceous 
nl;ttrix, conimon centimetre scale fragments of 
pyritised and coalified wood, trace amber, 
trace feldspar grains, fair visual porosity. 

FI,UORI3X’ENCE: no direct, dull to 
motleratcly bright very fast stream ing greenish 
yellow cnt, instant moderately bright greenish 
yellow CI-11sh cut, thin bright greenish yellow 
residual ring, patchy to thick moderately 
bright greenish yellow residue. 



vIcrP31 BASIC WELL ~:ORiPi,ETiON REPORT MINERV A-2/2A 

1951.0 40 

30 

30 

tr 

tr 

46 BHP 
4 Petroleum 

C( IRE DESCRIPTION SHEET 

CHORE # 5 I943 mRT - 1969 mRT 
ikowry: 26 111 (100%) 

Well: RIINERVA-?A 
Prrniit: \/iC/P31 
Geologist(s): C.MENHENNITI’/A. SYME 

INTERLAWlINATED CLAYSTONE: 
greyish black, moderately hard, trace silt, 
trace carbonaceous flecks, trace very fine 
grained quartz, rare amber fragments, non 
calcareous, interlam inated with: 

SANDSTONE: white to very light grey, clear 
to translucent grains, moderately hard, very 
fine to mediu iii grained, angular to 
subangular, moderate to high sphericity, 
poorly to moderately sorted quartz, trace 
inoclerately MT ;& silica cement, common 
white argillaceous matrix, trace carbonaceous 
fragments, trace feldspar grains, poor visual 
porosity, interlam inated with: 

COAL: black, moderately firm , bright to 
subvitreous Iustre, brittle, subconchoidal 
fracture. 

FLUORESCENCE: no direct, dull slow 
bleeding yellowish white cut, instant dull 
yellowish white crush cut, patchy to thick 
moderately bright to bright yellow white 
residue. 



VIuP31 BASlC \\‘ELL CORlf’LETlON REPORT MINERVA-2/2A 

4% BHP 
0 Petroleum 

(‘( JR13 DESC:RIPTION SHEET 

CORE # 5 1913 mRT - 1969 mRT 
I~i~~wwry: 26 111 (I 00%) 

Well: RllNERVA-2A 
Pennit: \‘IC/l’31 
Ckologist(s): C.h1ENI IENNIT’IYA. SYME 

1952.0 70 - - tr INTERLAIVIINATED SANDSTONE: white 
to very light grey, clear to translucent grains, 
motlerately hard, very fine to predominantly 
medium gr:Gneti, subangular to subrounded, 
moderate to high sphericity, poorly to 
moclcratcly sorted quartz, trace moderately 
weak silica cement, rare white argillaceous 
matrix, trace carbonaceous fragments, trace 
feldspar grains, fair visual porosity, 
interlamin;~teti with: 

30 - - - COAL: brownish black, moderately soft, 
earthy to subvitreous lustre, subconchoidal 
bract m-t: in part, rare amber clasts. 

FLUORIWXWCE: no direct, no cut, no 
crush cut, patchy to moderately thick dull to 
moderately bright greenish yellow residual 
ring. 

1953.0 80 - - tr SAlVlI)STON1~: white to very light grey, clear 
to translucent grains, moderately hard, very 
fine to mecliim grained, angular to 
shu~g~~l~tr, mtlcrate to high sphericity, 
poorly to moderately sorted quartz, trace 
inoclerntely we;tlt silica cement, common 
white argillacco~~s matrix, trace carbonaceous 
fragments, trace feldspar grains, poor visual 
porosity, ir~tcrlaminatect with: 

20 - - tr CLAYS’KHW: medium dark grey to dark 
grey, moderately hard, rare carbonaceous 
fi-agmeiits, trace inicromica, non calcareous. 

FLUOI~I?XENCE: no direct, no cut, no 
crush cut, patchy to thin dull greenish yellow 
residue. 



VwP31 BASIC M’ELL COR~lPLl;:‘I’lOK REPORT M-INERVA-2/2A 

4b BHP 
0 Petroleum 

U 1 IcE I)E!X:RIPTlON SFIEET 

CORE # 5 1943 mRT - 1969 mRT 
I:lYtr\Yrg: 26 111 ( 100%) 

Well: hlINERVA-2A 
Perrrlit: VlCIP.3 1 
Geologist(s): C.RIENHENlWT/A. SYME 

1954.0 80 - - tr SANDSTONE: white to very light grey, clear 
to transiucerlt grains, moderately hard, very 
fine to medium grained, angular to 
subangular, moderate to high sphericity, 
poorly to moderately sorted quartz, trace 
mocleratciy wt3k silica cement, common 
white argili:lccous matrix, trace carbonaceous 
fragments, ti-ace feldspar grains, poor visual 
porosity, iiltei-laminated with: 

20 - - tr CLAYSTONE: medium dark grey to dark 
grcy, mtlcrately hard, rare carbonaceous 
fragments, trace nlicrornica, non calcareous. 

l~LUOI<f~CtXC~ 110 direct, no cut, no 
crmh cut, pntchy to thin dull greenish yellow 
residue. 

1955.0 60 - - tr SANDSTONE: white to very light grey, clear 
to translucent grains, moderately hard, fine to 
predominantly medium grained, angular to 
subangliiar, moderate to high sphericity, 
moderately sorted quartz, trace moderately 
weak sii ica C~IIXII t, common white 
argillacmm mm-ix, trace carbonaceous 
t’m~mcnts, u-ace lmeidspar grains, poor visual 
porosity, int~rl;lrnin;lteci with: 

40 - - tr CLAYS’I‘OM?: medium dark grey to dark 
grey, motlcrateiy hard, rare quartz silt, rare 
carbonaceous fragments, trace micromica, 
trace intr;iclasts of sandstone as above, non 
calcareoiis. 

FLUOR~SCI3YC~ Nil. 



vIuP31 BASIC WELL CORIPLETION REPORT MTNERVA-2/2A 

46 BHP 
0 Petroleum 

(‘ORE DESCRIPTION SHEET 

CORE # 5 1943 mRT - 1969 rnRT 
RlTo\wy: 26 111 (100%) 

Well: RIINERVA-2A 
Pennit: VlUP31 
Geologist(s): C.R1ENHENNI’lT/A. SYME 

1956.0 100 - - tr SANDSTONI? very light grey to medium 
light grey, clear to translucent grains, 
moderately hard, fine to coarse grained, 
predomimntiy medium to coarse grained, 
subangular to subrounded, moderate to high 
spherici ty , moderately sorted quartz, m inor 
moderately strong silica cement in part, m inor 
strong pyrite cement in part, trace white 
argillaceous matrix, trace wispy coal lam inae 
and fragments, poor visual porosity. 

FLUORESCENCE: Nil. 

1957.0 100 - - tr SANDS’I‘OIW: white to very light grey, clear 
to transhlcmt grains, light bluish grey in part, 
friable to moderately firm , fine to very fine 
grained, subangular, high sphericity, well 
sorted quartz, rare moderately strong silica 
cement, trace white argillaceous matrix, trace 
coaly fragments, trace interlam inated 
claystone, poor to fair visual porosity. 

l~1,UORl%XNCE: Nil. 



VIclP31 BASIC WELL CORIl’LET1ON REPORT MINERVA-2/2A 

49 BHP 
’ N Petroleum 

COKE DESCRIPTION SHEET 

C‘ORE # 5 1943 mRT - 1969 mRT 
lko\‘Hy 3’ Ill (100%) 

Wrll: MINERVA-ZA 
I’rfniit: VIWP.31 
GL*ologist(s): C,R1ENHENNI'IT/A. SYME 

1958.0 80 - - tr SANDS’l’OIW: white to very light grey, clear 
to translucent grains, moderately hard, fine to 
preclominantly medium grained, angular to 
subangular, moderate to high sphericity, 
moderately sorted quartz, trace moderately 
weak silica cement, common white 
argillaceous mat t-ix, trace carbonaceous 
fragmet~ts, trace feldspar grains, poor visual 
porosity, interhninated with: 

20 - - r CLA YS’I’ON E: medium dark grey to dark 
grey, ~iioclet-akly hard, rare quartz silt, rare 
carbonaceoiis fragments, trace micromica, 
trace intraclasts of sandstone as above, non 
calcareolls. 

FLUOIWXIDKX: Nil. 

1959.2 100 - - tr SANWI’OW: very light grey, clear to 
translucent grains, moderately hard, medium 
to coarse pined, predominantly medium 
Or-ainctl, occasional pebbles, angular to b 
sthanguhr, low to moderate sphericity, 
motler;Uy sorted quartz, moderately strong 
silica cement, trace carbonaceous fragments, 
trace claystone Iminae, fair to good visual 
lmrosity. 

FLUOIXSC13NCE: Nil. 



vIuP31 BASIC WELL C‘ORII’L,1:‘l’lON R13PORT MINERVA-2RA 

45 BHP 
0 Petroleum 

t’() Rn;: DESCRIPTION SHEET 

(‘ORE # 5 1913 mRT - 1969 mRT 
RNw\wy 20 111 (100%) 

Well: R~IINER\~A-2A 
Perrllit: \/It‘/P31 
Geologist(s): C.RlENI IENNHT/A. SYME 

1960.0 100 - - tr SANDSTONE: very light grey, clear to 
translucent grains, moderately hard, medium 
to coarse grai tied, predominantly medium 
grained, occasional pebbles, angular to 
subangular, low to moderate sphericity, 
mocleratcly sorted quartz, moderately strong 
si I ica ce~w~i 1, trace carbonaceous fragments, 
trace clqwme lam inae, fair to good visual 
porosity. 

FLUORESCENCE: Nil. 

1961.0 100 - - tr SANlXTONE: very light grey to light grey, 
clear to translucent grains, light bluish grey in 
part, friable to nmderately hard, medium to 
coarse grai ned, predominantly medium 
grained, occasional granules, subangular to 
s~ibroiintled, moderate sphericity, well sorted 
quartz, motlcrntcly weak silica cement, trace 
carbohaceous fragments, trace claystone 
lam inae, fair to good visual porosity. 

FLUORESCENCE: Nil. 

1962.0 100 - - tr SANDS’W W : very light grey to light grey, 
clear to translucent grains, light bluish grey in 
part, fri;lble to moderately hard, 
pretlo~ninnn~ly mt’ciim grained, occasional 
cowse gr-;li IIS, subangular to subrounded, 
nvxlc‘rate spllericity, well sorted quartz, 
moclerately weak silica cement, trace 
carbonaceous fragments, trace carbonaceous 
clay stone Iminae, fair to good visual 
porosity. 

FIM~RiW33VCE: Nil. 



vwP31 BASIC WELL CO~~lI’l, lX1ON REPORT MINERVA-2/2A 

# 

BHP 
0 Petroleum 

(7 )1X IN%CRI PTl( IN SHEET 

(‘ORE # 5 1913 mRT - 1969 mRT 
Rawvery: 36 111 (100%) 

Will: RllNI3R\‘A-2A 
I’el~lllIt: \‘IcIIl’.II 
Geologist(s): C.RlENfIENNIlTIA. SYME 

1963.0 100 - - tr CLAYS’L‘ONE: dark grey, moderately hard to 
hard, subt‘issile, trace quartz silt, rare 
m icrom ica, m inor carbonaceous flecks, trace 
very fine grained quartz, trace amber, non 
calcareoiis. 

FLUOI~13SCI~NCE: Nil. 

1964.0 100 - - tr CLA YS’I‘ON E: medium dark grey to dark 
grey, moclmtely hard to hard, subfissile, 
trace qwrtz silt, rare niicrom ica, m inor 
carlm~~mx~~~s tlccks, trace very fine grained 
quartz, trace ;~rnber, non calcareous. 

FLUOI~EXENCE: Nil. 

1965.0 100 - - tr SANDSTONE very light grey to light grey, 
clear to trmsltlcent grains, light bluish grey in 
part, fr-i:lble to moderately hard, 
pwdominmtly medium grained, occasional 
cwrsc gr:Gs, stlbangular to subrounded, 
moder;w splxricity, well sorted quartz, 
moderately weal; silica cement, trace 
carbonacec)us fragments, rare carbonaceous 
claystone Imiiue, fair to good visual 
porosity . 

FLIJORIW33WE: Nil. 



vwP31 BASIC WELL COR1PlXTlOh’ REPORT MINERVA-2/2A 

45 BHP 
/ Petroleum 

CC) RE DESCRIPTION SHEET 

CORE # 5 194.7 IURT - 1969 mRT 
Rtbcovery: 26 111 (100%) 

Well: MINERVA-2A 
Permit: VlCYP3 I 
GwIogis~(s): C.R1EfWENNI’IT/A. SYME 

1966.0 100 - - tr SANDSTONE: very light grey to light grey, 
clear to translucent grains, friable to 
moderately hard, pt-edom inantly medium 
grained, occasional coarse grains, subangular 
to submu tided, moderate sphericity, well 
sorted cpartz, moderately weak silica cement, 
trace carbohaceoiis fragments, rare 
carbonaceous claystone lam inae, fair to good 
visiial porosity. 

FLUORISCENCE: Nil. 

1967.0 100 - - tr SANDS’l’ONE very light grey to light grey, 
clear to transh~cent grains, friable to 
moclerately hard, Cne to predominantly 
inediiinl grai neti, occasional coarse grains, 
siibangtilx to stibroirnded, angular in part, 
moderate sphericity, well sorted quartz, 
inoderately weak silica cement, trace 
carbonaceotls fragments, rare carbonaceous 
claystone lminae, fair to good visual 
porosity. 

FLUOlClXXNCE: no direct, no cut, no 
crush cut, patchy to thin moderately bright 
greenish yellow residual ring. 



VwP31 BASIC \\‘ELL C‘OR~iI’LL‘:‘I‘ION REPORT MINERVA-2/2A 

45 BHP 
0 Petroleum 

CY )RE DESCRIPTION SHEET 

COIW # 5 1943 nrRT - 1969 mRT 
lkovwy: 26 111 (100%) 

\V~~lI: R~INl:R\‘A-3A 
Pcrnlit: VIUP3 I 
Ckologist(s): ~J.RIENfIENNlTT/A. SYME 

1968.0 100 - - - SANDS1’0NE: very light grey to light grey, 
clear to translucent grains, friable to 
moderately hard, medium to granule sized 
grains, preclominantly very coarse to 
gran tile, stlbangular to subrounded, rounded in 
!lart, mocferate to high sphericity, moderately 
sorted c!uartz, moderately weak silica cement, 
trace white argillaceous matrix, trace 
wenthercd feldspar grains, fair to good visual 
porosity . 

FIJJORI~SCEfWE: no direct, no cut, no 
crttsh cut, trace dull greenish yellow residual 
ring. 

1969.0 100 - - - SAlWS’I’ONE; light grey, clear to translucent 
grains, friable to moderately hard, medium to 
coarse graincd, predominantly coarse grained 
,su!xu~~u~:u- to subrounded, moderate to high 
sphericity, moderately sorted quartz, 
modcratc!y weal; silica cement, rare 
microcrystalline pyrite cement, trace 
weathered fe!ds!~u- grains, excellent visual 
!Iorosity. 

FLAJOIWKXIWE: no direct, no cut, no 
crush cut, trace c!t1!1 greenish yellow residual 
ring. 
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26 November 1993 

BHP Petroleum Pty Limited 
120 Collins Street 
MELBOURNE VIC 3000 

Attention: Jim Phipps 

FINAL DATA REPORT - CONVENTIONAL CORE ANALYSIS 

REPORT: 5 - 207 MINERVA No. 2a 

LOGISTICS 

Cores No. 1 through to 5 were delivered to the Adelaide laboratory of ACS 
Laboratories on the 16th of October 1993. 
Core intervals include: 

Core No.1 : 1728.50 - 1733.60 m ( 5.10m) 
Core No.2 : 1838.80 - 1854.88 m (16.08m) 
Core No.3 : 1855.50 - 1882.50 m (27.OOm) 
Core No.4 : 1915.00 - 1942.73 m (27.73m) 
Core No.5 : 1943.00 - 1969.00 m (26.00m). 

A total of 101.91 meters of core was analysed, from which 341 fluid summation 
samples, 341 'R' plugs and 113 'A' plugs were removed for analytical testing. 

The following report includes tabular data of permeability to air, helium 
injection porosity, summation of fluids porosity and density determinations. 
Data presented graphically includes a continuous core gamma log, a core log plot 
and a porosity versus permeability to air plot. 

S-207 Minerva 2a ACS Laborator ies Pty Limited 
Incorporated in South Australia 



STUDY AIMS 

The analyses were performed with the following aims: 

1. To provide depth carrel ation through provision of a continuous 
core gamma log over the cored interv al. 

2. To provide fluid saturation, (So & SW) and summation of fluids 
porosity data. 

3. To provide 72 hour air permeabil ity (maximum and 
values), helium injection porosity and density data. 

4. To dete rmine the effect of 
and he1 ium injection poros i 

overburden stress on air 
ty data. 

intermediate 

permeability 

5. To provide information on the strength of the formation through 
Brine11 Hardness measurements. 

SAMPLING 

. 
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 specially made brine solution 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 approxamately 90cm 
intervals but with the core oriented such that the plugs were 
drilled perpendicular to the 'regular' plug and parallel to the 
dip. 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: 

S-207 Minerva 2a ACS Laboratories Pty Limited 
Incorporated in South Australia 



ANALYTICAL FLW CHART 

TOP OF 
CORE 

O.Om, , 

1. 

SLICE 

BEDDING 

,Orn 

QUICK* 
AIR PERMEABILITY 

EXTRACT NATURAL 
HUMIDITY DRY DENSITY 

AMBIENT 
HE INJ POROSITY 
AIR PERMEABILITY 

GRAIN DENSITY 

HE INJ POROSITY 
AIR PERMEABILITY 
Every 2nd sample 

"A" 
.PLUG 

1 per 30 ems 

HUMIDITY DRY 

AMBIENT 
HE IN3 POROSITY 
AIR PERMEABILITY 

GRAIN DENSITY 

I FULL DIAMETER I 

EXTRACT 
HUMIDITY DRY 

HE IN3 POROSITY 
AIR PERMEABILITY 

K MAXIMUM 
K 90 & K vert 

2 CM 
SLICE 

1 per 30 ems 

SUMMATION 
OF FLUIDS 

POROSITY* 

FLUID* 
SATURATIONS 

API 
GRAVITY I 

* Data reported within 16 hours of receipt of core 



1. CONTINUOUS CORE GAMMA 

The core was laid out according to depth markings, and a continuous core gamma 
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 SUMMATION OF FLUIDS POROSITY 

The 2cm slices taken at 30cm intervals were used for these analyses. 
Approximately 100 gms 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 18OOC. 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 650°C. 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 409 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 and 2C the 'regular' and 'A' set of 
plugs were initially dried in a humidity oven at 80°C for 3 hours. After which 
the plugs were placed in a soxhlet extractor to remove hydrocarbons. When the 
toluene in the Soxhlet was 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. 

S-207 Minerva 2a ACS Laboratories Pty Limited 
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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. HELIUM INJECTION POROSITY 

The helium injection porosity of the extracted and dried 'regular' and 'A' set 
of core plugs was determined as follows. The plugs were sealed in a matrix cup. 
A known volume of helium was held at lOOpsi reference pressure and then 
introduced to the cup. From the resultant pressure change the unknown grain 
volume was calculated using Boyles law, i.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. POROSITY AND PERMEABILITY AT OVERBURDEN PRESSURE 

To determine the porosity and permeability of the core plugs 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. 
Approximately every forth 'R' plug was used in these analyses. 

9. BRINELL HARDNESS 

Brine11 hardness readings were conducted on the 'R' set of core plugs. 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. 
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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: 

9 av (i + 1) = [@i + 2@(i+j) + @(i + 213 I4 

In the case of permeability a weighted geometric average is used: 

K av (i + 1) 
= 101 (logjO Ki + 2 log,0 K(i + 1) + log,0 K(i + 2)) I41 

At any sample point, excluding the first and last, a rolling average is obtained 
by using the value at the specified 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 aV(i) = C24i + #(i + ,)I /3 

The average at the final data point is obtained by: 

@ av (f) = M(f - 1) + 2&,,1 /3 

The same method is used for permeability averages. At any break in the data the 
rolling averages are Ye-started". 

Data Key: r$ = porosity 
K = 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. 
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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 core storage, Canberra. The remaining quarter was packed and 
shipped to the Victorian Department of Industry, Technology and Resources in 
Melbourne, Victoria. The one half slab was photographed under both white light 
and ultra-violet light. This half 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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ACS LABORATORIES P’I’Y, LTD. 
AC!: 008 213 005 
Petroleum Reservoir Engineering Data 

CORE ANALYSIS FINAL REPORT’ 

JaPmY : BHP PETROLEUM PTY.LTD. Date : 04/U/93 
Well : MINERVA-2A File : 5-207 
Field : MINERVA Location : GTWAY 
Core Int. : CORE NO.1 1728.50-1733.60 M ACS Lab. : ADELAIDE 
Core Int. : CORE N0.2&3 1838.80-1882.50 M Analyst : CG,WJD,JC 
Core Int. : CORE NO.4&5 1915.00-1969.00 M 

Sample: Depth i Porosity % i Density 1 Permeability (nd)lSummation of Fluids: Remarks 
Number: i HeInjlRcll 81 ND GDI KH Roll EH f jl Oil% H20X 

1 1728.60 10.1 10.0 2.48 2.65 0.16 0.14 9.3 0.0 
2 1728.90 9.8 9.8 2.47 2.66 0.10 0.12 10.4 0.0 
3 1729.20 9.6 9.5 2.47 2.64 0.11 0.11 10.1 0.0 
4 1729.50 9.0 9.1 2.48 2.65 0.10 0.09 10.6 0.0 
5 1729.80 8.9 8.8 2.48 2.66 0.06 0.06 9.2 0.0 
6 1730.10 8.5 8.7 2.49 2.65 0.06 0.06 8.4 0.0 
7 1730.40 8.9 9.3 2.47 2.65 0.06 0.08 9.2 0.0 
8 1730.70 10.7 9.7 2.47 2.66 0.24 0.13 10.5 0.0 
9 1731.00 8.6 9.3 2.48 2.65 0.08 0.09 9.6 0.0 

10 1731.30 9.2 9.0 2.46 2.64 0.06 0.09 10.7 0.0 
11 1731.60 8.9 9.0 2.47 2.66 0.28 0.13 9.7 5.1 
12 1731.90 9.1 9.2 2.48 2.64 0.07 0.13 10.5 0.0 
13 1732.20 9.7 9.4 2.47 2.66 0.16 0.14 10.1 0.0 
14 1732.50 9.2 9.4 2.48 2.65 0.18 0.18 10.4 0.0 
15 1732.80 9.3 9.2 2.46 2.64 0.21 0.13 10.7 4.6 
16 1733.10 9.1 9.0 2.48 2.65 0.03 0.06 10.1 2.5 
17 1733.37 8.4 11.7 2.48 2.65 0.06 0.46 9.3 0.0 
18 1839.00 20.9 18.2 2.19 2.64 315 65.4 21.9 0.0 
19 1839.30 22.6 21.1 2.18 2.64 2890 2173 20.8 0.0 
20 1839.55 la.4 16.7 2.16 2.83 8471 594 23.1 0.0 
21 1839.90 7.2 9.9 2.47 2.59 0.60 7.1 a.7 8.5 
22 1840.20 6.8 6.9 2.55 2.68 0.84 0.37 6.9 0.0 
23 1840.50 6.9 6.9 2.48 2.65 0.05 0.21 8.3 5.9 
24 1840.80 7.1 6.9 2.45 2.65 1.17 0.72 a.7 5.6 
25 1841.10 6.6 9.1 2.46 2.60 4.36 21.4 9.2 8.1 
26 1841.40 16.2 13.9 2.34 2.65 9437 1554 13.9 0.0 
27 1841.70 16.6 16.4 2.29 2.65 15007 11898 17.5 0.0 
28 1842.00 16.2 17.2 2.15 2.65 9430 10937 23.0 0.0 
29 1842.30 19.8 19.3 2.24 2.65 10721 9705 18.9 0.2 
30 1842.60 21.3 20.9 2.15 2.65 8183 8095 23.3 0.0 
31 1842.90 21.2 18.8 2.13 2.65 5981 976 23.4 0.0 
32 1843.20 11.6 15.4 2.32 2.53 3.10 121 13.1 5.3 
33 1843.50 17.1 16.0 2.15 2.65 3777 868 22.4 0.0 
34 1843.80 18.3 18.6 2.21 2.65 12865 10631 16.6 1.3 
35 1844.10 20.6 20.0 2.23 2.65 20434 12143 20.2 0.0 
36 1844.40 20.3 20.3 2.23 2.65 4048 5997 18.7 0.0 
37 1844.70 19.9 20.2 2.22 2.65 3864 5385 20.1 0.0 
38 1845.00 20.5 20.6 2.19 2.65 13913 8014 20.0 0.0 
39 1845.30 21.4 18.3 2.12 2.65 5515 3542 22.7 0.0 
40 1845.60 9.9 15.0 2.39 2.65 372 761 11.8 0.0 
41 1845.90 18.8 16.2 2.18 2.65 440 518 21.6 0.0 
42 1846.20 17.3 17.7 2.21 2.65 1005 691 19.9 0.0 
43 1846.50 17.3 18.0 2.22 2.64 513 931 la.9 0.0 

87.7 c#l 
83.1 
85.4 
87.0 
86.4 
85.8 
80.9 
87.2 
85.6 
86.8 
81.4 
89.5 
90.8 
95.7 
87.6 
93.5 
91.0 
50.0 
41.8 
42.1 
73.9 
88.9 
86.3 
78.6 
75.1 
48.8 
40.6 
35.5 
41.4 
40.7 
34.7 
65.4 
36.5 
37.3 
44.2 
48.9 
45.4 
40.6 
25.2 
26.2 
44.4 
37.8 
28.2 

B#l 
C#2 

SP VP 
SP VF 
SP 
SP VF 
VF 

VF 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD. 

Sample: Depth : Porosity % f Density f Permeability (md)~Summation of Fluids: Remarks 
Number: i HeInjlRoll 8: ND GD; KH Roll KH : 0 Oil% H20% 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
ai 
a2 
a3 
a4 
a5 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

1846.80 20.0 19.5 2.16 2.64 2840 2543 
1847.10 20.7 20.4 2.23 2.65 10101 5658 
1847.40 20.0 20.4 2.27 2.65 3536 4518 
1847.70 20.9 20.4 2.24 2.64 3298 5546 
1848.00 19.6 19.4 2.18 2.65 24603 11094 
1848.30 17.3 18.5 2.20 2.65 7586 11762 
1848.60 19.8 18.7 2.19 2.65 13515 10215 
1848.90 17.7 19.1 2.20 2.65 7856 10521 
1849.20 21.3 19.1 2.25 2.65 14688 7524 
1849.50 15.9 18.3 2.18 2.65 1891 3362 
1849.80 19.9 18.1 2.16 2.65 2431 2576 
1850.10 16.7 18.0 2.19 2.64 3937 2747 
1850.40 18.7 17.7 2.21 2.65 1511 2389 
1850.70 16.7 17.5 2.24 2.65 3626 2226 
1851.00 17.7 17.8 2.19 2.65 1237 2431 
1851.30 19.1 18.2 2.21 2.65 6299 2975 
1851.60 16.9 17.4 2.19 2.65 1596 3888 
1851.90 16.8 16.9 2.26 2.65 14241 7245 
1852.20 17.2 16.4 2.19 2.65 8513 8568 
1852.50 14.5 15.9 2.24 2.65 5222 6757 
1852.80 17.5 16.2 2.22 2.65 8978 4236 
1853.10 15.2 16.3 2.26 2.65 765 2283 
1853.40 17.2 16.9 2.23 2.65 5170 2508 
1853.70 18.1 17.5 2.24 2.65 1936 3078 
1854.00 16.4 17.0 2.24 2.65 4634 4212 
1854.30 17.1 17.2 2.25 2.65 7573 6398 
1854.60 18.2 17.4 2.21 2.66 6305 5078 
1854.90 15.9 16.5 2.23 2.65 2210 3436 
1855.80 15.9 16.0 2.30 2.65 4530 4940 
1856.10 16.2 16.3 2.22 2.65 13133 ii318 
1856.40 16.7 16.8 2.21 2.65 21003 18291 
1856.70 17.7 17.0 2.21 2.65 19321 20518 
1857.00 16.0 15.9 2.20 2.65 22603 7655 
1857.30 13.9 15.1 2.35 2.65 348 1710 
1857.60 16.4 15.5 2.35 2.64 3127 797 
1857.90 15.1 15.7 2.30 2.65 119 571 
1858.20 16.1 16.8 2.20 2.65 2415 1987 
1858.50 19.7 18.9 2.30 2.65 22508 11584 
1858.80 19.9 19.3 2.27 2.65 14714 12727 
1859.10 17.8 18.1 2.25 2.65 5383 6698 
1859.40 16.7 17.4 2.25 2.65 4719 6613 
1859.70 18.2 16.7 2.32 2.65 15957 4884 
1860.00 13.5 14.1 2.31 2.65 474 68.1 
1860.30 11.0 11.0 2.05 2.26 x0.01 0.09 
1860.60 8.6 9.1 2.38 2.53 x0.01 x0.01 
1860.90 8.0 7.6 2.33 2.50 <O.Ol x0.01 
1861.20 5.9 6.9 2.55 2.68 <O.Ol (0.01 
1861.52 7.9 7.0 2.36 2.52 x0.01 <O.Ol 
1861.83 6.4 10.9 2.47 2.58 0.06 0.40 
1862.10 22.8 19.2 2.12 2.64 1797 159 
1862.40 24.7 23.9 2.19 2.65 3231 2741 
1862.65 23.3 23.2 2.36 2.64 3010 4197 
1863.00 21.6 23.0 2.15 2.65 10606 7177 

21.9 0.0 
19.8 0.0 
17.0 0.0 
19.8 0.2 
20.7 0.0 
21.0 0.0 
19.8 0.0 
20.5 0.0 
17.8 0.0 
21.8 0.0 
22.2 0.0 
20.7 0.0 
19.9 0.0 
18.3 0.0 
20.4 0.0 
21.0 0.0 
20.8 0.0 
17.9 0.0 
20.3 0.0 
18.6 0.0 
17.6 0.0 
17.8 0.0 
17.8 0.0 
19.8 0.0 
18.1 0.0 
16.7 0.0 
19.4 0.0 
19.0 0.0 
16.4 0.0 
19.5 0.0 
20.4 0.0 
18.8 0.0 
21.5 0.0 
14.9 0.3 
15.1 0.0 
16.8 0.5 
21.1 0.0 
16.9 0.0 
la.1 0.0 
20.5 0.0 
19.5 0.0 
17.0 0.0 
16.3 0.0 
13.3 46.3 
13.5 44.3 
16.0 42.2 
a.4 6.1 
9.8 24.1 
7.7 22.5 

23.3 0.0 
21.6 1.5 
14.7 0.0 
22.6 0.0 

40.3 
39.6 
29.4 
47.5 
30.5 
36.8 
28.7 
33.2 
30.3 
40.0 
37.8 
35.0 
38.9 
45.3 
33.2 
48.3 
43.1 
42.9 
32.3 
37.2 
36.6 
36.7 
32.6 
43.0 
33.4 
20.3 
28.5 SP 
30.5 B#2 
32.2 C#3 
34.1 
36.8 
24.6 
44.1 
45.7 
54.6 
49.4 
38.5 
45.1 
42.6 
58.3 
50.7 
55.9 
48.2 
40.1 MP 
47.8 MP 
49.5 MP 
88.0 MP 
70.0 MP 
67.6 VF 
38.1 
46.6 
69.0 
41.0 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD. 

Sample: Depth i Porosity % i Density I Permeability (md)iSummation of Fluids; Remarks 
Number: I HeInjiRoll # ND GDI KH Roll KH : 0 Oil% H20% 

97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 1878.90 16.4 17.5 2.35 2.64 

1863.30 25.6 24.1 2.13 2.65 
1863.55 23.7 24.8 2.08 2.65 
1863.90 26.1 25.3 2.05 2.65 
1864.20 25.1 24.7 2.05 2.65 
1864.50 22.4 22.9 2.13 2.71 
1864.80 21.8 21.9 2.18 2.65 
1865.10 21.4 21.0 2.16 2.66 
1865.40 19.5 21.3 2.13 2.65 
1865.70 24.7 18.3 2.06 2.65 
1866.00 4.2 12.6 2.26 2.64 
1866.30 17.4 12.1 2.40 2.65 
1866.60 9.4 14.7 2.47 2.63 
1866.90 22.4 18.7 2.34 2.64 
1867.20 20.5 20.8 2.20 2.65 
1867.53 19.9 20.7 2.04 2.47 
1867.80 22.5 21.7 2.11 2.64 
1868.10 21.9 22.8 2.00 2.64 
1868.40 24.7 24.3 2.11 2.65 
1868.70 25.9 26.1 2.02 2.66 
1869.00 27.8 26.8 1.94 2.65 
1869.30 25.8 26.2 1.97 2.65 
1869.60 25.4 25.7 1.99 2.65 
1869.90 26.2 26.2 2.07 2.66 
1870.20 26.9 26.5 1.99 2.65 
1870.50 26.0 26.2 2.04 2.65 
1870.80 25.8 25.7 1.99 2.67 
1871.10 25.0 24.8 2.00 2.66 
1871.40 23.4 24.1 2.19 2.65 
1871.70 24.5 23.2 2.13 2.65 
1872.00 20.5 21.0 2.15 2.65 
1872.30 18.3 18.7 2.22 2.64 
1872.63 17.8 17.7 2.15 2.65 
1872.90 16.7 17.9 2.12 2.64 
1873.20 20.2 19.8 2.22 2.66 
1873.50 22.1 21.7 2.17 2.65 
1873.80 22.5 22.1 2.17 2.65 
1874.10 21.1 21.7 2.14 2.64 
1874.40 21.9 22.5 2.10 2.65 
1874.70 25.1 23.9 2.11 2.65 
1875.00 23.3 24.3 2.10 2.65 
1875.30 25.4 25.0 2.13 2.65 
1875.60 26.0 24.9 2.04 2.64 
1875.90 22.3 24.0 2.17 2.64 
1876.20 25.2 20.2 2.05 2.65 
1876.50 7.9 14.9 2.46 2.63 
1876.80 18.4 16.9 2.10 2.66 
1877.10 23.0 22.0 2.08 2.64 
1877.40 23.6 23.4 2.14 2.65 
1877.70 23.2 23.1 2.06 2.65 
1878.00 22.4 22.4 2.06 2.65 
1878.30 21.4 22.2 2.12 2.65 
1878.60 23;7 21.3 2.15 2.64 

7835 7949 
6131 5209 
2500 3080 
2348 1973 
1100 2258 
9139 4537 
4609 1872 

63.3 487 
3058 95.6 

0.14 4.20 
5.1 1.64 
1.95 7.0 

125 51.7 
234 175 
136 252 
931 392 
201 461 

ii98 894 
2216 2089 
3240 2621 
2028 2237 
1878 1894 
1799 2091 
3145 2361 
1748 2295 
2887 2892 
4804 5258 

11468 10327 
18003 10638 

3445 7252 
12945 7948 

6914 7926 
6376 7445 

10929 ii802 
25472 21436 
29776 21270 

9063 12573 
10218 9175 

7491 7159 
4581 6706 

12867 8419 
6625 6497 
3155 4223 
4822 691 

3.10 

11.5 

49.5 
129 

29.1 

59.3 
238 325 

1530 921 
1294 1257 

974 644 
140 339 
694 167 

23.9 0.0 
24.3 

14.8 0.0 

3.4 
27.0 0.0 
26.5 0.0 
24.0 0.0 
22.6 0.0 
23.3 0.0 
23.5 0.0 
26.2 0.0 
19.7 1.1 
13.1 5.5 
9.1 5.4 

14.7 3.2 
21.8 1.0 
27.4 0.7 
24.2 0.9 
24.8 0.0 
24.9 0.0 
23.1 0.0 
29.7 0.0 
28.4 0.0 
26.6 0.0 
25.2 0.4 
27.5 0.0 
27.6 0.7 
27.0 0.0 
27.0 1.5 
21.5 0.0 
23.7 0.4 
21.5 0.0 
19.6 0.0 
21.9 0.5 
24.3 0.0 
21.3 0.0 
22.6 0.0 
23.0 0.0 
23.4 0.0 
25.9 0.0 
24.9 0.0 
26.2 0.0 
22.7 0.0 
25.2 0.0 
22.1 0.0 
23.9 0.0 
11.1 19.9 
25.2 0.8 
24.3 0.0 
22.5 0.0 
24.9 0.0 
24.1 0.0 
25.7 0.0 
21.3 0.0 

44.5 
36.8 

,32.6 
37.1 
52.6 
55.9 
57.5 
41.7 
35.4 
71.3 
75.1 
81.1 
65.1 
41.5 
34.2 VF 
32.2 
13.7 
37.2 
10.5 
26.8 
20.8 
18.7 
27.9 
26.1 
40.6 
17.0 
26.7 
41.6 
38.5 
36.9 
31.7 
35.3 
41.9 
54.2 
49.0 
44.2 
40.2 
43.8 
36.4 
43.3 
44.1 
25.1 
41.2 
26.6 
68.7 
32.5 
32.5 
29.5 
28.9 
23.9 
42.1 
33.4 
66.9 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD. 

Sample: Depth : Porosity % t Density t Permeability (md):Summation of Fluids: Remarks 
Number! I HeInjlRoll 81 ND GD: KH Roll EH ; 0 Oil% H20X 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 

1879.20 13.4 16.1 2.32 2.65 7.8 34.2 15.8 0.0 
1879.50 21.3 19.8 2.08 2.64 1975 637 24.2 0.0 
1879.80 23.1 22.4 2.21 2.65 5422 4398 22.2 1.0 
1880.10 21.9 21.9 2.12 2.64 6441 6327 23.2 0.0 
1880.40 20.8 17.5 2.20 2.65 7125 500 21.1 0.0 
1880.70 6.4 9.8 2.57 2.67 0.19 4.28 5.4 18.9 
1881.00 5.5 9.6 2.56 2.63 1.29 5.5 4.5 17.0 
1881.30 21.1 17.3 2.09 2.65 2881 393 24.0 0.0 
1881.60 21.5 21.1 2.06 2.64 2230 1274 26.3 0.0 
1881.90 20.4 18.5 1.99 2.68 184 174 27.1 0.0 
1882.20 11.6 15.2 2.42 2.63 12.2 56.6 12.5 3.9 
1882.50 17.2 16.2 2.22 2.65 376 264 18.7 0.0 
1915.10 18.7 18.6 2.32 2.65 2812 1303 16.8 2.1 
1915.30 19.8 18.0 2.19 2.66 968 962 20.9 0.0 
1915.60 13.6 15.8 2.31 2.71 325 502 17.0 0.1 
1915.90 16.3 16.0 2.25 2.65 621 571 la.4 0.0 
1916.23 17.6 17.0 2.25 2.65 847 a71 19.8 2.3 
1916.50 16.5 14.5 2.23 2.66 1292 167 19.3 0.0 
1916.80 7.5 13.1 2.37 2.63 0.55 19.2 14.8 0.0 
1917.10 20.7 17.7 2.35 2.65 353 73.6 14.8 0.0 
1917.40 21.8 22.3 2.21 2.65 431 450 21.3 0.0 
1917.70 25.0 22.8 2.06 2.65 625 334 25.6 0.0 
1918.00 19.4 22.3 2.26 2.64 73.9 227 17.9 0.0 
1918.30 25.2 23.2 2.10 2.65 784 554 25.3 0.0 
1918.60 22.9 23.5 2.08 2.65 2074 1956 24.8 0.0 
1918.90 23.1 23.6 2.09 2.65 4340 3579 25.2 0.0 
1919.20 25.1 24.6 2.08 2.65 4198 3374 25.3 0.0 
1919.50 25.2 25.1 2.04 2.65 1694 2567 26.9 0.0 
1919.80 24.8 24.2 2.07 2.65 3602 2366 25.0 0.0 
1920.10 22.1 23.2 2.15 2.65 1426 1244 22.1 0.5 
1920.40 23.9 19.9 2.09 2.65 326 102 25.3 0.4 
1920.70 9.6 16.3 2.25 2.64 0.71 12.1 19.9 3.4 
1921.00 22.0 19.7 2.09 2.64 128 57.0 25.2 0.0 
1921.30 25.1 24.3 2.03 2.65 908 556 28.0 0.0 
1921.60 25.1 24.7 2.02 2.65 905 1300 28.1 0.0 
1921.90 23.5 24.5 2.06 2.65 3845 3376 25.4 0.0 
1922.20 25.8 24.5 2.07 2.65 9720 7543 26.2 0.0 
1922.50 23.0 23.3 2.09 2.65 8910 8105 26.7 0.0 
1922.80 21.3 20.7 2.16 2.64 5594 1987 22.0 0.0 
1923.14 17.2 19.2 2.28 2.55 55.9 469 18.0 1.3 
1923.40 21.1 20.1 2.14 2.66 2776 1162 22.5 0.0 
1923.70 21.0 21.4 2.14 2.65 4232 4523 24.1 0.0 
1924.00 22.3 22.3 2.14 2.65 8420 6747 22.9 0.0 
1924.30 23.6 22.3 2.13 2.66 6908 4061 24.4 0.0 
1924.63 19.5 21.6 2.19 2.65 677 2311 21.3 0.0 
1924.90 23.6 22.4 2.08 2.65 9004 3940 24.6 0.0 
1925.20 22.8 23.3 2.12 2.65 4388 5950 23.6 0.0 
1925.50 23.9 23.7 2.15 2.65 7231 7386 23.8 1.8 
1925.80 24.0 23.7 2.08 2.65 12969 ii758 25.4 0.0 
1926.10 23.0 19.0 2.13 2.67 15715 1809 24.1 0.0 
1926.40 6.1 10.1 2.28 2.40 3.35 16.9 13.5 25.4 
1926.70 5.1 6.8 2.50 2.60 0.47 0.48 9.5 21.1 
1927.00 10.9 10.5 2.45 2.65 0.07 0.15 12.1 0.4 

60.3 
21.4 
53.7 
35.6 
41.7 
66.0 SP VF 
62.3 VF 
27.8 
30.5 
23.5 
59.8 
35.6 B#3 
44.2 C#4 
31.4 
42.1 
36.7 
41.9 
33.4 
43.2 
50.8 
49.0 
35.4 
46.7 
29.9 
25.1 
29.9 
39.3 
31.9 
29.9 
31.2 
41.4 
53.2 
35.7 
35.4 
35.3 
31.7 
43.3 
48.6 
37.3 
53.3 VF 
47.7 
53.3 SP 
36.5 
46.4 
39.0 
27.8 
30.6 
44.3 
37.7 
44.2 
54.1 VF 
71.3 
87.3 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY, LTD m 

Sample: Depth t Porosity % : Density i Permeability (md):Summation of Fluids; Remarks 
Number! i HeInjlRoll 8: ND GDI KH Roll KH ; 0 Oil% H20% 

203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 

1927.30 15.1 14.3 2.39 2.66 0.21 0.19 
1927.60 16.2 14.8 2.38 2.67 0.43 0.26 
1927.90 11.5 12.4 2.43 2.66 0.12 0.21 
1928.20 10.3 10.6 2.48 2.65 0.34 0.21 
1928.50 10.3 9.5 2.49 2.64 0.13 0.19 
1928.80 7.1 8.4 2.49 2.66 0.21 0.23 
1929.10 9.2 8.9 2.47 2.64 0.48 0.81 
1929.40 10.3 9.6 2.45 2.63 9.0 1.47 
1929.70 8.5 9.4 2.50 2.68 0.12 0.36 
1930.00 10.1 10.8 2.39 2.66 0.12 0.22 
1930.30 14.3 12.7 2.34 2.71 1.25 0.64 
1930.60 12.1 14.3 2.44 2.67 0.89 1.78 
1930.90 18.5 16.8 2.22 2.67 10.2 6.4 
1931.20 18.0 18.4 2.39 2.66 18.5 34.0 
1931.50 19.0 19.0 2.25 2.65 383 207 
1931.80 19.9 18.9 2.25 2.66 674 830 
1932.10 16.9 17.5 2.32 2.65 2736 387 
1932.40 16.4 16.3 2.43 2.67 4.46 18.2 
1932.70 15.5 15.7 2.42 2.71 2.01 1.83 
1933.00 15.3 13.9 2.47 2.66 0.63 1.67 
1933.30 9.3 11.7 2.47 2.65 9.9 7.8 
1933.60 13.0 12.5 2.25 2.63 61.0 61.7 
1933.90 14.7 15.4 2.26 2.63 394 436 
1934.20 19.1 16.7 2.24 2.65 3814 ii48 
1934.50 13.7 14.7 2.35 2.70 303 105 
1934.80 12.1 13.3 2.34 2.65 0.35 4.08 
1935.10 15.4 14.5 2.25 2.66 7.7 2.98 
1935.40 15.1 17.0 2.28 2.67 3.88 33.1 
1935.70 22.5 20.5 2.14 2.65 10379 iii8 
1936.00 22.0 22.8 2.16 2.65 3730 7736 
1936.30 24.7 23.6 2.12 2.65 24794 12498 
1936.60 23.1 23.2 2.10 2.65 10639 10747 
1936.90 21.8 21.5 2.13 2.65 4754 4820 
1937.20 19.4 19.6 2.21 2.65 2245 3611 
1937.50 17.8 18.9 2.14 2.65 7097 6383 
1937.80 20.5 20.2 2.18 2.65 14682 11546 
1938.10 21.8 22.1 2.10 2.65 11615 15375 
1938.40 24.3 23.1 2.12 2.65 28211 19136 
1938.70 22.1 23.4 2.14 2.65 14508 17990 
1939.00 25.0 21.8 2.09 2.65 17641 10029 
1939.30 15.1 16.1 2.31 2.65 2241 320 
1939.60 9.0 11.3 2.46 2.66 0.12 1.80 
1939.90 12.2 11.5 2.43 2.74 0.34 0.24 
1940.20 12.6 13.2 2.38 2.64 0.23 0.42 
1940.50 15.2 16.5 2.37 2.63 1.72 2.53 
1940.80 22.8 20.7 2.20 2.64 59.1 27.1 
1941.10 22.1 21.3 2.17 2.64 90.1 92.9 
1941.40 18.2 19.1 2.32 2.65 155 128 
1941.70 17.9 15.7 2.33 2.64 123 30.4 
1942.00 8.6 13.0 2.41 2.63 0.36 16.5 
1942.30 16.9 16.0 2.23 2.65 4559 476 
1942.60 21.5 16.6 2.18 2.65 6808 143 
1943.10 6.4 11.7 2.49 2.63 x0.01 2.06 

15.0 1.6 86.3 
16.1 0.7 85.9 
13.4 3.6 85.0 
10.1 6.1 83.5 
8.8 5.7 82.2 
a.3 6.0 77.8 VF 

10.4 4.8 78.7 
10.3 4.7 82.9 VF 

9.3 2.7 85.5 
13.7 1.7 74.9 SP 
15.5 1.5 69.7 
11.9 0.2 80.0 
21.5 1.0 55.6 
14.0 3.4 73.7 
18.7 1.2 45.8 
20.1 0.0 54.7 SP 
16.4 2.8 72.4 
13.3 9.1 74.8 
11.4 6.4 76.2 
9.4 5.3 63.4 
7.8 9.5 72.6 VF 

18.1 0.0 48.4 
18.0 0.6 46.5 
18.1 0.0 43.2 
16.2 0.0 50.9 
15.9 2.2 73.6 
20.2 1.1 64.8 
20.0 3.4 60.3 
22.3 0.0 35.5 
22.0 0.0 43.2 
24.4 0.0 47.0 
24.2 0.0 38.1 
22.6 0.0 38.6 
19.3 0.0 49.2 
22.1 0.0 37.8 
20.7 0.0 39.9 
23.8 0.0 35.3 
23.4 0.0 43.6 
22.1 0.0 40.6 
22.8 0.0 38.5 
15.9 0.0 59.8 
9.3 5.3 84.6 

10.8 4.5 83.2 
14.0 3.4 78.0 
14.8 3.2 77.1 
23.9 0.9 66.1 
23.7 0.0 57.9 
17.5 4.0 62.2 
16.5 2.8 66.3 
12.2 4.0 71.4 
20.3 0.0 49.6 
21.6 1.0 41.4 B#4 

a.2 7.6 75.8 C#5 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD m 

Sample: Depth i Porosity % I Density i Permeability (md)~Summation of Fluids: Remarks 
Number: : HeInjtRoll 8: ND GD; KH Roll KH : 0 Oil% H20% 

256 1943.30 12.5 12.2 2.37 2.88 663 48.1 
257 1943.60 17.5 13.9 2.41 2.64 6104 202 
258 1943.90 8.2 11.4 2.43 2.63 0.07 5.7 
259 1944.20 11.6 12.9 2.15 2.50 39.4 27.7 
260 1944.50 20.0 18.7 2.22 2.64 5698 1481 
261 1944.80 23.0 21.5 2.21 2.65 3765 4449 
262 1945.10 19.9 20.5 2.20 2.64 4850 2330 
263 1945.40 19.0 20.7 2.25 2.63 333 1443 
264 1945.70 24.9 22.7 2.19 2.64 8071 2657 
265 1946.00 22.0 21.8 2.18 2.64 2301 1785 
266 1946.30 18.1 20.3 2.15 2.65 237 1029 
267 1946.60 22.8 21.3 2.21 2.65 8649 3444 
268 1946.90 21.4 22.8 2.27 2.65 7921 7964 
269 1947.20 25.7 23.6 2.20 2.65 7414 7731 
270 1947.50 21.4 22.9 2.21 2.65 8206 7935 
271 1947.80 23.0 18.3 2.19 2.65 7942 1011 
272 1948.10 5.7 11.7 2.47 2.60 2.02 15.3 
273 1948.40 12.4 9.4 2.44 2.61 1.70 4.61 
274 1948.70 7.0 9.1 2.48 2.61 78.1 9.4 
275 1949.00 10.1 8.6 2.51 2.65 0.76 5.1 
276 1949.30 7.3 10.1 2.53 2.64 15.5 29.4 
277 1949.60 15.7 15.1 2.47 2.65 4137 284 
278 1949.90 21.7 16.8 2.17 2.63 24.5 52.5 
279 1950.20 8.2 11.8 2.43 2.62 3.08 4.40 
280 1950.50 8.9 9.9 2.46 2.62 1.62 2.43 
281 1950.80 13.7 11.6 2.20 2.65 4.30 17.9 
282 1951.10 10.2 13.6 2.49 2.67 3455 471 
283 1951.40 20.3 18.1 2.21 2.65 958 991 
284 1951.70 21.6 20.9 2.25 2.65 305 552 
285 1952.00 20.0 20.4 2.15 2.65 1047 556 
286 1952.30 20.1 20.3 2.24 2.65 287 483 
287 1952.60 21.1 20.3 2.16 2.61 631 540 
288 1952.90 18.8 16.2 2.45 2.66 743 74.8 
289 1953.20 6.2 9.6 2.52 2.62 0.09 0.95 
290 1953.50 7.3 9.1 2.45 2.64 0.14 0.57 
291 1953.80 15.6 11.6 2.39 2.66 64.4 3.64 
292 1954.10 8.0 12.2 2.43 2.64 0.31 3.72 
293 1954.40 17.3 12.7 2.41 2.64 31.4 3.32 
294 1954.70 8.2 11.8 2.50 2.65 0.40 2.25 
295 1955.00 13.4 11.4 2.51 2.65 5.0 1.92 
296 1955.30 10.4 10.8 2.37 2.66 1.33 1.25 
297 1955.60 8.9 11.3 2.39 2.64 0.27 2.38 
298 1955.90 17.1 12.6 2.32 2.64 327 13.6 
299 1956.20 7.2 9.4 2.53 2.64 1.16 3.73 
300 1956.50 6.1 8.5 2.50 2.64 0.44 2.57 
301 1956.80 14.6 12.9 2.33 2.74 192 13.6 
302 1957.10 16.3 15.6 2.29 2.64 2.13 7.4 
303 1957.40 15.2 14.0 2.34 2.78 3.38 1.36 
304 1957.70 9.3 10.9 2.45 2.63 0.14 0.33 
305 1958.00 9.7 11.4 2.44 2.63 0.18 0.48 
306 1958.30 16.8 16.1 2.35 2.69 12.4 12.8 
307 1958.60 21.1 20.2 2.25 2.65 1002 273 
308 1958.90 21.6 21.5 2.20 2.65 448 682 

15.8 0.0 
12.9 3.7 
11.4 10.7 
24.6 0.0 
20.5 0.0 
21.1 0.0 
23.2 1.9 
20.0 0.0 
24.6 0.0 
25.7 0.0 
24.2 1.8 
23.4 0.0 
21.2 0.0 
24.8 0.0 
24.2 0.0 
25.1 0.0 
10.1 9.8 
10.4 9.4 

9.1 8.2 
9.2 a.2 
7.5 6.7 
a.3 8.9 

22.5 2.9 
11.4 4.3 
a.7 11.3 

21.3 2.1 
8.8 8.5 

20.6 0.0 
19.8 0.0 
22.4 0.0 
21.2 3.2 
22.4 1.0 
16.6 1.5 

7.2 10.6 
10.6 4.6 
13.7 3.5 
11.9 4.1 
16.2 1.5 
9.0 a.3 
a.5 8.8 

15.7 6.0 
13.1 5.5 
17.5 1.3 
6.3 13.9 
8.0 10.9 

16.4 5.0 
17.8 1.3 
15.9 1.5 
10.4 7.0 
10.4 7.0 
15.2 1.5 
19.8 0.0 
22.0 0.0 

72.2 
67.0 
72.6 
56.9 
51.8 
55.5 
66.3 
64.1 
65.0 
76.5 
67.7 
75.8 
64.4 
78.0 
73.0 
75.1 
78.0 VF 
75.0 
73.7 VF 
79.0 
84.3 VF 
68.6 
48.1 
72.6 
70.7 
54.8 SP 
84.6 SP VF 
52.4 
72.7 
40.4 
59.0 
55.2 
63.7 
67.0 
71.3 
67.9 
71.5 
70.1 
72.3 
70.5 
69.3 
72.9 
63.9 
67.7 
65.4 
75.3 
77.0 
70.8 
82.0 
70.5 
75.5 
77.3 
68.1 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD. 

Sample! Depth i Porosity % i Density I Permeability (md):Summation of Fluids! Remarks 
Number: I HeInj:Roll pI: ND GD; KH Roll KH ; 0 Oil% H20% 

309 1959.20 21.6 21.9 2.18 2.65 1075 787 21.0 0.0 44.7 
310 1959.50 22.6 21.2 2.20 2.65 741 1047 21.4 0.0 60.8 
311 1959.80 18.0 19.5 2.26 2.65 2035 1569 19.7 0.6 69.9 
312 1960.10 19.4 19.1 2.21 2.67 1975 1929 21.8 1.5 66.9 
313 1960.40 19.6 19.3 2.22 2.65 1745 1168 21.2 0.0 57.7 
314 1960.70 18.4 16.8 2.35 2.66 309 92.7 15.8 1.5 75.7 
315 1961.00 10.9 12.3 2.33 2.66 0.44 3.82 16.2 0.0 71.9 
316 1961.30 8.9 12.0 2.47 2.64 3.52 7.6 9.6 2.6 79.5 
317 1961.60 19.4 16.6 2.23 2.66 612 217 21.3 0.5 62.8 
318 1961.90 18.8 19.7 2.25 2.65 1689 1185 21.5 0.0 66.9 
319 1962.20 21.6 20.3 2.24 2.65 1129 507 21.3 0.0 68.4 
320 1962.50 19.3 16.4 2.45 2.66 30.6 70.0 12.6 0.4 83.7 
321 1962.80 5.2 8.6 2.55 2.66 22.6 24.1 6.6 7.7 85.1 
322 1963.10 4.8 6.1 2.58 2.66 21.6 14.1 5.0 2.6 82.0 VF 
323 1963.40 9.6 7.5 2.54 2.66 3.72 a.8 8.0 6.3 82.3 
324 1963.70 5.8 6.5 2.54 2.65 19.7 9.2 7.6 10.1 77.2 
325 1964.00 4.7 8.4 2.54 2.65 4.95 14.0 7.2 7.1 84.6 
326 1964.30 18.3 14.7 2.48 2.73 80.3 31.4 10.6 2.3 75.0 
327 1964.60 17.6 18.4 2.24 2.66 30.4 42.1 22.5 1.0 70.5 
328 1964.90 20.0 19.6 2.25 2.65 42.2 62.5 22.0 0.5 68.5 
329 1965.20 20.7 20.3 2.25 2.65 281 129 21.5 1.0 74.3 
330 1965.50 19.6 20.0 2.24 2.69 82.5 131 23.3 0.1 75.0 
331 1965.80 20.0 20.1 2.22 2.65 152 127 23.1 1.0 71.0 
332 1966.10 20.9 20.8 2.32 2.65 135 155 19.0 1.2 73.3 
333 1966.40 21.3 20.2 2.47 2.65 206 249 9.2 a.1 70.1 
334 1966.70 17.1 18.8 2.29 2.64 668 756 20.1 3.4 69.7 
335 1967.00 19.7 19.5 2.24 2.65 3553 2985 21.2 1.1 57.2 
336 1967.30 21.3 20.5 2.22 2.65 9411 5132 23.1 0.2 67.4 
337 1967.60 19.6 20.1 2.27 2.65 2205 2344 19.8 0.2 67.6 
338 1967.90 19.8 16.2 2.23 2.65 659 98.9 23.2 0.2 71.9 
339 1968.20 5.7 9.2 2.50 2.68 0.10 0.75 a.2 9.1 73.1 
340 1968.50 5.6 8.3 2.45 2.65 0.05 0.79 8.3 4.5 80.1 
341 1968.80 16.2 12.7 2.27 2.64 1773 52.9 18.6 0.9 53.6 FM5 

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; NS = Not suitable for SCAL 

ACS IAKOBATOBIKS PTY, II’D, &all not be liable or responsible for any lose, coet, duages or expenaea incurred by the client or any other person or 
coupany, resrltirg fror any inforaatior or iaterpretrtion gitea in tkia report, Ir 10 cue ah11 ACS LABOKATOUIKS PTY, LTD. be responaible for 
consequential damage! including, bat not limited to, lost profits, daasgea for failare to aeet deadlinee and lost production arising from this report, 



ACS LABORATORIES P’I’Y. LTD. 
ACU: 008 213 005 
Petroleum Reservoir Engineering Data 

CORE ANALYSIS FINAL REPORT 

Company : BHP PETROLEUM Pl'Y.LTD. Date : 04/11/93 
Well : MINERVA-2A File : 5-207 
Field : MINERVA Location : OTWAY 
Core Int. : CORE NO.1 1728.50-1733.60 M ACS Lab. : ADELAIDE 
Core Int. : CORE NO.263 1838.80-1882.50 M Analyst : CG,WJD,JC 
Core Int. : CORE NO.465 1915.00-1969.00 M 

Sarplel Depth i Porosity X i Density : Permeability (md)iSummation of Fluids: Remarks 
Number: I HeInjiRoll 8: ND GDf KH Roll KH : fd Oil% H20% 

1 1728.60 10.1 
1A 1728.60 8.0 
2 1728.90 9.8 
3 1729.20 9.6 
4 1729.50 9.0 
4A 1728.90 8.7 
5 1729.80 8.9 
6 1730.10 8.5 
7 1730.40 8.9 
7A 1730.40 0.7 
8 1730.70 10.7 
9 1731.00 8.6 

10 1731.30 9.2 
10A 1731.30 9.3 
11 1731.60 8.9 
12 1731.90 9.1 
13 1732.20 9.7 
13A 1732.20 8.4 
14 1732.50 9.2 
15 1732.80 9.3 
16 1733.10 9.1 
16A 1733.10 8.8 
17 1733.37 8.4 
18 1839.00 20.9 
18A 1839.00 21.1 
19 1839.30 22.6 
20 1839.55 18.4 
20A 1839.55 16.5 
21 1839.90 7.2 
22 1840.20 6.8 
23 1840.50 6.9 
24 1840.80 7.1 
24A 1840.80 6.2 
25 1841.10 6.6 
26 1841.40 16.2 
27 1841.70 16.6 
27A 1841.70 14.8 
28 1842.00 16.2 
29 1842.30 19.8 
30 1842.60 21.3 
30A 1842.60 20.3 
31 1842.90 21.2 
32 1843.20 11.6 

2.48 2.65 0.16 
2.66 0.03 

2.47 2.66 0.10 
2.47 2.64 0.11 
2.48 2.65 0.10 

2.65 0.07 
2.48 2.66 0.06 
2.49 2.65 0.06 
2.47 2.65 0.06 

2.65 0.35 
2.47 2.66 0.24 
2.48 2.65 0.08 
2.46 2.64 0.06 

2.64 0.03 
2.47 2.66 0.28 
2.48 2.64 0.07 
2.47 2.66 0.16 

2.65 0.03 
2.48 2.65 0.18 
2.46 2.64 0.21 
2.48 2.65 0.03 

2.65 1.82 
2.48 2.65 0.06 
2.19 2.64 315 

2.65 696 
2.18 2.64 2890 
2.16 2.83 8471 

2.67 1154 
2.47 2.59 0.60 
2.55 2.68 0.84 
2.48 2.65 0.05 
2.45 2.65 1.17 

2.60 0.26 
2.46 2.60 4.36 
2.34 2.65 9437 
2.29 2.65 15007 

2.65 2352 
2.15 2.65 9430 
2.24 2.65 10721 
2.15 2.65 8183 

2.65 19111 
2.13 2.65 5981 

9.3 0.0 87.7 C#l 

10.4 0.0 83.1 
10.1 0.0 85.4 
10.6 0.0 87.0 

9.2 0.0 86.4 
8.4 0.0 85.8 
9.2 0.0 80.9 

10.5 0.0 87.2 
9.6 0.0 85.6 

10.7 0.0 86.8 

9.7 5.1 81.4 
10.5 0.0 89.5 
10.1 0.0 90.8 

10.4 
10.7 
10.1 

9.3 
21.9 

20.8 0.0 41.8 
23.1 0.0 42.1 

8.7 8.5 73.9 SP VF 
6.9 0.0 88.9 SP VF 
8.3 5.9 86.3 SP 
8.7 5.6 78.6 SP VF 

9.2 8.1 75.1 
13.9 0.0 48.8 
17.5 0.0 40.6 

23.0 
18.9 
23.3 

23.4 
2.32 2.53 3.10 13.1 

0.0 95.7 
4.6 87.6 
2.5 93.5 

0.0 91.0 B#l 
0.0 50.0 C#2 

VF 

0.0 
0.2 
0.0 

0.0 
5.3 

35.5 
41.4 
40.7 

34.7 
65.4 VF 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD a 

Sample: Depth i Porosity X : Density t Permeability (md)iSummation of Fluids: Remarks 
Number: i HeInjiRoll fli ND GDI KB Roll KH ; 0 Oil% H20X 

33 1843.50 17.1 
33A 1843.50 19.0 
34 1843.80 18.3 
35 1844.10 20.6 
36 1844.40 20.3 
36A 1844.40 18.9 
37 1844.70 19.9 
38 1845.00 20.5 
39 1845.30 21.4 
39A 1845.30 14.1 
40 1845.60 9.9 
41 1845.90 18.8 
42 1846.20 17.3 
42A 1846.20 16.6 
43 1846.50 17.3 
44 1846.80 20.0 
45 1847.10 20.7 
45A 1847.10 19.0 
46 1847.40 20.0 
47 1847.70 20.9 
48 1848.00 19.6 
48A 1848.00 20.2 
49 1848.30 17.3 
50 1848.60 19.8 
51 1848.90 17.7 
51A 1848.90 19.2 
52 1849.20 21.3 
53 1849.50 15.9 
54 1849.80 19.9 
54A 1849.80 16.9 
55 1850.10 16.7 
56 1850.40 18.7 
57 1850.70 16.7 
57A 1850.70 18.0 
58 1851.00 17.7 
59 1851.30 19.1 
60 1851.60 16.9 
60A 1851.60 16.1 
61 1851.90 16.8 
62 1852.20 17.2 
63 1852.50 14.5 
63A 1852.50 13.6 
64 1852.80 17.5 
65 1853.10 15.2 
66 1853.40 17.2 
66A 1853.40 17.3 
67 1853.70 18.1 
68 1854.00 16.4 
69 1854.30 17.1 
69A 1854.30 17.0 
70 1854.60 18.2 
71 1854.90 15.9 
72 1855.80 15.9 
72A 1855.80 15.2 

2.15 

2.21 
2.23 
2.23 

2.22 
2.19 
2.12 

2.39 
2.18 
2.21 

2.22 
2.16 
2.23 

2.27 
2.24 
2.18 

2.20 
2.19 
2.20 

2.25 
2.18 
2.16 

2.19 
2.21 
2.24 

2.19 
2.21 
2.19 

2.26 
2.19 
2.24 

2.22 
2.26 
2.23 

2.24 
2.24 
2.25 

2.21 
2.23 
2.30 

2.65 3777 
2.65 3158 
2.65 12865 
2.65 20434 
2.65 4048 
2.64 453 
2.65 3864 
2.65 13913 
2.65 5515 
2.65 3605 
2.65 372 
2.65 440 
2.65 1005 
2.65 1356 
2.64 513 
2.64 2840 
2.65 10101 
2.64 5705 
2.65 3536 
2.64 3298 
2.66 24603 
2.65 10907 
2.65 7586 
2.65 13515 
2.65 7856 
2.65 9396 
2.65 14688 
2.65 1891 
2.65 2431 
2.65 5552 
2.64 3937 
2.65 1511 
2.65 3626 
2.64 7668 
2.65 1237 
2.65 6299 
2.65 1596 
2.65 3957 
2.65 14241 
2.65 8513 
2.65 5222 
2.65 5096 
2.65 8978 
2.65 .765 
2.65 5170 
2.65 671 
2.65 1936 
2.65 4634 
2.65 7573 
2.65 3832 
2.66 6305 
2.65 2210 
2.65 4530 
2.65 7579 

22.4 

16.6 
20.2 
18.7 

20.1 
20.0 
22.7 

11.8 
21.6 
19.9 

18.9 
21.9 
19.8 

17.0 
19.8 
20.7 

21.0 
19.8 
20.5 

17.8 
21.8 
22.2 

20.7 
19.9 
18.3 

20.4 
21.0 
20.8 

17.9 
20.3 
18.6 

17.6 
17.8 
17.8 

19.8 
18.1 
16.7 

19.4 
19.0 
16.4 

0.0 

1.3 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.2 
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 

36.5 

37.3 
44.2 
48.9 

45.4 
40.6 
25.2 

26.2 
44.4 
37.8 

28.2 
40.3 
39.6 

29.4 
47.5 
30.5 

36.8 
28.7 
33.2 

30.3 
40.0 
37.8 

35.0 
38.9 
45.3 

33.2 
48.3 
43.1 

42.9 
32.3 
37.2 

36.6 
36.7 
32.6 

43.0 
33.4 
20.3 

28.5 SP 
30.5 B#2 
32.2 C#3 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES P’I’Y. LTD. 

Sample! Depth I Porosity X : Density i Permeability (md):Sumnation of Fluids: Remarks 
Number: i HeInjiRoll gi ND GDI KH Roll KH f 0 Oil% H20X 

73 1856.10 16.2 
74 1856.40 16.7 
75 1856.70 17.7 
75A 1856.70 16.8 
76 1857.00 16.0 
77 1857.30 13.9 
78 1857.60 16.4 
78A 1857.60 14.7 
79 1857.90 15.1 
80 1858.20 16.1 
81 1858.50 19.7 
81A 1858.50 19.9 
82 1858.80 19.9 
83 1859.10 17.8 
84 1859.40 16.7 
84A 1859.40 14.2 
85 1859.70 18.2 
86 1860.00 13.5 
87 1860.30 11.0 
88 1860.60 8.6 
89 1860.90 8.0 
90 1861.20 5.9 
91 1861.52 7.9 
92 1861.83 6.4 
93 1862.10 22.8 
93A 1862.10 23.2 
94 1862.40 24.7 
95 1862.65 23.3 
96 1863.00 21.6 
96A 1863.00 23.1 
97 1863.30 25.6 
98 1863.55 23.7 
99 1863.90 26.1 
99A 1863.90 26.4 

100 1864.20 25.1 
101 1864.50 22.4 
102 1864.80 21.8 
102A 1864.80 23.6 
103 1865.10 21.4 
104 1865.40 19.5 
105 1865.70 24.7 
105A 1865.70 23.4 
106 1866.00 4.2 
107 1866.30 17.4 
108 1866.60 9.4 
108A 1866.60 6.8 
109 1866.90 22.4 
110 1867.20 20.5 
111 1867.53 19.9 
1llA 1867.53 23.2 
112 1867.80 22.5 
113 1868.10 21.9 
114 1868.40 24.7 
114A 1868.40 24.1 

2.22 2.65 13133 
2.21 2.65 21003 
2.21 2.65 19321 

2.65 9650 
2.20 2.65 22603 
2.35 2.65 348 
2.35 2.64 3127 

2.65 22.0 
2.30 2.65 119 
2.20 2.65 2415 
2.30 2.65 22508 

2.65 29035 
2.27 2.65 14714 
2.25 2.65 5383 
2.25 2.65 4719 

2.65 5149 
2.32 2.65 15957 
2.31 2.65 474 
2.05 2.26 x0.01 
2.38 2.53 <O.Ol 
2.33 2.50 <O.Ol 
2.55 2.68 <O.Ol 
2.36 2.52 x0.01 
2.47 2.58 0.06 
2.12 2.64 1797 

2.65 3762 
2.19 2.65 3231 
2.36 2.64 3010 
2.15 2.65 10606 

2.65 7020 
2.13 2.65 7835 
2.08 2.65 6131 
2.05 2.65 2500 

2.65 2569 
2.05 2.65 2348 
2.13 2.71 1100 
2.18 2.65 9139 

2.65 7158 
2.16 2.66 4609 
2.13 2.65 63.3 
2.06 2.65 3058 

2.65 2699 
2.26 2.64 0.14 
2.40 2.65 5.1 
2.47 2.63 1.95 

2.68 0.31 
2.34 2.64 125 
2.20 2.65 234 
2.04 2.47 136 

2.68 961 
2.11 2.64 931 
2.00 2.64 201 
2.11 2.65 1198 

2.65 608 

19.5 0.0 34.1 
20.4 0.0 36.8 
18.8 0.0 24.6 

21.5 0.0 44.1 
14.9 0.3 45.7 
15.1 0.0 54.6 

16.8 0.5 49.4 
21.1 0.0 38.5 
16.9 0.0 45.1 

18.1 0.0 42.6 
20.5 0.0 58.3 
19.5 0.0 50.7 

17.0 0.0 55.9 
16.3 0.0 48.2 
13.3 46.3 40.1 MP 
13.5 44.3 47.8 MP 
16.0 42.2 49.5 MP 

8.4 6.1 88.0 MP 
9.8 24.1 70.0 MP 
7.7 22.5 67.6 VF 

23.3 0.0 38.1 

21.6 1.5 46.6 
14.7 0.0 69.0 
22.6 0.0 41.0 

23.9 0.0 44.5 
24.3 3.4 36.8 
27.0 0.0 32.6 

26.5 0.0 37.1 
24.0 0.0 52.6 
22.6 0.0 55.9 

23.3 0.0 57.5 
23.5 0.0 41.7 
26.2 0.0 35.4 

19.7 1.1 71.3 
13.1 5.5 75.1 

9.1 5.4 81.1 

14.7 3.2 65.1 
21.8 1.0 41.5 
27.4 0.7 34.2 VP 

24.2 0.9 32.2 
24.8 0.0 13.7 
24.9 0.0 37.2 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD - 

Sample! Depth i Porosity X I Density t Permeability (nd)lSummation of Fluids: Remarks 
Number: : HeInjiRoll $i ND GDI KH Roll KH : 0 Oil% H20X 

115 1868.70 25.9 2.02 2.66 2216 
116 1869.00 27.8 1.94 2.65 3240 
117 1869.30 25.8 1.97 2.65 2028 
117A 1869.30 26.8 2.65 2922 
118 1869.60 25.4 1.99 2.65 1878 
119 1869.90 26.2 2.07 2.66 1799 
120 1870.20 26.9 1.99 2.65 3145 
120A 1870.20 25.5 2.65 2431 
121 1870.50 26.0 2.04 2.65 1748 
122 1870.80 25.8 1.99 2.67 2887 
123 1871.10 25.0 2.00 2.66 4804 
123A 1871.10 26.1 2.65 5387 
124 1871.40 23.4 2.19 2.65 11468 
125 1871.70 24.5 2.13 2.65 18003 
126 1872.00 20.5 2.15 2.65 3445 
126A 1872.00 22.1 2.65 4672 
127 1872.30 18.3 2.22 2.64 12945 
128 1872.63 17.8 2.15 2.65 6914 
128A 1872.63 18.7 2.65 14044 
129 1872.90 16.7 2.12 2.64 6376 
130 1873.20 20.2 2.22 2.66 10929 
131 1873.50 22.1 2.17 2.65 25472 
132 1873.80 22.5 2.17 2.65 29776 
132A 1873.80 20.2 2.65 6060 
133 1874.10 21.1 2.14 2.64 9063 
134 1874.40 21.9 2.10 2.65 10218 

l 135 1874.70 25.1 2.11 2.65 7491 
135A 1874.70 24.9 2.65 5974 
136 1875.00 23.3 2.10 2.65 4581 
137 1875.30 25.4 2.13 2.65 12867 
138 1875.60 26.0 2.04 2.64 6625 
138A 1875.60 26.6 2.65 11690 
139 1875.90 22.3 2.17 2.64 3155 
140 1876.20 25.2 2.05 2.65 4822 
140A 1876.20 25.0 2.65 2651 
141 1876.50 7.9 2.46 2.63 3.10 
142 1876.80 18.4 2.10 2.66 129 
143 1877.10 23.0 2.08 2.64 238 
144 1877.40 23.6 2.14 2.65 1530 
144A 1877.40 22.8 2.65 822 
145 1877.70 23.2 2.06 2.65 1294 
146 1878.00 22.4 2.06 2.65 974 
147 1878.30 21.4 2.12 2.65 140 
147A 1878.30 21.9 2.65 238 
148 1878.60 23.7 2.15 2.64 694 
149 1878.90 16.4 2.35 2.64 11.5 
150 1879.20 13.4 2.32 2.65 7.8 
150A 1879.20 19.1 2.66 370 
151 1879.50 21.3 2.08 2.64 1975 
152 1879.80 23.1 2.21 2.65 5422 
153 1880.10 21.9 2.12 2.64 6441 
153A 1880.10 23.5 2.65 9365 
154 1880.40 20.8 2.20 2.65 7125 

23.1 0.0 10.5 
29.7 0.0 26.8 
28.4 0.0 20.8 

26.6 0.0 18.7 
25.2 0.4 27.9 
27.5 0.0 26.1 

27.6 0.7 40.6 
27.0 0.0 17.0 
27.0 1.5 26.7 

21.5 0.0 41.6 
23.7 0.4 38.5 
21.5 0.0 36.9 

19.6 0.0 31.7 
21.9 0.5 35.3 

24.3 0.0 41.9 
21.3 0.0 54.2 
22.6 0.0 49.0 
23.0 0.0 44.2 

23.4 0.0 40.2 
25.9 0.0 43.8 
24.9 0.0 36.4 

26.2 0.0 43.3 
22.7 0.0 44.1 
25.2 0.0 25.1 

22.1 0.0 41.2 
23.9 0.0 26.6 

11.1 19.9 68.7 
25.2 0.8 32.5 
24.3 0.0 32.5 
22.5 0.0 29.5 

24.9 
24.1 
25.7 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
1.0 
0.0 

0.0 

28.9 
23.9 
42.1 

21.3 
14.8 
15.8 

33.4 
66.9 
60.3 

24.2 
22.2 
23.2 

21.4 
53.7 
35.6 

21.1 41.7 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD - 

Sample: Depth I Porosity % i Density I Permeability (nd):Summation of Fluids: Remarks 
Number: ', HeInjiBoll 8( ND GD! KH Roll EH I 0 Oil% H20X 

155 1880.70 6.4 2.57 2.67 0.19 
156 1881.00 5.5 2.56 2.63 1.29 
157 1881.30 21.1 2.09 2.65 2881 
157A 1881.30 6.0 2.61 0.27 
158 1881.60 21.5 2.06 2.64 2230 
159 1881.90 20.4 1.99 2.68 184 
159A 1881.90 26.8 2.65 3159 
160 1882.20 11.6 2.42 2.63 12.2 
161 1882.50 17.2 2.22 2.65 376 
162 1915.10 18.7 2.32 2.65 2812 
162A 1915.10 17.0 2.67 1780 
163 1915.30 19.8 2.19 2.66 968 
164 1915.60 13.6 2.31 2.71 325 
165 1915.90 16.3 2.25 2.65 621 
165A 1915.90 17.9 2.66 1442 
166 1916.23 17.6 2.25 2.65 847 
167 1916.50 16.5 2.23 2.66 1292 
168 1916.80 7.5 2.37 2.63 0.55 
168A 1916.80 16.6 2.67 2029 
169 1917.10 20.7 2.35 2.65 353 
170 1917.40 21.8 2.21 2.65 431 
171 1917.70 25.0 2.06 2.65 625 
171A 1917.70 26.0 2.65 527 
172 1918.00 19.4 2.26 2.64 73.9 
173 1918.30 25.2 2.10 2.65 784 
174 1918.60 22.9 2.08 2.65 2074 
174A 1918.60 24.9 2.65 3489 
175 1918.90 23.1 2.09 2.65 4340 
176 1919.20 25.1 2.08 2.65 4198 
177 1919.50 25.2 2.04 2.65 1694 
177A 1919.50 25.0 2.65 1991 
178 1919.80 24.8 2.07 2.65 3602 
179 1920.10 22.1 2.15 2.65 1426 
180 1920.40 23.9 2.09 2.65 326 
180A 1920.40 24.8 2.65 551 
181 1920.70 9.6 2.25 2.64 0.71 
182 1921.00 22.0 2.09 2.64 128 
183 1921.30 25.1 2.03 2.65 908 
183A 1921.30 26.4 2.65 1295 
184 1921.60 25.1 2.02 2.65 905 
185 1921.90 23.5 2.06 2.65 3845 
186 1922.20 25.8 2.07 2.65 9720 
186A 1922.20 25.2 2.65 3519 
187 1922.50 23.0 2.09 2.65 8910 
188 1922.80 21.3 2.16 2.64 5594 
189 1923.14 17.2 2.28 2.55 55.9 
189A 1923.14 18.9 2.61 50.8 
190 1923.40 21.1 2.14 2.66 2776 
191 1923.70 21.0 2.14 2.65 4232 
192 1924.00 22.3 2.14 2.65 8420 
192A 1924.00 22.7 2.65 3847 
193 1924.30 23.6 2.13 2.66 6908 
194 1924.63 19.5 2.19 2.65 677 

5.4 18.9 
4.5 17.0 

24.0 0.0 

66.0 SP VF 
62.3 VF 
27.8 

26.3 0.0 30.5 
27.1 0.0 23.5 

12.5 3.9 59.8 
18.7 0.0 35.6 B#3 
16.8 2.1 44.2 C#4 

20.9 0.0 31.4 
17.0 0.1 42.1 
18.4 0.0 36.7 

19.8 2.3 41.9 
19.3 0.0 33.4 
14.8 0.0 43.2 

14.8 
21.3 
25.6 

17.9 
25.3 
24.8 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.5 
0.4 

3.4 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
1.3 

0.0 
0.0 
0.0 

0.0 
0.0 

50.8 
49.0 
35.4 

46.7 
29.9 
25.1 

25.2 
25.3 
26.9 

29.9 
39.3 
31.9 

25.0 
22.1 
25.3 

29.9 
31.2 
41.4 

19.9 
25.2 
28.0 

53.2 
35.7 
35.4 

28.1 
25.4 
26.2 

35.3 
31.7 
43.3 

26.7 
22.0 
18.0 

48.6 
37.3 
53.3 VF 

22.5 
24.1 
22.9 

47.7 
53.3 SP 
36.5 

24.4 
21.3 

46.4 
39.0 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY- LTD. 

Sample: Depth : Porosity % i Density i Permeability (md)iSummation of Fluids: Remarks 
Number; I HeInjiRoll 8( ND GD: KB Roll KH ; 0 Oil% H20X 

195 1924.90 23.6 
195A 1924.90 23.3 
196 1925.20 22.8 
197 1925.50 23.9 
198 1925.80 24.0 
198A 1925.80 19.7 
199 1926.10 23.0 
200 1926.40 6.1 
201 1926.70 5.1 
201A 1926.70 9.7 
202 1927.00 10.9 
203 1927.30 15.1 
204 1927.60 16.2 
204A 1927.60 12.3 
205 1927.90 11.5 
206 1928.20 10.3 
207 1928.50 10.3 
207A 1928.50 8.7 
208 1928.80 7.1 
209 1929.10 9.2 
210 1929.40 10.3 
210A 1929.40 9.3 
211 1929.70 8.5 
212 1930.00 10.1 
213 1930.30 14.3 
213A 1930.30 14.5 
214 1930.60 12.1 
215 1930.90 18.5 
216 1931.20 18.0 
216A 1931.20 16.1 
217 1931.50 19.0 
218 1931.80 19.9 
219 1932.10 16.9 
219A 1931.50 17.8 
220 1932.40 16.4 
221 1932.70 15.5 
222 1933.00 15.3 
222A 1933.00 5.5 
223 1933.30 9.3 
224 1933.60 13.0 
225 1933.90 14.7 
225A 1933.90 14.8 
226 1934.20 19.1 
227 1934.50 13.7 
228 1934.80 12.1 
228A 1934.80 19.6 
229 1935.10 15.4 
230 1935.40 15.1 
231 1935.70 22.5 
231A 1935.70 21.3 
232 1936.00 22.0 
233 1936.30 24.7 
234 1936.60 23.1 
234A 1936.60 22.4 

2.08 2.65 9004 
2.65 5015 

2.12 2.65 4388 
2.15 2.65 7231 
2.08 2.65 12969 

2.65 517 
2.13 2.67 15715 
2.28 2.40 3.35 
2.50 2.60 0.47 

2.68 0.15 
2.45 2.65 0.07 
2.39 2.66 0.21 
2.38 2.67 0.43 

2.65 0.20 
2.43 2.66 0.12 
2.48 2.65 0.34 
2.49 2.64 0.13 

2.66 0.15 
2.49 2.66 0.21 
2.47 2.64 0.48 
2.45 2.63 9.0 

2.76 0.17 
2.50 2.68 0.12 
2.39 2.66 0.12 
2.34 2.71 1.25 

2.66 1.03 
2.44 2.67 0.89 
2.22 2.67 10.2 
2.39 2.66 18.5 

2.66 9.4 
2.25 2.65 383 
2.25 2.66 674 
2.32 2.65 2736 

2.64 2804 
2.43 2.67 4.46 
2.42 2.71 2.01 
2.47 2.66 0.63 

2.62 0.50 
2.47 2.65 9.9 
2.25 2.63 61.0 
2.26 2.63 394 

2.65 559 
2.24 2.65 3814 
2.35 2.70 303 
2.34 2.65 0.35 

2.65 82.6 
2.25 2.66 7.7 
2.28 2.67 3.88 
2.14 2.65 10379 

2.65 8774 
2.16 2.65 3730 
2.12 2.65 24794 
2.10 2.65 10639 

2.65 6259 

24.6 0.0 27.8 

23.6 0.0 30.6 
23.8 1.8 44.3 
25.4 0.0 37.7 

24.1 0.0 44.2 
13.5 25.4 54.1 VF 
9.5 21.1 71.3 

12.1 0.4 87.3 
15.0 1.6 86.3 
16.1 0.7 85.9 

13.4 3.6 85.0 
10.1 6.1 83.5 
8.8 5.7 82.2 

8.3 6.0 77.8 VF 
10.4 4.8 78.7 
10.3 4.7 82.9 VF 

9.3 2.7 85.5 
13.7 1.7 74.9 SP 
15.5 1.5 69.7 

11.9 0.2 80.0 
21.5 1.0 55.6 
14.0 3.4 73.7 

la.7 1.2 45.8 
20.1 0.0 54.7 SP 
16.4 2.8 72.4 

13.3 9.1 
11.4 6.4 

9.4 5.3 

7.8 9.5 
18.1 0.0 
la.0 0.6 

74.8 
76.2 
63.4 

VF 
72.6 VF 
48.4 
46.5 

la.1 
16.2 
15.9 

0.0 
0.0 
2.2 

1.1 
3.4 
0.0 

0.0 
0.0 
0.0 

43.2 
50.9 
73.6 

20.2 
20.0 
22.3 

64.8 
60.3 
35.5 

22.0 
24.4 
24.2 

43.2 
47.0 
38.1 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY- LTD. 

Sample: Depth i Porosity % t Density I Permeability (md)~Summation of Fluids: Remarks 
Number: i HeInjfRoll 81 ND GDI KH Roll KH ; 0 Oil% H20X 

235 1936.90 21.8 2.13 2.65 4754 
236 1937.20 19.4 2.21 2.65 2245 
237 1937.50 17.8 2.14 2.65 7097 
237A 1937.50 20.6 2.65 12954 
238 1937.80 20.5 2.18 2.65 14682 
239 1938.10 21.8 2.10 2.65 11615 
240 1938.40 24.3 2.12 2.65 28211 
240A 1938.40 21.4 2.65 10504 
241 1938.70 22.1 2.14 2.65 14508 
242 1939.00 25.0 2.09 2.65 17641 
243 1939.30 15.1 2.31 2.65 2241 
243A 1939.30 6.9 2.63 0.11 
244 1939.60 9.0 2.46 2.66 0.12 
245 1939.90 12.2 2.43 2.74 0.34 
246 1940.20 12.6 2.38 2.64 0.23 
246A 1940.20 14.9 2.66 0.59 
247 1940.50 15.2 2.37 2.63 1.72 
248 1940.80 22.8 2.20 2.64 59.1 
249 1941.10 22.1 2.17 2.64 90.1 
249A 1941.10 21.8 2.74 119 
250 1941.40 18.2 2.32 2.65 155 
251 1941.70 17.9 2.33 2.64 123 
252 1942.00 8.6 2.41 2.63 0.36 
252A 1942.00 17.4 2.64 727 
253 1942.30 16.9 2.23 2.65 4559 
254 1942.60 21.5 2.18 2.65 6808 
255 1943.10 6.4 2.49 2.63 co.01 
256 1943.30 12.5 2.37 2.88 663 
256A 1943.30 13.0 2.65 180 
257 1943.60 17.5 2.41 2.64 6104 
258 1943.90 8.2 2.43 2.63 0.07 
258A 1943.90 12.2 2.62 3.88 
259 1944.20 11.6 2.15 2.50 39.4 
260 1944.50 20.0 2.22 2.64 5698 
261 1944.80 23.0 2.21 2.65 3765 
261A 1944.80 22.4 2.65 3340 
262 1945.10 19.9 2.20 2.64 4850 
263 1945.40 19.0 2.25 2.63 333 
264 1945.70 24.9 2.19 2.64 8071 
26449 1945.70 24.7 2.64 6007 
265 1946.00 22.0 2.18 2.64 2301 
266 1946.30 18.1 2.15 2.65 237 
267 1946.60 22.8 2.21 2.65 8649 
267A 1946.60 25.2 2.63 6193 
268 1946.90 21.4 2.27 2.65 7921 
269 1947.20 25.7 2.20 2.65 7414 
270 1947.50 21.4 2.21 2.65 8206 
270A 1947.50 22.7 2.65 7320 
271 1947.80 23.0 2.19 2.65 7942 
272 1948.10 5.7 2.47 2.60 2.02 
273 1948.40 12.4 2.44 2.61 1.70 
273A 1948.40 8.6 2.61 57.8 
274 1948.70 7.0 2.48 2.61 78.1 

22.6 0.0 38.6 
19.3 0.0 49.2 
22.1 0.0 37.8 

20.7 0.0 39.9 
23.8 0.0 35.3 
23.4 0.0 43.6 

22.1 0.0 40.6 
22.8 0.0 38.5 
15.9 0.0 59.8 

9.3 5.3 84.6 
10.8 4.5 83.2 
14.0 3.4 78.0 

14.8 3.2 77.1 
23.9 0.9 66.1 
23.7 0.0 57.9 

17.5 4.0 62.2 
16.5 2.8 66.3 
12.2 4.0 71.4 

20.3 0.0 49.6 
21.6 1.0 41.4 B#4 

a.2 7.6 75.8 C#5 
15.8 0.0 72.2 

12.9 3.7 67.0 
11.4 10.7 72.6 

24.6 0.0 56.9 
20.5 0.0 51.8 
21.1 0.0 55.5 

23.2 1.9 66.3 
20.0 0.0 64.1 
24.6 0.0 65.0 

25.7 0.0 76.5 
24.2 1.8 67.7 
23.4 0.0 75.8 

21.2 0.0 64.4 
24.8 0.0 78.0 
24.2 0.0 73.0 

25.1 0.0 
10.1 9.8 
10.4 9.4 

9.1 8.2 

75.1 
78.0 VP 
75.0 

VF 
73.7 VF 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY. LTD. 

Sample; Depth I Porosity % : Density I Permeability (md)$ummation of Fluids: Remarks 
Number: i HeInjiRoll 81 ND GDf KH Roll KH : 0 Oil% H20X 

275 1949.00 10.1 2.51 2.65 0.76 
276 1949.30 7.3 2.53 2.64 15.5 
277 1949.60 15.7 2.47 2.65 4137 
278 1949.90 21.7 2.17 2.63 24.5 
278A 1949.90 21.5 2.64 53.7 
279 1950.20 8.2 2.43 2.62 3.08 
280 1950.50 8.9 2.46 2.62 1.62 
281 1950.80 13.7 2.20 2.65 4.30 
281A 1950.80 12.8 2.65 7.3 
282 1951.10 10.2 2.49 2.67 3455 
283 1951.40 20.3 2.21 2.65 958 
283A 1951.40 19.5 2.64 1360 
284 1951.70 21.6 2.25 2.65 305 
285 1952.00 20.0 2.15 2.65 1047 
285A 1952.00 19.1 2.61 388 
286 1952.30 20.1 2.24 2.65 287 
287 1952.60 21.1 2.16 2.61 631 
288 1952.90 18.8 2.45 2.66 743 
288A 1952.90 11.3 2.71 1.52 
289 1953.20 6.2 2.52 2.62 0.09 
290 1953.50 7.3 2.45 2.64 0.14 
291 1953.80 15.6 2.39 2.66 64.4 
291A 1953.80 9.1 2.64 0.32 
292 1954.10 8.0 2.43 2.64 0.31 
293 1954.40 17.3 2.41 2.64 31.4 
294 1954.70 8.2 2.50 2.65 0.40 
294A 1954.70 15.3 2.66 17.9 
295 1955.00 13.4 2.51 2.65 5.0 
296 1955.30 10.4 2.37 2.66 1.33 
297 1955.60 8.9 2.39 2.64 0.27 
297A 1955.60 7.2 2.66 0.62 
298 1955.90 17.1 2.32 2.64 327 
299 1956.20 7.2 2.53 2.64 1.16 
300 1956.50 6.1 2.50 2.64 0.44 
300A 1956.50 7.2 2.63 0.29 
301 1956.80 14.6 2.33 2.74 192 
302 1957.10 16.3 2.29 2.64 2.13 
303 1957.40 15.2 2.34 2.78 3.38 
303A 1957.40 17.4 2.62 21.6 
304 1957.70 9.3 2.45 2.63 0.14 
305 1958.00 9.7 2.44 2.63 0.18 
306 1958.30 16.8 2.35 2.69 12.4 
306A 1958.30 13.7 2.73 4.37 
307 1958.60 21.1 2.25 2.65 1002 
308 1958.90 21.6 2.20 2.65 448 
309 1959.20 21.6 2.18 2.65 1075 
309A 1959.20 13.9 2.65 1530 
310 1959.50 22.6 2.20 2.65 741 
311 1959.80 18.0 2.26 2.65 2035 
312 1960.10 19.4 2.21 2.67 1975 
312A 1960.10 21.5 2.65 3196 
313 1960.40 19.6 2.22 2.65 1745 
314 1960.70 18.4 2.35 2.66 309 

9.2 8.2 79.0 
7.5 6.7 84.3 VF 
8.3 a.9 68.6 

22.5 2.9 48.1 

11.4 4.3 72.6 
a.7 11.3 70.7 

21.3 2.1 54.8 SP 

a.8 8.5 84.6 SP VF 
20.6 0.0 52.4 

19.8 0.0 72.7 
22.4 0.0 40.4 

21.2 3.2 59.0 
22.4 1.0 55.2 
16.6 1.5 63.7 

7.2 10.6 67.0 
10.6 4.6 71.3 
13.7 3.5 67.9 

11.9 4.1 71.5 
16.2 1.5 70.1 

9.0 8.3 72.3 

a.5 8.8 70.5 
15.7 6.0 69.3 
13.1 5.5 72.9 

17.5 1.3 63.9 
6.3 13.9 67.7 
a.0 10.9 65.4 

16.4 5.0 
17.8 1.3 
15.9 1.5 

10.4 7.0 
10.4 7.0 
15.2 1.5 

75.3 
77.0 
70.8 

VF 
82.0 
70.5 
75.5 

19.8 
22.0 
21.0 

0.0 
0.0 
0.0 

77.3 
68.1 
44.7 

21.4 0.0 60.8 
19.7 0.6 69.9 
21.8 1.5 66.9 

21.2 
15.8 

0.0 
1.5 

57.7 
75.7 



BHP PETROLEUM PTY.LTD. : 
MINERVAdA : Analysis by 

ACS LABORATORIES PTY- LTD. 

Sample! Depth I Porosity % : Density t Permeability (md)tSummation of Fluids: Remarks 
Number: : HeInjtRoll 81 ND GD,' KH Roll KH ; 0 Oil% H20X 

315 1961.00 10.9 
315A 1961.00 10.4 
316 1961.30 8.9 
317 1961.60 19.4 
318 1961.90 18.8 
318A 1961.90 20.3 
319 1962.20 21.6 
320 1962.50 19.3 
321 1962.80 5.2 
321A 1962.80 9.2 
322 1963.10 4.8 
323 1963.40 9.6 
324 1963.70 5.8 
324A 1963.70 6.3 
325 1964.00 4.7 
326 1964.30 18.3 
327 1964.60 17.6 
327A 1964.60 20.4 
328 1964.90 20.0 
329 1965.20 20.7 
330 1965.50 19.6 
330A 1965.50 16.0 
331 1965.80 20.0 
332 1966.10 20.9 
333 1966.40 21.3 
333A 1966.40 21.1 
334 1966.70 17.1 
335 1967.00 19.7 
336 1967.30 21.3 
336A 1967.30 22.6 
337 1967.60 19.6 
338 1967.90 19.8 
339 1968.20 5.7 
339A 1968.20 6.2 
340 1968.50 5.6 
341 1968.80 16.2 
341A 1968.80 16.0 

2.33 2.66 16.2 0.0 71.9 

2.47 
2.23 
2.25 

9.6 2.6 79.5 
21.3 0.5 62.8 
21.5 0.0 66.9 

2.24 
2.45 
2.55 

2.65 
2.64 
2.66 
2.65 
2.65 
2.65 
2.66 
2.66 
2.67 
2.66 
2.66 
2.65 
2.67 
2.65 
2.73 
2.66 
2.65 
2.65 
2.65 
2.69 
2.63 
2.65 
2.65 
2.65 
2.65 
2.64 
2.65 
2.65 
2.65 
2.65 
2.65 
2.68 
2.66 
2.65 
2.64 
2.67 

0.44 
0.72 
3.52 

612 
1689 
1004 
1129 

30.6 
22.6 

a.0 
21.6 

3.72 
19.7 
0.53 
4.95 

80.3 
30.4 

120 
42.2 

281 
82.5 
80.7 

152 
135 
206 
154 
668 

3553 
9411 
8104 
2205 

659 
0.10 
0.03 
0.05 

1773 
1039 

21.3 0.0 68.4 
12.6 0.4 83.7 

6.6 7.7 85.1 

2.58 
2.54 
2.54 

5.0 2.6 82.0 VF 
a.0 6.3 82.3 
7.6 10.1 77.2 

2.54 
2.48 
2.24 

7.2 7.1 
10.6 2.3 
22.5 1.0 

2.25 
2.25 
2.24 

22.0 0.5 
21.5 1.0 
23.3 0.1 

84.6 
75.0 
70.5 

VF 
68.5 
74.3 
75.0 

2.22 
2.32 
2.47 

23.1 1.0 71.0 
19.0 1.2 73.3 

9.2 8.1 70.1 

2.29 
2.24 
2.22 

20.1 
21.2 
23.1 

69.7 
57.2 
67.4 

2.27 
2.23 
2.50 

19.8 
23.2 

8.2 

2.45 
2.27 

a.3 
18.6 

3.4 
1.1 
0.2 

0.2 
0.2 
9.1 

4.5 
0.9 

67.6 
71.9 
73.1 

80.1 
53.6 B#5 

SP 

VF = Vertical Fracture; HF = Horizontal Fracture; MP = Mounted Plug; SP= Short Plug 
cx = Top of Core; B# = Bottom of Core; OWC = Probable Oil/Water Contact 
Tr = Probable Transition Zone; GC = Probable Gas Cap; NS = Not suitable for SCAL 

ACS LUOBATOOIBS PYY, LTD, akall not be liable or rerponrrible for sry 1os11, coat, duager or erpeuer iacarred by tie cliert or uy other person or 
COIPMJ, rmltirg fro1 my inforrrtior or irterpretatior giver in tlir report. II no cue rhrll ACS IABOOAYOEIBS PYY. LTD. be rerpomible for 
corlreqrertial damager inclrding, bit not lirited to, lo#t profits, duager for failare to reet deadlines ard lout prodrctior aririy fror this report. 



ACS LABORATORIES PTY. LTD. 
AN: 008 2T3 005 
Petroleum Reservoir Engineering Data 

wompany : BHP PETROLEUM PTY.LTD. 
Well : MINERVA-2A 
Field : MINERVA 
Core Int. : CORE NO.1 1728.50-1733.60 M 
Core Int. : CORE ~0.2&3 1838.80-1882.50 M 
Core Int. : CORE NO.465 1915.00-1969.00 M 

CORE ANALYSIS FINAL REPORT 

Date : 04/U/93 
File : 5-207 
Location : OTWAY 
ACS Lab. : ADELAIDE 
Analyst : CG,WJD,JC 

Sample! Depth t Porosity % ) Density f Permeability (md)lSummation of Fluids: Remarks 
Number: : HeInj:Roll @( ND GDI KH Roll EH : g Oil% H20X 

1A 1728.60 8.0 2.66 0.03 
4A 1728.90 8.7 2.65 0.07 
7A 1730.40 8.7 2.65 0.35 

1OA 1731.30 9.3 2.64 0.03 
13A 1732.20 8.4 2.65 0.03 
16A 1733.10 8.8 2.65 1.82 
18A 1839.00 21.1 2.65 696 
20A 1839.55 16.5 2.67 1154 
24A 1840.80 6.2 2.60 0.26 
27A 1841.70 14.8 2.65 2352 
30A 1842.60 20.3 2.65 19111 
33A 1843.50 19.0 2.65 3158 
36A 1844.40 18.9 2.64 453 
39A 1845.30 14.1 2.65 3605 
42A 1846.20 16.6 2.65 1356 
45A 1847.10 19.0 2.64 5705 
48A 1848.00 20.2 2.65 10907 
51A 1848.90 19.2 2.65 9396 
54A 1849.80 16.9 2.65 5552 
57A 1850.70 18.0 2.64 7668 
60A 1851.60 16.1 2.65 3957 
63A 1852.50 13.6 2.65 5096 
66A 1853.40 17.3 2.65 671 
69A 1854.30 17.0 2.65 3832 
72A 1855.80 15.2 2.65 7579 
75A 1856.70 16.8 2.65 9650 
78A 1857.60 14.7 2.65 22.0 
81A 1858.50 19.9 2.65 29035 
84A 1859.40 14.2 2.65 5149 
93A 1862.10 23.2 2.65 3762 
96A 1863.00 23.1 2.65 7020 
99A 1863.90 26.4 2.65 2569 

102A 1864.80 23.6 2.65 7158 
105A 1865.70 23.4 2.65 2699 
108A 1866.60 6.8 2.68 0.31 
1llA 1867.53 23.2 2.68 961 
114A 1868.40 24.1 1 2.65 608 
117A 1869.30 26.8 2.65 2922 
120A 1870.20 25.5 2.65 2431 
123A 1871.10 26.1 2.65 5387 
126A 1872.00 22.1 2.65 4672 
128A 1872.63 18.7 2.65 14044 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LA1BORATORIES PTY- LTD. 

Sample: Depth ) Porosity % : Density i Permeability (md)~Summation of Fluids: Remarks 
Number: i HeInjiRoll 8: ND GDI EH Roll EH ; 0 Oil% H20X 

132A 1873.80 20.2 2.65 6060 
135A 1874.70 24.9 2.65 5974 
138A 1875.60 26.6 2.65 11690 
140A 1876.20 25.0 2.65 2651 
144A 1877.40 22.8 2.65 a22 
147A 1878.30 21.9 2.65 238 
150A 1879.20 19.1 2.66 370 
153A 1880.10 23.5 2.65 9365 
157A 1881.30 6.0 2.61 0.27 
159A 1881.90 26.8 2.65 3159 
162A 1915.10 17.0 2.67 1780 
165A 1915.90 17.9 2.66 1442 
168A 1916.80 16.6 2.67 2029 
171A 1917.70 26.0 2.65 527 
174A 1918.60 24.9 2.65 3489 
177A 1919.50 25.0 2.65 1991 
180A 1920.40 24.8 2.65 551 
183A 1921.30 26.4 2.65 1295 
186A 1922.20 25.2 2.65 3519 
189A 1923.14 18.9 2.61 50.8 
192A 1924.00 22.7 2.65 3847 
195A 1924.90 23.3 2.65 5015 
198A 1925.80 19.7 2.65 517 
201A 1926.70 9.7 2.68 0.15 
204A 1927.60 12.3 2.65 0.20 
207A 1928.50 8.7 2.66 0.15 
210A 1929.40 9.3 2.76 0.17 
213A 1930.30 14.5 2.66 1.03 
216A 1931.20 16.1 2.66 9.4 
219A 1931.50 17.8 2.64 2804 
222A 1933.00 5.5 2.62 0.50 
225A 1933.90 14.8 2.65 559 
228A 1934.80 19.6 2.65 82.6 
231A 1935.70 21.3 2.65 8774 
234A 1936.60 22.4 2.65 6259 
237A 1937.50 20.6 2.65 12954 
240A 1938.40 21.4 2.65 10504 
243A 1939.30 6.9 2.63 0.11 
246A 1940.20 14.9 2.66 0.59 
249A 1941.10 21.8 2.74 119 
252A 1942.00 17.4' 2.64 727 
256A 1943.30 13.0 2.65 180 
258A 1943.90 12.2 2.62 3.88 
261A 1944.80 22.4 2.65 3340 
264A 1945.70 24.7 2.64 6007 
267A 1946.60 25.2 2.63 6193 
270A 1947.50 22.7 2.65 7320 
273A 1948.40 8.6 2.61 57.8 
27841 1949.90 21.5 2.64 53.7 
28lA 1950.80 12.8 2.65 7.3 
283A 1951.40 19.5 2.64 1360 
285A 1952.00 19.1 2.61 388 

VF 

VF 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LAIBORATORIES PTY, LTD - 

Sample: Depth f Porosity % I Density i Permeability (md)lSummation of Fluids: Remarks 
Number: : HeInjlRoll 81 ND GD: KB Roll KH : 0 Oil% H20% 

288A 1952.90 11.3 2.71 1.52 
291A 1953.80 9.1 2.64 0.32 
294A 1954.70 15.3 2.66 17.9 
297A 1955.60 7.2 2.66 0.62 
300A 1956.50 7.2 2.63 0.29 
303A 1957.40 17.4 2.62 21.6 
306A 1958.30 13.7 2.73 4.37 
309A 1959.20 13.9 2.65 1530 
312A 1960.10 21.5 2.65 3196 
315A 1961.00 10.4 2.65 0.72 
318A 1961.90 20.3 2.65 1004 
321A 1962.80 9.2 2.67 8.0 
324A 1963.70 6.3 2.67 0.53 
327A 1964.60 20.4 2.65 120 
330A 1965.50 16.0 2.63 80.7 
333A 1966.40 21.1 2.65 154 
336A 1967.30 22.6 2.65 8104 
339A 1968.20 6.2 2.66 0.03 
341A 1968.80 16.0 2.67 1039 

VP = Vertical Fracture; HF = Horizontal Fracture; 

VF 

VF 

SP 

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; NS = Not suitable for SCAL 

S IABOIMTOOIES PTY, LTD, skall not be liable or responrible for any lose, colt, damages or expenrrer incurred by the client or any other person or 
. company, resalting from any inforwtior or interpretation given in thia report, In no case shall ACS LABOBATOIHES PTY, LTD. be rerponrible for 

comeqrertial damages inclrding, brt not lirited to, loet profits, dwgee for fsilnre to leet deadline1 ard lost prodrction arising from this report, 



ACS LABORATORIES PTY, LTD. 
ACU: 008 213 005 
Petroleum Reservoir Engineering Data 

OVERBURDEN ANALYSIS FINAL REPORT 

company : BHP PETROLEUM PTY ,LTD. Date : 04/11/93 
Well : MINERVA-2A File : 5-207 
Field : MINERVA Location : OTWAY 
Core Int. : CORE NO.1 1728.50-1733.60 M ACS Lab. : ADELAIDE 
Core Int. : CORE N0.2&3 1838.80-1882.50 M Analyst : CG,WJD,JC 
Core Int. : CORE N0.4&5 1915.00-1969.00 M 

--- ---- ---- I I POROSITY at OVBRBURDRN Pressures i lPorosit$ PBRHBABILITY at OVERBURDEN Pressures 1 PBRH, 
SAMPLE ; I 
NVIBBR ) DBPTH ; 

Ambient 1 psi; psi; psi; psi: :Rollingt ) Ambient i psi t peil psi: psi!Rolhg 
Porosity ; 2100 ; 0 ; 0 ; 0 I IAverage; f PerreebilitJ I 2100 1 0 1 0 1 0 1 Average 

-P-m--- ---v- P-P P--------m-- 

1 1728,60 10.1 
5 1729.80 8n9 
9 1731~00 8,6 

13 1732,20 9,7 
18 1839,OO 20.9 
20 1839,55 1884 
26 1841140 16#2 
29 1842030 19.8 
34 1843,80 18,3 
37 1844,70 19.9 
41 1845,90 18,8 
45 1847010 20.7 
48 1848,OO 19,6 
53 1849,50 15,9 
57 1850,70 1607 
62 1852,20 17,2 
66 1853,40 17,2 
71 1854,90 1509 
74 1856040 16.7 
79 1857,90 15J 
82 1858,80 19.9 
86 1860,OO 13,5 
93 1862,lO 22,8 
96 1863,OO 2196 

100 1864,20 25,l 
104 1865 140 1995 
109 1866,90 22.4 
113 1868.10 21,9 
116 1869,OO 27,8 
119 1869890 26.2 
124 1871840 23.4 
128 1872,63 1798 
132 1813980 22m5 
136 1875000 2303 
140 1876,20 25.2 
144 1877,40 23,6 
148 1878060 23.7 
152 1879980 23.1 
157 1881.30 21#1 
161 1882850 17.2 
165 1915,90 16.3 
169 1917,lO 2007 

9.6 
8,5 
8,4 
9,4 

1989 
17.9 
15.2 
I9,O 
17,2 
1981 
18,3 
1907 
18.7 
15.2 
lL7 
16J 
16.6 
1583 
15.9 
14 a3 
19.0 
12m6 
22,o 
2005 
24,2 
18#6 
21,5 
21.1 
27,l 
2504 
22.6 
16,9 
2L4 
22,5 
2414 
22,8 
23.0 
22.3 
20s 
16m2 
15,4 
19,9 

0,16 0.03 
0.06 0.01 
0,08 0.01 
0,16 0801 
315 270 

8471 6253 
9437 8295 

10721 8573 
12865 9560 
3864 3137 
440 406 

10101 8037 
24603 19566 

1891 1635 
3626 3077 
8513 6554 
5170 4331 
2210 1972 

21003 17053 
119 98,2 

14714 11598 
474 418 

1797 1622 
10606 8206 
2348 2075 
63.3 57,l 
125 93.8 
201 177 

3240 2767 
1799 1602 

11468 9811 
6914 5790 

29776 25213 
4581 3842 
4822 4287 
1530 1354 
694 631 

5422 5033 
2881 2408 
376 311 
621 551 
353 319 

2100 
0.02 
0.01 
OS01 
0016 
50.2 
3059 
7793 
8737 
7041 
2485 
1427 
4759 

‘?2 
,d62 
3173 
4891 
3946 
4116 
2739 
11’15 
1533 
1347 
1733 
3880 
1192 
159 

97,l 
300 

1214 
2889 
5466 
9543 

10905 
6320 
3127 
1492 
1283 
“91 

5 
598 
417 
247 



BHP PETROLEUM PTY.LTD. : 
MINERVA-2A : Analysis by 

ACS LABORATORIES PTY, LTD. 

I 
I PORCSITY at OVRRBURDBN Pressures 1 I Poroaityl PBRHBABILITY at OVBRBVRDBN Pressures 1 PBRHBAB 

SAa.lrB ; I 
NVHBBR 1 DBPTH i 

Ambient f psi.1 psi; psi 1 psi: lRollingi 1 Ambient 1 pai 1 psi! psi: psi i Rolling 
Porosity ; 2100 ; 0 f 0 ; 0 1 IAverage; I Pemeability i 2100 ! 0 1 0 t 0 1 Average 

372 
176 
180 
184 
188 
192 
196 
199 
204 
209 
213 
217 
219 
224 
226 
231 
235 
240 
245 
248 
3&l 

260 
263 
268 
273 
277 
278 
283 
286 
291 
295 
298 
304 
308 
311 
316 
319 
323 
326 
332 
336 
341 

1918800 19#4 18,7 
1919,20 25.1 24,3 
1920,40 2389 23,2 
192L60 25.1 24,4 
1922,80 21+3 20.4 
1924 ,OO 2283 21,5 
1925820 22.8 22*0 
1926,lO 2310 22,o 
1927,60 1682 15,3 
1929,lO 9,2 884 
1930.30 14,3 13.5 
1931,50 19.0 18,l 
1932,lO 1689 15,9 
1933,60 13#0 11.8 
1934 820 19.1 18,O 
1935,70 2295 21.6 
1936890 21,8 2Om8 
1938,40 2493 2393 
1939,90 12.2 11,8 
1940,80 22,8 2119 
1942130 16,9 159 
1943830 12,5 1188 
1944,50 2090 1900 
1945140 19,o 18,O 
1946,90 2104 20.5 
1948840 1204 11.3 
1949160 1517 14.7 
1949#90 21,7 20.8 
1951040 20.3 1904 
1952030 20.1 19.2 
1953980 15.6 14.5 
1955,oo 13.4 12,3 
1955.90 17.1 159 
1957.70 9,3 8,7 
1958890 21,6 20,8 
1959,80 1810 1LO 
1961,30 809 7,9 
1962.20 21.6 20,7 
1963,40 9,6 8,8 
1964,30 1883 1767 
1966810 2069 20.3 
1967830 2L3 20,3 
1968080 16.2 15.2 

ACS LABORATOBIBS PTY 8 LTD, 6h 
company, resaltirg fro1 any in 

eeqrertial darages inclrdin 

73,9 6599 
4198 3843 
326 300 
905 834 

5594 4943 
8420 7546 
4388 4034 

15715 13270 
0,43 0822 
0.48 0.23 
1.25 0.43 
383 343 

2736 2471 
61.0 44.6 
3814 3259 

10379 9031 
4754 4099 

28211 25508 
0.34 0.09 
59.1 48,2 
4559 3720 
663 597 

5698 4980 
333 278 

7921 6808 
1#70 1 a53 
4137 3517 
24.5 20.2 
958 848 
287 258 

6404 53,7 
5,O 2.92 
327 276 

0,ll 0.03 
448 407 

2035 1787 
3.52 0#53 
1129 1017 
3072 1.96 
80.3 72.3 
135 123 

9411 8418 
1773 1474 

2100 
270 
735 
733 

1008 
3522 
5805 
6354 
625 

3#45 
0.27 
ln96 
106 
553 
356 

1438 
5745 
7887 
698 
9,9 

2906 
794 

1603 
1424 
1272 
375 

86,6 
140 
187 
247 
235 

38.4 
18.9 
9,2 

3.27 
55.5 
162 

26.6 
32.1 
23,O 
33,5 
310 

1894 
2635 

1 not be liable or rerponrible for any 101w, colt, duager or expenres incarred by the cliert or any other pereon or 
‘onatior or irterpretation given in this report. In no cane shall ACS LADORATOBIBS PTY, LTD. be responsible for 
:, bat not limited to, lost profits, duages for failare to leet deadlines ard lost production arisirg from thie report, 



ACS LABORATORIES PTY. LTD. 
ICI: 008 213 005 
Petroleum Reservoir Engineering Data 

IFIED AVERAGE REPORT 

company : BHP PETROLEUM PTY.LTD. Date . : 04/11/93 
Well : MINERVA-2A File : 5-207 
Field : MINERVA Location : OTWAY 
Core Int. : CORE NO.1 1728.50-1733.60 M ACS Lab. : ADELAIDE 
Core Int. : CORE N0.2&3 1838.80-1882.50 M Analyst : CG,WJD,JC 
Core Int. : CORE N0.4&5 1915.00-1969.00 M 

SUMMATION POROSITY Average sample 1 to 17 Sample Type : R 
POROSITY Average : 9.9 over 17 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION X OIL Average Sample 1 to 17 Sample Type : R 

X OIL Average : 0.7 over 17 Samples 
0 Samples with a ZERO % Oil Value Ignored 

SUMMATION X WATER Average Sample 1 to 17 Sample Type : R 
X WATER Average : 87.4 over 17 Samples 

0 Samples with a ZERO X Water Value Ignored 

AMBIENT He POROSITY Average Sample 1 to 17 Sample Type : R 
POROSITY Average : 9.2 over 17 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 1 to 17 Sample Type : R 

PERMEABILITY Average : 0.12 over 17 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

OVERBURDEN POROSITY Average Sample 1 to 13 Sample Type : R 
POROSITY Average : 9.0 over 4 Samples 

0 Samples with a ZERO Porosity Value Ignored 
OVERBURDEN PERMEABILITY Average Sample 1 to 13 Sample Type : R 

PERMEABILITY Average : 0.0 over 4 Samples 
0 Samples with a ZERO Permeability Value Ignored 

AC3 IADOMTOlHB! PYY, lb. shall not be liable or terponrible for my lore, coat, damager or expenrer incrrred by the cliert or lrp~ otler person or 
company, reerlting fror any inforlatior or interpretatior gives in this report. Ia PO cue ah11 ACS lWBAYOEIBS PTY, LTD. be rerporuible for 
coreeqrertial damages including, brt not limited to, loet profitr, duages for trilare to leet deadlines aad lost prodrction arisiy fro1 this report@ 



ACS LABORATORIES PTY, LTD. 
AU: 008 273 005 
Petroleum Reservoir Engineering Data 

3npany : BHP PETROLEUM PTY,LTD. 
Well : MINERVA-2A 
Field : MINERVA 
Core Int. : CORE NO.1 1728.50-1733.60 M 
Core Int. : CORE N0.2&3 1838.80-1882.50 M 
Core Int. : CORE NO.485 1915.00-1969.00 M 

SPECIFIED AVERAGE REPORT 

Date : 04/11/93 
File : 5-207 
Location : OTWAY 
ACS Lab. : ADELAIDE 
Analyst : CG,WJD,JC 

SUMMATION POROSITY Average sample 18 to 161 Sample Type : R 
POROSITY Average : 20.0 over 144 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION X OIL Average Sample 18 to 161 Sample Type : R 

X OIL Average : 2.1 over 144 Samples 
0 Samples with a ZERO 4: Oil Value Ignored 

SUMMATION X WATER Average Sample 18 to 161 Sample Type : R 
X WATER Average 42.4 over 144 Samples 

Okmples with a ZERO X Water Value Ignored 

AMBIENT He POROSITY Average Sample 18 to 161 Sample Type : R 
POROSITY Average : 18.6 over 144 Samples 

0 Samples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 18 to 161 Sample Type : R 

PERMEABILITY Average : 5288 over 144 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

OVERBURDEN POROSITY Average Sample 18 to 161 Sample Type : R 
POROSITY Average : 19.4 over 36 Samples 

0 Samples with a ZERO Porosity Value Ignored 
OVERBURDEN PERMEABILITY Average Sample 18 to 161 Sample Type : R 

PERMEABILITY Average : 5169.7 over 36 Samples 
0 Samples with a ZERO Permeability Value Ignored 

ACS LABOILAYVOOIBS PTY, RD. &all not be liable or rerponrible for any low, coat, darager or experrer iacarred by the cliert or aal other person or 
coapan~, reerlting fro1 any information or interpretation girer in this report, II IO cue shall ACS IABOPAYOUIgS PYY. LTD. be rerporrrible for 
coneeqreatial daaager inclading, bat not limited to, loet profitr, duagea for failare to aeet deadlines aad lost prodrction aririrg froa this report. 



ACS LABORATORIES PTY w LTDW 
ACJ: 008 213 005 
Petroleum Reservoir Engineering Data 

SPECI FI ED AVERAGE REPORT 

Company : BHP PETROLEUM PTY.LTD. Date : 04/11/93 
Well : MINERVA-2A File : 5-207 
Field : MINERVA Location : OTWAY 
Core Int. : CORE NO.1 1728.50-1733.60 M ACS Lab. : ADELAIDE 
Core Int. : CORE NO.263 1838.80-1882.50 M Analyst : CG,WJD,JC 
Core Int. : CORE N0.4&5 1915.00-1969.00 M 

SUMMATION POROSITY Average sample 162 to 341 Sample Type : R 
POROSITY Average : 17.7 over 180 Samples 

0 Samples with a ZERO Porosity Value Ignored 
SUMMATION X OIL Average Sample 162 to 341 Sample Type : R 

% OIL Average : 2.6 over 180 Samples 
0 Samples with a ZERO X Oil Value Ignored 

SUMMATION X WATER Average Sample 162 to 341 Sample Type : R 
X WATER Average : 61.1 over 180 Samples 

0 Samples with a ZERO X Water Value Ignored 

AMBIENT He POROSITY Average Sample 162 to 341 Sample Type : R 
POROSITY Average 16.8 over 180 Samples 

0 kmples with a ZERO Porosity Value Ignored 
AMBIENT PERMEABILITY Average Sample 162 to 341 Sample Type : R 

PERMEABILITY Average : 2326 over 180 Samples 
0 Samples with a ZERO Perneablity Value Ignored 

OVERBURDEN POROSITY Average Sample 165 to 341 Saaple Type : R 
POROSITY Average : 17.4 over 45 Sarrples 

0 Samples with a ZERO Porosity Value Ignored 
OVERBURDEN PERMEABILITY Average Sample 165 to 341 Sample Type : R 

PERMEABILITY Average : 2559.4 over 45 SsPaples 
0 Samples with a ZERO Permeability Value Ignored 

ACS LABOIUTOIIBS RY, LTD. shall not be liable or rerponriblt for aal lots, colt, damager or erpenrer incarred by the cliert or aay other person or 
conpan~, rearlting Iror any irforratior or irterpretatioa giver in thir report. Ir no cue hall ACS LABOUTOBIBS PYY, LTD. be rerponrible for 
coreeqreatial daaaget inclading, bat not lirited to, lost profitr, duagee for failare to reet deadline1 aad loet prodaction aririrg from this report. 



Company BHP Petroleum 

Well Minerva 2A 

BRINELL HARDNESS DATA 

Report 005/207 

Sample Depth 
Number ( 1 m 

Brine11 Hardness 
(kg/sq*mm) 

1 1728.60 18 
2 1728.90 17 
3 1729.20 18 
4 1729.50 17 
5 1729.80 18 
6 1730.10 15 
7 1730.40 18 
8 1730.70 17 
9 1731 .oo 19 

10 1731.30 17 
11 1731.60 16 
12 1731.90 19 
13 1732.20 15 
14 1732.50 17 
15 1732.80 16 
16 1733.10 18 
17 1733.37 14 
18 1839.00 5 
19 1839.30 12 
20 1839.55 18 
21 1839.90 14 
22 1840.20 14 
23 1840.50 15 
24 1840.80 17 
25 1841.10 8 
26 1841.40 7 
27 1841.70 21 
28 1842.00 27 
29 1842.30 24 
30 1842.60 18 
31 1842.90 14 
32 1843.20 14 
33 1843.50 29 
34 1843.80 11 
35 1844.10 14 
36 1844.40 22 
37 1844.70 21 

S-207 Minerva 2A 
KS Laboratories Pty Ltd 

ACN: 008 273 005 



Sample Depth 
Number ( 1 m 

Brine11 Hardness 
Wmbmm) 

38 1845.00 19 
39 1845.30 21 
40 1845.60 39 
41 1845.90 19 
42 1846.20 22 
43 1846.50 13 
44 1846.80 19 
45 1847.10 20 
46 1847.40 19 
47 1847.70 21 
48 1848.00 18 
49 1848.30 26 
50 1848.60 13 
51 1848.90 18 
52 1849.20 18 
53 1849.50 29 
54 1849.80 19 
55 1850.10 22 
56 1850.40 23 
57 1850.70 29 
58 1851 .OO 19 
59 1851.30 19 
60 1851.60 23 
61 1851.90 34 
62 1852.20 26 
63 1852.50 23 
64 1852.80 25 
65 1853.10 27 
66 1853.40 23 
67 1853.70 23 
68 1854.00 21 
69 1854.30 24 
70 1854.60 22 
71 1854.90 20 
72 1855.80 33 
73 1856.10 34 
74 1856.40 16 
75 1856.70 24 
76 1857.00 35 
77 1857.30 23 
78 1857.60 17 
79 1857.90 16 
80 1858.20 15 
81 1858.50 13 
82 1858.80 12 
83 1859.10 25 
84 1859.40 21 
85 1859.70 24 
86 1860.00 26 
87 1860.30 14 
88 1860.60 14 

S-207 Minerva 2A 
ACS Laboratories Pty Ltd 

ACN: 008 273 005 



Sample Depth 
Number ( > m 

Brine11 Hardness 
Wg/sq*mm) 

89 1860.90 17 
90 1861.20 15 
91 1861.52 15 
92 1861.83 17 
93 1862.10 12 
94 1862.40 13 
95 1862.65 16 
96 1863.00 12 
97 1863.30 10 
98 1863.55 14 
99 1863.90 12 

100 1864.20 12 
101 1864.50 14 
102 1864.80 12 
103 1865.10 15 
104 1865.40 17 
105 1865.70 15 
106 1866.00 22 
107 1866.30 12 
108 1866.60 6 
109 1866.90 4 
110 1867.20 6 
111 1867.53 5 
112 1867.80 14 
113 1868.10 13 
114 1868.40 12 
115 1868.70 12 
116 1869.00 8 
117 1869.30 11 
118 1869.60 11 
119 1869.90 10 
120 1870.20 11 
121 1870.50 11 
122 1870.80 12 
123 1871.10 13 
134 1871.40 16 
125 1871.70 10 
126 1872.00 18 
127 1872.30 17 
128 1872.63 12 
129 1872.90 17 
130 1873.20 5 
131 1873.50 5 
132 1873.80 6 
133 1874.10 19 
134 1874.40 14 
135 1874.70 5 
136 1875.00 7 
137 1875.30 5 
138 1875.60 15 
139 1875.90 8 

Sample fractured during test II II II II 
II II II II 
II II II II 

5-207 Minerva 2A 
ACS Laboratories Pty Ltd 

ACN: 008 273 005 



Sample Depth 
Number ( ) m 

Brine11 Hardness 
uw/S~*mm) 

140 1876.20 13 
141 1876.50 14 
142 1876.80 12 
143 1877.10 13 
144 1877.40 6 
145 1877.70 8 
146 1878.00 11 
147 1878.30 8 
148 1878.60 6 
149 1878.90 15 
150 1879.20 7 
151 1879.50 5 
152 1879.80 14 
153 1880.10 7 
154 1880.40 8 
155 1880.70 14 
156 1881.00 14 
157 1881.30 5 
158 1881.60 7 
159 1881.90 9 
160 1882.20 13 
161 1882.50 7 
162 1915.10 13 
163 1915.30 15 
164 1915.60 25 
165 1915.90 18 
166 1916.23 19 
167 1916.50 10 
168 1916.80 22 
169 1917.10 11 
170 1917.40 15 
171 1917.70 14 
172 1918.00 7 
173 1918.30 10 
174 1918.60 11 
175 1918.90 11 
176 1919.20 9 
177 1919.50 13 
178 1919.80 11 
179 1920.10 17 
180 1920.40 15 
181 1920.70 14 
182 1921 .oo 11 
183 1921.30 13 
184 1921.60 13 
185 1921.90 5 
186 1922.20 9 
187 1922.50 11 
188 1922.80 14 
189 1923.14 13 
190 1923.40 18 

5-207 Minerva 2A 
ACS Laboratories Pty Ltd 

ACN: 008 273 005 



Sample Depth 
Number m 

Brine11 Hardness 
(kg/sq*mm) 

191 1923.70 5 
192 1924.00 14 
193 1924.30 11 
194 1924.63 13 
195 1924.90 13 
196 1925.20 15 
197 1925.50 15 
198 1925.80 10 
199 1926.10 12 
200 1926.40 4 
201 1926.70 18 
202 1927.00 15 
203 1927.30 11 
204 1927.60 11 
205 1927.90 16 
206 1928.20 14 
207 1928.50 15 
208 1928.80 20 
209 1929.10 15 
210 1929.40 15 
211 1929.70 14 
212 1930.00 16 
213 1930.30 13 
214 1930.60 16 
215 1930.90 14 
216 1931.20 15 
217 1931.50 17 
218 1931.80 17 
219 1932.10 21 
220 1932.40 16 
221 1932.70 13 
222 1933.00 16 
223 1933.30 9 
224 1933.60 22 
225 1933.90 19 
226 1934.20 18 
227 1934.50 5 
228 1934.80 16 
229 1935.10 15 
230 1935.40 13 
231 1935.70 11 
232 1936.00 15 
233 1936.30 15 
234 1936.60 12 
235 1936.90 11 
236 1937.20 20 
237 1937.50 21 
238 1937.80 13 
239 1938.10 18 
240 1938.40 12 
241 1938.70 14 

5-207 Minerva 2A 

ACS Laboratories Pty Ltd 
ACN: 008 273 005 



Sample Depth 
Number ( ) m 

Brine11 Hardness 
( ww *mm> 

242 1939.00 12 
243 1939.30 27 
244 1939.60 21 
245 1939.90 23 
246 1940.20 18 
247 1940.50 13 
248 1940.80 16 
249 1941.10 22 
250 1941.40 17 
251 1941.70 13 
252 1942.00 24 
253 1942.30 17 
254 1942.60 19 
255 1943.10 21 
256 1943.30 20 
257 1943.60 15 
258 1943.90 16 
259 1944.20 17 
260 1944.50 15 
261 1944.80 15 
262 1945.10 6 
263 1945.40 14 
264 1945.70 12 
265 1946.00 8 
266 1946.30 12 
267 1946.60 15 
268 1946.90 11 
269 1947.20 12 
270 1947.50 12 
271 1947.80 12 
272 1948.10 23 
273 1948.40 5 
274 1948.70 16 
275 1949.00 13 
276 1949.30 17 
277 1949.60 26 
278 1949.90 11 
279 1950.20 16 
280 1950.50 17 
281 1950.80 9 
282 1951.10 12 
283 1951.40 17 
284 1951.70 19 
285 1952.00 20 
286 1952.30 19 
287 1952.60 16 
288 1952.90 19 
289 1953.20 19 
290 1953.50 21 
291 1953.80 15 
292 1954.10 14 

5-207 Hinerva 2A 
RCS Laboratories Pty Ltd 

ACN: 008 273 005 



Sample Depth 
Number ( 1 m 

Brine11 Hardness 
P!J/sq*mm) 

293 1954.40 14 
294 1954.70 17 
295 1955.00 18 
296 1955.30 12 
297 1955.60 19 
298 1955.90 17 
299 1956.20 22 
300 1956.50 19 
301 1956.80 27 
302 1957.10 17 
303 1957.40 25 
304 1957.70 18 
305 1958.00 18 
306 1958.30 18 
307 1958.60 15 
308 1958.90 15 
309 1959.20 14 
310 1959.50 14 
311 1959.80 12 
312 1960.10 20 
313 1960.40 16 
314 1960.70 12 
315 1961.00 17 
316 1961.30 19 
317 1961.60 12 
318 1961.90 22 
319 1962.20 19 
320 1962.50 16 
321 1962.80 25 
322 1963.10 18 
323 1963.40 26 
324 1963.70 19 
325 1964.00 24 
326 1964.30 16 
327 1964.60 16 
328 1964.90 15 
329 1965.20 16 
330 1965.50 15 
331 1965.80 14 
332 1966.10 19 
333 1966.40 13 
334 1966.70 19 
335 1967.00 13 
336 1967.30 13 
337 1967.60 18 
338 1967.90 26 
339 1968.20 20 
340 1968.50 18 
341 1968.80 13 

5-207 Minerva 2A 
ACS Laboratories Pty Ltd 

ACN: 008 273 005 



Company: BHP PETROLEUM Ltd 

Well: NINERVA #2a 

Field: OTWAY BASIN 

Location: 

Country: AUSTRALIA 

Report: S-207 

Date: 11/11/93 

Core Interval: C#l 1728.50 - 1733.60m 
C#2 1838.80 - 1854.88m 
C#3 1855.50 - 1882.50m 
C#4 1915.00 - 1942.73m 
C#5 1943.00 - 1969.00m 

l-17 sst med qry, v.f-f gr, sbang-sbrndd, wl srt, hd, arg-slty, Tr talc cmt, 
Qtz/Tr C fraq/Tr Must & Pyr, abd bioturb and Bur, prly lam. 

18-19 sst v.1t 9ry, v.f-v.crs qr, sbang-sbrndd, pr srt, mod hd, wh cl Mtrx, 
QtziTr Must & C frag/Tr Pyr, Bd. 

20 

21-25 

sst med It gry, f-v.crs gr, pred med-crs gr, sbang-sbrndd, pr srf, md hd, 
wh cl Fltrx,abd pyr cmt IP, Qtz ovqth corn, Qtz/Tr C, open framework IP 

Sltst dk-med gry, Cl rich, sft, occ Strks or carb Nat, Sd, Cl, Tr amber, pr 

26 ss t 

27-28 sst 

29 

30-31 

32 

33-35 

36-39 

Sst 

Sst 

sst 

Sst 

Sst 

lam, tending to split along lam. 

lt 9ry, bd w/med crs gr wl srt lyr & f-v.crs/pbl pr srt lyr, sbanq- 
rndd, mod hd, Cl Mtrx, med open framework IP, Qtz s( Qtz ovqths. 

lt qry, f-v.crs qr-pbl, sbrndd-rndd, pr srt, mod hd, cl fltrx, sml open 
framework IP w/occ lrg pores, Qtz/Tr Pyr, bd. 

As in 26. 

It qry, pred med gr, sbrndd-rndd,wl srt, slty fri-mod hd, low Mtrx 

content, Qtz ovqths UC sil cmt cmn, Qtz/Tr C/Tr Pbl, mass. 

It-med gry, interlam v.f-f qr Sd Rc carb Sltst. 

As in 27-28, incr in open Framework IP. 

As in 30-31, Tr thn irr bdq. 



JO 

41 

42 

43 

44 

45-47 

48-56 

57-63 

63-69 

70 

7t-a6 

97-91 

92 

93-95 

97-100 

101 

102-105 

’ 06 

107-110 

w 

sst 

sst 

sst 

sst 

sst 

ss t 

sst 

sst 

Sst 

Sst 

SltSt 

s1tst 

Sst 

sst 

sst 

Sst 

sst 

s1tst 

Sst 

I? blsh-gry, Mtrx: med-crs, Pbl sze Qtz qr, sbrndd-anq,pr srf, hd w cl 
R sil Mtrx, Qtz/Cl/Tr C frag, qd vis Por. 

lt qv, f-med gr, sbrndd, wl-mod srf, mod hd, at-g-slty, cl Mtrx, Qtz 
ovqths,Qtz/Cl/C fraq K thn lam, Tr bdg, occ pbl sze Qtz qr, mod-qd vis 
Por. 

As in 41, vis Por incr, Tr x-bd. 

As in 41, abd qry arq lam,Bd, qd vis Por in v.crs Lyr, occ Pbl sze Qtz 
9r. 

As in 43, 13 fraq lncr, grad bdg. 

As in 41, abd vis Por. 

lt q-y, dom med gr w Pblsze Qtz qr, sbrndd-sbang, mod-pr srt, sil, mod 
ind w sil & cl fltrx, Qtz ovqths, Tr c frag & Pyr, mod-qd vis Por, Tr 
thn irr bdq iP. 

lt qry, med-Pbl sze Qtz gr dom v.crs gr, sbrndd, mod-pr srt, mod ind w 
Qtz ovqths sil % cl Mtrx, Qtz/Cl;Tr C fraq & fPyr, crs-Pbl sze Qtz Bd, 
open framework IP. 

it 9rh f-med qr, sbrndd, mod-Ml srf, mod-w1 ind w Qtzovqths, sil 7 cl 
Mtrx Tr talc cmt, Qtz/Cl/Tr C & Pyr fraq, thn irr bdq def by crs Qtz 

bfr, open framework IP. 

?.d, pyr rep1 of wdy Mat 

It-med qry, f - pred med qr, occ crs qr, mod-w1 srt, ana - sbanq, mod- 
wl ind, non cdlc, sil & cl M?rx, Tr Pyr, RtziCl, occ mic, mass Tr thn 
bdq. 

mounted Pluqs 

drk blsh gry, arq-sil IP, fn Qtz strnqrs, pyr IP, arq mic samp, frac 

P 1 Cl9 . 

It-med gry, f-pred med gr, occ crs qr, mod-wlsrf, sbt-ndd-sbanq, mod-w1 
ind, talc cmt IP, sil& cl rltrx, Q?z/Cl/drk arq flat1.C fraq, occ mic, Tr 
thn bdq.3 

d.d, incr in qr sze dom med-crs gr. 

6i.d. occ v.crs sze Qtz qr. 

d.d, pyr rep1 of wdy flat abd, thn bdq def by drk arg Nat & v.crs Lyr. 

As in 93-95, sm irr thn lam. 

med drk ary. arq-sil IP, mic/ar9, C fraq 1% Pyr abd, irr bdq, Bur IP. 

It-med qry, dom f-med qr, mod-w1 srt, sbrndd, wl ind w arq Rr sil Mtrx, 

caic cmt IP, Qtz/Cl/C frag, occ Musc/Pyr & drk arq Mat, thn irr bdq. 



111 

112-126 

127-135 

136-140 

141 

142-149 

150-154 

155-154 

157-158 

159 

160 

lil-li;T 

168 

169-172 

173-185 

196-188 

189 

190-199 

200 

Sst a-a, dom f gr, carb lyr w pyr rep1 of wdy Mat, frac IP. 

sst It-med gry, f-v.crs gr, pred med qr,occ Pbl Qtz Gr, mod wl srt, sbanq- 
sbrndd, wl indw wh Cl lltrx & sil, Tr talc cmt, Qtz/CliTr C fraq & Pyr, 
mass IP, Tr thn irr lam. 

Sst It gry, med-Pbl sze Qtz qr dom v.crs gr, rndd-sbang, mod-pr srt, mod 

lnd w sil Rc cl fl?rx, Qtz/Cl/Tr C frag & f Pyr, crs-Pbl sze Qtz, open 
framework lP, ocr pyr rep1 of wdy Nat. 

SS;t It w-h f-med qr occ crs Qtz gr, mod-w1 srt, sbrndd-sbang,mod ind w Cl 
Rc sil fltrx, Q?z/Cli'Tr C fraq & f Pyr, mic IP, occ Bdq 

Sltst drk blsh qry, arq 8 sil IP w f. Qtz strngr, carb/‘mic samp, pyr rep1 of 
carb Flat, Bd, mnr Eur. 

Sst It qv, f-med qr occ crs Qtz qr, sbrndd-sbang, mod srf, mod-w1 ind w 
arq & sil Iltrx, Tr calccmt, Qtz/Cl/Tr Pyr rep1 of cat-b flat. Tr lam def 

bdq. mass IP. 

sst med qry, f-pred med gr, occ v.crs qr, mod-w1 srt, sbrndd-sbang, mod-w1 
ind, talc cmt IP, sil d cl Mtrx, Qtz/Clidrk arg Nat/C frag, occmic, Tr 
thn bdg. 

Sltst As in 141, pyr clusters. 

sst As in 150-154 

sst d.d, mic arq Lyr def bdq, Pbl sze Qtz qr wthn Bd. 

Sltst,‘Sst As in 141 .% 150-154, intrbd. 

sst 

sst 

ss t 

Sst 

Ss? 

Sst 

sst 

med v-i'. med-Phi qr dam v.crs qr, mod-pr srt, sbrndd-sbang, mod ind w 
Cl & c-11 ll(?rx, ir-talc cmt, Q?ziCliPyr/C t'raq, ooen Framework IP w qd 
‘~1s Por in v.crs lyr Ed. 

d.d, incr in arq lyr and pbl sze Qtz gr, pyr rep1 of wdy flat. 

med qry, f-pred med qr, occ v.crs gr, mod-w1 srt, sbrndd-sbang, mod- 
wlind, talc cmt IP, sil ipc cl lltrx, QtziCl/drk. arq Mat/C fraq, occ mic, 

Tr thn bdq, bioturb iP, occ Bur. 

1 t-med qr-y, f-pred medqr, occ crs qr, mod-w1 sr?, sbrndd-sbang, mod-w1 
ind q talc cmt IF, sil 8 cl rltrr, Qtz’Cl/Mic/Tr drk arg Mat/C frag, dom 

mass-samp 181 .% 19 2 have arg lam de? thn irr bdg/Bur IP. 

It-med grr, med-v.crs qr. mod-pr srf, sbrndd-sbang, mod ind w Cl & sil 
Mtrx, Tr talc cm?, Qt~iCliPyriC fraa. open Framework IP w qd vis Par, 
mass. 

As in 173, carb flat & resin abd, occ pyr rep1 of wdy Mat. 

As in 186-189, mass, C fraq IP. 

CO? 1 Mass carb Mat, pyr rep1 of wdy Mat abd, cone frac. 



3(J1-216 

217-219 

220-22 1 

222 

223-227 

228-230 

231-243 

244-252 

253-254 

255 

256 

257 

258-259 

260-271 

272 

273-276 

277 

Sst It-med drk gry, v.f-med dom f qr, mod-w1 srt, sbrndd, mod-w1 ind wC1 8t 
sil mtrx, Tr talc cmt, QtziCl/Carb Mat/Mic, occ pyr & C frag, bioturb& 
occ Bur, thn irr bdg, mic Rc arq samp. 

sst 1 t-med qry, f-pred med qr,occ crs qr, mod-w1 srt, sbrndd-sbanq, mod-w1 
ind, talc cmt IP, sil & cl Ntrx, Qtz/Cl/Mic/Tr drk arq Mat/C fraq, dom 

mass. 

sst As in 201-216. 

Sltst drk blsh gry, arq & sil IP w f.Qtz strnqr, carb/mic samp, pyr rep1 of 

sst 

sst 

Sst 

sst 

Sst 

Sst 

Sst 

Sst 

sst 

sst 

sst 

sst 

sst 

carb Mat, Bd, mnr Bur. 

It-med gry, med-v.crs qr, mod-pr srt, sbrndd-sbang, mod ind w Cl & sil 
Pltrx, Tr talc cmt, Qtz/Cl/Pyr/C frag, open Framework IP w gd vis Par, 
carb lyr def bdq, occ pbl sze Qtz qr, #227 pyr rep1 of wdy lyr. 

It-med drk qry, v.f-med dom f qr, mod-w1 srt, sbrndd, mod-wlind w Cl & 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Ilic,occ pyr & C fraq, bioturb Rc 
occ Bur, thn irr bdg, mic fk arg samp 

It-med qry, med-v.crs gr, mod-pr srt, sbrndd-sbanq, mod ind w Cl & si 
Mtrx, Tr talc cmt, Qtz/Cl/Pyr/C frag, open Frameworkmass, incr in Pbl 

It-med drk qry, v.f-med dom f qr, mod-w1 srt, sbrndd, mod-wlind w Cl Ik 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr & C frag,bioturb & 
occ Bur, thn irr bdgz fnic & arg samp. 

1 t-med gry, f-pred med gr,occ crs gr, mod-w1 srt, sbrndd-sbanq mod - w 
ind, talc cmt IP, sil & cl fitrx, Qtz/Cl/Mic/Tr drk arq flat/C fraq, dom 
mass. 

As in 201-216. 

As in 217-2 19, mass pyr cmt. 

It-med qry, f-predmed gr, occ crs gr, mod-w1 srf, sbrndd-sbanq, mod-w1 
ind, talc cmt IP, sil & cl Fltrx, Qtz/Cl/Mic/Tr drk arq flat/C frag,dom 
mass. 

As in 201-216, #259 abd carb Mat w resin & frac. 

As in 173-185. 

As in 201-216, abd carb Nat w resin Ik frac. 

It-med drk qry, v.f-med dom f qr, mod-w1 srt, sbrndd, mod-wlind w Cl & 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr& C fraq, bioturb & 
occ Bur, thn irr bdq, mic Rc arg samp. 

It-med qry, f-pred med qr, occ crs qr, mod-wlsrt, sbrndd-sbang, mod-Y1 
ind, talc cmt IP, ~11 & cl Mtrx, Qtz/Cl/Uic/Tr drk arg Rat/C fraq, dom 
mass-samp 181 & 182 have arg lam def thn irr bdq/Bur IP 



278 

279-282 

283-286 

287-288 

289-25'7 

298 

299-301 

302-.306 

307-311 

312 

313-314 

315-.316 

317-320 

321-325 

326 

sst 

Ss? 

sst 

sst 

sst 

Sst 

sst 

sst 

sst 

sst 

sst 

Sst 

SSt 

sst 

sst 

It-med drk gry, v.f-med dom f qr, mod-w1 srt, sbrndd, mod-w1 ind wC1 R 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr & C fraq,bioturb 
occ Bur, thn irr bdq, mic & arq samp. 

It-med gry, med-v.crs gr, mod-pr srt, sbrndd-sbang, mod ind w Cl & sil 
Mtrx, Tr talc cmt, Q?z/Cl/Pyr/C fraq, open Framework IP w qd vis Par, 
carb lyr def bdq, occ pbl sze Qtz gr, pyr rep1 of wdy lyr. 

med gry, f-pred med qr, occ v.crs qr, mod-w1 srt, sbrndd-sbanq, mod-w1 
ind, cdlc cmt IP, sil & clfltrx, Qtz/Cl/drk arq flat/C fraq, occ mic, Tr 
thn bdg. 

1 t-med gry, f-pred med qr, occ crs gr, mod-w1 srt,sbrndd-sbanq, mod-w1 
ind, talc cmt IP, sil & cl Mtrx, Qtz/Cl/Mic/Tr drk arg Mat/C fraq, 
dom mass-samp, arq lam def thn irr bdg/Bur IP. 

med qry, med-Pbl gr dom v.crs qr, mod-pr srt, sbrndd-sbang, mod ind w 
Cl i% sil Mtrx, Tr talc cmt, Qtz/Cl/Pyr/C frag, open Framework IP w N 
vls Por in v.crs lyr Bd. 

It-med qry, med-v.crs gr, mod-pr srt, sbrndd-sbang, mod ind w Cl & sil 
mtrx, Tr talc cmt, Q 

med-drk gry, med-v.crs gr,mod-pr srt, sbrndd-sbang, mod ind w Cl & sil 
Mtrx, Tr talc cmt, Qtz/Cl/Pyr/C fraq, open Framework IP w gd vis Por, 
carb lyr def bdg, occ pbl sze Qtz qr, pyr rep1 of wdy lyr. 

It-med drk gry, v.f-med dom f gr, mod-w1 srt,sbrndd, mod-w1 ind w Cl & 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr & C frag,bioturb r3c 
occ Bur, thn irr bdg, mlc & arg samp. 

1 t-med gry, f-pred medgr, occ crs gr. mod-w1 sr?, sbrndd-sbanq, mod-w1 
lnd, talc cmt IP, sil & cl fltrx, Qtz/Cl/Ric/Tr drk arg flat/C frag, dom 
mass-samp , arq lam def thn 1rr bdg/Bur IP. 

as above with abd crs qtz grns, drk bun arq la 

It-med gry, f-pred med gr,occ crs gr, mod-Y1 srt, sbrndd-sbanq, mod-w1 
ind, talc cmt IP, sil & cl Ntrx, Qtz/Cl/Ric/Tr drk arg Rat/C frag, dom 
mass-samp , arq lam def thn irr bdg/Bur IP. 

med-drk gry, med-v.crs gr,mod-pr srf, sbrndd-sbang, mod ind w Cl & sil 
fltrx, Tr talc cmt, Qtz/Cl/Pyr/C fraq, open Framework IP w gd vis Par, 

carb lyr def bdg, occ pbl sze Qtz qr, pyr rep1 wdy lyr. 

It-med gry, f-pred med qr, occ crs qr, mod-w1 srt,sbrndd-sbang, mod-w1 
ind, talc cmt IP, sil & cl Ntrx, Qtz/Cl/Mic/Tr drk at-q Nat/C frag, dom 

mass-samp 317 & 320 have arg lam def thn irr bdq/Bur IP. 

It-med drk gry, v.f-med dom f gr, mod-w1 srt, sbrndd, mod-wlind WC1 & 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr ck Cfrag, bioturb & 
occ Bur, thn irr bdg, mic & arq samp. 

as above with abd pyr. 



7?7-333 sst 

334-338 Sst 

339-340 sst 

341 sst 

It-med qry, f-pred med gr, occ crs gr,mod-wl srt, sbrndd-sbang, mod-w1 
ind, talc cmt IP, sil & cl Mtrx, QtziCl/Mic/Tr drk arq flat/C frag, dom 
mass-samp 327 & 331 have arq lam def thn irr bdq/Bur IP. 

It-med gry, med-v.crs gr, mod-pr srf, sbrndd-sbanq, mod ind w Cl & sil 
Mtrx, Tr talc cm 

It-med drk gry, v.f-med dom f gr, mod-w1 srt, sbrndd, mod-wlind WC1 (3( 
sil mtrx, Tr talc cmt, Qtz/Cl/Carb Mat/Mic, occ pyr& C fraq, bioturb & 
occ Bur, thn irr bdq, mic & arg samp. 

1t qry, med-Pbl sze Qtz qr dom v.crs qr, rndd-sbang, mod-pr srt, mod 
ind w sil & cl Mtrx, Qtz/Cl/Tr C frag & f Pyr, crs-Pbl sze Qtz, open 
framework IP, occ pyr rep1 of wdy Mat. 
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PE902252

This is an enclosure indicator page.
The enclosure PE902252  is enclosure within the

container PE900117  at this location in this document.

The enclosure PE902252 has the following characteristics:
ITEM_BARCODE = PE902252
CONT AINER_BARCODE = PE900117
NAME = Minerva-2_2A, Core Plot

BASIN = OTWAY
PERMIT =
TYPE = WELL
SUBTYPE = Diagram
DESCRIPTION = Minerva-2_2A, Core Plot

DATE_CREATED =
DATE_RECEIVED =
W_NO =
WELL_NAME = Minerva-2_2A
CONTRATOR = ACS Laboratories Australia
CLIENT_OP_CO = BHP



PE902253

This is an enclosure indicator page.
The enclosure PE902253  is enclosure within the

container PE900117  at this location in this document.

The enclosure PE902253 has the following characteristics:
ITEM_BARCODE = PE902253
CONT AINER_BARCODE = PE900117
NAME = Minerva-2_2A, Core Plot

BASIN = OTWAY
PERMIT =
TYPE = WELL
SUBTYPE = Diagram
DESCRIPTION = Minerva-2_2A, Core Plot

DATE_CREATED =
DATE_RECEIVED =
W_NO =
WELL_NAME = Minerva-2_2A
CONTRATOR = ACS Laboratories Australia
CLIENT_OP_CO = BHP



PE902254

This is an enclosure indicator page.
The enclosure PE902254  is enclosure within the

container PE900117  at this location in this document.

The enclosure PE902254 has the following characteristics:
ITEM_BARCODE = PE902254
CONT AINER_BARCODE = PE900117
NAME = Minerva-2_2A, Core Plot

BASIN = OTWAY
PERMIT =
TYPE = WELL
SUBTYPE = Diagram
DESCRIPTION = Minerva-2_2A, Core Plot

DATE_CREATED =
DATE_RECEIVED =
W_NO =
WELL_NAME = Minerva-2_2A
CONTRATOR = ACS Laboratories Australia
CLIENT_OP_CO = BHP
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6.5 APPENDIX 5 Palynology Range Charts 



MINERVA #2A 
. 

MORGAN PALAEO ASSOCIATES . . . Palynological Consultants 
Box 161, Maitland, South Australia, 5573. 
phone (088) 32 2795 . . . fax (088) 32 2798 

C L I E N T: BHPP 
W E L L: MINERVA #2A 
FIELD/AREA: OFFSHORE OTWAY BASIN, VICTORIA 
ANALYSTS: Roger Morgan / Nigel Hooker D A T E: Feb. '94 
NOTES: all depths are in metres 

all figures are percentages based on 100 specimen count 
"X" represents RARE presence outside the count 
in uncounted samples: "A" = abundant "C" = common 

lfF't = few IIRII = rare 

RANGE CHART OF OCCURRENCES BY % & HIGHEST APPEARANCE:grouped 
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0620-40 CUTTS 
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0740-60 CCJTTS 
0760-80 CIJTTS 
0820-40 CIJTTS 
0860-80 CUTTS 
0900-20 CUTTS 
0920-40 CUTTS 
0960-80 CIJTTS 
1000-20 CUTTS 
1040-60 CUTTS 
1080-00 CUTTS 
1120-40 CUTTS 
1140-60 CUTTS 
1160-80 CLJTTS 
1220-40 CUTTS 
1280-00 CUTTS 
1340-60 CUTTS 
1380-00 CUTTS 
1440-60 CUTTS 
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1340-60CUTTS. .................. 
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1480-00 CUTTS .................. 
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1664.0 S W C  .................. 
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1935.50 CORE4 .. 

i : : : : 
1  
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1939.35 CORE4 .. . ........ 
1941.65 CORE4 ........ 1  
1943.0 CORE5 ......... ;r : : : : : : : : 
1948.0 CORE5 .... x ........ 
1953.0 CORE5 . l ... i : : : : ......... 
1955.60 CORE5 
1961.25 com5. ......... ;t : : : : i : : : : : : 

.. 

1968.25 CORE5 - _  
1996.5 S W C  . . iii::::::::::::: 
2012.5 S W C  
2049.0 swc ........ 

1  1  
1  ... ;r : : : 2ii:::: 

2066.0 S W C  ....... x ...... x ... 
2077.0 Swc 
2105.0 S W C  .............. ; 

.. 
x ................. 

2119.0 swc 
2131.0 Swc .............. ;t : ;t : : : : : ;( i ; 

0570-80 CUTTS 
0580-00 CUTTS 
0600-20 CUTTS 
0620-40 CUTTS 
0720-40 CUTTS 
0740-60 CUTTS 
0760-80 CUTTS 
0820-40 CUTTS 
0860-80 CUTTS 
0900-20 CUTTS 
0920-40 CUTTS 
0960-80 CUTTS 
1000-20 CUTTS 
1040-60 CUTTS 
1080-00 CUTTS 
1120-40 CUTTS 
1140-60 CUTTS 
1160-80 CUTTS 
1220-40 CUTTS 
1280-00 CUTTS 
1340-60 CUTTS 
1380-00 CUTTS 
1440-60 CUTTS 
1480-00 CUTTS 
1535-38 CUTTS 
1565.5 S W C  
1589.5 SWC 
1620.0 S W C  
1643.5 S W C  
1664.0 S W C  
1701.0 swc 
1717.75 swc 
1728.50 CORE1 
1733.60 CORE1 
1755.0 swc 
1774.0 swc 
1801.5 S W C  
1820.5 S W C  
1828.0 S W C  
1839.75,CORE2 
1841.0 -CORE2 
1843.20 CORE2 
1857.3 CORE3 
1860.3 CORE3 
1866.05 CORE3 
1876.5 CORE3 
1879.0 CORE3 
1881.0 CORE3 
1900.0 swc 
1917.35 CORE4 
1926.25 CORE4 
1933.1 CORE4 
1935.50 CORE4 
1939.35 CORE4 
1941.65 CORE4 
1943.0 CORE5 
1948.0 CORE5 
1953.0 CORE5 
1955.60 CORE5 
1961.25 CORE5 
1968.25 CORE5 
1996.5 SWC 
2012.5 SWC 
2049.0 swc 
2066.0 S W C  
2077.0 SWC 
2105.0 swc 
2119.0 swc 
2131.0 SWC 

. 









. J-z-. *_ I 
172 
207 

24 
30 

100 
160 

86 
12 

227 
233 

40 
96 

111 
13 
63 

151 
222 

5 
74 
69 

216 
201 
152 
209 
161 
234 
109 

37 
79 

162 
107 

41 
70 

101 
196 
163 
197 
186 

83 
95 

112 
110 

93 
104 
174 
237 
211 

25 
183 
102 

35 
202 
145 
225 
184 
113 
164 
165 
114 
187 
106 
221 

97 
98 

9 
14 
26 
15 
27 

218 
240 
244 
115 
228 

80 
38 

116 
55 
31 

2- 

-‘S 

AEQUITRIRADITES SPINULOSUS 
AEQUITRIRADITES VERRUCOSUS 
ALISOCYSTA CIRCUMTABULATA 
ALISOCYSTA MARGARITA 
ALTERBIA ACUMINATUM 
AMOSOPOLLIS CRUCIFORMIS 
AMPHIDIADEMA DENTICULATA 
APECTODINIUM HOMOMORPHA (SH. SP) 
APPENDICISPORITES DISTOCARINATUS 
APPENDICISPORITES TRICORNITATUS 
APTEA SP 
APTEODINIUM GRANULATUM 
ARAUCARIACITES AUSTRALIS 
AREOLIGERA SENONENSIS 
AREOSPHAERIDIUM SUGGESTIUM , 
AUSTRALOPOLLIS OBSCURUS 
BALMEISPORITES HOLODICTYUS 
BOTRYOCOCCUS 
BOURKIDINIUM GRANULATUM 
CALLAOISPHAERIDIUM ASYMMETRICUM 
CALLIALASPORITES DAMPIERI 
CALLIALASPORITES TURBATUS 
CAMEROZONOSPORITES BULLATUS 
CAMEROZONOSPORITES HORRENDUS 
CAMEROZONOSPORITES OHAIENSIS 
CAMEROZONOSPORITES SOLIDA 
CANNINGIA SPINY 
CANNINGINOPSIS BRETONICA 
CASSICULOSPHAERIDIA RETICMAGNA 
CERATOSPORITES EQUALIS 
CHATANGIELLA MICROCANTHA 
CHATANGIELLA TRIPARTITA 
CHATANGIELLA VICTORIENSIS 
CHLAMYDOPHORELLA NYEI/AMBIGUA 
CICATRICOSISPORITES AUSTRALIENSIS 
CICATRICOSISPORITES FOVEOAUSTRALIENSIS 
CICATRICOSISPORITES LUDBROOKIAE 
CINGUTRILETES CLAWS 
CIRCULODINIUM DEFLANDREI 
CIRCULODINIUM SOLIDA 
CLAVIFERA TRIPLEX 
CLEISTOSPHAERIDIUM 
CONOSPHAERIDIUM STRIATOCONUS 
CONOSPHAERIDIUM TUBULOSUM 
CONTIGNISPORITES COOKSONIAE 
COPTOSPORA PARADOXA 
COPTOSPORA PILEOSA 
CORDOSPHAERIDIUM INODES \ 
COROLLINA TOROSUS 
CRIBROPERIDINIUM EDWARDS11 
CRIBROPERIDINIUM SP 
CRYBELOSPORITES STRIATUS 
CUPANIEIDITES ORTHOTEICHUS 
CYATHEACIDITES TECTIFERA 
CYATHIDITES AUSTRALIS 
CYATHIDITES GIGANTIS 
CYATHIDITES MINOR 
CYATHIDITES SPLENDENS 
CYATHIDITES SPP 
CYCADOPITES FOLLICULARIS 
CYCLONEPHELIUM COMPACTUM 
CYCLOSPORITES HUGHES1 
CYMOSOSPHAERIDIUM MAGNIFICA 
DAPSILIDINIUM SP 
DEFLANDREA MEDCALFII 
DEFLANDREA OBLIQUIPES (L-H.) 
DEFLANDREA PACHYCEROS (SH. H) 
DEFLANDREA SPECIOSUS 
DEFLANDREA STRIATA 
DENSOISPORITES VELATUS 
DICTYOPHYLLIDITES 
DICTYOTOSPORITES SPECIOSUS 
DILWYNITES GMULATUS 
DILWYNITES TUBERCULATUS 
DINOGYMNIUM ACUMINATUM 
EISENACKIA CRASSITABULATA 
ERICIPITES SCABRATUS 
EUCLADINIUM MADURENSE 
EXOCHOSPHAERIDIUM PHRAGMITES 



31 
166 
117 

Y-- _~_ .- . -_ _ 99 
245 
224 
231 
167 
118 
175 
168 
188 
119 

59 
20 

169 
146 
176 

21 
22 

120 
177 

58 
32 
42 

241 
19 
75 
16 

153 
91 
76 
71 
84 
85 
60 

105 
39 
36 
a7 
89 
90 

108 
194 

33 
199 
238 
121 
230 
122 
203 
212 
210 
154 
123 

56 
124 
125 

28 
29 
17 

126 
1 

206 
127 

47 
64 
48 
49 
53 

128 a 
129 
155 
130 
173 

7 
8 

81 
65 
77 
66 
57 
50 
51 

EXOCHOSPHAERIDLUM PHRAGMITES 
FALCISPORITES GRANDIS 
FALCISPORITES SIMILIS 
FLORENTINIA DEANE1 --li 
FORAMINISPORIS ASYMMETRICUS 
FORAMINISPORIS DAILY1 
FORAMINISPORIS WONTHAGGIENSIS 
FOVEOGLEICHENIDITES 
FOVEOTRILETES CRATER 
GAMBIERINA EDWARDS11 
GAMBIERINA RUDATA 
GAMBIERINA RUDATA (TWISTED) 
GEPHRAFOLLENITES WAHOOENSIS 
GILLINIA HYMENOPHORA 
GLAPHYROCYSTA RETIINTEXTA 
GLEICHENIIDITES 
GLEICHENIIDITES CIRCINIDITES 
GRAPNELISPORA EVANS11 
HAFNIASPHAERA SEPTATA 
HAFNIASPHAERA SP 
HALORAGACIDITES HARRIS11 
HERKOSPORITES ELLIOTT11 
HETEROSPHAERIDIUM CF LATEROBRACHIUS 
HETEROSPHAERIDIUM CONJUNCTUM 
HETEROSPHAERIDIUM HETEROCANTHUM 
HOEGISPORIS 
HOMOTRIBLIUM TASMANIENSE 
HYSTRICHODINIUM PULCHRUM 
HYSTRICHOSPHAERIDIUM TUBIFERUM 
INTRATRIPOROPOLLENITES NOTABILIS 
ISABELIDINIUM BALMEI 
ISABELIDINIUM BELFASTENSE 
ISABELIDINIUM BELFASTENSE ROTUNDATA 
ISABELIDINIUM CF BELFASTENSE 
ISABELIDINIUM COOKSONIAE 
ISABELIDINIUM CRETACEUM 
ISABELIDINIUM GLABRUM 
ISABELIDINIUM KOROJONENSE 
ISABELIDINIUM PELLUCIDA 
ISABELIDINIUM RECTANGULARE CONTRACTUM 
ISABELIDINIUM RECTANGULARE DIVERSUM 
ISABELIDINIUM RECTANGULARIS 
ISABELIDINIUM SP 
ISCHYOSPORITES.PUNCTATUS 
KIOKANSIUM POLYPES 
KLUKISPORITES SCABERIS 
KUYLISPORITES ZIPPER1 
LAEVIGATOSPORITES OVATUS 
LAEVIGATOSPORITES SPP 
LAEVIGATOSPORITES USMENSIS 
LEPTOLEPIDITES MAJOR 
LEPTOLEPIDITES VERRUCATUS 
LYCOPODIACIDITES ASPERATUS . 
LYGISTIPOLLENITES BALMEI 
LYGISTIPOLLENITES FLORINII 
MADURADINIUM PENTAGONUM 
MALVACIPOLLIS DIVERSUS 
MALVACIPOLLIS SUBTILIS 
MANUMIELLA CORONATA 
MANUMIELLA DRUGGII 
MICRHYSTRIDIUM SP 
MICROCACHRYIDITES ANTARCTICUS 
MICROPLANKTON % . . . . ..w....... 
MUROSPORA FLORIDA 
MYRTACEIDITES PARWS/MESONESUS 
NELSONIELLA ACERAS 
NELSONIELLA CF ACERAS (PSILATE) 
NELSONIELLA SEMIRECTICULATA 
NELSONIELLA SP 
NELSONIELLA TUBERCULATA 
NOTHOFAGUS BRACHYSPINULOSUS 
NOTHOFAGUS EMARCIDUS/HETERUS 
NOTHOFAGUS ENDURUS 
NOTHOFAGUS FLEMING11 
NOTHOFAGUS SENECTUS 
NUTdMUS 
NUMMUS MONOCULATUS 
ODONTOCHITINA COSTATA 
ODONTOCHITINA CRIBROPODA 
ODONTOCHITINA NO HORNS 
ODONTOCHITINA OBESA 
ODONTOCHITINA OPERCULATA 
ODONTOCHITINA PORIFERA 
ODONTOCHITINA STUBBY 



51 

78 
43 

_ ‘7-e . 208 
__.mm . - -189 

190' 
54 

103 
6 

219 
131 
132 
191 
220 
213 
243 
236 
133 
200, 
214 
134 

n 135 
156 
147 
136 
178 
137 
138 
204 
148 
157 
185 
149 

61 
67 

150 
223 
226 
235 
215 

3 
2 
4 

239 
232 

10 
11 

158 
139 
140 
246 

a2 
92 

205 
52 
44 

159 
179 
192 
180 
170 
198 
229 
141 
195 
181 
142 
242 
171 
217 
143 
182 

72 
23 
73 
62 
88 

144 
34 

193 
18 
45 
94 
46 
68 

ODONTOCIIITINA STUBBY 
OLIGOSPHAERIDIUM COMPLEX 
OLIGOSPHAERIDIUM PULCHERRIMUM 
ORNAMENTIFERA MINIMA 
ORNAMENTIFERA SENTOSA -:* 
OSMUNDACIDITES WELLMANII 
PALAEOHYSTRICHOSPHORA INFUSORIOIDES 
PALAEOPERIDINIUM CRETACEUM 
PARALECANIELLA INDENTATA 
PERINOPOLLENITES ELATOIDES 
PERIPOROPOLLENITES POLYORATUS 
PERIPOROPOLLENITES VESICUS 
PEROTRILETES JUBATUS/MORGANII 
PEROTRILETES MAJUS 
PHIMOPOLLENITES PANNOSUS 
PHYLLOCLADIDITES CF MAWSONII 
PHYLLOCLADIDITES EUNUCHUS 
PHYLLOCLADIDITES MAWSONII 
PHYLLOCLADIDITES VERRUCOSUS 
PILOSISPORITES NOTENSIS 
PODOSPORITES MICROSACCATUS 
PROTEACIDITES 
PROTEACIDITES ANNULARIS 
PROTEACIDITES CLARUS 
PROTEACIDITES GRANDIS 
PROTEACIDITES HAPUKUI 
PROTEACIDITES INCURVATUS 
PROTEACIDITES KOPIENSIS 
PROTEACIDITES LARGE 
PROTEACIDITES LEIGHTON11 
PROTEACIDITES ORNATUS 
PROTEACIDITES PALISADUS 
PROTEACIDITES SCABORATUS 
PTEROSPERMELLA AUREOLATA 
PTEROSPERMELLA AUSTRALIENSIS 
RETITRILETES AUSTROCLAVATIDITES 
RETITRILETES CIRCOLLJMENUS 
RETITRILETES EMINULUS 
RETITRILETES FACETUS 
RETITRILETES NODOSUS 
REWORKING: CRETACEOUS 
REWORKING> PERMIAN 
REWORKING: TRIASSIC 
SENECTOTETRADITES FISTULOSUS 
SESTROSPORITES PSEIJDOALVEOLATUS . 
SPINIDINIUM SP 
SPINIFERITES FURCATUS/RAMOSUS 
SPINIZONOCOLPITES PROMINATUS 
STEREISPORITES ANTIQUISPORITES 
STEREISPORITES PUNCTATUS 
STERIESPORITES REGILJM 
SUBTILISPHAERA ROTUNDATA 
TANYOSPHAERIDIUM SALPINX 
TETRACOLPORITES RETICULATA N 
TRICHODINILJM 
TRICHODINIUM INTERMEDIUM 
TRICOLPITES 
TRICOLPITES CONFESSUS 
TRICOLPITES GILL11 
TRICOLPITES LONGUS 
TRICOLPITES PHILLIPS11 
TRICOLPITES SABULOSUS 
TRICOLPITES VARIVERRUCATUS 
TRICOLPORITES 
TRICOLPORITES APOXYEXINUS 
TRICOLPORITES LILLIEI 
TRILETES TUBERCULIFORMIS 
TRIPOROLETES RADIATUS 
TRIPOROLETES RETICULATUS 
TRIPOROLETES SIMPLEX 
TRIPOROPOLLENITES AMBIGUUS 
TRIPOROPOLLENITES SECTILIS 
TRITHYRODINIUM (THICK RETIC) 
TRITHYRODINIUM EVITTII 
TRITHYRODINIUM GLABRA (THICK SMOOTH) 
TRITHYRODINIUM MARSHALL11 
TRITHYRODINIUM SUSPECTUM 
VERRUCOSISPORITES KOPUKUENSIS 
VERYHACHIIJM 
VITREISPORITES PALLIDUS 
WETZELIELLA ARTICULATA 
XENASCUS AUSTRALIENSE 
XENASCUS CERATOIDES 
XENIKOON AUSTRALIS 
XIPHOPHORIDIUM ALATUM 
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6.6 APPENDIX 6 Geochem Basic Data 
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12 

I 
i 

M INERVA ZA, 1860.3m, Core 

Whole Extract 
2-t GLC 

, 
9 

18 

AN M  

22 

GEOTECHNICAL SERVICES PTf’ LTD 



MINERVA ZA, 1963.7m, Core 
Whole Extract 
C12+ GLC 

GEOTECHNICAL I ‘ICES PTY LTD 



TABLE 1 

Summary of Extraction and Liquid Chromatography 

MINERVA 2A 

A. Concentrations of Extracted Material 

Weight of Total 

Rock Extd Extract 

DEPTH(m) (grams) (ppml (fwm) 
1732.8 60.9 208.6 nd 
1860.3 33.9 7158.9 nd 

1928.2 44.6 354.5 nd 

1956.2 53.6 278.2 nd 

1963.7 25.4 471.7 nd 

MINERVA 2A 

Loss on 

Column 

-------Hydrocarbons------- 

HC 

Saturates Aromatics Total 

(w-d 
nd 

nd 

nd 

nd 

nd 

(wm) 
nd 

nd 

nd 

nd 

nd 

(wm) 
nd 

nd 

nd 

nd 

nd 

TABLE 1 

Summary of Extraction and Liquid Chromatography 

Dee-93 

----Nonhydrocarbons---- 

, NonHC 

NSO’s Asphalt Total 

hwm) (wml hwm) 
nd nd nd 

nd nd nd 

nd nd nd 

nd nd nd 

nd nd nd 

Dee-93 

B. Compositional Data 

---Hydrocarbons---- ---Nonhydrocarbons----- EOM(mg) SAT(mg) SAT ASPH HC 

------- ------- ------- ------- ____--- 

DEPTH(m) %SAT 
1732.8 nd 

1860.3 nd 

1928.2 nd 

1956.2 nd 

1963.7 nd 

O/6AROM %HC’s %NSO %ASPH %Non HC’s TOC(g) TOC(g) AROM NSO Non HC 
nd nd nd nd nd nd nd nd nd nd 

nd nd nd nd nd nd nd nd nd nd 

nd nd nd nd nd nd nd nd nd nd 

nd nd nd nd nd nd nd nd nd nd 

nd nd nd nd nd nd nd nd nd nd 

nd = no data GEOTECHNICAL SERVICES PTY LTD 



TABLE 2 

MINERVA 2A Summary of Gas Chromatography Data 

A. Alkane Compositional Data 

DEPTH(m) PristJPhyt. 
1732.8 nd 
1860.3 nd 

1928.2 nd 

Prist./n-C 17 
nd 

0.19 

nd 

PhytJn-C 18 
nd 
nd 

nd 

CPI(1) 
nd 

0.96 

nd 

CPl(2) (C2 1 + C22)/(C28 + C29) 
nd nd 

0.94 3.41 

nd nd 

1956.2 

MINERVA 2A Summary of Gas Chromatography Data 

nd 

nd 

nd 

nd 

nd 

nd 

TABLE 2 

nd 

nd 

nd 

nd 

nd 

nd 

B. n-Alkane Distributions 

DEPTH(m) nC12 nC13 nC14 nC15 nC16 nC17 iC19 nC18 iC20 nC19 nC20 nC21 nC22 nC23 nC24 nC25 nC26 nC27 nC28 nC29 nC30 nC31 

1732.8 nd nd nd nd nd nd nd nd nd nd md nd nd nd nd nd nd nd nd nd nd nd 

1860.3 4.9 5.8 6.6 8.3 8.9 11.0 2.1 8.3 nd 8.4 8.0 4.5 5.0 3.7 3.7 2.6 2.1 2.2 1.8 1.0 0.7 0.6 

1928.2 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1956.2 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1963.7 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

nd = no data GEOTECJiNlCAL SERVICES PIY LTD 
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TABLE 1 

MINERVA 2A 

Summary of Extraction and Liquid Chromatography 

Jan-94 

A. Concentrations of Extracted Material 

Weight of Total Loss on 

Rock Extd Extract Column 

______- Hydrocarbons _--__ ----Nonhydrocarbons---- 

HC NonHC 

Saturates Aromatics Total NSO’s Asphalt Total 

D EPTH(m) (grams) bpm) kwm) 
1732.8 60.9 208.6 nd 

1860.3 33.9 7158.9 1434.2 

1928.2 44.6 354.5 nd 

1956.2 53.6 278.2 nd 

1963.7 25.4 471.7 nd 

bpm) 
nd 

1502.0 

nd 

nd 

nd 

kvm) 
nd 

2179.1 

nd 

nd 

nd 

bpml 
nd 

3681 .O 

nd 

nd 

nd 

(pm-d 
nd 

2043.6 

nd 

nd 

nd 

(wm) (wm) 
nd nd 

nd 2043.6 

nd nd 

nd nd 

nd nd 

TABLE 1 

Summary of Extraction and Liquid Chromatography 

MINERVA ZA Jan-94 

B. Compositional Data 

---Hydrocarbons---- ---Nonhydrocarbons----- EOMhg) 

DEPTH(m) %SAT 
1732.8 nd 

1860.3 26.2 

1928.2 nd 

1956.2 nd 

1963.7 nd 

%AROM %HC’s 
nd nd 

38.1 64.3 

nd nd 

nd nd 

nd nd 

nd = no data 

%NSO %ASPH O/bNon HC’s TOC(g) 
nd nd nd nd 

35.7 nd 35.7 nd 

nd nd nd nd 

nd nd nd nd 

nd nd nd nd 

SAT(mg) 
__-_--- 

TOW 
nd 

nd 

nd 

nd 

SAT 

AROM 
nd 

0.7 

nd 

nd 

nd 

ASPH 

------- 

NSO 
nd 

nd 

nd 

nd 

nd 

HC 

Non HC 
nd 

1.8 

nd 

nd 

nd 

GEOTECHNICAL SERVICES P-W LTD 



TABLE 2 

MINERVA 2A Summary of Gas Chromatography Data 

A. Alkane Compositional Data 

DEPTH(m) PristJPhyt. Prist./n-Cl7 PhytJn-C 18 CPI(1) CPl(2) (C2 i + C22)/(C28 + C29) 
1732.8 nd 

1860.3 4.59 

1928.2 nd 

1956.2 nd 

1963.7’ nd 

nd 

0.33 

nd 

nd 

nd 

nd 

0.07 

nd 

nd 

nd 

nd 

1.12 

nd 

nd 

0.93 

nd 

1 .lO 

nd 

nd 

0.91 

nd 

4.62 

nd 

nd 

0.40 

MINERVA 2A 

TABLE 2 
. 

Summary of Gas Chromatography Data 

B. n-Alkane Distributions 

DEPTH(m) nC12 nC13 nC14 nC15 nC16 nC17 iC19 nC18 iC20 nC19 nC20 nC21 nC22 nC23 nC24 nC25 nC26 nC27 nC28 nC29 nC30 nC31 

1732.8 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1860.3 3.7 5.2 6.4 7.6 8.2 9.3 3.0 9.0 0.7 8.8 8.1 6.5 4.9 4.2 3.3 2.9 2.1 2.2 1.6 0.9 0.5 0.6 

1928.2 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1956.2 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 

1963.7’ - - - - - - 0.0 - 0.0 - 10.8 2.4 6.2 5.1 9.3 7.7 9.0 11.6 11.3 10.1 8.7 7.8 

nd = no data l = Whole extract GEOTECHNICAL SERVICES PlY LTD 



TABLE 5.1 

SELECTED PARAMETERS FROM GUMS ANALYSIS 

MINERVA 2A, 1860.3m, Core 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Parameter 

18 cz (H)- hopane/ (r (H)-hopane (Ts/Tm) 

C3O hopane/C30 moretane 

C3l 22s hopane/C31 22R hopane 

C32 22s hopane/C32 22R hopane 

C29 20s craa sterane/C29 20R Q(~Q sterane 

C29 aaa steranes (20s / 20s + 20R) 

C29 a&I steranes 
____-------------------------------------------------------- 
C29 aaa steranes + C29 aj3j9 steranes 

C27/C29 diasteranes 

C27/C29 steranes 

18 a (H)-oleanane/C30 hopane 

C29 diasteranes * 
___________-__---------------------------------------------- 
C29 aaa steranes + C29 a/?/3 steranes 

C30 (hopane t moretane) 
______________-_-------------------------- 
C29 (steranes t diasteranes) 

Cl 5 drimane/C16 homodrimane 

Rearranged drimanes/normal drimanes 

Ion(s) 

191 0.08 

191 2.87 

191 1.41 

191 1.15 

217 0.30 

217 0.23 

217 0.36 

259 

217 

191 

217 1.17 

191/217 0.65 

123 

123 

Value 

0.09 

0.22 

nd 

0.75 

0.83 

nd = not detectable 

GEOTECHNICAL SERVICES PlY LTD 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance 500 (258.70 to 259.70): 32250.D 

cad a DIASTERANES 
2000- 

1 I I I I I 1 1 I I I I I 1 I I I I I I I I I I I I I , 
'ime-- >32.00 34.00 36.00 38.00 40.00 42.00 44.00 . 
bundance Ion 218.00 (217.70 to 218.70): 32250.D 

* 
1500- 

I 1 I I I I I 1 , 
'ime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 

00 (216.70 to 217.70): 32250.D 

8 STERANES 
e, ISOSTERANES 
a DIASTERANES 



File : 32250.D 
Sample : MINERVA, 1860.3m WC 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance Ion 217.00 (216.70 to 217.70): 32250.D 
, 

4000 
1 

3000 
1 

ime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 
bundance Ion 372.00 (371.70 to 372.70): 32250.D 

400 

300 

200 

100 

ime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 
bundance Ion 386.00 (385.70 to 386.70): 32250.D 

600 

400 
, 
I 

200 

0 1 I 1 I 1 I I I I 1 I 1 1 1 I 1 I 1 I 1 I , I I I 1 , 
‘ime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 
Lbundance Ion 400.00 (399.70 to 400.70): 32250.D 

3000 

lOOO- 

0 
>LL'*~ 

I I I r I ' r ' ' I 
Yime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

Dundance Ion 273.00 (272.70 to 273.70): 32250.D 

0 1, I I II I i 11 11 1 ” ’ 1 1” ’ 1 1” 1 ” ” 1 ” ” I ““I”” 

ime-- >32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 
bundance Ion 232.00 (231.70 to 232.70): 32250.D 

800- 

600- 

0 IIIl~i 1 II,, IIIi (‘0’ ‘/” 

lime-- >32.00 34.00' 36100 
I I I I I / I / 

38.00 40.00 42.00 44.00 46.00 48.00 t 
.bundance Ion 231.00 (230.70 to 231.70): 32250.D 1 

1000 

800 

600 

0 i I 8 8 11 I $1 11 1’ 1 ’ ’ 1 t ” 1 ” ” 1 ‘I” I ” ” 1 I’ ” I “I’ 
rime-- >32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 1 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

Abundance Ion 191.00 (190.70 to 191.70): 32250.D I 

6000- 

4000- 

'ime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 

rime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 I 
abundance Ion 217.00 (216.70 to 217.70): 32250.D I I 

4000 

_ 3000 

2000 

1000 

rime- ->32.00 34.00 36.00- 38.00 40.00 42:OO 44.00 46.00 48.00 
Uxndance Ion 414.00 (413.70 to 414.70): 32250.D 

300 

0 1111~1111~1111~11~~~11~~~~~~1~i11~~l1I~IIIl i 

rime- ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

Abundance on 217.00 (216.70 to 217.70): 32250.D 

t  I  Ill I  

:i.me - ->24:00 25100 26100 27100 28:OO 29 IO0 30100 
Lbundance Ion 218.00 (217.70 to 218.70): 32250.D 

4000 . 

Time - ->24.00 25.00 26.00 27.00 28.00 29.00 30.00 
bundance Ion 288.00 (287.70 to 288.70): 32250.D 

3000 

i ” ‘1 I’ ’ “I”” I ” ” l “Ii I ’ 6 ” I ’ ” 7 
. “A- 

rime - ->24.00 25.00 26.00 27.00 28.00 29.00 30.00 
tiundance Ion 302.00 (301.70 to 302.70): 32250.D 

25001 I 
1 I I 

5001 
V 

, 

1 1 I I I I I I I I I I 1 I  I '  I  1 1 1 1 I  I  I  1 I  1 I  

rime - ->24.00 25.00 26.00' 27.00 28.00 29.00 30.00 

A l\h 



File : 32250.D 
Sample : MINERVA, 1860.3m WC 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance ,Ion 83.00 (82.70 to 83.70): 32250.D I 

180000 1 

160000 1 

80000 

60000 

“I/ / !* : ~l ;,,, I,,,l : 
20.00 30.00 40.00 50.00 60100 

Ion 183.00 (182.70 to 183.70): 

ALKYLCYCLOHEXANES 

lime--> 
.bundance . 

800001 

60000 

Ph 

rime--> 20.00 30.00 40.00 50.00 60.00 I 

-1SOPRENOIDS 

32250.D 



File : 32250.D 
Sample : MINERVA, 1860.3m WC 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance Ion 163.00 (162.70 to 163.70): 32250.D 

2000 i 

1000 
i 

’ I  

ime - ->35100 
I”” I  ‘1 “1’ 11 

40100' 1 45100 solo0 
“““1 

55100 
bundance Ion 177.00 (176.70 to 177.70): 32250.D 

25--NORHOPANES 

‘ime - ->35:00 
bundance 

1500 

40.00 45.00 50.00 55.00 
Ion 205.00 (204.70 to 205.70): 32250.D 

1000 

/ I I I I I I : 
‘ime - ->35.00 40.00 45.00 55.00 f 

Ion 191.00 (190.70 to 191.70): 32250.D I ,bundance 

7000- 
Ca7 0 HOPANES 

4 ti 8 MORETANES 

6000- 

5000- 

4000- 

3000- 

2000- 

1000 

r 

ea C3I 
5 

01 11 ‘I I  ““I ““I ““I “‘1 

rime - ->35.00 40.00 45.00 50.00 55.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

tiundance I I Ion 259.00 (258.70 to 259.70): 32250.D 

rime- ->35.00 rime- ->35.00 
Uxndance Uxndance 

6000- 

4000- 

Ion 191.00 (190.70 to 191.70): 32250.D 

rime- ->35.00 40.00 45.00 50.00 55.00 
tiundance 

1 
Ion 370.00 (369.70 to 370.70): 32250.D I 

I 
I 
I 

500- 
I . I 
I I 

rime- ->35.00 
tiundance 

1000 

40.00 45.00 50.00 55.00 
Ion 398.00 (397.70 to 398.70): 32250.D 

500 

rime- ->35.00 40.00 45.00 50.00 55.00 
tiundance Ion 412.00 (411.70 to 412.70): 32250.D 

I 

I  1 1 I  1 I  1 1 

rime- ->35.00 40.00 45.00 50.00 55.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

Lbundance 

lOOO- 

Ion 330.00 (329.70 to 330.70): 32250.D 

0 f 1 1 I I 1 I 1 I I I I 1 I 1 1 1 I  I I 

'ime--> 25.00 30.00 35.00 40.00 
Lbundance Ion 163.00 (162.70 to 163.70): 32250.D 

20000 

rime--> 
Uwndance 

25.00 30.00 35.00 40.00 
Ion 191.00 (190.70 to 191.70): 32250.D 

I I 

A A _ A - 
I 1 I I I I I I I I 1 I  I 1 1 ,  1 I  I  

rime--> 25.00 30.00 35.00 40.00 6 I 
tiundance Ion 191.00 (190.70 to 191.70): 32250.D I 

6000- 

2000- 

, 
0 1 I,,’ I ,  I  I ,  I  I  I ,  I  I  I  I ,  I  ,,‘I I  1, 1, 11 1’ ,111 , , , I  ’ 1, 

rime- ->35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00 75.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

100000 - 

50000- 

Lbundance Ion 193.00 (192.70 to 193.70): 32250.D 

'ime- ->14.00 15.00 16.00 17.00 18.00 19.00 20.00 
bundance Ion 165.00 (164.70 to 165.70): 32250.D 

Xme- ->14.00 15.00 16.00 17.00 18.00 19.00 20.00 i bundance Ion 123.00 (122.70 to 123.70): 32250.D I I 
J  

160000- 

140000- 

120000- 

100000- 

80000- 

60000- 

8 DRIMANES 
a REARRANGED DRIMANES 

I 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance Ion 109.00 (108.70 to 109.70): 32250.D 

1 I I, 1 I I I ,I, I, 11 1 I I I, I I I, 

lime-9 22.00 24.00 26.00 28.00 
hndance 

40000 
Ion 123.00 (122.70 to 123.70): 32250.D 

'ime--> 22.00 24.00 26.00 28.00. 
bundance Ion 149.00 (148.70 to 149.70): 32250.D 

'ime--> 
bundance 

/ 
I , / 22.00 24.00 26.00 28.00 I 

Ion 250.00 (249.70 to 250.70): 32250.D I 
, 

10000- 

‘ime--> 22.00 24.00 26.00 28.00 --_. - 
bundance Ion 264.00 (263.70 to 264.70): 32250.D 

J 

10000 - 

5000- 

'ime--> 22.00 24.00 26.00 28.00 
bundance Ion 278.00 (277.70 to 278.70): 32250.D 

:ime--> 22100 24100 26100 28100 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

Ion 109.00 (108.70 to 109.70): 32250.D ( bundance 

a 19-NORLABDANES 

60000 
1 

20000 

10000 
i v*,* 

1 , , , , 1 I I I I I I I I I I I I 

'ime--> 22.00 24.00 26.00 28.00 
Ion 123.00 (122.70 to 123.70): 32250.D 1 

m l 15-NORLABDANES 

25OOOj 

15000 

10000 

5000 
1 

I 

1 , ’ , , I  1 I  1 I  1 1 I  1 I  I  I  11 I  I  

rime--> 22.00 24.00 26.00 28.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

@bundance Ion 123.00 (122.70 to 123.70): 32250.D 

0 ISOPIMARANES 

'ime--> 
bundance 

22100 24:00 26.00 28.00 
Ion 163.00 (162.70 to 163.70): 32250.D 

80000- 

60000- 

40000- 

20000- 
I I 

I 1 1 1 ! , I , 'ime--> 
hundance 

22.00 24.00 26.00 28.00 I / 
Ion 191.00 (190.70 to 191.70): 32250.D I / I 

I 
40000- , 

20000- 
. 1 I 

11 
I  1 1 1 I  ,  

1 
9 I  

Time--> 
bundance 

22.00 24.00 26.00 28.00 
Ion 262.00 (261.70 to 262.70): 32250.D 

20000- 

rime--> 
bundance 

22100 24.00 26.00 28.00 
Ion 276.00 (275.70 to 276.70): 32250.D 

rime--> 22Ioo 24.00 26.00 28.00 



File : 32250.D 
Sample : MINERVA, 1860.3m B/C 
Misc. Info : COL#143. 13-1-94. GEC. 

bundance Ion 259.00 (258.70 to 259.70): 32250.D , 
20000- 

15000- 

10000- 

5000- 

rime--> 
abundance 

22.00 24.00 26100 28100 
Ion 274.00 (273.70 Fo 274.70): 32250.D 

Ion 123.00 (122.70 to 123.70): 32250.D 
F aoL 

IbA( td 
40000- 

35000- 

30000- 

25000- 

20000- 

15000- 

10000- 

5000-~ 

-3 

w 8 
0 
0 
0 

17-NOR 
L 

I 

KAURANES 
PHYLLOCLADANES 
ISOPIMARANES I 
BEYERANE 
17-NORTETRACYCLANE j 
LABDANES 

O’,’ 1111’ “I’ 1 ‘I I”’ ‘I ‘1 I’ 

'ime--> 22.00 24.00 26.00 28.00 
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-l-l 

d4 
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-0 

F 
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0 
TF 
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I\0 
t” 
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-0 
- . 
-LIT 

m  
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-0 
- . 
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m  

0  
-0 
- . 
-cr) 

m  
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4 

-0 
0 

- . 

: 

-0 
0 

- . 
cu 
d 

-0 
0 

- . 
0 

-w 

-0 
0 

- . 
03 
rl 

,O 

t 

0 
. 

a 

I m 

i 
I 
LO 
I 0 
b - 
1 uf 
l-m 

to 
I 0 
i-- - 
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t r-l 

i 

; 

0 
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cv 

I 
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(v 
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: 
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3 
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N 
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C 
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r 

-0 
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-0 

r 

-0 
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bundance IOn 191.00 (190.70 to 191.70): 32250.D 
42 80 

I 

6000 

o’,, I I ,,” ,‘,‘I,‘, 1 I I I I I i 1 j ; 

'ime- -> 35.00 40.00 45.00 50.00 55loo 60.00 

Sample : MINERVA, 1860.3m B/C 

Peak 
- - - - 

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 

Ret.Time Area Height Area % Ratio % 
--_---------------------------------------------------------- 

35.51 3018 432 1.20 8.39 
35.98 2351 443 0.94 6.53 
37.58 21025 5185 Tm 8.39 58.42 
38.30 2543” ii2 9 -5480 1.02 7.07 
39.52 
40.24 
40.66 
41.17 
41.79 
42.80 
43.29 
43.55 
43.81 
45.70 
46.06 
46.76 
47.12 
48.39 
49.01 
50.07 
50.38 
52.14 
53.14 
56.84 
58.39 

7393 
3841 

21464 
5161 
7728 

35987 
9259 
2908 

14518 
27230 
18270 

2819 
9049 

13314 
13507 

3283 
5058 
4867 
5807 
5483 
4610 

1177 6L)Ii 2.95 
552 dS-M? 1.53 

4105 mH 8.57 
mk 2.06 

1430 a9A 3.09 
6522 3oH 14.37 
1535 3.70 

346 1.16 
2270 30/'4 5.80 
4043 315 10.87 
2877 3lrQ 7.29 

423 1.13 
1123 3//57 3.61 
1603 32s 5.32 
1390 3ae 5.39 

563 1.94 
597 2.32 
573 2.19 
499 1.84 

20.54 
10.67 
59.64 
14.34 
21.47 

100.00 
25.73 

8.08 
40.34 
75.67 
50.77 

7.83 
25.15 
37.00 
37.53 

9.12 
14.06 
13.52 
16.14 
15.24 
12.81 



bundance 

4500 

(216.70 to 217.70): 32250.D Ion 217.00 _ 

, 
2500- 

6 

37.48 

.78 

I ' 

40.58 

OJi I’ a 
'ime- . ->32.00 34.00 36.00 38.00 40.00 42.00 44.00 

Sample : MINERVA, 1860.3m B/C 

Peak 
- - - - 

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 

- - - 
Ret.Tim$ 
_--------- ----- - -- 

32.69 
33.00 
33.16 
34.12 
34.19 
34.48 
34.84 
34.94 
35.20 
35.51 
35.85 
35.95 
36.24 
36.36 
36.78 
37.14 
37.48 
37.61 
37.79 
37.97 
38.46 
38.79 
39.13 
39.52 
40.58 

Area Height Area % 

1186 426 0.85 
1323 174 0.95 
1269 261 0.91 
3412 819 2.45 
3906 933 2.80 
2061 419 1.48 
2238 485 1.60 
6067 991 4.35 
2325 422 1.67 

18745 3986 d9hd13.44 
2343 383 1.68 
6274 1141 4.50 
3934 661i?7R 2.82 

17373 
9684 
2233 
9252 
2117 
1282 
4439 
4234 
4716 . 

2964 &AR 

1748 
294 

2041 
414 
310 
674 
632 2BR 
670 5307 fSoJ= 4.33 912 995 

6316 3.8$ ;llO69 /&,< 
17448 3073 a%f 

12.46 
6.94 
1.60 
6.63 
1.52 
0.92 
3.18 
3.04 
3.38 
3.80 
4.53 

12.51 

I 
I 

Ratio 8 
- - - - - - - 

6.33 
7.06 
6.77 

18.20 
20.84 
10.99 
11.94 
32.37 
12.40 

100.00 
12.50 
33.47 
20.99 
92.68 
51.66 
11.91 
49.36 
11.29 

6.84 
23.68 
22.59 
25.16 
28.31 
33.69 
93.08 



tiundance Ion 259.00 (258.70 to 259.70): 32250.D 
1 35 54 

1 

2500 

36.39 

oJI,,,,,,I,-i,,,,,,,,,,,,,,,,,,,,,,, I 

rime- ->32.00 34.00 36100 38.00 40.00 42.00 44.00 / 

Sample : MINERVA, 1860.3m B/C 

Peak 
- - - - 

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 

Ret.Time Area Height Area % 
_______------------------------------------------- 

32.69 
33.26 
34.12 
34.19 
34.84 
34.94 
35.23 
35.33 
35.54 
35.95 
36.26 
36.39 
36.62 
36.80 
37.01 
37.11 
37.32 
37.48 
37.81 
38.02 
38.61 
38.82 
39.52 
39.62 
42.83 

706 
730 

2314 
1700 
1411 
2519 
1577 
1292 

13738 
5470 
1462 
9785 

964 
3175 

660 
1172 

975 
2550 

901 
682 
874 
896 
505 
514 
538 

192 27s 

189 a7,f 

438 
540 J au 

328 
223 

2532 04s 
711 
265 

1727 d%? 
177 
602 
132 
204 
262 
564 
153 
135 
169 
135 
100 
103 

78 

1.24 
1.28 
4.05 
2.98 
2.47 
4.41 
2.76 
2.26 

24.06 
9.58 
2.56 

17.13 
1.69 
5.56 
1.16 
2.05 
1.71 
4.47 
1.58 
1.19 
1.53 
1.57 
0.88 
0.90 
0.94 

- - - - 
Ratio 8 
- - - - - - - 

5.14 
5.31 

16.84 
12.37 
10.27 
18.34 
11.48 

9.40 
100.00 

39.82 
10.64 
71.23 

7.02 
23.11 

4.80 
8.53 
7.10 

18.56 
6.56 
4.96 
6.36 
6.52 
3.68 
3.74 
3.92 



bundance Ion 123.00 (122.70 to 123.70): 32250.D 

160000 

80000 

60000 

0 
Yime- ->14.00 15.00 16.00 17.00 18.00 19.00 20.00 

Sample : MINERVA, 1860.3m B/C 

Peak 
- - - - 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

- - - 
Ret.Time Area 
--m_------------- --------------- 

14.30 37708 
14.53 36888 
14.83 48570 
15.60 66174 
15.85 159033 
16.13 41828 
16.19 43082 
16.24 71010 
16.32 183383 
16.47 337293 
16.53 185910 
16.64 52614 
16.79 45836 
16.92 72012 
17.02 116056 
17.17 32476 
17.32 35386 
17.58 69736 
17.73 121719 
17.83 71595 
17.92 83468 
18.22 39177 
18.88 31175 
19.05 94750 
20.27 39224 

Height Area % Ratio 8 

12435 1.78 11.18 
11166 1.74 10.94 
13411 2.30 14.40 
24969 3.13 19.62 
38172 7.52 47.15 
10249 1.98 12.40 
14545 2.04 12.77 
26292 3.36 21.05 
83978 8.67 54.37 

165762 15.94 100.00 
93857 8.79 55.12 
18577 2.49 15.60 

8929 2.17 13.59 
24944 3.40 21.35 
436478, 5.48 34.41 
10433 1.53 9.63 

9700 1.67 10.49 
24108 R2 3.30 20.68 
349123 5.75 36.09 
30168 3.38 21.23 
34391 3.94 24.75 

6811 1.85 11.63 
7401 1.47 9.2k 

46676 ~0 4.48 28.09 
12075 1.85 11.63 



bundance Ion 218.00 (217.70 to 218.70): 32250.D 

1800 

1600 

800 

600 

of I I I I, 1 I! I I i I 1 I I , I I I I I I , 1 / I I I 
‘ime - ->32.00 34.00 3'6 : 00 38.00 40.00 42.00 44.00 

Sample : MINERVA, 1860.3m B/C 

Peak 
- - - - 

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 

- - - 
Ret.Time 
____--------------- 

32.69 
34.12 
34.19 
34.40 
34.94 
35.25 
35.30 
35.51 
35.95 
36.36 
36.78 
37.17 
37.48 
37.63 
37.79 
37.99 
38.48 
38.67 
38.79 
39.11 
39.36 
39.52 
39.62 
40.58 
42.80 

Area Height 
-------------- 

465 
563 
913 
460 

2692 
715 
428 

6318 
1468 
7990 
2363 

966 
3037 
1288 
1732 
8511 
3710 

937 
9369 
3552 

401 
7816 
7050 
8981 
1344 

127 
196 
192 
121 
306 
139 

,n2*94 27 

1207 
367 
869 
420 
173 
517 
299 28 
371 all 
908 
498 
181 

1226 
608 

84 
1539 Gq 
1364 a9 
1699 

228 

Area % 
-----_____ 

0.56 
0.68 
1.10 
0.55 
3.24 
0.86 
0.52 
7.61 
1.77 
9.62 
2.84 
1.16 
3.66 
1.55 
2.09 

10.25 
4.47 
1.13 

11.28 
4.28 
0.48 
9.41 
8.49 

10.81 
1.62 

Ratio % 
- - - - - - - 

4.96 
6.01 
9.74 
4.91 

28.73 
7.63 
4.57 

67.44 
15.67 
85.28 
25.22 
10.31 
32.42 
13.75 
18.49 
90.84 
39.60 
10.00 

100.00 
37.91 

4.28 
83.42 
75.25 
95.86 
14.35 



25000 

Ion 123.00 (122.70 to 123.70): 32250.D 
21 I 95 23 77 

i I c)c; 11 

h 2.3 

25.35 

O’ll,l, 8 I ,,I i : I ,‘ I / I I I I 

rime- -> 22.00 24iOO 26.00 28:OO J 

Sample : M INERVA, 1860.3m B/C 

Peak 
- - - - 

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 

- - - 
Ret.Time 
----------------- 

20.27 
21.01 
21.29 
21.48 
21.61 
21.76 
21.86 
21.95 
22.06 
22.17 
22.35 
22.42 
22.53 
22.59 
22.73 
23.08 
23.55 
23.64 
23.77 
23.93 
24.26 
24.77 
25.11 
25.31 
25.35 

Area Height Area %  

39224 12075 2.65 
47233 20946 3.19 
37765 9854 2.55 
89866 21872 6.08 
62189 13828 - 4.21 
42065 10997 2.85 
63821 12294 4.32 
97158 35741 6.57 
56091 23367 3.79 
56236 7863 3.80 
85520 29088 5.78 
78087 21277 5.28 
48611 11720 3.29 
42313 13756 2.86 
48253 22013 3.26 
30873 7041 2.09 
49160 16606 3.32 
50625 17 197 3.42 

156114 34233 10.56 
51978 50480'7-m= 23988 C'-iso 

52003 3-x,/1075 

20601 3.41 3.52 

69142 4.73 
16280 B 3.52 
34084 p 4.68 

43260 10684 2.93 
30433 14263 K 2.06 

Ratio %  
- - - - - - - 

25.13 
30.26 
24.19 
57.56 
39.84 
26.95 
40.88 
62.24 
35.93 
36.02 
54.78 
50.02 
31.14 
27.10 
30.91 
19.78 
31.49 
32.43 

100.00 
33.29 
32.34 
33.31 
44.29 
27.71 
19.49 



bundance Ion 191.00 (190.70 to 191.70): 32250.D 
50000 1 

24 26 
I 

45000 
1 

40000- 

35000- 

30000- 

25000 1 

10000 . 
37.58 

rime- -> 
1 , / 1 I I I I I I I I / / I 

25.00 30.00 35ioo 40.00 

Sample : MINERVA, 1860.3m B/C 

- - - 
Peak 
- _ - - 

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 

Ret.Time 
_____w---mm------ 

21.37 
21.48 
21.76 
21.84 
22.06 - 
22.35 
22.42 
22.66 
22.73 
23.35 
23.55 
23.64 
23.75 
23.82 
23.86 
23.93 
24.02 
24.08 
24.26 
24.37 
24.59 
25.31 
26.15 
37.58 
40.66 

Area 
_______em-e----- 

9676 
15182 
14878 
13133 
20737 
13360 
10639 
23487 
13936 
27309 
13155 
30709 
53083 
22386 
27025 
21494 
31412 
20947 

122508 
63423 
15831 
14717 
24697 
21000 
21330 

Height 
_---------- 

1728 
6609 
5187 
2997 
8834 
3817 
3500 
7748 
5805 
7476 
4007 
7844 
8864 

10114 
7963 
7832 
8660 
6643 

49552 
22450 

2733 
3171 

10628 
5185 
4091 

Area % 
_-_--me--- 

1.45 
2.28 
2.23 
1.97 
3.11 
2.01 
1.60 
3.53 
2.09 
4.10 
1.98 
4.61 
7.97 
3.36 
4.06 
3.23 
4.72 
3.14 

18.39 
9.52 
2.38 
2.21 
3.71 
3.15 
3.20 

Ratio % 
- - - - - - - 

7.90 
12.39 
12.14 
10.72 
16.93 
10.91 

8.68 
19.17 
11.38 
22.29 
10.74 
25.07 
43.33 
18.27 
22.06 
17.54 
25.64 
17.10 

100.00 
51.77 
12.92 
12.01 
20.16 
17.14 
17.41 



TABLE 3 

SELECTED AROMATIC PARAMETERS 

MINERVA 2A Jan-94 

DEPTH 
1860.3m 

TYPE 
Core 

DNR-1 DNR-5 DNR-6 TNR-1 TNR-5 TNR-6 MPR-1 MPI-1 MPI-2 Rc(a) Rc(b) 
2.08 124.4 1.06 0.41 12.99 nd 1.52 0.39 0.48 0.64 2.06 

response factors have been applied to DNR 6, TNR 1, TNR 5, MPI 1 and MPI 2 

TABLE 3 

SELECTED AROMATIC PARAMETERS CONT. 

MINERVA 2A 

DEPTH 
1860.3m 

TYPE 
Core 

1,7-DMP/X (m/z 206) 
2.58 

RETENE/S-MP (m/z 2 19,192) 1 MP/SMP 
0.86 0.71 

Jan-94 

nd = no data GEOTECHNICAL SERVICES PlY LlD 



File' A1998.D 
Sampl, : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

bundance 
3000000-, 

2800000- 

2600000- 

2400000- 

2200000- 

2000000- 

1800000- 

1600000- 

1400000- 

1200000- 

1000000- 

800000- 

600000- 

rime- -> 20.00 ---_- _- .- .-- __. .__ - - . .- ---- __,- --- 30.00 40.00 50.00 60.00 70.00 80.00 90.00 

TIC: A1998.D 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

bundance Ion 168.00 (167.70 to 168.70): A1998.D 
I 

60000 
i 3 

40000 i 
1 

METHYLBIPHENYLS 

'ime--> 34100 36:00 
38.00 

/ 
40.00 42.00 

hundance Ion 182.00 (181.70 to 182.70): A1998.D I I 

4ooooq 

35000 
i 

25000 

20000 

DIMETHYLBIPHENYLS 

15000 383’ 

10000 i 

5000- “; 35 

0 A A An 1 I 1 lb I I I 1 I I I I I I 1 I , r I 
Time--> 34.00 36.00 38.00 40100 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

wme Ion 156.00 (155.70 to 156.70): A1998.D 
1 Ii 

l,3+ I,' 

DIMETHYLNAPHTHALENES 

'ime--> 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 
,bundance 

1 
700000 i 

1 

Ion 170.00 (169.70 to 170.70): A1998.D 
1.2.5 

6000001 

5oooooj TRIMETHYLNAPHTHALENES 

I 
i 

200000~ 
1 

100000 - 

I 
rime--> 39100 40100 

I L4L--1 17-i 
41100 42100 43:oo 

1171 
44:oo 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

FLUORENES 

bundance Ion 194.00 (193..70 to 194.70): A1998.D 
I 1 

10000- 

8000- 

6000- 

2000 

0 
?ime- -> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 52.00 
abundance Ion 166.00 (165.70 to 166.70): A1998.D I 

I 
I I 

50000 , 

I 

0 I 
rime- -> 38.00 40.00 42100 44.00 46.00 48.00 50.00 52.00 
ibundance Ion 180.00 (179.70 to 180.70): A1998.D 

40000- 

20000- 

rime- -> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 52.00 
ibundance Ion 194.00 (193.70 to 194.70): A1998.D 

10000 
, I 5000- 

I 

0 I,"",': I'~"' AIIL 
Time- -> 38100 40100 

&f$/& \ 

42.00 44.00 46.00 48.00 50.00 52.00 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-l-94. GEC. 

tiundance 
i 

700000- 

600000- 

500000- 

400000- 

300000- 

200000- 

100000~ 

Ion 170.00 (169.70 to 170.70): A1998.D 
I 

?ime--> 
abundance 

I 
I I I I , I I I 

41100 
f I I 1 I I 

42.00 43100 
I 

44:oo ! 
Ion 184.00 (183.70 to 184.70): A1998.D 

I 
1 
1 200001 

15000 1 

10000 
3 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

TETRAMETHYLNAPHTHALENES 
80000 

60000 
1 387 

Ion 184.00 (183.70 to 184.70): A1998.D 
1 I 

‘ime- -> 43.00 44.00 45.00 46.00 47.00 48.00 49.00 
bundance Ion 198.00 (197.70 to 198.70): A1998.D / 

4 
I 

] 

! 

25000; 
1 

1 
20000 ' 

15000 
j 

10000 - 

5000- 

CADALENE 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

bundance Ion 183.00 (182.70 to 183.70): A1998.D 1 

60000- 

50000- 

40000- 

30000 i J 

20000- 

10000- 

'ime--> 43.00 44.00 45.00 46.00 47.00 48.00 49.00 
abundance 

j 
Ion 198.00 (197.70 to 198.70): A1998.D I 

25000: 
I i 

20000- 

15000- 

10000- 

5000- 

0 
rime--> 43.00 44.00 45.00 46.00 47.00 48.00 49.00 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

Lbundance Ion 178.00 (177.70 to 178.70): A1998.D 

ime--> 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 
P tiundance Ion 192.00 191 .70 to 192.70) : A1998.D I I 

120000~ 9 

400000- 

350000- 

300000- 

250000- 

PHENANTHRENE 

8OOOOj 
METHYLPHENANTHRENES 

60000 
i 

I 
Y 

I tJL 
OJ1 ” 1 1’ 

rime-4 5llOO 52100 53100 
’ lk ‘+-4+--++ 

54100 55:oo 56100 57:oo 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-l-94. GEC. 

undance Ion 206.00 (205.70 to 206.70): A1998.D 

80000 

60000 $ 

n 
20000- 

2b 1 
10000- 

1 

DIMETHYLPHENANTHRENES 

1 

0 L;-T ( ,‘,\I f, 1 1 Y I I ’ 
rime--> 55.00 56.00 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-1-94. GEC. 

bundance Ion 219.00 (218.70 to 219.70): A1998.D 1 , 

120000- 

100000- 

80000- 

60000- 

40000- 

20000- 

RETENE 

JJ++JJ, 4 I , , ^I 
:ime--> 60.00 62.00 64.00 66100 68.00 

Ion 234.00 (233 .70 to 234.70): A1998.D abundance 
90000 -j 

80000-j 
II 

iI 

Ii 
/j 
I! 

, 
70000- 

60000- 

50000- 

40000- 

30000- 

20000- 

10000- 
, 

rime--> 60.00 62.00 64.00 66.00 68.00 . 



250000 1 

34. I 
‘I 

5 

33.38 

Ion 156.00 
34 12 

100000 

50000 

0 
rime- -> 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

(155.70 to 156.70): A1998.D 
1 

Sample : MINEhVA#24, 1860.3m, AROS. 

Peak 
- - - - - _ - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Ret.Time Area 
____________________------------ 

32.89 295314 
33.06 158513 
33.38 706275 BLP 
34.05 902397 - 
34.21 1283462 /L 
34.90 607019 /4t 
35.08 340221 1s' 
35.60 456488 
37.54 d&d 41281 18 
39.33 39779 

Height 

69168 
38037 

114349 
177277 
299109 
125842 

85731 
106867 

9773 
9430 

Area % Ratio % 
_________- - - - - - - - 

6.11 23.01 
3.28 12.35 

14.62 55.03 
18.68 70.31 
26.57 100.00 
12.57 47.30 

7.04 26.51 
9.45 35.57 
0.85 3.22 
0.82 3.10 



bundance Ion 170.00 (169.70 to 170.70): A1998.D 

600000 

200000 

. 

100000 

0 
Yime--> 

Sample . . MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time Area Height Area % Ratio % 
________________-_--------- ____________________----------------- - - - - 

1 37.54 176278/b+ =I37 42067 3.06 4.14 
2 38.66 246200 /3G 59831 4.28 5.78 
3 39.33 356743 /46t 81490 6.20 8.37 
4 39.46 179073 236 40453 3.11 4.20 . 
5 40.04 355580 55319 6.18 8.34 

- 6 40.14 180867 44799 3.14 4.24 
7 41.14 4262756 /as- 763014 74.04 100.00 



bundance 

450000- 

Ion 178.00 (177.70 to 178.70): A1998.D 
48 45 

350000-' 

300000- 

250000- 

200000- 

150000- 

100000- 

50000- 

0 
'ime--> 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time Area Height Area % Ratio % 
_----------_------------------------------------ 

- --me --- ------ ---___ 

1 48.45 2342308 f 472333 95.38 100.00 
2 48.79 113352 22905 4.62 4.84 



tiundance Ion 192.00 (191.70 to 192.70): A1998.D 
120000- 

100000 - 

52.60 
1 

80000- 

60000- 

40000- 

20000- 

0 L- 

56.02 57.2 

rime--> 51.00 52.00 53.00 54.00 55.00 56100 57100 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time Area 
_ - - - - - - - - - -- --- _ - - - --- 

1 52.38 
2 52.60 
3 52.90 
4 53.28 
5 53.46 
6 54.61 
7 56.02 
8 57.37 

279023 3 
423802 E;! 
109330 
6476019 
462488 J 

24256 
21197 
21178 

Height 
---m-m_____ 

56209 
87067 
22255 

121924 
101183 

4572 
4482 
4672 

Area % 
- - - - - - - - -_ 

14.03 
21.31 

5.50 
32.56 
23.25 

1.22 
1.07 
1.06 

Ratio % 
- - - - - _ _ 

43.09 
65.44 
16.88 

100.00 
71.42 

3.75 
3.27 
3.27 



Ion 184.00 (183.70 to 184.70): A1998.D 
46 62 

I 

60000 

0 
'ime--> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time 
---------------_-_______ 

1 39.54 
2 40.04 
3 40.28 
4 40.72 
5 40.89 
6 41.21 
7 41.31 
8 42.02 
9 42.21 

10 42.36 
11 42.50 
12 42.65 
13 42.81 
14 43.14 
15 43.34 
16 44.00 
17 44.19 
18 44.29 
19 44.78 
20 44.95 
21 45.59 
22 45.77 
23 45.99 
24 46.62 
25 47.44 

Area 
- - - - - - 

33925 
26275 
17788 
42584 
32911 
26883 
23850 
58793 
42192 
28308 
28106 
39049 
24533 
51160 
59961 
29873 

134266 
41953 
96053 

107121 
72965 
30180 
36974 

591123 
245649 

Height 
- - - - --w____ 

7063 
6202 
3161 
6776 
5272 
5677 
6200 

10058 
10027 

6936 
7176 
9113 
5701 

12078 
10749 

7178 
24006 
10354 
16568 
23522 
16456 

7342 
8590 

119961 
51832 

Area 8 
- - - - - - - --- 

1.76 
1.37 
0.93 
2.22 
1.71 
1.40 
1.24 
3.06 
2.19 
1.47 
1.46 
2.03 
1.28 
2.66 
3.12 
1.55 
6.98 
2.18 
5.00 
5.57 
3.80 
1.57 
1.92 

30.75 
12.78 

Ratio % 
- - - - - - - 

5.74 
4.44 
3.01 
7.20 
5.57 
4.55 
4.03 
9.95 
7.14 
4.79 
4.75 
6.61 
4.15 
8.65 

10.14 
5.05 

22.71 
7.10 

16.25 
18.12 
12.34 

5.11 
6.25 

100.00 
41.56 



Lbundance Ion 198.00 (197.70 to 198.70): A1998.D 

25000 

20000 

15000 

10000 

5000 

0 
rime--> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time Area Height Area % 
----__--___------------- - - - - _ _ - --------- - - - - _ ______ - - _ - -_____ 

1 43.97 7542 1886 1.32 
2 44.30 126487 29013 22.07 
3 44.43 40870 9217 7.13 
4 44.66 24933 5452 4.35 

. 5 45.17 7611 1520 1.33 
6 45.38 25856 3681 4.51 
7 45.64 19159 2958 3.34 
8 45.74 6970 2061 1.22 
9 45.88 9639 2448 1.68 

10 46.25 15996 3578 2.79 
11 46.44 10163 2421 1.77 
12 46.60 7033 1533 1.23 
13 47.53 9395 2304 1.64 
14 47.57 18786 2920 3.28 
15 48.03 29117 6182 5.08 
16 48.34 11546 2302 2.01 
17 48.43 10676 2909 1.86 
18 48.83 16368 3619 2.86 
19 49.01 6707 1533 1.17 
20 49.17 24516 4664 4.28 
21 49.57 19997 3670 3.49 
22 49.84 10408 1989 1.82 
23 50.17 13347 3212 2.33 
24 51.00 90395 16078 15.77 
25 51.30 9585 1747 1.67 

Ratio % 
---me__ 

5.96 
100.00 

32.31 
19.71 

6.02 
20.44 
15.15 

5.51 
7.62 

12.65 
8.03 
5.56 
7.43 

14.85 
23.02 

9.13 
8.44 

12.94 
5.30 

19.38 
15.81 

8.23 
10.55 
71.47 

7.58 



bundance Ion 206.00 (205.70 to 206.70): A1998.D 

80000 

60000 

0 
rime--> 55.00 56.00 57.00 58.00 59.00 60.00 61.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak 
- - - - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

- - - 
Ret.Time 
---------m----- 

55.44 
56.02 
56.17 
56.33 
56.47 
56.76 
56.94 
57.16 
57.37 
57.56 
57.72 
58.16 
58.42 
58/69 
58.89 

Area 

37441 
117291 

27149 
58344 
28506 
67965 

168173 x 
191369 
434304 0 

46256 
65429 
38510 
19861 
39797 
18127 

Height Area 8 Ratio 8 
- -__- -_____ ---------_--_____ 

8201 2.76 8.62 
22645 8.63 27.01 

6007 2.00 6.25 
11155 4.29 13.43 

6221 2.10 6.56 
9433 5.00 15.65 

25430 12.38 38.72 
29849 14.09 44.06 
92817 31.97 100.00 

8805 3.40 10.65 
13289 4.82 15.07 

7453 2.83 8.87 
3814 1.46 4.57 
8171 2.93 9.16 
3132 1.33 4.17 



bundance , 

120000- 

Ion 219.00 (218.70 to 219.70): A1998.D 
62 50 

100000- 

80000- 

60000- 

40000- 

20000- * 

il I I 
63.54442g8 

+-dynl\_., - 
I i 

?-me--> 60.00 64.00 66100 68.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time 
_____________-__- ---- - 

1 59.75 
2 60.29 
3 60.74 
4 61.51 
5 62.50 
6 63.54 
7 64.28 
8 64.48 

Area 

28205 
21447 
16900 
28723 

556555 R 
17479 
20556 
18734 

Height Area % 
----e-e____ --------__ 

5849 3.98 
3843 3.03 
2979 2.38 
5246 4.05 

127358 78.54 
3574 2.47 
3780 2.90 
4252 2.64 

Ratio % 
- - - - - - - 

5.07 
3.85 
3.04 
5.16 

100.00 
3.14 
3.69 
3.37 



hundance Ion 234.00 (233.70 to A1998.D 
90000 - 

234.70): 
62 50 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret .Time 
- ------am_ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

- - - - - - - - - -_-__ 

61.52 
62.50 
63.27 
64.28 
64.50 
65.36 
66.71 
66.99 
67.40 
67.60 
67.79 
68.08 
68.68 

Area 
-----------__-__ 

16586 
390254 

16256 
16640 
16051 
15839 
15243 
16344 
44901 
15657 
12005 
30713 
36306 

Height 
----w--e___ 

2539 
89614 

2157 
3704 
3172 
2674 
2903 
3277 
8074 
3507 
2340 
5823 
6830 

Area % Ratio % 
--e------__-_____ 

2.58 4.25 
60.71 100.00 

2.53 4.17 
2.59 4.26 
2.50 4.11 
2.46 4.06 
2.37 3.91 
2.54 4.19 
6.99 11.51 
2.44 4.01 
1.87 3.08 
4.78 7.87 
5.65 9.30 



bundance Ion 168.00 (167.70 to 168.70): A1998.D 
38 16 

$7.03 

41.68 

36.63 

,Time--> 34.00 36.00 38.00 40.00 42.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time 
- _ - - - - - - - - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

34.41 
36.63 
37.03 
37.99 
38.16 
41.14 
41.44 
41.60 
41.68 
41.94 
43.76 
44.30 

Area Height 
----------em____ - - - - - - - - - _ _ 

23279 6374 
225413 53440 

56162 13229 
34664 8044 

589439 131807 
47603 8207 
73747 14435 
68979 17894 
94515 24360 
75085 15199 
29493 6046 
77390 19070 

Area & 
--em___ 

1.67 
16.15 

4.02 
2.48 

42.23 
3.41 
5.28 
4.94 
6.77 
5.38 
2.11 
5.54 

Ratio 8 
-v-____ 

3.95 
30.24 

9.53 
5.88 

100.00 
8.08 

12.51 
11.70 
16.03 
12.74 

5.00 
13.13 



bundance Ion 182.00 (181.70 to 182.70): A1998.D 

25000 

rime--> 34.00 36.00 38.00 40.00 42.00 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret .Time 
----------------_--_____ 

1 38.31 
2 40.28 
3 40.73 
4 40.86 
5 41.30 . 
6 42.31 
7 42.52 
8 42.71 
9 42.85 

10 43.04 
11 43.31 
12 43.53 
13 43.75 

Area Height 
-----_--________ - - - - - - - - -__ 

14176 3458 
28287 5946 
18705 4796 
49456 13420 
25462 6590 

269015 56272 
9823 2341 

15083 3730 
280789 48000 

41566 9400 
111424 23641 

18832 4501 
20237 4477 

Area % Ratio % 
- - - - -----------__ 

1.57 5.05 
3.13 10.07 
2.07 6.66 
5.48 17.61 
2.82 9.07 

29.80 95.81 
1.09 3.50 
1.67 5.37 

31.10 100.00 
4.60 14.80 

12.34 39.68 
2.09 6.71 
2.24 7.21 



rime- -> 38100 40.00 42.00 44.00 46.00 48.00 50.00 52:OO 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret.Time Area Height Area % Ratio % 
______________-_-------- _- - _ - _ - - - - - - - _ - - _ _ _ _ - - - - - -- - - - _ - - - -_________ 

1 40.91 482600 90132 56.43 100.00 
2 41.14 55060 9167 6.44 11.41 
3 41.68 24174 4299 2.83 5.01 
4 43.76 15074 3400 1.76 3.12 
5 44.30 16973 3710 -1.98 3.52 
6 45.61 54618 10525 6.39 11.32 
7 46.01 16626 3442 1.94 3.45 
8 46.65 57647 0273 6.74 11.95 
9 46.87 16461 2345 1.92 3.41 

10 47.26 27 597 5698 3.23 5.72 
11 47.47 16795 3203 1.96 3.48 
12 51.30 19713 3662 2.30 4.08 
13 52.31 17605 2560 2.06 3.65 
14 53.09 16381 3649 1.92 3.39 
15 53.28 17939 3428 2.10 3.72 



Lbundance 
50000 1 

45000 

Ion 180.00 (179.70 to 180.70): A1998.D 
45 I 61 

25000 

0 
Xme- -> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 52.00 

Sample 

Peak 
- - - - - - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Ret.Time 
-----m--------_-__ 

41.69 
45.23 
45.33 
45.61 
46.04 
48.45 
49.50 
50.00 
50.98 
51.32 
53.08 
53.27 

Area 
----------__-___ 

26769 
56921 
71145 

234308 
40597 
25731 
14273 
127 59 

7886 
11766 

7118 
10317 

. MINERVA#24, 1860.3m, AROS. 

Height 
----e-e____ 

6590 
13321 
15701 
50619 

9651 
4989 
2071 
2769 
1558 
2153 
1535 
1518 

Area % Ratio % 
-------_----__-__ 

5.15 11.42 
10.95 24.29 
13.69 30.36 
45.09 100.00 

7.81 17.33 
4.95 10.98 
2.75 6.09 
2.46 5.45 
1.52 3.37 
2.26 5.02 
1.37 3.04 
1.99 4.40 



kundance Ion 194.00 (193.70 to 194.70): A1998.D 

12000- 

10000 - 

8000- 

6000 

0 
rime- -> 38.00 40.00 42.00 44.00 46.00 48.00 50.00 52.00 I 

Sample : MINERVA#24, 1860.3m, AROS. 

Peak Ret .Time Area Height 
----------------------------------------- - - - - - 

1 43.39 8631 2128 
2 44.87 11010 2614 
3 45.36 15499 3660 
4 45.80 21465 3765 
5 46.42 10124 2060 
6 46.71 4006 - 1129 
7 46.77 3887 1216 
8 47.26 12925 2275 
9 48.29 9926 2439 

10 48.59 4903 841 
11 48.75 9090 2026 
12 48.95 16695 3801 
13 49.50 37647 6581 
14 49.69 21762 5006 
15 49.81 29534 6384 
16 50.00 54137 11995 
17 50.20 3645 938 
18 50.45 9962 2234 
19 50.55 15006 3087 
20 51.12 20003 4157 
21 52.58 6799 1310 
22 52.74 12118 2717 
23 52.98 3810 840 
24 53.18 7607 1529 
25 53.27 6781 1683 

- - - - _ 
Area % 
- _ - - - _ 

2.42 
3.08 
4.34 
6.01 
2.84 
1.12 
1.09 
3.62 
2.78 
1.37 
2.55 
4.68 

10.55 
6.10 
8.27 

15.17 
1.02 
2.79 
4.20 
5.60 
1.90 
3.39 
1.07 
2.13 
1.90 

Ratio 8' 
- - - - - _ - 

15.94 
20.34 
28.63 
39.65 
18.70 

7.40 
7.18 

23.87 
18.33 

9.06 
16.79 
30.84 
69.54 
40.20 
54.55 

100.00 
6.73 

18.40 
27.72 
36.95 
12.56 
22.38 

7.04 
14.05 
12.53 



File : A1998.D 
Sample : MINERVA#24, 1860.3m, AROS. 
Misc. Info : COL#155. 11-l-94. GEC. 

undance Ion 156.00 (155.70 to 156.70): A1998.D 

6000 1 

4000 1 

- 

,Time--> 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 ' 



!; 

7 



6.7 APPENDIX 7 Mudloggers End of Well Report 



FINAL WELL REPORT 

BHP Petroleum Pty Ltd 
Minerva-2 / Minerva-2A 

Otway Basin, Victoria 

September - October 1993 

bY 
Baker Hughes InteQ 

Ihe information, interpretations, recommendatioru, or opinions contained herein are advisory only and may be rejected. 
Consultant does not warrant their accuracy or correctness. Nothing contained herein shall be deemed to be inconsistent 
with, nor expand, modify, or alter Cowdtarlts obligation of pe@ormance as provided for in a written agreement between 
the parties, or, if IloNe, in Corudtam ‘s most rc’cetu price list. 
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1. INTRODUCTION 

a. Well t Rig Data 

Company 

Well Name 

Location 

: BHP Petroleum Pty Ltd 

: Minerva-2 / Minerva-2A 
. . Otway Basin, Victoria 

Permit : VIC/P31 

Latitude : 38O 43' 04.3" South 

Longitude 

Field 

Rig 

: 142O 57' 19.9" East 

: Minerva 

: "Byford DolphinI' 
Semi-submersible 

RT - MSL : 25.0 metres 

RT - Seabed : 85.0 metres 

Spud Date : 18th September 1993 

Total Depth : 2170 metres 

Total Depth Date : llth October 1993 

Completion Status : Appraisal Well 

INTEQ Unit No : 503 

Crew, DrillByte : K. Clarke, N. Flores 
A. Thangam, G. Timmis 

Crew, Logging : C. Dickinson, D. Alsop 
V. Surla 

BIIPP: Minerva-2/2/l 
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b. Prognosis 

Minerva-2 is located in the northwestern part of Vic/P31 in the 
Eastern Otway Basin, approximately 1.625 km South of Minerva-1. It 
was designed as an appraisal well to follow the Minerva-1 discovery, 
and confirm the extension of gas bearing reservoir within the 
southern fault block of the structure. 

The Minerva Field is presently defined by a 1.25 x 1.25 km seismic 
grid. At the Shipwreck Group level, the structure comprises a 
northern horst block bounded by two northwest trending normal faults 
and a southern tilted fault block bounded by a northwest trending 
normal fault. A structural saddle at the southeastern extent of the 
field forms the most likely hydrocarbon spill point. The structure 
has approximately 200 m of vertical relief in the most likely case, 
with a gas-water contact located at 1919 mSS, and a crest at around 
1720 mSS. 

Minerva-2 was predicted to intersect a section very similar to that 
penetrated in Minerva-1, ranging 
Recent. 

in age from Early Cretaceous to 
The primary target was the Santonian aged Shipwreck Group, 

predicted at 1765 mSS. 

Baker Hughes InteQ provided DrillByte Service on Minerva-2 from spud 
to Total Depth at 2170 m. 
conventional mud logging, 

In addition to formation evaluation and 

well as and 
real time data monitoring and recording as 

pressure drilling analyses were carried out. The continuous evaluation of pressures and drilling progress provided an 
aid in optimizing drilling costs and ensured that drilling continued 
with the 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 disks for 
evaluation. floppy post-well 

The printouts and plots of the results of these services 
are contained in the appendices to this report. 

BIIPP: Minervu-2/2A 
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c. Sample Distribution 

Formation evaluation services were provided from 85 - 2170 metres. 

The following samples were prepared: 

m two sets of unwashed cuttings samples 
m two sets of 100 m composite samples (200 gm) from 565 m to TD 
l one set 100 m composite samples (1 kg) 
m five sets of washed and dried cuttings samples (100 gm) 
l one set of mud samples from the top and bottom of each 

hole section (2x1 ltr) 
l one set of Petrocraft sample vials 

These were distributed as follows: 

To: BHP Petroleum Pty Ltd 
BHP Core Store 
Cl- Kestrel Management 
Unit 58 
Slough Estate 
170 Forester Road 
Mt Waverley 
Victoria 3149 

To: Officer-in-Charge 
BMR Core and Cuttings 
Laboratory 
80 Collie Street 
Fyshwick ACT 2609 

To: Mr. G. Roder 
Bridge Oil Ltd 
255 Elizabeth Street 
Sydney I NSW 2000 

To: Mr. V. Davoli 
DEM Corelab 
196 Turner Street 
Port Melbourne, VIC 3207 

To: Mr. J. Phipps 
BHP Petroleum 
15th Floor 
120 Collins Street 
Melbourne, VIC 3000 

2 sets 200 gm unwashed 
2 sets 100 gm washed and dried 
2 sets 200 gm composite 100 m samples 
1 set 1 kg composite 100 m samples 
Mud samples 

1 set 100 gm washed and dried samples 

1 set 100 gm washed and dried samples 

1 set 100 gm washed and dried samples 

Petrocraft sample vials and charts 

BIiPP: Minerva-2RA 
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Mud samples were collected at the following depths: 
l 565 m, 1538 m, 2170 m. 

Samples were collected and processed from the 20" casing shoe over 
the following intervals: 

n 565 - 1538 m : 20 m samples 
l 1538 - 2170 m : 5 m samples 

The following samples were missed due to coring and drill returns not 
being circulated: 

m 1730 metres 
. 1840, 1845, 1850, 1855, 1860, 1865, 1870, 1875, 1880 metres 
n 1925, 1930, 1935, 1940, 1945, 1950, 1955, 1960, 1965 metres 

BHPP: Minerva-2/2A 
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2. DRILLING and ENGINEERING 
a. Well History 

The rig "Byford Dolphin,, arrived at the Minerva-2 location on the 
16th September 1993. The drill floor was 25 m above sea level, and 85 
m above the seabed (water depth was 65 m). Note that all bit hours 
refer to rotating hours on-bottom unless otherwise indicated. 

After securing anchggs and ballasting down, Minerva-2 was spudded at 
20:30 hrs on the 18 August 1993. 

36" Hole Section: 85 to 120 metres. 

RRB#l, a 26.0,' Security S3SJ (3x24 jets) 
tandem with a 36" hole-opener (4x20 jets). 

I was made up and run in 
It drilled from the seabed 

to 120 m in 3.8 hrs at an average ROP of 9.2 m/hr and was graded 2-20 
WT-2-I-NO-TD. Hi-vis pills (50 bbls) were spotted after each single 
had been drilled and all returns were to the sea floor. At 120 m, the 
hole was swept with 300 bbls of spud mud. The bit was then pulled to 
run 30" casing. 

Three joints of 30.0" 
into the hole without 
The casing was cement 
with 2% CaC12 . 

casing (Drill Quip, 430/210 lbs/ft, B) were run 
any problems, with the shoe being set at 120 m. 

.ed with 537 sacks class I*G" cement at 1.90 sg, 

9.875" Pilot Hole Section: 120 to 560 metres. 

Due to the possibility of encountering shallow gas, a small (9.875") 
diameter hole was first drilled, to be subsequently opened to 26". 

RRB#2, a 9.875" Security S33SF (open jets), drilled to 560 m in 12.9 
hrs at an average ROP of 34.1 m/hr. Hi-vis pills (20 bbls) were 
spotted after each single had been drilled and all returns were to 
the sea floor. At 560 m, the cement line was installed and tested to 
2000 psi. The pilot hole was then cemented with 450 sacks class %I 
cement at 15.9 ppg. After the cement job, the drillstring was found 
to be stuck in the hole with 400 klbs overpull (when pulling the 
drillstring). The pipe was worked while continuously circulating the 
hole. However, all attempts to free the pipe were unsuccessful. 

The wireline unit was rigged up and a Free-point Indicator was run. 
It was followed by a charge and the pipe was blown at 290 m. The 
wireline unit was rigged down and remainder of the drillstring was 
pulled back to 184 m were cement was pumped to plug the pilot hole. 
After pumping cement, the pipe was pulled further up to 125 m where 
it was flushed prior to complete pull out. 

A 3V casing cutter assembly was then made up, run in, and casing was 
cut at 88.5 m. It was subsequently pulled out, together with the PGB. 

BIIPP: Minerva-2/2A 
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Minerva-2A 

36" Hole Section: 85 to 119 metres. 

Minerva-2A was spudded at 22:45 hrs on the 21St September 1993 after 
skidding the rig 35 m (Azimuth 115O) from the original location. 

RRB#l, a 26.0" Security S3SJ (3x24 jets), in tandem with a 36" hole- 
opener (4x20 jets) drilled from the seabed to 119 m in 1.3 hrs at an 
average ROP of 26 m/hr and was graded 2-2-WT-A-2-I-NO-TD. Hi-vis 
pills (50 bbls) were spotted after each single had been drilled and 
all returns were to the sea floor. At 119 m, the hole was swept with 
300 bbls of hi-vis mud. The bit was then pulled to run 30" casing. 

Three joints of 30.0" casing (Drill Quip, 430/210 lbs/ft, B) were run 
into the hole without any problems, with the shoe being set at 118 m. 
The casing was cemented with 500 sacks class "GU cement at 1.90 sg, 

with 2% CaC12. 

26.0" Hole Section: 119 to 565 metres. 

RRB#l.l, a 26" Security S3SJ (3x24 jets), was made up and run into 
the hole. The cement (TOC 115 m) and casing shoe (118 m) were drilled 
out and 26" hole was drilled to 565 m, with 20 bbls of hi-vis sweeps 
being pumped on every single drilled. At 565 m, bottoms-up was 
circulated and 50 bbls hi-vis sweeps were pumped every 15 minutes. 
Thereafter, 200 bbls hi-vis was pumped before displacing the hole 
with 900 bbls prehydrated gel mud. A Totco survey tool was dropped 
and pipe was pulled out. Tight spots were encountered from 539-510 m 
with 280 klbs overpull. The pipe was then worked and pulled back to 
461 m. It was run back in to 553 m and 250 bbls of 6%.KCl/PHPA Mud 
was pumped. Thereafter, the pipe was pulled out of the hole without 
any problems. The bit drilled 446 m in 7.3 hrs for an average ROP of 
61 m/hr and was graded 2-2-WT-A-2-I-NO-TD. 

25 joints of 20.0" casing (Swift, X52, 94 lb/ft) were run, with the 
shoe set at 553 m. The casing was cemented with a lead of 1082 sx 
class llGU cement at 1.50 sg with 0.45 gal/sack Econolite, and a tail 
slurry of 910 sx of class I,GU cement at 1.90 sg, and displaced with 
49 bbls of seawater. 

The BOPs and riser were rigged up and run to the sea floor. The BOPs 
were tested to BHPP specifications. 

17.50uw Hole Section: 565.0 - 1538.0 metres. 

m#z # a 17.5" Smith M02SOD-C (14-18-18-20 jets), with a down-hole 
motor, was made up and run into the hole. While making up the 
bottomhole assembly, the Top Drive lower port guide roller assembly 
hinge failed and it fell 5 m  to the drillfloor. Repairs were then 
made to the Top Drive system which took 3.5 days to complete. 

BIIPP: Minervu-21211 
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After repairing the Top Drive System, the bit was run back in tagging 
the top of cement at 540 m. This was subsequently drilled, together 
with the shoe at 553 m. The 26.0" rathole was reamed to 565 m whilst 
displacing the hole and riser to a new gel polymer mud system. Three 
metres of new hole were drilled from 565-568 m. After circulating and 
cleaning the hole, the bit was pulled back into the shoe and a 
Formation Integrity Test was conducted. The results were as follows: 

After the Formation Integrity Test, the bit was run back to bottom 
and new formation was drilled to the casing point at 1512 m. The hole 
was circulated clean, a survey dropped, a slug pumped and the trip 
out commenced. The first few stands were very tight (30-50 klbs 
overpull) and it was decided to pump out the pipe until the string 
pulled freely. 

After twenty stands, the bit was run back to bottom and the hole 
circulated clean. Due to the fact that the hole would not circulate 
clean, the mud density was increased and drilling recommenced. New 
hole was drilled to 1538 m and bottoms-up was circulated. After 
circulating and cleaning the hole, the bit was pulled out of the hole 
without encountering any problems. This bit drilled a total of 973 m 
in 42.07 hrs giving an average penetration rate of 23.13 m/hr. It was 
graded 2-2-BT-A-E-l/8-ER-TD. 

The wireline unit was rigged up and the following log was run: 

Log Type Interval 

II 1 II MSFL-DLL-SLS-GR-AMS-SP-GPIT II 553 - 1517 m 

One hundred and twenty-two joints of 13.375" casing (Buttress, N80, 
64 lb/ft) were run, with the shoe set at 1526 m. The casing was 
cemented with a lead of 270 sx Class 'G' cement at 1.50 sg with 0.45 
gal/sx Econolite, along with a tail of 924 sx Class 'G1 cement at 
1.90 sg neat, and displaced with 710 bbls seawater. 

12.25" Hole Section: 1538.0 - 2170.0 metres. 

NB#3, a 12.25" Smith MlS-C (16-16-18 jets), was made up with an MWD 
tool. It drilled the float (1501 m), cement and the shoe at 1526 m. 
The 17.5" rathole was reamed to 1538 m and new hole was drilled from 
1538-1541 m. The hole was circulated clean and the bit was pulled 
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back into the shoe to conduct an FIT. The results were as follows: 

New hole was drilled from 1541-1554 m where the bit was pulled back 
inside the shoe and worked on suspected junk above the BHA. Drilling 
recommenced and new hole was drilled to 1728 m where to a drilling 
break up was circulated to surface. Upon evaluating MWD data, it was 
decided to pull out of the hole for coring. As the hole was initially 
tight, a short wiper trip to the shoe was performed prior to running 
back to bottom and circulating the hole clean. The bit was then 
pulled out of the hole and preparations were made for coring. This 
bit drilled a total of 190 m in 15.25 hours at an average penetration 
rate of 12.5 m/hr. It was graded l-l-NO-A-E-3/32-NO-CR. 

CB#l, a Diamant Boart Stratabit CD93 (TFA=l. 503 inL), was made up in 
conjunction with a 27 m core barrel and run into the hole. The core 
bit was washed and reamed from 1700-1712 m. From 1712-1728 m, the 
hole was under-gauge and had to be reamed to bottom with excessive 
torque. After circulating bottoms-up, a slug was pumped and the core 
bit pulled back to surface in order to use a tooth-bit and junk sub 
to clean up the bottom of the hole. 

rJB#4 e a 12.25" Hughes JG8 (3x18 jets), was made up in conjunction 
with a junk sub and roller-reamer. The hole was washed and reamed 
from 1702-1728 m. A further 0.5 m of new hole was then drilled down 
to 1728.5 m. From this depth, bottoms-up was circulated and hole was 
surged for junk. The drillstring was then pulled out of the hole. The 
bit was graded 0-0-NO-A-E-I-NO-CP. 

CB#l.l, a DBS CD93 (TFA=1.503 in2), was made up to a 27 m core barrel 
and run into the hole. The hole was washed and reamed from 16930 
1728.5 m. On reaching bottom, returns were circulated. A 6 m pup 
joint was then picked up and run in prior to cutting the core. Core-l 
was then cut from 1728.5-1733.5 m. At 1733.5 m, a drop in the pump 
pressure was noted. A washout was suspected and the core barrel was 
pulled out of the hole. Recovery was 5.0 m (100%). This bit cut a 
total of 5 m of core in 0.6 hrs at an average penetration rate of 
8.33 m/hr. It was graded 0-0-NO-A-X-I-NO-PR. 

IUB#S, a 12.25W Hughes ATMllHG (16-16-18 jets), was run in conjunction 
with an INTEQ MWD tool. The hole was washed and reamed to bottom. 
New hole was drilled from 1735.5-1830 m. Drill breaks at 1823.5 m, 
1830 m, and 1838 m were flow-checked (static). A sample at 1830 m was 
circulated to surface before drilling ahead to 1839 m. Samples were 
again circulated to surface, the pipe was slugged and the bit pulled 
out of the hole to core. This bit drilled a total of 105.5 m in 6.47 
hrs with an average penetration rate of 16.31 m/hr. It was graded 2- 
2-NO-A-8-I-NO-CP. 
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CB#1.2, a DBS CD93 (TFA=1.503 in2), was made up to a 27 m core barrel 
and run in. The hole was washed and reamed from 1818-1839 m. After 
returns were circulated, Core-2 was cut from 1839-1855.5 m at which 
point it was decided to pull the core due to high torque. Recovery of 
the core was 100%. This bit cut a total of 16.5 m in 0.76 hrs with an 
average penetration rate of 21.71 m/hr. It was graded 2-2-BT-NS-X -I- 
CT-TQ. 

FtRB#I.l, a 12.25" Hughes JG8 bit (16-18-18 jets), was made up in 
conjunction with a junk sub and roller-reamer. The hole was washed 
and reamed from 1819-1855.5 m. Bottoms-up was circulated and the 
hole was surged for junk. The bit was pulled out of the hole after 
pumping a slug in preparation to cut Core-3. The bit was graded O-O- 
NO-A-E-l-NO-CP. 

CB#2.0, a DBS CD93 (TFA=1.503 in2), was made up to a 27 m core barrel 
and run in. The hole was washed and reamed from 1819-1855.5 m. On 
reaching bottom, returns were circulated up prior to cutting Core-3 
to 1882.5 m where the bit was tripped out. This bit cut a total of 
27.0 m in 0.88 hrs with an average penetration rate of 30.7 m/hr. It 
was graded 3-3-BT-NS-X-I-CT-TD. Core recovery was 100%. 

NB#6, a 12.25" Smith M2SD (16-16-18 jets), was made up in conjunction 
with an INTEQ MWD tool and run into the hole. The hole was washed and 
reamed from 1832-1882.5 m and bottoms-up was circulated. New hole was 
drilled from 1882.5-1903 m where drilling had to stop due to problems 
with the Top Drive System hydraulic pump. After repairs were 
completed, drilling continued to 1915 m as per drilling program, and 
bottoms-up was circulated. The hole was flow-checked, a slug was 
pumped, and the bit was pulled to the shoe where another flow-check 
was performed. The trip out recommenced and the bit pulled to surface 
in preparation to core. This bit drilled a total of 32.5 m in 1.85 
hrs with an average penetration rate of 17.30 m/hr. It was graded l- 
l-WT-A-E-I-NO-CP. 

CB#2.1, a DBS CD93 (TFA=1.503 in2), was made up to a 27 m core barrel 
and run in. The hole was washed and reamed- from 1885-1915 m. On 
reaching bottom, returns were circulated. Core-4 was cut from 19150 
1943 m and recovery was 100%. This bit cut a total of 28 m in 0.88 
hrs with an average penetration rate of 31.8 m/hr. The bit was graded 
l-2-FC-N-X-I-CT-TD. 

CBflC2.2, a DBS CD93 (TFA=1.503 in2), was made up to a 27 m core barrel 
and run into the hole to continue the coring program. The hole was 
washed and reamed from 1905-1943 m. Upon circulating bottoms-up, 
Core-5 was cut from 1943-1969 m (100% recovery). This bit cut a total 
of 26 m in 1.18 hrs at an average penetration rate of 22.0 m/hr. The 
bit was graded 2-3-FC-N-X-l-CT-TD. 

NB#7, a 12.25" DBS TD19M (5x14 and 1x13 jets) was made up in 
conjunction with an INTEQ MWD tool and run into the hole. The hole 
was washed and reamed slowly from 1896-1969 m to allow MWD readings 
to be taken over the cored section. New hole was drilled from 1969 m 
to Total Depth at 2170 m. An eight stand wiper trip was run over the 
coring interval and, when the bit was run back to bottom, the hole 
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was circulated clean. The pipe was 
surface to run wireline logs. 

slugged and the bit pulled to 
This bit drilled a total of 201 m in 

9.48 hrs at an average penetration rate of 21.20 m/hr. It was graded 
8-2-FC-A-2-l-CT-TD. 

The following wireline logs were then run: 

1 Run 

1 
2 

r 

3 
4 
5 

The second logging run was rerun which, on pulling out, tight 
conditions were noted with a maximum overpull of 3.5 klb. A wiper 
trip was then made (using RRB4.2), 
washing and reaming from 1900-2170 m. 

reaming from 1558-1762 m, and 

trip gas of 2.5% was recorded. 
Bottoms-up was circulated and a 

Good hole conditions were noted on the 

Log Type 

DLL-MSFL-AS-GR-SP-CAL-AMS 
LDL-CNL-GR-FMS-AMS 
RFT-HP-GR-AMS 
VSP 
CST-GR 30 shots 29 recovered 

Interval 

2170 - 1526 m 
2170 - 1526 m 

2160 - 680 m 
2144 - 1545 m 

hole 

way out. 

After completion and evaluation of the wireline logs, 
suspend program was undertaken for Minerva-2A. 

a plug and 
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b. Bit Optimisation 

Bit performance was continuously monitored and the operator advised 
of the rate of penetration, torque and formation changes. See Table-4 
for a detailed breakdown of bit data. No bits were tripped on a 
cost/metre criteria. 

Minerva-2 and Minerva-2A were drilled using a total of 8 new bits, 
and 2 re-run bits, in 104.82 hrs on-bottom at an average penetration 
rate of 24.42 m/hr. 

Minerva-2 
The 36" hole was drilled using RRB1.O 26" bit (IADC ill), run in 
tandem with a 36" hole-opener. It drilled 35 m, to 120 m, where the 
bit was pulled to run casing. This section was drilled in 3.8 hrs at 
an average ROP of 9.2 m/hr and the bit was graded 2-2-WT-A-2-I-NO-TD. 
Typical drilling parameters used were WOB lo-15 klbs, RPM 70-80 and 
pump pressure 1200 psi at 1080 gpm. 

RRB2.0 (IADC 116), was used to drill the 9.875" pilot hole for the 
26" hole sections This bit drilled a total of 440 m in a total of 
12.9 hrs at ROPs 'varying from 20-260 m/hr and averaging 34.1 m/hr. 
Typical drilling parameters were: WOB 5-20 klbs, RPM 90-100 and pump 
pressure was 500-550 psi at a flow rate of 540 gpm. The bit was lost 
in the hole after the Minerva-2 pilot hole was plugged back. 

Minerva-2A 
The 36" hole was drilled using RRB1.O (IADC ill), again run in tandem 
with a 36" hole-opener. It drilled 34 m, to 119 m, where the bit was 
pulled to run the 30" casing. This section was drilled in 1.3 hrs at 
an average ROP of 26 m/hr and the bit was graded 2-2-WT-A-2-I-NO-TD. 
Typical drilling parameters were: WOB 10 klbs, 
pressure 2000 psi at 1080 gpm. 

RPM 120 and pump 

The 26U hole was drilled utilising RRB1.l (IADC 111). It drilled 446 
m in 7.3 hrs at an average ROP of 61.0 m/hr and was graded 2-2-WT-A- 
2-I-NO-TD. Typical drilling parameters were: WOB O-20 klb, RPM 70-140 
and pump pressure 2000 psi at 1100 gpm. 

The 17.5" hole was drilled using only NB2, a PDC bit (IADC n/a), in 
tandem with a down-hole motor. This bit drilled 973 m in 42.07 hrs at 
an average ROP of 23.13 m/hr. The lithology through this section was 
predominantly sandstone in the upper part, with claystone becoming 
predominant in the lower section. 
sandstone sections, 

The bit performed well in the 
but slower in the claystone sections. The 

drilling parameters used were: WOB 30-50 klbs, RPM 155-225 and pump 
pressure 2700 psi at 1080 gpm. It was graded 2-2-BT-A-E-l/8-ER-TD. 
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The 12.25" hole was drilled using a total of 7 bits, in 37.45 hrs on- 
bottom at an average ROP of 16.87 m/hr. 

NB#3 (IADC 435), drilled 190 m in 15.25 hrs at an average penetration 
rate of 12.5 m/hr. The lithology was massive claystone and the bit 
encountered no problems drilling this section. Variations in ROP 
were caused by lithological changes in the claystone with regard to 
pyrite and the calcareous nature of the claystone. Typical drilling 
parameters were: WOB 30-40 klb, RPM 180, and pump pressure of 2650 
psi at 750 gpm. It was graded l-l-NO-A-E-3/32-NO-CR. 

CB#l (IADC n/a) reamed and washed 28 m to bottom (at 1728 m) where 
excessive torque was recorded. Coring was abandoned and the bit was 
tripped to run a wiper trip. It was graded 0-0-NO-A-X-I-NO-TQ. 

NB#S (IADC 347) was made up in conjunction with a junk sub and roller 
reamer, reaming from 1702-1728 m before proceeding to drill 0.5 m of 
new formation. The bit was graded 0-0-NO-A-E-I-NO-CP. 

CB#l.l washed and reamed from 1693-1728.5 m. It cut 5 m of core 
before a suspected washout halted coring. It cored for 0.6 hrs at an 
average penetration rate of 8.33 m/hr and was graded O-O-NO-A-X-I-NO- 
PR. The coring parameters used were: WOB 6-13 klbs, 50-105 RPM and 
pump pressure 540-880 psi at 325 gpm. 

NBf5 (IADC 437) was run in conjunction with an MWD tool. It 
penetrated a massive claystone section before reaching the sandstone 
reservoir. It drilled a total of 105.5 m in 6.47 hrs with an average 
penetration rate of 16.31 m/hr. The drilling parameters used were: 
WOB 28-50 klbs, 140 RPM and pump pressure 2920-3060 psi at 770 gpm. 
It was graded 2-2-NO-A-8-I-NO-CP. 

CB#1.2 cored 16.5 m of fine to medium sandstone in a total of 0.76 
hrs with an average penetration rate of 21.71 m/hr. The coring 
parameters used were: WOB 9-20 klbs, 
765 psi at 326-337 gpm. 

77-89 RPM and pump pressure 5480 
It was graded 2-2-BT-NS-X -I-CT-TQ. 

RRB#I.l was run in conjunction with a junk sub and roller-reamer to 
condition the hole. The bit washed and reamed the final 36 m to 
bottom (1855.5 m) where it surged for junk before pulling out of the 
hole. The bit was graded 0-0-NO-A-E-l-NO-CP. 

CB#2.0 cored 27.0 m of hard to very hard, brittle sandstone in 0.88 
hrs at an average penetration rate of 30.7 m/hr. The 
parameters used were: WOB 13-23 klbs, 

coring 

800 psi at 340 gpm. 
105 RPM and pump pressure 6400 

The bit was graded 3-3-BT-NS-X-I-CT-TD. 

NB#6 (IADC 515) was run in conjunction with an MWD tool. It drilled 
through a predominantly sandstone section with minor 
stringers. 

claystone 
It drilled 32.5 m in 1.85 hrs at an average penetration 

rate of 17.30 m/hr. The drilling parameters used were: WOB 30-35 
klbs, 115 RPM and pump pressure 
graded l-l-WT-A-E-I-NO-CP. 

2730-2980 psi at 760 gpm. It was 
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CB#2.1 cored 28.0 m of sandstone in 0.88 hrs at an average rate of 
penetration of 31.8 m/hr using the following parameters: WOB 11-23 
klbs, 83-105 RPM and pump pressure 692-811 psi at 323 gpm. The bit 
was graded l-2-FC-N-X-I-CT-TD. 

CB#2.2 cored a further 26.0 m in 1.18 hrs at an average penetration 
rate of 22.0 m/hr. The coring parameters used during this run were: 
WOB lo-22 klbs, 120-130 RPM, and pump pressure 680-1010 psi at 335 
gpm. The bit was graded 2-3-FC-N-X-l-CT-TD. 

NB#7 (IADC n/a) was run in conjunction with an MWD tool. It drilled a 
total of 201 m to Total Depth in 9.48 hrs with an average penetration 
rate of 21.20 m/hr through sandstone, interbedded with claystone. 
Typical drilling parameters used were: WOB 7-26 klbs, 90-150 RPM and 
pump pressure 2430-810 psi at 810 gpm. This formation proved quite 
abrasive as it was graded 8-2-FC-A-2-l-CT-TD. 

RRB#4.2 completed a wiper trip during wireline 
Depth. The bit was graded 2-2-WT-A-2-l-NO-LOG. 

logging at Total 

BIIPP: Minerva-2RA 
Page -I3- 



c. Hydraulics Optimisation 

Hydraulics analyses were provided for the operator on a daily basis. 
Results of these analyses were provided on the daily Geological - 
Engineering reports and on the Hydraulic data printouts in Appendices 
IX and X respectively. A summary is also provided in Table 5. 

The rig was equipped with two NATIONAL 12P 160 triplex pumps with a 
pump output of 5.41 gal/stk at 97% efficiency. 

Minerva-2 
The drilling of the 36" hole was done using seawater with hi-vis 
sweeps. Flow rates of 1010-1100 gpm were used giving laminar flow 
regimes within all annular sections. The impact force and percentage 
pressure loss were 699 lbf and 29%, with the low percentage pressure 
loss due to the presence of the 36" hole-opener. 

The 9.875" pilot hole section was also drilled with returns to the 
seabed, using seawater as the drilling fluid at a flow rate of 5400 
560 gpm with 20 bbl hi-vis gel sweeps at every half stand, producing 
excellent cuttings transport properties but turbulent flow regimes 
within the 9.875" annular section. 

Minerva-2A 
The 36" section was drilled using seawater with hi-vis sweeps. Flow 
rates of 1080-1100 gpm were used giving laminar flow regimes within 
all annular sections. The impact force and percentage pressure loss 
were 659 lbf and 23%, with the low percentage pressure loss due to 
the presence of the 36" hole-opener. 

The 26" section was also drilled with seawater and hi-vis sweeps with 
flow rates of 1080-1120 gpm giving turbulent flow regimes within all 
annular sections. The impact force and percentage loss were 1279 lbf 
and 42%. 

The 17.5" section was drilled using a closed KCl/Gel/Polymer mud 
system. The mud density used for this section was maintained at 1.100 
1.16 sg, with PV and YP at 16-18 and 29-32 respectively. The flow 
rate used was 1080 gpm and this produced 
throughout all sections of the annulus, 

laminar flow regimes 
therefore keeping -hole 

erosion to a minimum, while maintaining good hydraulics. Annular 
velocities in the largest annular section -(the riser) of 23 m/min 
helped to maintain sufficient cuttings velocities. Typical bit 
pressure losses were 38042%, producing a hydraulic power at the bit 
of between 676-766 hhp with an impact force of between 1966-2027 lbf. 

The 12.25" section was drilled from 1538-2170 m with an MWD tool in 
the BHA assembly, and using a KCL/PHPA/Polymer mud. The mud density 
was successfully kept stable at 1.16-1.17 sg, along with PVs and YPs 
of 18-13 and 28-22 respectively. A consistent configuration of 16-16- 
18 nozzles were in place when using tri-cone bits. W ith a flow rate 
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of 756-770 gpm, the pressure loss at the bit wase 1035-1296 psi, 490 
52% of the total pressure loss of 2608-2970 psi. The pressure drop 
across the MWD tool accounted for 400-500 psi. This provided good 
hydraulic and hole cleaning capabilities while maintaining laminar 
flow regimes through the annulus, reducing hole erosion to a minimum. 
The hydraulic power at the bit ranged from 550-582 hhp with an impact 
force of 1446-1500 lbf. 

While coring, a TFA of 1.503 in2 was use along with a flow rate of 
325-340 gpm, with pressure loss at the bit of 45 psi, 10% of the 
total pressure loss of 680-1000 psi. This caused the hydraulics to be 
below optimum, but no appreciable affect was observed on the ROP's as 
drilling was rapid while coring and no attempts were made to 
circulated the cuttings to surface. 

On the final bit run, a PDC bit with a TFA of 0.8813 in2 was used 
with a flow rate of 810 gpm, producing good hydraulics with laminar 
flow through the annulus, with a bit loss of 759 psi, 34% of the 
total pressure loss of 2800 psi. 
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d. Borehole Condition. 

Borehole condition was monitored by observing rotary torque, 
on connections and during trips, hole fill after trips and 
Carbide checks were run on a regular basis to check the 
obtain an estimate of the average hole size. 

overpull 
cavings. 
lag and 

9.875" pilot hole, 36" and 26" Hole Sections 

The 9.875" pilot' hole in Minerva-2 is believed to have collapsed 
thereby necessitating to move the rig 35 m off location. No hole 
problems were noted while drilling the 36" and 26" hole sections at 
Minerva-2A. The 30" casing and 20" casing were run and cemented 
without problems. 

17.5" Hole Section: 

This hole section was drilled fairly well with minor hole problems. 
The occasional drop in penetration rates were mainly associated with 
claystone sections and occasional indurated sandstone sections. 
Carbide checks were made at 765 m, 910 m, and 1519 m while drilling 
this section. The results from these carbide runs indicated that the 
hole was 8.2010.1% out of gauge (diameter range of 18.9311-19.2611). 
The carbide data corresponded to the wireline caliper log. No hole 
problems were encountered while drilling however, during the trip at 
1512 m, tight hole conditions were encountered at 1313-1086 m. This 
necessitated a wiper trip and the mud density to be increased to 1.16 
sg* After increasing the mud density, the hole was drilled deeper to 
1538 m. During the trip out at this depth, no hole problems were 
encountered. While running 13.375U casing, the casing stood up at 
1517 m and required to be washed down to bottom. 

12.25" Hole Section: 

No carbide checks were made through out this hole section for it was 
feared that the carbide would mask the gas readings of the 
anticipated gas reservoir. However, 
well with the MWD data, 

the formation logged corresponded 
hence the lag proved correct with minimal 

hole erosion. Tight hole conditions were noted in this 12.251f hole 
section. Noted at 1612 m were overpulls of 50 klb, with excessive 
torque at 1728 m and 1855 m which also recorded a 35 klb overpull. 
Light washing/reaming was required between the section 1905-1945 m. 
While running wireline logs at TD, tight hole was noted requiring a 
wiper trip with reaming from 1558-1762 m, 
from 1900-2170 m. 

and washing and reaming 
The shallower section is probably a reflection of 

increased pore pressure however the lower section is more likely a 
combination of newly drilled hole left unwiped, along with a slightly 
abnormal pore pressure. 
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3. PRESSURE EVALUATION 

a. Formation Fracture Pressure 

Fracture pressures were calculated using the **Constant Effective 
Stress Ratio" method. This utilized leak-off data and allowed 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 IV, Pressure Gradient Analysis Plot. 

Two Formation Integrity Tests were conducted during the drilling of 
Minerva-2. The results of the FITS at 568 m and 1526 m are as 

follows: 

Depth Casing Shoe Hole Size Mud u Fracture Press 
(ml (ml (inches) (sg) bg EMD) 

568 553.0 17.50 1.07 1.86 

II 1541 I 1526.0 I 12.25 I 1.16 I 1.75 

No losses to the formation were noted during the drilling of the 
17 5" and the 12.25" hole. It is unlikely that any hydraulic 
fracturing would have occurred as the minimum fracture gradients of 
1.86 and 1.75 sg EMD were not exceeded at any time by the maximum 
circulating density of 1.19 sg. While running E-logs, losses of 0.5 
bbls/hr were noted, and it is believed to be due to seepage within 
the porous sandstone. 

b. Formation Pore Pressure 

Pore pressure indicators, including DXC, 
resistivity, 

flowline temperature, mud 
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. When the MWD tool was run, 
these results were used in the estimation of pore pressures. Plots of 
the relevant pressure indicators and pressure estimates are detailed 
in the Drilling Data Pressure Plot in Appendix II, Composite Pressure 
Data Plot in Appendix III and the Pressure Gradient Analysis Plot in 
Appendix IV. Based on data from nearby wells a normal pore pressure 
gradient of 1.03 sg EMD was assumed for Minerva-2A. 

9.875** pilot hole, 36" and 26" Hole Sections: 

It was not possible to accurately monitor pore pressure through these 
sections as there were no returns to surface and drilling was 
generally controlled by using a very low weight on bit. The absence 
of any hole problems while drilling or running casing suggests that 
pore pressure remained normal at 1.03 sg EMD through these intervals. 
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17.5" Hole Section. 

The pore pressure was estimated to be normal at 1.03 sg EMD from the 
casing shoe to 1050 m where a gradual increase in pore pressure might 
have occurred. From 1050-1538 m, the pore pressure is estimated to be 
at 1.06-1.09 sg EMD. This was based primarily on data from Minerva-1. 
This was also supported by tight hole conditions on a wiper trip 
which required NB#2 to be pumped out from 1313-1086 m, and be washed 
and reamed to bottom from 1473-1512 m with maximum overpulls of 40 
klb. 

On running in 13.375" casing, the casing stood up at 1517 m and had 
to be washed to bottom. No trend can be established from the Dxc plot 
since the points were scattered due to the use of a down-hole motor 
and, furthermore, the section drilled was mostly sandstone. 
Connection gases were not observed and this was due to the mud 
density which was maintained at 1.12-1.16 sg. Other parameters which 
may indicate overpressuring 
section. 

were not observed while drilling this 

12.25** Hole Section 

Tight hole conditions continued to persist with maximum overpulls of 
100 klb from 1612 m to the shoe, accompanied by an increase in the 
amount of trip gas. The section between 1700-1728 m exhibited 
excessive torque and required washing and reaming. The Dxc showed a 
change in trend to the left, 
from 1440 m, 

suggesting an abnormal compaction trend 
continuing to 1890 m. The further change in Dxc trend 

from 1800-1890 m is related to the relative change in lithology as 
the siliceous content increased and is not indicative of further 
increase in pore pressure. 

When comparing these section to the MWD logs, the gamma ray showed a 
trend to the left from 1580 m to 1690 m followed by shifting trends 
from 1740 m until it reaches the sand. The resistivity shows 
corresponding changes with the gamma and is in itself inconclusive to 
the indication of overpressured zones. 

The mud was considered to be well over-balanced with a density of 
1.16-1.17 sg, explaining why no 
minute trip gasses were observed, 

connection gases were noted and 
with the only exceptions being at 

1943 m and 2170 m where the trip gas was 6.67% and 2.5% which was 
attributed to excessive swabbing, 
while drilling. 

and no excessive cavings were noted 

which is 
The background gas remained in the range of O.l%-0.2% 

considered low. 
dampened due to heat 

The flowline temperature was generally 
losses in the riser. Based on these and 

information from Minerva-1, the pore pressure was estimated to range 
from 1.09 to 1.13 sg EMD for the overpressured sections, reverting to 
being normally pressured from 1890 m. 
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4. GEOLOGY AND SHOWS 

Cuttings samples were collected at 20 metres intervals from the 20" 
casing shoe to the base of the 17.5" hole section, from 565 m to 1538 
m. 

Cuttings samples were also collected at 5 metre intervals from the 
13.375" casing shoe to the base of the 12.25" hole section, from 1538 
m to 2170 m. 

The following samples were missed due to coring and drill returns not 
being circulated: 1730, 1840, 1845, 1850, 1855, 1860, 1865, 1870, 
1875, 1880, 1925, 1930, 1935, 1940, 1945, 1950, 1955, 1960, 1965 m. 

Geology Summary 

Min Max Avg Min Max Min Max Min Max Min Max Min Max Min Max 

565- 596 2 81 22 0 0 - --------- 

596- 603 20 43 33 0 0 - ---- ----- 

603-1492 4 263 35 0 1.006 0 0.966 0 0.029 0 0.007 0 - - Tr 

1492-2170 3 67 22 0.026 3.895 0.017 3.795 0 0.234 0 0.022 - - 0 0.007 

The lithologies seen in Minerva-2A are described below. For further 
descriptions see Appendix XI (Formation Evaluation Log). 

Spud to 565 m 
Returns to the sea floor 

565 - 596 mRT: CLAYSTONE 

CLAYSTONE: generally light brown to medium brown in colour, and 
occasionally dark brown. 
occasionally very 

It was soft, massive, silty in parts, and 
arenaceous. Accessory minerals 

grains, common quartz grains 
include pyrite 

(from the associated sandstone 
carbonaceous material in parts and occasional fossils. ?I I 

No Gas and no shows were recorded. 
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596 - 603 mRT: SANDSTONE 

SANDSTONE: generally light brown to brown in colour and consisted of 
essentially friable aggregates of the quartz with a silica cement. 
The grain size was medium to coarse, with the grain shapes being 
subangular to subrounded, and the sandstone being moderately well 
sorted. A calcitic cement was occasionally noted in part, and a very 
common argillaceous matrix was also present. As in the claystone, 
fossils were occasionally seen. The sandstone had a poor visible 
porosity and no shows were present 

No gas and no oil shows were recorded. 

603 - 1492 rnRT: SANDSTONE with interbedded CLAYSTONE, grading to 
CLAYSTONE with interbedded SANDSTONE 

SANDSTONE: light to dark brown, dominantly medium brown at the top of 
this section, and tended to become grey brown in colour and then grey 
as the depth increased. The majority of the sandstone within the 
section was very light to light grey, occasionally white and 
occasionally grey brown. It was generally friable with abundant loose 
grains, and was occasionally moderately hard in parts, bound by a 
moderately hard silicic cement. A calcitic cement was also noted but 
tended to be fairly rare, as was a rare pyritic cement. It was very 
fine to coarse, occasionally very coarse, 
medium grained. 

The sandstone was poorly to moderately 
occasionally was it well sorted. The grain 
subrounded, and rounded in parts, and were 

but dominantly fine to 

well sorted, and only 
shape was subangular to 

generally transparent to _ translucent grains. A trace to common light grey to medium grey, 
occasionally brown and white in parts, very dispersive argillaceous 
material was present. Accessory minerals seen included trace to 
common pyritic grains and aggregates as well as trace glauconite in 
parts. Trace green, black and yellow lithics were noted and although 
fairly rare, iron staining on some quartz grains was also present. 
Trace micaceous material was seen as well as very hard dark brown 
crystalline dolomite fragments towards the bottom-of the formation. 
Trace fossils were also seen. Visible porosity was generally good to 
very good. No oil shows were seen. 

CLAYSTONE: generally light grey to medium grey in the upper part of 
the section, and medium to dark brown grading to olive black as the 
depth increases. It was dominantly soft and only occasionally firm, 
and moderately to very dispersive. The claystone was often very 
arenaceous and massive and was rarely sticky or silty. Accessory 
minerals include trace fine pyrite aggregates and trace to rare dark 
brown crystalline dolomite fragments.- Fossils were also recognized 
occasionally and Inoceramus was positively identified. 

There were no shows recorded in this section although gas was noted 
from 908 mRT. The highest gas peak recorded was 1.0058% at 1405 mRT. 
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1492-2170 mRT: CLAYSTONE grading to SANDSTONE with interbedded 
CLAYSTONE 

CLAYSTONE: medium to dark grey to grey brown, to brown black in 
parts, grading into very light to light grey towards the bottom of 
the formation. It was dominantly soft to firm, occasionally 
moderately hard, and hard in the upper sections of the formation, 
arenaceous throughout the section, and moderately to very dispersive, 
particularly at the top of the formation. It was particularly silty 
in the upper sections of the formation. It was sub-blocky to blocky, 
sub-fissile in parts of the formation and also tended to be fairly 
sticky in the lower section. Accessory minerals include trace to 
common fine black carbonaceous specks throughout the formation, trace 
fossils in the upper section (Inoceramus), trace glauconite, trace 
medium to dark brown crystalline dolomite fragments and trace pyrite 
fragments and aggregates. Trace dull black and brittle coal was also 
seen mid-section. No shows were seen within the clay fraction of the 
formation, although gas occurred throughout. 

SANDSTONE: white to light grey throughout the section, and consisted 
of a fine to coarse grain size, dominantly medium although very 
coarse in parts. The sand was dominantly friable or consisted of 
loose grains, although it was moderately hard to hard in parts. The 
dominant cement was weak to moderately strong silica cement although 
trace to common calcitic cement was noted in parts, even though 
calcimetry values tended to be very low throughout the formation. 
The grains were dominantly subrounded to subangular although they 
were often seen to be angular to very angular in parts, translucent 
to transparent, and the sandstone as a whole had a fair to poorly 
sorted nature, occasionally moderately well sorted in parts. 

A white to light grey very dispersive argillaceous matrix was noted 
throughout the section. Accessory minerals include fragments and 
aggregates of pyrite, trace glauconite, trace fine black carbonaceous 
specks, trace fine black lithics and occasional yellow and red 
lithics. Trace to rare dull to sub-vitreous brittle black coal was 
also recognized in the formation. 
to good -An the upper 

Visible porosity ranged froqfair- 
sections of the sandstone, to very goo3 to 

excellent in the mid sections of the sand and good to very-good' lower 
down the formation. Various gas peaks and shows (tabulated belotir 
were seen throughout the sands of this interval. 

SHOW: 1855 IuRT: Up to 5% pin point, patchy in part, moderately dull, 
moderately weak, green to green yellow direct fluorescence with a 
fast blooming, moderately dull, strong, milky green yellow cut and an 
instantaneous blooming, moderately bright, moderately strong green 
yellow crush cut. A thick moderately bright, moderately strong green 
yellow residual ring remained. 

SHOW: 1888 mRT: 5% pin point, moderately strong bright green direct 
fluorescence with no cut. A moderately slow streaming, moderately 
strong bright green yellow crush cut and a thin, moderately strong 
bright green yellow residual ring. 

lllll’tb: Minervu-2/2A 
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SHOW: 1910 mRT: 5% moderately strong pin point, bright orange direct 
fluorescence with a trace moderately bright green pin point 
fluorescence in parts. No cut although a moderately slow streaming, 
moderately strong, bright orange to blue white crush cut and a thick 
green to green yellow moderately strong, moderately dull residual 
ring. A moderately bright and moderately strong orange to blue white 
residue was also present. 

Below is a table listing the various gas peaks that occurred 
throughout this interval. 

DEPTH TOTAL Cl c2 c3 c4 cs 
(mT) GAS (%) 

1722 3.8945 3.7945 0.0456 0.0220 0.0068 0 

1838 3.0080 2.0873 0.2342 0.0090 0 0 

1890 3.8948 2.9480 0.0348 0.0177 0.0059 0 

1902 2.4629 1.7388 0.0184 0.0088 0.0063 0 

1907 1.8781 1.4115 0.0357 0.0082 0.0016 0 

BIIIW Minenw2/2A . 
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5. TESTING AND EVALUATION 

a. Hydrocarbon Evaluation and Gas Ratio Analysis 

Standard mud logging techniques were utilized while drilling. Total 
combustible 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. 
Carbon dioxide and hydrogen sulfide detectors were also run for the 
duration of the well. Mud returns, unwashed and washed cuttings were 
observed under ultra-violet light and cut with solvent to check for 
the presence of liquid hydrocarbons. 

As returns were not circulated while coring, the gas record in the 
reservoir section is incomplete. Hence, no gas ratio analysis was 
performed over this interval. 

b. W ireline Logging 

LOGS 

MSFL-DLL-SLS-GR-AMS-SP-GPIT 

DLL-MSFL-AS-GR-SP-CAL-AMS 
LDL-CNL-GR-FMS-AMS 
RFT-GRO 
VSP 
CST-GR (Shot 30 CST, recover 29) 

BUPP: Minerva-Z/z,\ 
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c. Coring 

Five cores were cut in Minerva-2A over the following intervals: 

CORE I INTERVAL I RECOVERY 

1 1728.5 - 1733.5 m 100 % 
2 1839.0 - 1855.5 m 97.5% 
3 1855.5 - 1882.5 m 100 % 
4 1915.0 - 1943.0 m 100 % 
5 1943.0 - 1969.0 m 100 % 

d. Measurement while Drilling. 

Measurement while drilling services were provided by Baker Hughes 
InteQ Information Technology (Eastman-Teleco). Data was regularly 
transferred to InteQ Drillbyte database, and combined drill data/MWD 
plots were submitted to BHPP on a daily basis (See Appendix V for the 
MWD data plot). This data was also output to a composite plot and 
used for pressure evaluation (See Appendix III). 

The range of MWD data obtained was 1531-1998.5 m, while the RWD data 
ranged from 1531-1906.5 m. The remaining data to TD was not 
transferred due to tool failure. 

BIIPP: Minerva-2/2A 
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e. Repeat Formation Test 

RFT measurements were taken in the 12.25" hole section: 

Test V.Depth Formation Pressure Temp Comments 
# Strain Gauge Hp Gauge 

mbrt psig psia OC 

1 1722.5 2692.10 2711.99 65.1 Good Test 
2 1723.5 2696.00 2717.00 65.2 
3 1724.5 

Low Permeability 
2691.30 2711.32 64.7 Good Test 

4 1725.5 2691.50 2712.15 64.9 
5 1726.5 

Low Permeability 
2695.50 2716.44 64.9 

-'6 
Tight 

1727.3 2698.10 2718.83 65.1 
7 

Low Permeability 
1722.5 65.3 Tight 

8 1723.0 2691.50 2712.38 65.1 
9 1723.5 

Low Permeability 
65.2 Lost Seal 

10 1723.7 2696.40 2717.50 65.3 
11 1724.5 

Low Permeability 
2690.60 2711.52 65.4 

12 1729.2 
Low Permeability 

65.5 Tight 
13 1833.0 2710.30 2729.56 69.7 Good Test 
14 1840.0 2711.60 2730.76 69.2 Good Test 
15 1853.0 2713.40 2732.82 68.8 Good Test 
16 1875.0 2717.00 2736.12 69.1 Good Test 
17 1890.0 2720.20 2738.98 69.5 Good Test 
18 1907.0 2722.50 2741.60 70.8 Good Test 
19 1925.0 2726.10 2744.82 72.5 Good Test 
20 1930.0 71.9 
21 1933.5 

Tight (shale) 
2727.70 2745.93 71.2 Good Test 

22 1937.5 2732.00 2751.77 71.2 
23 1939.0 

Supercharged? 
2728.70 2746.75 71.5 Good Test 

24 1940.5 2729.00 2747.35 71.9 Good Test 
25 1942.5 Tight 
26 1942.8 2733.70 2753.12 72.2 
27 1944.0 2734.00 

Supercharged? 
2752.47 72.3 Good Test 

28 1947.0 2738.20 2756.32 72.1 Good Test 
29 1949.0 2740.80 2758.60 72.0 Good Test 
30 1954.0 2748.10 2766.14 72.5 Good Test 
31 1961.5 2758.20 2775.90 72.5 Good Test 
32 1971.0 2770.80 2789.95 72.9 Good Test 
33 1975.0 2776.90 2795.26 73.1 Good Test 
34 1984.5 2790.30 2808.22 73.4 Good Test 

f. Drill Stem Testing 

No DSTs were run during or after the drilling of Minerva-2A. a 
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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 Hydraulics Printout 
1 copy Formation Evaluation Log 
1 copy Drilling Data Plot 
1 copy Drilling Data Pressure Plot 

On completion of Minerva-2/2A, all charts, work sheets, raw data and 
data disks were forwarded to BHPP Australia. Four (4) copies of the 
Final Well Report were compiled, 
one (1) copy, 

with Baker Hughes InteQ retaining 
as well as a copy of all relevant data. 

Baker Hughes InteQ 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, 

Baker Hughes InteQ 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 cause, fault, or the active or passive negligence of 
Baker Hughes InteQ and its employees. 
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TABLES 

1. Deviation Survey Record 
2. Drilling Fluid Properties 
3. Casing and Cementing Details 
4. Bit Record 
5. Bit Hydraulics Record 



TABLBS 

TABLB 1. 

BXLOG DRILLBYTK RAP : DIPBCTIONAL SVPVBY UALYSIS 

Well MIHBriVA-2 
Lbt itude 38deg13’01.3’S 
Longitude 112dcg57’19,9’B 

eb8Ured 
Depth 

m 

hC1 

da 

86.0 0.00 
560.0 0.50 
580.0 2.81 
61OuO 2.56 
610.0 1.99 
67000 3,58 
700,o 3.70 
?30,0 2.17 
760.0 2.15 
790.0 2.26 
820~0 2.65 
850.0 2.31 
880.0 3.20 
910.0 3.63 
91010 2.65 
970.0 3.05 

100010 3nl5 
1030.0 2691 
1060.0 1.63 
1090.0 1.91 
1120.0 3.10 
1150.0 2.31 
1180.0 3,62 
1210.0 4.22 
1240.0 1.12 
1270.0 3.93 
1300.0 1.71 
1330.0 2.58 
1360.0 3,47 
1390.0 3.14 
1420.0 2.81 
1150.0 1.97 
1480.0 1.36 
1510.0 2.01 
1521 .O 1.00 
1539,o 2.20 
1571,o 2.30 
1599.0 2.50 
1687.0 3.20 
1718.0 3.30 
17’16.5 3.70 
1806.0 3.90 
1901.0 3.90 
1917.5 3880 
2036 .O 3.60 
2151 .O 3.70 

Azimuth 
(corr) 

da quad 

0.00 WO.OOB 
0.00 NO.OOB 

111.23 S68.178 
112.18 S67.82B 
159.75 S20.25B 
29.70 1129,101 

350,16 N9.81Y 
93.11 S86.56B 

146.09 S33.911 
81.35 N81.35B 
44.59 WI4.598 
11.62 N11.62B 

302.57 N57.13U 
263.06 S83.06U 
271.17 N88.53U 
216.41 S66.11Y 
273.62 N86,38U 
259.08 s79.oaw 
297060 N62.1OU 
276.92 N83.08U 
237.85 S57,85U 
255.33 S75.33U 
222.66 S12.66U 
213.80 S33.8OU 
281.72 N75.28U 
235.28 S55.28U 
273.51 N86,16U 
296.13 N63,57Y 
316.97 N13.03U 
301.08 N55.92U 
,187.95 S7.95U 
184.05 SI.OIU 
147.10 S32,60B 
110.13 S69.57B 

0.00 lJ0.00B 
31.60 131,608 
13.90 N43.90B 
16.80 116.80B 
62.90 N62.90B 
83.30 183.301 
90.40 S89.60B 
94.20 505,008 
99.80 S80,2OB 

102.70 S77.3OB 
102.10 S77.3OB 
112.90 S67.10B 

- 
‘001 
‘YPe 

- 
ss 
ss 
FG 
FG 
PC 
FG 
PC 
FG 
PC 
PC 
FG 
PC 
PC 
PC 
FG 
PC 
PC 
PC 
PC 
PC 
PC 
FG 
FG 
FG 
PC 
FG 
FG 
FG 
PC 
FG 
FG 
FG 
PC 
PC 
FG 
UUI 
HUl 
WI 
awl 
llvl 
HYl 
lfY1 
IfYl 
au1 

El 
- 

Course 
Length 

a 

Dogleg 

degllO1 

Verticbl Position 
Deptl North Bb8t 

I I a 

86.0 0.000 86.0 
171.0 0.011 560.0 
20.0 1.511 580.0 
30.0 0.085 610.0 
30.0 0,636 639.9 
30.0 1.698 669.9 
30,o 0.821 699.9 
JO,0 1.632 729.8 
30.0 0.689 759.8 
30.0 0.755 789.8 
30.0 0.570 819.8 
30.0 0.121 8k9,7 
30.0 I.410 879.7 
30.0 0.781 909.7 
30.0 0.360 939.6 
30.0 0.132 969.6 
30.0 0.487 999.5 
30.0 0,266 1029.5 
30.0 0.650 1059.5 
30.0 0.231 1089.5 
30.0 0.672 1119.4 
30.0 0.378 1119.4 
30.0 0.696 1179,1 
30.0 0,284 1209.3 
30.0 1.329 1239.3 
30.0 1.065 1269.2 
30.0 0.932 1299.2 
30.0 0.102 1329.2 
30.0 0,163 1359.1 
30.0 0.270 1389.1 
30.0 1.692 1119.1 
30.0 0.295 1119.0 
30.0 0.399 1179 .o 
30,o 0.411 1509.0 
11.0 2.308 1520.0 
18,O 0.852 1538.0 
32.0 0.083 1570.0 
20.0 0.081 1598.0 
88.0 0.120 1685.8 
61.0 0.189 1716.7 
28.5 0.207 1775.2 
29.5 0.109 1801.6 
95.0 0.010 1899.1 
16.5 0,029 1975.T 
58.5 0.034 2031.1 

118*0 0.056 2151.9 

0.0 0.0 
2.1 0.0 
2.0 0.5 
1.5 1.8 
0.7 2.6 
1.0 3.2 
2.8 3.5 
3.7 1.0 
3.2 4.9 
2.8 5.8 
3.k 6.9 
4.3 .7.8 
5,2 7.5 
5.5 5.9 
5.5 1.2 
5.1 2.8 
4.9 1.2 
4.8 -0.3 
1.8 -1.5 
5.1 -2.3 
1.7 -3.5 
1.1 -1.8 
3.3 -680 
1.7 -7.3 
0.9 -8.3 
0.4 -9.5 

-0.2 -10.7 
0.1 -11.8 
1.1 -13.0 
2.2 -14.3 
1.9 -15.1 
0.7 -15.2 

-0.1 -15.1 
-0.6 -11.1 
-0.6 -14.2 
-0.1 -11.0 
0.8 -13,t 
1.6 -12.1 
4.1 -8.8 
5.0 -5.5 
5.1 -3.8 
511 -1.8 
1.3 4.6 
3.3 9.6 
2.1 13.3 
0.1 20.4 

CblC 
Netbod 

1 
TIE IN 

NIN CVRV 
NII CVRV 
KIN CVRV 
NIN CVBV 
MIN CVRV 
MIN CVEV 
urn cvllv 
KIN CVRV 
KIN CVW 
HIN CVBV 
HIN CVEV 
NIN CVRV 
HI-N CVBV 
KIN CVBV 
MIN COW 
MIN CVRV 
KIN CVRV 
MIN CVRV 
MIN CVBV 
UN CVRV 
NIN CVBV 
NIN CVRV 
KIN CVRV 
NIN CVRV 
MIN CVRV 
NIN CVRV 
UN CVRV 
MIN CVRV 
MIN CVRV 
UN CVRV 
MIN CVRV 
KIN CVRV 
IfIN CVRV 
KIN CVRV 
KIN CVRV 
KIN CVRV 
UIN CVRV 
KIN cvuv 
KIN CVRV 
HIN cvuv 
ml cvuv 
MIN CVRV 
MIR cvuv 



Trblt 2. 

llad Propertier 
1 1 1 I i 1 I 1 1 

Depth ’ XV ’ Vir i PV ’ YP ’ Gtlr P 
I I I I I I I 

’ PC ( SOL ’ OIL i SD [ UBT 1 pd 1 Cl 1 k 1 I+ 1 EC1 PUPA 
I I I pi rtc/qtl cp fb/cft’ Ib/cft’ cc I/jr’/ 2 I fppr fig/l X 1 b/bbl 

1 fD8/ZDR ! 1 1 I yl ,I 1 I 1 ] 1 I K&II 1 I 1 

565.0 1.03 Seawater with Gubr GUI Ii-Via sweeps uaed for the 36.0, 26.0’, 9.875’ hole section8 

tCl/Gel/PolYrer 
I I I 

619 1.08 52 12 19 ?/15 6.0 1.0 I,0 - 0.20 8.0 9.5 52.0 2201 Ct.01 9.0 - 
916 la12 56 13 23 7115 6.0 1.0 7.5 - 3.00 7,o 8.7 15.0 120 34.2 6.6 I - 

1256 1.11 56 15 28 7112 5.5 1.0 7.0 - 3.00 7.5 9.3 50.0 320 40.0 7.7 - 
1538 1.16 51 18 29 7/13 4.6 1.0 9.0 - 0.75 10.5 9.3 13.0 180 32.0 6.2 - 

1511 1.16 53 18 27 8/13 5.0 1.0 9.0 - - 10.0 8.91 37.01 2601 31.0[ 6.0 1 0.50 
1728 1.17 II 16 23 7113 5.4 1.0 9.8 - - 11.5 9.5 46.0 200 40.0 ?a? 0.50 
1733 1.17 42 12 20 419 5.8 1.0 9.8 - 0.25 11.5 9.2 43.0 200 37.0 7,l 0.50 
1751 1.17 43 11 21 k/7 5.6 1.0 9.8 - 0.50 10.5 9.1 15.0 280 39,O 1.5 0.50 
1821 1.165 I1 13 23 518 5.8 1.0 9.3 - 0.25 10.5 9.3 16.0 280 37.5 7.2 0.50 
1839 1.165 12 13 25 619 5.9 1.0 9.3 - 0.50 10.5 9.0 16.0 260 39.0 7,5 0,50 
1855 1.165 42 13 22 418 6.1 1.0 9.3 - 0.50 10.5 9.0 46.0 280 38.5 7.4 0.50 
1882 1.17 42 13 22 418 5.8 1.0 9.8 - 0.50 Il.0 9.5 16.0 120 38.5 7.1 0.50 
1915 1.17 43 15 23 518 5.6 1.0 9.8 - 0.50 10.5 9.4 16.0 120 38.0 7.3 0.50 
2013 1.165 12 13 23 518 I,4 1.0 9.3 - 1.00 10.5 9.3 15.0 120 38.0 7.3 0.50 
2125 1.65 I3 13 22 518 5.6 1.0 9.3 - 0.50 10.0 9.3 15.0 120 36.5 7.0 0.50 
2170 1.17 42 14 23 5110 5.9 1.0 9.8 - 1.50 9.0 9.2 17.0 80 37.5 7.2 0.50 

Table 3. 

Cuir( ud Ctuatimg Bauny 

lolt 
Depth 

I: 

119.0 

565.5 

1538.0 

lolt Cuing Sire Weight 

Sise BOR ID 
ir iR ir PPf 

36.00 30.000 29.000 310 

I I 

26.00 20.000 19.130 94 

Shot 

bPt 
R 

118 

553 

1526 

3 

25 

122 

&RR& Dekilt 

5008x ‘G’ cerent @ la90 8g (15.9 ppg ) + 2% C&C12 
Dirplrctd with 12 bbl rerurttr 

Lad: 1082 81 Cl&S8 ‘G’ ctrtnt @ 1.50 8g (12.5 pp() 
+ 0.45 gal/r: Bconolitt 
Tbii: 910 II: ch88 ‘G’ Ctltat fl 1.90 8f (15.9 ppf) 

Dirplrccd uith 19 bbl rtrurttr 

Lead: 270 8x Char ‘G’ cement a 1.50 rg (12.5 ppg) 
+ 0.15 gbl/8: Bcoaolitc 
Tbil: 921 8X Clb88 ‘G’ Ctltnt a 1.90 8g (15.9 ppg) atbt. 
Displaced uith 710 bbls rtrurttr 



Me 1. Bit Record 

Uiaerrb-2 

hr Bit Vendor m the UDC Jttr Depth Mttrtr loan AT~ WB !Pt torque hq 6PM cmdt 
# I iB I/32’ IB (Rj N #)P kfb UP8 pri IODLBW 

/ 
1 OH.0 Security S3SJ 26.00 111 21,21,21 85.0 35.0 3.80 9.20 IO-15 TO-80 60-250 1200 1080 2-241-A-2- ’ 

B/O 36.00 111 20,20,20,20 I -NO-TD 

2 RE2.0 Security S33SP 9.815 116 OPRU 120.0 110.0 12.90 31.10 5-20 90-100 100-250 550 533 LOST 
v 

Hinerw2A 
- 
Ian 
I 
- 
1 

2 

3 

I 

5 

6 

1 7 

I 
8 1 

NB4.0 Bugbcr JG8 12.25 34T 18,18,18 lT28.5 0.5 
UASURD AND SVRGBD FOX JUHK OH BOTTOU 

1 
CB 1.1 DBS CD93 12.25 10 x 14 1128.5 5.0 0.60 8.33 6-13 50-105 214-534 850 325 

NB5 Rughea ATHll8G 12.25 131 16,16,18 1733.5 105.5 6.4T 16.31 28-50 110 275-501 3000 TTO 

RCBl.2 BBS CD93 12.25 TFA=l,503 1839.0 16.5 0.76 21.T 9-20 TT-89 391-918 618-165 331 

--- 
RBBl. 1 hghe8 JD8 12.25 347 16,16,18 UASEBD AHD RBAHED TO BOTTOM 

CB2 DBS CD93 12.25 TPA=1.503 1855.5 21.0 0.88 30.1 13-23 105 289-751 610-800 340 

186 SKITE ItSD 12.25 515 16,16,18 1882.5 32.5 1.85 lT.3 30-35 115 260460 2T30 - 160 
2980 

RCB2.1 DBS CD93 12.25 TFA=1.503 1915,O 28.0 0.88 31.8 11-23 81-105 125-861 692-811 323 

RCB2.2 DBS CD93 12.25 TFA=l.503 1943 26.0 1.88 22.0 lo-22 120-130 280-190 680 - 335 
1010 

,1BT DBS TDl9U 12.25 5X11,1:13 1969 201.0 9.18 21.2 9-26 90-150 380-130 24300 810 
I 2930 1 15 

Bit Vendor rrpt Sire IADC Jcb Depth letnr Born Atf WI M Torqme Panp 6PM 
I jr l/32’ ID (RI ?U ROP Nb UP8 pri 

RR1.0 Security S3SJ 26.00 111 21,21,21 85.0 31.0 1.30 26.00 10 120 60-260 1100 1080 
El0 36.00 111 20,20,20,20 

RR1 .l Stcuritl S3SJ 26.00 111 24,21,21 119,O 116.0 7.30 61.00 O-20 TO-140 loo-350 2000 1080 

NB2 Sdth UOtSOD-C 17.50 18,18,14,20 565.0 9T3.0 42.01 23.13 30-50 155-225 200450 2700 1080 

MB3 Smith HIS-C 12.25 135 18,16,16 1538.0 190.0 15.25 12.50 3040 180 250-370 2900 156 

~CB l.OIDBS / CD93 112.251 I IO I( 14 11118.01 0.0 I 
DID NOT DRILL DUB TO BIGB TVRQVK RVNUING IN 

Grade 
IODLBGOI 

2-2-UT-A-2- 
I -NO-TD 

2-2-&A-2- 
I-2-UT-TD 

2-2-BT-A-B- 
l/8-ER-TD 

I-l-HO-A-B 
J/32-NO-CP 

I O-O-HO-A-X 
-I-NO-T9 
1 
0-O-HO-A-B- 
I-NO-CP 

O-0-110-A-X. 

2-2-BT-NS-I 
I-CT-TQ 

O-O-UO-A-B- 
1 -NO-CP 

3-3-BT-NS-I 
I-CT-TD 

I-l-UT-A-B- 
~ I-IO-CP 

, l-2-PC-II-I- 
I I-CT-TD 

2-3-PC-I-I- 
l-CT-TD 

8-2-F&A-2= 
l-CT-TD 



Table 5. 
lydmalicr Srurry 

liaem-2 

1 
Bit Depth Eole i ht8 

I I I I I I 1 
n PV/YP nor BCD I Amalrr Velocititr Jet I SBP hprct( Los8 I Pulp I#Bit 

# Bize lrtt I Mint BP : DC : Crit Vtl 1 I Force I Bit 1 Pnr Lou I 
I ir w m w R/RiR R/WC bp Ibf pri pri 

L 
EP1.0 120 36.000 24,24,24 1.04 l/l 1100 1.04 - 1 - ; 7 ; T 13 98 699 152 1200 29 

RR2.0 560 9.875 32,32,32 1.04 l/l 533 1.04 5 : 55 ; 119; 29 22 13 174 41 550 16 
\ 

linerw2A 

Bit aptk Bolt Jeta 
# Sise 

I ir 

n n/n nor BCD Amlrr Velotititr Jet q P hprct 
lrtt Mir : DP : DC t Crit Vel FON 

a m RC R/RiR R/8tC bp lbf 

Lorr pup slit 
Bit Pnr Lora 
pri pri 

RR1.0 1 119 1 36.00011(,24,24 1.041 l/l 1 1080 1 1.04 1 - I - ; 7 : T 1 41 1 90 1 659 143 1 1200 1 23 

RRl.1 ) 565 1 26,000(24,2(,1( 1.okl l/l ) 1100 1 1.04 1 11 ; 11 : 14 I 9 1 81 1 353 1 1317 550 1 2050 ) k2 

1.12 ?/15 1100 1.13 23 ; 30 ; 39; 111 114 766 2027 
1.09 8llk 1080 1.10 23 : 29 : 38; 138 111 616 1848 
1.16 18/29 1080 1.17 22 29 37 122 111 119 1961 

NB#2 987 17.500 TFA=O.954 
1379 17,500 TFA=0,954 
1538 17,500 TFA=O.954 

ll?? 2500 IT 
1073 2700 42 
1142 2700 39 

l.lTl 16/23 1 324 [ 1.19 1 7 : 20 ) 30: 148 1 21 1 8 ( 113 12 1 376 1 11 RCBl 1 1733 1 12.250~TFA:1.503 

NB5 1 1839 1 12.25 118,16,16 1.171 13/25 1 IT0 ] 1.19 1 16 ; IT ; 70; 136 1 117 1 582 1 1500 ~ 1296 1 2516 1 52 

CB2 1 1882 1 12.25 ~TFl.l.503 l.lTl 13/22 ) 340 1 1.19 1 T ; 21 : 30; 138 1 22 1 9 ) 125 k6 1 505 / 9 

MB6 1 1915 1 12.25 116,16,18 ’ 1.17[ 15/23 1 760 1 1,19 1 16 f 46 : 69; 130 1 116 1 560 1 1462 , 1263 1 2582 1 49 

XCB2.21 1969 1 12.25 lTebz1.503 , 1.111 14/22 1 335 1 1.18 1 7 : 20 : 29: 124 1 22 1 9 1 121 ~ 45 1 462 1 IO 

IIBT 1 2lTO 1 12.25 ~5xlk,lz13 , 1.171 14/23 1 810 1 1.18 1 17 : 49 ; 70; 127 1 90 1 259 1 1208 : 759 1 2249 1 31 
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APPENDIX VIII: Drilling Data Printout 



DrillByte Drilling D&r Printout 
CGIPAHl : BBP PRTRGLRUU 8 
URLL : UIHBRVA - 2 

TIUB DRPTU WT. RGP YOB RPK TQ SPP PLOY RVD YRIGET IUD TRlfP RBTRS PVT --BIT- RCD DXC GAS 
DRPTR IN OUT IN OUT IR OUT DRPTR DIST BRS 

h:m:rec I I r/hr klb rrp pri IPH a dcg C I bbl I hh:rr rg I 

18 Scpt 1993 
Spud Riacrvr-2 rt 20:30 hrr. RT-seabed: 85~. UAtcr Depth: 6Or. 
RRBll, 26’ Security S35J (3 x 21 jetr) uith 36’ hole opener (I I 20 jets), 
20:45:00 86.0 86.0 4.1 3 53 lk8 1199 918 1 1104 1.01 14.1 19.9 8580 665 1.0 0:02 1.04 1.81 0.00 
20:48:0? 89.0 89.0 19.3 3 53 169 1183 925 1 1.01 1.04 14.1 19.9 85.0 630 2.0 0:05 1.04 1.34 0.00 
20:51:01 88.0 88.0 21,l 3 52 199 1192 932 1 1.01 1.04 14.3 19.9 85,O 602 3.0 0:08 1.04 1.28 0.00 
20:58:15 89.0 89,O 8.2 3 56 1’11 1204 906 1 1.04 1.01 14.3 19.7 86.0 542 k.0 0:15 1.01 1.09 0,OO 
21:02:59 90.0 90.0 12.9 3 61 115 1211 918 1 1.01 1.04 14.2 19.9 8611 506 5.0 0:tO 1.01 0.83 0.00 
21:06: 14 91.0 91.0 I?,9 3 61 116 1343 958 1 1.01 1.04 14.2 19.9 86a8 505 6.0 0:23 1.04 0,61 0,OO 
2l:ll:Ot 9200 92.0 12.8 2 61 129 1386 981 1 1.04 1.01 14.2 19.9 88.1 521 9.0 0:28 1.01 0.61 0.00 
21:18:1? 93.0 9310 8.2 2 61 183 1368 993 1 1.01 1.01 11.2 19.7 89.1 516 8.0 0:35 1.01 0,69 0.00 
21:2?:13 91.0 94.0 6.8 3 61 185 1119 1096 1 1.01 1.04 14.1 11.6 91.6 58? 9,O 0:15 1.01 0,?5 0,OO 
21:3?:16 95,O 95.0 6.3 6 61 209 1124 1101 1 1.04 la04 11.1 19.6 92,9 620 10.0 0:54 1.04 0.85 0.00 
21:43:28 96.0 96.0 901 11 ?l 204 1132 1101 1 1.04 1.01 11.1 19.6 93.4 611 11.0 1:OO 1.04 0.89 0.00 
21:51:23 99,O 99.0 5.9 10 91 181 1138 1105 1 1.01 1.04 11.1 19.5 91.5 680 12lO 1:ll la01 0.95 0.00 
22:02:11 98.0 98.0 9,2 8 93 193 1130 1106 1 1.04 1.04 14.1 19.1 95.1 Cl? 13.0 1:20 1.04 0.84 0.00 
22:06:26 99.0 99.0 16.2 8 95 192 1119 1106 1 1.01 1104 14.1 19,3 95.9 652 I(,0 I:23 la01 0.91 0,OO 
22:11:02 100.0 100,O 13,2 8 95 201 1119 1105 1 1.01 1.04 14,l 19.2 96.k 655 15.0 I:28 1.04 0.98 0.00 
22:15:00 101.0 101.0 15.6 9 95 185 1118 1106 1 1.04 1.04 14.1 19.1 96.9 651 16,O 1:32 1.04 0.94 0.00 
22:18:58 102.0 102.0 11.5 9 91 208 1119 1109 0 1.04 0.00 11.1 00.0 99.0 653 11.0 1:36 1.01 O,?? 0.00 
22:21:51 103.0 103.0 18.4 10 94 169 1110 1108 0 1.01 0.00 14.1 00.0 98.3 616 18.0 1:12 1.01 0.93 0.00 
22:33:05 101.0 104.0 10.1 6 95 152 1123 1111 0 1.04 0.00 14.1 00.0 100.6 603 19.0 1:50 1.04 0.80 0.00 
22:59:k6 105.0 105.0 4.3 12 ?3 189 1133 1109 0 1.04 0.00 11.1 00.0 103.9 606 20.0 2:05 1.01 0.98 0,OO 
23:05:13 106.0 106.0 5.6 15 15 201 1100 1109 0 1.01 0.00 11.1 00.0 101.1 604 21.0 2:11 1,04 1.00 0.00 
23:13:55 101.0 109.0 1.6 16 ?3 219 1102 llO? 0 1.04 0.00 11.1 00.0 105.5 595 22.0 2:20 1,01 1.09 0.00 
23:25:30 108.0 108aO 5,2 16 92 208 1090 1110 0 1.04 0.00 11.1 00.0 106.9 511 23,O 2:31 1101 1.05 0.00 
23:35:18 109.0 109.0 6.1 15 92 215 1089 1111 0 la01 0.00 11.1 00.0 109,2 511 24.0 2:41 1101 1.00 0,oo 
23:39:53 110.0 110.0 13.1 10 92 211 1090 1111 0 1.01 0.00 11.1 00,O IO?,6 549 25,O 2:46 1.01 0.81 0.00 
23:1?:05 111.0 111.0 8.3 6 92 166 1116 1112 0 1.01 0.00 11.1 00.0 108.1 516 26,O 2:53 1.01 0.82 0,OO 
23:51:19 112.0 112.0 14,2 8 92 191 1082 1111 0 1.04 0.00 11.2 00.0 108.5 516 29.0 2:59 1.01 O.?? 0.00 
23:56:51 113,O 113,O 10.9 9 I2 209 1080 1110 0 1.01 0.00 14.2 00.0 109.3 510 28.0 3303 1.01 0.83 0,OO 
23:59:43 111.0 114.0 2la3 12 92 236 1080 1110 0 1.04 0.00 11.1 00.0 109.9 516 29.0 3:05 1.04 0.99 0.00 
19 September 1993 
00:04:33 115.0 115.0 12.1 10 I2 202 1081 1109 0 1.04 0.00 11.1 00.0 110.1 521 30.0 3:10 1.04 0.81 0.00 
00:11:23 116.0 116.0 8.8 8 92 188 1092 1110 0 1.01 0.00 14.1 00.0 111.1 516 31.0 3:lT 1.01 0.85 0.00 
00:15:52 119,O ll?.O 13.4 8 ?I 188 1082 1112 0 1.01 0.00 14.1 00,O 112.3 565 32.0 3:22 1101 0.19 0.00 

. 00:21:48 118.0 118.0 10.1 9 92 193 1080 1112 0 1.04 0.00 14.1 00.0 113.4 582 33.0 3:29 1.04 0.83 0.00 
00:21:34 119.0 119,O 21.9 12 92 229 1088 1111 0 1.04 0.00 14.1 00.0 114.3 583 34.0 3:30 1.01 0,94 0,OO 
00:39:3? 120.0 120.0 10.9 11 13 185 1080 1111 0 1.01 0.00 11.1 00.0 116.2 548 35.0 3:43 1.01 0.98 0.00 

Pull out of bole rt 1208 to run 30’ caring, 



DrillDpte Drilling D&t& Printout 
CGHPAWT : BOP PRTRGLBVU 
URLL : NIIIBRVA - 2 

TIRR DRPTB VRRT. RGP UOB RPK TRQ SPP PLOY 
DBPTB III OVT 

b:rr:rec I a m/h Lib &BP pri IPI 

HUD UBIGBT 
Ill OUT 

alI 

UVD TBRP RRTWS PVT ---BIT--- BCD DXC 
IN OVT DBPTB DIST BRS 
deg C I bbl I bh:w If 

GAS 

II 

19 Sept 93 
RRBl2, 9.895’ Securi 
Drill 9-T/8’ Pilot B 
13:06:30 121.0 1 
13:09:01 122.0 1 
13:10:50 123.1 1 
13:11:34 121.0 1 
13:12:49 125.0 1 
13:14:29 126.0 1 
13:15:29 129.0 1 
13:19:02 128.0 1 
13:18:29 129.0 1 
13:19:39 130.0 1 
13:21:00 131.0 1 
13:22:08 132.0 1 
13:23:12 133.0 1 
13:24:40 134.0 1 
13:28:03 135.0 1 
13:35:18 13880 1 
13:36:36 139,O 1 
13:38:03 140.0 1 
13:38:50 141,O 1 
13:39:41 142.0 1 
13:lO:tl 113.0 1 
13:10:56 111.1 1 
13:41:29 115.0 1 
13:42:12 116.0 1 
13:43:59 149.0 1 
13:11:35 118.0 1 
13:45:16 119.1 1 
13:46:2l 150.0 1 
13:19:19 151.0 1 
13:18:31 152.0 1 
13:49:29 153.1 1 
13:50:25 151.0 1 
13:51:50 155.0 1 
13:52:13 156,O 1 
13:53:30 159ao 1 
13:54:33 158.0 1 
13:55:26 159.0 1 
13:56:30 160.0 1 
13:59:53 161.0 1 
13:59:02 162.0 1 
11:OO:ll 16380 1 
lJ:Ol:29 161.0 1 

;J S33SP with open jetr, 
ble from 1201, 
11.0 14.8 9 69 95 
it.0 124.1 6 80 89 
l3.1 139,l 9 81 140 
11.0 81 a2 15 84 133 
15.0 48.0 11 85 130 
16.0 36.0 8 92 129 
!?,O 61.5 9 89 132 
18.0 39.9 10 100 123 
19.0 He3 14 100 112 
10.0 lb.8 14 100 130 
ll,O I(*2 13 100 135 
It,0 52.9 14 100 131 
13.0 59.1 12 100 126 
Ma0 40.8 10 100 118 
15.0 13,4 10 100 109 
18.0 119.4 13 100 119 
19.0 19.5 6 104 115 
10.0 Il.2 8 101 121 
Il.0 96.6 12 103 138 
12.0 95.1 12 101 135 
13.0 90.0 12 101 119 
11.1 109.8 13 101 164 
15.0 114.3 15 101 119 
16.0 80.0 11 101 138 
IT.0 34.3 11 101 130 
18.0 100.0 18 101 149 
19.1 92,) 19 101 116 
iO.0 5219 19 101 139 
il.0 69.3 15 101 128 
it.0 18.6 16 101 131 
i3.1 91.5 19 101 144 
id.0 60.5 19 101 135 
i5.0 42.1 18 101 136 
i6.0 69.9 22 101 111 
i9.0 80.6 2k 101 149 
i8.0 56.9 22 101 139 
i9.0 69,) 22 101 155 
iO.0 58.5 24 101 150 
il.0 13.4 22 101 133 
i2.0 52.2 20 101 132 
i3.0 52.2 18 101 125 
i1.0 16.2 15 101 128 

190 435 0 
191 131 0 
248 431 0 
263 434 0 
256 431 0 
248 43k 0 
250 434 0 
285 433 0 
299 434 0 
269 134 0 
2T5 133 0 
268 134 0 
211 131 0 
251 434 0 
292 434 0 
304 432 0 
259 412 0 
292 420 0 
299 I21 0 
300 I21 0 
303 I26 0 
339 428 0 
322 429 0 
301 129 0 
290 130 0 
332 430 0 
313 130 0 
294 430 0 
289 130 0 
298 430 0 
320 430 0 
310 430 0 
301 431 0 
353 130 0 
338 130 0 
326 I30 0 
346 430 0 
416 130 0 
385 I29 0 
309 130 0 
288 431 0 
286 131 0 

&I,3 15.1 1 
,I.3 15.1 1 
Il.2 15,2 1 
,I.2 1512 1 
NJ.2 15.2 1 
11.2 15.2 1 
t4.2 15.3 1 
il.2 15.3 1 
,J.2 15.3 1 
14.2 15,3 1 
14.2 15.3 1 
14.2 15.3 1 
Il.2 15.3 1 
II.2 15,4 1 
Il.2 15.4 1 
id.2 15.1 1 
14.2 15.5 1 
11.2 15.5 1 
14.1 15.5 1 
Il.2 15.5 1 
Il.2 15.5 1 
Il.2 15.5 1 
11.1 15.6 1 
Id,1 15.6 1 
14.1 15.6 1 
11.1 15.6 1 
11.1 15.6 1 
14.1 15.6 1 
id.1 15.6 1 
id.1 15.6 1 
14al 15.6 1 
14.1 15.6 1 
51.1 15.6 1 
,1,1 15.5 1 
,(.I 15.5 1 
1.1 15.5 1 
1.1 15,5 1 
.(a1 15,5 1 
1.1 15,5 1 
,(.I 15.5 1 
#4.1 15.5 1 
4.1 15#5 1 

9.8 
9.8 
10.1 
IO.2 
10.4 
10.6 
10.9 
IO.9 
11.1 
11.3 
11.5 
11.6 
ll,d 
!2.0 
12.0 
1k.T 
15.1 
16.2 
16.9 
19.5 
l9.8 
18.1 
ill.3 
!8,9 
IO.0 
IO.1 
IO.8 
Il.9 
12.3 
13.1 
13.9 
II.4 
15.2 
1519 
15.9 
16.4 
Il.3 
19.1 
IO.0 
11,) 
it.5 
A.6 

653 1.0 0:06 1.04 0.93 0.00 
653 2,O 0:06 1.04 0.0 0.00 
615 3.1 0:09 1.01 0.51 0.00 
614 4.0 0:09 1.04 0.92 0.00 
614 5.0 0:ll 1.01 0.99 0.00 
84 8.0 0:12 1.01 0.82 0.00 
642 9,o 0:13 1.01 O.?k 0.00 
639 8.0 0:ll 1.01 0.86 0.00 
636 9.0 0:16 1.04 0.90 0.00 
636 10.0 0:lT 1.01 0.86 0.00 
635 11.0 0:19 1.01 0.89 0.00 
636 12.0 0:20 1.04 0.85 0.00 
633 13.0 0:21 1.01 0.80 0.00 
633 11.0 0:22 1.04 0.85 0.00 
629 15.0 0:24 1.05 0.81 0.00 
631 18.0 0:26 1.01 0.62 0.00 
626 19.0 O:t? 1.05 0.93 0.00 
624 20.0 0:29 1.05 0.82 0.00 
622 21.0 0:29- 1.05 0.91 0.00 
623 22.0 0:30 1.05 0.95 0.00 
624 23.0 0:31 1.05 0.90 0.00 
622 21.1 0:31 1.05 0.68 0.00 
624 25.0 0:32 1.05 0.69 0.00 
621 26.0 0:33 1.05 0.96 0,oo 
623 29.0 0:Jk 1,05 0.95 0.00 
623 28.0 0:35 1.05 0.96 0.00 
622 29.1 0:36 1.05 0.98 0.00 
622 30.0 0:39 1.05 0.90 0.00 
622 31.0 0:38 1.05 0.82 0.00 
623 32.0 0:39 1105 0.91 0.00 
623 33.1 O:dO 1.05 0.83 0.00 
623 34.0 0:ll 1.05 0.89 0.00 
624 35.0 0:42 1.05 0.99 0.00 
623 36.0 0:13 1.05 0.90 oaoo 
621 39.0 o:u 1.05 0.89 0.00 
623 38.0 0:15 1.05 0.94 0.00 
623 3910 0:46 1.05 0.89 0.00 
619 40.0 0:49 1.05 0.96 0.00 
611 41.0 0:48 1.05 1.02 0.00 
613 k2.0 0:50 1.05 0.93 0.00 
612 13.0 0:51 1.05 0.89 0.00 
612 44.0 0:52 1.05 0.91 0.00 



DrillByte Drilling Dbtr Printout 
COUPANT : BBP PRTRGLBVH 
URLL : 1IRSRVA - 2 

TIIB DBPTU VRRT. RGP UOB RPR TRQ SPP PLOU UVD URIGBT UVD TRUP 
DRPTB IN OVT IR OUT Ill OUT 

b:nn:aec I I B/hr klb up pri IPB alI deg C 

RRTRS PUT -BIT- RCD DXC GAS 
DRPTB DIST BRS 

I bbl I bh:m rg I 

14:02:51 165.0 16580 13.8 16 101 120 285 131 0 1.01 1.01 14.1 15.5 146.2 613 15.0 0:53 1.05 0.92 0.00 
14:11:30 166.6 166.6 119.1 23 108 169 381 434 0 1,01 1.04 11.1 15.5 149.2 61% 16.6 0:51 1.05 0.61 0.00 
14:11:51 169.0 169.0 160.9 22 105 151 355 133 0 1.01 1.04 11.1 15.6 119.5 619 49.0 0:54 1.05 0.69 0.00 
11:12:41 168.0 168.0 69.9 20 105 115 330 135 0 1.01 1.01 14.1 15.6 150,3 616 48.0 0:55 1.05 0.89 0.00 
ll:l3:25 169,O 169.0 89.3 21 105 159 316 131 0 1.01 1.04 11.1 15.6 150.9 616 19.0 0:56 1.05 0.82 0.00 
14:11:02 190.0 190.0 99.3 23 105 191 100 432 0 1.01 1.04 14.1 15.6 151.4 615 50.0 0:56 1.05 0.82 0.00 
lk:l4:10 191.0 191.0 94,T 25 105 190 395 431 0 1.01 1.04 11.1 15.6 151,8 615 51.0 0:59 1.05 0.84 0.00 
II: 15:22 192.0 192.0 85.9 24 105 161 384 132 0 1.04 1.01 14.1 15.6 152.1 615 52.0 0:58 1.05 0.84 0.00 
11:16:05 193.1 193.1 93.1 23 105 161 399 I31 0 1,04 1.01 11.1 15.6 153.3 615 53.1 0:58 1.05 0.83 0.00 
11:16:46 191,O 191.0 86.1 21 105 145 355 432 0 1.01 1.01 lk.1 15.6 153.9 615 54.0 0:59 1.05 0.83 0,OO 
11:19:~2 195.0 195.0 64.3 21 105 14% 352 432 0 1.04 1.04 11.1 15.6 154.4 615 55,O 1:OO 1.05 0.90 0.00 
11:18:32 196.0 196.0 92.0 21 105 160 365 132 0 1.01 1.04 11,l 15.6 155.0 616 56,O 1:Ol 1.05 0.88 0.00 
11:19:06 199,l 199.1 111.3 23 105 165 382 132 0 1.04 1.01 14.1 15.9 155.5 613 59,l 1:02 1.05 0.91 0.04 
II: 19:50 198.0 198.0 80.4 23 105 159 398 132 0 1.01 1.01 1111 15.9 156.3 605 58.0 1:02 1.05 0.86 0.00 
ll:21:09 119.0 199.0 19.0 23 105 119 152 432 0 1.01 1.04 11.1 15.9 159.4 601 59.0 1:01 1.05 1.01 0.00 
11:22:11 180.1 180.1 62.6 22 105 lT0 396 432 0 1.04 1.01 14.1 15.6 158.3 603 60,l 1:05 1.06 0.92 0.00 
11:22:19 18101 181.1 93.9 22 105 169 356 132 0 1.01 1.01 14.1 15.6 159.0 604 61.1 1:05 1.06 0.82 OaOO 
11:23:26 182.1 182.1 99.3 24 105 193 382 I32 0 1.01 1.01 14.1 15.6 159.5 602 62.1 1:06 1.06 0.82 0.00 
11:21:01 183.0 183.0 101.9 24 105 196 391 432 0 1.01 1.04 14.1 15.6 160.0 603 63.0 1:06 1.06 0,81 0.00 
14:21:50 181.1 184.1 99.9 23 105 159 395 432 0 1.04 1.04 11.1 15.6 160.6 603 61.1 I:09 1.06 0.89 0.00 
11:25:29 185.0 185.0 96.8 22 105 160 395 432 0 1.01 1.04 11.1 15.6 161.0 602 65.0 1:08 1.06 0.80 0.08 
11:26:11 186.0 186.0 81.1 23 105 192 399 132 0 1.04 1.01 11.1 15.6 161.4 602 66.0 1:09 1106 0.86 0.08 
11:26:55 189.0 189.0 80.9 21 105 159 388 432 0 1.01 1.04 14.1 15.6 16291 603 69.0 1:09 1106 0,119 0.08 
I4:29:39 188.0 188.0 81.8 24 105 169 391 432 0 1.01 1.01 14.1 15.6 162.9 602 68.0 1:lO 1.06 0.89 0.00 
11:28:54 189.0 189.0 49.9 23 105 164 396 432 0 1.01 1.01 14.1 15.6 163.6 602 69.0 1:ll 1.06 0,99 O,Oa 
11:29:19 190.0 190.0 61.9 2k 105 196 398 432 0 1.01 1.04 11.1 15.6 161,3 602 90.0 1:12 la06 0.93 0.04 
14:30:56 191.1 191.1 56.1 22 101 163 349 132 0 1.04 1.01 14.1 15.6 164.9 603 91.1 1:13 1.06 0.93 0,Od 
14:32:01 192.0 192.0 51.6 18 103 149 336 I33 0 1.01 1.01 11.1 15.9 165.2 604 92.0 1:14 1.06 0.90 0.04 
11:33:38 193.0 193.q 36.9 19 103 138 338 433 0 1.01 1.01 14.1 15.9 165.3 802 93.0 1:16 1.06 0.98 0.04 
ll:I4:52 191.0 191.0 52.6 18 103 133 310 139 0 1104 1.01 11.1 15.9 192.6 609 91.0 1:19 1.06 0.92 0,OQ 
11:16:18 195.0 195.0 11.9 20 102 159 390 441 0 1.04 1.01 11.1 15.9 194.9 606 95.0 1:tO 1.06 1.00 0.04 
11:19:21 198.0 196.0 59.1 22 102 192 398 441 0 1.01 1.01 11,l 15.9 116.2 606 96,O 1:22 1,06 0.95 0,08 
11:k8:12 199.0 199.0 90.2 29 102 182 118 441 0 1,01 1.04 11.1 15.9 199.4 606 99.0 1:22 1.06 0.93 0.08 
11:49:19 198.0 198.0 5514 23 102 158 392 412 0 1.01 1.01 14.1 15*9 199.0 604 98.0 1:23 1.06 Oa96 0.04 
11:50:32 19911 199.1 50,T 23 102 169 119 442 0 1.04 1,01 14.1 15,8 180.8 592 99.1 1:25 1.06 0.98 0.04 
11:51:40 200.0 200.0 51.9 29 102 168 510 141 0 1.01 1.01 11.1 15.8 182.5 596 80.0 1:26 1.06 1.02 0,01 
14:53:23 201.0 201.0 35.0 24 102 159 138 111 0 1.04 1.04 lk.1 15.8 181.9 593 81.0 1:28 1.06 1.10 0,OE 
14:51:32 20210 202,O 5010 24 102 193 388 112 0 la04 1.04 14.1 15,8 186.6 589 82.0 1:29 1.06 1.00 0,OE 
14:55:41 203.0 203.0 51.6 24 102 191 103 112 0 1.04 1*04 11.1 15.8 188,3 589 83.0 1:30 1,06 0,99 OmO( 
ll:56:51 201.0 204.0 53.9 24 102 199 421 112 0 1.01 1,04 11.1 15.8 189.9 589 81.0 I:31 1806 0,911 O.O(I 
14:59:51 205.0 205.0 69.1 21 102 180 433 141 0 1.01 1.04 11.1 15.8 191.3 589 85.0 I:32 1.06 0.92 O.O( 
ll:58:49 206.0 206.0 64.0 24 102 198 428 I42 0 1.04 1.04 14.1 15.8 19219 590 86.0 1:33 1.06 0.93 O,OI 
15:00:09 209.0 209.0 43.9 24 102 181 109 141 0 1.01 l,OJ 11.1 15.8 193.5 590 89.0 1:31 1.06 1.04 O,O( 
15:01:29 208.0 208.0 15.9 23 102 182 368 141 0 1.04 1.01 14.1 15.8 193,5 589 88.0 1:36 1.06 1.00 O.O( 
15:OS:lt 209,O 209,O 34.3 21 102 181 395 112 0 1.01 1.04 11.1 15.8 194.0 589 89.0 1:39 1.06 1.08 0.01 
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Drillbyte Drilling D&r Printout 
CGUPAUT : DIP PRTRGLUVU 
URLL : UIUBRVA - 2 

TIUB 

h:m:rec 

DRPTB VRRT. ROP UGB 
DBPTB 

I I a/h klb 

RPU TRG 

UP 

SPP PLOY 
II OVT 

pri IP@ 

UOD URIGBT 
III OVT 

a 

UVD TRUP 
II OVT 
deg C 

RRTHS PVT -BIT--- RCD DXC GAS 
DBPTB DIST BRS 

I bbl a bb:m rg I 

15:01:21 210.0 2 
15:05:36 211.0 2 
15:06:k3 212.0 2 
15:09:55 213.0 2 
15:09:29 211,o 2 
15: 10:55 215.0 2 
15: 12:kk 216.0 2 
15:lk:k2 219.0 2 
15:16:20 218.0 2 
15:18:06 219.0 2 
15:20:06 220.0 2 
15:23:25 221.0 2 
15:3k: 11 222.0 2 
15:35:kt 223.0 2 
15:36:28 22k.O 2 
15:39:06 225.1 2 
15:38:11 226.0 2 
15:38:55 229.0 2 
15:39:k2 228.1 2 
15:10:19 229.0 2 
15:kO:59 230.0 2 
15:kl:39 23laO 2 
15:12:39 232.0 2 
15:k3:15 233.0 2 
15:kk:38 23k.O 2 
15:k5:59 235.0 2 
15:16:k9 236.0 2 
15:kT:kO 239.1 2 
15:18:38 238.0 2 
15:19:52 239.0 2 
15:5l:lk 210.0 2 
15:lt:kk 211.0 2 
15:53:53 212.0 2 
15:51:55 213.0 2 
15:56:09 2kk.l 2 
15:59:06 215.0 2 
15:58:08 2k6.0 2 
15:59:08 2kT.O 2 
16:01:03 218.0 2 
16:01:59 219.0 2 
16303305 250.0 2 
lC:Ok:32 251.0 2 
16:11:51 252.6 2 
16: 15:kO 253.0 2 
16:16:16 251.0 2 

IO,0 51.1 2k 
11.0 (9.8 26 
12.0 53.9 25 
13.0 51.8 23 
lk,O 39.1 22 
15.0 10.9 24 
16.0 33.9 25 
19.0 30.3 25 
18.0 36.0 2k 
19.0 31,T 24 
10.0 30.0 25 
!l,O 28.6 Sk 
It.0 25.9 19 
!3,0 (1.1 16 
11.0 T8.3 20 
15.1 101.1 20 
16.0 51.9 22 
!I.0 81.8 19 
18.1 81.k 18 
19.0 96.0 19 

’ 10.0 95.6 20 
Il.0 94.0 25 
12.0 61.0 tk 
13.0 52.2 25 
11.0 95.1 25 
15.0 44.2 25 
16.0 95.6 21 
19.1 ?l,t 20 
18.0 60,8 23 
19.0 1804 21 
IO.0 43,9 25 
Il.0 lla2 25 
12.0 51.9 25 
13.0 58.1 24 
Il.1 52.6 25 
15.0 60.3 24 
16.0 58.1 23 
19.0 63,T 22 
18,O 31,2 23 
19.0 69.3 tk 
iO.0 54.5 23 
il.0 11.1 19 
it.0 25.5 12 
i3,O 80.9 15 
id.0 100.0 21 

102 182 101 kk2 0 l.Ok l.Ok 
102 201 395 I42 0 1.01 l.Ok 
102 189 400 kk2 0 1.01 l.Ok 
102 192 392 kk2 0 1.01 l.Ok 
102 191 382 112 0 l.Ok l.Ok 
102 180 111 kk2 0 l.Ok l.Ok 
102 189 399 412 0 1.01 l.Ok 
102 198 (20 112 0 1.04 l.Ok 
102 191 (09 kk2 0 l.Ok l.Ok 
102 183 (08 kkt 0 l.Ok l.Ok 
102 193 122 kkf 0 1.01 1,Ok 
102 161 310 kk2 0 l.Ok l.Ok 
102 lk2 351 kk3 0 l.Ok l.Ok 
1Ok 19k 39k 130 0 l.Ok l.Ok 
101 210 393 (31 0 1.01 1.01 
101 203 386 (31 0 1.01 l.Ok 
1Ok 2lk 319 (31 0 l.Ok l.Ok 
1Ok 22k 396 132 0 l.Ok l*Ok 
101 218 409 (31 0 1,Ok 1.01 
101 216 135 I31 0 1.01 1.01 
101 222 510 I31 0 l.Ok 1.01 
101 216 533 I30 0 l.Ok 1.01 
1Ok 212 531 131 0 1.01 l.Ok 
1Ok 209 139 (31 0 1.01 l.Ok 
101 222 I30 (31 0 1.01 l.Ok 
101 211 (28 132 0 1.01 1,Ok 
101 223 (36 131 0 l*Ok l.Ok 
101 203 119 432 0 1.01 l.Ok 
1Ok 211 (36 I32 0 1.01 l.Ok 
1Ok 216 kl? (31 0 l.Ok l.Ok 
1Ok 215 428 (31 0 1.01 l.Ok 
1Ok 210 420 131 0 1.01 l.Ok 
1Ok 208 k3k I31 0 l.Ok l.Ok 
1Ok 208 130 131 0 1.01 1.01 
1Ok 209 423 (31 0 l.Ok 1lOk 
101 203 (20 (31 0 l.Ok 1.01 
101 202 (22 (31 0 1,Ok 1.01 
1Ok 190 k6k 131 0 1.01 1.01 
1Ok 198 518 130 0 l.Ok 1.01 
1Ok 206 151 131 0 1.04 1.01 
1Ok 185 (08 (31 0 l.Ok l.Ok 
101 169 391 131 0 l*Ok 1,Ok 
102 159 395 I29 0 l.Ok l.Ok 
101 212 396 429 0 1.01 l.Ok 
101 262 390 130 0 1.01 l.Ok 

lk.1 15.9 
lk.1 15.9 
lk.1 15.9 
11.1 15.9 
11.1 15.9 
11.1 15.9 
11.1 15.9 
1k.l 15.9 
lk.1 16,O 
lk.1 16.0 
11.1 16.0 
lk.1 16.0 
lk.1 16.0 
lkml 16.0 
lk.1 16.1 
lk.1 16,l 
lk.1 16.1 
11.1 16.1 
lk.1 16.1 
1k.l 16.1 
lk,l 16.1 
lk.l 16.1 
lk.1 16.1 
lk.1 16.1 
lk.1 16.1 
11.1 16.1 
lk.1 16.1 
lk.1 16.1 
lk.1 16.1 
lk.1 16.1 
lk.1.16.1 
11.1 16.0 
lkal 15.9 
11.1 15.9 
11.1 15.9 
lk.1 15.9 
lkal 15.9 
11.1 15.8 
lk.1 15.8 
lkal 15a9 
11.1 15.8 
lk.1 15.8 
lk.1 15.9 
lk.1 15.9 
11.1 15.9 

191.9 589 90.0 1:39 1.06 0.98 0.00 
195.B 589 91.0 1:kO 1.06 l.Ok 0.00 
199.1 589 92.0 1:kl 1.06 1.00 Q.00 
198.0 590 93.0 l:k2 1.06 0.99 0.00 
199.2 590 9k.0 1:kk 1.06 1.05 0.00 
200,t 591 95.0 1:kI 1.06 1.05 0.00 
201.1 591 96.0 l:k? 1.06 1.12 0.00 
202.5 590 99.0 l:k9 1.06 1.15 0.00 
203.8 590 98.0 1:51 1.06 1.09 0.00 
205.5 581 99.0 1:52 1.06 1.10 0,OO 
206.9 5T8 100.0 1:5k 1.06 1.15 0.00 
209.1 516 101.0 1:58 1.06 1.15 0.00 
212.k 693 102.0 2:Ol 1.06 1.11 0.00 
213.3 692 103.0 2:03 1.06 0.95 0.00 
213.T 691 101.0 2:03 1.06 0.8k 0,DO 
211.1 690 105.1 2:Ok 1.06 0.91 0.00 
211.8 6B9 106.0 2:05 1,06 0.96 0.00 
215.2 689 109.0 2:06 1.06 O.Bl 0.00 
215.9 682 108.1 2:OT 1.06 0.80 0.00 
216.0 696 109.0 2:OT 1.06 0.95 0.00 
216.5 691 110.0 2:08 1.06 0.80 0.00 
216.8 692 111.0 2:08 1.05 O.Ik 0.00 
219.k 690 112.0 2:09 1.05 0.95 0.00 
218.1 668 113.0 2:11 1.05 1.00 0.00 
218.6 668 111.0 2:11 1.05 0.90 0.00 
219.5 669 115.0 2:13 1.05 1.05 0.00 
219.9 668 116.0 2:lk 1.05 0.88 0,OO 
220.1 669 119.1 2:lk 1.05 0.B3 0.00 
221.0 669 118.0 2:15 1.05 0.94 0,OO 
221.6 669 119.0 2:lT 1.05 1.02 0.00 
222.0 668 120.0 2:18 1.05 1.06 0.00 
222.0 668 121.0 2:to 1.05 1.09 0.00 
222.3 668 122,O 2:tl 1.05 1.00 0.00 
222.9 669 123.0 2:22 1.05 0.96 0,OO 
22k.5 669 121.1 2:23 1.05 1.00 0.00 
225a6 690 125.0 2:tk 1.05 0.95 0.00 
226.k 663 126,O 2:25 1.05 0.95 0.00 
221.1 659 129.0 2:26 1.05 0.91 0.00 
230.2 652 12810 2:28 1.05 ltlf 0,OO 
231.1 652 129aO 2:29 1.05 0.93 0,OO 
232.5 651 130.0 2:30 1.05 0.91 0.00 
233.k 650 131.0 2:31 1.05 0.98 0.00 
231.2 653 132.0 2:3k 1.05 1.02 0.00 
231.9 653 133.0 2:35 1.65 0.99 0.00 
239.4 652 13k.O 2:36 1.05 0.99 0.00 
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DrillByte Drilling D&r Printout 
COUPAUT : BEP PBTUOLUVU 
UBLL : UIUBRVA - 2 

TIUB DBPTB 

h:ur:rec D 

VHRT . NIP UOB UPU TirQ SPP PLOY 
DKPTB 1)s OUT 

I r/br klb up pri IPI 

UVD UBIGBT 
Ill OUT 

fig 

UVD TBUP UTUS PVT -BIT--- SCD DXC GAS 
IU OUT DBPTB DIST BRS 
deg C I bbl I bbm rg I 

16: 16:59 255.0 255.0 
16: 19:31 256.1 256.1 1 
16:18:15 259.1 259.1 
16:18:56 258.1 258.1 
16: 19:59 259.0 259.0 
16:21:25 260.0 260.0 
16:23:08 261.0 261.0 
16:26:11 262.0 262.0 
16:29:31 263.0 263.0 
16:28:29 264.0 264.0 
16:29:23 265.0 285.0 
16:29:+8 266.0 266.0 1 
16:30:09 289.0 269,O 1 
16:30:26 268.0 268.0 1 
16:30:16 269.0 269.0 1 
16:31:18 2T0.1 290.1 1 
16:31:52 291.1 291.1 1 
16:32:20 292.1 292.1 1 
16:32:39 293,O 293.0 1 
16:33:03 291.0 294.0 3 
16:33:k5 295.3 295,3 3 
16:3+:05 296.1 296,l 2 
18:3k:k3 299,O 299.0 1 
16:35:2+ 298.0 298.0 
16:35:59 299.0 299.0 1 
16:kk:tJ 280.5 280.5 1 
16:++:53 281.0 281.0 1 
16:+8:+8 282,O 282.0 
16:52:19 283.1 283.1 
16:52:35 284.3 284.3 2 
16:52:+5 285.1 285.1 3 
16:5+:39 289.3 289.3 5 
16:55:0+ 290.5 290.5 3 
16:55:19 29lnl 291.1 2 
16:55:36 292.1 292.1 2 
16:55:5+ 293.1 293.1 1 
16:56:16 294.0 294.0 1 
16:56:+0 295.1 295.1 1 
16:56:59 296aO 296.0 1 
16:59:15 299.0 299,o 2 
16:59:30 298.0 298.0 2 
16:59:16 299.1 299.1 2 
16:58:03 300.1 300,l 2 
16:58:22 301.1 301.1 1 
16:59:08 302.0 302.0 

19.8 24 101 251 3 
15.9 23 101 249 3 
It.8 20 101 214 3 
19.3 19 101 213 3 
18.5 18 101 215 3 
1.9 23 101 262 k 
14.8 26 101 239 5 
9.9 29 101 218 4 
8.0 24 101 221 4 
i3.9 22 101 235 3 
‘0.9 20 102 202 3 
4.0 16 102 168 3 
18.4 12 102 148 3 
19.5 8 102 121 3 
10.0 5 102 124 3 
t3.3 3 102 116 3 
I+,+ 5 102 132 3 
t9,5 8 102 126 2 
15.3 6 102 106 2 
14.5 3 102 91 2 
11.8 2 102 86 2 
IT.2 2 102 133 2 
i2.9 3 102 99 2 
19.3 5 102 119 2 
16.9 4 102 96 2 
‘9,O 6 102 108 2 
t6.9 4 103 140 2 
t5.3 18 102 169 3 
il.1 25 102 185 3 
i5.1 20 103 139 3 
19.3 9 103 99 2 
19.1 6 103 92 2 
16.1 0 103 98 2 
it.2 0 103 99 2 
ll,? 1 103 96 2 
IT.2 3 102 99 2 
IO.9 3 103 83 2 
10.4 4 103 93 2 
16.T 9 102 112 3 
i9.4 12 103 135 3 
16.1 14 103 138 3 
IO.9 14 103 134 3 
16.6 14 103 114 3 
18.9 6 103 82 2 
IT.4 2 103 83 2 

I9 430 0 1101 1,Ok 
12 430 0 1.04 1.04 
I9 430 0 1.04 1.01 
19 430 0 1,Ok 1.04 
I8 431 0 la04 1.04 
15 430 0 1.01 1.04 
12 430 0 1.04 1.04 
19 430 0 1.04 1.04 
0 (31 0 1.04 1.04 
‘3 431 0 1.04 la04 
5 I32 0 1.04 1.04 
82 432 0 1.04 1.04 
0 432 0 1.04 1.04 
0 432 0 l.Ok l.Ok 
IT (32 0 1.04 l.Ok 
I+ 132 0 1.01 l,Ok 
IO 432 0 1.04 1.04 
19 432 0 1.04 1.04 
16 432 0 1.04 1.04 
10 432 0 1.01 1.04 
I9 432 0 1.01 1.04 
I+ 432 0 1.04 1.04 
I9 432 0 1.04 1.04 
I9 432 0 1.04 1.04 
I? 432 0 1.04 1.04 
11 433 0 l,Ok 1.04 
IO 432 0 1.04 1.04 
19 435 0 1.04 1.04 
I? 434 0 1.04 1.04 
I2 435 0 1.04 1.04 
18 436 0 1.04 1.04 
I6 438 0 l.Ok 1.04 
IO 436 0 1.04 1.04 
I2 435 0 1.01 1.04 
I1 436 0 1.04 1.04 
I4 436 0 1104 l.Ok 
I3 436 0 1.04 1.04 
It 436 0 1.04 1.04 
IO 435 0 la04 1.04 
I3 436 0 1tOk 1.04 
15 436 0 1.04 1.04 
11 435 0 1.04 1.04 
IO 135 0 l.Ok 1.01 
I1 I35 0 1.04 1.04 
19 435 0 1.04 1.04 

1k.l 15.9 240.0 652 13580 2:36 1.05 0.85 0.00 
14.1 15.9 240.5 648 136.1 2:39 1.05 0.81 0.00 
14.2 15.8 241.2 649 139.1 2:38 1.05 0.81 0.00 
lk,t 15.8 241.8 841 138.1 2:38 1.05 0.99 0.00 
14.2 15.8 242.9 644 139.0 2:39 1.05 0.19 0.00 
14.2 15.8 2kk.O 639 140.0 2:kl 1.05 1.01 0.00 
14.1 15.8 245.5 629 141.0 2:+3 1,05 1.12 0,OO 
1+.1’15,9 248.2 628 142,O 2:k6 1.05 1.30 0.00 
14.1 15.6 249.4 629 143.0 2:kT 1.05 1.01 0.00 
14.1 15.6 250.2 629 144.0 2:kl 1.05 0.90 0.00 
14.1 1516 251.0 628 145.0 2:+9 1.05 0.85 0.00 
14.1 15.6 251.3 629 146.0 2:kJ 1.05 0.62 0.00 
14.1 15.6 251.3 628 149.0 2:50 1.05 0.52 0.00 
14.1 15,6 251.3 626 148.0 2:50 1.05 Oak6 0.00 
14.1 15,5 251.3 628 149.0 2:50 1.05 0.11 0.00 
lkal 15.6 251.3 629 150,l 2:51 ltO5 Oak6 0.00 
14.1 15.6 251.3 628 151.1 2:51 1.05 0.58 0.00 
lk.1 15.5 251.3 629 152.1 2:52 1.05 O,Ik 0.00 
14.1 15.5 251.3 628 153.0 2:52 1.05 O.k3 0.00 
14.1 15,5 251.3 629 154.0 2:52 1.05 0.29 0.00 
14.1 15.5 251.3 629 155.3 2:52 1.05 0.3k 0.00 
14.1 15.5 251.4 629 156.1 2:53 1.05 0.36 0.00 
lkal 15.5 251.9 628 159,O 2:53 1.05 0,kt 0.00 
14.1 1505 252.8 629 158.0 2:5k 1.05 0.60 0.00 
14.1 15.5 253.2 629 159.0 2:5+ 1.05 0.51 0.00 
1411 15.5 258.2 634 160.5 2:55 1.05 0.45 0.00 
14.1 15.3 258.9 633 161.0 2:56 1.05 0.55 0.00 
14.1 15.3 261,l 619 162.0 2:60 1.05 1.23 0.00 
14.1 15.2 262,O 615 163,l 3:03 1.05 1.39 0.00 
14.1 15.2 262.1 613 164.3 3:OJ 1.05 0.48 0.00 
I+,1 15.2 262.2 614 165.1 3:Ok 1.05 0.34 0.00 
14.1 15.2 263.8 613 169.3 3:Ok 1.05 0.19 0.00 
lk.1 15,2 261.2 614 190.5 3:Ok 1.05 0.22 0.00 
I+,1 15.2 261.4 614 191.1 3:Ok 1.05 0.26 0,OO 
14.1 15.2 26k.T 613 192.1 3:Ok 1.05 0,3k 0.00 
lk.1 15.2 285.3 614 193.1 3:05 1.05 0.38 0.00 
lkal 15.2 265.9 614 194.0 3:05 1.05 O,k3 0.00 
lkal 15a2 266.9 614 195.1 3:05 1.05 O,k? 0.00 
14.1 15.2 269.8 61k 196.0 3:06 1.05 0.0 0.00 
14.1 15.2 268.1 614 199,O 3:06 1.05 Oak? 0.00 
14.1 15,2 288.9 614 198.0 3:06 1605 0.50 0.00 
14.1 15.2 269.5 613 119.1 3:OT 1.05 Oak8 0.00 
14.1 15.2 290.0 Clk 180.1 3:OT 1.05 0,66 0.00 
14.1 15.2 290.5 611 181.1 3:OT 1,05 O,k3 0.00 
14.1 15.2 292.1 614 182.0 3:08 1.05 Oak9 0.00 
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DrillBlte Drilling D&r Prirtod 
cOUPAUT : BBP PUTUOLBVU 
UULL : MIUBRVA - 2 

TIUB DBPTB VBRT m UOP UOB UPU TUQ SPP FLOU UVD UBIGBT 
DBPTU II OVT IN OVT 

b:rr:rec I I dbr klb rrp pri IPB a 

UVD TUUP 
IU OVT 
deg C 

UUTUS PVT -B[T- BCD DXC GAS 
DBPTE DIST BUS 

I bbl I bh:w rg x 

I6:59:+9 
19:00:18 
19:OO: 48 
19:01:19 
L9:01:59 
19:03:25 
19:0+:29 
19:12:52 
19:13:20 
19:13:55 
19:1+:52 
19:15:29 
19:15:53 
l9:16:26 
19:1?:05 
l?:l?:k5 
19:18:25 
19:19:03 
19:19:+3 
I9:20:21 
I?:tl:ll 
19:21:52 
19:22:25 
19:23:02 
l9:23:39 
I9:2+:2+ 
19:25:01 
l9:25:++ 
19:26:22 
19:26:+6 
19:29:05 
19:29:29 
19:28:08 
19:28:5+ 
19:29:38 
19:30:39 
19:10:12 
19:+0:58 
l?:kl:38 
l?:k2:31 
19:43:38 
19:43:56 
19:kk:tl 
l?:kk:36 
lT:k5:01 

303.0 303.0 93.1 1 102 139 299 435 0 1,Ok 1.04 14.1 15.2 
30k.0 301.0 116.1 0 102 151 292 435 0 1.04 l.Ok 14.1 15.2 
305.1 305.1 133.3 0 103 89 300 435 0 1.04 1.04 11.1 15.2 
306.1 30601 116.1 2 103 85 299 435 0 1.04 1.04 14.1 15.2 
309.0 309.0 88.4 2 103 82 315 435 0 1.04 1.04 14.1 15.2 
308.0 308.0 41.6 4 103 98 315 (35 0 1.04 1.04 14.1 15.2 
309.0 309.0 59.0 4 103 93 299 435 0 1.04 1.04 14.1 15.1 
310.0 310.0 91.9 0 94 92 238 429 0 1.04 1.04 14.1 15.1 
311.0 311.0 229.2 1 101 95 269 426 0 1.04 1.04 14.1 15.1 
312.1 312.1 110.8 1 102 95 291 428 0 1.04 1.04 14.1 15.1 
313.1 313.1 99.3 0 102 96 269 426 0 1.04 1.04 14.1 15.1 
3lk.l 311.1 195.9 2 102 85 290 429 0 1.04 1104 14.1 15,O 
315.0 315.0 lk5.0 3 102 99 290 429 0 1.04 1.04 11.1 15.0 
316.0 316.0 109.1 4 102 TT 292 k2T 0 1,Ok 1.01 14.0 15.0 
319.0 311.0 92.9 k 102 99 298 (29 0 1.04 1.04 14.1 15.0 
318.0 318.0 89.3 k 102 98 299 It? 0 1.04 1.04 14.1 15.0 
319.0 319.0 89.1 k 102 98 299 429 0 1.01 1.04 14.1 15.0 
32OaO 320.0 95.6 4 102 19 296 428 0 l.Ok 1,Ok 14.1 14.9 
321.0 321,O 95.4 k 102 81 295 429 0 l.Ok 1.04 14.0 15.0 
322.0 322.0 93.1 4 102 83 291 428 0 1tOk 1.04 1410 14.9 
323.0 323.0 95.8 3 102 98 290 428 0 1.04 1.04 14.1 lk.9 
324.0 324.0 89.8 3 102 84 290 429 0 1.04 1.04 14.0 14.9 
325.0 325.0 108.3 4 102 99 290 429 0 1.04 1.04 lkml 14.9 
326.1 326.1 113.9 3 102 92 290 128 0 la04 1.04 14.0 14.9 
329.0 329,O 95,l 3 102 92 264 429 0 1.04 1.04 14.0 14.9 
328.0 328.0 80.4 3 102 94 293 428 0 1.04 1.04 14.1 14.9 
329.1 329.1 102.8 5 102 83 282 428 0 1.04 1.04 14.1 14.9 
330.0 330.0 83.3 6 101 93 282 429 0 1.04 1.04 14.0 14.9 
33laO 331.0 96.0 8 102 94 280 (29 0 la04 1.04 14.1 14.9 
332.0 332.0 165.8 10 101 119 294 429 0 1.04 la04 I+,0 lka9 
333.1 333.1 231.2 12 102 90 292 429 0 l.Ok 1.04 14.0 14.9 
334.0 334.0 161.2 9 102 69 290 429 0 1.04 1.04 14.1 lk.9 
335,O 335.0 89.4 4 102 90 290 428 0 l.Ok 1.04 14.1 14.9 
336.1 336.1 81.2 3 102 90 269 I28 0 1.04 1.04 lk.0 14.9 
339.1 339.1 81.8 4 102 91 268 428 0 1.01 1.04 14.0 14.9 
338.0 338.0 60.9 5 102 99 265 428 0 1.04 1.04 14.0 14.9 
339.0 339.0 49.4 4 103 98 261 429 0 1.01 1.04 14.0 1419 
340.1 340.1 82.4 4 104 84 262 432 0 1.04 1.04 14.0 14.9 
3kl.l 3klml 90.0 3 104 Tk 263 132 0 1.04 1.04 14.0 14.9 
3k2.0 3kt.O 69.2 I 103 92 260 432 0 1.04 1.04 14.0 11.9 
313.0 343.0 53.1 10 104 106 265 (32 0 1tOk 1.04 14.0 lk.9 
3kk.l 3kJ.l 238.0 10 101 104 2TO (33 0 l.Ok 1.04 14.0 lk.9 
345.2 315.2 165.1 11 103 116 2TO (32 0 1.04 1.04 14.0 11.9 
316.0 3k6.0 2lk.C 10 1Ok 82 290 (32 0 1,Ok 1.01 11.0 14.9 
349.1 319.1 159.9 6 101 99 290 133 0 1.04 1.04 11.0 14.9 

293.2 61k 183.0 3:09 1.05 0.10 0.00 
293.9 611 184.0 3:08 1.05 0.39 0.00 
2T5.3 613 185.1 3:lO 1.05 0.35 0.00 
296.2 611 186.1 3:10 1.05 0.45 0.00 
299.1 606 189.0 3:ll 1.05 0.48 0.00 
299.2 802 188.0 3:lt 1.05 0.92 0,OO 
299.9 802 189.0 3:13 1.05 0.62 0.00 
283.9 604 190.0 3:lk 1.05 O.kO 0.00 
284.3 803 191.0 3:lk 1.05 0.35 0.00 
285.1 603 192.1 3:15 1.05 0.42 0.00 
286.5 603 193.1 3:lC 1.05 0.29 0.00 
289.3 602 194.1 3:lC 1.05 0.40 0.00 
219.9 604 195.0 3:lT 1.05 O.k? 0.00 
288.T 602 196.0 3:lT 1.05 0.52 0.00 
289.5 602 199.0 3:18 1.05 0.56 0.00 
290.6 602 198.0 3:18 1.05 0.55 0.00 
291.5 601 199.0 3:19 1.05 0,5k 0.00 
292.4 602 200.0 3:tO 1.05 0.53 0.00 
293.3 602 201.0 3:tO 1.05 0.53 0.00 
29k.l 602 202.0 3:21 1.05 0.55 0.00 
295.4 601 203.0 3:22 1.05 0.55 0.00 
296.3 603 204.0 3:23 1.05 0.53 0.00 
299.1 604 205.0 3:23 1.05 0.51 0.00 
299.9 602 206.1 3:2k 1.05 0.19 0.00 
298.8 600 209.0 3:tk 1.05 0.52 0.00 
299.9 593 208.0 3:25 1.05 0.55 0.00 
300.8 592 209.1 3:26 1.05 0.55 0.00 
301.9 591 210.0 3:26 1.05 0.63 0.00 
302.6 588 211.0 3:tT 1.05 0.62 0,OC 
303.2 590 212.0 3:28 1.05 0.56 O.Ot 
303.9 588 213.1 3:28 1.05 0.48 0.01 
30k.2 589 214.0 3:28 1.05 0.18 0.01 
305.1 588 215.0 3:29 1.05 0.55 0.04 
306.1 588 216.1 3:30 1.05 0.56 0.08 
309.2 588 219.1 3:30 1.05 0.59 0.04 
308,C 588 218.0 3:31 1.05 0.65 0.01 
309.3 592 219.0 3:33 1.05 0.69 0.08 
310.1 592 220.1 3:33 1.05 0.59 0.00 
3ll.k 588 221.1 3:3k 1.05 0.52 0.08 
312.6 588 222.0 3:35 1.05 0.63 0.08 
313.8 5:8 223.0 3:36 1.05 0.81 0.08 
3lk.k 588 22k.l 3:36 1.05 0,kC 0.08 
315.2 589 225.2 3:39 1.05 0.46 0.08 
315.6 588 226.0 3:39 1.05 0.1T 0.00 
316.3 588 229.1 3:39 1.05 O.k8 0.00 

: . 



Brillbpte Drilling Data Printout 
COUPANT : BIIP PBTUOLBDU 
UBLL : UIBSRVA - 2 

TIM DBPTU URRT. RGP 908 RPR TRQ SPP PLOY UVD UBIGBT 
DBPTR IW OVT IU OUT 

b:mr:rec I I a/h klb rrp pri IPI a 

UVD TUUP 
111 OUT 
deg C 

UTUS PVT -BIT--- BCD DXC GAS 
DBPTR DIST IRS 

I bbl I bkrr rg I 

19:15:35 
19:+6:09 
19:16:3? 
l?:k9:08 
19:+9:52 
l?:k8:20 
19:18:18 
l?:k9:2+ 
19:+9:56 
19:51:+1 
19:52:00 
19:52:19 
1?:52:55 
19:53:30 
19:53:58 
19:51:35 
19:55:29 
19:56:05 
l9:56:38 
18:06:55 
18:09:5+ 
18:09:29 
18:10:30 
18: lo:43 
Id: lo:52 
lb:ll:Ok 
I8:11:26 
18:12:51 
18: 13:21 
18:11:16 
18:15:09 
18:15:51 
II: 19:03 
II: 19:58 
18:19:19 
18:21:00 
l8:25:23 
18:32:33 
I8:+0:33 
18:16:45 
18:49: 41 
18:50:06 
lB:50:31 
18:51:01 
18:51:+8 

348.0 348.0 104.6 3 101 Tt 2TO 432 0 1.04 1,Ok 
319.0 349.0 112.5 3 104 96 291 433 0 1.04 1104 
350.1 350.1 128.5 2 104 92 268 433 0 1.01 1.04 
351.1 351.1 116.1 2 104 68 290 133 0 1.04 1.04 
352.1 352.1 89.8 1 104 69 261 133 0 1.04 1.04 
353.0 353.0 126.3 1 104 92 269 (32 0 1.04 1.04 
354.0 354.0 126.8 2 1Ok 98 285 (33 0 1.04 1.04 
355.1 355.1 138.8 2 104 91 290 432 0 1.04 1.04 
356.0 356.0 111,l 2 104 96 295 432 0 I.04 1.04 
359.1 359.1 34.3 9 103 108 294 432 0 1.04 1.04 
358.1 358.1 211.9 13 104 101 283 432 0 1.04 1.04 
359.1 359.1 lB9.9 11 103 111 286 432 0 1.04 1.04 
360.0 360.0 99.0 11 103 125 290 I32 0 1.04 1.04 
361.1 361.1 110.2 10 103 113 28B (32 0 1.04 1.04 
362.1 362.1 128.6 8 104 88 289 133 0 1.04 1.04 
363.0 363.0 95.9 5 104 81 299 433 0 1.04 1.04 
364.0 364.0 66.9 2 104 93 291 433 0 1.04 1.04 
365.0 365.0 108.9 2 101 91 269 (32 0 1.04 1.04 
366.1 366,l 126.8 3 104 96 292 132 0 1.04 1.04 
369.1 369.1 tka? 5 104 82 2B8 432 0 la04 1.04 
368.1 368.1 61.0 11 101 115 2T2 424 0 1.04 1.04 
369.0 369.0 36.9 24 103 203 32k 125 0 1.04 1.04 

’ 390.0 390.0 59.0 25 104 155 290 (25 0 1.04 1.04 
391.1 391.1 339.6 18 101 104 283 426 0 l.Ok 1.04 
392.2 392.2 525.9 12 104 82 260 428 0 1.04 1.04 
393.1 393.1 296.9 8 104 81 260 426 0 1.04 la04 
391.1 394.1 162.2 4 104 92 259 128 0 1.04 1.04 
395.5 395.5 381.9 2 104 92 258 429 0 1.04 1.04 
396.0 396.0 119.4 2 104 90 261 429 0 1.04 1.04 
399.0 399.0 68.2 2 104 88 262 429 0 1.04 1.04 
398.0 398.0 90.6 4 104 92 268 426 0 1.04 1.04 
399.1 399.1 89.8 3 104 89 280 426 0 1.04 1.04 
380.0 380.0 49.9 5 104 102 292 426 0 1.04 1.04 
38180 381.0 65.5 6 104 108 292 429 0 1.04 1.04 
382,O 382.0 15.4 8 104 119 299 It? 0 1.04 1.04 
383.0 383.0 35.5 14 104 144 293 429 0 la04 1.04 
384.0 381.0 14.1 20 101 151 312 426 0 1.04 1.04 
385.0 385.0 8.2 24 101 180 303 426 0 1.04 1.04 
386.0 386.0 9.9 25 104 161 322 126 0 1.01 1.04 
389.0 389.0 9.9 25 104 196 321 426 0 1.04 1.04 
388.0 388.0 20.5 23 104 155 314 (25 0 1.04 1.04 
389.1 389.1 181.5 lk 104 102 292 k26 0 1,Ok 1.04 
390.0 390.0 139.8 9 103 110 219 426 0 1.04 1.01 
391.1 391.1 128.8 5 104 99 262 426 0 1.04 1.04 
392.0 392.0 100.6 2 104 99 259 429 0 1.04 1.04 

14.0 14.9 319.0 588 228.0 3:38 1.05 0.19 0.00 
14.0 14.9 319.8 589 229.0 3:39 1.05 0.19 0.00 
14.0 14.9 318.1 588 230.1 3:39 1.05 0.14 0.00 
14.0 14.9 319.0 588 231.1 3:kO 1.05 O.k3 0.00 
14.0 14.9 320.1 583 232.1 3:kO 1.05 0.15 0.00 
14.0 14.9 321.0 580 23380 3:kl 1.05 0.11 0.00 
14.0 14.9 32116 598 234.0 3:41 1.05 0.45 0.00 
14.0 15.0 322.3 596 235.1 3:+2 1.05 O,k3 0.00 
14.0 14.9 322.8 596 236.0 3:+2 1.05 0.46 0.00 
14.0 14.9 325.3 592 239.1 3:kk 1.05 0.86 0.00 
14.0 14.9 325.8 600 238.1 3:kk 1.05 0.51 0.00 
14.0 14.9 326.9 606 239.1 3:+5 1.05 0.51 0.00 
14.0 14.9 328.0 611 240.0 3:k5 1,05 0.69 0.00 
11.0 14.9 328.0 629 2kl.l 3:46 1.05 0,Ck 0.00 
14.0 14.9 328.3 630 242.1 3:46 1.05 0.56 0.00 
14.0 14.9 329.1 632 243.0 3:lT 1.05 0.55 0.00 
11.0 14.9 330.3 628 241.0 3:18 1.05 0.56 0.00 
14.0 14.9 331.2 625 245.0 3:+8 1,05 0,IT 0.00 
14.0 14.9 332.5 620 246.1 3:O 1.05 0,kC 0.00 
11.0 lk.9 338.8 683 249.1 3:52 1.05 0.82 0.00 
14.0 lk.9 340.2 681 248.1 3:53 1.05 0.80 0.00 
11.0 14.9 342.6 681 249.0 3:5k 1,05 1.10 0,OO 
14.0 14.8 344.2 699 250.0 3:55 1.05 0.99 0.00 
14.0 14.8 341.4 699 251.1 3:56 1.05 0.12 0.00 
13.9 14.8 3kk.T 880 252.2 3:56 1.05 0.28 0.00 
14.0 1418 3k5.0 699 253.1 3:56 1.05 0.39 0.00 
11.0 14.8 345.6 699 251.1 3:56 1.05 0.43 0.00 
14.0 14.8 349.9 699 255.5 3:59 1.05 0.25 0.00 
13.9 14.8 348.1 680 256.0 3:59 1.05 Ook8 0.00 
14.0 14.9 3+9,8 699 259.0 3:58 1.05 0.51 0.00 
14.0 14.9 351.0 694 258.0 3:59 1.05 0.59 0.00 
14.0 14.9 352.0 668 259.1 3:CO 1.05 0.55 0.00 
14.0 14.9 353.9 663 260.0 k:Ol 1.05 0.69 0.00 
14.0 14.9 355.2 661 261.0 4:02 1.05 0.68 0.00 
1k.D 14.9 359.3 660 282.0 1:03 1.05 0.19 0.00 
14.0 14.9 359.8 662 263.0 +:05 1.05 0.95 0.00 
14.0 14.9 366.3 662 264.0 4:09 1.05 1.30 0.00 
14.0 14.9 369.1 664 265.0 I:19 1.05 1.50 0.00 
14.0 14.6 380.0 665 266.0 I:25 1.05 1.54 0.00 
14.0 11.6 383.5 662 26T.O 1:31 1.05 1.M 0.00 
11.0 14.6 381.0 649 268.0 I:34 1.05 1.23 0,DO 
14.0 14.6 384.1 648 269.1 I:34 1.05 0.55 0.00 
11.0 14.6 384.1 6k8 2T0.0 4:31 1.05 0.55 0.00 
14.0 14.6 384.2 648 291.1 +:35 1.05 0.50 0.00 
14.0 14.6 384.4 649 292.0 +:36 1.05 O.k5 0.00 



DrillBfte Drilling D&r Printout 
COUPAUT : BBP PBTDOLEDY 
YBLL : MIIMVA - 2 

TUB DRPTR VBRT . RGP ROB RPR TRQ SPP PLOY RUD UBIGBT 
DIPTP IN OUT IN OVT 

b:rr:rec I 8 r/h tlb mp pri IPI 8l 

UVD TRUP 
IN OVT 
deg C 

RRTNS PVT -BIT--- ICD DXC GAS 
DEPTR DIST IRS 

I bbl I hkrr sg I 

18:52:25 393.1 3l 
18:52:5? 39k.l 3’ 
I8:53:58 395.9 3 
18:55:55 391.0 31 
19:03:01 398.0 3 
19:03:08 399.0 3 
19:Ok:lC 400.0 4 
19:0+:36 401.0 4 
19:05:08 402.0 k 
19:06:02 103.0 I 
19:06:20 404.0 k 
19:06:+6 405.0 4 
19:Od:Ol 406.0 k 
19:08:k9 kOT.0 k 
19:09:01 4OB.O I 
19:09:k9 409,O k 
19:lO:kT klO,O k 
19:11:28 kll.0 k 
19:11:59 412.0 4 
19:13:08 413.0 k 
19:13:13 klka0 k 
19:1+:06 kl5,O k 
19: 1k:kk kl6mO 4 
19: 15:28 419.0 4 
19:16:12 418.0 k 
19:16:53 419.0 k 
19: 19:35 (20.0 4 
19: 18:03 k21,O k 
19: 18:28 422.0 4 
19: 18:53 423,O k 
19:21:30 42k.0 4 
19:22:18 425.0 4 
19:31:29 426.1 k 
19:32:00 It?,0 k 
19:32:31 It%.0 4 
19:33:06 429.1 4 
19:33:36 13001 4 
19:3+:09 431.0 k 
19:3k:k2 (32.1 k 
19:35:19 (33.1 4 
19:35:5? k34,l k 
19:36:13 135.0 I 
19:3?:19 k36.0 4 
19:39:+8 439.0 k 
19:38:25 438.0 k 

3.1 lOk.9 2 104 94 259 It? 0 1.04 1.04 
k.1 tk8.3 2 1Ok 90 260 (29 0 1.04 1,Ok 
5.9 111.2 1 101 68 260 429 0 1.04 1.04 
9.0 121.5 1 1Ok 98 300 429 0 1.04 1.04 
8.0 138.k 1 104 Tk 310 434 0 1.04 1.04 
9.0 138.1 1 1Ok 84 320 439 0 1.04 1.04 
10.0 111.2 3 104 84 320 (36 0 1.04 1.04 
11.0 138.9 5 104 93 320 (39 0 1.04 1.04 
‘2.0 88.5 11 104 124 320 439 0 1.04 1.04 
‘3.0 66.9 12 1Ok 132 320 (39 0 1.04 1.04 
14.0 llk.3 6 104 100 310 440 0 1.04 1.04 
15.0 186.4 1 1Ok 98 310 441 0 1.04 1.04 
16.0 190.6 0 104 111 310 kkl 0 l.Ok 1.04 
19.0 135.6 0 1Ok 125 310 kkl 0 l.Ok 1.04 
18.0 110.9 0 101 T5 310 kk5 0 1.04 1.04 
19.0 69.9 2 101 94 320 kkk 0 1.04 1.04 
0.0 99.0 10 1Ok 104 350 444 0 I,04 1.04 
1.0 T6.8 8 104 100 350 kkk 0 l*Ok 1.01 
2.0 B3.2 10 104 106 350 kk3 0 1.04 1.04 
3.0 121.1 16 104 139 320 kkk 0 1.04 1.04 
k.0 121.1 10 101 118 310 444 0 1.01 1.04 
5.0 13111 I 104 99 310 kkk 0 1.04 1.01 
86.0 109.1 2 104 92 300 kkk 0 1.04 1.04 
,?,O 89.8 4 104 96 310 144 0 1.04 1.04 
m8.0 81.2 2 104 90 310 444 0 1.04 1.04 
59.0 85.4 2 104 91 310 444 0 1.04 l.Ok 
10.0 90.4 4 104 95 320 444 0 1.04 1.04 
11.0 113.3 k 1Ok 99 320 kkk 0 1.01 1.04 
12.0 134.5 4 1Ok 83 330 kkk 0 1.04 1.04 
13.0 150.3 6 104 80 330 444 0 1.04 1.04 
14.0 26.8 5 99 8k 333 kkk 0 1.04 1.04 
15.0 39.1 6 99 88 324 445 0 1.04 1.04 
16.1 26.1 6 102 80 295 431 0 1.04 1.04 
19.0 113.k 4 103 85 292 429 0 1.01 1.04 
18.0 12k.l 2 103 95 289 429 0 l.Ok 1.04 
!9,1 125.6 3 103 98 286 429 0 1.04 1.04 
IO.1 119.2 2 103 90 280 I29 0 1.04 1.04 
Il.0 115.2 1 103 Tk 299 129 0 l.Ok 1.04 
12.1 111.6 2 103 96 299 (29 0 1.04 1.04 
13.1 91.3 3 103 85 2T9 129 0 l.Ok l.Ok 
lk.l 91.1 2 103 T2 2Tk I30 0 l.Ok l.Ok 
15.0 TT.6 2 103 85 296 430 0 1.04 1.04 
16.0 99.1 5 103 92 291 (30 0 1.01 l.Ok 
19.0 124.1 3 103 85 216 (30 0 1.01 1.04 
18.0 96.8 2 103 B3 296 430 0 1.01 1.04 

11.0 Il.6 
11.0 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 1+,5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 lk.5 
13.9 11.5 
13.9 lk.5 
13.9 lk.5 
13.9 14.5 
13.9 14.5 
13.9 lk.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
13.9 14.5 
14.0 14.5 
14.0 14.5 
14.0 lk.5 
14.0 14.5 
14.0 11.5 
14.0 14.5 
14.0 14.5 
14.0 14.5 
14.0 14.5 
lk.0 lk.5 
14.0 lk.5 
14.0 14.5 
lk.0 lk.5 
11.0 11.5 
11.0 lk.5 

38k.k 6kB 213.1 k:36 1.05 O,k6 0.00 
38k.5 6k6 2Tk.l k:36 1.05 0.31 0.00 
384.6 6k9 295.9 I:36 1.05 0.30 0.00 
384.9 851 296.0 k:39 1.05 0.33 0.00 
385.1 618 299,O k:39 1.05 0.26 0.00 
3B5.1 648 298.0 k:39 1.05 0148 0.00 
385.1 649 299.0 I:39 1.05 0.50 0.00 
385.2 818 280.0 k:kO 1.05 0.62 0.00 
385.3 649 281.0 k:kO 1.05 0.69 0.00 
3B5.4 649 282.0 k:kO 1.05 0.98 0.00 
3Bl.k 649 283.0 k:k2 1.05 O,k3 0.00 
385.5 849 284,O k:42 1.05 O,k3 0.00 
385.6 6k6 2B5.0 k:k3 1.05 0.31 0.00 
315.1 6k6 286.0 k:k3 1.05 0.28 0.00 
385.8 615 28T.O I:43 1.05 O,k3 0.00 
385.9 639 288.0 k:k3 1.05 0,6B 0.00 
3B6.0 633 289.0 k:k3 1.05 0.65 0.00 
3BC.l 633 290.0 k:kk 1.05 0.59 0.00 
386,s 632 291.0 +:+I 1.05 0.84 0.00 
386.5 631 29210 +:I5 1.05 0.60 0,OO 
386.5 631 293.0 k:kC 1.05 0.5k 0.00 
386.6 630 291.0 k:kT 1.05 0.51 0.00 
3B6.9 630 295.0 k:k? 1.05 0.51 0.00 
386.8 631 296,O k:kI 1.05 0.53 0.00 
386.9 630 299.0 k:k9 1.05 0.51 0.00 
389.0 631 298.0 +:50 1,05 0.51 0.00 
389.1 632 299.0 k:51 1.05 0,kC 0.00 
389.1 629 300.0 I:52 1.05 0.18 0.00 
389.2 626 301.0 I:52 1.05 0.0 0.00 
389.2 .621 302.0 k:52 1.05 0.92 0.00 
390.8 616 3Ok.5 +:53 1.05 0.81 0.00 
392.0 614 305.0 +:5k 1.05 O.Tl 0.00 
395.9 902 306.1 +:56 1.05 0.85 0.00 
396.0 900 309.0 I:69 1.05 0.52 0.00 
396.2 901 308.0 +:5? 1.05 Oak5 OtOO 
396.5 699 309.1 k:58 1.05 0.11 0.00 
396.1 900 310.1 k:58 1.05 0.15 0.00 
396.8 699 311.0 k:59 1.05 O,k3 0.00 
396.8 TOO 312.1 +:59 1.05 O,k6 0.00 
391.3 TOO 313.1 I:60 LO5 0.51 0.00 
400.6 TOO 311.1 5:01 1.05 Oak? 0.00 
401.5 TOO 315.0 5:01 1.05 0.5k 0.00 
kO2.1 TOO 316.0 5:02 1.05 0.56 0.00 
402.5 TOO 311.0 5:02 1.05 0.41 0.00 
603.8 900 311.0 5:03 1.05 0.50 0.00 
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DrillBIte Drilling Datr Printout 
COUPAYT : BUP PBTROLBVU 
UBLL : UIUBRVA - 2 

TIUB DBPTII 

b:rr:rec I 

VBRT . ROP UOB EPU TRfl SPP FLOU UVD UBIGUT 
DBPTU Ill OVT IN OVT 

I dhr klb alp psi IPA St 

UVD TBUP 
IN OVT 
deg C 

RRTWS PVT --BIT--- BCD DXC GAS 
DBPTR DIST RRS 

I bbl I hh:lA St I 

19:39:05 
19:39:kC 
19: kO:l? 
19:10:50 
19:11:33 
19:12: 19 
19:k2:56 
19:+3:+6 
19:++:33 
19:+5:10 
19:+5:+8 
19: 46:tk 
19:+6:56 
19:19:36 
19:+8:19 
19:+9:22 
19:58:2k 
19:59:1+ 
19:59:+3 
20:00: 42 
2O:Ol:OT 
20:01:20 
20:Ol:kO 
20:02:12 
20:02:52 
20:03:36 
2O:Ok:lT 
2O:Ok:kT 
20:05:31 
20:06: 15 
20:06:52 
20:09:29 
20:08:03 
20:08:+9 
20:09:29 
2O:lO:OT 
20:10:51 
20:11:39 
20:12:18 
20:13:11 
20:lk:Ol 
20: 16:06 
20:16:kk 
2O:lT:lk 
20: 18:Ol 

I39.0 439,O 90.6 1 103 92 298 (30 0 1,ok 1,ok 
440.0 kkO,O 91.5 2 103 86 298 129 0 1.04 1.01 
(11.1 141.1 118.1 2 103 93 280 429 0 1.04 1,Ok 
442.0 142.0 111.3 2 103 82 281 429 0 1.04 la04 
443.1 ((3.1 85.9 2 103 92 285 429 0 1.04 1.04 
111.0 441.0 T9.1 2 103 94 294 429 0 1.04 1.04 
445.0 445.0 106.9 3 103 98 310 429 0 1.04 1.04 
kk6.0 446.0 91.5 3 103 86 314 429 0 1.04 1.04 
449.1 kk?,l 81.8 5 103 92 309 429 0 1.04 I,04 
418.1 kk8,l 99.3 5 103 85 310 429 0 1.04 1.04 
419.0 449.0 93.1 5 103 83 302 429 0 1.04 1.04 
450.1 450.1 109.1 3 103 98 300 428 0 1.04 1.04 
451.0 451,O 110.4 k 103 86 295 429 0 1.04 la04 
152.0 452.0 95.6 5 103 91 292 129 0 1.04 1.04 
153.0 453.0 89.8 6 103 90 290 429 0 1.04 1.04 
454.0 154.0 55,l 6 103 86 290 130 0 1.04 1.04 
155.0 455,O 25.4 8 105 123 288 433 0 la04 1.04 
456.0 456.0 95.8 12 105 143 285 434 0 1.04 1.04 
459.0 459.0 123.1 12 105 143 281 434 0 1.04 1.04 
458.0 458.0 69.3 15 105 168 288 434 0 1.04 I,04 
459.2 159.2 220.6 14 104 98 283 135 0 1.04 1.04 
160.0 460.0 260.9 9 105 89 282 I35 0 1.04 1.04 
461.0 161.0 201.1 3 105 92 280 434 0 1.04 1.04 
162.0 (62.0 112.5 1 105 91 296 434 0 1.04 1.04 
463,O 463.0 90,O 1 105 95 306 134 0 1.04 1.04 
464,O 164.0 8184 1 105 95 305 434 0 1.04 1.04 
465.0 465.0 92.3 1 105 96 309 434 0 1104 1.04 
466.0 (66.0 119.0 2 105 81 300 434 0 1.04 1.04 
k69aO 169.0 86.2 1 105 98 286 435 0 1.04 1.04 
468.0 468.0 124.1 0 105 80 289 435 0 1.04 1.04 
469.0 469.0 95.8 2 105 89 292 435 0 la04 1.04 
490.0 190.0 102.3 2 105 94 291 434 0 1.04 1.04 
491.0 491.0 480.0 1 105 92 292 434 0 1104 1.04 
192.1 492.1 163.9 1 105 88 295 434 0 1.04 1.04 
493.0 493.0 89,6 3 104 94 298 435 0 1.04 1.04 
k?k,O k?k,O 90.0 3 102 91 298 435 0 1.04 1.04 
495.0 kT5.0 89.8 2 102 99 298 435 0 1.04 1.04 
496.1 496.1 82.3 2 102 69 300 435 0 1.04 la04 
k??,O 499.0 86.9 2 102 69 306 435 0 1.04 1.04 
498.0 19810 69.9 5 102 89 319 434 0 l.Ok 1.04 
499.0 199.0 Tl.5 T 102 99 334 (34 0 1.04 1.04 
180.0 kBO.0 28.8 15 102 150 364 (34 0 1.01 1.04 
181.0 481.0 100.9 IT 101 113 311 I34 0 1.01 1.04 
182.1 182.1 125.9 12 101 18 305 135 0 1.04 1.04 
483.0 483.0 15.8 6 102 98 298 435 0 1.04 1.04 

14.0 14.5 
14.0 14.5 
14.0 14.5 
14,O 11.5 
14.0 11.5 
14.0 14.4 
1k.O lka5 
14.0 lkm5 
14.0 14.5 
14.0 14.5 
1480 14.5 
14.0 14.5 
14.0 14.5 
14.0 14.5 
11.0 14.5 
1k.O 14.5 
14.0 14.4 
lk,O 14.4 
14.0 14.4 
14.0 lkmk 
I+,0 14.1 
14.0 14.4 
14.0 lk,k 
14.0 11.1 
14.0 14.4 
14.0 1414 
lk,O 14.4 
lk.0 1k.k 
14.0 14.4 
14.0 14.4 
14.0 lk,k 
14.0 14.4 
14.0 14.4 
lk,O 14.4 
14.0 14.4 
14.0 II.4 
14.0 14.3 
14.0 14.3 
14.0 11.3 
11.0 14.3 
lk.0 14.3 
11.0 14.3 
14.0 lk.3 
14.0 lk.3 
14.0 14.3 

(04.9 699 319.0 5:Ok 1.05 O.kC 0.00 
(05.2 900 320.0 5:Ok 1.05 0.49 0.00 
(05.2 699 321.1 5:05 1.05 0.45 0.00 
105.2 699 322.0 5:05 1.05 Oak5 0.00 
406.9 692 323.1 5:06 1.05 0.48 0.00 
+08,5 686 324.0 5:OT 1.05 0.51 0.00 
409.3 686 325.0 5:08 1.05 0.50 0.00 
410.2 681 326.0 5:08 1.05 0.58 0.00 
411.3 699 329.1 5:09 1.05 0.61 0.00 
412.1 698 328.1 5:10 1.05 0.56 0.00 
412.6 699 329.0 5:lO 1.05 0.59 0.00 
413.2 698 330.1 5:ll 1.05 0.51 0.00 
114.2 696 331.0 I:12 1.05 0.53 0.00 
415.2 699 332.0 5:12 1.05 0.58 0.00 
416.1 699 333.0 5:13 1.05 0.60 0.00 
419.5 6T9 334.0 5:lk 1.05 0.90 0.00 
(23.3 681 335.0 5:16 1.05 0.94 0.00 
423.9 681 336.0 I:19 1.05 0.96 0.00 
424,O 682 339.0 5:18 1.05 0.65 0.00 
k2k.k 693 338.0 5:19 1.05 0.83 0.00 
424.6 669 339.2 5:19 1.05 0.50 0.00 
424.9 869 340.0 5:19 1.05 0.41 0.00 
424.9 866 3kl.0 I:20 1.05 0.39 0.00 
(25.1 662 342.0 5:20 1.05 O,k2 0.00 
425.2 660 343.0 5:21 1.05 0.49 0.00 
425.2 658 344.0 5:22 1.05 0.15 0.00 
425.2 656 3k5.0 I:22 1.05 0.46 0.00 
(25.2 656 346.0 5:23 1.05 O.kl 0.00 
425.5 656 349.0 5:23 1.05 0.45 0.00 
426.4 655 348.0 5:tk 1.05 0.36 0.00 
429.6 655 3k9.0 5:25 1.05 O,k9 0.00 
428.6 656 350.0 5:25 1.05 0.11 0.00 
429.9 655 351.0 5:25 1.05 0.18 0.00 
130.9 656 352.1 I:26 1.05 0.39 0.00 
432.1 656 353.0 5:28 1.05 0.52 0.00 
433.0 656 354.0 5:tT 1.05 0.51 0.00 
43k.O 659 355.0 5:28 1.05 0.52 0.00 
435.2 658 358.1 5:29 1.05 0.53 0.00 
436.2 65k 359.0 5:29 1.05 0.52 0.00 
439.6 648 358.0 5:30 1.05 0.63 0.01 
438.8 649 359.0 I:31 1.05 0.68 0.00 
kk2.1 Ckk 360.0 5:33 1.05 1.03 0.06 
kk3.0 615 361.0 5:3+ 1.05 0.93 0.06 
43.T 6kk 362.1 5:3k 1.05 0.61 0,OQ 
kkk.6 643 363.0 5:35 1.05 0.62 0.06 



Drillll~tc Drilling Datr Printout 
COUPAN? : BIP PBtllOLKOll 
YBLL : IltWVA - 2 

TIUB DBPTU VW, 8OP UOB DPII TEQ SPP PLOY NUD UBIGIIT HUD TBUP RITWS PVT --BI’F- BCD DXC GAS 
DBPTfl Ill OUT IN OUT IW OUT DBPTA DIST BRS 

b:rm:wc m I m/br klb rap pri IPI Bg dcg C I bbl I bb:u Bg x 

20:tT:ll 484,O 48I.O 39.1 3 103 98 286 429 0 1.04 1.01 14.0 14.2 118.6 646 361.0 5:3? 1.05 O,C? 0.00 
20:2?:46 465.0 165,O 104.8 I 103 89 287 I30 0 1.04 1.01 14.0 ldst 449,4 645 365.0 5:3? 1.05 0.54 0.00 
20:28:22 486,O 486.0 105.9 I 102 91 289 I30 0 1.04 1,01 11.0 11,2 150.1 615 366.0 5:38 1.05 0.51 8.08 
20:28:56 481.0 481.0 113.1 5 102 81 293 130 0 1.04 1.01 14.0 14.2 451.3 641 361.0 5:38 1,05 0.53 0.00 
20:29:30 188,l 488.1 113.1 5 103 92 299 130 0 1.01 1.01 11.0 14.2 152.1 615 368.1 5:39 1.05 0.53 0.00 
20:30:01 489,O 489.0 113.1 k 103 18 302 130 0 1.04 1.04 14.0 I#.2 152.8 613 369.0 5:39 1.05 0.50 0.00 
20:30:39 490.0 190.0 103.6 3 103 81 306 430 0 1.01 1.04 11.0 11.2 453.5 613 310.0 5:40 1.05 0.51 0.00 
20:31:19 191,o 191.0 89.4 4 103 100 310 130 0 1.01 1.01 11.0 Il.2 153.9 615 311.0 5:11 1.05 0.51 0.00 
20:31:58 192.0 192.0 92,3 5 102 91 309 130 0 1.04 1.01 14.0 11.2 154.1 613 312.0 5:41 1.05 0.58 0.00 
20:32:40 193.0 493.0 85.1 5 103 138 309 130 0 1.04 1.01 11,O 11.2 151,l 613 313.0 5:42 1.05 0.61 0.00 
20:33:19 194.0 491.0 92,3 4 103 111 301 130 0 1.04 1.01 14.0 11,2 154.1 643 3T4.0 I:43 1.05 0.57 0.00 
20:33:49 195.1 195.1 128.6 3 103 I9 301 I30 0 1.04 1.01 11.0 14.2 451,l 613 3?5,1 5:43 1.05 O,IT 0.00 
20:35:15 197.0 497.0 82.4 3 103 77 293 131 0 1.04 1.04 11,O 11.2 156.1 643 311.0 5:45 1.05 0.55 0.00 
20:35:56 498,O 498.0 95.2 3 103 83 281 131 0 1.01 1.04 11,O Il.2 156.1 613 3T8.0 5:45 1.05 0.53 0.00 
20:36:2? 199,l 199.1 12?.1 3 103 16 292 131 0 la04 1.01 II,0 11.2 156.1 612 319.1 I:46 1.05 0.46 0,OO 
20:36:59 500.0 500,O 100.0 3 103 T8 288 130 0 l,Od la01 l(,O 14.2 456.6 611 380.0 5:46 1.05 0.52 0.00 
2O:JT:ll 501.0 501.0 85.T 4 103 II 281 130 0 1.01 1.01 14.0 14.2 451.5 614 381.0 5:1? 1.05 0.56 0.00 
20:39:0? 503,O 503.0 100.9 3 103 16 293 I31 0 1,01 1.01 14.0 11.3 460.6 643 383.0 5:48 1.05 0,55 0,OO 
20:39:18 504.0 501.0 85,3 3 103 T8 292 I31 0 1.01 laOI 14.0 11.3 162.1 643 384.0 5:49 1.05 0.53 0.00 
20:40:34 505.0 505.0 80.9 3 103 11 294 131 0 1.04 1.01 14,O 11.2 463.1 643 385,O 5:50 1.05 0.56 0.00 
20:11:18 506,O 506.0 86.2 I 103 80 299 431 0 1.01 1.04 11.0 11.2 464,l 613 386.0 5:51 1.05 0.55 0.00 
20:42:09 507.0 501.0 TO,6 I 103 T8 298 I31 0 1.04 1.04 11.0 11.2 165.3 613 38T.0 5:51 la05 0.59 0.00 
20:42:53 508.0 508.0 86.1 I 103 85 301 I30 0 1.04 1.04 14.0 11.2 166.1 6k2 388.0 5:52 1.05 0.51 0.00 
20:13:40 509.0 509.0 16.1 I 103 89 298 130 0 1.01 1.04 11.0 11.2 461.3 641 389.0 5:53 1.05 0.61 0,OO 
20:41:21 510,O 510.0 81.8 5 102 86 298 130 0 1.04 1.01 Il.0 11.2 468.2 641 390.0 5:51 1.05 0.59 0.00 
20:15:10 511.0 511.0 15.0 6 103 95 298 430 0 1.01 1.01 14.0 14.2 169.3 631 391.0 5:55 1.05 0.65 0.00 
20:16:00 512.0 512.0 11.3 1 103 91 299 131 0 1.04 1.04 11.0 14.2 410.8 632 392.0 5:55 1.05 0.68 0.00 
20:54:19 513.0 513.0 31.2 10 102 109 302 132 0 1.01 1.04 11.1 11.2 115.3 628 393.0 5:5? 1.05 0.91 0.00 
20:55:35 511,O 511,O T8.3 13 101 130 305 133 0 1.04 1.04 14.0 11.2 176.2 621 394.0 5:58 1.05 0.16 0.00 
20:56:22 515.1 515.1 80,O 15 101 135 305 132 0 1.04 I,01 14.0 11.2 411.2 621 395.1 5:59 1.05 0.11 0.00 
20:5?:04 516.0 516.0 81.7 I? 100 119 303 433 0 1.01 1.04 11.1 11.2 418.1 626 396.0 5:60 1.05 0.?8 0.00 
20:5?:51 511.0 511.0 81.2 19 101 160 302 433 0 la04 1.04 11.1 14.2 118.9 626 391.0 6:00 la05 0.82 0.00 
20:58:3? 518.0 518.0 TT.? 21 101 I?? 298 433 0 1.04 1,04 14.0 11.2 119.4 628 398.0 6:01 1.05 0,115 0.00 
20:59:19 519.0 519.0 85.1 21 101 112 295 433 0 1.01 lmO4 14.0 14.2 419.1 624 399,O 6:02 1.05 0.82 0,OO 
21:00:06 520.0 520,O 16.6 20 101 lT5 301 433 0 1.04 1.04 11.0 14.2 480.3 619 100.0 6:03 1.05 0.81 0.00 
21:01:01 521.0 521.0 69.2 20 100 188 304 434 0 1.04 1.01 14.0 14.2 481.1 615 IOlmO 6:03 1.05 0.81 0.00 
21:02:01 522.0 522.0 56.5 22 101 181 359 133 0 la01 1,04 14.0 1412 182.8 611 102.0 6:05 1,05 0.94 0.00 
21:01:09 523.0 523.0 2818 25 101 200 106 I32 0 1.04 1.04 11.1 14.2 183.1 609 403,O 6:0? 1.05 1.18 0.00 
21:0?:35 524,O 524,O 17.5 29 101 189 313 433 0 1.04 1.04 14.0 11.2 481.6 610 401.0 6:10 1.05 1.31 0.00 
21:13:51 525,O 525.0 9.6 28 101 115 315 I33 0 la01 1.01 II,1 14.2 191.0 610 405.0 6:16 1.05 1.52 0.00 
21:20:34 526,O 526.0 8.9 21 101 115 356 433 0 1.04 1.01 14.1 ldal 506.2 609 106,O 6:23 1.05 1.53 0.00 
2l:tT:OT 521.0 52T.O 8.9 26 101 169 331 134 0 la01 1.04 14.1 11.0 512.2 611’ IO?,0 6:30 1105 1.52 0.00 
21:32:00 528.0 528.0 12.1 26 100 168 352 434 0 1.01 1.01 14.1 1399 516,T 612 408.0 6:34 1.05 1.41 0.00 
21:38:11 529.0 529,O 9.4 26 95 163 355 134 0 1.01 1.04 14.1 13.1 522.1 599 409.0 6:ll 1.05 1.18 0.00 
21:5?:32 530.0 530.0 3.1 26 101 128 306 434 0 1.04 1.01 11,l 13.6 526,l 598 110.0 6:60 1.05 1.65 0.00 

. 

. 
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DrillByte Drilling Data Printout 
COIIPAYY : BBP PBTEOLBUU 
VBLL : MIBDVA - 2 

TIWB DBPTH WT. 8GP UOB BPII TEQ SPP PLOY UUD UBIGHT IUD TBUP RBTNS PVT -BIT- BCD DXC GAS 
DBPTA IN OUT IN OUT IN OUT DBPTR DIST BUS 

h:rm:rec I I @/br klb rrp pri IP@ WI deg C I bbl a bb:ra Bg 1 

22:o 
12:l 
22:2 
22:3 
22:k 
22:5 
23:o 
13:l 
t3:3 
13:5 
10 s 
DO:0 
DO:1 
DO:3 
DO:4 
DO:5 
Dl:O 
Dl:l 
Dl:2 
Dl:k 
Dl:5 
D2:O 
D2:O 
D2:2 
D2:3 
D2:5 
D3:O 
DJ:l 
D3:3 
D3:5 
D3:5 

i:O9 531.0 531.0 ?a0 28 101 lkk 306 133 0 1,Ok 
:3? 532.0 532.0 T,l 27 101 155 327 133 0 l.Ok 

1:#9 533.0 533.0 5.1 25 101 110 33k 131 0 1.01 
i:51 53k.O 531.0 5.8 27 100 152 515 5kO 0 l.Ok 
I:32 535.0 535.0 1.8 26 100 152 (65 5kk 0 1,Ok 
I:31 536.0 536.0 6.6 26 100 172 158 513 0 1.04 
‘:51 537.0 537.0 6.9 26 100 155 190 515 0 l.Ok 
‘:16 538.0 538.0 6.5 26 101 155 160 552 0 la01 
1:16 539.0 539.0 1.1 26 101 lkk (59 552 0 1,Ok 
i:39 510.0 510.0 3.k 26 9k 153 k8k 550 0 1,Ok 
:pt 93 
!:52 511.0 511.0 3.1 27 ET 133 192 526 0 l.Ok 
I:03 512,O 512.0 3.9 27 66 160 (66 530 0 1.01 
I:42 543.0 513.0 5,l 28 83 166 188 53k 0 l*Ok 
,:31 511.0 5kk.0 5.9 29 83 158 (79 531 0 1.01 
1:3? 515,O 5k5.0 k,6 29 83 157 182 531 0 l.Ok 
i:52 516.0 516,O 5,2 28 83 163 (63 53k 0 1,Ok 
‘:#I 517.0 5kT,O 5.5 28 83 159 (75 536 0 l.Ok 
I:52 518.0 518.0 4.9 28 83 lk3 (42 537 0 l.Ok 
I:22 549.0 549.0 5.7 27 83 162 180 538 0 l.Ok 
I:53 550.0 550.0 k.8 27 83 158 (70 539 0 l.Ok 
:53 551.0 551.0 6.7 27 83 156 (58 5kO 0 l.Ok 

I:56 552,O 552.0 8,5 28 83 171 (59 5kl 0 l.Ok 
1:08 553.0 553.0 3.7 27 83 161 (72 5k6 0 l.Ok 
I:15 551.0 551.0 k.6 28 83 166 176 550 0 l.Ok 
:59 555.0 555.0 3.6 27 83 155 kk2 551 0 l.Ok 

‘:25 556.0 55690 k.8 27 83 155 167 552 0 l.Ok 
I:09 557,O 557.0 5.6 28 83 173 477 552 0 1.01 
1:05 558,O 558.0 3.5 28 83 152 492 552 0 1.01 
:29 559.0 559.0 3,T 28 81 lk8 (93 552 0 1.01 

I:06 560.0 560.0 I,3 28 8k 126 (30 549 0 l.Ok 

1,Ok 
1,Ok 
l.Ok 
l.Ok 
1.01 
l.Ok 
l.Ok 
1.01 
1.01 
1.01 

l.Ok 
1.01 
1.01 
1.01 
l.Ok 
l.Ok 
1.01 
l.Ok 
l.Ok 
1,Ok 
l.Ok 
1.01 
l.Ok 
l.Ok 
1.01 
1,Ok 
1.01 
1,Ok 
l.Ok 
1,Ok 

lk.1 13.k 5 
lk.1 13.3 5 
lk.1 13.2 5 
lk.1 13.1 5 
11.1 13.0 5 
11.1 13,o 5 
lk.1 12,9 5 
11.0 12.9 5 
lk.0 12.8 5 
lk,O 12.7 5 

11.0 12.6 5 
11.0 12.6 5 
1k.O 1215 5 
11.0 12.5 5 
11.0 12,5 5 
lk,O 12,k 5 
lk.0 12.k 5 
11.0 12.k 5 
11.0 12.3 5 
lk.0 12.3 5 
lk,O 12.2 5 
11.0 12.2 5 
lk.0 12.2 5 
11.0 12.1 5 
lk.0 12.0 5 
11.0 11.9 5 
11.0 11.8 5 
11.0 11.7 5 
lk.0 11.7 5 
11.0 11.6 5 

17.5 600 111.0 ?:09 
18.9 600 412.0 T:lT 
!9,6 (86 (13.0 ?:28 
IO.3 383 (11.0 ?:39 
It.2 (28 115.0 ?:52 
13.1 117 116.0 8:01 
13.9 323 117.0 8:10 
11.5 380 (18.0 I:20 
16.0 (68 (19.0 8:35 
18.0 505 120.0 8:52 

18.5 490 (21.0 8:5 
0.4 191 (22.0 9:1 
ll,k 193 k23,O 9:t 
12.0 495 421.0 9:3 
3.0 496 425,O 9:5 
#a0 499 126,O 1O:O 
4.7 501 427.0 1O:l 
5,T 502 128.0 10:t 
‘6.6 510 429.0 10:3 
~7.7 511 (30.0 1O:k 
8.3 512 k31.0 10:5 
9.0 513 132.0 1l:O 
IO.2 509 (33.0 11:t 
11.8 505 (31.0 11:3 
it,9 567 135.0 11:5 
13.7 56k 136.0 12:O 
14.4 565 (37.0 12:l 
1511 552 138.0 12:3 
16.9 550 439.0 12:k 
i7.k 550 (10.0 12:5 

I,05 1.62 O,O( 
1.05 1.60 O.Od 
1.05 1.6k II.01 
1.05 l.Ck 0.01 
1.05 1.69 0,OE 
1.05 1.60 0.04 
1.05 1.58 O,Ot 
1.05 1.59 0.04 
1.05 1.73 0.04 
1.05 1.76 0,Ok 

1.05 1.77 O,Oe 
1.05 lmT2 O.OE 
1.05 1.65 0.04 
1.05 1.62 O,O( 
1,05 1.69 O.Ot 
1.05 106k O,O( 
1.05 1.62 O.Ot 
1.05 1.66 0,OE 
1.05 1.60 O,Ot 
1.05 1.65 O,Ot 
1.05 1.56 O,Ot 
1.05 1.51 o,ot 
1.05 1.73 0.04 
1.05 1.67 0.04 
1.05 1.72 0.04 
1.05 1.65 0,Ok 
1.05 1.62 0,OP 
1.05 1.67 o.ot 
1.05 l.Tk O,O( 
1.05 1.67 o,ot 

PO04 to open pilot bole to 26’. 

. : 



DrillBIte Drilling Data Printout 
COHPANY : BRP PBTROLBM 
YBLL : HIWBRVA - 2A 

TIM DBPTR VBRT, Roe UOB RPH TRQ see PLOW HUD YBIGRT HUD TBMP tl8TNS PVT -o~IT-o BCD DXC GAS i 
DEPTH IN OUT IN OUT IN OUT DBPTU DIST UPS I 

h:ra:sec I B m/br klb alp psi gPr Bg deg C I bbl I bb:rr Bg = I 

21 scp 93 
Spud Uintrva-2A 6 22: 45 bra. 
RiWl, 26’ Security SlSJ (3x24 jcta) with 36” Hole Opener (4x20 jete). 
22:#5:23 ET,0 8780 5kn3 8 118 268 1120 1077 
22:#5:53 88.0 88.0 54.3 8 118 297 1120 1077 
22:#6:19 89.0 89,O 95.9 8 118 321 1120 1077 
22:#6:53 90.0 90.0 73.0 9 118 350 1120 1077 
22:kT:lk 9110 91.0 55,3 7 118 294 1120 1077 
22:#8:02 92.0 92.0 71.9 8 118 321 1120 1077 
22:52:34 93.0 93.0 57.8 9 118 327 1127 1076 
22:55:26 94.0 94.0 34.0 8 119 261 1139 1073 
22:56:40 95,o 95.0 29.5 8 119 260 1128 106k 
23:03:22 96.0 9610 26.8 8 119 267 1100 1070 
23:16:16 97,O 9110 (692 10 119 325 1121 1077 
23:19:01 98.0 98.0 60.5 10 119 206 678 1070 
23:20:52 99.0 99.0 17.0 7 119 208 680 904 
23:33:24 100.1 lOO,l 39.1 7 119 237 967 782 
23:35:11 101.0 101.0 27.8 8 118 218 1120 077 
23:3?:3? 102.0 102.0 30.2 7 119 256 1088 035 
23:#7:26 103.0 103.0 57.1 13 119 353 1124 077 
23:#8:32 104.0 104.0 5483 14 119 357 1126 077 
23:13:25 105.1 105.1 32.6 8 119 284 1146 076 
23:50:53 106.0 106.0 47.4 16 119 39k 1129 077 
23:52:11 107.0 107.0 46.0 17 119 409 1130 1077 
23:53:48 108.0 108.0 38.3 15 119 367 1150 1077 
23:5k:kl 109.0 109.0 67.1 16 119 398 1147 1078 
23:56:00 110.1 110.1 52.2 16 118 396 1122 1078 
23:57:08 111.1 111.1 52.7 18 119 399 1120 1077 
23:58:11 112.0 112.0 56.5 20 119 411 1120 1078 
23:59:k3 11311 113,l 43.9 20 119 380 1121 1078 
23:59:59 114.0 114.0 37.6 17 119 338 1122 1078 
22 Sept 93 
00:03:00 115,O 115,O 31.9 15 119 343 1125 1079 
00:05:28 116,O 116.0 25.0 12 119 298 1147 1079 
00:0?:#9 117.0 llT,O 26.5 11 119 289 1127 1079 
00:09:#8 118,O 11880 30.3 12 119 296 1120 1079 

36" Bole T.D, POOE to run 30” wing, 

0 l.Ok 1.04 14.0 1209 
0 1.04 1.04 14.0 12.9 
0 1.04 1904 lk,O 12.9 
0 1.04 1.04 14.0 12.9 
0 1.04 l.Ok 14.0 12.9 
0 1.04 1.04 lk,O 12a9 
0 1.04 1.04 14.0 12.9 
0 1.04 1,Ok 14.0 12.9 
0 1.04 1,Ok 14.0 1269 
0 1,Ok 1.04 14.0 12.9 
0 la04 I,04 lkal 12.9 
0 1104 1104 14.1 1289 
0 1.04 la04 14.0 1219 
0 1.04 1.04 14.0 12.9 
0 1.04 I,04 14.0 12.9 
0 1.04 1.04 14.0 12.9 
0 l.Ok 1.01 14.0 12.9 
0 1.04 1.01 11.0 12.9 
0 1.01 1.04 14.1 12.9 
0 1.01 l.Ok 14.0 12.9 
0 1.04 1.04 14.0 12a9 
0 1.04 1.04 14.0 1289 
0 1.04 l.Ok 14.0 12a9 
0 1.04 1.04 lk,O 12.9 
0 1.04 1.04 14.0 12.9 
0 1.04 1.04 lk,O 12.9 
0 1.04 1.04 lk,O 12.9 
0 1104 la04 14.0 12,9 

0 1.04 1.04 I#,0 12.9 
0 1,Ok 1.04 14.0 1299 
0 1.04 1.04 14.1 12.9 
0 1104 1,Ok 14.1 12.9 

99.1 417 2.0 0:03 1.04 0.72 OaOO 
99.1 417 3,O 0:05 1.04 0069 0.00 
99.1 417 410 0:06 1.04 0,63 0.00 
99.1 417 5.0 0:OE 1,Ok 0.63 0.00 
99.1 417 6,O 0:09 1,Ok 0.69 0.00 
9981 417 7.0 0:12 1.04 Oa62 0.00 
96.9 368 8.0 0:13 1,Ok 0.68 0.00 
98.3 467 9.0 0:15 l.Ok 0.71 0,OO 
97.3 491 10.0 0:lT 1tOk 0,68 0,OO 
9490 548 11.0 0:lE 1,Ok 0.71 0.00 
95.6 398 It,0 0:20 1.04 0.66 0.00 
85.4 575 13.0 0:21 1,Ok 0,58 OaOO 
86.7 601 14.0 0:23 la04 0.71 0.00 
9264 578 15.0 0:Ek 1004 0.57 0.00 
99.1 417 16.0 0:26 1.04 0,?2 0.00 
95.6 520 17.0 0:2? 1.04 0.70 0.00 
96,O 385 18.0 0:28 la04 0.66 0.00 
96.4 376 1900 0:29 1.04 0.68 0.00 
98.8 440 20,l 0:30 1.04 0.71 0.00 
97.4 362 21.0 0:32 1.04 0.73 0.00 
97.9 355 22.0 0:33 1.04 0.74 0.00 
9896 350 23.0 0:35 1.04 0.75 0.00 
99.0 362 24.0 0:35 1,Ok 0.66 0.00 
9985 384 25.0 0:3? 1.04 0.71 0.00 

100.0 404 26.1 0:38 1801 0.72 0.00 
lOOa 418 27.0 0:39 la04 0,?2 0,OO 
101.0 440 28,l 0:kO 1.04 0.75 0.00 
101.7 448 29.0 0:#2 1.04 O,?? 0.00 

102.9 450 30.0 0:kk la04 0,?9 0.00 
IOk,? 447 31.0 0:kO la04 0,110 0.00 
106.1 447 32.0 0:#9 1.04 0.78 0.00 
107.3 445 33.0 0:51 1.04 0.77 0.00 

,’ ‘. I 



DrillByte Drilling DAtA Printout 
COUPANY : BEP PBTROLRUH 
UBLL : HIWBRVA - 2A 

TIM DBPTE VBRT. ROP YOB RPH TRQ SPP PLOW HUD UBIGRT 
DBPTA IN OUT IN OUT 

h:Bl:BeC B a r/br klb Amp psi gpv Bg 

IUD TBNP RBTWS PVT 
IN OUT DBPTH 
deg C a bbl 

22 Sept 93 
RRBIl.1, 26’ Security S3SP vith 3x24 jcte. 
16:53:0# 12000 12000 43.9 18 79 275 840 817 0 l.Ok 1.04 
16:53:30 121.0 121,O 43.9 18 79 275 840 817 0 1.04 1,Ok 
16:53:56 122.0 122.0 67.9 20 88 286 859 821 0 1.04 1.04 
16:55:24 12310 123.0 42.9 19 91 251 907 826 0 1.04 1.04 
16:56:45 124.0 124,O 42.4 17 98 229 1227 923 0 l.Ok 1,Ok 
16:57:51 12590 125,O 56.5 16 100 227 1388 1038 0 l,Ok l.Ok 
16:59:06 126.1 126.1 54.1 15 117 232 1421 1085 0 1.04 1.01 
1?:00:09 127.0 127.0 5685 14 126 221 1420 1088 0 1.04 I,04 
1?:01:24 128,O 128,O 48.0 14 126 209 1421 1087 0 l.Ok l.Ok 
1?:02:#5 129.1 12901 49.8 15 120 236 1422 1088 0 1,Ok 1.04 
1?:03:36 130,l 13081 71.6 18 120 271 1424 1089 0 1104 l.Ok 
lT:Ok:30 131.1 131,l 66.7 20 120 264 1424 1089 0 1.04 1.04 
1?:05:21 132.0 132.0 68.6 20 120 275 1425 1089 0 I,04 1.04 
1?:06:15 13380 133.0 6667 20 120 241 1421 1089 0 1.04 1.01 
17:07:15 134.0 134.0 59.7 19 120 260 1126 1089 0 1.04 1,Ok 
17:24:40 135.1 135al 56.7 11 121 224 1450 1076 0 1.04 1.04 
1?:25:31 136.0 13600 69,9 18 121 271 145k 1077 0 1.04 1.01 
17:26:28 137.0 137.0 67.1 18 121 270 1458 1078 0 1.04 l.Ok 
1?:31:36 138.0 138.0 30.7 18 120 247 1156 1080 0 1.04 1.04 
17:57:#1 140.5 140.5 49.2 15 154 300 1666 1093 0 1.04 1.04 
lT:58:03 lkl,l lk1.1 60.9 17 139 306 1570 1087 0 1.04 1.04 
1?:58:kk 14210 lk2.0 28.2 18 140 290 1559 1088 0 1.04 IsOk 
17:59:35 lk3,O lk3,O 7307 15 140 281 1560 1085 0 1.04 1.04 
18:OO:lE lkkml 114.1 86.7 17 141 309 1561 1085 0 1.04 1.04 
18:01:05 115.1 145,l 80.9 19 141 298 1570 1086 0 1.04 1.04 
18:01:50 lk6aO 146.0 80,O 18 141 310 1573 1088 0 1.04 1.04 
16:02:30 lkT,O 147.0 93.1 22 140 343 1577 1088 0 1.04 la04 
18:03:12 148.0 148.0 84.1 21 141 319 1580 1090 0 la04 1.04 
18:03:51 149.0 149.0 92.3 19 140 280 1581 1091 0 1.04 1.04 
18:Ok:kl 150.0 150.0 74.0 17 140 273 1581 1092 0 1.04 1.04 
18:05:25 151.0 151.0 81.2 19 140 291 1580 1091 0 1.04 1804 
18:06:12 152.1 152.1 80.0 18 141 259 1579 1090 0 1.04 1.04 
18:OT:OO 153,O 153,O 76.6 15 141 247 1579 1089 0 I,04 1.04 
18:07:52 15400 154,O 67.9 14 141 240 1576 1088 0 1.04 1.04 
18:08:#8 155.0 155.0 6k,O lk 141 253 1643 1088 0 1.04 1.04 
18:09:51 156.1 156.1 61,O 14 141 252 1637 1090 0 1,Ok 1.04 
18:10:48 157.0 157.0 62.4 14 141 257 1578 1089 0 la04 1.04 
18:11:#7 158.1 158.1 67.9 14 141 245 1573 1089 0 1.04 1.04 
18:12:#0 159.0 159.0 67.2 13 141 234 1569 1090 0 1.04 1.04 
18:13:49 160.0 160.0 5kn5 12 141 220 1567 1089 0 1.04 1.04 
18:1#:49 161.0 161.0 60.0 12 141 228 1564 1089 0 1.04 1.01 
18:15:#2 162.0 162.0 67.5 13 141 240 1567 1090 0 1.04 1.04 
18:16:35 163,O 163.0 75.8 15 141 252 1563 1091 0 1.04 1.04 

14.3 15.4 118.3 664 
14.3 15.4 118,3 664 
lka3 15.4 118.3 666 
14.3 15.5 118.5 658 
14.3 15.5 118.6 646 
14.3 15.5 118.8 639 
14.3 15.5 118.9 631 
14.3 15.5 119.0 626 
14.3 15.5 119.2 620 
14.3 15.5 119,T 613 
1k.3 15.5 120.3 608 
14.3 15.5 121.0 604 
14.3 15.5 122.0 600 
14,2 15,5 122.7 596 
11.3 15.4 123.1 592 
14.3 15.4 12885 639 
14.2 15.4 128.9 639 
1412 15.4 129.5 636 
11.2 15.4 132.4 619 
lk.2 15.3 13785 617 
14.2 15.2 137.5 615 
lk.3 15.2 137.5 614 
14.3 15.2 137.8 612 
lk.3 15.2 138.4 618 
lk.2 15.1 138.7 616 
lkm3 15.2 138.7 613 
1403 15.2 138.7 613 
14.3 15.2 138mT 609 
14.3 15.2 138.7 609 
II,3 1582 138.7 607 
14.3 15.2 138.7 605 
14.3 15.2 138.7 602 
14.3 15.2 138,T 599 
14.2 15.1 138.7 601 
14.3 1511 138.7 602 
14.2 15.1 138,T 597 
14.2 15,l 138.7 593 
14.3 15.1 138.7 591 
14.2 15.1 140.5 588 
14.2 15.1 141.7 592 
14.2 15.1 142.8 607 
14.3 15.1 1#3,8 620 
14.2 15.1 144,T 632 

-BIT- KCD DXC GAS 
DIST IRS 
a bh:rr Bg I 

1.0 0:tl 1,Ok 0.71 0.00 
210 0:31 1,Ok 0.71 0.00 
3aO 0:32 1,Ok 0867 0.00 
4.0 0:3# 1.04 0.77 0.00 
500 0:35 1.04 0.76 0.00 
6.0 0:36 1.04 0.71 0.00 
7.1 0:3? 1.04 0.73 0.00 
880 0:39 la04 0.73 0.00 
9.0 0:kO 1.04 0.76 0.00 

10.1 0:kl 1,Ok 0.76 0,OO 
11.1 0:#2 1.04 OS73 0,OO 
12.1 0:#3 1tOk 0.73 0.00 
1380 0:kk 1.04 0.73 0.00 
14.0 0:#5 la04 0.73 0.00 
15.0 0:#6 1004 0076 0.00 
1681 0:kT 1.04 0.68 0.00 
17.0 0:kE 1.04 0.72 0.00 
18,O 0:kE 1.04 0.73 0.00 
19,O 0:50 1.04 0.89 O.OOl 
21.5 0:51 la04 0.70 0.f 
22.1 0:52 1,Ok 0.69 0,~. 
23.0 0:52 la04 0.93 0.00 
24.0 0:53 la04 0.82 0.00 
25.1 0:54 1.04 0,TO 0.00 
26.1 0:55 1.04 0.71 0.00 
27.0 0:55 1.04 0.72 0.00 
28.0 0:56 1.04 0.72 0.00 
29.0 0:5? 1,Ok 0,?3 0.00 
30.0 0:5? 1.04 0.69 0.00 
31.0 0:58 1.04 0073 0.00 
32.0 0:59 1.04 0873 0.00 
33.1 0:60 1.04 0.71 0.00 
34&O 1:01 la04 0,Tl 0.00 
35.0 1:Ol 1.04 0.71 0.00 
36,O 1:02 1.04 OaT3 0,OO 
37.1 1:03 l.Ok O.Tk 0.00 
38,O 1:Ok 1.04 0,?3 0.00 
39.1 1:05 1,Ok 0.71 0.00 
40.0 1:06 1.04 0.70 0.00 
41.0 1:OT 1.04 0.73 0.00 
42.0 1:OE 1.04 0.71 0.00 
43.0 1:09 1.04 0.70 0.00 
44.0 1:lO 1,01 0.70 0.00 



DrillBYte Drilling Data Printout 
COHPANY : BAP PBTROLBUN 
UBIJL : MINBRVA - 2A 

TIM DEPTH VBRT a ROP NOB RPN TllQ SPP PLOU UUD UKIGBT 
DBPTE IN OUT Iii OUT 

h:ra:eec I I r/hr klb Amp psi #Pm Bg 

MD TBUP 
IN OUT 
deg C 

RBTNS PVT ---BIT--- RCD 
DBPTR DIST IRS 

I bbl I bh:m Bg 

DXC GAS 

I 

18:17:28 164.0 16kaO 67.6 16 140 264 1564 1091 0 1.04 1.04 
18:18:19 165.0 165aO 7514 16 141 240 1561 1091 0 1.01 1.04 
18:19:05 166.1 166.1 80.1 15 141 235 1598 1091 0 1.01 1.04 
18:20:09 167.0 167.0 55.8 13 141 217 1704 1092 0 1.04 1.04 
18:34:#2 168.1 168,l 47.1 11 138 196 1586 1091 0 1.04 1.04 
18:35:38 170.0 170.0 63,t 8 135 227 1745 1087 0 1.04 1.04 
18:35:56 lTla0 171.0 63,3 12 137 228 1670 1089 0 1104 1,Ok 
18:36:1? 172.0 172.0 61.5 12 136 260 1670 1089 0 la04 1.04 
18:36:37 173.0 173.0 66.7 13 136 260 1670 1089 0 1.04 1.04 
18:36:5? 17k.l 174.1 66,3 12 136 251 1865 1090 0 1.04 1.04 
18:37:38 175.1 175.1 ET,3 13 136 277 1670 1090 0 1.04 1.01 
18:38:30 176.0 176,O 68,6 14 136 284 1670 1090 0 1mOk 1,Ok 
18:39:21 177.0 lT7,O TO.6 15 136 273 1674 1090 0 1.04 la04 
18:kO:lO 178,O 178.0 ?2,7 15 136 273 1673 1091 0 1.04 1.04 
18:41:03 179.0 179.0 71.3 15 136 273 1675 1090 0 1.04 1.04 
18:#1:50 180.1 180,l 82.3 15 136 264 1675 1090 0 1.04 1.04 
18:12:#0 181,O 181.0 TO.9 14 136 256 1677 1090 0 1,Ok 1.04 
18:#3:37 182.0 182.0 66.1 14 136 244 1679 1091 0 1.04 1.04 
18:1#:30 183,O 183.0 67.9 12 136 240 1676 1091 0 la04 1.04 
18:#5:2k 184.0 184.0 67.3 13 136 269 1677 1091 0 1.04 1.04 
18:46:10 185.1 185.1 88.5 13 136 254 1679 1090 0 1.04 1.04 
18:#?:03 186.0 186.0 67.0 13 136 239 1691 1090 0 la04 1.04 
18:48:20 187.1 187.1 49.0 12 136 235 1820 1090 0 1.01 1.04 
18:#9:22 18800 188.0 57,6 12 136 265 1677 1090 0 1.01 1.01 
18:50:18 189.0 189.0 66nl 13 136 268 1669 1089 0 1.04 l.OJ 
18:51:22 190.0 190.0 56.2 13 136 266 1663 1090 0 1.04 1.01 
18:52:10 191.0 191.0 74.2 15 136 288 1661 1090 0 1.04 1.04 
18:53:0? 192,O 192.0 63.5 15 136 289 1659 1090 0 1.04 1.04 
18:53:50 193.0 193.0 82.8 16 136 294 1657 1089 0 1.04 1.04 
18:5#:3# 194.0 194,O 88.9 17 136 337 1662 1089 0 1.04 1.04 
18:55:13 195.1 195.1 94.7 18 136 311 1665 1090 0 1.04 1.04 
18:55:53 196.0 196.0 87.0 17 136 302 1665 1090 0 1.04 1.04 
18:56:#9 197.1 197.1 66.7 15 136 297 1661 1090 0 1.04 1.04 
19:0?:19 198,l 198,l 41.5 13 133 235 1651 1088 0 InOk 1.04 
19:0?:5? 199.0 199.0 92.7 14 136 304 1642 1080 0 1.04 1.04 
19:08:43 2DD,O 200.0 78.3 16 137 266 1640 1083 0 1.04 1104 
19:09:3# 201.1 201.1 73.5 14 137 309 1643 1084 0 1.04 1.04 
19:10:15 202.0 202.0 8615 17 137 288 1640 1083 0 1.04 1.04 
19:ll:tO 203.0 203,O 60.1 12 137 215 1640 1084 0 l,Ok 1,Ok 
19:12:#2 204.2 204,t 60.0 17 138 320 1643 1085 0 1.04 l,Ok 
19:13:16 205,O 205.0 lOk,O 19 139 312 1643 1085 0 I,04 1.01 
19:15:22 206.0 206.0 28.5 17 139 225 1644 1085 0 1.04 1.04 
19:16:21 207.1 207.1 67.9 18 139 313 1644 1085 0 1.04 1.04 
19:lT:ll 208.0 208.0 TO,9 16 139 292 1644 1086 0 1.04 1.04 
19:1?:59 209.1 209.1 81.2 19 139 334 1647 1086 0 1.04 1.04 

14.3 15.1 
14.2 15.0 
14.3 1580 
14.3 15.0 
I#,3 15,O 
14.2 15.0 
14.3 15.1 
14.2 15.0 
14.2 15.0 
14.2 15.0 
lk.3 15.0 
lk,3 15.0 
11.2 15.0 
14.3 15.0 
14.3 15.1 
14.3 15.1 
14.2 15.1 
14.2 15.0 
14.3 15.0 
14.2 1510 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15,O 
14.2 15,O 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15.0 
14.2 15,O 
1112 15.0 
I#,2 15.0 
11.2 15,o 
1#,2 15,O 
14.1 15.0 
14.1 15.0 
14.2 1500 
14.1 15.0 
14.1 15.0 
14.1 15.0 
1402 15.0 

145.7 644 4580 1:ll 1.04 
146.5 652 46.0 1:12 1.04 
147,k 655 47.1 1:13 1.04 
148.6 653 48.0 1:lk 1.04 
157.0 646 49,l 1:15 la04 
157.8 644 51.0 I:16 1,Ok 
157,T 643 52.0 1:16 1104 
157.8 642 53.0 I:17 1.04 
157.9 641 54.0 1:lT 1.04 
158.2 640 55.1 1:lT 1.01 
158,8 639 56.1 1:lE 1,Ok 
159,E 637 57.0 1:19 1,Ok 
16087 634 5890 1:20 1,Ok 
161.7 632 59,O 1:21 1.04 
162,7 630 60.0 I:21 1.01 
163.5 628 61.1 1:22 1,Ok 
164.5 624 62.0 1:23 I,04 
165.6 618 63,O 1:2# 1.04 
166.5 610 6480 1:25 I,04 
167.6 602 65nO I:26 1,Ok 
168.4 596 66.1 I:27 1.04 
169.4 592 6780 1:2? la04 
170.9 584 68.1 1:29 1.04 
172.1 576 69.0 I:30 la04 
173.1 570 70.0 I:31 1.04 
174.3 563 Tl.0 1:32 1.04 
174.9 559 72.0 1:33 1.04 
175.8 552 73.0 1:3k 1.04 
176,k 552 74.0 1:3# 1.04 
177.0 559 75.0 1:35 1004 
lTT,E 565 76.1 1:36 1.04 
178.3 574 77.0 I:36 1.04 
179.2 585 78.1 1:3? 1.01 
186.2 624 7911 I:39 1.04 
186.6 621 80.0 1:39 1.04 
187,l 618 81.0 1:kO 1.04 
187.7 615 82,l 1:kl 1.04 
188,k 612 83.0 1:42 1.01 
189.2 608 Eke0 l:k3 la04 
190,k 604 85.2 l:kk 1.04 
190.9 598 86.0 l:k5 1.04 
193.0 591 87.0 1:kT 1.04 
194.1 589 88.1 1:kE 1.04 
195.1 584 89.0 I:#9 1.04 
195.9 582 90.1 1:kO 1.04 

0873 0.001 
0.72 0.00 
0,69 0.00 
0.74 0.00 
0.56 0,OO 
0,62 0.00 
0.69 0,OO 
0.76 0,oo 
0.86 0.00 
0,69 0.00 
0.63 0.00 
0,Tl 0.00 
0.71 0.00 
0,TO 0,OO 
0.71 0,OO 
0.68 0.00 
OnTO 0.00 
0.71 0.00 
0,69 0.00 
0,Tl 0.00 
0.65 0.00 
0.69 0.00 
0.72 OS00 
0.72 0.00 
0,Tl 0.00 
0.74 0.00 
0.70 0.00 
0.73 0.00 
0,68 0.00 
0.69 0.00 
0.69 0900 
0*68 0.00 
0.72 0,OO 
0.79 0.00 
O&6? 0.00 
0.70 0.00 
0,TO 0.00 
0.69 0.00 
0,Tl 0.00 
0.77 0,OO 
0.67 0.00 
0.92 0.00 
0.75 -0.00 
0.73 0,OO 
0.73 0,OO 



DrillBYte Drilling D8tr Printout 
CONPAHY : BHP PBTROLEUW 
NBLL : NINRRVA - 2A 

TINK DRPTR VBRT, ROP UOB RPH TRQ SPP PLOU HUD UBIGAT HUD TBHP RBTNS PVT -BIT-- BCD DXC GAS 
DEPTH IN OUT IN OUT IN OUT DBPTU DIST RRS 

h:m:sec I I r/hr klb ARp PBi gPr fig deg C I bbl I bh:ar Bg I 

19:18:#5 210.0 210.0 75.5 20 139 326 1645 1086 0 1.04 1.04 14.1 15.0 196.8 580 91aO 1:50 1.01 0,Tk 0,OO 
19:19:#1 21110 211.0 64.3 20 138 345 1650 1086 0 l,Ok I,04 14.1 15.0 19?,5 575 9210 1:51 1104 0,TE 0.00 
19:20:16 212.1 212.1 125.6 22 138 327 1646 1087 0 1.04 1.04 1481 1510 197.8 571 93,l 1:52 1.01 0.72 0.00 
19:20:50 213.0 213aO 102.9 19 139 319 1650 1086 0 1.04 1.04 14.1 15.0 197.8 571 94.0 1:52 1604 0.67 0.00 
19:21:3# 214.0 214.0 81.8 18 139 318 1650 1087 0 1.04 1.04 14.1 15,O 19?,8 568 9560 1:53 1,Ok 0.71 0,OO 
19:22:kk 215.0 215.0 52.0 20 139 319 1698 1087 0 1.04 l.Ok 14.1 15.0 197.8 566 96.0 1:5k 1.04 0.74 0.00 
19:23:52 216.0 216.0 52.2 20 139 336 1793 1087 0 1.04 1804 14.1 15.0 19?,8 562 97.0 1:55 1.04 0.82 0.00 
19:2#:58 217,O 217.0 54.5 19 138 374 1666 1088 0 1.04 1.04 Il.1 15.0 19?,8 568 98.0 I:56 1.04 0.80 0.00 
19:25:5# 218,O 218.0 64.3 20 139 365 1659 1089 0 1.04 1.04 14.2 15.0 19?,8 572 99.0 1:5? 1.04 0.78 0.00 
19:26:#? 219.0 219.0 67.9 21 139 392 1658 1089 0 la04 1.04 1412 15.0 197.8 578 100.0 1:58 1.04 0.77 0.00 
19:2?:34 220.0 220.0 80.9 21 139 372 1659 1090 0 1.04 la04 14.2 15.0 198,O 585 101.0 I:59 1.04 0.73 0,OO 
19:28:21 22110 221.0 76.1 20 139 350 1661 1089 0 1.04 1.04 14.1 15,O 19896 586 102aO 1:60 la01 0.71 0.00 
19:29:05 222.0 222,O 86.1 18 139 356 1658 1089 0 1104 1.04 14.2 1510 199,5 591 103.0 2:00 la04 0,TO 0.00 
19:29:52 223.1 223.1 78.3 19 139 341 1660 1089 0 1.04 I,04 14.2 15.0 200.3 598 104.1 2:01 l.Ok 0,?2 0.00 
19:30:36 224.0 224,O 80.6 19 138 331 1660 1089 0 lo04 la01 1402 15.0 201.0 600 10580 2:02 I,Ok On72 0.00 
19:32:0? 225.0 225.0 39.6 22 139 357 1658 1088 0 1.04 1.04 14.2 15.0 202,6 606 106,O 2:Ok 1.04 0.90 0.00 
19:32:52 22660 226.0 80.0 20 139 327 1659 1088 0 1.04 1.04 14.2 15.0 203.1 607 lOT,O 2:Ok l.Ok 0.73 0.00 
19:33:#1 227.0 227.0 73.5 17 135 263 1657 1090 0 1.04 1.04 14.2 15.0 203.5 610 108.0 2:05 1.04 0.71 0.00 
19:#3:#? 228.0 228.0 85.7 16 137 338 1655 1079 0 1.04 1.04 lkm2 14.9 209,k 590 109.0 2:06 1.04 0.69 0.00 
19:##:37 229.1 229.1 74.5 16 138 310 1647 1082 0 1.04 1.04 11.2 lk.9 210.2 586 110,l 2:OT 1.04 0.72 0.00 
19:45:22 230.0 230,O 80.7 22 138 388 1650 1082 0 1.04 1.04 14.2 14.9 211,O 58k 111.0 2:OE 1.04 0.75 0.00 
19:#6:15 231.0 231,O 66.7 21 138 360 1650 1083 0 1.04 1.04 lk.2 14.9 212.3 584 112.0 2:09 1,Ok 0.78 0.0” 
19:#7:23 232.0 232.0 52.9 20 138 337 1649 1082 0 1.04 1.04 14.2 14.9 213.6 582 113,O 2:10 1.04 0.82 0,G 
19:48:13 233,l 233.1 74.2 19 138 322 1649 1084 0 IsOk 1.04 14.2 14.9 214.4 583 114.1 2:11 1.04 0,Tk 0.00 
19:#8:54 231.0 231.0 87.4 17 138 307 1650 1083 0 1.04 1.04 14.2 14.9 214.9 584 115,O 2:12 1.01 0.69 0.00 
19:49:kk 235.1 235.1 76.6 18 138 325 1651 1084 0 1.04 1.04 11.2 lk.9 215.5 584 116.1 2:12 l.Ok 0.73 0.00 
19:50:39 236.0 236.0 65.0 22 138 368 1651 1083 0 1.04 1.04 14.2 14.8 216,l 583 117.0 2:13 1.04 0.79 0.00 
19:51:#0 237.1 237.1 59.3 23 138 359 1656 1083 0 l,Ok l.Ok I#,2 14.8 216.9 584 118.1 2:lk 1.04 0.81 0.00 
19:52:39 238.0 238.0 60.6 21 138 347 1654 1084 0 1.04 1.04 14.2 14.8 21?,7 583 119.0 2:15 1.04 0.80 0,OO 
19:53:#5 239,O 239.0 5#,5 20 138 332 1653 1084 0 1.04 1.04 14.2 14.8 218.9 583 120.0 2:16 1.04 0.81 0.00 
19:5#:#2 240.0 240.0 63,2 21 138 345 1654 1082 0 1.04 1.04 14.2 lk.8 219.8 583 121.0 2:lT 1.04 0,?9 0.00 
19:55:2? 241.0 241.0 8118 22 139 338 1654 1082 0 1804 1.04 1492 14.7 220.5 583 122.0 2:lE 1,Ok 0.74 0.80 
19:56:1# 212.0 242.0 77.4 20 139 344 1652 1082 0 1.04 1.04 14.2 II,? 221.5 585 123.0 2:19 1.04 0.74 0.00 
19:5?:09 243.1 243.1 80.4 20 138 358 1647 1083 0 1104 1.04 1492 14.8 222.5 586 124,l 2:20 1,Ok 0.73 0,OO 
19:5?:53 2kkal 244.1 El,8 21 143 353 1736 1083 0 1804 1.04 14.2 14.8 223.2 576 125al 2:tl 1,Ok 0.74 0.00 
19:58:#1 215.0 245,O Tk.1 21 150 345 1849 108k 0 1.04 1.04 14.2 14.7 223.9 572 12610 2:21 1.04 O,?? 0.00 
19:59:36 246,O 246.0 67,3 21 151 383 1704 1084 0 1804 InOk 14.2 14.7 22404 567 127,O 2:22 l.Ok 0.79 0.00 
20:OO:lk 247.0 247.0 94.2 21 151 347 1666 1084 0 1.01 1.04 14.2 lkm? 224.9 571 128.0 2:23 l.Ok 0.72 0.00 
20:01:02 218.0 248.0 74.2 20 151 331 1662 1084 0 1.04 1.04 14.2 14.7 225.7 584 129.0 2:2# 1.01 0,?6 0.80 
20:01:5? 2k9,l 249.1 6?,6 21 151 353 1670 1084 0 1.04 1.04 14.2 14.7 226,6 600 130.1 2:25 1.04 0.79 0.00 
20:02:#5 250.0 250.0 ?#a1 22 151 3Tk 1680 1085 0 1.04 1.04 14.2 lkm6 227,O 613 131.0 2:25 la04 0,?8 0.00 
20:03:38 251.0 251.0 69.2 21 151 347 1676 1084 0 1.04 1.04 14.2 14.6 227.0 628 132.0 2:26 1.04 0,80 0.00 
20:0#:36 252.0 252.0 67.9 21 151 357 1670 1084 0 1.04 1.04 14.2 14.6 227,O 646 133.0 2:2? 1.04 0.79 0.00 
20:05:2? 253.1 253.1 73.5 24 151 357 1668 1085 0 1801 1.04 14.2 14.6 227.0 649 13401 2:28 la04 0.81 0.00 
20:06:35 25480 254.0 52.2 21 151 335 1671 1084 0 1.04 1.04 14.2 14.6 227.0 652 135.0 2:29 la04 0.85 0.00 
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TINE DBPTE VBRT. ROP UOB RPM TRQ SPP FLON UUD VKIGBT 
DEPTH IN OUT IN OUT 

i:m:Bec I I r/hr klb Alp PBi gPr Bf 

HUD TBHP 
IN OUT 
deg C 

RBTNS PVT o-oBIj’-- ICD DXC GAS 
DBPTE DIST BRS 

8 bbl I bb:rr Bg x 

!0:07:33 
10:08:36 
10:20: 13 
20:22:22 
10:23:19 
20:2#:25 
10:25:38 
20:26:25 
20:28:01 
20:28:23 
20:28:39 
20:28:51 
20:29: 13 
20:30: 15 
20:31:0# 
10:32:00 
!0:33:10 
!0:33:2? 
!0:33:39 
!0:35:13 
!0:36:05 
!0:3?:00 
!0:38:50 
!0:11:31 
!O:kk:Ol 
!O: #5:07 
!0:#5:2# 
!0:#5:36 
!0:#5:54 
k0:59:## 
11:00:30 
dl:Ol:k6 
11:02:38 
21:03: 16 
21:03:53 
21:0#:26 
21:05:03 
21:05:3? 
21:06:11 
21:06:#9 
21:07:33 
21:08:11 
21:08:#5 
21:09:19 
21:09:58 

255.1 255.1 66.1 21 151 350 1685 1085 0 l,Ok 1.04 
256.0 256.0 56.0 22 151 328 1855 1086 0 1804 1.04 
257,O 257.0 21,8 19 140 286 1702 1083 0 1.04 1,Ok 
258.0 258.0 27.9 24 139 373 1659 1082 0 I,04 1.04 
259.0 259.0 65.5 24 139 415 1665 1085 0 1804 1.04 
260.1 260.1 51.5 21 139 387 1664 1085 0 la04 1.04 
261.1 261.1 57.6 24 139 431 1661 1085 0 1.04 1,Ok 
262.0 262.0 74.8 22 139 397 1662 1085 0 1.01 1.04 
263.0 263.0 37.4 21 140 289 1660 1084 0 1.04 1.04 
264 ol 264 ,l 180.0 21 139 296 1666 1083 0 1.04 I,04 
265.1 265.1 240,O 16 140 208 1667 1083 0 1.04 1.04 
266.1 266,l 362.3 10 140 193 1673 1083 0 I,04 lo04 
267.0 267.0 161.0 8 140 252 1676 1084 0 1.04 1.04 
268,? 26817 138,8 7 141 196 1678 1085 0 1.04 1.04 
269.1 269.1 71.0 6 140 191 1679 1084 0 1,Ok 1.04 
270,O 270.0 62.3 9 139 230 1679 1085 0 l.Ok 1.04 
271.0 27110 52.4 16 140 262 1676 1084 0 1.04 1.04 
2?2,3 272.3 261.3 14 139 234 1746 1084 0 1.04 1.04 
273.1 273.1 288.0 8 140 172 1846 1084 0 1.04 1.04 
276.1 276.1 177.0 2 140 192 1508 1086 0 1.04 1.04 
27Tal 277.1 248.8 1 110 188 1686 1085 0 la04 1,Ok 
278.2 278.2 154.3 2 110 lk9 1687 1084 0 1.04 1.04 
279.1 279.1 5112 1 140 150 1688 1085 0 1.04 1.04 
28000 280,O 22,5 7 140 182 1684 1085 0 lo04 1.04 
281.0 281.0 23.8 23 110 293 1677 1086 0 lo04 1.04 
282.0 282.0 63,7 23 139 339 1671 1085 0 1.01 1.01 
283.3 283.3 276.9 12 139 89 1670 1084 0 1.04 1.04 
284,l 284.1 266,7 8 140 118 1670 1084 0 1.04 1.04 
285.1 285.1 19812 2 lk0 101 1670 1083 0 1.04 1.04 
287,2 287.2 100.6 2 140 103 1671 1083 0 1.04 la04 
288.0 288.0 85.7 1 139 100 1682 1087 0 1.04 1.04 
289.1 289,l 56.7 1 139 102 1691 1087 0 1.04 1.04 
290.0 290.0 67.3 1 139 103 1691 1088 0 1.04 1.04 
291.0 291.0 100.0 1 139 103 1686 1087 0 1.04 1.04 
292.1 292.1 113.2 1 139 107 1689 1086 0 1.04 1.04 
293.0 293,O 110.5 1 139 102 1691 1085 0 1.04 1.04 
294.0 294,O 97.3 1 139 111 1690 1084 0 1104 1.04 
29511 295,l 124.9 2 139 119 1690 1081 0 l,Ok 1.04 
296,O 296.0 lOk,J 2 139 143 1691 1084 0 I,04 la04 
297.0 297,O 100.9 2 138 117 1696 1085 0 la04 la04 
298,O 29880 81.4 2 139 113 1693 1084 0 1.04 1.04 
29992 299.2 123.1 3 139 169 1701 1084 0 1.04 1,Ok 
300.0 300.0 loo,? 2 139 115 1696 1084 0 1,Ok I,04 
301.0 30180 105.3 2 139 101 1700 1084 0 1,Ok 1.04 
302.0 302.0 100.5 2 139 110 1698 1085 0 1.04 1.04 

14.2 14.6 
14.2 14.6 
14.2 14.6 
14.2 14.6 
lka2 14.7 
14.2 1417 
14.2 14.7 
14.2 14.7 
14.1 14.7 
11.2 14.7 
14.2 14.7 
14.2 lk,? 
1481 14.7 
1401 1417 
14.1 14.7 
1481 14.7 
14.1 1407 
1481 14.7 
14.1 14.7 
1481 1416 
1481 14.7 
14.1 14.7 
14.1 14.7 
14.1 14.8 
14.1 14.7 
I#,1 lk.8 
14.1 14.8 
14.1 lko8 
14.2 1418 
14.1 14.8 
14.1 14.7 
lkml 1487 
I#,1 14.7 
1481 14.7 
lk,l 14.7 
14.1 14.7 
lkal 14.7 
lkol 14.7 
lkal 14.7 
lk,l lkm? 
14.1 14.7 
lk,l 14.7 
14.1 14.7 
14.1 14.7 
14.1 14.7 

227.0 653 136.1 2:30 1.01 0.84 OaOO 
227.0 641 13760 2:31 1.04 0.81 0,OO 
235.3 629 138.0 2:3k 1.04 0.90 0.00 
237.1 627 139.0 2:36 1.04 1.00 0.00 
237.9 626 140.0 2:3? 1tOk 0.81 0800 
238.8 626 141.1 2338 1.04 0.83 On00 
239.9 629 142.1 2:39 1.04 0.83 0.00 
240.8 629 143.0 2:kO 1.04 0.76 0.00 
242.3 629 144.0 2:#2 1.04 0.90 0.00 
242.6 630 145.1 2:#2 1.04 0856 0.00 
242.9 631 146,l 2:#2 1.04 0.46 0.00 
243.1 630 I#?,1 2:#3 1tOk 0.35 0.00 
243.6 631 148.0 2:#3 1.04 0919 0,OO 
2##,7 633 149.7 2:#3 1.04 0.37 0.00 
245,k 631 15091 2:kk 1.04 0.37 0.00 
246.5 630 151.0 2:#5 1.04 0.67 0000 
247.8 629 152.0 2:#6 1.04 0.78 0.00 
248.1 623 153.3 2:#6 1.04 0.43 0.00 
248.3 622 154.1 2:kT 1.04 0.37 0.00 
249.8 620 157.1 2:kT 1,Ok 0,31 0.00 
250.6 634 158.1 2:kT 1.04 0.32 0.00 
251.5 647 159.2 2:#8 1.04 0,3? 0.00 
253.1 666 160.1 2:#9 1,Ok 0.50 0.00 
255.5 66k 161.0 2:52 1.04 0.60 0.00 
256.5 664 162.0 2:5k 1.04 1.03 0.00 
256.5 665 163.0 2:55 1.04 0.80 0.00 
256,5 666 164.3 2:56 1.04 0.47 0.00 
256.5 668 165.1 2:56 1.04 0.37 0.00 
256.5 666 166.1 2:56 1.04 0933 0.00 
260.2 623 168.2 2:5? 1,Ok 0.41 0.00 
260.8 622 169.0 2:5? la04 0.44 0.00 
261.9 620 170.1 2:59 1.04 0.47 0.00 
262.5 620 lTlo0 2:60 1.04 0.48 0.00 
263.0 619 172.0 3:00 1.04 0.42 0.00 
264.3 619 173.1 3:01 1.04 0.42 0.00 
26583 620 174,O 3:01 1.04 0.43 0.00 
266.4 620 175.0 3:02 la04 0.42 0.00 
26703 620 176.1 3:03 1.04 Oak3 0.00 
268.1 620 17’1.0 3:03 1tOk 0.47 0.00 
26889 621 178.0 3:Ok la04 0.46 On00 
269,k 620 179mO 3:05 1.04 Oak? 0.00 
26989 620 180.2 3:05 1.04 0.45 0.00 
270.2 619 181.0 3:06 1.04 0.45 0.00 
2?0,6 620 182.0 3:06 1.04 Oak5 0,OO 
272.0 620 183.0 3:OT 1.04 0.46 0.00 



DrillBYte Drilling Data Printout 
COHPANY : BIP PBTROLRUM 
UBLL : MINBRVA - 2A 

TIM DBPTB VKRT. ROP UOB RPM TRQ SPP PLOY IUD YBIGBT MUD TBUP RBTNS PVT -BIT--- BCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DRPTII DIST BPS 

h:m:aec a m l/hr klb Amp PBi gPl Bg deg C I bbl I bh:rm Bg a 

21:10:33 303.1 303.1 108.3 2 139 127 1690 1081 0 1,Ok 1.04 14.1 14.1 2?3,2 621 184,l 3:OE 1,Ok 0.17 0.06 
21:11:06 304.0 304.0 100.6 2 139 112 1711 1086 0 1.04 1.04 14.1 14.7 2?3,8 613 185,O 3:OE 1.01 Oak6 0,OO 
21:11:55 305.1 305.1 81.3 2 140 114 1905 1085 0 1104 1.04 14.1 lk,? 274,k 596 186.1 3:09 1.04 O,k9 0.00 
21:12:36 306.0 306.0 8688 2 139 101 1920 1085 0 1.04 1.04 14.1 lkm1 275.1 590 187.0 3:lO 1.04 O,kE 0.00 
21:13:22 307.0 307.0 82.2 3 139 103 1186 1086 0 1.04 1.04 14.1 14.7 277.1 592 188,O 3:10 1.04 0,51 0.06 
2l:lk:OO 308,O 308.0 93.7 3 139 111 ltlk 1086 0 l.Ok 1.04 14.1 14.6 2??,6 601 189.0 3:ll 1,Ok 0.49 0.00 
21:lk:kk 309,O 309.0 81.8 2 139 108 1708 1086 0 1.04 1.04 14.1 14.6 278.2 614 190.0 3:12 1.04 0.49 0,OO 
21:15:2# 310.0 310,O 95.4 2 139 124 1708 1085 0 1.04 1.04 14.1 14.6 278.8 627 191.0 3:12 1.04 0.47 O,OI 
21:16:09 311.0 311.0 81.8 3 139 117 1712 1085 0 l.Ok 1.01 1411 14.6 27990 841 192.0 3:13 1.04 0.50 0,011 
21:16:51 312.0 312.0 85.7 2 139 106 1714 1085 0 1,Ok 1.04 14.1 lk,6 279.3 652 193.0 3:lk 1.04 0.48 0,OO 
21:11:36 313.1 31381 8112 2 139 117 1717 1085 0 1.04 1.01 I#,1 14.6 2?9,6 666 194.1 3:15 1,Ok 0.50 0.00 
21:18:17 314.0 314.0 87.0 2 139 110 1720 1085 0 1,Ok 1.04 lk,l 14.6 279.8 668 195.0 3:15 1.04 0.48 0,Ol 
21:31:3# 315.1 315.1 3281 2 124 120 1743 1085 0 la04 1.04 14.1 14.6 285.1 678 196sl 3:lT 1.01 0.49 0,Ot 
21:32:10 316.0 316.0 98.0 1 134 148 1719 1095 0 1.04 1.04 14.1 14.7 285.1 675 197.0 3:18 la04 0.42 0.00 
21:32:59 317.1 317.1 El,8 1 138 122 1781 1097 0 1.04 la04 14.1 lk,? 285.1 673 198.1 3:19 1.04 O,k3 0,OE 
21:33:30 318.1 31881 116.1 2 139 172 1’181 1098 0 1,Ok 1.04 14.1 14.7 285,l 674 199.1 3:19 1.04 O,k3 0,011 
21:3#:01 319.0 319.0 113.7 2 140 117 1777 1098 0 1.04 1.04 14.1 14.6 285.1 671 200.0 3:20 1,Ok 0,kk 0,OE 
21:3#:35 320.1 320.1 115.2 1 138 112 1775 1098 0 1.04 la04 14.1 14.6 285.1 672 201,l 3:EO 1,Ok 0,kl 0.00 
21:35:0? 321.2 321.2 127,l 2 137 143 1778 1097 0 1.04 1.04 14.1 14.6 285.1 672 202,2 3:21 1004 0.42 0,OO 
21:35:35 322,l 322.1 126.1 2 139 140 1776 1098 0 1,Ok 1.04 14.1 I#,6 285,l 673 203.1 3:21 l.Ok 0.44 0.00 
21:36:03 323.0 323.0 127.4 2 138 126 1773 1098 0 1.04 1.04 lk,l 1486 28581 672 2OkoO 3:22 1.04 0,39 0,OO 
21:36:35 32400 324.0 111.6 1 138 127 1775 1098 0 la04 1.04 14.1 14.6 285.1 672 205,O 3:22 1.04 0.39 O.Ofi 
21:37:06 325.0 325.0 126.3 1 139 151 1776 1098 0 1.01 1.04 1411 14.6 285.1 674 206,O 3:23 1.04 0.41 Oat 
21:3?:37 
21:38:16 
21:38:#6 
21:39:20 
21:39:59 
21: kO:33 
2l:kl:Ol 
21:41:35 
21:#2:13 
21:#2:57 
21:#3:50 
21:#4:37 
21:#5:17 
21:16:00 
21: k6:38 
21:#?:51 
21:#8:#6 
21:#9:18 
22:01:20 
22:01:51 
22:02:50 
22:03:08 

326.0 326,O 115.2 2 138 151 1777 1099 0 1.04 1.04 14.1 14.6 285.1 
327.0 32700 9600 2 139 175 1774 1100 0 1.04 1.04 1411 14.6 285,l 
32810 328.0 116.1 2 139 121 1771 1100 0 la04 1.04 14.1 14.6 285,l 
329.0 329.0 105.3 1 139 111 1766 1101 0 1804 1.04 14.1 lk,6 285.1 
330.0 330.0 94.7 2 140 109 1766 1100 0 1.04 1.04 lk,l 14.6 285,l 
331.1 331.1 11113 3 139 131 1749 1100 0 1.04 1.04 14.1 14.6 285.1 
332,O 332.0 127.8 2 139 107 1163 1099 0 1.04 1.04 14.1 14.6 285ak 
333,o 333.0 105.3 0 139 107 1910 1100 0 1,Ok 1.04 14.1 14.6 286.5 
334.1 334.1 113.4 1 139 113 1945 1096 0 1.04 1.04 14.1 1486 28?,6 
335.0 335.0 81.4 1 139 111 1891 1091 0 la04 1.04 14.1 11.6 288.2 
336.0 336.0 67.6 2 139 189 1721 1089 0 1.04 1.04 14.1 14.6 288.9 
337.0 337.0 76.6 5 139 190 1720 1089 0 1.04 1.04 14.1 14.6 289.7 
338.0 338.0 90.0 4 138 195 1720 1090 0 1.04 la04 14.1 14.6 29004 
33901 339.1 99.2 3 139 200 1723 1090 0 1.04 1.04 14.1 1486 291.4 
340.1 340.1 94,T 3 138 151 1725 1090 0 la04 1.04 lk,l 14.6 29203 
3kl.l 341.1 50,O k 138 208 1127 1090 0 1.04 1.04 14.1 14.6 291.1 
342,O 312.0 63.8 8 139 209 1729 1090 0 1,Ok 1,Ok lk,l 14.6 295.3 
343.0 343,O 111,9 5 139 183 1718 1090 0 la04 1,Ok 14.2 14.6 296.0 
344,O 344.0 31,9 3 131 158 1776 1084 0 1004 1.04 11.1 1416 305.2 
34500 345.0 12#,6 3 139 151 1735 1078 0 1.04 I,04 14.1 14.6 305.9 
3#6,2 3#6,2 80,9 k 138 111 1729 lo?8 0 I,04 1,Ok 11.1 14.6 JOT,0 
317.0 347.0 190,9 4 138 142 1732 1078 0 l,Ok 1.04 lk,l 14.6 JOT,4 

673 207.0 3:23 1.04 0.44 0.00 
677 208.0 3:tk 1.04 0.17 OaOO 
674 209.0 3:tk 1104 0.41 0.00 
678 210,O 3:25 1004 On39 0.00 
678 211.0 3:26 1.04 0.46 0.00 l 

679 212.1 3:26 1.04 0.47 0.00 
676 213.0 3:2? 1.04 Oak1 0,OO 
665 214,O 3:tl 1.04 0.39 0900 
658 215.1 3:28 1,Ok 0.41 0.00 
655 216,O 3:28 la04 0.45 OaOO 
650 211.0 3:29 1,Ok 0.52 0.00 
645 218.0 3:30 1.04 0.58 0.00 
646 219.0 3:31 1.04 0.53 0.00 
646 220.1 3:32 1.04 0.49 0.00 
642 221.1 3:32 1.04 0.50 0.00 
613 222,l 3:33 1,Ok 0.53 0,OO 
644 223.0 3:34 l.Ok 0.66 0.00 
645 224,O 3:35 1.04 0,51 0.00 
601 22580 3:3T 1.01 0.65 0.00 
599 226.0 3:3? 1.04 O,k5 0.00 
599 22?,2 3:38 la04 0.5k OaOO 
599 22810 I:38 1.01 0.39 0.00 



DrillBlte Drilling DAtA Printout 
COHPANY : BAP PBTROLKUK 
UKLL : MINBRVA - 2A 

TIHB DKPTB VKRT. ROP UOB RPH TRQ SPP PLOY MUD VKIGET HUD TKNP 
DBPTII IN OUT IN OUT IN OUT 

h:BB:BeC m B m/br klb Afip pei gPr Bg deg C 

RKTNS 
DBPTR 

1 

PVT ---BIT--- KCD DXC GAS 
DIST KRS 

bbl I bh:rr Bg I 

22:03:#0 348.1 
22:05:10 349.0 
22:05:39 350,o 
22:06:07 351.0 
22:06:## 352,O 
22:07:25 353.0 
22:08:00 354 80 
22:08:## 35500 
22:09: 12 35690 
22:09:33 357.1 
22: lo:38 358.0 
22:11:39 359.0 
22: 12:27 360.0 
22: 13:06 361.0 
22: 13349 362.1 
22:lk:lk 363.1 
22:1#:#7 36480 
22: 15:29 365.0 
22:16:#5 366,O 
22:18:#6 36790 
22:21:11 368.0 
22:22: 18 369.0 
22:22:32 370.1 
22:22:51 371.0 
22:23:30 37280 
22:32:02 373.9 
22:32:07 374.0 
22:32: 40 375.1 
22333: 13 376.1 
22:34:03 377,l 
22:3#:56 378.0 
22:35:#0 379.0 
22:36:28 380.0 
22:38:0# 381.0 
22:39: 49 382.0 
22:kl:kk 383.0 
22:#3:30 384.0 
22:##:#5 385.0 
22: #6:06 386,l 
22:#6:4? 38702 
22: kT:OO 388,2 
22:#7: 12 389.1 
22:#1:31 390.1 
22:#?:56 39laO 
22:48:55 392.0 

34801 121.1 1 138 120 1734 1078 0 1.04 1.04 lk,l 14.6 308.0 
349.0 39.7 5 138 143 1752 1081 0 1.04 1.04 14.1 14.6 309.9 
350.0 122.0 7 139 154 1751 1087 0 1,Ok IsOk lkal 14.6 310.3 
351.0 139.5 4 140 166 1756 1087 0 l.Ok 1.04 14.1 14.6 311.0 
352.0 96.6 2 140 113 1759 1067 0 1004 1.04 lk,l lka6 311.7 
353.0 102.9 0 139 118 1760 1088 0 la04 1.04 1481 14.6 312.6 
354.0 113.4 2 139 118 1160 1089 0 1.04 la04 lkal 14.6 313,2 
355.0 81.8 2 139 132 1759 1087 0 1.04 1.04 1481 14.6 31388 
356.0 12461 6 139 161 1759 1088 0 1.04 1.04 14.2 14.6 314.2 
357.1 180.0 4 138 141 1759 1088 0 1.04 1.04 14.1 14.5 314.4 
358.0 56.0 5 138 179 1749 1087 0 1.04 1.04 14.1 14.5 314.6 
359.0 58.1 12 138 201 1748 1086 0 1.04 1.04 14.1 14.5 314.6 
360.0 74.5 7 139 153 1746 1086 0 l.Ok 1.04 14.1 lka5 314.6 
361.0 95,2 5 137 141 1845 1086 0 1.04 1,Ok 1401 1#,5 314.6 
362,l 98.2 6 139 162 1946 1086 0 1.04 la04 14.1 14.5 314.6 
363.1 141.6 4 139 145 1924 1087 0 1604 1,Ok 14.1 14.5 314.6 
364.0 107.5 2 138 150 1779 1087 0 1.04 1.04 lkal 14.5 3lka6 
365.0 88.9 2 137 149 lT39 1086 0 1104 1.04 I#,1 14.5 314.6 
366.0 47.2 6 139 189 1730 1086 0 1.04 1.04 1411 14.5 314.9 
36790 29.8 11 138 195 1722 1085 0 1.04 1.04 14.1 14.5 317.1 
368.0 25.0 15 138 227 1719 1085 0 1.04 1.04 14.1 14.5 320,T 
369.0 62.6 18 138 242 1718 1086 0 1.01 1.04 14.1 14.4 322,k 
370.1 282.8 13 138 163 1720 1086 0 l.Ok 1.04 lkal lk.4 322.8 
371.0 186.8 7 139 125 1721 1086 0 1101 1,Ok 14.1 lk,k 323.4 
372.0 92.3 2 139 108 1718 1086 0 1.04 1.04 14.1 lkak 324.5 
373.9 175.0 2 137 103 1721 1086 0 l.Ok 1.04 14.1 lkak 333,k 
374,O 205.2 0 140 145 1730 1078 0 1mOk 1001 14.1 14.3 333.5 
375.1 120.0 1 140 140 1732 1080 0 1.04 1.01 14.1 lk,3 334.2 
376.1 105.5 2 140 148 1738 1081 0 1.04 1.04 14.1 14.3 33#,8 
37T.l 72.0 5 140 177 1735 1082 0 1.04 1.04 lk,l 1k.k 335,6 
378.0 67.6 3 140 147 1733 1082 0 1.04 1.04 14.1 14.4 336.6 
379,O 81.2 5 140 169 1732 1082 0 1.04 1.04 14.1 14.3 337.6 
380.0 74.6 8 140 184 1739 1083 0 1.04 1.04 14.1 lka3 338.5 
381.0 31.5 13 140 224 1741 1084 0 l.Ok 1.04 14.1 14.3 340.3 
382.0 37.9 16 139 256 1142 1085 0 1.04 1.04 14.1 14.3 341.6 
383.0 31.1 20 139 250 1740 1086 0 1.04 I,04 14.1 14.4 343.6 
38410 38,l 19 139 274 1741 1086 0 1.01 1004 14.1 I#,3 343.6 
385.0 47.7 23 139 299 1135 1086 0 1,Ok la04 14.1 14.3 3k3.6 
386,l 50.0 25 139 316 1730 1086 0 1.04 1.04 1481 14.3 343.6 
387.2 128.6 23 140 260 1728 1085 0 1.04 1.04 lkml 14.3 313.6 
388,2 273.7 17 140 191 1730 1086 0 1.04 1.04 14.2 14.3 343.6 
389.1 284.9 13 140 197 1730 1085 0 1.04 1.04 14.2 14.3 343.6 
390.1 218.2 8 139 161 1726 1086 0 1804 1.04 14.1 14.3 343.6 
391.0 lkO.1 k 140 114 1718 1086 0 1,Ok 1.04 14.1 14.3 3k3.8 
392.0 94.7 1 lk0 110 1839 1085 0 1,Ok 1.04 14.1 14.3 315.1 

594 229.1 3:39 ItOk 0.41 0.00 
596 230.0 3:kl I,04 0.69 0.00 
595 231.0 3:kl 1.04 0.53 0.00 
597 232,O 3:kl 1804 Oak4 0.00 
597 233.0 3:#2 1.04 0.43 0.00 
596 234.0 3:#3 1.04 0.37 0.00 
595 235.0 3:#3 1,Ok 0.40 0.00 
597 236.0 3:kk 1.04 0.42 0900 
598 237.0 3:kk 1.04 0.52 O,OO 
591 238,l 3:#5 1,Ok 0.41 0.00 
616 239.0 3:#6 la04 Oak? 0.00 
639 240.0 3:kT 1,Ok 0.72 0900 
653 241.0 3:kE 1.04 0.60 0.00 
652 242.0 3:kE 1.04 Oe5k 0.00 
660 243,l 3:49 1,Ok 0.64 0.00 
665 2kk.l 3:#9 1.04 0.45 0.00 
669 24500 3:50 1.04 0.43 0.00 
678 246.0 3:51 1.04 0.47 0.00 
689 247.0 3:52 1,Ok 0,68 0,OO 
696 248.0 3:5# la04 On81 OaOO 
694 249.0 3:56 1.04 0.87 0.00 
694 250.0 3:58 1.04 0.90 0.00 
696 251.1 3:58 1.04 0,kl 0800 
694 252.0 3:58 1.04 O,k3 0.00 
696 253.0 3:59 1.04 Oak5 0.00 
670 254.9 3:60 la04 0.30 0.00 
670 255.0 3:60 1.04 0.31 0.00 
668 256.1 k:OO 1.04 0.35 0.00 
671 25’1.1 k:Ol 1.04 0.47 0.00 
670 258.1 #:02 1.04 0,58 0.00 
669 259.0 k:O3 1.04 0.55 0.00 
666 260.0 k:O3 l.Ok 0.58 0.00 
667 261.0 k:Ok 1.04 0.63 0.00 
670 262.0 #:06 1,Ok 0.82 0.00 
671 26380 k:OT 1.04 0,85 0.00 
673 264.0 #:09 1.04 0.93 0.00 
673 265.0 #:I1 1.04 0.88 OaOO 
673 266.0 k:l2 1.04 0.87 0,OO 
673 267.1 k:lk 1,Ok 0.87 0.00 
671 268.2 k:lk 1.04 0.64 0.00 
668 269.2 k:l5 1.04 0,kk 0.00 
665 270.1 k:l5 1.04 Oak1 0.00 
664 271,l k:l5 1.04 0.43 0.00 
658 272.0 k:l6 1.04 O.k2 0.00 
645 273aO #:16 1.04 Oak1 0.00 



DrillByte Drilling DAtA Printout 
COHPANY : BRP PETROLBUN 
UBLL : HINBRVA - 2A 

TINE DEPTH VBRT e ROP UOB RPN TRQ SPP FLOV HUD UBIGET 
DBPTE IN OUT IN OUT 

h:rr:rec I I H/hr klb Alp PBi gP@ B8 

HUD TKllP 
IN OUT 
deg C 

RBTNS PVT --BIT-- KCD DXC GAS 
DBPTR DIST UPS 

a bbl I bhm rg I 

22: kg:36 
22:50:35 
22:51:19 
22:51:5# 
22:53:02 
22:53:#3 
22:5#:26 
22:55:0? 
22:55:55 
23:06:#7 
23:0?:03 
23:07:25 
23:07:51 
23:08:55 
23:09:00 
23:09: 45 
23: 1O:Ol 
23:ll:kE 
23:12:13 
23:13:34 
23:13:56 
23:1#:15 
23:1#:28 
23:1#:53 
23:15:21 
23: 15:53 
23: 16:23 
23:16:52 
23:1?:23 
23:18:0# 
23:18:39 
23:19:33 
23:21:00 
23:21:30 
23:21:58 
23:22:23 
23:22:55 
23:31:28 
23:31:54 
23:32:23 
23:32:55 
23:33:32 
23:33:58 
23:31:33 
23:35:00 

393.0 393.0 94,T 2 141 127 1911 1085 0 la04 1.04 14.1 14.3 
39koO 394.0 6190 1 140 109 1778 1086 0 1.04 1.04 1411 14.3 
395.1 39511 93.9 1 140 113 1136 1085 0 1.04 lo04 14.1 14.3 
396.0 396.0 1Olak 2 140 113 IT34 1085 0 l.Ok 1.04 14.2 lka3 
397,l 397.1 52.9 1 140 115 1731 1086 0 1.04 I,04 14.2 14.3 
398.0 39880 8614 2 140 122 1731 1085 0 1.04 1.04 14.2 14.3 
39980 399.0 88.2 1 140 126 lT3k 1085 0 1.04 1.01 14.2 14.3 
400.0 kOO,O 8705 2 140 116 1135 1085 0 1.04 1.04 lkn2 14.3 
401.0 401.0 76,6 2 140 135 1738 1085 0 la04 I,04 14.2 1483 
402.0 402.0 22.8 13 135 193 1746 1087 0 1.04 1.04 14.2 14.3 
403.1 403.1 264.0 12 139 123 1750 1088 0 la04 la04 1402 14.3 
404.0 #Ok,0 161.0 5 141 113 1752 1088 0 1.04 la04 14.2 14.3 
405.0 405aO 137,6 1 141 108 1751 1087 0 1.04 1.04 1482 14.3 
kO6,8 406.8 295.9 1 141 108 1752 1087 0 1.04 1.04 lku2 14.3 
407,O kOT,O 144.7 0 141 104 1770 1088 0 1,Ok 1.04 1482 14.3 
#08,5 408.5 175.0 0 141 166 1768 1090 0 1004 1,Ok 14.2 14.3 
409.0 409.0 208.0 2 141 159 1768 1090 0 1904 la04 14.2 1#,3 
410.1 410.1 205.2 12 141 161 1770 1089 0 la04 1.04 14.2 14.3 
411.0 411.0 lk3,O 10 140 172 1773 1089 0 1,Ok 1.04 lkn2 14.3 
412.0 412.0 46.0 15 141 235 1771 1088 0 1.04 1.04 14.2 lk,3 
413.0 kl3aO 144.0 16 141 225 1775 1088 0 1804 la04 14.2 14.3 
114.2 411.2 26617 12 141 138 1779 1088 0 la04 1.04 14.2 14.3 
415.0 415,O 263.4 8 141 122 1779 1088 0 1.04 l,Ok 14.2 14.3 
416.1 416,l 163.6 5 139 118 1775 1088 0 1.04 1.04 14.2 14.3 
417,O 117.0 125.4 2 141 111 1777 1088 0 1.04 1.04 14.2 14.3 
418.1 418.1 127.7 1 141 119 1’168 1087 0 1.04 1.04 lkn2 14.3 
419,l 419,l 116,l 1 141 134 1771 1087 0 1.01 1.04 14.2 lka3 
420.1 420,l 124.1 1 141 115 1821 1087 0 1.04 1104 14.2 14.3 
421.0 421.0 114.3 1 141 123 1936 1087 0 1.04 1.04 14.2 14.3 
422,l 422.1 94.7 3 141 161 1911 1087 0 1.04 1.04 14.2 14.3 
423.0 423.0 104.1 k 141 141 1794 1087 0 1.04 1.04 14.2 1#,3 
424.0 424.0 65,2 4 140 173 1789 1087 0 la04 1.04 14.2 14.3 
42510 425.0 41.4 11 141 209 1790 1087 0 1.04 1.04 lkal 14.3 
426.1 426.1 186.2 13 141 185 1790 1088 0 1.04 1.04 14.2 14.3 
42ToO 427.0 126.1 10 140 164 1793 1088 0 I,04 1.04 14.1 14.3 
428.0 428.0 15010 9 141 148 1795 1088 0 1.04 1.01 14.2 14.3 
429.1 429,l 127.1 5 141 135 1197 1088 0 1.04 1.04 14.2 14.2 
430,l 430.1 54.1 4 139 121 1794 1086 0 1.04 1.04 14.2 14.3 
k3100 431,O 13lmT 5 138 176 1800 1078 0 1,Ok 1.04 11.1 I#,2 
(32.0 J32.0 124.6 k 139 205 1800 1084 0 1.04 1.04 14.1 11.2 
(33.0 433.0 11215 3 1kO 217 1800 1086 0 1,Ok 1.04 14.1 14.2 
k34,l 434,l 97.3 5 110 227 1800 1087 0 1,Ok 1.04 1411 14.2 
435.0 435.0 140.3 6 140 153 1801 1088 0 1904 1.04 lkml 14.2 
436,O 436,O 102,9 6 lk0 181 1800 1088 0 1.04 la04 lk.1 lkmt 
437.1 437,l lkk,O 5 110 165 1797 1088 0 1.04 la04 lk*2 11.2 

346.1 635 274,O k:lT 1.01 Oak8 0.00 
317.6 623 275.0 k:lE 1.04 0.46 0,OO 
348.3 617 27681 k:l9 la04 0.45 0.00 
348.6 616 277.0 #:19 1.04 0.45 0.00 
349.9 623 278.1 k:20 1.04 0.49 0.00 
350.9 619 279.0 #:21 1.04 0.48 0.00 
352.0 613 280,O #:22 1.04 0.46 0.00 
352.8 607 281,O #:22 1.04 On48 0.00 
353,8 602 282.0 k:23 1.04 0.48 0,OO 
364.0 614 283.0 #:26 1.04 0.93 0,OO 
36#,3 612 284.1 #:26 1.04 0.41 0,OO 
364.8 609 285.0 #:2? 1.04 0.43 0.00 
36542 607 286.0 I:27 1,Ok 0.37 0.00 
365.9 601 287.8 I:27 1.04 0.23 0.00 
365,9 600 288.0 k:tT 1,Ok 0.26 0,OO 
366.1 598 289.5 k:28 1,Ok 0.32 0.00 
366.5 595 290.0 #:28 la04 0.39 0.00 
367.3 592 291.1 k:30 1.04 On83 0.00 
36?,5 592 292.0 k:30 1.04 0.53 0.00 
36?,9 585 293.0 #:31 1.04 0.81 0.00 
368.1 585 294.0 k:32 1,Ok 0,58 0.00 
368.2 584 295.2 I:32 1.04 0.42 0,Of 
368.7 582 296.0 k:32 I,04 0.39 O,OL 
369.4 582 297.1 I:33 1.04 0.44 0.00 
370.3 581 298.0 k:33 1.04 0.43 0.00 
371.0 580 299.1 I:34 la04 0.42 0.00 
371.5 582 300,l k:3k 1,Ok 0,kl 0.00 
371.8 580 301.1 k:35 1.04 0.38 0.00 
372.2 578 302.0 #:35 1.04 0.44 0.00 
372.2 575 303.1 k:36 1.04 0.51 0.00 
372.2 572 304.0 I:37 1.04 0.50 0.00 
372.2 569 305.0 I:37 1.04 0.58 0.00 
372.2 566 306.0 k:39 1.04 0.78 0.00 
372.2 565 307.1 #:39 1.04 0.51 0.00 
372.6 564 308.0 k:kO 1.04 0.55 0.00 
373.1 562 309.0 k:kO 1.04 0.51 0.00 
373.7 560 310.1 k:kl 1.04 0.48 0.00 
380.2 658 311.1 1:k2 1.04 0.52 0.00 
380.5 660 312.0 I:#2 1.04 0.19 O,OO 
380.7 658 313.0 k:k3 1.01 0,kT 0.00 
381.0 656 311.0 4:k3 1.01 Oak? 0.00 
381.3 652 315.1 #:#I l.Ok 0.53 0,OO 
381.5 653 316.0 k:kk 1.04 0.53 0,OO 
38189 650 317.0 k:k5 l.Ok 0.53 0.00 
382.1 648 318.1 1:k5 1.04 0.47 OmOO 



DrillByte Drilling Data Printout 
CONPAWY : BRP PBTROLKUll 
VBLL : HINBRVA - 2A 

TINE DBPTR VBRT. ROP UOB RPN TRQ SPP FLOW HUD UBIGAT 
DBPTR IN OUT IN OUT 

h:m:aec I B r/hr klb ARp PBi OPfi 81 

MUD TBNP 
IN OUT 
deg C 

RBTNS PVT --BIT-- BCD DXC GAS 
DBPTU DIST ARS 

I bbl I bb:rm Bg I 

23:35:28 438.1 
23:36:09 439.1 
23:36:3# kkO,O 
23:37:09 441.0 
23:3?:#6 442.0 
23:38:21 443.1 
23:38:52 441.1 
23:39:29 kk5.1 
23:kO:Ok 446.1 
23:#0:35 kk7,O 
23:#1:16 448.1 
23:kl:k7 kk9nO 
23:#2:29 450.1 
23:#3:18 451.0 
23:##:05 45280 
23:#5:06 453.0 
23:#6:18 454,O 
23:18:00 455.1 
23:50:06 456.0 
23:51:31 457.1 
23:56:39 458.0 
23 Sept 93 
DO:l5:29 459.1 
DO:16:00 460,l 
DO:l6:#? 161.0 
DO:17:12 462.1 
DO:lT:3# 463.0 
00:17:56 k6kal 
DO:l7:58 466.0 
00:18:21 467.0 
00:18:#9 468.1 
00:19:2? 469.1 
00:20: 16 #TO,0 
00:22: 16 471 ,O 
00:22:39 472.0 
00323303 kT3,l 
00:23:28 474.0 
00:23:59 475.0 
00:2#:30 kT6,O 
00:25:08 477.0 
00:26:01 480,O 
00:26:2# 483.0 
00:26:#8 485.1 
00:2?:1? 187.0 
00:2?:1? 488.0 

438.1 130.9 3 140 145 1796 1088 0 1.04 1,Ok 11.1 14.2 
439.1 87.4 3 140 181 1800 1089 0 1.04 1.04 11.2 14.2 
440.0 lk2,l 3 139 170 1798 1089 0 1104 l,Ok lket lke2 
kkl,O 102.9 1 139 147 1798 1089 0 1.04 1.04 1401 1402 
442.0 100.0 1 110 167 1795 1089 0 1.04 1.04 14.1 14.2 
443.1 109.6 2 lkl 200 1795 1089 0 l,Ok 1,Ok 1481 14.2 
444.1 115.2 2 140 171 1798 1089 0 1.04 1.04 14.1 14.2 
445.1 103.8 2 110 134 1’189 1089 0 la04 1104 1461 14.2 
kk6.1 109.1 2 140 130 1826 1090 0 1.04 1.04 14.1 14.2 
447.0 114.0 0 139 143 1956 1090 0 1.04 1104 14.1 14.2 
448.1 87.8 1 140 148 1918 1089 0 1.04 1.04 14.1 14.2 
449.0 113.7 2 140 162 1812 1089 0 la04 1.04 1k.l 14.2 
450,l 101.1 3 140 167 1796 1089 0 1,Ok 1,Ok 14.1 14.2 
151.0 71.8 5 140 205 1793 1988 0 1004 1.04 14.1 14.2 
45210 76.6 7 139 186 1799 1087 0 1.04 1804 14.1 I#,2 
453.0 61.5 9 140 232 1799 1088 0 l.Ok l.Ok 14.1 1482 
451.0 49.7 11 140 261 1802 1088 0 1,Ok 1.01 14.1 1492 
45501 40.4 15 139 245 1804 1089 0 la04 l.Ok 14.1 14.2 
456.0 28.5 16 140 252 1847 1088 0 la04 l.Ok 14.1 1#,2 
457.1 42.5 10 lk0 215 1814 1088 0 1.04 1104 14.1 14.2 
458.0 11.7 8 140 206 1801 1088 0 1.04 1.04 lk,l 14.2 

45911 45.3 4 133 226 1806 10 
46081 11611 2 133 210 1857 10 
461.0 16.2 6 133 234 1815 10 
462.1 161.2 5 133 237 1790 10 
463,O 15916 4 134 238 1787 10 
464 .I 1?5,6 3 133 267 1790 10 
466.0 175.6 -1 I32 308 1790 10 
467.0 158,8 2 133 258 1790 10 
468.1 139.3 2 133 254 1793 10 
469.1 94.5 3 133 275 1795 10 
#TO,0 ?3,0 5 134 294 1795 10 
471.0 32,T 16 133 340 1797 10 
kT2.0 156.5 16 133 367 1799 10 
473.1 181.3 11 133 323 1799 10 
47k.O 14003 6 133 269 1801 10 
kT5.0 124.8 3 133 288 1794 10 
kT6,O 114.9 3 134 291 1816 10 
477.0 94.7 3 133 2’19 1878 10 
480.0 56.7 -2 132 317 llll 10 
483.0 60.2 3 133 233 1800 10 
485.1 67.8 4 131 305 1801 10 
487.0 61.0 2 131 304 1827 10 
k88,O 67,O 2 134 304 1827 10 

‘8 0 1.01 1.04 
‘9 0 l.Ok 1.04 
‘9 0 1.04 1.04 
10 0 1.04 I.04 
‘9 0 1.04 l.Ok 
‘9 0 1.04 1.04 
‘9 0 1,Ok 1.04 
‘9 0 1.04 1.04 
‘9 0 1.04 1.01 
‘9 0 1.04 1.04 
IO 0 1.04 1.04 
II 0 I,04 1,Ok 
II 0 1.04 1.04 
I1 0 1.04 1.04 
12 0 la04 1.04 
I1 0 1004 1.04 
12 0 1.04 1.04 
I2 0 1.04 1.04 
IO 0 1.04 1.04 
16 0 1.04 l.Ok 
I3 0 1,Ok 1.04 
I# 0 I,04 l+Ok 
II 0 1.04 1.04 

14.1 14.2 
lkal 1412 
14.1 14,2 
14.2 14.2 
14,2 lk.2 
lk,2 14.2 
14.0 14.2 
14.1 14.2 
14.1 14.2 
14.1 14.2 
14.1 14.2 
lk,l 14.2 
14.2 14.2 
14.2 14.2 
14.1 14.2 
14.1 14.2 
14.1 14.2 
I#,1 14.2 
1401 14.1 
14.1 14.5 
14.1 14.1 
1#,3 14.4 
1413 lkak 

382.3 646 319.1 I:46 i 1 ,Ok 0,kk 0.00 
38217 642 320.1 ’ k:k7 1 ..Ok 0.52 0,OO 
38299 614 321.0 ’ k:k7 1 ,004 O,k2 0,oo 
383.2 639 322.0 k:k8 I 1 **Ok 0.13 on00 
383.5 639 323.0 k:k0 I 1 ,,Ok O*k3 0,oo 
383.8 635 32401 k:k9 1 1 ..Ok 0.44 0,OO 
384.1 635 325,l k:k9 1 1 ,a04 0.42 0.00 
384.6 638 326.1 k:50 1 1 ,a04 Oak5 0100 
385.0 638 327.1 k:51 1 ,a04 0,kk 0.00 
385.3 634 32800 k:51 1 ..Ok 0,39 0.00 
385.8 629 329.1 #:52 I 1 ,a04 0.46 0.00 
386.1 631 33090 k:52 I 1 ,a04 0.44 0.00 
387.3 627 33lml k:53 1 1 ,,Ok 0.47 0.00 
38901 623 332.0 k:54 1 ,a04 0.60 0.00 
390.9 621 333.0 J:55 1 1 .,Ok 0.61 0.00 
392,3 617 334.0 k:56 i 1 ,.Ok 0.68 0.00 
393.6 612 335.0 ’ #:5’1 1 :,Ok 0.75 0.00 
395.6 608 33681 k:5d I 1 1.04 0.83 0.00 
397.5 603 337.0 5:01 1 I.04 0,91 0.00 
399.4 598 338.1 5:OZ ! 1 1.04 0,?5 0.00 
401.2 580 339.0 5:OI ’ 1 1.04 0,96 0.00 

411.5 621 340.1 5:OE 1.04 0.50 0.00 
412.1 619 341.1 5:09 1,Ok 0.45 0,OO 
413,l 620 342.0 5:lO 1.01 0.59 0.00 
413.6 620 343.1 5:10 1.04 0.43 0.00 
414.2 621 3kk.O 5:10 1,Ok 0.43 0.00 
klk,6 620 345.1 5:ll l.Ok 0,38 0,OO 
414.5 620 347.0 5:11 1.04 0,35 0.00 
415.0 621 348.0 5:11 1.04 0.38 0900 
415.7 618 349.1 5:lE 1.04 0.40 0.00 
416.5 617 350,l 5:12 1.04 0.49 0.00 
klT,6 614 351.0 5:13 l.Ok 0.58 0.00 
420.4 607 352.0 5:15 1.04 0.86 0.00 
420.9 604 353.0 5:15 1.04 0.55 0.00 
421.5 605 354.1 5:16 1.04 0.48 0.00 
422,O 602 355.0 5:16 l.Ok 0.47 0.00 
422.7 602 356.0 5:lT 1.04 0.45 0.00 
423.5 600 357.0 5:lT 1.04 0.46 0.00 
424.2 597 358.0 I:18 1104 0.18 0,OO 
425.5 594 361.0 5:19 1.04 0.65 0.00 
425.6 591 364.0 5:19 l.Ok 0.50 0.80 
426.1 591 366.1 5:20 1.04 0.16 0.00 
426.8 589 368.0 5:20 1.01 O.k9 0.00 
426.8 589 369.0 5:20 1.04 0119 0.00 

. 



DrillBYte Drilling lhtr Printout 
COWPANY : BEP PBTROLBUH 
UBLL : UINBRVA - 2A 

TIWB 

h:m:eec 

DEPTH VBRT. ROP UOB RPH TRQ SPP PLOY HUD UBIGET HUD TBHP RBTNS 
DBPTR IN OUT IN OUT IN OUT DBPTA 

I B r/br klb Afip psi BPI Bg deg C I 

PVT ---BIT--- KCD DXC GAS 
DIST BBS 

bbl a bbm Bg x 

DO:38:44 489.0 489,O 8?,3 0 132 252 1760 1065 0 la04 1.04 lk,2 14.3 436.3 
00:39:20 490,O 490.0 98.2 1 132 271 1763 1067 0 1.04 la04 14.1 1403 437.2 
00:39:55 49laO 491.0 102.9 2 133 282 1801 1073 0 l,Ok 1.04 14.1 14.3 k38.1 
00: #0:25 492,O 492.0 124.1 3 135 280 1810 1081 0 1.04 1.04 I#,1 14.2 438.8 
OO:kO:56 493.1 493.1 12512 3 135 289 1810 1084 0 1.04 1.04 lk,l 14.2 439.7 
00:#1:25 494,l 494.1 128,6 2 135 281 1810 1086 0 1.04 1.04 14.1 14.3 440.4 
00:#1:53 495.0 495.0 126,O 2 135 288 1810 1086 0 1.04 1.04 14.1 14.3 kklnl 
00: #2:23 496,O 496.0 125,6 2 133 307 1810 1086 0 1.04 1.04 1411 1#,3 411.9 
00: #2:55 497.0 497.0 112.5 2 134 287 1812 1087 0 1,Ok 1.01 lk,l 14.3 kk2.T 
00:#3:29 k98al 498.1 117.1 2 135 273 1816 1087 0 1,Ok 1.04 14.2 1483 kk3,6 
00: #3:59 499,O 499,O 116.1 2 135 285 1817 1087 0 1.04 1.04 1402 14.3 kkk,k 
00:##:5? 500.2 500.2 96.4 2 135 282 1817 1087 0 1.04 I,04 14.2 14.3 445.9 
00:#5:37 501.0 501.0 96.2 1 135 299 1611 1087 0 1.04 1.04 14.1 14.3 kkT,O 
00:#6: 16 502,l 502.1 97.3 2 135 278 1848 1088 0 1.04 1.04 14.2 14.2 kk8,O 
00:#6:#9 503.0 503.0 103.6 3 135 304 1942 1068 0 la04 la04 14.2 14.3 448.7 
00:4?:33 504,l 504.1 90.0 5 135 292 1875 1089 0 1.04 1.04 14.2 14.2 450.0 
00: #8:05 505.0 50580 111.0 5 134 296 1824 1089 0 1.04 1.04 1482 14.2 450.8 
00:#8:39 506.1 506.1 115.2 4 134 291 1820 1090 0 1.04 1.04 14.2 14.2 45116 
00:#9:11 507,O 507.0 110.4 3 134 313 1820 1090 0 1.04 1.04 lk,l 14.2 k52,6 
00:#9:51 508.1 508.1 93.3 3 134 302 1820 1090 0 1.04 1.04 14.2 14.2 45386 
00:50:35 509.0 509.0 81.6 3 134 293 1822 1090 0 1.04 1.04 14.2 14.2 #5#,7 
00:52:06 510,O 510.0 39.3 4 135 296 1844 1092 0 1.04 1.01 14.2 14.2 457,O 
00:5#:03 511.0 511.0 21.8 4 135 321 1992 1145 0 1.04 1.04 14.2 14.2 #60,3 
00:55:21 512.0 512.0 46.2 10 135 329 2004 1153 0 I,04 1.04 14.2 14.2 462.3 
00:56:13 513.1 513.1 70.0 13 134 340 2003 1154 0 1.04 la04 14.2 14.2 463.8 
00:5?:30 514,l 514.1 46.6 10 135 314 2023 1154 0 1104 1.04 14.2 1482 466.0 
00:59:J6 51580 515.0 26.5 10 134 309 2054 1156 0 1,Ok la04 lk,2 1482 169.8 
0l:Ok:Ol 516.0 516.0 14.2 8 134 293 2019 1159 0 1.04 1.04 14.2 14.2 476.8 
0l:OT:Ol 517,O 511.0 19.8 11 134 317 2021 1160 0 1.04 1.04 14.1 14.1 481.7 
01:#?:2# 519.0 519.0 16.7 19 125 365 2148 1210 0 1.04 1.04 14.1 lk,O 500.6 
01:#8:31 520.1 52001 55.0 24 128 433 2162 1215 0 1.04 1.04 14.1 14.0 501.4 
Ol:k9:32 521.1 521.1 58.8 28 128 466 2260 1216 0 1.04 1.04 14.1 14.0 502.1 
01:60:39 522.0 522,O 54,O 26 127 435 2156 1217 0 1.04 1.04 lk,l 14.0 503.0 
01:52:1? 523.0 523,O 38.3 20 128 389 2145 1216 0 1.04 1.04 14.1 14.0 504.2 
01:53:29 524.0 524.0 kg.1 22 128 456 2141 1217 0 1.04 1.04 14.1 14.0 505.1 
01:5#:56 525.0 525.0 41.9 24 128 468 2140 1217 0 1.04 1.04 14.1 14.0 506.2 
01:56:27 526,O 526.0 39.3 24 128 425 2139 1218 0 1.04 1.04 14.1 14.0 507.3 
01:5?:59 527.0 527.0 42.4 23 128 452 2137 1219 0 1.04 1.04 14.1 14.0 508.4 
01:59:36 528.0 528.0 37.1 24 128 421 2129 1218 0 1.04 1.04 14.1 14.0 509.6 
02:01:09 529.0 529.0 38.5 19 128 397 2127 1219 0 1.04 1.04 14.1 14.0 510.8 
02:03:05 530,O 530.0 31.0 23 128 116 2128 1219 0 1.04 1.04 11.1 14.0 512.2 
02:0#:#8 53100 531.0 35.3 26 127 467 2177 1219 0 1,Ok 1.04 11.1 lk.0 613,s 
02:06:03 532,O 532.0 IT.6 28 127 (58 2120 1220 0 1.04 1.04 1411 lk,O 51k.k 
02:0?:56 533,O 533,O 31.9 2k 128 443 2119 1220 0 1,Ok 1.01 11.1 lk,O 515.6 
02:09:30 534.0 534.0 38.3 24 127 464 2120 1221 0 1,Ok 1.04 lk,l 13.9 5lTnO 

602 370,O 
598 371.0 
593 372.0 
590 3?3,0 
585 37461 
581 375.1 
577 376.0 
574 377,O 
570 318.0 
565 379.1 
563 380.0 
557 381.2 
552 382.0 
517 383.1 
544 384.0 
538 385,l 
535 386.0 
532 387.1 
528 388,O 
524 389.1 
519 390.0 
509 391.0 
498 392,O 
488 393,O 
484 39481 
476 395.1 
46% 396.0 
464 397.0 
462 398.0 
553 400.0 
552 kOln1 
548 402.1 
545 403.0 
541 404.0 
538 405.0 
539 406.0 
532 407.0 
530 408.0 
526 409.0 
524 410.0 
521 411.0 
518 412.0 
511 413.0 
511 Ilk,0 
508 415.0 

5:21 1.04 0,kO 0.04 
5:tl 1.04 0.43 0.04 
5:22 1.04 0.16 0.04 
5:22 1.04 0.15 0.04 
5:23 1.04 0.44 0.04 
5:23 1.04 O.k3 0.00 
5:2# la04 O,k3 0,011 
5:2k la04 O,k3 O.OE 
5:25 1,Ok 0,kk O,OE 
5:25 1.04 0.43 O,O( 
5:26 1,Ok 0.45 O.O( 
5:tT 1.04 0.44 O.O( 
5:2? 1.04 0.43 O.O( 
5:28 1.04 0.45 O,O( 
5:28 1.04 O,k9 O.O( 
5:29 1.04 Oa53 O.O( 
5:30 1.04 0.50 O,O( 
5:30 1.04 0.48 0,OO 
5:31 1.04 0.48 0,OO 
5:31 1.04 0.49 0.00 
5:32 l.Ok 0.51 0.00 
5:3# la04 0.65 0.6” 
5:36 1.04 0,69 O.\ 
5:3? I,04 0.74 OaOO 
5:38 1.04 0,69 0.00 
5:39 1,Ok 0973 0.00 
5:kl 1,Ok 0.83 OsOO 
5:k6 1.04 0.91 0.00 
5:#9 1.04 0.91 0.00 
5:55 l.Ok 0.77 0,OO 
5:56 l.Ok 0.83 0.00 
5:5? 1.04 0.81 0.00 
5:58 1,Ok 0.82 0.00 
6:00 1.04 0.87 0,OO 
6:01 1.04 0.84 0,OO 
6:03 1.04 0.89 0.00 
6:Ok la04 0,BE OaOO 
6:06 1.04 0.89 0800 
6:OT 1.04 0091 0,OO 
6:09 1.01 0.86 0.00 
6:11 la01 0.95 0.00 
6:13 1.6k 0,9k 0.00 
6:lk 1.04 0.88 0.00 
6:lE l.O( 0.91 0.00 
6:lT 1,Ok 0.91 0.00 



DrillBIte Drilling Data Printout 
COMPARY : BUP PBTROLBUU 
YELL : HINBRVA - 2A 

TIKK DEPTH VKRT, ROP YOB RPll TRQ SPP PLOY HUD YBIGIIT HUD TBHP RBTNS PVT o-oBIj’--- BCD DXC GAS 
DEPTH IN OUT IN OUT IN OUT DKPTR DIST NBS 

h:mr:sec I I r/hr klb Amp psi BPI WI deg C i bbl I bb:rr Bg X 

D2:11:15 535.1 
D2:13:31 536.1 
02:15:08 537,l 
D2:16:#6 536.0 
02:18:kk 539ao 
02:21:09 540.1 
02:22:55 541.0 
02:2#:21 54260 
02:26:02 54390 
02:27:31 544.1 
D2:30:23 545,O 
02:33:2# 546nO 
02:3#:39 547.0 
02:5?:35 548.0 
02:59:25 549.0 
03:01:06 550.1 
03:02:#2 551,o 
03:01:2# 552.0 
03:06:29 553.0 
03:OB: 18 551.0 
03:10:05 555,o 
03:11:23 556.0 
03:13:1# 557.0 
03:1#:33 55880 
03:16:30 559.0 
03:17:59 560.0 
03:20:04 561.0 
03:21:56 562.0 
03323339 56301 
03:25:22 56knl 
03:28:29 565.0 

535.1 35.3 25 129 446 2119 1220 0 1.04 1.04 1411 13.9 516.0 
536.1 29.3 24 133 476 2120 1221 0 1.04 1.04 14.2 13.9 51881 
537.1 37.0 29 133 506 2122 1222 0 1.04 1,Ok 14.1 13,9 518al 
538.0 36a8 28 133 486 2122 1222 0 1.04 1.04 14.1 13.9 518tl 
539.0 32.9 25 134 468 2122 1222 0 1.04 la04 14.1 13.9 518.1 
54081 27.3 23 134 448 2202 1223 0 1.04 1.04 lk,l 13,9 518.1 
541.0 33.7 23 134 407 2124 1223 0 1.04 la04 lkal 13.9 518.1 
542.0 42.4 24 134 406 2124 1224 0 1.04 I,04 14.2 13.9 518.3 
513.0 38.9 23 134 (10 2127 1224 0 1.04 1.04 14.1 13.9 519.4 
5kk.l 40.9 tk 13k k2k 2127 1225 0 l.Ok l.Ok lk.1 13,9 520,6 
545.0 20.8 21 131 37% 2130 1225 0 1.04 1.04 14.1 13.9 522.1 
546.0 19.8 20 134 363 2167 1226 0 l,Ok 1104 14.1 13,9 52#,5 
517.0 24.2 15 134 323 2132 1226 0 1.04 l.Ok 14.1 1389 525.3 
548.0 14.6 20 132 405 2078 1212 0 1.04 1.04 14.1 13.9 53#,9 
549,O 32.7 22 132 385 2107 1201 0 1.04 1,Ok 14.1 13,9 535.9 
550.1 40.9 27 133 449 2113 1208 0 1.04 1104 1411 13.9 536.8 
551.0 37.2 28 133 437 2111 1209 0 l.Ok l.Ok 14.1 13.9 537.7 
552.0 35.3 22 133 411 2132 1213 0 l.Ok 1.04 14.1 13.9 538.6 
553.0 28.8 19 133 397 2137 1216 0 1.04 1.04 14.1 13.9 539.8 
55k.0 33.0 26 133 (15 21kO 1218 0 l.Ok l.Ok 14.1 13.9 540.8 
555,O 33.6 23 133 423 2135 1218 0 1.04 1.04 14.1 13.9 541.8 
556.0 4612 27 133 463 2173 1214 0 1.04 1.04 14.1 14.0 51205 
557.0 33.0 28 133 430 2147 1213 0 1.04 1.04 14.1 13.9 543.5 
558.0 44.1 26 133 430 2115 1213 0 1.01 1.04 14.1 lk,O 544.2 
559.0 33.7 25 133 438 2114 1213 0 I,04 1.04 14.1 lk,O 545.3 
560.0 40.2 23 133 410 2118 1213 0 1.04 1,Ok 14.1 14.0 5#6,2 
561,O 28.8 19 133 361 2116 1214 0 1.04 l.Ok 14.1 13.9 547.1 
562.0 33.6 21 133 386 2117 1213 0 1.04 1.04 14.1 13.9 5#?,2 
563.1 35.3 23 133 408 2116 1213 0 1,Ok 1.04 14.1 1389 547.2 
561.1 35.0 23 133 kl? 2119 12lk 0 1.01 IsOk 14.1 13.9 5k7.2 
56500 3615 25 133 378 2120 1214 0 1804 1.04 14.1 13.9 547,t 

504 416.1 6:19 1.04 0.93 0,OO 
499 417.1 6:2l 1,Ok 0.98 0,OO 
496 418,l 6:23 1aOk 0.96 0.00 
492 419,O 6:25 1,Ok 0.96 0.00 
488 420,O 6:26 la04 0.96 0,OO 
484 421,l 6:29 la04 0898 0.00 
480 422.0 6:31 1,Ok 0.94 On00 
477 423.0 6:32 1104 On93 0,OO 
IT4 12480 6:3k 1104 0.91 0.00 
469 (25.1 6:35 1.01 6,91 0.00 
465 426.0 6:38 la04 1.01 0.00 
458 427.0 6:kl 1.04 1,02 0,OO 
455 428.0 6:#2 1.04 0.98 0.00 
482 429.0 6:#6 la04 1.08 OaOO 
471 k30,O 6:kE 1,Ok 0,93 0.00 
472 431.1 6:50 1.04 0.92 0.00 
468 432.0 6:52 1,Ok 0.95 0.00 
466 433.0 6:53 1.04 0.91 0.00 
460 434.0 6:55 1.04 0.94 0800 
(56 (35.0 6:5? 1.04 0.96 0.00 
453 436.0 6:59 1.04 0.94 0,OO 
451 437.0 T:OO 1.04 0.90 0.00 
448 438.0 ?:02 1104 On93 0.00 
445 439.0 ?:03 1.04 0.90 0.00 
440 440.0 ?:05 1,Ok 0.95 0.00 
438 441.0 T:OT la04 0.90 0.00 
434 442.0 ?:09 la04 0.93 0.00 
430 kk3,O 7:11 1.04 0,92 0.00 
427 kkk,l ?:13 1.04 0,92 0.00 
(22 kk5.1 T:lk 1901 0.93 OvOO 
477 449.0 T:lT la04 0,9k 0800 

26' Role TaDa POOll to run 20’ cog. 



DrillBIte Drilling Datr Printout 
COMPANY : BtlP PETROLBUN 
YELL : UINBRVA - 2A 

TIHK DBPTR VBRT . ROP UOB RPH TRQ SPP FLOU IUD UBIGRT RUD TBHP RBTNS PVT --BIT.-- BCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DBPTE DIST BBS 

1:II:Bec I I dbr klb A#p pai BPI Bg deg C 1 bbl I bbm Bg X 

29 Sept 93 
!lB#E, 17-112’ Sritb NOZSOD-C vith 14x18x18x20 jetr md Dovabole rotor. 
D8:08:15 566.0 566.0 14.5 30 141 278 101’1 704 811 1.08 1.08 19.5 28.3 563.1 613 1.0 0:03 1.06 1.30 Da00 
D8:12:51 567.0 567.0 13.7 30 141 278 1OlT 704 817 1.08 1.08 19.5 28.3 563.1 613 2.0 0:16 1.06 1.30 0,OO 
38:18:11 568.0 56880 11,2 34 146 288 1019 698 686 1.08 1.08 19.5 28.1 563.6 TO2 3.0 0:21 1.06 1.37 0.00 
11:35:#6 569.0 569.0 1.6 36 151 136 1550 868 982 1.08 1.08 27.4 29.7 568.3 558 1.0 1:03 1.09 1.90 0.00 
12:12:5k 570.0 570.0 1,6 32 166 12’1 1828 1107 1134 1.08 1.08 28.9 30.0 56992 566 5.0 1:38 1.09 1.88 0.00 
12:#1:53 571.0 571.0 2.1 32 164 156 1874 1112 1149 1.08 1.08 30,T 31.7 570.0 562 6.0 2:OT 1.09 1.80 0.00 
12:#5:19 572.0 572.0 1785 29 163 229 1954 1112 1141 1.08 1.08 31.3 32.7 570.1 563 7.0 2:11 1.09 1124 0.04 
12:#9:23 573,O 573,O lka8 29 164 237 1972 1114 1147 1.06 1.08 31,6 32.9 570.2 562 8.0 2:15 1,09 1.29 0,OO 
12:52:16 5Tk,O 5Tk.0 17.7 31 164 255 1993 1111 1118 1.08 1108 32,O 33,l 5?0,2 561 9.0 2:lE 1.09 1,26 0.00 
12:56:33 575,O 575,O 15.9 30 164 245 1982 1114 1118 1.08 1,08 32,2 33.2 570,k 563 10.0 2:22 1.09 1,28 0.00 
13:00:3? 576.0 516.0 11.8 30 164 239 198T 1115 1123 1.06 1.08 32.4 33.4 570.1 563 ll,O 2:26 1.09 1.29 0.00 
l3:Ok:lk 577.0 577.0 16.6 30 164 240 1992 1114 1124 1.08 1.08 32.6 3387 510.5 561 12.0 2:30 1.09 I.27 0.00 
13:08:23 578.0 578,O 14.8 30 164 237 1994 1114 1118 1.08 1.08 32.8 33.9 570.6 561 13.0 2:3# 1.09 1129 0.00 
13:12:#2 579.0 57900 14.1 30 164 226 1985 1114 1101 1.08 I,08 33,O 34.1 5?0,9 559 14.0 2:38 1,09 1.30 0.00 
13:16:37 580,O 580,O 15.5 29 164 230 1982 1113 1105 1.08 1,08 33.2 3#,3 571,T 554 15.0 2:#2 1,09 1.28 0.00 
13:20:2k 581.0 581.0 15.7 30 164 228 1981 1113 1104 1.08 1.08 33.3 34,k 572.6 537 16.0 2:#6 1.09 1.28 0.00 
13:2#:22 582.0 582.0 1582 30 164 220 1977 1115 1128 1.08 1.08 33.5 34.7 573.6 533 17.0 2:50 1,09 1.29 0.00 
13:28:16 583.0 583.0 15.4 30 163 243 1976 1112 1151 1.08 1.08 33.7 34.8 5Tk.6 528 18.0 2:5k 1.09 1.28 0.00 
13:32:08 584.0 581.0 15.7 30 163 259 1982 1112 1160 1.08 1.08 33.8 35,O 575.5 523 19.0 2:58 1109 1.28 0.00 
13:35:#0 58590 585.0 11.0 35 163 284 2010 1107 1156 1.08 1.08 33.9 35.2 576.3 524 20.0 3:01 1,09 1.32 0.0” 
13339313 586.0 586.0 16.9 36 163 283 2028 1110 1135 la08 1.08 34.1 35,k 577.3 523 21.0 3:05 1.09 1.33 0.i 
13:#2:32 587.0 587,O 18.1 38 164 275 2032 1114 1141 1.08 1.08 34.3 35,6 571.9 5 11 2290 3:OE 1.09 1.32 0.00 
13:#6:05 588,O 588.0 17.0 37 163 275 2044 1111 1133 1.08 1.08 34.5 35.7 578.7 5 10 23.0 3:12 1.09 1.3k 0,OO 
13:19:59 589,O 589.0 15.3 35 164 267 2037 1115 1154 1.08 1.08 34.7 35,9 579.6 5 I2 24.0 3:15 1.09 1.34 0.00 
14:06:48 590.0 590.0 18.0 10 164 176 1928 1108 1109 1.08 1.08 34.4 35.5 581.9 5 8 25.0 3:19 1.09 0,5? 0.00 
1k:lO:kO 591.0 591.0 1505 30 164 256 2018 1114 1134 1.08 la08 34,k 35.6 583.3 5 82 26.0 3:23 1.09 1.29 0.00 
lk:lk:Ol 592.0 59290 18.0 I1 164 323 2081 1117 1125 1.08 1.08 31.6 36.3 584.5 5 ,6 27.0 3:tT 1.09 1.32 0.00 
lk:lT:l3 593aO 593.0 18.7 41 164 317 2075 1117 1129 1.08 1.08 34.7 3645 585,6 5 6 28.0 3:30 la09 1,35 0,OO 
1#:20:15 594,O 594.0 20.8 40 164 311 2083 1117 1196 1.08 1,08 35.0 36.6 586.7 5 5 29.0 3:33 1,09 1.31 0.00 
1#:23:01 595,O 595.0 21.7 k0 164 308 2080 1119 1208 la08 1.08 35.2 36.6 587.7 5 .6 30.0 3:36 la09 1.30 0.00 
1#:25:09 596,O 596.0 28.0 36 164 299 2055 1118 1162 1.08 1.08 35,3 36.7 588.5 5 10 31.0 3:38 1.09 la19 0.00 
1#:28:1# 597.0 597.0 19.5 kk 164 339 2112 1119 1145 1.08 1.08 35.5 36.8 589.6 5 ,8 3280 3:kl 1.09 1.36 0,OO 
1#:30:51 598.0 598.0 22.9 45 164 336 2117 1118 1186 1.08 1.08 35.5 36.8 590.2 5 ,T 33,O 3:kk 1.09 1.33 0,OO 
14:32:50 599.0 599.0 32.5 41 164 296 2084 1118 1181 1.08 1.08 35.5 36.8 590.7 5 !3 3k.0 3:#6 1,09 la20 0.00 
1#:3#:33 600.0 600.0 34.8 I1 164 314 2096 1117 1158 1.08 1.08 35,5 37.0 591.1 5 15 35.0 3:kT ltO9 1018 0.00 
1#:36:20 601.0 601.0 33.6 41 164 311 2102 1118 1177 1.08 1.08 35.6 37.1 591.6 5 !3 36.0 3:#9 It09 1819 0,OO 
1#:3?:#6 602.1 602.0 42.9 41 161 319 2107 1117 1182 1.08 1.08 35.6 3?,3 591.9 5 16 37.1 3:50 1.09 la13 0.00 
1#:39:1? 603.0 603.0 39.3 42 164 334 2106 1116 1233 1.08 1.08 35.6 37.4 592.4 5 IT 38.0 3:52 1,09 1,15 0.00 
lk:kl:lk 601.0 604,O 30.8 kt 164 330 2105 1115 1203 1.08 1.08 35.7 37.4 593,O 5 18 39.0 3:5k 1.09 1.22 0.00 
1#:#2:59 605.0 605.0 34.3 40 164 311 2105 1115 1162 1.08 1.08 35.7 37.5 593,5 5 I1 40.0 3:56 1.09 1.18 0.00 
lk:kk:58 606.0 606,O 32.3 46 164 337 2137 1114 1133 1.08 1.08 35.8 37.5 59#,3 5 I5 41.0 3:58 1,09 la23 0.00 
lk:k6:#0 607.0 607.0 34.7 49 164 353 2159 1114 1188 1.08 1108 35.9 37.5 591.6 5 I6 42.0 3:59 1.09 1.21 0.00 
14: #8:26 608.0 608.0 34.8 50 163 371 2187 1115 1278 1.08 la08 36.0 37.6 595,3 5 15 43.0 k:Ol 1.09 1.25 0.08 



DrillByte Drilling Datr Printout 
COHPANY : BKP PKTROLBUH 
YELL : UINBRVA - 2A 

TINE 

h:m:sec I 

1#:#9:55 609,O 
1#:51:32 610.0 
1#:53:09 611,O 
lk:5#:#3 612.0 
1#:56:25 613.0 
1#:58:38 614.0 
15:Ol:tO 615.0 
15:03:55 616.0 
15:06:32 611,O 
15:09:#8 618,O 
15: 13:OE 61910 
15: 17303 620,O 
15:34:13 621.0 
15336303 62281 
15:38:Ok 623.0 
15:39:35 624.0 
15:#1:08 625.0 
15:#2:16 626.0 
15:#3:14 627.1 
15: #3:58 628,O 
15:#5:02 629.0 
15:#5:51 630,l 
15:#6:30 631.1 
15:#7:05 632.1 
15:#7:#2 63380 
15:48:17 634.1 
15:#8:#5 635,l 
15:#9:12 636.1 
15:#9:37 637.0 
15:50:02 638.0 
15:50:#3 639,O 
15:51:11 640.1 
15:51:#3 641.1 
15:52:08 642.1 
15:62:39 643.1 
15:53:0# 614.0 
15:53:26 645.0 
15:53:50 646,l 
15:5#:15 647.1 
15:5#:#2 64880 
15:55:27 649.1 
16:31:29 650.1 
16:31:58 651.1 
16:32: 17 652.1 
16:32: 42 653.0 

DEPTH VBRT. ROP UOB RPII TRQ SPP FLOU 
DEPTH IN OUT 

B r/hr klb ADp PBi #Pm 

UUD YBIGHT 
IN OUT 

WI 

HUD TBWP 
IN OUT 
deg C 

RBTNS PVT ---BIT-o BCD DXC 6AS 
DEPTH DIST HRS 

I bbl I bb:rn Bf X 

609.0 40.4 48 164 353 2164 1115 11 94 1.08 1,OE 
610.0 36.9 50 163 376 2186 1115 11 22 1.08 1.08 
611.0 37,l 52 163 387 2200 1114 11 57 I,08 1.08 
612.0 38.3 52 164 370 2181 1115 11 58 1808 1108 
613.0 35.3 54 164 391 2204 1114 11 65 1.08 1.08 
614.0 27,l 52 163 379 2173 1114 11 49 1.08 1.08 
615.0 22,2 50 163 370 2166 1114 11 79 1,08 1.08 
616,O 24,l 4’1 164 365 2146 1114 11 80 la08 1.08 
617,O 22,9 48 164 353 2166 1115 12 29 1.08 1.08 
618.0 18,k 50 161 356 2175 1115 11 60 1.08 1.08 
619sO 18mO 50 164 334 2172 1115 11 65 1.08 1.08 
62080 15.3 45 163 301 2116 1115 11 41 1.08 1.08 
621.0 22.2 39 169 321 2117 1102 10 95 1.08 1.08 
622.1 33.3 34 171 280 2076 1103 11 01 1.08 1.08 
623.0 29.6 34 171 298 2075 1103 10 91 1.08 1.08 
62480 40.7 32 111 318 2070 1103 11 10 1.08 1.08 
625.0 38.T 36 171 338 2071 1102 11 18 1.08 1.08 
626.0 52.6 36 171 352 2079 1102 11 15 1.08 1.08 
627.1 72.0 33 110 349 2075 1102 11 11 1.08 1.08 
628.0 80.6 31 170 361 2051 1102 11 24 1.08 1.08 
629.0 58.1 33 171 316 2070 1102 11 20 1.08 la08 
63090 7290 35 171 306 2084 1103 11 19 1.08 1108 
631.1 106.9 34 171 306 2085 1102 11 17 1.08 1.08 
63201 10116 33 171 306 2077 1102 11 22 1.08 1108 
633.0 96.3 33 171 312 2084 1102 11 24 1.08 1008 
631.1 116.1 32 171 272 20?5 1102 11 29 1.08 1.08 
635.1 lkO,O 30 171 283 2056 1103 11 40 1.08 1808 
636.1 132.6 29 171 329 2052 1102 11 37 1.08 1.08 
637.0 141.2 28 111 336 2066 1102 11 37 1.08 1,08 
638,O 142.1 29 171 310 2077 1102 11 33 1.08 I,08 
639.0 93.1 32 171 314 2089 1103 11 34 1,08 1.08 
640.1 116.1 35 111 345 2123 1103 11 40 1,011 1.08 
641.1 150.9 36 111 35k 2151 1103 11 62 la08 1.08 
642.1 142.9 36 171 319 2125 1103 11 43 1.08 1.08 
643.0 115,k 33 171 281 2093 1103 11 27 1.08 1.08 
644.0 144.0 28 171 268 2075 1103 11 29 1.08 1108 
645.0 161.2 26 111 258 2053 1103 11 16 1.08 1108 
64601 166.9 24 171 253 2057 1103 11 39 1.08 1.08 
647.1 144.0 23 171 259 2042 1103 11 21 1.08 I,08 
648.0 130.9 19 111 254 2024 1103 11 06 1.08 1.08 
649.1 81.4 11 171 236 2000 1103 11 00 1.08 1.08 
65001 75.8 2 167 162 1723 1061 12 33 1.08 1,08 
651.1 109.6 11 165 225 1740 1039 12 16 1.08 1.08 
652.1 110.4 11 161 219 1732 1030 11 98 1.08 1.08 
653.0 12084 14 16k 253 1774 1024 12 09 1.08 1008 

36.3 37.6 595.8 535 44.0 k:O3 1.09 1.20 0.31 
36,k 37.7 596.4 536 45.0 I:04 la09 1.23 0.31 
36.5 37.7 596.8 537 46.0 #:06 1.09 1.26 Oal1 
36.7 37.8 597.2 537 47.0 k:OT 1.09 la21 0.09 
36.9 3799 597.8 534 #Es0 #:09 1,09 1.27 0.03 
36.9 37.9 598.8 532 49.0 k:ll 1.09 1.33 0.01 
36,9 37.9 600.3 532 50.0 #:I# la09 1,3? 0.01 
37.0 37.9 601,T 530 51,O k:lT 1.09 1.33 0.01 
37.1 3?,9 603,2 529 52.0 k:l9 I,09 1.35 0.01 
37.2 37.9 604.9 525 53.0 4:22 1.09 l,k3 0,Ol 
31.3 37.9 606.5 523 5400 #:26 1,09 l,k3 0.01 
3T,k 38,O 608.6 524 55.0 k:30 1.09 1.44 0.00 
37.1 37.0 611.6 510 56nO k:32 1.09 1,29 0.00 
37.1 37.3 612.6 509 57.1 k:3# 1.09 1.11 0.00 
31.1 3?,9 613,5 508 5880 k:36 1.09 1117 0.00 
37.1 38.3 6lkal 507 59.0 k:38 la09 1.08 0.00 
37.1 38.5 614.6 508 60.0 k:39 1.09 1.12 0.00 
37.1 38.7 615.3 508 61.0 I:40 1.09 1,Ok 0,OO 
37.1 38.8 615.3 509 62.1 #:#I 1.09 0.94 0.00 
37.2 38.8 615.5 501 63.0 k:kt 1.09 0,89 0.00 
37,3 3808 615.9 507 64.0 k:k3 la09 1.00 0.00 
37.3 38.9 616.2 506 65.1 k:kk 1.09 0.96 0.00 
37.4 38.9 616.4 505 66.1 k:k5 l-09 0.85 0.00 
37.4 38.8 616.6 505 67.1 k:k5 1.09 0.86 0.00 
37.5 38.9 616,9 506 68.0 k:k6 1,09 0.87 0.00 
37.5 38.9 61’1.1 504 69,l #:I? 1,09 0181 0.00 
37.6 38.9 61?,2 505 70.1 #:#I 1.09 0.76 0.00 
37.6 38.9 617.3 505 11.1 k:kT 1.09 0.76 0.00 
37,6 38.9 617.4 504 72.0 k:kE 1.09 0.75 0.00 
37,7 39.0 617.6 504 73.0 k:k8 la09 0.75 0.00 
37.7 39,O 617.8 503 74.0 I:#9 1.09 0,8? 0,OO 
37.8 39.0 617.9 504 75.1 k:k9 1.09 0,Ek 0.00 
37.8 39,l 618.0 505 7601 #:50 1.09 0.77 0.00 
37.8 39al 618.1 506 77.1 k:50 1.09 0.79 0.00 
3788 39.1 618.3 506 TEml (351 1.09 0.82 0.00 
37.9 39.1 618.4 509 79.0 4:51 1.09 0,Tk 0.00 
37.9 39.1 618.4 512 80.0 k:52 1,09 0.69 0.00 
37.9 39.1 618.6 513 81.1 k:52 1.09 0.67 0.00 
37.9 39.1 618.7 515 82.1 I:52 1.09 0.70 0.00 
37.9 39.2 618.8 519 83.0 k:53 1.09 0.69 0.00 
37.8 39.2 619.0 520 84,l #:I# 1.09 0871 0.00 
31.3 38.4 631.3 540 65.1 k:5# 1.09 O,k3 0.00 
37.2 38.4 634.6 536 86.1 #:5k 1.09 0.68 0.00 
37.2 38.5 634.8 533 87.1 #:55 1.09 0.63 0.00 
37.2 38.5 635,O 531 88.0 #:55 1.09 0.68 0.00 



DrillBIte Drilling Data Printout 
CORPAWY : RAP PBTROllBUu 
uBLll : UIHBRVA - 2A 

DBPTR VRRT 0 ROP UOR RPH me spp PLOW UUD YBIGRT 
DBPTE IN OUT IN our 

I a/hr tlb arp psi OPH ag 

UUD TBHP 
IN OUT 
deg C 

RBTNS PVT --BIT-- BCD DXC GAS 
DBPTH DIST EltS 

I bbl I hh:m rg I 

16:33:05 
16:33:2k 
16:33:12 
16:33:55 
16:3k:O? 
16:31:19 
16:3k:k2 
16:35:05 
16:19: 13 
16:19:26 
16:k9:5k 
16:50:22 
16:50:52 
16:51:26 
16:51:51 
16:52:22 
16:52:50 
16:53:2k 
16:53:57 
16:5k:25 
16:5k:kl 
16:5k:56 
16:55: 13 
16:55:20 
16:55:15 
17:06:3k 
17:07:10 
17:OT:kk 
17:0?:56 
17:08:06 
17:08:18 
11:08:2? 
1?:08:37 
17:08:18 
17:08:58 
1?:09:07 
17:09:15 
1?:09:17 
17:09:26 
11:09:kO 
17:09:50 
17:09:59 
1T:lO:ll 
17: IO:21 
17: 10:30 

65k.0 651.0 llk.5 21 16k 251 1181 1030 1256 1.08 1.08 37.2 38.5 635.2 526 89,O k:56 1.09 0.12 0.00 
655,l 655.1 lk3.8 22 165 266 1783 103k 1219 1.08 1.08 3702 38.5 635.3 525 9081 k:56 1.09 0,68 0.00 
656.2 656.2 125.9 22 165 272 1191 1036 1227 1,08 1.08 37.3 38.5 635.k 523 91,2 k:56 1.09 0.72 0.00 
65781 657.0 127.k 23 165 270 1785 1037 1238 1.08 1.08 31.3 38.5 635.5 522 9201 k:56 1.09 0.72 0,OO 
658,l 658.1 122.3 23 165 25’1 1182 1037 123k 1,08 1.08 37.3 38.5 635,6 519 93.1 k:57 1.09 0,Tk 0.00 
659.0 659.0 111,2 2k 165 301 1813 1037 122k 1.08 1.08 31.3 38.5 635.1 517 9k.O k:5? 1109 On16 0.00 
660.1 660.1 12k.0 21 165 261 1796 1037 1206 1.08 1.08 37.3 38.5 636,O 515 95.1 k:5? 1.09 0.71 0.00 
661.0 661,O 152,l 25 165 280 1810 103l 1211 I,08 1.08 37,3 38,5 838,t 51k 96.0 k:58 1.09 0,TO 0.00 
66212 662.2 135a9 22 165 23k 1755 1038 1196 1.08 I,08 37.3 38,6 618.1 181 97.2 k:58 1,09 0.66 0.00 
86380 663.0 263.0 8 116 212 2018 1131 1113 1.08 1.08 38.0 38.1 6k8.3 k8k 98.0 k:58 1.09 O,k6 0.00 
661.1 661,l 111.8 13 177 23k 2070 1137 llT2 1,08 1008 38,O 38,k 61898 (82 99.1 k:59 1.09 0.63 0,OO 
665.1 665,O 127.1 16 177 222 2OTt 1139 1162 1.08 1,08 38.0 38.1 8k9.3 176 100.1 I:59 1.09 0.68 0.00 
666.1 666.0 120.0 15 177 208 2059 1138 117k 1.08 1.08 38.0 38.k bk9,8 112 101.1 k:60 1.09 0,68 0.00 
667.2 867.2 122.0 11 177 210 2058 1138 1150 1.08 1.08 38.0 38,k 650,3 (68 102,2 5:00 1,09 0.66 OaOO 
668.0 66890 1kO.l 13 177 212 2058 1139 Ilk0 1.08 1.08 38.1 38.3 650,8 467 103.0 5:Ol 1.09 0.63 0.00 
669.1 669.1 127,l lk 1’17 211 2071 1138 1133 1.08 1,08 38.1 38.3 651,3 k6k 1Okml 5:Ol 1.09 0868 0.00 
670.0 670.0 125.2 15 171 222 2065 1139 1131 1.08 I,08 38.1 38.3 651.T 161 105,O 5:02 1.09 0.67 0.00 
67181 671.1 llk.3 15 177 260 2080 1139 1111 1.08 1.08 38.1 38.3 652.2 (60 106.1 5:02 1.09 0,69 0.00 
67211 672.1 118.0 16 117 25k 2081 11kO 1113 1.08 1.08 38.1 38.3 652.8 161 107,l 5:03 1.09 0,70 0.00 
673.0 673.0 126.3 18 177 261 2096 1139 1113 1.08 1.08 38.1 38.k 653.3 (61 108.0 5:03 1.09 0.70 0.00 
671.1 67110 119.8 19 lT1 270 2090 Ilk0 1109 1.08 1.08 38,l 38.k 653,k (62 109.1 5:Ok 1.09 0.12 On00 
675.1 675,l 128.7 20 177 297 2116 1110 1118 I,08 1.08 38.1 38.k 653.8 161 110,l 5:Ok 1.09 0,Tl O.Of 
677.0 677.0 118.3 21 lT7 213 2073 11kO 1150 1.08 1.08 38.1 38.6 653.6 (61 112.0 5:Ok 1.09 O.Tk O,OL 
877.3 677,3 120.1 20 177 211 2090 11kO 1135 1.08 1108 38.1 38.5 653,7 k6J 112.3 5:Ok 1.09 0013 0.00 
678.0 678.0 139.2 21 IlT 255 2109 1139 1112 1.08 1.08 38.1 38,5 651.0 163 113.0 5:05 1.09 0.11 0.00 
67981 679.0 109.1 II 177 237 2106 1132 1077 1.08 1.08 37.7 37.8 659.9 (72 111.1 5:06 1,09 0,?3 0.00 
680,l 680.0 100.0 16 178 260 2111 1138 1060 1.08 1.08 37,6 37.7 660.5 172 115.1 5:07 1.09 0.13 0.00 
681.1 681.0 105.9 15 118 358 2119 1111 1016 1.08 1.08 37.6 37.7 681.0 k71 116.1 5:07 1.09 0,Tl 0.00 
682.1 68281 111.2 15 178 393 2101 llkl lOk3 1.08 1.08 37.5 37.8 860.9 (10 117.1 5:OT 1.09 0.69 0.00 
883,l 683.1 113.9 15 lT8 318 2091 1111 1055 1.08 1.08 31.5 37.9 661.0 169 118.1 5:08 1109 On10 0.00 
681.1 681.1 llk.8 15 IT8 379 2100 llk2 lot1 la08 1,08 31.5 37.9 681.2 (69 11911 5:08 1.09 0.10 0.00 
685.2 685.1 111.5 15 lT8 38T 2088 llk2 lot1 la08 1,08 37.5 3T.9 661.3 168 120.2 5:08 1.09 0.65 0.00 
686,O 686,O 134.6 16 118 (09 2089 1112 1091 1,08 1.08 37.k 38.0 661.1 161 121,O 5:08 1.09 0.66 0.00 
681.2 68782 134.1 17 118 391 2092 1112 1088 1,08 1.08 3T.5 38,O 681.5 166 122.2 5:08 la09 0,6T 0.00 
688.1 688.1 1kO.k 17 lT8 392 2111 llk3 1062 1,08 1.08 37.5 38.0 661.6 166 123,l 5:08 1.09 0.67 0000 
68911 689.1 13kml 18 178 321 2135 1112 1017 1.08 1.08 37.1 38.0 661.1 165 12k,l 5:09 isO9 0.69 0.00 
691sO 691.0 12k.2 16 179 250 2121 llkt lOk9 1.08 1.08 37.6 38.0 661.8 161 126,O 5;09 1.09 0.72 0,OO 
691.1 691.1 125.6 11 118 28k 2130 llkt 1017 1,08 1008 37.5 38,O 661,8 (61 12611 5:09 la09 0.70 0.00 
692.1 692,l 120.0 IT 119 25’1 2099 1112 lOk2 1,08 1.08 37.k 38.0 661.9 163 127,l 5:09 1.09 0.70 0,OO 
693,2 693,t 121,k 18 179 273 2121 llk3 1031 1,08 1.08 37.1 38.0 662,l 162 128.2 5:09 1.09 0.10 0.00 
69k.l 691.1 113.5 18 119 263 2131 llk3 1011 1.08 la08 37,k 38.0 662,l 161 129.1 5:09 1109 O.Tt 0.00 
695.2 695,l 117.1 18 119 26k 2121 llk3 1Olk 1.08 1.08 37,k 38.0 662.2 (81 130.2 5:lO 1.09 0.12 0.00 
696.1 696.1 117.9 18 179 280 2135 llk3 1011 1.08 1.08 37.k 38.0 662,k (62 131.1 5:lO 1.09 0.12 0.00 
697.0 697.0 115ek 19 179 213 2096 llk3 1026 1.08 1.08 3T.k 38,O 662.1 160 132.0 5:lO 1809 O,T3 0.00 
698.0 698.0 112.3 19 119 271 2135 llk3 1038 1.08 1.08 37.3 38.1 662.8 159 133.0 5:lO 1.09 0.73 0.00 



DrillByte Drilling Data Printout 
COHPAYY : BIIP PBTROLBUU 
UBLL : UIWBRVA - 2A 

TIUB DBPTII VBRT. ROP YOB RPM TRQ SPP PLOU HUD YBIGIIT 
DRPTII IN OUT IN OUT 

h:m:sec I I r/hr tlb arp pei gPr 81 

HUD TBHP 
IN OUT 
dcg C 

RBTWS PVT -BIT--- BCD DXC GAS 
DBPTR DIST URS 

I bbl i hh:rr rg X 

17:10:12 699.1 
17:10:18 700,l 
17:10:57 701.1 
17:ll:lk 702.0 
17:11:21 703.2 
17:11:33 70k.l 
17:11:13 705.1 
11:11:55 706.1 
17:12:02 70’1.1 
17:12:16 708.3 
17: 12:25 TO9,l 
17:12:12 TlO,O 
I7:12:51 711,l 
17: 13:OO 71200 
17: 13:09 713.1 
17:13:20 711.0 
1?:13:30 715.1 
17313345 716.3 
17:lk:O3 711,O 
17:lk:l6 718.1 
17:11:21 719.0 
ll:lk:52 720.1 
17:15:55 721.0 
17:16:31 722,2 
17: 16:3? 12301 
17:16:17 721.1 
17:16:59 725.1 
17:17:08 726.2 
17:17:36 727.0 
17: 18:20 128,O 
1?:19:10 729.1 
17:2O:Ok 73011 
11:21:28 731.0 
11:21:15 732.0 
17:22:08 73380 
17:23:23 73keO 
17:21:52 735.0 
1?:28:32 736.0 
l?:kl:l8 137.0 
17:k2:kO 738.0 
17:11:56 739.0 
17:47:03 7kO.O 
17:19:07 71100 
17:51:01 7k2.0 
17:53:31 7k3.0 

699.0 12082 18 I79 210 2092 Ilk3 1016 1.08 1,08 
700,l 119.7 18 179 261 2129 llk3 1081 1.08 1.08 
701,l 103,2 19 119 281 2133 1113 1106 1.08 I,08 
702,o 96.7 18 179 211 2118 llk2 1019 la08 1.08 
703.2 110.6 18 179 208 2097 llk3 1065 1.08 1.08 
701.1 121.6 18 179 223 2106 1113 1073 1.08 1.08 
705.1 118.0 18 179 217 2107 llkk 1085 1.08 la08 
706.1 12112 18 119 2k9 2108 llkk 1086 1.08 1.08 
707.1 12k.O 16 179 228 2038 1111 1103 1.08 1.08 
708.3 158.k 16 IT8 269 2Ok9 llkt 1034 1108 1.08 
70991 118.9 16 118 253 2Ok5 1138 lOT2 1.08 1.08 
710,o 131.1 17 178 265 2071 1131 1088 1.08 1.08 
711,l 119.3 17 177 291 2100 1132 1080 la08 1.08 
112.0 1lOmt 19 178 251 2057 1131 1087 lmO8 1.08 
Tl3.1 123.5 19 171 211 2088 1130 1078 1.08 1.08 
711,o 107.k 19 117 271 2065 1130 1080 leO8 1.08 
715.1 130.8 19 IT7 291 2053 1128 1061 1.08 1.08 
716.3 lk7.k 20 177 239 2013 1127 1055 1.08 1.08 
71760 19Oe7 19 177 2k7 2Ok3 1125 10k5 1108 1.08 
718.1 116.9 17 176 328 2027 1123 1031 1.08 1.08 
t19.0 lkk.0 17 176 38k 2050 1123 1009 1.08 1.08 
720.0 129.7 17 116 (07 2050 112k 1002 1.08 1.08 
721.0 57.0 22 176 388 2022 1123 1007 1.08 1.08 
722.1 97.5 22 176 108 2053 1123 1039 1.08 1.08 
723.1 97.5 22 176 kl3 2060 1122 1061 1108 1.08 
721.1 96.1 2k 176 391 2062 1122 1068 1.08 1.08 
125.1 97.0 23 176 377 2Ok9 1122 1018 1.08 1.08 
726.2 97,O 23 176 371 2011 1122 1053 1.08 1.08 
127,o 98.9 23 176 367 2052 1119 1016 la08 la08 
728.0 8Ia8 21 176 362 2025 1118 1035 1.08 1.08 
729.0 17.1 2k 176 398 2050 1121 1026 1.08 1.08 
730.1 66.7 33 176 115 2082 1122 992 1008 1.08 
‘131.0 kk.6 32 176 399 2020 1123 1019 1.08 leO8 
732.0 k2,5 33 178 (16 2070 1122 1000 1.08 1.08 
733.0 10.8 33 176 385 2031 1122 981 1108 1.08 
73k,O 17.7 33 176 391 2057 1122 996 1.08 1.08 
735.0 10.1 32 176 395 2059 1122 lOk8 1008 1.08 
736.0 36.0 29 176 367 2051 1122 1063 1.08 1.08 
737.0 17.2 31 IT6 271 2063 1122 1085 1008 1.08 
738.0 k5a6 33 175 298 2107 1125 1088 1.08 lnO8 
739.0 26,k 36 175 31k 2129 1126 1093 1.08 1.08 
710.0 28.3 33 115 303 2118 1126 1102 la08 1.08 
Tkl.0 28.8 30 175 292 2099 1126 1101 1.08 1008 
112.0 32.k 32 175 300 2106 1126 1110 1.08 1.08 
713.0 23.5 3k 175 296 2116 1125 1107 1.08 1.08 

37.1 38.1 662.1 
37.k 38.1 66218 
37.3 38.1 662.9 
37.k 38.1 663,3 
37.3 38,l 663.1 
37.3 38.1 663,7 
31.1 38.1 663.7 
37.3 38.1 66k.0 
37,3 38.1 661.1 
37.3 38.1 66k.k 
37,3 38.1 66k.k 
37,3 38,l 661.6 
3T.3 3882 661,8 
37.3 3801 66ka9 
37.3 38,2 665.0 
3’1.2 38.2 685.2 
31.3 3802 665.5 
37.2 38,2 665.7 
37.2 38.2 666.3 
37.2 38.3 666.5 
37.2 38.3 666,? 
37.2 3813 661.5 
37.2 38.k 669.5 
37.2 38.5 6TO.k 
37.2 38.6 670.6 
37.2 38.6 67Oa8 
37.2 38.6 611.1 
37.1 38.6 671.1 
31.2 38.6 672.1 
37.1 38.1 6T3.6 
3782 38.8 675.2 
37,2 38.9 617,O 
37.2 39.0 619.7 
37.2 39.0 619.9 
37.2 39,l 680.5 
37,2 39.1 682.8 
3?*3 39.2 885,7 
37ak 39,2 689.0 
37.k 38,7 707.5 
37.3 38.k 710.1 
37.3 38.5 711.5 
37.3 38.1 118.6 
37.3 38.2 722.6 
37.2 38,l 726.3 
37.2 38.2 731.1 

(61 13kmI 5:10 1.09 0.11 0.00 
160 135.1 5:10 1,09 0.72 0.00 
(58 136.1 5:10 la09 0475 0.00 
155 137.0 5:11 1,09 0,16 0.00 
(56 138.2 5:11 1.09 0.76 0.00 
(57 139.1 5:Il 1.09 0,Tl 0.00 
(51 lkO,l 5:11 1.09 0.72 0.00 
(53 111.1 5:11 1.09 0,TO 0.00 
153 112.1 5:12 1.09 0,89 0.00 
(52 lk3,3 5:lt 1.09 0,6k 0.00 
152 lkk.1 5:12 1,09 0.65 0.00 
152 lk5.0 5:12 1.09 0.68 0.00 
(53 116.1 5:12 1.09 0.11 0,OO 
(53 lk7,O 5:13 1.09 0,73 OeOO 
(51 lk8.1 5:13 1109 0,72 0,OO 
151 lk9.0 5:13 1.09 0,Tk 0,OO 
(50 150.1 5:13 1.09 0.70 0.00 
(51 151.3 5313 1.09 0.68 0000 
119 152.0 5:lk 1009 0.61 0.00 
(16 153.1 5:lk 1.09 0.66 0.00 
kk6 15160 5:lk 1009 0.66 0.00 
116 155.1 5:lk 1.09 0.89 0.00 
111 156.0 5:15 1,09 0.91 0.00 
kk6 157.2 5:16 1.09 0.79 0.00 
kk6 158.1 5:16 1.09 0.19 0.00 
(13 159.1 5:16 1.09 0.81 0.00 
kkl 160.1 5:lT 1.09 0.80 0.00 
(39 161.2 I:17 1.09 0.80 0.00 
136 162.0 5:17 1.09 0.79 0.00 
k32 163.0 5:18 1.09 0.82 0.00 
(31 16k.l 5:19 1.09 0.81 0.00 
(26 165.1 5:20 1.09 0.98 0.00 
(23 166,O I:21 1.09 la10 0.00 
(21 167.0 I:21 1.09 1,011 0,OO 
122 168,O 5:22 1.09 1.09 OS00 
120 169.0 5:23 la09 1.05 0.00 
(19 110.0 5:2k 1,09 1.08 0.00 
119 171.0 5:26 1009 1.09 0.00 
101 172.0 5:30 1,09 1.29 0.00 
(02 113.0 5:31 1.09 1.07 0800 
398 17k.O I:33 1.09 1.23 0.00 
396 115.0 5:35 1.09 1.18 0.00 
395 lT6.0 5:3T 1.09 1.15 0.00 
390 111.0 5:39 1.09 1.11 0.00 
387 118.0 5:k2 1.09 1.21 0.00 



DrillBJte Drilling Data Printout 
COHPAlIY : BRP PBTROLRUII 
VBLL : UIWBRVA - 2A 

TINE 

m:m:ntc 

DBPTII 

I 

VBRT. ROP YOB RPH TRQ SPP PLOY 
DBPTII IN OUT 

8 m/hr klb rrp pui gPa 

NUD YBIGHT 
IN OUT 

a 

HUD TBHP 
Ill OUT 
deg C 

RBTNS 
DBPTR 

I 

PVT -BIT- BCD DXC GAS 
DIST ERS 

bbl I hh:rr rg I 

17:56:18 9kk.O 7kk.0 18.3 35 175 302 2118 1125 1097 1.08 1.08 
18:OO: 15 7k5.0 715.0 17.6 3k 175 299 2115 1125 1076 1.08 1.08 
18:03:05 7k6,O 7k6,O 20.8 33 175 295 2126 1125 1099 1.08 1.08 
18:06:12 7k7uO TkT,O 19.k 36 175 322 2192 1125 1056 1.08 1.08 
18:09:17 918.0 918.0 16.9 39 195 309 2150 1123 1061 1,08 1.08 
18314322 919.0 7k9.0 13.2 37 175 308 tlk6 1122 1056 In08 1.08 
18:19:Ok 75080 750.0 15.9 30 175 303 2120 1120 1053 1,08 1.08 
18:21:16 751,o 751.0 27.1 35 17k 323 2139 1119 1068 1908 1.08 
18:23:Ok 95210 952.0 35.3 35 17k 356 2181 1118 107k 1.08 1.08 
18:2k:32 153.0 753.0 10.9 32 171 336 2192 1119 1081 1,08 1,08 
18:25: 15 75k.0 75k.0 kg.0 36 19k 358 2189 1119 1080 1.08 1,08 
18:26:58 955.0 755.0 19.3 35 171 312 2169 1119 1079 1.08 1.08 
18:27:26 756.0 756,O 110.2 22 191 280 2101 1118 1080 1.08 1.08 
18:28:00 957.1 757.0 11205 17 175 233 2061 1117 1069 1.08 1.08 
18:28:k7 758.1 758.1 83.7 20 191 275 2099 1117 1077 1.08 1.08 
18:29:31 759,o 959.0 81.1 2k 17k 309 2lkk 111% 1078 1,08 1.08 
18:30:02 960.0 960.0 120.0 25 191 306 2150 1118 1081 1.08 1.08 
18:30:30 761.0 761.0 123.1 25 191 310 2160 1119 1073 lmO8 1.08 
18:31:00 762.0 762.0 12O.k 25 17k 306 2168 1119 1110 1.08 1.08 
18:31:28 963.1 763.1 112.6 25 17k 279 2158 1119 1110 1.08 lnO8 
18:31:59 96k. 1 961.1 116ml 25 175 302 2162 1118 llk2 1.08 1.08 
18:32:25 965.1 765.1 138.5 23 17k 299 2127 1118 1101 1108 1.08 
18:kk:37 766.3 766.2 293.8 22 175 236 209k 1118 1091 1.08 1.08 
18:15:08 76700 967.0 111.8 9 171 250 2060 1081 1059 1.08 1.08 
18:45:42 968.0 768.0 106.0 12 171 262 2080 1088 1060 1.08 I,08 
18:46:13 969.0 769.0 121.0 lk 171 280 2090 1092 1051 1.08 1.08 
18:16:16 970,l 790.1 Ilk.3 lk 171 212 2098 1086 105k 1.08 1.08 
18: k7:23 971.1 771.1 103.8 17 171 286 2115 1086 1053 1.08 1.08 
18:k7:51 772.1 972.1 127.8 18 191 290 tllk 1093 1027 1.08 1008 
18:18:22 773.1 773.1 115.6 19 191 298 2122 109k 1032 1.08 1.08 
18:18:53 TTk,O T7k.0 115.5 20 192 291 2122 1096 lOk1 1.08 1.08 
18:19:26 795.1 995.1 120.0 21 192 280 2121 1095 1051 I,08 1.08 
18:k9:57 79610 776.0 109.1 22 172 321 2111 1096 1012 1.08 1.08 
18:50:51 777.0 797.0 66.7 27 191 351 2152 1096 1050 1,08 1.08 
18:51:31 978.0 778.0 95.k 29 171 375 2183 1095 1050 1.08 1.08 
18:52:03 779.0 779aO 112.5 29 171 350 2128 1096 1058 la08 1.08 
I8:52:33 780,O 780,O 120.0 29 171 329 2112 1096 1060 1.08 1,08 
18:53: 10 781,l 981.0 103.5 32 171 353 2153 1096 1059 1.08 1,08 
18:53:12 782.0 782.0 111.6 3k 191 378 2198 1096 lOk9 1.08 la08 
18:5k: 10 983.1 783,O 133.3 39 191 383 2165 1096 1011 1.08 1.08 
I8:51:38 T8k.0 781.0 127.1 39 171 388 2151 1098 lOk8 la08 1.08 
18:55:08 ‘18580 785.0 119,k 37 191 317 2125 1096 1051 1.08 1.08 
18:55:12 986.1 786.1 llk.6 38 171 317 2119 1099 1050 1.08 1.08 
18:56:17 787.2 787.2 126.3 38 171 362 2127 1097 1Okl 1.08 la08 
I8:56:kl 788,O 788,O 11581 36 171 365 2107 1096 1039 1,08 1.08 

37.3 38.1 93k.3 
37,3 38.7 938.2 
37.1 38.9 938,7 
37.5 3981 936a7 
37,6 39.2 736.9 
39.8 39.5 939.3 
38.1 39.5 7klml 
38.3 39.5 7k2.2 
38.5 3915 Tk2,8 
38,6 39.5 7k3,3 
3887 39.5 Tk3.6 
38.8 39.5 7k3.9 
3808 39,5 9kk.l 
38,8 39.5 7kk.3 
38.9 39.6 7kk,5 
38.9 39.5 74k.7 
38.9 39.5 9kk.8 
38.9 39.6 7kk.9 
38.9 39.6 Tk5.1 
39.0 39,6 9k5.2 
39.0 3986 7k5.k 
39.0 39.6 7k5,5 
39,O 39.6 717.7 
39.1 39.2 717.8 
39.1 39.3 7k7.9 
39.1 39.3 7k8.0 
39.0 39.5 7k8.2 
38.9 39.6 7k8.3 
38.9 39,6 7k8.k 
38.9 39.7 718.5 
38.9 39.8 7k8.6 
38.8 39.9 Tk8.T 
38.8 39.9 918.8 
38.7 39.9 919.0 
38.9 (0.0 919.1 
38.7 10.0 719.2 
3807 1080 7k913 
38,T (0.0 919.5 
38.9 10.0 749.6 
38.T (0.1 919.6 
38.9 (0.1 919.6 
38,T IO.2 Tk9,6 
3807 kOo2 719.8 
38,7 kOn3 750,l 
38.8 IO.3 950.3 

390 179.0 5:k5 1.09 1.32 0.00 
392 180.0 5:18 1.09 1.31 0.00 
396 181.0 5:51 1.09 la26 0.00 
(02 182.0 5:5k 1.09 1.31 0.00 
(06 183.0 5:58 1.09 1.35 0.00 
110 181,O 6:03 1.09 1.11 0.00 
Ilk 185.0 6:06 1109 la30 0,OO 
klk 186.0 6:09 1109 1122 0.80 
111 187.0 6:10 1.09 l.lk 0.00 
112 188.0 6:lt 1.09 1.08 0.00 
(13 189.0 6:13 1.09 1.07 0.00 
(13 190,O 6:lk ltO9 1.05 0.00 
klk 19190 6:15 1.09 0,68 0.00 
113 192.1 6:15 1.09 0.71 0.00 
kl3 193al 6;16 1.09 0,80 0.00 
112 191.0 6:lT 1.09 0185 0.00 
(15 195.0 6:17 1.09 0,80 0.00 
kll 196.0 6:18 1.09 0,76 0.00 
113 197.0 6:18 1.09 0.77 0,OO 
112 198.1 8:19 1.09 0.72 0.00 
111 199.1 6:19 1.09 0.77 0.00 
111 200.1 6:20 1.09 0.71 0,’ 
39k 201.3 6:20 1.09 Oak6 0.c 
393 202,O 6:21 1,09 0,63 0.00 
393 203.0 6:21 1.09 0.69 0.00 
392 201.0 6:22 1.09 0.66 0.00 
393 205.1 6:22 1,09 0.68 0.00 
395 206.1 6:23 1.09 0.13 0.00 
393 207.1 6:23 1.09 0.69 0.80 
391 208.1 6:2k 1.09 0.73 0.00 
392 209.0 6:2k 1.09 0.73 0.00 
39k 210,l 6:25 1.09 0.73 0.00 
395 211.0 6:25 1.09 0.76 0.00 
39k 212.0 6:26 1.09 0.92 0.00 
39k 213.0 6:27 la09 0.8k 0.00 
395 21k.0 6:28 1.09 0,80 0.00 
396 21510 6:28 1,09 O,T9 0.00 
399 216.1 6:29 la09 0.85 0.00 
395 217.0 6:29 1.09 0.85 0.00 
397 218.1 6:30 I,09 0.81 0.00 
397 219.0 6:30 1.09 0.82 0.60 
399 220.0 6:31 I.09 0.85 0.00 
398 221.1 6:31 1.09 0.86 0.00 
396 222.2 6:32 1.09 0.83 0.00 
397 223.0 6:32 1.09 0.79 0.00 



DrillByte Drilling Data Printout 
COHPANY : BRP PBTROLBUH 
VBLL : HIWBRVA - 2A 

TIHB DBPTII 

h:rr:rec I 

VBRT t ROP VOB RPII TRQ SPP PLOY 
DBPTII IN OUT 

I l/hr Lib rrp psi gPr 

HUD YBIGRT HID TBlIP 
IN OUT IN OUT 

8g deg C 

RBTHS 
DBPTII 

I 

PVT --BIT-- BCD DXC GAS 
DIST ERS 

bbl I hh:m Irg x 

18:57:15 789,l 789.1 111,3 37 171 367 2129 1096 1026 1.08 1,08 
18:57: k5 790.0 990,o 118ak 36 191 325 2087 1097 1029 1,08 1.08 
18:58:35 991,O 791.0 75.5 38 171 311 2111 1096 1035 1808 1.08 
18:59:00 992.0 992.0 112.9 37 171 358 2111 1096 103k 1108 1.08 
18:59:25 993.1 793.1 159.k 3k 191 327 2066 1096 1031 1.08 1.08 
18:59:51 79k. 1 791.1 121 ml 33 171 331 2069 1096 1029 1.08 1.08 
19:09:26 995.0 795ao 38,O 28 169 213 2111 1126 1067 1.08 1.08 
19:09:58 796.1 996.1 121 ,l 25 182 306 2227 1168 1102 la08 1.08 
19:10:23 799.1 997.1 156,5 21 182 316 2150 1162 113k 1.08 1.08 
19:lO:k8 798.1 798.1 lk3,6 23 180 312 2119 Ilk8 llk6 1.08 1.08 
19:11:13 79980 999,o 1kOak Ek 180 316 2lk9 Ilk2 1132 1.08 1.08 
19:ll:kO 800,l 800.0 115.7 25 199 338 2162 1139 1170 1.08 1.08 
19:12:10 801.2 80182 116.3 26 179 320 2117 1138 1205 1.08 1.08 
19:12:35 802.1 802.1 112.9 26 179 320 2lkk 1137 1226 1.08 1.08 
19: 13:OI 803.0 803,O IkO,8 26 179 329 2115 1135 1180 1,08 1.08 
19:13:28 8Ok.O 801.0 128a6 26 179 303 2138 1135 1157 1808 1808 
19:13:55 805.1 805.1 lk6.9 26 179 3Ok 2128 1135 1128 1.08 1.08 
19:11:23 806.1 806.0 127.1 27 179 310 2Ik9 1136 113k 1.08 la08 
19: lk:56 809.2 807,l 118.9 28 199 311 2156 1136 1156 1.08 1.08 
19:15:18 808.1 808.0 160,8 30 179 370 2173 1136 1181 1.08 1.08 
19:15:10 809.0 809.0 158.2 29 179 3k2 2159 1136 1161 1.08 1.08 
19: 16:Ok 810.1 81011 16699 29 199 362 2162 1136 1139 1.08 lmO8 
19: 16:32 811.1 81111 13508 31 179 356 2183 1136 1111 1.08 1.08 
19:17:00 812.0 812,O 125,2 31 179 318 2182 1136 1119 1.08 1.08 
19:17:kl 81390 813.0 8708 33 179 323 2168 1136 1127 1.08 1.08 
19: 18:22 81k.0 elk.0 87.8 37 179 381 2229 1136 1126 1,08 1,08 
19: 19:08 815.1 815.0 82.6 II 179 392 2266 1137 lllk 1.08 1.08 
19:19:k2 816.1 816.0 105.9 kl 179 (03 227k 1137 1102 1.08 1.08 
19:20:29 817.2 817,l 89.8 12 199 377 2263 1138 1096 1808 1.08 
19:20:5k 818.1 818.1 lk2.1 35 179 303 2165 1138 1103 1.08 1808 
19:21:32 819.0 819.0 93.3 33 179 333 2198 1137 1089 1108 1.08 
19:22:02 820,l 820.1 133.3 31 179 356 2193 1139 1081 1.08 1108 
19:22:30 821.0 821.0 126.0 30 199 308 2136 1137 1091 1.08 1.08 
19:23:55 822.0 822.0 12.1 36 179 (61 2186 1138 1096 1.08 1.08 
19:21:32 82381 823.1 105.9 k2 199 (16 2276 
19:32:06 821.1 821.1 65.7 31 168 292 2285 
19:32:36 82560 825aO 117,6 22 178 297 2159 
19:33:29 826,O 826.0 67.9 29 179 336 2191 
19:3k:O7 827.2 827.1 120.8 31 180 3k3 2200 
19:31:3k 828,O 828.0 13080 31 180 329 2202 

38.8 IO.3 950,5 
38.8 IO,3 750.9 
3888 10.1 751.0 
3888 10.1 751.1 
38.9 10.5 751.2 
38.8 (0.5 751.k 
38.9 (0.3 756.k 
38.9 kO,O 759.2 
38.9 3989 759.8 
38,9 39.8 958.1 
38,9 39,9 95910 
38.9 39.9 759.6 
38,9 40.0 760.1 
39.0 (0.1 961.3 
38.9 10.1 962.0 
39.0 (0.1 762.8 
39.0 (0.1 763.7 
39.0 kO,2 961.5 
39.0 lo.3 965.1 
39.0 kO,k 985.5 
39.0 (0.5 965.5 
39.0 (0.5 965.5 
39.0 (0.6 765.5 
3990 10.7 765.5 
39.0 10.8 965.5 
39,l kl,O 765.5 
39.1 11.0 765,5 
39.1 11.0 765.5 
39.2 11.1 765.5 
39.2 (1.1 965.5 
39.2 11.1 965.5 
39.2 11.1 765.5 
39.3 kl,l 766.1 
39.3 11.1 968.1 

396 22k.l 6:33 1,09 0.85 0,OO 
398 225.0 6:33 1.09 0.8k 0.00 
399 226.0 6:3k 1,09 0899 On00 
398 227.0 6:3k 1.09 0.99 0.00 
398 228.1 6:35 1.09 0.95 0.00 
399 22911 6:35 1.09 0.80 0.00 
(06 230,O 6:37 1.09 l.Ok 0.00 
(06 231,I 6:37 1.09 0.76 0.00 
kOk 232.1 6:38 1.09 0.90 0.00 
(03 233,l 6:38 1.09 O,T2 0.00 
(Ok 23k,O 6:39 1.09 0.93 0,OO 
399 235.1 6:39 1.09 0.73 OaOO 
100 236.2 6:k0 1.09 0.73 OaOO 
100 237.1 6:k0 1.09 0.73 0.00 
(01 238.0 6:kl 1.09 0.93 0.00 
101 239.0 6:kl 1.09 O,T8 0.00 
(01 2k0.1 6:kl 1.09 0.73 0.00 
399 211.1 6:k2 1.09 O,?? 0100 
397 21212 6:12 1.09 0.80 0,Ol 
396 2k3.1 6:k3 la09 0.93 0.01 
396 2kk.0 6:k3 1.09 0.93 0.01 
395 215.1 6:kk 1,09 0.92 0.01 
396 2k6.1 6:kk 1.09 0.78 0,Ol 
397 217.0 6:kk 1.09 0.80 0.01 
100 218.0 8:15 1.09 0.91 0,Ol 
395 219,O 6:16 1.09 0.91 0.01 
396 250.1 6:17 1.09 0,98 0.01 
396 251.1 6:kT 1.09 0.91 0.01 
396 252.2 6:k8 la09 0,96 0.01 
395 253.1 6:18 1.09 0.79 0.01 
395 25k.0 6:k9 1,09 0.89 0.01 
395 255.1 6:50 la09 0.78 0.01 
395 256.0 6:50 1.09 0.79 0.02 
395 259.0 6:51 1,09 1.13 0003 

138 1101 1108 1.08 39,k (1.1 969.k 39k 25881 6:52 1,09 0.91 0.03 
122 1089 1.08 1.08 39,5 (088 TT6,8 396 259.1 6:53 1809 0.92 0.01 
108 1106 1108 1,08 39,5 10.1 797.k 376 260.0 6:53 1.09 0.76 0,OO 
113 1135 1.08 1.08 39.5 (0.5 97898 376 261.0 8:5k 1.09 0.95 0.00 
116 1120 1.08 1.08 39.5 (0.5 799.8 396 262.2 6:55 1.09 0.81 0.00 
117 1128 1.08 1,08 39.5 (0.5 780.1 39k 263nO 6:55 1.09 0.80 0.00 

19:35:Ok 829.0 829aO 120.0 32 180 326 2199 1117 113k 1,08 1.08 39,5 IO.6 981,3 392 261.0 6:56 1.09 0.82 0.01 
19:35:35 830.1 830.1 13O.k 31 180 325 2191 1119 1130 la08 1008 39.5 10.6 982.3 371 265.1 6:56 1.09 0.79 0.01 
19:36:03 831.1 831.0 129.1 29 180 326 2188 1117 1138 1.08 1.08 39.5 kO,T 783,l 371 26611 6:57 1.09 0.79 0.01 
19:36:31 832.0 832,O 126.8 28 180 302 2177 1119 1129 1.08 1.08 39.5 10.7 98k.l 391 269.0 6:57 1.09 0.98 0.01 
19:39:03 83360 833.0 112.5 28 179 501 2195 1117 1112 1.08 1,08 39.5 kO,8 785.0 370 26880 6:58 1.09 0.81 0,OO 



DrillBlte Drilling Data Printout 
COMPANY : BRP PBTROLBUH 
YBLL : UIHBRVA - 2A 

TIMB DBPTII VBRT. ROP UOB RPH TRQ SPP PLOY HUD VBIGIIT 
DBPTII IN OUT IN OUT 

h:rr:aec I I m/hr klb rap pei gpfi a 

HUD TBHP 
IN OUT 
de6 C 

RBTHS 
DBPTR 

I 

PVT -BIT- BCD DXC GAS 
DIST URS 

bbl I hh:rr rg x 

19:37:39 
19:38:06 
19:38:3k 
19:39:06 
19:39:39 
19:10:13 
19: kO:53 
19:11:30 
19:k2:11 
19:11:29 
19:k6:16 
19:17:06 
19:17:57 
19:18: 17 
19:50:29 
19:52:20 
19:53:16 
19:5k:O2 
19:51:39 
20:06:11 
20:07:07 
20:09:53 
20:08:36 
20:09:26 
20:10: 16 
20:11:52 
20:lk:O0 
20:15:2k 
20:16:18 
20: 19:07 
20:22: 10 
20:21:38 
20:25:19 
20:27:21 
20:28: 18 
20:3O:lk 
20:3O:kk 
20:31:23 
20:32:00 
20:32:3k 
20333339 
20:3k:28 
20:35:36 
20: k2:Ok 
20:13:09 

83k.l 
835.1 
836.0 
83980 
838.0 
839.1 
810.1 
811.0 
812.0 
843.0 
811.0 
815.0 
8k6.0 
8k7.0 
8k8.0 
819.1 
850.0 
85111 
852.0 
853aO 
85kaO 
855.0 
856.0 
857,O 
858.0 
859.0 
860.0 
86180 
662.1 
863.0 
86k.0 
865.0 
866.0 
867.1 
868.0 
86980 
870.1 
871.0 
892mO 
893uO 
874.1 
875,l 
896.0 
877.0 
878.0 

831.1 
835.1 
83600 
837,O 
838.0 
839.1 
810.1 
811.0 
8ktaO 
843.0 
8kk.0 
815.0 
816.0 
819,O 
818.0 
8k9.0 
85000 
85laO 
852aO 
853.0 
85k.0 
85500 
856.0 
85780 
858.0 
859.0 
860.0 
86100 
862.1 
863.0 
86k,O 
865.0 
866.0 
869.0 
86800 
869.0 
87Oel 
871.0 
872aO 
873.0 
87keO 
8T5.1 
896.0 
897.0 
878.0 

129.9 
130.1 
125.0 
112.5 
109.1 
108.k 
89.8 
9561 
81.8 
26.6 
33.8 
71,3 
95,6 
91.7 
35.3 
32.7 
63.5 
80.0 
96.6 
35.0 
61.1 
78.3 
83.7 
92,O 
75,k 
39.6 
27,9 
k6m2 
69,5 
72.3 
11.1 
18.1 
52,8 
60.0 
62.k 
31.0 

13oe9 
9111 
99,3 

105.1 
57,k 
75.0 
52.6 
9,9 

55,k 

29 179 513 2188 1118 1127 1.08 1.08 
29 179 348 2189 1118 1129 1108 1.08 
29 178 312 2183 1117 1108 1.08 1.08 
29 176 295 2173 1119 1120 1.08 1,08 
29 195 316 2192 1117 1108 1.08 1.08 
30 175 322 2186 1118 1105 1.08 1.08 
30 175 331 2202 1119 1107 1.08 1.08 
30 175 320 2192 1118 1098 1.08 1.08 
32 175 331 2216 1118 1095 1.08 1.08 
36 195 297 2178 1118 1lOk 1.08 1.08 
17 195 209 2085 1116 1101 1.08 1.08 
22 171 292 2139 1108 1095 1.08 1.08 
tk 173 397 2151 1108 1097 1.08 1.08 
26 I’ll 298 2111 1108 1102 1,06 1.08 
30 191 281 2157 1108 1120 1108 1.08 
3k 190 306 2179 1109 1131 1008 1.08 
33 193 3k9 2219 1109 1122 la08 1808 
30 193 331 2191 1109 1133 1.08 I,08 
27 193 316 2161 1109 1122 1.08 1.08 
26 196 323 2185 1105 1091 1.08 1.08 
28 193 329 2203 1106 1095 1.08 1.08 
26 173 287 2156 1108 1097 1.08 1.08 
26 173 308 2163 1108 1086 1008 1,08 
29 193 313 218k 1108 1081 1908 IlO8 
32 193 3k9 2197 1108 1091 1108 1.08 
32 173 318 2220 1109 1080 1.08 1.08 
30 173 31k 2171 1109 1088 la08 1.08 
28 173 301 2177 1108 1091 1.08 1.08 
28 173 308 2195 1109 109k 1.08 1.08 
30 173 312 2208 1109 1115 1.08 1.08 
31 179 211 2158 1108 1128 1.08 1108 
20 191 276 2213 1108 1099 1.08 1.08 
lk 191 253 2197 1108 1091 1.08 1.08 
13 191 286 2195 1109 1081 1.08 1.08 
16 191 262 2109 1108 1081 1.08 1.08 
31 191 333 2120 1108 1090 1.08 1.08 
27 191 329 2105 1109 1093 la08 ltO8 
26 191 373 2139 1108 1091 1.08 1808 
26 186 335 210k 1108 1091 1.08 1.08 
26 181 3lk 2102 1107 1095 1.08 1.08 
29 17k 321 2119 1109 1090 1.08 1.08 
30 191 358 2139 1108 1100 1.08 1.08 
31 172 271 2015 1108 1111 1.08 1.08 
39 189 216 2005 1107 1095 1.08 1.08 
38 192 321 2071 1109 1082 1.08 1.08 

39.5 (0.8 785.9 371 269.1 8:58 1.09 0.83 0.00 
39.5 kOa7 786,8 370 290.1 6:59 1109 0.78 0.00 
39a6 10.9 789,T 368 27laO 6:59 1.09 0.79 0,OO 
39.6 1087 788,5 369 272aO 6:60 1,09 0.81 0.00 
39.6 IO,7 989.k 370 273.0 9:01 1.09 0.82 0,OO 
39.6 (0.8 790,3 371 27k,l 9:01 1.09 0,82 0.00 
39.6 (0.8 791.1 368 275.1 9:02 1.09 0.89 0.00 
39.6 (I.0 792a6 369 276.0 7:02 1.09 0.86 0.00 
39.6 (1.2 793.8 369 297.0 ‘I:03 1.09 0891 0.00 
39.7 (I.3 79k.5 368 298.0 7:05 la09 1.23 0.00 
39.8 klnk 99k.5 369 299.0 I:07 la09 0.96 0.00 
39.8 kl.3 991.5 367 280,O T:O8 1.09 0.87 0.00 
39.9 (I.3 791.9 390 281.0 9:09 1.09 0.87 0.00 
39.9 (1.2 795.2 369 282.0 9:10 1.09 0.89 0.00 
kO,O 1181 798.2 365 283.0 9:11 la09 1.10 0100 
kO,O (1.2 802.0 362 28k,l 7:13 1.09 1.18 0.00 
1080 (I.3 803.8 360 285.0 9:lk 1.09 1.00 0.00 
10.1 kI,k 805.2 355 286.1 7:15 1.09 0.92 0.00 
kO,l (1.1 806.5 357 287.0 7:16 1.09 0,85 0.00 
39.9 (0.8 81883 336 288.0 9:17 1.09 1.06 0.00 
39.9 10.5 819,8 336 289.0 7:18 1.09 0.9k 0,OO 
39,9 kO,6 819.1 336 290,O ?:19 1.09 0.87 0.’ 
39.9 10.9 820.3 335 291.0 9:20 1.09 0.86 0.1, 
39.9 (I.2 821,3 336 292.0 7:tl 1.09 0992 0.00 
39.9 kl,k 821.8 333 293.0 7:21 1.09 0,93 0.00 
39.9 11.6 823.6 337 291.0 7:23 1.09 1.01 0.01 
(0.1 11.7 823.6 335 295.0 7:25 1.09 1,15 0.01 
(0.3 (I.6 823.6 335 296.0 9:26 1.09 1.02 0.01 
10.5 (1.6 82ka5 335 299.1 9:27 1.09 0.92 0.01 
10.5 11.5 825.k 333 298,O 7:28 1.09 0.92 0.01 
10.9 11.6 83k.k 331 299.0 7:3k 1.09 l.kO 0.01 
10.9 (1.9 838,3 340 300.0 7:35 la09 0.91 0.01 
10.7 (2.1 81185 351 301.0 T:36 1.09 0.87 0.01 
kO,k (2.1 8kl,5 372 302.1 7:39 1.09 0.82 0.01 
IO.3 12.1 8k2.3 382 303.0 I:38 la09 0.85 0.01 
10.2 12.1 813,O 105 3Ok.O 7:k0 1.09 1.15 0.01 
(0.1 (2.1 813.2 (13 305.1 7:kl la09 0.78 0.00 
(0.1 k2,l 843,5 (19 306,O T:kl la09 OtT8 0.00 
(0.0 12.1 8kk.0 126 307.0 T:k2 1909 0.87 0.00 
10.0 (2.1 8kkek 133 308.0 T:kt 1.09 0.80 0.00 
10.0 (2.0 815.5 kk6 309.1 T:kk 1.09 0.97 0.00 
10.0 (2.0 816ak 153 310,l T:kk I,09 0.91 0.00 
39.9 (1.9 819.1 (71 311.0 T:k5 1.09 1.01 0.00 
3908 (2.0 852al 5kO 312.0 9:52 1.09 1.52 0.00 
3918 11.9 852.3 552 313.0 T:53 1.09 1.08 0.00 



DrillByte Drilling Datr Printout 
COHPAHY : BIIP PBTROLBUH 
VBLL : HIHBRVA - 2A 

TIHB DBPTA VBRT. ROP UOB RPM TRQ SPP PLOY UUD YBIGHT 
DBPTII IN OUT IN OUT 

h:rr:aec a m r/hr klb imp pai RPR Bg 

MUD TBHP 
IN OUT 
deg C 

RBTHS 
DBPTU 

I 

2O:kk: 18 87900 
2O:kk:k8 880.1 
20:57:06 881 ,o 
20:59:31 882.0 
2l:OO:lO 883.0 
21:00:52 881.1 
21:Ol:k0 885.0 
21:02: lk 886.1 
21:02:k9 887.1 
21:03:17 888.0 
21:03:18 88901 
21:01:15 890.1 
2l:Ok:kO 891al 
21:05:08 892.0 
21:05:kO 893.0 
21:08:18 891.0 
21: IO:27 895.0 
21:12:15 896.0 
21:11:58 899.0 
21:17:08 898.1 
21: 18:Ol 899.1 
21:18:17 90080 
21: 19:20 901,o 
21:2O:Ok 902.0 
21:20:18 903,o 
21:21:26 901.0 
21:22:11 905.0 
21:22:57 906.1 
21:23:53 907.1 
21:21:31 908.0 
21:25:09 909.0 
21:36:29 910,o 
21:37:06 911.0 
21:11:36 912.0 
2l:kk:OO 913.0 
21:kk:29 9lk.O 
21:15:33 915.0 
21:16:23 916.0 
2l:k7:07 917.1 
2l:k7:37 918.0 
21:18:22 919.0 
21:18:57 920,O 
21:19:30 921.0 
21:50:07 922.0 
21:50:37 923.0 

879.0 5118 36 193 310 2039 1108 1099 1.08 1.08 
880.1 lk5.2 30 193 317 2052 1108 1097 1.08 1.08 
881.0 22.2 28 190 278 2003 1109 1088 1.08 1.08 
882.0 2791 38 191 382 2120 1118 1062 1.08 1.08 
88310 91.8 38 195 113 2169 1120 10k5 1.08 1.08 
881.0 96.0 36 195 379 2165 1121 loll 1.08 lo08 
885.0 7k.0 36 183 359 2115 1120 1010 1.08 1.08 
886.1 111.0 35 181 391 2197 1120 1053 1.08 1.08 
889,l 102,9 3k 181 389 2182 1122 lOk0 1.08 1108 
888.0 126.8 3k 181 356 2195 1123 1021 1.08 1.08 
889.1 125.2 31 181 312 2162 1123 1011 1.08 1.08 
890.0 131.1 29 181 312 2167 1122 1013 1.08 1.08 
891.0 lkkm0 27 181 298 216k 1122 1OOk 1.08 1.08 
892.0 126.6 26 181 291 2160 1123 1009 la08 1.08 
893.0 121.9 25 181 30k 2138 1123 1009 1,08 1808 
89knO 19.1 30 185 291 2120 1123 1028 1108 I,08 
895.0 37,9 29 195 363 2181 1123 1060 1.08 1,08 
896eO 32.1 35 191 566 2227 1122 1093 1108 1.08 
897.0 3k.O 21 185 129 2218 1121 1100 1.08 1.08 
898.0 28.3 36 177 (08 2311 1122 1093 1.08 1,08 
899.0 67.9 30 173 310 2301 1122 1098 1.08 1.08 
9ooto 77.9 29 173 331 2311 1123 1099 1.08 1.08 
901.0 108.k 27 193 307 2323 1123 1108 1.08 1.08 
902,O 86.1 26 173 288 2318 1123 1099 1.08 1,08 
903.0 81.8 28 193 297 2312 1123 1098 1.08 1.08 
901.0 93.9 28 173 306 2362 1122 1099 1.08 1.08 
905.0 95nO 29 173 311 2351 1123 1089 1.08 1.08 
906,O 91.1 30 173 31k 2371 1123 1109 I,08 la08 
907,o 6k.3 32 173 3k8 2375 1123 1105 1.08 la08 
908.0 87.8 32 193 386 2397 lltk 1110 1.08 la08 
909.0 100.6 31 173 352 2403 lltk 1109 1.08 1.08 
910.0 62.1 21 173 211 23k7 1120 1063 1.08 1.08 
911.0 101.7 31 193 301 238k 1113 1019 1.08 1.08 
912.0 13,3 36 181 216 2322 1116 1072 1.08 1.08 
913.0 27.5 31 198 321 2377 1118 1091 1,08 1.08 
911,O 121.3 28 198 303 2373 1118 1088 1.08 1908 
915.0 56.3 28 183 3Ok 2105 1119 1110 1.08 1.08 
916,O 75n8 36 198 109 2165 1119 1111 1.08 1008 
917.1 87,8 3k 186 361 2k21 1119 1138 lnO8 1.08 
918,O 116.8 33 196 351 2413 1120 1132 1.08 1.08 
919,o 80,O 31 199 360 2129 1120 1139 1.08 1,08 
920.0 109.9 3k 199 316 2109 1120 1133 1.08 1,08 
921 .O 109.1 32 197 327 2101 1120 1165 1108 1008 
922.0 99.3 33 197 368 2126 1120 1115 1.08 1.08 
923.0 120.0 32 197 3kO 2430 1120 1152 1,08 1.08 

39.8 (1.9 85283 
39,8 (188 85213 
39.9 (117 858.0 
39.9 kl#l 859.3 
39.7 (1.3 859.6 
39.7 k1.k 860.0 
39.8 (1.5 860.k 
39.8 k1.6 860.9 
39.8 (186 861,k 
39.8 (1.6 862.0 
39.8 kl.7 862.5 
39.8 (1.9 863.0 
39.8 11.7 86301 
39.8 11.9 863.2 
39.8 11.9 863.k 
39.8 1185 86368 
39.9 (162 861.2 
39.9 JO.8 865.1 
10.0 (0.5 86781 
10.1 10.2 86801 
(0.2 (081 868.8 
10.2 (0.0 870.1 
10.2 10.0 871.0 
1092 (0.0 892.2 
10.2 39.9 873.2 
(0.2 39.9 873.9 
(012 39.9 871.5 
kO,2 39.8 875.3 
kO,l 39.7 896.0 
10.1 39.7 876.1 
10.1 39.9 876.2 
kO,O 39.k 877.8 
39,8 38.7 878.1 
39.9 39,o 880.9 
3915 39.1 880.9 
39.k 39.k 881 *o 
39.1 39.k 881.1 
39,3 39,5 881,l 
39.3 39,5 881,l 
39.3 39.8 88101 
39.3 39.6 881.2 
39.3 39,7 882.0 
39.3 39.7 882.6 
39.3 39.8 883.5 
39.3 39.9 881.0 

1 
PVT -o~IT-o BCD DXC GAS 1 

DIST RRS I 
bbl B hh:u Bg x 

561 3lk,O 9:5k 1809 1.08 0.00 
572 315.1 T:Ik 1.09 0.78 0,OO 
625 316.0 ‘I:59 1.09 1.20 0100 
619 319.0 9:59 1.09 1.27 0.00 
622 318.0 8:00 lmO9 0.95 0.00 
625 319.1 8:01 1.09 0.92 0.00 
627 320.0 8:02 la09 0.97 0.00 
628 321.1 8:OE 1.09 0.85 0.00 
630 322.1 8:03 la09 0,88 OaOO 
830 323,O 8:03 la09 0.82 0.00 
631 32k.l 8:Ok la09 0.80 0,OO 
631 32511 8:Ok 1.09 0.18 0.00 
632 326.1 8:05 ltO9 0.71 0.00 
632 327.0 8:05 1.09 0.17 OaOO 
63k 328.0 8:06 I,09 0.76 0.00 
635 32980 8:09 1,09 la26 0.00 
637 330.0 8:10 1.09 1.10 0.00 
636 331.0 8:lt 1,09 1.19 0.00 
635 332.0 8:lk 1.09 1,06 O,OO 
632 333.1 8:16 1.09 1.20 0.00 
630 331.1 8:17 1.09 0.93 0.00 
630 335,O 8:18 1.09 0.90 0.00 
631 336.0 8:18 1.09 0.80 0.00 
630 339.0 8:19 1.09 0.85 0,OO 
628 338.0 8:20 la09 0,87 0,OO 
628 339.0 8:tO 1.09 0.81 0,OO 
626 3k0.0 8:21 1.09 0.90 0.00 
628 311.1 8:22 1,09 0.87 0.00 
626 3kt.l 8:23 1.09 0.97 0.00 
626 3k3.0 8:2k 1.09 0.89 0.00 
621 3kk.0 8:tk 1.09 0.8k 0.00 
622 3k5.0 8:25 la09 0.93 0.00 
617 316.0 8:26 1.09 0,86 0,OO 
600 317.0 8:30 1.09 la12 0,OO 
586 3k8.0 8:33 1.09 1.23 0.00 
58k 3k9.0 8:33 1,09 0.80 0.00 
575 350.0 8:3k 1.09 0.98 OaOO 
571 351.0 8:35 1.09 0896 OmOO 
570 352.1 8:38 1.09 0.92 0.00 
567 353.0 8:36 1809 0.86 0.00 
566 35k.0 8:39 1.09 0896 0.00 
561 355.0 8:38 1.09 0.88 0.00 
563 356.0 8:38 la09 0889 0,OO 
561 357.0 8:39 1.09 0891 0.00 
562 358.0 8:39 ltO9 0.85 0.00 



DrillByte Drilling Data Printout 
CONPAHY : BIIP PBTROLBUII 

: UIHBRVA - 2A 

TIHB 

h:rr:nec 

DBPTII VBRT. ROP YOB RPM me sw PLOW HUD YBIGET IIUD TBHP 
DBPTR IN OUT IN our IN OUT 

I m r/hr klb alp pai gPr a deg C 

RBTHS PVT -BIT-- BCD DXC GAS 
DBPTR DIST IRS 

I bbl I hh:ar rg x 

21:51:10 921.1 921.0 111.9 32 197 3k5 2kO6 1120 1111 1.08 1.08 
21:5l:kO 92580 925.0 119.3 33 197 351 2kO6 1120 1129 1.08 1,08 
21:52: 10 926.1 926.0 129.2 31 195 339 2125 1121 1126 1108 1.08 
21:52:k8 929.0 92700 93.5 35 182 338 2116 1120 1116 1.08 1.08 
21:53:32 928.1 928.0 86ak 38 185 370 2k35 1120 1113 1.08 1.08 
21:53:57 929,O 929.0 lk0.6 36 199 359 2121 1120 1113 1.08 1108 
21:51:30 930,O 930.0 116.1 35 200 327 2396 1120 1098 1.08 1.08 
21:55:06 931.1 931.0 106.9 36 200 37k 2kOO 1120 1098 1.08 1.08 
21:55:k2 932,O 932.0 98.6 37 199 110 2106 1120 1089 1.08 1.08 
21:56:22 933.0 933.0 88.9 39 200 370 2136 1120 1085 1.08 1.08 
21:57: 15 931.0 93k.O 91.1 k0 200 377 2452 1120 1081 1.08 1.08 
21:57:51 935,l 935.0 98.6 39 201 350 2kO2 1121 1119 1.08 1.08 
21:58:35 936.1 936.0 87.8 39 200 363 2118 1121 1106 1.08 1.08 
21:59:13 937.1 937.1 100,k 37 200 365 2k35 1121 1100 1,08 1.08 
22:00: 15 938,O 938.0 57.8 38 200 380 2166 1121 1100 1.08 1.08 
22: 11:23 939.0 939.0 57.1 35 191 313 2k50 1116 1092 1.08 1.08 
22: 12:09 910,l 9kO.I 89.3 3k 193 339 2k56 1118 1lOk 1,08 1.08 
22: 12:59 911.1 9kl.0 71.7 39 191 379 2502 1120 1113 1.08 1.08 
22: 13:33 912.0 912.0 103.6 36 191 (02 2k86 1121 112k 1.08 1.08 
22: lk:O8 913.0 9k3.0 102.9 38 191 380 2k81 1122 1111 1.08 1.08 
22:11:15 9kkeO 9kk,O 103m3 38 191 (08 2501 1122 lllk la08 1,08 
22: 15:2k 9k5.1 915.0 91.7 k0 19k 36k 2511 1123 1097 1,08 1.08 
22:16:19 916.0 9k6.0 65.2 I1 19k 372 2517 1122 1107 1.08 1.08 
22:18:15 919.0 917.0 30.9 I1 191 285 2k25 1123 1106 1.08 1.08 
22:22:39 918.0 918.0 13.6 10 195 292 2161 1121 1080 1.08 1,08 
22:23:35 919.1 919,O 67,9 37 196 339 2535 1123 1066 1,08 1,08 
22:25:20 950.1 950.1 35.1 k0 196 331 2527 1123 1092 la08 1.08 
22:26:10 951.0 951.0 67,9 38 196 378 2592 1125 1071 1.08 1.08 
22:27:13 952.0 952.0 59.3 39 196 381 2568 1125 1071 1,08 1,08 
22:28:23 953,O 953.0 51.k 39 196 (13 2608 1126 1091 1.08 1.08 
22:29:26 95k,I 951.1 65.5 37 196 112 2608 1126 1080 1.08 1.08 
22:30:28 955.0 955.0 57.3 36 197 276 2161 1125 1095 1.08 I,08 
22:k5:11 956.0 956.0 1.2 10 181 218 2137 1122 1121 1.08 1.08 
22:53:56 957.1 959.0 9.1 28 18k 312 2371 1120 1151 1.08 1.08 
22:55:22 958.0 958.0 (1.5 27 195 3k2 2316 1120 1180 1.08 1.08 
22:57:23 959.0 959,O 32.1 38 195 381 2389 1121 1196 1.08 la08 
23:00: 15 960,O 960.0 20.9 k2 196 310 2311 1121 1197 1.08 1.08 
23:02:22 961,O 961,O 28.3 k2 195 351 2339 1121 1101 1.08 1.08 
23:Ok:O2 962.0 962.0 38.0 31 198 360 232k 1121 1113 la08 1.08 
23:06:39 963.0 96300 23.2 12 195 3k9 2338 1120 1096 la08 1.08 
23:08: k9 96110 96k,O 27,5 10 195 357 23k2 1121 1105 1.08 1108 
23: lo:56 965,O 965.0 28.2 I1 195 393 2316 1121 1091 1.08 I,08 
23:13:01 986,O 986,O 28,l 12 195 356 23k7 1120 1106 1.08 ltO8 
23:2k:29 961.0 969,O 26.6 k0 195 368 2398 1118 1OTl 1.08 1.08 
23:29:11 96800 96800 22,2 39 191 366 2159 1115 1053 1.08 lmO8 

3983 (0.0 
39.3 (0.2 
39.3 IO.3 
39.3 (0.1 
39.2 kO,6 
39,3 (0.7 
39,3 kOn8 
39.3 10.9 
39.3 (1.0 
39.3 11.0 
39.3 kl,l 
39.k (1.2 
39.k (1.2 
39.k kl.3 
39,5 (I.3 
39.9 kO,T 
10.1 10.2 
10.1 (0.2 
kO,I k0.k 
kO,l kO,7 
10.1 (0.9 
1011 (1.2 
(0.1 k1.k 
(081 (1.5 
(063 (2.0 
k0.k k2al 
kOo5 12.2 
(0.6 (2.3 
10.6 (2.3 
10.8 (2.1 
(1.0 k2,k 
(1.0 k2.k 
(I.1 (2.3 
(118 (2.6 
(1.9 (2.6 
11.9 (2.6 
11.8 12.6 
(1.9 12.6 
k2,O k2,6 
(2.0 k2,6 
(212 (2.6 
(2.3 k2,6 
k2,k (216 
1285 k2m7 
k2,6 I301 

881,T 561 359.1 8:kO la09 0.86 0.00 
885.1 561 360.0 8:kO 1,09 0.86 0.00 
886.2 561 361.1 8:kl 1.09 0.83 0.00 
887,3 560 362,O 8:kl 1.09 0.91 0.00 
888.6 560 36311 8:k2 1.09 0.95 0.00 
889.4 560 361.0 8:k3 1.09 0683 0.00 
890.5 560 365.0 8:k3 1,09 0.87 0.00 
891.5 561 366al 8:kk 1.09 0.90 0.00 
892.1 559 367.0 8:kk 1.09 0.93 0.00 
893.3 560 368.0 8:k5 1.09 0.97 0.00 
893.5 560 369.0 8:18 1109 1.01 0.00 
893,7 558 390.1 8:k7 1,09 0,93 0,OO 
893.8 558 371.1 8:kl 1.09 0,96 OS00 
89k.0 559 372.1 8:k8 1.09 0.93 0.01 
89k.8 558 37300 8:19 1.09 1.08 0,Ol 
899,2 5k9 371,O 8:50 1.09 1.03 0.00 
89793 5kk 375,l 8:51 1,09 0.93 0.00 
897.6 539 376.1 8:52 1.09 1.00 0,OO 
898.2 536 377.0 8:52 1.09 0.90 0,Ol 
898.8 539 378.0 8:53 1.09 0.92 0.02 
899a6 535 379.0 8:53 la09 0.92 0.02 
900,5 533 380.1 8:5k 1.09 0.95 0.0’ 
901.8 531 381.0 8:55 1.09 1.06 0.0, 
901.3 529 382.0 8:57 1.09 1.26 0.06 
909.3 526 383.0 9:01 1.09 1.16 0.05 
909,6 526 38k.l 9:02 1.09 1,03 0.05 
909.7 520 385.1 9:Ok 1.09 la22 0,05 
909.9 518 386,O 9:05 1.09 1.03 0.95 
909,T 517 387.0 9:06 1.09 1.08 0.05 
909.8 512 388.0 9:OT 1109 1.11 O.Ok 
910.8 512 389.1 9:08 1.09 1.03 0.01 
911.3 507 390.0 9:09 1.09 1.06 0.01 
925.8 (66 391.0 9:23 1.09 1.77 0.01 
937.5 5Ok 392.1 9:31 1.09 l.kl 0.01 
938.3 512 393.0 9:33 la09 1.07 0.01 
938.3 521 39k.0 9:35 1.09 1.23 0.01 
938.6 530 395.0 9:37 1.09 1.37 0.01 
911.1 538 396.0 9:kO 1,09 1.29 0.01 
913.5 518 397.0 9:kl 1.09 1.19 0.01 
9k6.2 551 398.0 9:kk 1.09 1.35 0.01 
9k7.2 55k 399.0 9:kC 1.09 1.29 0.01 
Ok?,3 555 100.0 9:48 1.09 la28 0.01 
9k8.0 558 kO1mO 9:50 I.09 lm29 0.01 
951,5 5kk 102.0 9:53 1.09 0811 0101 
955,k 536 kO3,O 9:56 1.09 1.33 0.01 

. . . . : ; 



DrillBlte Drilling Data Printout 
COMPANY : BUP PBTROLBUH 
UBLL : HIHBRVA - 2A 

TIHB DBPTH VBRT. ROP UOB RPW TRQ SPP PLOY HUD YBIGIIT 
DBPTII IN OUT IN OUT 

h:m:sec I I B/hr klb arp pei BPH a 

HUD TBHP 
IN OUT 
deg C 

RBTHS PVT -oB~~-o BCD DXC GAS 
DBPTU DIST RRS 

I bbl I hh:m Bg I 

23:29:06 
23:31:13 
23:33:22 
23:35:kO 
23:38: 16 
23:kl:25 
23:k3:13 
23:kk:l3 
23:k5:12 
23:16:k9 
23: k8:Ol 
23:50:05 
23:5O:k9 
23:51:23 
23:51:58 
23:52:29 
23:53:15 
30 Sep 93 
00:05:07 
00:05:29 
00:06:01 
00:06:3k 
00:08: 19 
00:09:05 
00:11:08 
00: 13:OT 
00:13:51 
00:11:28 
00: 19:3k 
00:35:29 
00:36:01 
00:36:38 
00:37:lk 
00:37:18 
00:38:22 
00:38:59 
00:39:35 
00:10:17 
0O:kl:Ok 
OO:kl:57 
00:56:kk 
00:59:31 
00:58:20 
00:59:10 
00:59:59 

969.0 969.0 31.3 39 195 361 2k60 1117 1058 1.08 1.08 (2.6 (3.3 
970.0 97080 28.3 31 195 321 2131 1117 10k2 1,08 1.08 k2,7 k3,k 
971 a0 991.0 27.9 37 195 349 2501 1119 1011 1,08 1808 1217 (3.1 
972.0 972.0 27.3 38 195 350 2511 1119 1051 1.08 1.08 (2.9 13.2 
973.0 973.0 23,O 39 195 350 2525 1119 1033 1.08 1.08 12.8 k3,l 
97kaO 99k.0 19.7 39 195 310 2529 1120 1057 1.08 la08 (288 (3.0 
97580 975.0 33.3 37 195 331 25kO 1120 1053 1.08 1808 1218 k2,8 
97610 976.0 59.5 35 217 370 2535 1121 1025 1008 1908 (2.8 12.8 
977,o 977,o 6k.3 35 223 315 2526 1121 1052 1108 1.08 (2.7 (2.9 
978.0 978.0 37.0 37 221 310 25k5 1121 lOk6 1.08 l,O% 42.7 12.7 
979.0 979.0 50.0 39 221 385 2562 1122 1036 1.08 I,08 (287 12.5 
980.0 980.0 29,O 38 22k 353 2589 1121 1Okk 1.08 1,08 12,7 k2,6 
981.0 981 .O 81.8 31 221 330 25k2 1122 lOk3 1.08 1.08 (2.6 k2u6 
982.1 982.1 llk.5 28 221 328 2525 1121 1037 1.08 1.08 12.6 (2.6 
983.0 983.0 101.9 28 221 31k 2519 1121 1025 I,08 1.08 12.6 12.6 
98k,O 98k ,O 115.2 27 22k 311 252k 1121 1025 la08 1108 1206 (2.6 
985.1 985.1 8399 28 22k 3k6 2513 1121 1050 1.08 1.08 k2,k (2.6 

986.2 986.2 83,T 21 20k 259 2170 1113 1053 1.08 1.08 
989.0 987.0 15088 18 207 352 2k2k 1102 1Okk 1.08 1.08 
988.0 988.0 11681 20 221 303 2117 1106 1002 1.08 1.08 
989.0 989.0 113.4 19 223 300 2kl6 1107 996 la08 1.08 
990.1 990.0 35.3 21 223 303 2k32 1108 1065 1.08 1.08 
991.0 991.0 97.0 3k 223 386 2506 1110 1071 1.08 1808 
992.0 992.0 29,3 36 221 3lk 2k51 1110 1079 1.08 1.08 
993.0 993.0 30,3 38 221 3kk 2171 1111 1073 1.08 1.08 
99k.l 99knO 85,7 31 221 356 2181 1113 1101 1.08 I,08 
995,l 995.1 lOk.3 31 221 333 2k61 lllk 1080 1.08 1.08 
996.0 996.0 11.7 35 221 230 2366 lllk 1092 1.08 1,08 
997,l 997.1 12.9 33 222 256 2391 1112 1107 1.08 1.08 
998.1 998.1 102.k 29 221 321 2160 1106 1078 1.08 1.08 
999,o 999.0 101.6 2k 221 337 2119 1106 1093 la08 1.08 

1000.0 1000.0 99.5 21 221 330 2118 1107 1100 1.08 la08 
1001,o 1001 ,o 105.9 25 221 315 2kk7 1108 1100 1.08 1.08 
1002.0 1002.0 lOk.3 26 221 315 2156 1108 1128 1.08 1.08 
1003.0 1003.0 98.0 25 221 321 2171 1108 1103 1.08 1.08 
1001.0 1OOk 80 100.0 21 221 295 2138 1108 109k 1.08 1.08 
1005,l 1005.1 9k,7 22 221 272 El10 1108 1lOk I,08 1.08 
1006.0 1006.0 76.1 22 221 275 2113 1108 1109 la08 1.08 
1007.0 1009.0 75.3 21 221 260 2377 1109 1135 1.08 1.08 
1008,l 1008.0 70.8 lk 208 269 2337 1099 1089 1,08 1.08 
1009.1 1009.0 76.6 20 221 311 2381 1lOk 1101 1,08 1.08 
1010,o 1010.0 1215 26 222 356 2109 1105 1083 1.08 lsO8 
1011~0 1011.0 76.8 3k 222 (20 2162 1101 1093 la08 1.08 
101210 1012.0 97.0 34 222 426 2156 1101 109k 1.08 1108 

956,O 53k kOk,O 9:57 1.0 
956.7 531 (05.0 9:60 1.0 
959.1 532 (06.0 10:Ot la0 
958,2 531 109.0 1O:Ok la0 
959.1 529 kO8,O lo:07 la0 
960.1 525 kO9.0 1O:lO 1.0 
960,7 521 klO,O IO:12 la0 
961.1 523 (Il.0 10313 1.0 
96111 522 kl2,O 1O:lk 1.0 
961.9 520 kl3.0 lo:15 1.0 
96283 520 kIk.0 lo:16 110 
963.0 515 (1580 lo:18 la0 
983.3 511 (1680 lo:19 1.0 
963.5 513 (1781 lo:20 1.0 
963.6 513 (18.0 lo:20 1.0 
963.8 511 119.0 10:tl 110 
961.1 511 120.1 lo:22 1.0 

1 1.23 0.02 
1 1,22 0.02 
1 1.25 0.02 
1 1.29 0.02 
1 1.31 0.02 
1 1,3k 0.02 
1 1,21 0.02 
1 1.09 0.02 
1 1,05 0.02 
1 1.22 0,02 
1 1.15 0.02 
1 1,29 0.02 
1 0098 OuO2 
1 0.86 0,02 
1 0.88 0.02 
1 0.85 0.02 
I 0,9k 0.02 

11.9 (2.3 966.0 196 k21,2 lo:22 1.09 0.93 On01 
kl.3 11.8 966.1 196 (22.0 lo:23 1.09 0.71 0.01 
(1.3 (1.8 966.3 192 k23.0 lo:23 1,09 0.76 0.01 
(1.2 kl,8 966.5 (90 k2k,O lo:21 1.09 0.99 0.01 
kl,2 11.9 966.9 (86 (25.1 lo:26 1.09 1.11 OaO1 
kl,l (2.2 967,l (81 k26.0 lo:26 1.09 1.01 0,Ol 
kl,O 12.5 967.8 483 127.0 lo:28 1.09 1.27 0.01 
10.9 (2.9 968.7 (83 k28aO lo:30 1.09 1.29 0.01 
10,8 (3.0 96911 (83 (29.1 lo:31 1009 0.97 0801 
kO,8 k3.0 969,k 183 (30.1 lo:32 1.09 0.91 0.01 
(088 k3,l 971.6 (81 (31.0 lo:37 1.09 la50 0.01 
(0.8 k3.5 97’1.5 (72 k32sl lo:12 la09 1,kk 0.01 
(0.7 k3.k 978.2 191 (33.1 lO:k3 1.09 0.89 0,Ol 
(0.6 k3.k 999.0 168 k3k,O 1O:kk 1.09 0.81 0.01 
IO.6 k3.k 979.k 165 k35,O 1O:kk 1.09 0.85 On01 
10.6 13.1 999.1 k6k 136.0 lo:15 1.09 0,85 0.01 
1096 (3.6 979.k 162 (37.0 lO:k5 la09 0.86 0.01 
kOa5 13.7 979.6 159 (38.0 lO:k6 1809 0.87 0001 
(0.5 13.8 99988 (58 (39.0 lO:k7 1,09 0.85 0.01 
kO,5 (3.8 98Oa5 k5k ((0.1 1O:kT 1.09 0885 0.01 
10.6 k3.8 981,6 151 (11.0 IO:18 1,09 0.90 0.01 
kO,6 k3,8 983.0 kk9 112.0 lO:k9 1.09 0.89 0101 
39.7 43.2 981,k (56 kk3,l lo:50 1.09 0.82 0.01 
39.6 (3.2 988.8 151 111.1 IO:51 1.09 0.88 0.01 
39.6 (3.5 989.k 153 kk5,O lo:51 1009 0.95 0.01 
JO,? 43.7 990.0 152 ((6.0 lo:52 1109 1.00 0.01 
39,8 43.9 990.6 151 kk9.0 lo:53 1,09 1.00 0.01 
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DrillBIte Drilling Data Printout 
COHPAHY : BlIP PBTROLBUN 
VBLL : HIHBRVA - 2A 

TIHB 

h:rR:rec 

DBPTH 

I 

VBRT a ROP YOB PPH TRQ SPP FLOW HUD UBIGRT 
DBPTH IN OUT IN OUT 

I I/hr klb alp psi RPR sg 

NUD TBHP 
IN OUT 
deg C 

RBTHS 
DBPTII 

I 

PVT -B[j’--0 BCD DXC GAS 
DIST ERS 

bbl I hh:rr ag x 

02: kO:23 
02:43:39 
02:k6:18 
02:k9:01 
02:51:15 
02:52: 19 
02:51:27 
02:56:20 
02:57:35 
02:58:kl 
02:59:31 
03:00:32 
03:02:53 
03:Ok:Ok 
03:04:5k 
03:05:kk 
03:06:39 
03:12:46 
03: lk:3k 
03:15:28 
03: 16:26 
03:19:19 
03: 19:18 
03:22:38 
03:24:43 
03:27:01 
03:13:58 
03:k9:03 
03:50:01 
03:52: lk 
03353: 18 
03:55:39 
03:59:10 
03:59:37 
Ok:02303 
Ok:O5:28 
Ok:O7:2k 
01:09:27 
Ok:ll:39 
Ok:l3:47 
Ok:l5:30 
Ok:lT:k2 
01:20:06 
Ok:22:16 
Ok:21:5k 

1059.0 
1060.0 
1061.0 
1062.0 
106390 
1061,O 
1065.0 
106680 
1069.0 
1068.0 
1069,O 
1070.0 
1071.0 
1072.2 
1073,o 
107k.l 
1075.0 
1076.0 
1077.0 
1078.0 
1099.0 
1080.0 
1081 ,O 
1082,O 
1083.0 
1081.0 
1085.0 
1086.0 
1087.0 
1088.0 
108910 
1090,o 
1091 a0 
1092.0 
1093 ,o 
1091.0 
1095.0 
1096,O 
1097.0 
1098.0 
1099.0 
1100.0 
1101.0 
1102,o 
1103,o 

1059.0 
1060.0 
1061 .O 
1062.0 
1063.0 
1081 .O 
1065,O 
1066.0 
1069.0 
1068.0 
1069,O 
1070.0 
1071,o 
1072,l 
1073.0 
1091 ,O 
1075,o 
1096.0 
1077,o 
1078.0 
1079.0 
1080.0 
1081.0 
1082,O 
108380 
1081 .O 
1085.0 
1086.0 
1087.0 
1088.0 
1089.0 
1090.0 
1091.0 
1092.0 
1093.0 
109k.O 
1095.0 
1096aO 
1097.0 
1098.0 
1099#0 
1100.0 
1101.0 
1102.0 
1103.0 

19.1 36 222 3k3 2k9k 1106 1095 1.12 1.12 11.1 (1.6 1010.0 
18.k 31 222 3kk 2191 1106 1110 1.12 I,12 (1.3 kk.6 lOk1.1 
22.6 35 222 357 2k99 1105 1120 la12 1.12 k1.k 11.7 lOk2.0 
22.1 36 222 313 2506 1105 1119 1.12 1.12 11.5 11.8 1013.3 
26.9 35 222 368 2517 1105 1088 I,12 1.12 (1.6 (1.9 1Okk.k 
38.3 33 222 377 2483 1109 lllk 1.12 1.12 (1.7 11.9 lOkk,9 
36.9 3k 222 353 2183 1105 1092 1.12 1012 (1.7 (1.9 10k5.2 
31.9 3k 222 318 2186 1105 1102 1,12 1112 1188 11.9 lOk5a6 
19.3 32 222 3k7 2175 1105 1091 la12 1812 11.9 kka9 lOk6,2 
51.5 32 222 362 2501 1105 1121 1.12 1012 kl,9 kk.9 1016.9 
71.3 33 222 353 2500 1105 1109 1.12 1,12 kl,9 11.9 1019.5 
59.0 3k 222 337 2193 1105 1111 1.12 1.12 Jl.9 11.9 lOk8,l 
2611 36 222 311 2505 1106 1109 1.12 1.12 kl,9 11.9 10k9.3 
61.3 31 223 297 2113 1105 1111 1.12 1012 k2,O 11.8 1050.1 
7008 30 222 300 2153 1105 1102 1.12 1.12 (2.0 (1.7 1050.7 
80.9 32 223 318 2179 1106 1103 1.12 1.12 (2.0 (1.7 105la2 
6k.6 33 223 316 2168 1109 1109 1.12 1.12 12.0 kk.7 1051.8 
9.8 37 223 252 2k13 1105 1092 1.12 1.12 (2.0 kk.7 1055.6 

37.5 32 223 311 2438 1107 1098 1.12 1.12 12.1 kk,7 105587 
66.1 30 222 306 2k53 1109 1091 1.12 1.12 k2,l kk.6 1055,7 
62.1 32 223 336 2kTl 1107 1093 1.12 1.12 12.1 11.6 1055.9 
91.1 32 223 382 2k92 1108 1068 1.12 1,12 (201 kk.5 1055.8 
29.6 3k 223 316 2k95 1108 1097 1112 1.12 (2.1 kk.k 1056.2 
18.8 3k 223 335 2197 1108 1095 1.12 1.12 12.1 kkm2 1056.7 
28.6 32 223 335 2k90 1110 1087 1.12 1,12 12.1 11.1 1057,k 
26.9 33 223 322 2k62 1112 1087 1112 1.12 (201 kk,O 1058,l 
10.1 II 222 3kk 2522 1111 1081 1.12 1.12 11.8 13.6 1061.9 
19.6 39 220 337 2512 1111 1089 1.12 1.12 10.9 (3.1 1063.0 
20,2 39 220 336 2519 1111 109k 1.12 1012 k0.k k3,l 1061,C 
29.0 10 220 366 2517 1108 109k la12 1.12 10.3 13.1 1065.8 
11.1 39 219 338 2k97 1097 1102 1.12 1.12 (0.3 If.0 1067.0 
32.9 38 220 328 2k98 1110 1113 1.12 1.12 (0.5 (289 1068.6 
38.9 38 219 329 2506 1098 1118 1.12 1.12 10.7 12.9 1069,9 
21.5 38 217 316 2513 1080 1081 la12 1.12 kO,9 (3.1 1071.2 
25.1 39 217 313 2502 1080 1070 1,12 1,lE kl,l k3.2 1093.2 
17.k 38 217 333 2k80 1081 1065 1.12 1.12 kl,k k3.3 1095 83 
31.2 38 219 367 252k 1081 1070 1.12 1.12 (I.6 k3.2 1075.6 
29.5 38 219 337 2196 1081 1071 1,12 1812 (1.7 k3,l 1095.8 
27.k 38 217 3k6 2517 1082 1062 1.12 1.12 11.8 (301 1098.9 
27.7 38 218 329 2508 1080 1052 1.12 1.12 (1.9 (3.2 1078,6 
35.0 39 218 351 2510 1081 106k 1.12 1.12 (2.0 (3.2 1080.0 
27.3 38 218 316 2531 1081 1053 1.12 1.12 (2.0 k3.3 108lal 
26.6 38 218 3kk 2526 1080 1039 la12 1.12 (1.8 k3,3 1081 *II 
27,8 38 218 325 2533 1082 1039 la12 1,12 1187 k3,k 1082.6 
2218 38 218 301 2505 1083 1010 1.12 1.12 1117 (3.5 1083.9 

119 k9k.O 12:16 1112 1.35 0.01 
156 (95.0 12:20 1.12 1.32 0,02 
168 196.0 12:22 1.12 1.28 0.02 
175 197.0 12:25 1.12 1.29 0.02 
(81 (98.0 It:29 1.13 1.21 0.02 
186 k99,O 12:29 1113 1813 0.02 
195 500,O 12:30 1.13 la15 0.02 
502 501.0 12:32 1.13 1.17 0.02 
509 502,O 12:3k 1.13 1.06 0.02 
512 503.0 12:35 1.13 1.03 0.02 
518 50k.0 12:36 la13 0.98 0.02 
521 505.0 12:37 1.13 la03 0.02 
530 506.0 12:39 la13 1.25 0.02 
533 50782 12:kO 1.13 0.99 0.02 
536 508.0 12:kl 1.13 0,95 0.02 
538 509.1 12:k2 1.13 0.91 0.02 
513 510.0 12:13 1.13 1.01 0.02 
56k 511.0 12:k9 1,13 1.50 0.01 
572 51200 12:51 1.13 la12 0.01 
573 513.0 12:51 1.13 0.97 0.01 
578 5lk,O 12:52 1.13 1.01 0.01 
580 515.0 12:53 1.13 0.97 0.01 
588 516.0 12:55 1,13 1.20 0.01 
601 517.0 12:59 1.13 1.31 0.01 
607 518.0 13:Ol 1.13 1,19 0,Ol 
610 519.0 13:03 1,13 1.21 0.01 
612 520.0 13:09 1.13 1.52 0.01 
61k 521.0 13:12 1.13 1.3k 0.07 
619 522.0 13:15 la13 1.3k 0.01 
621 523,O 13:IT 1.13 1.29 0.01 
622 52k.0 13:19 1913 1.16 0.01 
620 525.0 13:20 1.13 1.21 0,01 
619 526.0 13:22 1.13 1.17 O,O! 
617 527.0 13:2k 1.13 1.28 0.0: 
617 528.0 13:27 1.13 1.28 0.0: 
617 529.0 13:30 1.13 1.39 0.0: 
618 530.0 13:32 1.13 1.22 O,OI 
616 531.0 13:3k 1.13 1.23 0.01 
61k 532.0 13:36 1.13 1.25 0.03 
613 533.0 13:39 1.13 1.2k 0.03 
612 531.0 13:k0 1.13 1.18 0803 
61k 535.0 13:12 1.13 la26 0.03 
610 536.0 13:k5 1.13 1.25 0.02 
613 537.0 13:kT 1.13 lm25 0.02 
612 538.0 13:50 1.13 la29 0.02 



DrillByte Drilling Datr Printout 
COHPARY : BIIP PBTROLBUll 
UBLL : WIHBRVA - 2A 

TIHB DBPTE VBRT, ROP UOB RPM TRQ SPP FLOW HUD UBIGET HUD TBWP RBTHS PVT -BIT- BCD DXC GAS 
DBPTH IN OUT IN OUT IN OUT DBPTll DIST URS 

h:rw:rec I I r/hr klb amp psi IPR Bg deg C I bbl I hh:rr Bg x 

Dk:28:lk llOk.1 1101.0 
Dk:31:09 1105.0 1105.0 
Qk:35:09 1106.0 1106.0 
Dk:39:lk 1109,D 1109~0 
Dk:k8:33 1109.0 1109.0 
Dk:50:30 1110.0 lllOI0 
Dk:53:kO 1111,D 111110 
Dk:56:55 1112.0 1112,o 
05:00:52 1113.0 1113.0 
D5:15:22 lllk.l lllk.0 
D5:18:16 111510 1115.0 
D5:21:15 1116.0 1116.0 
D5:25:57 lllT*O 1117.0 
D5:29:59 1118.0 1118aO 
D5:33:00 1119.0 111910 
D5:35:39 112DeO 1120.0 
D5:38:51 1121.0 1121.0 
D5:12:k9 1122.0 1122.0 
05: k6:22 1123.0 1123.0 
D5:50: 10 112k.O 1121.0 
05:51:20 1125.0 1125.0 
05:58:29 1126.0 1126eO 
06:03:05 1127.0 1127.0 
06:05:3k 1128.0 112810 
06:06:27 1129.0 1129.0 
06:07:19 1130.1 1130.1 
06:08:12 113lsO 1131.0 
06:09:09 1132aD 1132.0 
06:20:16 1131.1 113k.l 
06:21:55 1135,O 1135.0 
06:25:k7 1136.0 1136.0 
06:26:53 1137,l 1137.1 
06:28:02 1138,O 1138.0 
06:29:13 1139.0 1139,D 
06:30:23 llJO.0 1110.0 
06:31:13 llkla0 1111.0 
06:32:57 1112.0 1112.0 
06:k5:33 1143.0 1113.0 
06:11:31 1111.1 llkk.0 
06:19:19 llk5.0 1115.0 
06:51:09 llk6,D llk6,O 
06:52:30 llk7.0 llk9.0 
06:51:12 llk8.0 llk8.0 
06:57:37 1119.0 1119.0 
07:00:35 1150.0 1150.0 

19.6 37 218 307 2509 1085 1037 1,12 1112 (1.8 (3.7 108k.T 
20.5 39 218 310 2520 1082 1029 1.12 1.12 (2.0 13.8 108k.8 
15.0 39 218 309 2512 1081 1059 1.12 1.12 It.3 (3.8 108k ,I 
lka7 38 218 316 2521 1083 1053 1.12 1.12 (2.5 k3,8 1085.1 
10.9 38 218 269 2k8k 1082 1090 1.12 1.12 12.5 (3.8 108889 
3086 36 218 303 2183 1082 1096 1.12 1.12 (2.7 (3.8 1090.2 
19.1 39 218 310 2508 1083 1090 1.12 1.12 (2.9 k3.9 1091.6 
18.k 38 218 307 2502 1082 1098 1112 1.12 (2.9 13.9 1092.9 
15,2 39 218 299 2188 1081 1099 la12 1,12 (289 kk.0 109kaO 
906 10 218 308 2k99 1081 1102 1.12 1.12 (301 kk.0 109913 

2007 39 208 319 2526 1093 1062 1.12 1.12 1288 1190 1100.6 
17,2 10 192 303 2530 1OTk 1060 1.12 1,12 (310 kko5 1101@9 
lk.3 kl 191 319 2539 1095 1059 1.12 1.12 k3.3 (1.8 1103.3 
15.0 39 191 331 2512 1095 1051 1.12 1.12 13.5 15.0 IlDk.7 
19.6 37 192 308 2511 1095 1Okk 1112 1.12 k3,8 15.1 1105.k 
22.6 39 172 289 2507 1096 lOk1 1,12 1.12 kk.0 15.3 1106.1 
18.8 k0 172 337 2558 1079 lOk1 1.12 1.12 11.2 15.3 1106,9 
15.3 39 172 31k 2539 1095 1038 1.12 1,12 kk.k k5.k llD7,8 
16.9 39 172 331 2538 1075 1015 1012 1.12 kk.5 15.1 1108.1 
15.8 39 171 337 2543 109k 10k3 1.12 1.12 kk.7 (5.6 1109.k 
15.2 39 171 318 2531 1072 1015 1.12 1.12 (1.8 (5.6 1110.8 
1k.k 39 171 312 2530 1071 1036 1.12 1,12 11.9 15.7 1112.0 
13.0 38 171 310 2527 1070 1035 1.12 1.12 k5,O (5.8 1113.1 
26,7 38 191 3k9 2539 1070 1050 1,12 1.12 kk.9 (5.8 1113.8 
90.6 33 171 315 2503 1068 1016 1112 1.12 kk.8 k5,9 1113.9 
73.5 33 191 313 2537 1068 1058 1.12 1.12 (1.8 15.9 lllk.0 
66.9 38 171 370 2539 1069 1053 1,12 1112 kk,8 (5.9 lllk,D 
6k,9 38 191 360 2518 1069 1050 1,12 1,12 kk.8 (5.9 1111.0 
6296 31 190 361 2171 1081 1113 1112 1.12 kk,3 11.6 1111.0 
5la6 3k 190 359 2k78 1069 1123 I,12 1.12 kk.2 kk.7 lllk.3 
16.3 31 212 320 2kOk 1071 1095 1.12 la12 kk.1 k5,t 1115.3 
56,T 3k 218 376 2k20 1073 1087 1.12 1.12 kk.0 15.5 1115,6 
51.6 31 218 366 2k27 107k 107’1 1.12 1.12 kk,O 15.5 1115.9 
50.7 38 218 35k 2116 1013 1080 1.12 1.12 kk,D (5.6 1116.3 
53.1 38 218 310 2388 1013 1053 1.12 1.12 kk.0 15.6 1116.5 
11.9 39 218 355 2kO8 1093 1059 1.12 1.12 (1.0 k5,6 1116.8 
18.6 36 218 320 2379 1073 1037 la12 1.12 (3.9 (5.6 1117.1 
21.3 35 218 323 2368 1072 1063 1.12 1.12 k3.9 (5.6 1119.6 
32.1 38 218 315 2357 1061 lOk7 1.12 1.12 k3.8 15.6 1120.2 
33.1 39 218 318 2378 1066 1016 1.12 1.12 (3.8 (5.7 1120.9 
32,8 38 218 358 2381 1068 1056 1912 1.12 k3.9 15.9 1121.2 
kk.k 39 218 353 2387 1068 lOk9 1.12 1.12 (1.0 (5.9 1121,6 
27.3 39 218 339 2357 1069 lOk0 1,12 la12 11.1 (6.0 1122.1 
20.6 39 218 366 2kOl 1069 1011 1912 1.12 11.2 16.0 1122n9 
SD,2 10 218 379 2kO2 1070 1053 la12 1.12 kk.3 16.0 1123.6 

613 539.1 3:53 1.13 1.33 0.02 
613 510.0 3:56 1.13 la33 0,02 
612 511.0 3:60 1.13 1.11 0,02 
606 5k2,O k:Ok 1.13 l,kl 0.01 
606 511.0 k:l3 1.13 1118 0.01 
609 515.0 k:l5 1.13 1121 0,Ol 
60k 516.0 k:l8 1.13 1,3k 0801 
603 519.0 .k:22 1.13 1.35 0.01 
6D3 5k8.0 >k:26 1,13 l.kl 0.01 
585 51981 ,k:32 1.13 1.53 0.01 
511 550,O Sk:35 1.13 ln32 0.01 
568 551.0 ,I:38 la13 1.32 0.01 
566 552aO Sk:13 1.13 la38 0.01 
562 553.0 .k:kT 1.13 1.35 0.01 
558 551.0 ,k:5D 1.13 l&26 0,Ol 
556 555.0 ,k:52 1.13 ls2k 0.01 
555 556,D tk:56 1.13 1.30 0.01 
5k6 557.0 1k:59 1.13 1.35 0.01 
511 558.0 15:03 1.13 1.32 0.01 
538 559.0 15:07 1.13 1.3k 0.01 
530 560.0 15:ll 1613 1.35 0.01 
525 561.0 15:15 1.13 1.36 0.00 
519 562.0 15:20 1.13 1.38 0.01, 
522 563.0 lb:22 1.13 1120 0,OO 
523 56k.0 15:23 1.13 0.91 0.00 
523 565.1 15:2k 1.13 0.91 0.00 
52k 566.0 15:25 1.13 0.99 0.00 
522 567.0 15:26 1.13 0.97 0.00 
515 569.1 15:28 1.13 0.93 0.00 
511 57090 15:29 1.13 1.01 0.00 
511 571,o 15:33 1.13 1.37 OmOl 
512 592,l 15:31 1.13 l,Ok 0,Ol 
506 593.0 15:35 1.13 1.06 0.01 
5Ok 59k.O 15:36 1.13 1.09 0.01 
503 57580 15:37 1.13 1.08 0.01 
5Ok 576,O 15:39 1.13 1.12 0.01 
501 579.0 15:kO 1.13 1.09 0.01 
511 578.0 15:k3 1.13 1.28 0.00 
510 599.1 15:15 1.13 1.21 0.01 
509 580.0 15:16 1.13 1.20 0101 
510 581.0 15:18 1.13 1.21 0.01 
512 582.0 15:50 1.13 1.13 0.01 
512 583,D 15:52 1.13 1.2k 0.01 
51k 58k.D 15:55 1613 1.33 0,Ol 
511 585.0 15:58 1.13 1.31 0.01 



DrillByte 
COUPANY : 
UBLL : 

Drilling Data 
BEP PBTROLBUH 
HIHBRVA - 2A 

Printout 

TIHB DBPTII VBRT. ROP UOB RPII TRQ SPP PLOY BUD UBIGIIT HUD TBHP 
DBPTII IN OUT IN OUT IN OUT 

h:rl:sec I I 4hr klb amp psi BPr a deg C 

RBTHS 
DBPTE 

I 

PVT -fiIT- BCD DXC GAS 
DIST ARS 

bbl a hh:m Bg x 

D7:02:56 1151.0 1151.0 
09:05:23 1152.0 1152.0 
09:16:27 1153.0 1153.0 
07:19:19 115k.O 1151.0 
D7:28:08 1155.0 1155,o 
09:29:39 1156.0 1156.0 
07:3O:k7 1157.0 1157.0 
D9:32: 15 1158,O 1158.0 
D7:3k:33 1159.0 1159.0 
D7:37:k2 1160.0 1160.0 
DT:kO:27 1161,O 1161.0 
D7:13:05 1162,D 116210 
07:16:06 1163.0 1163.0 
07:19:21 1161.0 1161 ,O 
D7:52:5k 1165.0 1165.0 
D7:56:18 1166.0 1166,O 
07:59:32 1167.0 1167.0 
08:02:31 1188.0 116800 
08:05:11 1169.0 1169.0 
08:07:53 1190.0 1170,o 
08:10:26 1171.0 1171,O 
08:26:34 1192.0 1192.0 
08:29:51 1173.0 1173.0 
08:32:59 1171 .O 1171.0 
08:35:56 1175,o 1175.0 
08:39: 13 1176.0 1176.0 
D8:12:23 1177,o 1177,o 
08:15:2k 1178.0 1178.0 
08:k8:5D 1179.0 1199.0 
08152: 10 1180.0 1180.0 
D8:55:36 1181 .O 1181.0 
08:59:05 1182mO 1182.0 
09:02:Ok 1183,l 1183.0 
09:06:2k 1181.0 118k .O 
09:09:55 1185.0 1185.0 
09:14:08 1186.0 1186.0 
09:18:16 1187.1 1187.0 
09:2l:kk 1188.0 1188,O 
09:25:28 1189.0 1189.0 
09:29:kk 1190.0 1190.0 
09:Jk:Ok 1191,o 1191.0 
09:38:01 1192.0 1192,O 
09:k3:03 1193.0 1193.0 
09:51:31 119k.O 1191 ,O 
09:55:59 1195.0 1195.0 

2515 37 218 377 239k 1071 1061 1.12 1.12 
2k.5 38 219 367 2399 107k 1066 1112 1.12 
21,6 28 192 300 2215 1066 1081 1.12 1.12 
20.9 35 219 333 2336 1071 1100 1.12 1.12 
6,8 38 198 260 2297 1095 1099 1.12 1.12 

39.6 38 192 358 2121 1083 1099 la12 1.12 
52,9 39 190 351 2kk2 1081 11Ok 1.12 1.12 
kl,k k0 171 337 2139 1086 1093 1.12 1.12 
26.0 38 191 309 2k20 1085 1068 1.12 1.12 
19.0 39 191 281 2136 1086 1073 1.12 1.12 
22.2 39 171 329 2190 1087 1089 1,12 1.12 
22.8 39 171 3kk 2516 1087 1083 1.12 1.12 
19.8 39 191 328 2515 1089 1076 1.12 1812 
18,k 38 191 357 2511 1089 1079 1.12 1.12 
17.1 10 171 319 2531 1091 1077 1112 1,12 
1786 38 171 3k7 252k 1092 1081 1.12 1012 
18.6 37 171 353 2516 ID90 1099 1.12 1.12 
20.1 38 171 367 2523 1091 1079 1.12 1.12 
2080 38 I71 313 2521 1091 1076 1.12 1.12 
27.2 37 191 327 2k87 1090 1069 1.12 1.12 
23.5 36 191 313 2k85 1091 1086 1.12 1.12 
10.9 36 172 312 2515 1093 1095 1.12 1.12 
18.3 36 171 315 2511 1091 1083 1.12 1.12 
19.1 35 171 328 2512 1091 1075 1.12 1112 
2D,6 36 171 3k6 2518 1092 1070 I,12 1.12 
18.2 38 170 3k5 2531 1087 1082 1.12 la12 
20.5 38 170 365 2527 1086 1081 1.12 1.12 
19.8 36 170 312 2191 1086 1067 1.12 1.12 
17.6 37 190 357 2186 1081 1093 1,12 1,12 
15.6 36 190 322 2168 108k ID79 1,12 1.12 
20.5 35 170 315 2150 1081 1065 1.12 1.12 
17.2 36 170 321 2k66 1081 1066 1,12 1.12 
20.2 35 170 316 tk51 108k 1065 1.12 1.12 
1388 3k 170 312 2117 lD8k 1069 1.12 1.12 
18.0 35 170 311 2172 lD8k 1071 felt 1.12 
lk.2 31 178 308 2k65 108k 1077 la12 1.12 
1305 35 219 3Ok 2118 1083 1077 la12 1112 
20.2 35 219 3kk 2kkk 1083 1060 1.12 1.12 
16.0 35 217 319 2kO5 1083 1093 1112 1,12 
11.1 31 156 335 2379 1082 1095 1.12 1.12 
13.8 3k 150 328 2375 1082 1053 1,12 1.12 
15,O 3k 169 355 2369 1082 107k 1.12 1.12 
12.0 36 179 539 2397 1083 1092 1.12 1.12 
8.6 32 199 551 2393 1083 1092 1.12 1.12 

13.k 35 180 560 tk06 1083 1098 1.12 1.12 

1k.k k6ml 112k.l 
kk.1 (6.1 112k.8 
kk,k 16.3 1126.8 
(1.6 16.6 1129.7 
(5.2 k6,k 1133.7 
(5.6 (6.3 1131.7 
15.6 k6.k 1135.2 
(517 16.5 1135.3 
45.9 16*6 1136.8 
(5.8 16.6 1139.k 
1519 (6.7 llkl,3 
k6,O 16.7 1112.6 
(6.1 (6.6 llk2.9 
16.1 16.7 llk2.9 
(6.2 k6,T llkk.3 
(6.2 (8.6 1116.2 
(6.3 (6.6 llk7.9 
16.3 (6.9 1119.0 
16.3 16.9 1150.0 
k6.3 k7,O 1150,8 
k6.k (7.1 1151.9 
k6.k (7.2 1153.8 
16.5 16.8 115k.k 
k6.k 17.1 115k.7 
1682 k7,3 1155.2 
16.0 k7,3 1157.3 
(6.0 (7.5 1158.9 
16.0 (9.7 1159.9 
16.1 (9.8 1161.0 
16.2 k7,8 1162.3 
16.3 (7.8 1163.3 
(6.5 (788 1161.3 
16.7 1988 1165.0 
k6a9 k7,9 116603 
(9.1 (7.9 1192.2 
(607 18.0 1193.1 
(6.3 18.1 117k.7 
(6.2 k8,D llT5.5 
(6.0 (8.0 1176,5 
k6aO (8.0 1197,T 
k6,l (8.0 1178.9 
16.1 18.0 1180.0 
(6.3 (8.0 118lmk 
(6.5 18.0 1183.9 
(6.5 18.0 1181.9 

503 586.0 16:OO 1.13 1.26 0,OO 
(86 587.0 16:03 1.13 1.27 0.00 
190 588.0 16:05 1.13 1.18 0.00 
189 589.0 16:08 1.13 1,28 0.02 
181 59080 16:17 1.13 1.57 0.02 
(83 591.0 16:19 1,13 1.10 0,02 
182 592.0 16:20 1.13 1.01 0.02 
(82 593.0 16:21 1.13 1.10 0002 
(99 59keO 16:23 1.13 1120 0002 
179 595.0 16:27 1.13 1.29 0.03 
479 596.0 16:29 1.13 1.25 0,03 
180 597.0 16:32 1.13 1821 0,03 
(80 598.0 16:35 1,13 1,28 0.03 
199 599.0 16:38 1.13 1129 0.03 
496 60000 16:k2 1.13 1132 0.03 
171 6D1,O 16:15 la13 1,30 0.03 
(70 602.0 16:k8 1.13 1.28 0.02 
169 603.0 16:51 1.13 1.29 0.02 
(72 601.0 16:55 1.13 1.27 0,02 
170 60500 16:57 1.13 la18 0.02 
191 606.0 16:59 1.13 1.21 0.02 
153 607.0 19:05 1.13 l.kl 0.02 
(50 608.0 19:08 1.13 It27 Da03 
117 609.0 17:ll 1.13 la25 0.03 
kk7 610.0 17:lk 1.13 1.25 0.01 
kk7 611.0 17:18 1.13 1.27 0901 
kk8 612,O 17:21 1.13 1.26 OS01 
kk7 613,O 19:2k 1.13 1.25 O.Ok 
kk8 61k.0 IT:27 1.13 1.29 O.Ok 
150 615.0 17:31 1.13 1.31 0.01 
119 616,O 19:3k 1.13 1.21 0.01 
118 619.0 19:37 1.13 1.28 D,Ok 
kk6 618.1 1T:kO 1.13 1.21 0.01 
kk2 619.0 17:k5 1.13 1.31 0.01 
kk2 620.0 lT:k8 la13 1.26 0.01 
kk6 621.0 19:52 1.13 1132 0.01 
(51 622.1 17:59 1813 1.39 O.Ok 
155 623.0 18:OD 1.13 1.29 0.01 
161 621.0 18:Ok 1.13 1.35 0.01 
182 625.0 18:08 1.13 1,29 0,Ok 
J6k 626.0 18:12 1.13 1.29 0.01 
169 629.0 18:16 1.13 1.30 0,Ok 
k7D 628.0 18:21 1.13 1.38 0,Ok 
(92 629.0 18:28 1.13 l.k3 0,05 
173 630.0 18:33 1.13 1.35 0.01 



DrillByte Drilling Data Printout 
COHPAHY : BBP PBTROLBUH 
UBLL : RIHBRVA - 2A 

TIHB DBPTH VBRT, ROP UOB RPM TRQ SPP FLOW HUD UBIGRT HUD TBHP RBTHS PVT -BIT--- BCD DXC GAS 
DBPTII IN OUT IN OUT IN OUT DBPTR DIST RRS 

b:m:sec a I B/hr klb arp prri BP1 Bg deg C I bbl I hh:rr Bg x 

)9:59:39 1196.0 1196,O 36.0 33 180 352 2kO6 1082 1093 1.12 1012 16.5 (8.0 1185.2 k7k 63100 18:35 1.13 1.09 0,Ok 
)9:59:18 1197,O 119700 36,k 35 180 302 2101 1082 1077 1.12 1.12 (6.5 18.0 1185.5 (95 63210 18:36 1.13 ltll D,Ok 
10:01:16 1198.0 1198.0 32.1 31 181 281 2393 1082 1081 1.12 1.12 16.6 (8.1 1185,9 (76 633.0 18:38 1.13 1.10 0.01 
10:02:15 1199.0 1199.0 (0.7 30 181 295 2381 1081 1062 1.12 1.12 k6,7 (8.1 1186.2 171 634.0 18:kO la13 1.03 D,Ok 
10:01:17 1200.0 1200.0 38.8 31 181 333 2127 1081 106k 1.12 1.12 (6.9 (8.1 1186.5 k7k 635.0 16:kl 1.13 1.06 0.05 
10:33:31 1201.0 1201.0 30.6 29 180 293 2153 108k 1052 1.12 1612 17.2 k8,l 1191.1 156 636.0 18:k3 1.13 1.10 0.03 
10:35:23 1202.0 1202,O 32aD 32 199 292 2550 1089 1060 1.12 1.12 k7,5 18.1 1191.5 151 637.0 18:15 1.13 1.11 0,Ok 
10:39:53 1203,D 120380 2k.D 35 179 321 2599 1091 1071 1.12 1.12 (7.2 (8.0 1192.3 155 63880 18:18 1.13 1021 0,Ok 
lO:kD:56 12Dk.D 1201.0 19.9 32 180 29k 25k8 1093 1068 1.12 1.12 16.8 k8,D 1192,6 156 639.0 18:51 1.13 1.23 0,Ok 
10:12:52 1205,l 1205.0 31.2 3k 179 326 2568 1086 1075 1.12 I,12 1686 (7.9 1193,O 156 6kD.l 18:53 1.13 la13 0.01 
lO:k3:55 1206,D 1206.0 57,l 28 198 318 2530 1082 1073 1.12 1.12 1685 19.9 1193,l (57 61180 18:5k 1,13 0,93 0.01 
10:19:02 1207.0 1207.0 11.9 30 178 218 2k2k 1077 1093 1.12 1.12 16.1 (7.9 1193.6 (57 6k2,D 18:59 la13 1.33 O,D1 
10:50:17 1208.0 1208.0 18.3 35 177 299 2k57 1068 1065 1012 1.12 1603 k7,8 1193,8 157 6k3.D 19:OD 1.13 1,03 O,D( 
10:51:19 1209,l 1209,O 6013 35 197 289 2155 1068 1057 la12 1,12 16.3 17.8 119k.O (59 6kk.l 19:Ol 1.13 0.98 0.04 
:0:52:43 1210,O 1210.0 k2,5 39 179 307 2k81 1067 1051 1.12 1,12 16.3 17.8 119k,2 (60 6k5.D 19:Ot 1.13 1,lO O,D5 
10:53:19 1211.0 1211.0 56.k 10 198 325 2177 1067 1095 1.12 1.12 (612 (1.9 119k.k 163 6k6.D 19:Dk 1113 1,03 0.05 
10:55:13 1212.0 1212.0 12.6 38 179 297 2112 1067 1065 1.12 1.12 (6.1 19.9 1191.7 (66 6k7.0 19:05 1,13 1.09 0.05 
10:56:58 1213,O 1213.0 3k.3 39 179 317 2161 1067 1071 la12 1.12 (6.0 k7,9 1195.2 (67 6k6.0 19:07 1,13 1.15 0.06 
10:59:39 1211.0 12lk.O 22.1 39 179 281 2116 1067 1059 1.12 1.12 (5.9 17.9 1196.9 171 6k9.0 19:09 1.13 1.26 0.08 
11:01:26 1215.0 1215.0 33.6 39 179 311 tkll 1067 1096 1.12 1.12 15.8 18.0 1197,7 172 650.0 19:ll 1.13 1.26 0.09 
11:03:k8 121600 1216,O 25.k 38 179 281 2390 1066 1051 1.12 1.12 15.8 18.0 1199.1 (97 651.0 19:lk 1.13 1,22 0.09 
11:06:k2 1217.0 1217.0 20.9 37 199 280 2359 1070 1070 1112 1.12 15.8 k8.0 1200.5 199 652.0 19:16 1.13 1.26 O,OP 
11:10:22 1218.0 1218.0 16.5 37 181 299 2391 1083 1060 1.12 1.12 15.9 18.0 1200.6 181 653.0 19:20 1.13 1.32 0.L 
11:13:33 1219,o 1219.0 
11:16:15 1220.0 1220.0 
11:21:00 1221.0 1221.0 
11:22:51 1222.0 1222.0 
11:25:kO 1223.0 1223.0 
11:26:59 1221.0 122koD 
11:28:28 1225.0 1225.0 
11:29:kk 1226.0 1226.0 
11:31:00 1227.0 1227.0 
11:32:26 1228,O 1228.0 
11:35:23 1229.0 1229.0 
11:51:08 1230.0 1230,O 
11:59:01 1231,D 1231.0 
11:58:05 1232,D 1232,O 
11:59:15 1233.0 1233.0 
12:01:16 1231.1 1231.1 
12:02:39 1235.0 1235.0 
12:Ok:DO 1236.0 1236.0 
12:21:29 1237,O 1237.0 
12:31:09 1238.0 1238,O 
12:32:58 1239.0 1239.0 
12:35:16 1210.0 1210.0 

19.1 39 181 306 2369 1085 1090 1.12 1.12 16.1 18.1 12OD,6 
18.9 38 181 309 2377 lD8k 1070 1.12 1.12 (6.3 (8.1 1200.8 
11.1 38 181 3lk 239k 108k 1083 1.12 1.12 16.7 18.2 1202.5 
36,D 38 181 333 2k39 108k 1082 1.12 1.12 16.9 (8.2 1203,3 
30.8 26 176 331 2111 1082 1098 1.12 1.12 1619 (8.3 1201,k 
1511 31 180 325 2136 1083 1076 1.12 1.12 16.8 (8.3 1205,O 
1D.k 3k 181 328 2161 1085 1068 1012 1.12 16.7 (8.1 12D5,5 
19.1 3k 180 392 2kTk 1085 1081 1,12 1.12 k6,6 18.1 1208.1 
k7.k 33 179 361 2443 1085 1087 1.12 1.12 (6.6 (8.4 1206.6 
(1.9 33 181 287 2k22 1081 1085 1.12 1112 k6,6 k8,5 1207,2 
20.3 38 181 281 2k28 108k 1079 1.12 1.12 k8,7 (8.5 1208,k 
12.1 3k 181 261 2k30 1089 1076 1.12 1.12 16.5 k8,O 1211.0 
2087 35 182 313 2511 1095 1098 1,12 1,12 k6,6 17.9 1215.2 
56,2 32 182 301 2512 1097 1076 1.12 la12 (6.7 (8.0 1215,7 
39.6 36 182 309 2523 1097 1079 1.12 1,12 k6,8 (8.0 121681 
12.1 33 182 297 2507 1097 1086 1.12 1,12 16.9 (8.1 1217aD 
13.0 33 182 301 2510 1098 1068 1.12 1.12 (9.0 k8,D 1219.6 
k9.k 31 182 309 2551 1098 1079 1.12 1.12 19.1 18.0 ltllal 
3.8 35 186 262 2500 1091 1056 1.12 1012 (7.2 18.0 122k.7 
9.5 21 195 258 2506 1081 1058 1.12 1.12 k9,7 18.1 1229.k 

32.3 20 165 239 2512 1085 1052 1.12 1.12 19.9 18.5 1229,k 
26.6 21 16k 2k6 2529 1080 1092 la12 1.12 (7.9 18.6 1229.1 

(90 65k.0 19:23 1.13 1.28 0.06 
190 655,O 19:27 1.13 1.30 0.06 
(93 656.0 19:31 1,13 1.39 0.06 
(91 657.0 19:33 1.13 1.13 0.06 
(96 658.0 19:35 1.13 1,06 0.07 
500 659.0 19:36 1.13 1.02 0.09 
500 66080 19:39 1.13 1.08 0.08 
503 661.0 19:39 1.13 1.01 0,08 
502 662.0 19:kO 1.13 la02 0.08 
506 663.0 19:kl 1.13 1.06 0.08 
508 661.0 19:kk 1.13 la27 0.09 
521 665.0 19:k9 1.13 1.36 0.09 
521 666.0 19:52 la13 1.2k D,D9 
519 66900 19:53 1.13 0.98 0.08 
522 668,O 19:55 1.13 1.10 0.08 
520 669.1 19:56 1.13 1805 0.08 
519 670.0 19:58 1.13 1.05 0.08 
517 691.0 19:59 1.13 1103 On01 
199 672.0 20:15 1.13 1.67 0.08 
198 693.0 20:21 1.13 1.28 0.06 
(96 671.0 20:23 1.13 0.96 0.06 
(97 675.0 20:25 1.13 1.06 0.06 



DrillByte Drilling Data Printout 
COUPAHY : BHP PBTROLBUH 
UBLL : UIHBRVA - 2A 

TIUB DBPTH VBRT, ROP UOB RPU TRQ SPP PLOY MID UBIGIIT 
DBPTR IN OUT IN OUT 

I rlhr klb arp plli gPr at 

HUD TBHP RBTHS 
IN OUT DBPTH 
deg C I 

PVT -BIT- BCD DXC GAS 
DIST RRS 

bbl 8 hh:rr Be I 

12:38:k9 12kl .O 12kl.O 
12:12:13 12k2.1 1212.0 
12:11:37 1213.0 1213.0 
12: k6:56 1211.0 12kk.O 
I2:19:50 1215.0 12k5aD 
12:53:08 12k6.0 1216.0 
12:56:23 12k7.0 12k7.0 
13:11:5k 12k8.D 12k8.0 
13312313 1219.0 12k9.D 
13313326 1250.0 1250.0 
13:14:25 1251 .O 1251 ,D 
13:16:18 1252.0 1252.0 
13:20:50 1253,O 125300 
13:22:01 125k.D 125190 
13:25:50 1255.0 1255,D 
13:29:03 1256.0 1256.0 
13:32: 12 1257.0 1257,D 
13:33:5k 1258.0 1258.0 
13:51:08 1259,o 1259.0 
13:54:38 126081 1260.0 
13:59: 16 1261 a0 1261 ,O 
13:59:59 1262.0 1262,D 
Ik:O2:k7 1263.1 1263.0 
11:05:36 1261.0 1261 .O 
lk:O8:53 1265.0 1265.0 
lk:l2:Ok 1266.0 1266.0 
lk:lk:l6 1267,O 126700 
11:23:26 1268.0 1268.0 
11:27:09 1269.0 1269.0 
11:28:5k 129DaO 1270.0 
11:31:12 1271 a0 1291 .O 
lk:31:18 1272.0 1272.0 
14:37:49 127310 127380 
lk:kO:5k 127k a0 1271 .O 
lk:kk:O9 1275.0 1295.0 
lk:k8:13 1276.0 1276.0 
lk:51:57 1277,O 1277,O 
11:55:06 1278.0 1278.0 
lk:59:25 1299.0 1299.0 
15:Ok:kl 1280.0 1280.0 
15:09:56 1281.0 1281 a0 
15:11:27 1282.0 1282.0 
15: 18:36 1283.0 1283.0 
15:22:5D 1281 .O 128k a0 
15:26: 15 1285.1 1285.0 

16.9 28 161 235 25k3 1085 1052 I,12 1.12 
18.8 33 161 265 2598 1086 1069 1.12 1,12 
25.0 35 16k 293 2613 1087 1073 1.12 1.12 
25.9 k0 16k 330 2670 1087 1062 1,12 1.12 
20,7 10 16k 331 2662 1088 1075 1.12 1.12 
1882 37 161 301 2621 1086 1066 1.12 1.12 
18.5 35 161 305 2623 1085 1093 1.12 1112 
16.6 39 16k 276 2600 1079 1071 1.12 1012 
1710 38 163 269 2819 1077 1037 1.12 1.12 
19.8 3k 16k 229 2580 1086 1086 1.12 1112 
20.3 38 161 291 2619 1087 1011 1.12 1.12 
2k.k 3k 16k 273 2628 1086 1037 1.12 1.12 
11.9 38 16k 281 2643 1082 1057 la12 1.12 
15.1 37 161 256 2589 1081 1059 1.12 1.12 
15a7 38 161 275 2611 1079 1051 1.12 la12 
18.7 39 163 311 2590 1079 1015 la12 la12 
17.1 38 161 331 2571 108k 1056 1.12 1.12 
23.7 38 161 317 2552 1083 1067 1.12 1.12 
lOa5 37 161 299 2500 1085 1016 1.12 1.12 
IT,2 38 161 302 2k82 1087 1057 la12 1.12 
22.9 38 161 290 2152 1087 1063 1112 1.12 
22al 39 16k 277 2kk2 1086 1051 1.12 la12 
22.5 38 161 291 2152 1086 1066 1.12 1.12 
21.3 38 161 308 2k6k 1087 1059 la12 1.12 
19.k k0 lbk 325 2503 1086 1019 1.12 1012 
18.8 39 161 325 2511 1086 1061 1,12 1,12 
27.3 37 196 312 2k8k 1087 1062 1.12 1.12 
7.k 39 200 232 2398 1085 1072 1.12 1.12 

16.1 38 200 281 2123 1085 1059 1.12 1.12 
37,7 3k 200 312 2160 108k 1059 1,12 1812 
26.1 3k 200 3Ik 2119 1085 1059 1.12 la12 
19.5 36 200 32k 2k97 1085 1056 1.12 1.12 
17.0 37 200 331 2528 1087 1082 1.12 1812 
19.5 39 200 3kl 2573 1087 1091 la12 la12 
1815 38 200 322 2591 1087 1080 1.12 1.12 
1381 36 193 285 2591 1087 1076 1.12 1.12 
18.7 38 185 285 2611 1088 1081 1112 1.12 
19.0 37 185 293 2619 1089 1089 1.12 1.12 
13.9 32 186 280 2615 1089 1087 1.12 1.12 
1111 38 187 3Ok 2602 1096 1083 1.12 1.12 
11.1 39 186 302 2519 1091 1073 1.12 1.12 
13,8 38 187 281 2526 107k 1090 la12 lel2 
15.1 39 187 210 2515 1075 1061 1.12 1.12 
lk.1 39 187 261 251k 1077 1016 1.12 1.12 
17.9 38 187 272 2530 1079 1037 1.12 1.12 

(7.9 (8.9 1229.1 
18.0 (8.6 1229.9 
18.1 (8.6 1230.2 
(8.1 (8.6 1231.1 
18.2 (8.5 123219 
18.2 (8.5 1235.0 
18.2 (8.6 1236.5 
(803 (806 123688 
18.3 (6.8 1236.8 
k8,7 kg.1 1236.9 
18.7 19.5 123618 
18.7 19.5 1237,5 
k8,8 kg.5 1238,T 
18.7 19.5 1239.0 
k8,5 19.5 12kD. 1 
18.3 19.5 1211.1 
18.2 (9.5 12k2.0 
18.1 kg.5 1212.6 
k7,7 (8.7 1216.3 
19.5 (9.1 1217.k 
(7.6 k9.k 12k8,t 
k9,6 19.1 12k9nl 
(788 19.3 1250.0 
(7.9 kg.6 1250.9 
(8.0 kg.8 1251.9 
(8.2 kg.8 1252.9 
(8.3 19.7 1253.6 
(8.5 19.6 1256mk 
(807 k9,6 1257.5 
(8.7 kg.6 1257.9 
18.8 kg.6 1258.1 
(8.9 19.5 1258.1 
(8.9 19.6 1258at 
k9,O (9.6 125910 
19.0 k9,5 1259.8 
(9.0 19.1 126lnk 
(9.0 19.1 1262.5 
kg.0 19.3 1263.5 
19.0 kg.3 1265,3 
(9.0 k9ak 1266.5 
18.9 19.6 126787 
kg.0 19.8 1267.9 
19.1 (9.9 1268.8 
19.2 kg.8 1270.8 
19.1 19.8 1271.8 

(95 676.0 20:29 1113 1,20 0.06 
(99 697,l 20:32 la13 1.23 0.06 
196 678,O 20:35 la13 1.18 0.09 
196 679.0 20:37 1.13 1.21 0.08 
(95 680.0 2D:k0 1.13 1.26 0.09 
(93 68180 2O:k3 1,13 1.27 0.09 
(92 68280 2O:kT 1,13 1.25 0.07 
188 683.0 20,50 1113 1.29 0.03 
186 681.0 2D:52 la13 1.28 0.03 
(86 685.0 2D:53 la13 1.23 0.03 
186 686.0 20:5k 1.13 1.26 0,03 
(87 687,D 20:56 1.13 1.17 O.Ok 
(88 688.0 21:00 1.13 1.33 0.05 
(88 689,O 21:02 1.13 1.32 0.05 
(88 69080 2l:D5 1113 1.32 0.06 
(92 691,O 21:09 1813 la28 On08 
(92 692.0 21:12 la13 la29 0.67 
(93 693,O 21313 1.13 1.21 0.07 
190 691.0 21:19 1.13 l.kl 0.05 
k9k 695.1 21:23 la13 1,29 0.06 
191 696.0 21:25 1.13 la23 On06 
195 697.0 21:28 la13 1,2k 0.01 
197 698.1 21:31 1.13 1.23 0.07 
196 699.0 21:3k 1.13 la21 0.07 
(96 900.0 21:39 la13 1.28 0,08 
(97 701.0 21:k0 1.13 1.28 0.08 
(98 702.0 2l:k2 1.13 la22 0.08 
500 703.0 21:50 1113 1.57 0,Ok 
(97 7Dk.0 21:5k la13 1.36 0.05 
197 705.0 21:56 1.13 1.11 0.05 
(66 706.0 21:58 la13 1.21 0.05 
168 709.0 22:Dl la13 1.30 0.05 
(68 708.0 22:05 1.13 1.3k 0.05 
165 709.0 22:08 1.13 1.32 0105 
(63 910.0 22:11 1.13 1.32 0.06 
(63 911.0 22:16 1.13 1.39 0.08 
(61 712.0 22:19 1.13 1.31 0.07 
159 713,O 22:22 la13 1.29 0.05 
156 9lk.O 22:26 1.13 1.32 0.06 
(50 715.0 22:32 1.13 l.kk 0.07 
kkk 716.0 22:39 1.13 1.12 0,011 
112 717.0 22:kl 1.13 1.38 0.07 
k38 718.0 22:16 1113 1.36 0.07 
k33 719.0 22:50 1.13 1.37 0.08 
(30 92Dal 22:53 1,13 1.33 0.08 



DrillBIte Drilling Datr Printout 
COMPANY : BEP PBTROLBUU 
UBLL : UIHBRVA - 2A 

TIKB DBPTH VBRT. ROP UOB RPM TRQ SPP FLOW HUD UBIGET HUD TBHP RBTHS PVT -BIT- BCD DXC GAS 
DBPTH IN OUT IN OUT IN OUT DBPTU DIST URS 

hm:sec I I m/h klb rrp pai #PI a deg C I bbl I hh:m Bg I 

15:31:03 1286.0 1286.0 12.5 38 189 291 2516 1082 1OkD 1112 1.12 k9.k 19.9 1273.1 (30 721,O 22:58 1.13 l.kl 0.08 
15:36:32 1289.0 1287.0 11.8 36 188 297 2531 1085 lOk7 1.12 1.12 19.5 50.1 1271.9 129 72200 23:D3 1.13 l.kO 0,OT 
15:5O:k6 1288.0 1288.0 19.2 35 181 298 2598 109k lOk9 1.12 1.12 19.5 19.2 1276.7 107 723,O 23:07 1.13 1133 0.01 
15:5k:21 1289.0 1289.0 16.5 35 178 281 2635 1110 1065 la12 1.12 19.3 1906 1297.6 (02 92k.0 23:10 1.13 1.29 0.01 
15:57:58 129010 129DaO 16.8 35 178 299 2658 1111 1051 1.12 1.12 19.3 50.0 1278.k (01 725.0 23:lk 1.13 1.29 0.06 
16:01:09 1291.0 1291.0 18.8 36 198 316 2678 1113 1051 1.12 I,12 kg.3 5D,2 1299.1 399 926,O 23:lT 1.13 1.27 0.06 
16:05:10 1292.0 1292.0 16,l 36 178 333 2691 1113 1050 1.12 1.12 k9.k 50.2 1280.0 398 927.0 23:21 1.13 1.33 0,05 
16:08:29 1293.0 1293.0 18.0 36 178 310 2869 1112 1051 1.12 1.12 19.5 50.2 1280.8 39k 92800 23:25 1.13 1,28 0.01 
16:12:15 129keO 129kuO 15.9 38 198 308 2689 1113 1016 1112 1.12 19.6 50.5 1281.6 39k 729.0 23:28 1.13 1132 0.02 
16:17:02 1295,O 1295aO 12.5 38 198 312 2699 1113 105k 1.12 1.12 (9.3 50.8 1282.7 398 730.0 23:33 1.13 1.39 0.05 
16:21:13 1296.0 1296.0 11.3 38 198 316 2617 1110 1050 1.12 1.12 kg.0 50.9 1283,T 105 731,O 23:39 1,13 1.36 0.06 
16:25:51 1297.0 1299.0 13.6 38 199 323 2522 1109 lOk0 1.12 1.12 19.0 5Da9 1281.7 105 732.0 23:k2 1.13 1.38 0.05 
16:31:53 1298,O 1298.0 13.9 35 182 312 2k52 1107 10k6 1.12 1.12 19.0 51,O 1286.1 (10 933.0 23:kI 1.13 1.31 0.06 
16:36:21 129911 1299,O lk.1 39 182 321 2kk8 1105 10k5 1.12 1.12 kg.1 50.9 1287.1 110 93k.l 23:51 1.13 1,36 0.06 
16:10:50 1300.0 1300,O 13,k 39 182 319 2160 1106 10k5 1,12 1.12 kg.5 51,O 1288,2 (12 935.0 23:55 la13 1.39 0.06 
16:k8:5D 1302.0 1302,O lk.7 39 182 316 2501 1105 1059 1,12 1.12 k9,T 50.9 1290.3 (19 T37,O 2k:O3 1.13 1.36 0.07 
16:52:5D 1303.0 1303.0 15.0 38 182 332 2509 1lDk lOk2 1,12 I,12 19.7 51.0 129l.k 118 738,D 2k:OT 1.13 1.36 0.09 
16:59:31 1304,D 13Ok,O 12.8 10 182 323 2521 1103 1019 1112 1.12 19.8 51.0 1292.5 119 939.0 2k:l2 1.13 1,kl 0.09 
17:02:23 1305.0 130580 12.3 38 182 297 2503 1103 1010 1,12 1.12 19.8 51.1 1293.7 (19 710.0 21:17 1.13 1,kl 0,OT 
17:09:05 1306.0 1306,O 9.0 39 182 260 2502 1102 10k5 1,12 1.12 19.9 51.2 1295.2 (22 911.0 2k:23 1.13 1.50 D.06 
17:15:13 1307.0 1307.0 9.8 k0 190 302 253k 1102 1036 1,12 1.12 5D,l 51.2 1296.6 121 912.0 2k:JO 1.13 l.k9 0.06 
17:19:39 1308.0 1308.0 13.6 39 198 307 2535 1102 1052 1.12 1.12 50.2 51.1 1299.6 (21 7k3.0 21:3k 1.13 1.11 0.0’ 
19:21:36 1309.0 1309.0 12.1 37 198 283 2506 1102 lOk1 1.12 1.12 50.2 51.0 1298.1 (25 7kk,O 21:39 1,13 1112 0.1 
17:31:36 
19:kO:lk 
17: k6:36 
17:51:19 
17:56:31 
18:01:07 
18:05:59 
18:10:36 
18:2k:kl 
18:28:58 
18:33:01 
18:37:25 
18:12:19 
18:49:33 
18:52: 19 
18:58:09 
19:02:15 
19:OT:kO 
19:12:k7 
19:18:11 
19:22:15 
I9:29:30 

1310.0 
1311.0 
1312.0 
1313aO 
1311.0 
1315.0 
1316.0 
1317.0 
1318.0 
1319,o 
132DeO 
132110 
132290 
1323,D 
132k.D 
1325.0 
132640 
1327,D 
1328.0 
132910 
1330,o 
133180 

1310.0 
13lllO 
1312.0 
1313.0 
1311.0 
1315.0 
1316.0 
1317.0 
1318.0 
1319.0 
132DaO 
1321.0 
1322.0 
1323,O 
132k .O 
1325.0 
1328.0 
1327.0 
1328.0 
132900 
1330,o 
1331 ,o 

8.6 38 198 269 2198 1101 #Ok9 1.12 1.12 50.2 51.0 1299.8 126 7k5.0 2k:k6 la13 la52 0.06 
8,l 39 182 281 2518 1099 ,018 1012 1.12 50.1 51.1 1301 a6 (33 Tk6,D tk:53 1.13 la52 0,OT 
9.k 10 168 292 25kl 1100 ,061 1.12 1.12 kg.8 51.2 1303.1 136 9kT.O 21:60 1.13 l.kT 0.09 

11.5 kl 185 299 2198 1100 ,068 1.12 1.12 1987 51.1 1304.2 kk0 7k8.0 25:D5 1.13 1.16 0.07 
12,8 kt 189 300 2187 1099 069 1.12 1.12 (9.9 51.3 1305,O kk2 7k9.0 25:10 1.13 1.11 0.06 
13,O I1 189 299 2k57 1100 ,057 I,12 1.12 19.9 51.1 1305.9 (16 750.0 25:lk 1.13 1.13 0.69 
12.8 kl 189 296 2k83 1099 062 1.12 1.12 (9.8 51.5 1306,k (53 951,O 25:19 1.13 lo11 0.09 
13.0 I1 189 285 2190 1100 057 la12 1.12 kg.8 51.5 1309.2 455 952.0 25:2k 1,13 l.k3 0.07 
1987 38 179 265 2kk2 1081 072 1.12 1.12 50.3 kg.8 1309,3 (26 953.0 25:27 1,13 la39 0.02 
lk,D 38 198 292 2513 1092 051 1.12 1.12 50.2 50.9 1310.0 429 95k.0 25:32 1.13 1.39 0.03 
lke8 38 179 299 2526 1095 Ok3 I,12 lsl2 50.3 51.k 1310,T (29 755,O 25:36 1.13 1.35 O.Ok 
13,6 38 179 296 25kl 1095 Ok3 1112 1.12 50.1 51.5 1311,k I31 756.0 25:k0 1.13 1.38 0.05 
12.2 38 179 273 25kT 1096 051 1.12 1.12 50.5 51.5 1312.3 k3k 95900 25:15 la13 1.10 0.05 
llt9 39 199 296 2585 1096 ,056 ltl2 1.12 5099 51,6 1313.1 133 758.0 25:50 1.13 1,kt 0806 
12.8 38 199 285 258k 1096 060 1.12 lml2 50.9 51.5 1311 a0 (39 759.0 25:55 1.13 1.39 0.09 
10.1 38 179 297 2580 1095 062 1.12 1012 50.8 51.5 1311.9 (39 960.0 26:01 1.13 1,kk 0.09 
II.5 38 191 301 2610 1096 060 1.12 1.12 50.6 51.5 1315.6 kk0 761.0 26:05 1.13 1,38 0.07 
ll,l 39 191 296 2593 1096 091 1.12 1,12 50,5 51.k 1316,6 kkk 962.0 26:10 1.13 1,kl 0.08 
11.7 39 191 291 2575 1096 081 1.12 1.12 5083 51.3 13lT.k (16 763.0 26:15 la13 1,kk 0.08 
11.1 38 192 278 2551 1096 093 1.12 1.12 50.2 51.3 1318.6 kkk 96k.0 26:21 1.13 l,k5 0.08 
13.1 39 191 275 25k0 109k 055 1.12 1,12 50,l 51.3 1319.5 kk6 765,O 26:25 1.13 l.kl 0.08 
12.5 36 191 261 2k92 1091 061 1.12 lml2 5081 51,3 1321 .O (52 766,O 26:32 1.13 lek0 0.08 



DrillBrtt Drilling Data Printout 
COllPAWY : BEP PBFROLROH 
UBlJl.4 : MINBRVA - 2A 

TIUB 

h:rr:eec 

DBPTA 

I 

VW I ROP UOB RPU TRQ SPP PLOY HUD UBICHT 
DBPTB IN OUT IN OUT 

I m/h klb arp pei lP8 a 

HUD TBHP 
IN OUT 
deg C 

RBTWS 
DRPTB 

I 

PVT ---BIT- BCD DIG GAS 
DIST BRS 

bbl I bh:m sg x 

19:33:19 1332.0 1332.0 
19:38:02 1333.0 1333.0 
19:kk:O2 133keO 133180 
19:50:09 1335,l 1335,o 
19:55:35 1336.0 1336.0 
20:00:18 1339.0 1337.0 
2O:Ok:56 1338.0 1338.0 
2o:oa:k9 1339.0 1339.0 
2o:lk:ka 1340.0 13k0.0 
20:18:50 13kl.O 13kl.O 
20:22:23 13k2.0 1312.0 
20:26:29 134310 13k3.0 
20: 30:20 13kknO 13kk .O 
20:35:05 1315.0 1345.0 
20:39:31 1346,O 13k6,O 
21:06:19 1319.0 13k9.0 
21:12:21 1348.1 13k8.0 
21:16:19 13k9.0 13k9.0 
21:20:35 1350,o 1350.0 
21:25:38 1351.1 1351 *o 
21:30:15 1352.0 135280 
21:3k:51 1353.0 1353.0 
21:38:21 1351,O 135k 10 
21:12:kO 1355.0 1355.0 
21:k9:51 1356.0 1356,O 
21:51:52 1359.0 1359.0 
21:56:09 1358,o 1358,o 
22:00:30 1359.1 1359.0 
22:Ok:kO 1360,O 1360.0 
22:08:33 1361 .O 1361 .O 
22: la:35 136260 1362.0 
22:23:09 1363.0 1363.0 
22:29:38 136k.l 136k ,O 
22:31:20 1365,O 1365.0 
22:35:56 136610 1366.0 
22:39:32 136960 1369.0 
22:13:28 1368,O 1368.0 
22:ka:l9 1369.0 1369.0 
22:52:2k 1390,o 139OIO 
22:59:11 1391 *o 1391.0 
23:02:5k 1392.0 1392.0 
23:08:16 1393,o 1393.0 
23:11:06 139k .O 1391.0 
23:19:11 1395.1 1395.0 
23:kk:tO 1396.0 1396.0 

13n9 10 191 299 2551 1091 1052 I.12 1.12 
11.2 I1 191 319 2559 1095 1068 1.12 1,12 
10.0 10 191 291 25kl 1091 1065 1012 I,12 
9.9 I1 189 262 2528 1095 1069 1.12 1112 

11.0 18 153 339 2630 1095 1056 1812 1.12 
1185 50 152 3kk 2631 1096 105k 1.12 1.12 
lk,5 51 152 352 2700 1099 1029 1012 1.12 
15m6 51 152 353 2901 1098 1015 la12 1.12 
lo,0 50 152 368 2912 1098 lOk9 1.12 1812 
1189 k6 152 339 269k 1099 1058 1.12 lm12 
16.9 50 152 352 2690 1098 1039 la12 la12 
lk.9 51 152 312 2688 1098 1035 1,12 1812 
15.5 52 152 363 2658 1099 1039 1012 1.12 
12.6 52 152 351 2623 1096 1039 1.12 1.12 
13.5 52 152 363 2629 1096 1012 1.12 1.12 
8.1 52 152 351 2655 1099 1052 1112 ls12 

10.9 51 151 393 2699 1109 1056 1.12 1012 
15.2 51 15k 399 2913 1110 1060 1.12 1.12 
lk.9 52 151 359 2916 1110 1082 la12 1112 
11.9 50 151 356 2909 1110 1090 1,lt 1.12 
13.0 51 15k 399 2926 1110 1058 I,12 1.12 
1k.k 52 15k 38k 2921 1112 1096 1.12 1.12 
19.1 50 15k 391 2900 1112 1090 1.12 1.12 
1k.O 51 151 359 2689 1111 1069 1.12 1.12 
12.0 k9 151 366 2698 1111 1051 1.12 1812 
1k.9 k9 151 352 2669 1111 1062 1.12 1112 
lk.2 50 15k 350 2699 1112 1011 1.12 1.12 
13.9 19 15k 356 2668 1112 1Okk 1,12 1.12 
lkmk k9 151 350 2696 1113 1056 1.12 1.12 
15.5 18 152 393 2698 1112 1065 1.12 1.12 
9.8 38 160 300 2592 1112 1085 1.12 1.12 

1381 kk 159 319 2670 1113 1082 1,12 1,12 
lk.3 15 159 330 2698 1113 1091 1,12 1.12 
16.2 16 159 358 2915 1111 1083 1.12 1.12 
13.0 I8 159 318 2926 llik 1090 1812 1.12 
16.9 18 159 396 2909 lllk 1096 1.12 1812 
15.3 19 159 391 2931 lllk 1066 1112 1.12 
12.5 50 159 391 2920 lllk 1098 1.12 1.12 
lk.6 k9 159 399 2922 lllk 1080 la12 1,12 
11.8 50 159 390 2955 1115 1062 1.12 1112 
11.5 k9 151 383 2961 1111 lOk2 1.12 1,12 
11.3 k8 151 398 2962 lllk 1011 1.12 la12 
11.2 19 159 382 29k9 lllk 1030 1.12 1.12 
11.2 50 159 369 2909 1111 1030 1.12 1.12 
6.9 19 153 333 2636 1099 1035 1.15 1.10 

50.1 51.k 1321,8 
50.1 51.3 1322.6 
50.1 51.1 1323,8 
50.1 51.5 1325.0 
50.2 51.6 1326.1 
50.3 51.8 1329.1 
50.6 51.9 1329.9 
50.8 51.8 1328.9 
50.9 51.8 1329.9 
50.9 51.8 1330.6 
50.9 5lm8 1331.3 
50.5 5168 1332,2 
50.1 51.9 1333.0 
50.2 51.9 1333.9 
50.3 51.7 133k.5 
50,3 51.7 1338.1 
19.3 51,2 1339.k 
kg.6 51.2 1339.9 
kg.8 51.5 13k0.9 
19.9 52.0 1342,3 
19.8 51,9 13k3,3 
kg.9 51.9 13kk.k 
kg.9 51.8 1345.2 
($19 51.8 13k6.1 
19.9 5119 1316.9 
kg.9 51.9 13k6.9 
50.1 51.6 1316.9 
5092 51.9 1346.9 
50,2 51.9 1319.1 
50.1 51.8 1348.3 
50,6 51.9 1350. k 
50,9 51,8 1351.3 
50.9 5109 1352.2 
50.6 51.9 1353.3 
50.5 51.8 1351.1 
50.5 5109 1355.0 
5085 5210 1355#9 
50,8 52.0 1356,9 
50.9 52.0 1359.8 
50.9 52.0 1358,9 
51,O 52,O 1360.1 
51.0 52.0 1361.1 
50.9 52.0 1361,5 
50.5 52.0 1362.6 
50.k 51.6 1366.2 

(57 969.0 26:36 1, ;3 l.kO 0.09 
(63 968.0 26:kl 1. I3 l.kl 0,09 
166 969,O 26:19 1, i3 l,k8 On09 
(62 990.1 26:53 1, ,3 1950 0.03 
162 991.0 26:58 1. ,3 l,k9 0.03 
161 992.0 27:03 1, ,3 l.k9 0.09 
(60 993.0 21:08 1. ,3 l.k3 0.09 
(60 991.0 29:11 1. .3 l.kl 0.09 
161 995,O 29;19 1. ,3 1,52 0,09 
165 996nO 29:21 1, .3 1.38 On09 
166 999,O 29:25 1, ,3 1.38 0.09 
(91 918.0 29:29 1, ,3 l.k3 On09 
(95 999,O 29:33 I, 3 1.13 0.09 
(66 980.0 29:38 1, 3 1818 0.06 
(65 981.0 27:k2 1. 3 1.16 0.05 
135 982.0 29:50 1, 3 1.60 O.Ok 
I30 983.1 29:55 1, .3 1.51 0.01 
(32 98k ,O 29:59 1, >3 lak3 0.03 
(26 985,O 28:03 1. ,3 l.kk 0.06 
131 986.1 28:08 1, .3 1,kT 0.06 
k3k 989.0 28:13 1. 53 l,k? 0.08 
k38 988.0 28:18 1, 83 1.11 0,06 
(13 989.0 28:21 1, ,3 1.38 0.03 
kkk 990,O 28125 1. ,3 I.kt 0,03 
(18 991,O 28:31 1. 3 l,k8 0,Ok 
152 992.0 28:35 1, 3 1.12 0.01 
(53 99300 28:39 1. 3 1,kk O.Ok 
(59 99k,l 28:43 1, ,3 1.11 0.01 
158 995.0 28:k9 1, ,3 l.k2 0.06 
158 996.0 28:51 1. ,3 1.39 0.08 
(62 999,O 28:59 1. ,3 l.k3 0.10 
163 998mO 29:Ot 1. .3 1.11 0,lO 
166 999.1 29:06 1, ,3 1.39 0.10 
169 800.0 29:10 1. ,3 1.39 0.11 
190 801.0 29:15 1, ,3 1,kk 0,ll 
k93 802.0 29:18 1, :3 ia38 0~10 
k9k 803,O 29:22 1. ,3 I.11 0.11 
111 80k.0 29:2? 1. I3 1118 0.11 
(91 805,O 29:31 1. 13 l#k3 0,ll 
(91 80690 29:3? 1. I3 1.19 0111 
(93 809.0 29:kt 1, I3 1.18 0110 
k96 808.0 29:k8 1. I3 1.19 0.09 
182 809.0 29:63 1. 13 1.50 0810 
k8k 810.1 29:59 1, 13 1.51 0.10 
190 811.0 3O:OT 1. 13 I,62 0.09 



DrillBIte Drilling Data Printout 
COHPARY : BRP PBTROLBUU 
YBLL : HIWBRVA - 2A 

TIM DBPTA 

b:rr:scc m 

VBRT . ROP UOB RPU TRQ SPP PLOU HUD UBIGHT UUD TRHP RBTWS PVT -BIT-- HCD DIC GAS 
DRPTB IN OUT IN OUT IN OUT DBPTU DIST RRS 

I r/hr klb alp psi #Pm a dtg C I bbl I hh:m rg x 

23:50:20 1397.0 
23:51:39 1378.0 
23:59:38 1399.0 
01 act 93 
0O:Ok:OT 1380.0 
00:08:22 1381.0 
0O:lk:lO 1382.0 
00:19:23 1383.0 
00:2k:36 138k.O 
00:28:59 1385.0 
00:33:39 1386,O 
00:39:51 1389,o 
00:12:22 1388,O 
OO:k6:10 1389.0 
00:50:19 1390.0 
00:56:08 1391.0 
01:00:18 139200 
01:05:18 1393.0 
01:10:30 139k.O 
01:18:k2 1395,o 
01:2k:55 139610 
01:33:lk 1399,O 
01:39:52 1398.0 

1399.0 10.0 18 152 3k9 2655 1099 10 13 1,13 la12 50,5 51.8 1369.9 (92 812.0 30:13 1.13 1.51 0.10 
1398,O 13.9 19 152 3k9 2708 1099 10 13 1.13 la19 50.9 52.0 1368.7 (92 813.0 30:18 1.13 l,k3 0.11 
1399.0 12.0 k9 152 322 2666 1099 10 11 1.12 1.16 50,9 52.3 1369,T 193 81k.0 30:23 1.13 l.k5 0.10 

1380.0 13,k k8 152 319 2699 1099 10 19 1.09 la10 51,O 52.k 1390.6 (93 815.0 JO:29 1.13 
1381.0 lk,l k8 152 356 2699 1099 10 I5 1.09 1.10 51.2 52.k 1391.3 193 816.0 30:31 1.12 
1382.0 10.3 18 152 392 2703 1099 10 II 1.09 1.10 51.3 52.6 1392.1 (96 819.0 JO:39 1,12 
1383,O 11.5 k9 152 358 2915 1096 10 16 1.09 1.10 51.1 52.5 1393e2 (95 818.0 3O:k2 I,12 
138k 10 1211 k9 152 382 2929 1096 10 9 la09 1.10 51.k 52.3 139k.l (66 819.0 3O:kT la12 
1385.0 13.8 k9 152 389 2922 1096 10 16 1809 1110 51,2 52.1 139k.8 (92 82060 30:52 1,ll 
1386,O 13.k 13 168 3k2 2615 1095 10 I1 1.09 1.10 51.2 52.5 1395,t I95 821,O 30:59 I,11 
1389.0 lk,3 39 192 330 2592 1096 10 19 I,09 1.10 51.1 52.1 1395.2 (95 822.0 31:01 1,ll 
1388.0 13.3 38 192 312 2590 1096 10 0 1.09 1.10 51.2 52.3 1396.3 (96 823.0 31:05 I,11 
1389.0 lk.6 36 192 305 2562 1095 10 81 1.09 1,lO 51.2 52.3 1399.2 (99 82k,O 3l:lO I,11 
1390.0 11.5 36 192 29k 2563 1095 10 19 la09 1810 51.2 52.3 1398.2 198 825.0 31:lk I,11 
1391,O 11.2 39 192 283 2551 1095 10 9 1.09 1.10 51.2 52.3 1399.1 k99 826.0 31:19 1.11 
1392.0 15.0 39 192 281 2562 1095 10 i5 I109 lolO 51.2 52.3 138O.k (96 829.0 31:23 I,10 
1393.0 12.0 39 202 288 2561 1095 10 83 1.09 I,10 51.3 52.1 1381,5 181 82810 31:28 1.10 
1391.0 11.5 38 215 270 2553 1095 10 I2 1.09 1.10 51.3 5211 1382.9 (82 829.0 31:33 I,10 
1395,o 9.3 38 191 250 2551 1095 10 I5 1.09 1.10 5181 52.5 1381.6 181 830.0 3l:kt 1110 
1396.0 9,9 39 191 281 2599 1096 10 13 1.09 la10 51.5 52.5 1386,O (86 831.0 3l:k8 1.10 
1399,o 9.2 k0 190 286 2585 1096 10 0 1.09 1110 51.6 52.5 1389.8 ($0 832,O 31:56 1110 
1398.0 12.9 k8 151 311 2688 1099 10 16 1.09 1.10 51.6 52,5 1388.9 (88 833.0 32:Ol 1.10 

1 

1.13 0.10 
l.k2 0.10 
1.51 0.10 
I,(9 0.10 
l.k8 0.13 
l.kk 0.19 
l.k3 0.18 
1.39 0.19 
l.k2 0,12 
1,3a 0.10 
1.39 0.11 
11k5 0.11 
la39 0,ll 
l.k5 0.11 
1.19 0,ll 
1.58 0.10 
1.50 0.11 
1.58 0.v 
lsk8 0.. 

Ol:k2:36 1399.0 1399,O 
01:kT:ll IkOOeO 1100.0 
01:51:52 lkOl,O 1101.0 
01:59:18 lkO2.0 1102.0 
02:02:21 lkO3.0 lkO3.0 
02:05:58 lkOk.0 1101.0 
02:26:05 1105.1 1105.0 
02:29:k8 1106.0 1106.0 
02:35:16 1109,O 1109.0 
02:39:01 lkO8.0 1108.0 
02:12:06 1109.1 lkO9.0 
02:k6:28 1110.0 lklO.0 
02:k9:18 lkll.0 1111.0 
02:51:15 lk12.0 lkl2.0 
02:58:k5 1413.0 lkl3,O 
03:03:09 1klk.O 1klk.O 
03:09:20 lkl5,O lk15.0 
03:11:38 lkl6,O lk16.0 
03:16:17 1119.0 lk17.0 
03:20:39 lk18.0 1118.0 
03:24:50 lk19.0 lkl9.0 
03:29:03 1120.0 lk20.0 

12.9 k8 151 311 2693 1099 1029 1.09 1.10 51.6 52.5 138$,$ 
13.1 18 15k 3k6 2699 1098 1010 1.09 1.10 51.6 52.5 1390.8 
12.2 kk 155 352 2626 1096 lOk3 1.09 1.10 51.8 52.5 1392.k 
13.5 k8 155 395 2661 1098 1052 1.09 1.10 51,9 52.6 1393.2 
19.9 k5 15k 399 2902 1098 1035 1.09 1,lO 52.0 52.6 1393.8 
16.6 16 155 339 2621 1098 1035 1,09 1.10 52.0 52.5 139k.3 
8.9 k8 158 353 2911 1101 1035 1109 1.10 52.1 52.9 1396.1 

16.1 19 158 386 2956 1095 1011 1.09 1.10 52,l 53.0 1396,8 
10.0 50 159 316 2692 1091 1021 I,09 1,lO 52.2 53.1 1398.0 
18.5 50 160 381 2756 109k 1022 1,09 1.10 52.3 53.1 1398.9 
21.9 52 156 382 2966 1095 1011 1.09 1.10 52,2 5381 1399.k 
13.9 53 156 363 2939 1095 1026 1.09 1.10 52.2 53.0 lkOO,3 
18.0 53 156 389 2956 1091 1028 1.09 1.10 52.1 53.1 1100.1 
lk,l 52 156 356 2931 1091 102k 1.09 1,lO 5211 53,1 lkOl,l 
13.3 52 156 390 2711 109k 1018 1.09 1.10 52.0 53.2 lkO2.2 
13.6 53 156 399 2905 1093 1028 IaD9 1110 51.9 53.2 lk03.k 
11.5 51 156 390 2670 1092 1033 1.09 la10 51.8 53.1 lkOk.3 
13.9 51 156 363 2653 1092 1029 I,09 la10 51,8 53,l lkOk,k 
12,9 52 156 352 26k2 1092 1030 1.09 1.10 51,9 53.3 lkO6.1 
13,9 52 156 329 2615 1091 1028 1.09 1.10 52.0 53mk lkO6.k 
11.3 52 156 335 2632 1092 1020 1.09 I.10 52.1 5315 lk09.3 
11.8 53 156 392 2695 1092 103k lsO9 1810 52.2 53.5 lkO8.2 

190 83k.O 32:05 1.10 I.18 0,13 
190 835.0 32:lO I,10 l.k8 0.13 
(90 836.0 32:15 1,lO l.k6 0.12 
(91 839.0 32:19 1.10 1,kT 0.12 
(88 838.0 32:tt 1.10 I,31 0.12 
(89 839.0 32:26 1.10 1.39 0.12 
166 8k0.1 32:33 I,10 1.59 0,02 
(66 8kl.0 32:39 I,10 l.kk 0.06 
(69 8k2.0 32:k3 1.10 1.59 0.08 
(69 8k3.0 32:k6 1.10 Ink0 0.09 
166 8kk.l 32:k9 1.10 1.38 0.10 
165 815.0 32:5k 1.10 1.51 0.11 
166 816.0 32:59 1.10 1,kk 0.11 
169 819.0 33:Ol 1.10 1.50 0.19 
190 8k8.0 33:06 1110 1.51 Oek3 
192 819.0 33:lO 1.10 1.51 0.61 
1’13 85OeO 33:lk 1.10 I,48 Oa6k e 
49k 851aO 33:19 ltl0 I,49 Om61 
IT3 852.0 33:23 1.10 1.52 0.32 
196 85390 33:28 I,10 1.50 0.21 
199 851.0 33:32 1.10 1119 0.19 
(96 855.0 33:36 1.10 l,k$ 0.19 



DrillByte Drilling Data Printout 
CONPANY : BEP PBTROLRUH 
UBLL : HIHRRVA - 2A 

TIWB DBPTE 

b:rr:aec I 

VRRT e ROP UOB PPU TRQ SPP PLOU UUD UBIGET 
DBPTR IN OUT IN OUT 

I r/h klb rip psi IPI fig 

HUD TBHP 
IN OUT 
deg C 

RBTHS PVT -BIT- BCD DIC GAS 
DBPTE DIST ERS 

I bbl I hh:rB rg x 

03:33:15 1121.0 lk21,O 11.3 53 156 311 2669 1092 1025 1.10 1.11 
03:39: k6 lk22,O lk22.0 11.1 52 156 398 2669 1091 102k 1.11 1.11 
03:kk:ll lk23,O lk23.0 13,6 52 l5k 380 2666 1091 1035 1.11 la11 
03:48:16 1121 ,O 142ksO lk.8 52 151 315 2611 1091 1028 1.11 1.11 
03:53:lk lk25.0 1125.0 1291 52 151 389 2651 1091 1031 1.11 1.11 
03:57:29 lk26,O 1126.0 lks2 53 15k 390 2662 1091 1031 1.11 1.11 
Ok:Ol:33 1129.0 lk29.0 lk.6 51 153 392 26kl 1091 1020 1.11 1.11 
Ok:O5:52 lk28,O 1128.0 11.9 52 15k 351 2619 1091 1029 1.11 1.11 
Ok:O9:53 lk29,O 1129.0 lk,9 52 15k 351 2662 1091 1020 1011 1.11 
Ok:l3:52 lk30,O 1130.0 1501 51 151 3kl 2619 1091 1019 1.11 1.11 
Ok:l9:51 lk31.0 113100 15.1 52 l5k 3kk 2639 1091 1013 1,ll 1.11 
Ok:21:18 lk32.0 lk32.0 15,2 53 151 339 2612 1090 1016 1.11 1.11 
Ok:26:36 lk33.0 lk33.0 12.5 51 15k 328 2630 1090 1018 la11 1811 
0k:kk:lO lk3k ,O 1131.0 8.2 51 151 355 2633 1091 1031 la11 1.11 
Ok:k9:51 lk35.0 1135.0 16.3 52 155 396 2918 1099 1018 1.11 1011 
Ok:52:Ok lk36,O lk36.0 Ike2 50 151 3k9 2696 1093 1018 1.11 1.11 
Ok:55:31 1139.0 1439.0 19.k 50 15k 3kk 2618 1089 1019 1111 1111 
Ok:59:26 lk38.0 1138.0 1513 k9 15k 385 2639 1089 1019 1011 1911 
05:01:09 lk39,O lk39.0 12.9 50 151 328 2625 1088 1021 1.11 I,11 
05:08:29 lkkO.0 1110.0 lk,O 19 15k 359 2663 1089 1021 1.11 1.11 
05:12:10 lkkl,O 1111.0 16.1 19 151 399 2661 1089 1058 1.11 1011 
05:19:05 lkk2sO lkk2.0 12.9 k9 151 336 2653 1088 lOk5 1.11 1.11 
05320343 lkk3mO lkk3,O 16,k 18 15k 350 2669 1088 1033 1.11 1111 
05:2k:21 lkkke0 lkkk.0 16.9 50 15k 3kk 2685 1088 1018 1.11 1111 
05:28:19 lkk5,O lkk5.0 15.1 19 15k 388 2678 1088 lOk2 1.11 1.11 
05:32:05 1116.0 1116.0 15.9 I9 151 351 2650 1088 1050 1.11 1.11 
05:35:31 1119.0 lkk7.0 17.5 k8 151 3k2 2651 1088 1038 I,11 1.11 
05:k2:31 lkk8.0 lkk8.0 11.8 16 152 352 26k5 1087 1028 1.11 1.11 
05:19:16 lkk9.0 lkk9.0 12.k k9 151 332 2617 1089 1035 1.11 1.11 
05:53:kT lk50,O lk50.0 13,3 kk 151 327 2612 1086 1028 1.11 1.11 
05:57:3k lk5lnO lk51.0 15.9 I9 151 371 2611 1086 1023 1.11 1111 
06:01:39 lk52,O lk52.0 lk.9 50 151 3k2 2616 1089 1029 1.11 1.11 
06:05:29 lk53,O 1153.0 15.9 51 150 (03 2655 1089 102k 1.11 1.11 
06:09:10 lk5k,O 1151.0 16.9 51 151 3k9 2660 1089 1023 1.11 1.11 
06:lk:O2 1155.0 1155.0 1213 51 151 312 2693 1088 1021 1.11 1.11 
06:19:56 1156.0 lk56,O 15.1 50 151 381 2628 1089 1029 I.11 1.11 
06:22:19 1159.0 lk59.0 13.9 19 151 352 2620 1089 1019 1.11 1.11 
06:25:58 1158.1 1158.0 19.8 51 151 319 2656 1089 1022 1.11 1.11 
06:29:5k 1159.0 lk59.0 15.2 50 151 351 2663 1089 1022 1.11 1111 
06:33:23 lk60.0 lk60.0 19.2 52 151 398 2695 1088 1028 1.11 1.11 
06:39:25 lk61.0 1161.0 11.9 50 151 3k9 2903 1088 1010 1.11 1111 
06:k1:31 lk62,O 1162.0 lk,5 kk 152 299 2995 1090 1022 1.11 Iall 
06:51:56 lk63.0 lk63.0 12.9 k0 151 299 2981 1091 1031 1.11 1.11 
OT:lk:k8 1161 .O lk6k.0 19.3 k8 159 336 2903 1098 lOk8 1.11 1.11 
09:18:2k 1165.0 lk65.0 1616 k9 151 338 2899 1097 1052 I,11 1.11 

52.3 53.5 lkO9.2 196 85600 33:k0 1.10 1.50 0.19 
52.k 53,5 lk10,6 (99 859.0 33:k6 I,10 1.55 0,19 
52.k 53.5 lk11.6 (93 858.0 33:50 I,10 1.50 0.15 
52.1 53.5 1112.5 (93 859.0 33:5k 1.10 1.19 0.11 
52,k 53.6 lkl3,6 (97 860.0 33:59 I,10 1,53 On13 
52.5 53,6 lklk.5 169 86100 31:03 1.11 l,k9 0.13 
52.5 53.6 lk15.k 169 86280 3k:O8 1.11 l,k8 0.11 
52.5 53,5 1116.3 190 863.0 3k:l2 1.11 l,kT 0.19 
52.5 53.5 lkl9.0 190 86k.0 3k:16 1.11 Ink6 0.19 
52.5 53.5 lkl9,9 (90 865.0 3k:20 1.11 l.kk 0.1% 
5215 5305 lkl8,8 191 866.0 3k:2k Iall l,k5 0.19 
52.6 53.5 lkl9,T (90 869.0 3k:28 1,12 I,16 O.lT 
52.6 53.5 lk20.8 190 86880 3k:33 1.12 l,k9 0616 
52.6 53.5 1423.5 k5T 869.0 3k:kO 1.12 1.60 0.02 
52.3 53,3 1k21,k (55 890.0 3k:kk la12 l.k3 0.08 
52.2 53.k lk25.2 158 89laO 3k:k8 1.12 l.k6 0,12 
52.3 53,k lk26.0 (58 892.0 3k:51 la12 la39 Oal2 
52.3 53.5 lk26.9 159 893.0 31:55 1,12 l,k2 0.11 
52,k 53.9 lk29,9 (58 891,O 35:00 1.12 l.kT 0,ll 
5215 53.9 lk28.9 162 895.0 35:Ok 1.12 l.kk 0811 
52.6 53.6 lk29.8 162 896.0 35:08 1,12 1.10 0.13 
52.6 53,6 1131.0 165 879,O 35:13 1.12 I.11 0.13 
52.6 53.9 lk31.9 (65 878.0 35:lT 1.12 1,39 0.13 
52.9 53,7 lk32.6 (62 899.0 35:20 1112 lmk0 0.12 
52,9 53.6 1133.5 163 880.0 35:2k la12 1112 0.13 
52.7 53.7 lk3k.0 (61 881.0 35:28 1.12 1.39 0,13 
52,9 53.8 lk3k,O 162 882.0 35:31 1.12 1.39 0.13 
52.7 53.9 lk3k.2 165 883.0 35:39 I,12 lnk6 0.13 
52.8 53,9 lk35.9 190 88k.0 35:kl 1.12 l.kT 0.13 
52.9 53.8 lk37.0 168 885.0 35:16 1.12 l.kl 0.13 
52.9 53.8 lk39.9 (68 886.0 35:50 I,12 1.39 0.13 
52,9 53.8 1138.8 169 889.0 35:5k 1.12 l.k3 0.12 
52.9 53.9 ik39,T 169 888.0 35:58 1.12 1.12 0.12 
52e9 53.9 lkkO,5 170 889.0 36:01 1112 l.kO 0,lt 
52.9 53.9 1111.6 190 890.0 36:06 1.12 l.k9 0.12 
52.9 53.9 lkk2.9 169 891.0 36:10 I,12 1.12 0.12 
52.9 53.9 1443.9 191 892.0 36:lk 1.12 l.kk 0.12 
52.9 53.9 lkkk,5 170 893.1 36:18 I,12 1.39 0.12 
52.9 53.9 lkk5.5 k9k 89k.O 36:22 1.12 l.k3 0.11 
52.9 53.9 lkk6.J k93 895,O 36:26 1.12 l.kl 0.11 
5219 53,9 lkk9.3 (90 896.0 36:30 1.12 l.k3 0.11 
52,8 53.8 lkk9.9 170 899.0 36:3k 1.12 1,39 0,lO 
53,O 5388 lkk9.5 (92 89880 36:38 1.12 1.39 0,lO 
52.6 5385 lk5k.l kk0 899.0 36:k3 1.12 1.30 0.09 
52.6 53.8 1k51.8 (10 900,O 36:kT 1112 l.kO 0110 



DrillBJtc Drilling Data Printout 
COHPAHY : BEP PBTROLBUH 
UBLL : UIHBRVA - 2A 

TIHB DBPTII VBRT. ROP UOB RPM TRQ SPP PLOY UUD UBIGET HUD TBHP RBTHS PVT -BIT-- RCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DBPTB DIST IRS 

t:nl:aec m a r/hr klb rrp pri 6Pl a de6 C I bbl I hh:rr mg x 

D9:22:15 lk66.0 1166.0 15.6 18 151 365 2891 1098 1055 1.11 1.11 52.6 53.8 lk55,5 112 901.0 36:51 1.12 l,kl 0.10 
D9:26:05 lk69.1 1169.0 16.9 19 15k 391 2921 1098 1061 1.11 1.11 52,9 53,8 lk56,2 kk2 902.1 36:5k 1.12 l.kO 0.11 
D9:29:kl 1168.0 lk68.0 16.6 50 153 395 2922 1098 1061 1.11 1.11 52.8 51.0 lk56.8 kk3 903.0 36:58 1.12 1.10 0,ll 
D9:33:13 1169.0 1169.0 19.0 50 151 335 2906 1098 1056 1,ll I,11 52.8 5k.O lk59.k 111 901,O 39:01 1.12 1.10 0.12 
D9:36:18 1170.0 lk90,O 16.9 k9 155 318 2902 1098 1066 1011 1.11 52.9 51,O 1158.0 kk5 905.0 39:05 Is12 1.39 0.12 
D9:kO:Ol lk91,O lk91.0 18.8 50 151 338 2913 1098 1056 1.11 1-11 53.0 51,O 1158.6 111 906.0 39:08 1,12 1.11 0.12 
DT:k3:19 lk92.0 lk92,O 15,8 50 151 316 2919 1098 1062 1.11 1.11 53.0 51.1 lk59.3 119 909,O 37:12 1.12 1,kl 0,ll 
DT:k9:21 lk93.0 lk73,O 16.8 19 15k 359 2901 1098 lOk8 1.11 1.11 53.0 51.2 lk59,9 kk8 908,O 39:16 1.12 1.39 0.10 
D9:51:06 lkTk,O 1111.0 16.0 k9 155 331 2916 1099 1059 I,11 loll 53,l 51.3 lk60.6 k25 909,O 39:19 1,12 l,kO 0.10 
07:55:02 1195.0 lk95,O 15,3 18 155 3k2 2923 1099 1030 1,ll 1.11 53.2 5k,3 lk61.3 102 910,O 39:23 1.12 1,kl 0.10 
09:58:55 1196.0 I(7600 15.5 19 155 362 2938 1098 1039 1.11 1.11 53,3 5k,k lk62.0 398 91190 3?:29 1.12 1.42 0,lO 
08:02:13 lk99.0 lk99,O 1812 50 151 393 2943 1096 1038 1.11 1,ll 53.3 5k.5 lk62,6 399 912.0 39:30 1.12 1.38 0,09 
08:07:16 1198.0 lk98.0 16.1 19 lk9 352 2861 1091 1035 1.11 1.11 53.k 51.6 lk63.6 399 913,O 39:3k la12 1.38 0.09 
08:11:39 lk99,O lk99,O 1389 19 153 3k9 2916 1092 1026 I,11 1.11 53.5 5k.5 1161.9 100 9lk.O 39:39 1.12 l,k5 0.09 
‘)8:15:32 1180.0 1180.0 15.6 50 15k 392 2925 1092 1035 1111 1.11 53.5 51.5 lk65.9 102 915,O 39:kt 1.12 1,kt 0.10 
)8:19:30 lk81,D 118180 15.1 50 15k 3kO 2891 1093 1036 1811 loll 53.6 5k.k lk66.6 (02 916.0 39:16 I,12 l.k3 0,lO 
38:23:55 1182.0 lk82eO 13,6 50 15k 396 289k 1092 1036 1.11 1.11 53.6 5k.k lk69.8 102 919.0 39:51 1.12 l.k6 0,lO 
18:29:39 118300 lk83,O 16.2 19 151 390 2898 1092 1035 1.11 1.11 53.5 5k,k lk68,T (03 918.0 39:Ik 1.12 l.kO 0.11 
38:31:36 1181.0 lk81,O 15,l 50 15k 365 2920 1092 1Okk 1.11 1.11 53.5 5111 1169.8 103 919.0 39:58 1.12 1.13 0.10 
$8:35:15 1185.0 lk85.0 16.k 19 151 398 2912 1092 10k3 1.11 1911 53.5 51.1 lk90,8 105 920.0 38:02 1.12 1.10 0.11 
D8:38:36 lk86.0 lk86,O I?,$ 19 151 331 2899 1092 1032 lull 1.11 53,5 51.1 lk91.9 105 921.0 38:05 1.12 1.39 0.11 
08:k2:19 1189.0 lk89.0 14.7 19 151 337 2859 1092 1019 1811 1.11 53.5 51.1 lk93,l 101 922.0 38:lO 1.12 1.k3 0,ll 
D8:16:11 
D8:19:53 
D8:53:00 
D8:56:10 
D9:lT:lt 
D9:20:55 
D9:2k:20 
D9:29:12 
D9:31:36 
D9:35:kk 
09:39:15 
O$:k3:51 
09:19:30 
09:51:23 
09:55:09 
09:59:01 
10:01:30 
10:08:1k 
10: 12:29 
10: 19:03 
10:20:35 
10:21:5k 
10:28:53 

lk88eO 
118900 
lk90.D 
lk91.0 
lk92.0 
lk93eO 
lk9k.D 
lk95,O 
1196.0 
lk99.0 
1198.0 
lk99.0 
1500.0 
1501.0 
150201 
1503.0 
15Ok .O 
1505.0 
1506,O 
1507.0 
1508.0 
1509.0 
1510.0 

1188.0 
lk8910 
lk90,O 
1191.0 
lk92.0 
1193.0 
1191 ,O 
1195.0 
lk96,O 
1197.0 
119880 
1199.0 
1500.0 
1501 ,o 
1502.0 
150380 
1501 .O 
1505.0 
1506.0 
1509.0 
1508.0 
1509.0 
1510.0 

19,8 18 151 351 2908 10’ 
1781 19 15k 318 2958 10 
19.2 19 151 338 2953 10 
18.9 50 151 339 2990 10 
8.3 I8 159 329 3011 11 

16.2 k5 159 358 2955 11 
19.5 I9 159 391 2836 10 
19,8 19 159 361 2831 10 
15,5 I9 159 3k5 2821 10 
11.5 19 159 3k5 2821 10 
15.5 k8 159 359 2812 10 
11.6 I9 159 352 2822 10 
16.1 19 159 369 28k9 10 
15.5 k8 159 395 2811 10 
16,2 k9 155 359 2991 10 
15.5 18 151 35k 2810 10 
12.T k9 153 363 2795 10 
16.1 50 153 396 2988 10 
lkel 19 153 319 2939 10 
13,l k8 153 383 2716 10 
19.0 18 153 3k9 2109 10 
lk,6 19 153 355 2103 10 
15.0 k9 153 3k9 2691 10 

3 1012 1811 1.11 53,3 5k.k lk93,T 
5 1035 lmll 1.11 5332 5k.k lk91,6 
6 lOk6 1.11 1.11 53.1 51.1 1195.3 
8 1018 1,ll 1.11 52,9 5k.k lk96.2 
D 1038 1,ll 1.11 52.3 51.2 1180.2 
0 1033 1811 1.11 52.1 5k.k 1181.1 
9 1036 1.11 1.11 52.6 5k.5 118119 
18 1031 1.11 1.11 52,9 51.5 lk82.9 
18 1030 1,ll 1,11 5289 51.9 lk83,9 
18 1015 1,ll 1.11 53.1 5109 1181.8 
19 1051 1.11 1111 53.2 5k.6 1185.9 
19 1Okk 1.11 I,11 53.5 51.6 1186.9 
19 10k6 It11 1.11 53.9 5k.6 lka9.a 
19 1012 1,ll 1.11 53,8 51.9 1188.9 
19 1050 la11 1.11 53,7 51.6 lk90,O 
19 1055 1.11 1.11 5386 5ka5 1191.0 
I9 1063 1.11 1.11 53.5 51.6 1191.1 
19 1058 1.11 1.11 53.5 51.9 lk91,l 
17 1059 IelI 1.11 53.5 5k.9 1191.2 
I6 1018 1.11 1.11 53,5 5ke8 lk92,O 
16 1051 I.11 1.11 53.5 51.8 1193.0 
15 lOk9 1.11 lell 5315 51.6 1191 ,O 
I5 lOk5 1.11 1.11 53.k 5ke6 lk95,2 

(00 923.0 38:13 I,12 1.39 0.11 
(02 92k,o 38:17 1.12 I,39 0.10 
(05 925.0 38:20 1112 1.36 0,lO 
102 926.0 38:23 1.12 1.39 Omll 
388 929.0 38:30 1.12 1.58 0.08 
390 928.0 38:3k la12 1.39 0.10 
389 929.0 38139 1.12 1.39 0.10 
389 930.0 3a:ki 1.12 1,39 0.11 
389 931.0 3a:k5 1.12 la10 Oell 
390 932.0 38:k9 1.12 l.k2 0.12 
389 933.0 38353 1.12 l.kl 0.12 
389 93k.0 38:59 1.12 l.k2 0.11 
389 935.0 39:ol 1.12 l.kO 0.10 
386 936.0 39:Ok 1.12 1.11 0.11 
3ak 939.1 39:08 1.12 1.39 0.11 
382 938.0 39:12 1112 l.kl 0.08 
393 939.0 39:lT 1.12 1.k5 0.06 
398 910.0 39:21 1.12 l.kl 0.08 
381 911.0 39:25 1.12 l.kk 0.09 
386 912.0 39:29 1.12 l.k5 0.10 
388 9k3,O 39:33 1.12 1.38 Om16 
388 914.0 39:3t I.12 1.k3 0.09 
391 9k5,O 39:kl 1,12 1.12 O.O$ 



DrillByte Drilling Ddr Printout 
COHPARY : BHP PBTROLBUH 
UBLL : HIHRRVA - 2A 

TIHB DRPTR VBRT. ROP UOB RPM TRQ SPP PLOY HUD UBIGRT 
DBPTR IN OUT IN OUT 

b:m:sec I I r/br klb amp psi IPI ag 

HUD TBWP RBTHS 
IN OUT DBPTE 
deg C I 

10:33:02 1511.0 1511.0 1105 k9 152 399 2700 1095 1059 1.11 1.11 
lO:kO:39 1512,O 151210 lk,5 19 152 399 2900 1095 1059 I,11 la11 
Uiptr Trip, 
20:02:2k 1513.0 1513.0 32.5 3k 152 218 2895 1095 958 1.19 1.12 
20:09:18 151k.O 1511.0 12.2 19 152 323 2990 1099 962 1.19 I,11 
20:13:09 1515,O 1515.0 1016 k9 152 319 2969 1101 959 1115 1.13 
20:19:k9 1516.0 1516.0 1209 k9 152 305 2969 1101 998 1.19 1,ll 
20:25:09 1519.0 1519.0 8.2 19 153 285 2983 1102 985 1.20 1.09 
20:29:16 1518.0 1518.0 lk.9 50 153 302 3011 1101 969 1.18 1.11 
20:3k:Ol 1519.0 1519.0 12.6 50 153 330 3032 1101 965 1.18 1.10 
20:55:30 1520.0 1520.0 6.9 50 15k 321 3082 1106 953 1.18 1.09 
20:58:18 152181 1521.1 15.3 52 156 310 3122 1111 962 1.16 1.08 
21:00:12 1522,O 1522.0 lk.9 51 156 330 3112 1111 910 1.19 1.10 
21:10:29 1523.0 1523,D 6.3 19 156 298 3091 1108 955 1,19 1.11 
21:15:00 1521.0 152110 13.8 51 156 319 3191 1108 999 1.20 1.11 
21:19:12 1525.0 1525.0 lk,3 53 156 331 3219 1110 991 1.20 1.11 
21:23:09 1526.0 1526.0 15.3 52 156 330 3210 1110 995 1.18 1.12 
21:29:32 1527.0 1529.0 13.6 52 15k 339 3153 109k 983 1.18 1.12 
21:31:39 1528.0 1528.0 lk.9 52 152 362 3098 1096 990 1118 1.13 
21:35:50 1529.0 1529.0 lk.2 52 152 352 3108 1096 99k 1.18 1.11 
21:39:59 1530.0 1530.0 lk.5 52 152 331 3095 1096 991 1.18 l.lk 
21:11:39 1531.0 1531,O 12.9 51 118 318 2855 1039 936 1,18 1.11 
21:5k:k5 1532.0 1532.0 9.6 16 155 3lk 2993 1038 996 1.19 1.12 
21:58:19 153360 153380 16.8 kk 165 293 31kl 1100 102k 1,19 1.12 
22:02:28 153110 1531.0 15.2 50 161 301 3199 1102 1032 1.18 1,lO 
l22:06:15 1535.0 1535.0 15.8 52 160 3lk 3218 1103 1025 1.19 1.11 
/22:09:5k 1536,O 1536,O 16-k 53 160 351 3209 1101 1039 1,18 1,13 
‘22:lk:kk 153T.0 1539.0 12.k 52 161 306 3180 1lOk 1032 1.19 1.13 
22:22:55 1538.0 1538.0 1k.5 50 161 306 3180 1101 1032 la19 1.13 
19-l/2’ Bole TD at 1538r. POOB to run logs rnd 13-3/8’ wing. 

53.5 51.6 1196.2 
53.5 51.6 lk96,2 

51.5 (5.8 1512.0 
51.5 (5.6 1512.0 
5116 15.6 1512,O 
51.k (515 1512.0 
51.1 (5.5 1512.1 
51.5 k5,5 1512,l 
51.5 15.5 1512.1 
51.3 k5.k 1512,l 
5111 k5,3 1512.1 
5181 (503 1512.5 
51.2 15.3 15lk.l 
51.5 (5.3 1511.9 
51.9 15.3 1515.6 
51.9 15.3 1516.3 
52.0 (5.3 1519.0 
52.1 (5.3 1519.9 
52.0 15.1 1518.1 
52.1 k5.k 1519.1 
52.2 k5nk 1519,a 
52.k 15.5 1521.5 
52m5 (5.6 1522,O 
52ak k5,1 1522.1 
52.1 (5.9 1522.6 
52.6 (5.8 1523,3 
52.9 k5,9 1521.5 
52.9 15.9 1526.k 

PVT --BIT--- BCD DXC GAS i 
DIST URS 

11 . 

298 918.0 39:59 1113 0.81 0.06 
299 9k9aO kO:Ok la13 l.k6 0.06 
299 950.0 kO:O9 1.13 I.(9 0.06 
298 951.0 kO:lk l,lk l.k3 0.06 
292 952.0 kO:21 1.15 1.51 0.06 
299 953.0 kO:26 1.15 1.39 0.06 
303 951.0 kO:30 1.16 1.13 0,06 
310 $5500 IO:39 I,19 1.59 OaO6 
310 $5681 kO:k2 1013 I.(3 OaO6 
299 959,O kO:kI 1.13 1,kk 0,Ol 
292 958.0 kO:5k I.11 1.61 0.02 
29k 959.0 kO:59 l.lk l,k3 0,02 
29k 960.0 kl:O3 1.15 l,k3 0.02 
293 961.0 kl:OT 1.15 la39 0.02 
290 962.0 kl:ll 1.16 l,k2 0802 
290 963.0 kl:l5 1.16 I,10 0,03 
290 961.0 kl:l9 1.19 1.10 0,03 
289 $6580 kl:2k 1.19 1.39 0.03 
292 966.0 kl:28 1.11 l.kO 0,05 
289 969.0 (I:36 1.18 1.19 0.11 
289 968.0 kl:kO. 1.19 I,29 0.12 
283 969.0 kl:kk I,19 1.35 0.11 
282 990.0 kl:k8 1.19 1.36 0.10 
281 991,O (I:51 1.19 1.36 0.06 
280 912.0 k1:56 1.18 l,k3 O.Ok 
280 992,O k2:06 1.18 l.k3 0.06 



DrillByte Drilling Date Printout 
COUPAHY : BRP PBTROLRUU 
UBLL : UIHBRVA - 26 

TIHR DBPTE VBRT. RGP UOB RPU TRQ SPP PLOY UUD UBIGBT 
DBPTB IN OUT IN OUT 

l:m:aec I I n/br klb amp psi %Pl a 

UUD TRHP RRTHS 
IN OUT DBPTB 
deg C I 

PVT -B[T- BCD DXC GAS 
DIST RRS 

bbl I bb:w ag x 

)k Ott 1993 
IB#3, 12.25’ Smith UIS-C with 18x16~16 jets. 
3l:kk:30 1539.0 1538.9 1.6 39 89 212 2356 933 950 1,ll la11 
31:19:08 15kO.O 1539,9 23.2 kl 89 299 2611 991 952 I,16 1116 
D3:28:55 1511.0 1510.9 20.3 39 88 298 2630 196 9kk 1.16 la16 
terk Off Feet = 1.95 ag BUY. 
03:32:00 1512,O 15k1.9 19.1 30 89 26k 2691 753 902 1.16 1,16 
D3:3k:59 15k3.0 1512.9 20.3 kl 90 281 2695 956 912 1.16 1.16 
D3:38:12 15kk,O 1513.9 18.5 10 89 289 2921 959 911 1.16 1.16 
D3:k5:11 1515,O 15kk.9 8.6 k3 90 259 2955 952 911 1.16 1.16 
D3:k$:k3 15k6.0 1515,9 13.3 12 90 296 2203 652 613 I,16 la16 
D3:53:58 15k9.0 15k6,9 11.1 I1 90 309 2603 136 691 1.16 la16 
D3:59:kk 15k8.0 151?,9 15,9 k2 90 298 2680 150 TO8 1,16 1.16 
Dk:l5:22 1519.0 1518,9 19.9 k2 90 326 2TOO 958 132 1.16 1,16 
Dk:l6:09 1550,O 1519,9 19.3 kk 89 229 2961 965 968 1.16 1,16 
Dk:l9:09 1551.0 1550.9 18.2 12 89 253 2938 962 953 1.16 1.16 
Dk:29:19 1552.0 1551,9 6.5 13 8k 282 28k2 960 9k2 1.16 1.16 
Dk:k9:58 1553.0 1552.9 5.3 k0 T9 235 2888 962 129 1,16 1116 
D5:26:39 155k.O 1553.9 3.3 k5 99 195 2985 958 912 1.16 1.16 
D6:23:k5 1555.0 155k.9 6.0 kl 92 2kl 2931 993 905 1.16 1.16 
D6:26:59 1556.0 1555.9 18.9 k2 85 32k 2989 991 909 1.16 1.16 
D6:33:39 1557.0 1556.9 9.2 k3 90 325 2998 969 905 1.16 1.16 
D6:19:30 1558.0 1559.9 6.2 kk 91 298 2835 951 692 1.16 1.16 
D9:Ol:lO 1559,o i558,9 8.3 12 100 318 2859 162 908 1.16 I,16 
D9:03:39 1560.0 1559.9 2k.5 I1 118 390 2926 161 921 1.16 la16 
D9:06:lk 1561.0 1560.9 22.8 13 118 353 2951 162 912 1.16 1,16 
D9:lO:Ok 1562,O 1561.9 16.3 k3 118 313 2811 963 912 1.16 1,16 
D9:21:31 1563,O 1562.9 12.1 10 92 321 2985 969 912 1.16 1.16 
D9:29:29 156k.O 1563.9 12,l k3 89 356 2869 993 T20 1.16 I,16 
D7:39:31 1565,O 156ka9 8.9 12 99 266 2923 991 911 1.16 1.16 
DT:k3:02 1566.0 1565.9 19.2 12 111 332 2966 966 696 1.16 1.16 
D9:56:52 1569,O 1566.9 7.3 kk 109 251 288k 166 TO1 1.16 1.16 
D8:18:09 1568.0 156?,9 5.8 38 110 315 2986 966 923 1.16 1.16 
D8:21:38 1569.0 1568.9 IT,0 k2 92 356 2990 168 116 1,16 1.16 
D8:25:16 1590.0 1569.9 16.5 k3 92 393 2999 T69 916 1.16 1.16 
D8:28:19 1591.0 1590.9 19.3 16 92 392 2802 969 910 1.16 1.16 
D8:32:15 1592.0 1591.9 19.3 I5 91 325 2988 969 919 1.16 1.16 
08:39:17 1593.0 1592,9 12.5 kk 91 351 2893 190 919 1.16 1.16 
08:kk:O6 159k.O 1593.9 8.5 k6 91 31k 3016 993 916 1.16 1.16 
0%:50:21 15’15.0 159k.9 10.3 50 II 392 2929 968 113 1.16 1.16 
08:51:08 159680 1595.9 15.8 k8 89 360 2810 169 912 I,16 1.16 
09:09:19 1519,O 1596.9 k,9 k6 89 295 2988 969 911 1.16 1.16 
09:22:57 1598.0 1599,9 3,9 50 88 251 3039 991 T11 1.16 1.16 
09:32:59 1519.0 1598,9 9.9 kk 110 35k 2819 969 TO8 1.16 1.16 
09:38:55 1580,O 1519,9 10.3 38 183 291 2805 959 908 1.16 la16 

32.3 35.2 1538.6 
3knO 35.9 1538.6 
31,l 35.k 1538,8 

3k,3 33,l 1538.8 
33,9 3589 1538,8 
33,3 36.6 1539.5 
33.1 39.3 15kO.9 
33.8 31,9 15kO.9 
3k,3 39.9 1510,9 
3k,7 39,9 1510,9 
35.5 39.6 1512,3 
3682 39.3 15k2. k 
35.9 39.k 1512,5 
3691 37.8 15kk .9 
36.5 38,2 1550.0 
39,l 38.3 1552.9 
39.9 39.1 1553.6 
38.0 39.5 155309 
38.2 39.9 1553.8 
38.5 kO,2 155k.l 
38.9 (0.2 1555.0 
39,2 k0.k 1555a8 
39,2 10.3 1556.1 
39a3 10.1 1556.5 
39,k 10.3 1559.6 
39,k k0.k 1559.8 
39.5 10.8 1558.9 
39.6 (I.0 1559.2 
39.9 (1.1 1562.1 
10.1 k1.k 1561.6 
(0.2 11.6 1561.9 
10.2 (1.9 1565.1 
10.3 11.8 1566.k 
(0.1 (2.1 1566.6 
10.5 12.1 1566.9 
kO.9 (2.2 1569.0 
kO,9 12.2 1569,O 
(I.0 (2.3 1561.0 
11.1 (2.2 1569.9 
Il.3 12.6 1593.2 
kl,t (311 159k.6 
11.2 (3.2 1596.0 

631 1.0 0:51 I,13 la56 0.02 
630 2.0 0:5k 1.13 1.20 0.02 
62k 3.0 0:59 1.18 1.16 0.02 

623 1.0 1:OO I.18 la11 0.02 
639 5.0 1:03 I,18 I,19 0,02 
698 6.0 1:06 1.18 I,20 0.02 
69k 9.0 1:13 1.18 1.15 0.02 
699 8.0 1:18 la18 1.31 0.02 
698 9.0 1:22 1.18 I,29 0.02 
699 10.0 1:26 1,18 I,26 0.02 
698 11.0 1:28 1.18 1.26 0.03 
900 12.8 1:29 1.18 1.19 0.03 
698 13.0 I:30 1.18 I,23 0.01 
902 lk.0 1:kl 1.18 1,51 0.03 
691 15.0 1:52 1.18 I,51 0.02 
660 16.0 2:10 1.18 1.?6 0,02 
66k 19.0 2:21 1.18 l.lk 0.02 
665 18.0 2:2k 1818 1.21 0.02 
665 19.0 2:31 la18 l,k3 0.02 
668 20.0 2:k0 1.18 1.56 0.02 
668 21.0 2:k8 1.18 lak8 0.02 
669 22.0 2:50 1.18 1122 0.02 
690 23.0 2:53 1.18 1.25 0.02 
669 2kiO 2:56 la18 1.35 0.02 
692 25.0 3:01 1.18 1.32 0.02 
690 26.0 3:06 1.18 1.31 0.02 
691 29.0 3:13 1.18 1.k5 0,02 
692 28.0 3:lT 1.18 1.30 0#02 
668 29.0 3:25 1,111 1.55 0.02 
636 30.0 3:35 1.18 la55 0.03 
631 31.0 3:39 I,18 1.25 0.03 
635 32.0 3:k2 1.18 1.28 0.03 
63k 33.0 3:16 1.18 1.28 0,03 
635 3k.0 3:kO 1.18 1.28 0.03 
631 35.0 3:5k 1.18 1.36 0.03 
639 36.0 k:Ol la18 l,k9 0.03 
636 39,O k:OT 1.18 l,k5 0.03 
638 38.0 k:ll 1.18 1.32 0.03 
63k 39.0 k:tk 1,18 I,63 0.03 
631 (0.0 k:kO 1.18 l.Tk 0.03 
635 11.0 k:kT 1.18 1.51 0.01 
636 (2.0 k:53 1.18 1.53 0.05 



DrillByte Drilling Data Printout 
COMPANY : BUP PRTROLBUH 
UBLL : UIHBRVA - 2A 

I TIUB 

. ..m.nec 

DBPTH 

I 

VRRT, POP UOB RPU TRQ SPP PLOY 
DBPTA IN OUT 

I rlbr klb rrp pri UPI 

HUD URIGBT HUD TUUP RBTHS PVT ---BIT--- BCD DXC GAS 
IN OUT IN OUT DBPTE DIST IIRS 

a deg C I bbl I bb:m rg x 

10:3k:33 1582.0 1581.9 5.9 31 181 26k 2903 990 980 
10:38:12 1583.0 1582.9 16.1 33 181 313 2966 168 196 
lO:k6:01 158k ,o 1583.9 9.9 3k 181 302 2816 769 990 
10:50: 12 1585.0 158189 lk.5 31 181 309 2839 968 996 
ll:Ok:k6 158600 1585.9 I, 1 35 181 250 2939 990 968 
1l:ll:lk 1589.0 1586.9 9.3 3k 181 298 2831 965 939 
11:18:05 1588,o 1589.9 8.8 32 181 316 2832 96k 931 
11:21:3k 1589,O 1588.9 9.3 30 181 296 2818 962 932 
11:29:55 1590.0 1589.9 19.9 29 181 319 2998 960 925 
11:33:09 1591.0 1590.9 11.5 29 181 293 2820 959 930 
11:39:kT 1592,o 1591.9 12.9 30 181 315 2801 158 932 
11:12:51 1593.0 1592.9 11.8 30 181 309 2818 160 121 
ll:k6:30 1591 .o 1593.9 l6,5 31 181 330 2993 960 125 
11:51:00 1595.0 159k.9 13.3 29 181 3lk 2813 961 931 
11:55:2k 1596.0 1595.9 13.6 28 181 3lk 28kk 961 926 
12:Ok:Ol 1591.0 1596.9 1.0 29 181 299 2868 963 933 
12:08:D$ 1598.0 1599.9 lk.5 25 181 321 2992 963 932 
12:12:13 1599,o 1598.9 lk.8 26 181 309 2809 963 932 
12:lT:lT 1600.0 1599.9 11.8 25 181 310 2999 961 936 
12:2l:kl 1601 .O 1600.9 13.6 26 181 280 2830 16k 923 
12:26: 19 1602,O 1601.9 13.0 26 181 293 283k 96k ?I2 
12:30:53 1603.0 1602.9 13.0 29 181 292 2811 961 910 
12:35:39 1601 ,O 1603.9 12.6 26 181 292 2818 965 911 
12:10:39 1605.0 16Ok.9 12,l 29 181 296 28kO 966 Tlk 
12:k6:11 1606.0 1605.9 11.2 29 181 286 2833 966 ‘I17 

,:50:3k 1609.0 1606.9 13.9 25 181 298 2818 965 115 
12:5k:k9 1608,O 1609.9 
13:lk:kT 1609.0 1608.9 
13:18:35 1610.1 1609.9 
13:22:15 1611.1 1610.9 
13:26:36 1612.1 1611.9 
13:30:22 1613.1 1612.9 
13:35:02 1611.0 1613.9 
13:39:35 1615.0 16lk,9 
13:12:52 1616.0 1615,9 
13:15:55 1619.0 1616.8 
13:49:08 1618.0 1619.8 
13:53:53 ,I61910 161888 

,13:59:5k 162000 1619.9 
~lk:O2:k2 1621.0 1620.9 
11:06:31 1622.1 1621.9 
lk:26:01 1623.0 1622.8 
11:30:02 162k.O 1623.8 
lk:32:28 162500 162k .9 
lk:35:23 1626.0 1625.8 

11.2 29 81 299 2826 966 912 1.16 1.16 k3.9 15.1 1 198.1 608 TO,0 9:5k 
$82 29 81 302 2993 966 920 1.16 1.16 13.6 k5.1 1 101.9 619 91,O 8:OO 

16.0 26 81 309 2583 966 909 1.16 1.16 (3.1 k5,5 1 iO2.9 618 92.1 8:Ok 
16,k 28 81 303 2519 968 909 1.16 1.16 k3.k (5.5 1 103.8 621 93.1 8:08 
13,8 29 81 308 2530 968 TO9 1916 1.16 13.5 k5.k 1 iOk. 625 91.1 a:12 
15.9 29 81 308 2510 968 TO9 1.16 1.16 k3.5 (5.5 1 iOI,9 626 95.1 8:16 
12.8 28 81 312 2551 969 110 1.16 1.16 (3.6 15.6 1 iO5,T 629 96.0 8:tl 
13,3 30 81 309 2569 ‘190 925 1.16 1.16 k3.9 (5.9 1 iO6,T 631 99,O 8:25 
18.2 30 881 331 2523 969 Tkl 1.16 1.16 (3.8 15.6 1 iO9.5 638 98.0 8:29 
19.9 28 81 319 2k86 T69 953 la16 1.16 13.8 15.6 1 iO8.2 632 T9.0 8:32 
18.1 30 81 325 2509 768 939 1.16 1.16 k3,9 15.6 I iO8,9 631 80,O 8:35 
12,6 30 .81 302 2553 769 ‘132 1.16 1.16 13.9 15.5 1 i08.9 636 81.0 8:kO 
15.1 29 81 311 2551 190 932 1.16 1.16 kk,O 15.5 1 i08.9 636 82.0 8:kk 
12.5 29 ,81 310 25k8 990 923 1.16 1.16 kk.0 15.5 1 iO9.0 631 83.0 8:k8 
19.1 29 ,80 329 2520 969 919 1,16 1.16 kkn0 (5.6 1 ilO,l 63k 81.1 8:52 
23.1 28 ,80 321 2k82 969 919 1.16 1.16 13.9 15.1 1 il1.k 6k5 85.0 8:55 
lk.9 27 181 300 2510 T69 909 1.16 1.16 (3.5 (1.1 1 il2.k 6k9 86.0 8:59 
2k.9 30 181 350 2195 190 921 1.16 1.16 k3,5 1512 1 il3.0 6k8 89.0 9:01 
20,5 29 181 333 2519 991 910 1.16 1.16 k3,k 15.1 1 il3,6 616 88.0 9:Ok 

I,16 1.16 11.8 13.2 1580.1 629 kk.0 5:3k 1, 
1.16 1.16 11.9 13.2 1580.1 622 (5.0 5:39 1, 
1.16 1.16 (2.0 (3.2 1580.1 615 1680 5:k5 1, 
1.16 1816 12.1 k3.k 1580.2 615 k9,O 5:k9 1, 
1.16 1.16 k2.3 k3.5 1581.2 613 18.0 6:Ok 1, 
1.16 1.16 (215 k3,9 1581.6 61k (9.0 6:10 1, 
1.16 1.16 12.5 k3,6 1583.0 611 50.0 6:lT 1, 
1.16 1.16 (2.5 k3,9 1583,7 609 51,O 6:2k 1, 
1,16 1,16 12.5 (3.9 1581.2 609 52.0 6:29 1, 
1.16 1.16 12.6 13.9 1585.3 609 53.0 6:32 1, 
1116 1016 (2.6 (1.1 1585,5 608 5k,O 6:39 1, 
1.16 1,16 12.8 11.1 1585,6 611 55.0 6:12 1, 
1.16 1.16 12.8 1182 1585.9 609 56.0 6:k6 1, 
1.16 1.16 12.8 kk.3 1586.9 611 59.0 6:50 1, 
1.16 1.16 12.8 (1.1 1589,l 612 58.0 6:55 1, 
1.16 la16 (2.9 kk,3 1588.6 611 59.0 I:03 1, 
1116 1.16 13.0 kk,k 158902 611 60,O 9:07 1, 
I,16 1.16 13.1 kkmk 1590.2 611 61.0 9:11 1, 
1116 1016 13.2 kk,k 1591.2 609 62.0 9:16 1, 
1.16 1.16 (3.3 kk,6 1592.1 609 6380 9:21 1, 
1.16 1.16 k3.k kk.9 1592,9 608 61,O 9:25 1, 
1816 1.16 k3.k kk.9 159k.l 608 65.0 9:30 1, 
1.16 1.16 (3.5 kk.9 1595.1 608 66,O 9:35 1, 
1116 1.16 13.6 kk,8 1596.1 609 69,O 9:k0 1, 
1.16 1.16 IJo9 kk.9 1596.8 609 68.0 9:k5 la 
1.16 1,16 13.9 15.1 1599,k 605 69.0 7:50 1, 

8 1.63 0.03 
8 1,35 0.03 
8 1.56 0.03 
8 1.39 0.03 
8 l,T3 0,Ol 
8 1.50 0.02 
8 1.50 0,03 
8 I.15 0.02 
8 1.21 0.03 
8 1.36 0.03 
8 1.39 0,Ok 
8 1,39 0,03 
,8 1.32 0,03 
,8 1.35 0,03 
8 1.33 0.03 
8 l,kl 0.01 
8 1.28 0.01 
,8 1.28 0101 
,8 I,32 0,Ok 
a 1,30 0.01 
18 1,32 0,Ok 
18 la32 0.01 
18 1.33 0.05 
18 1.3k 0.05 
,8 1,36 O.Ok 
I8 1.29 0.01 

1.18 1.30 0,Ok 
1.18 l,kl O.Ok 
1.18 1.29 0.01 
1.18 1.28 0.01 
1.18 1.32 O.Ok 
la18 1.29 0,Ok 
I,18 1.35 0.05 
1.18 1.36 0,05 
1,18 1.28 0,05 
1.18 1.25 0,05 
la18 I,28 0,06 
1.18 1,38 0.06 
1.18 1.32 0.06 
1.18 1.36 0.06 
1.18 1.28 0,03 
1.18 1.20 0.02 
1.18 1.30 0.03 
1.18 1,21 0,03 
1.18 1.25 0.03 



DrillBItt Drilling Data Printout 
COMPANY : BRP PBTROLBUH 
MLL : UIHBRVA - 2A 

TIUB 

i:m: aec 

DBPTB 

I 

VRRT. ROP UOB RPU TRQ SPP FLOU HUD UBIGllT HUD TBUP 
DBPTH IN OUT IN OUT IN OUT 

I rlbr klb rrp psi UPI ml deg C 

RRTHS 
DBPTB 

I 

PVT -BIT--- BCD DXC GAS i . 
DIST BRS 

bbl I bb:mr rg I I 

lk:38:11 1629.0 162618 
lk:kO:k2 1628.0 162'1.8 
lk:k3:31 1629.0 1628.9 
Ik:k6:53 1630.0 1629.8 
lk:53:kk 1631.0 1630.8 
lk:59:11 1632.0 1631,8 
15:01:51 1633.0 1632.8 
15:OT:Ok 1631,O 1633.8 
15:10:13 1635.0 1631,8 
15:13:51 1636.0 1635.8 
15:19:26 1639.0 1636.8 
15:20:56 1638.0 1637,8 
15:37:20 1639.0 1638,b 
l5:11:19 16k0.0 1639.8 
15:15:09 16kl.0 161008 
15:k8:53 16k2,O 1611.8 
15:52:12 1613.0 1612,8 
15:55:kk 1611.0 1613.8 
16:00:29 161510 1611.8 
16:03:49 1616.0 16k5.8 
16:08:Ok 1619.0 1616.8 
16: 12:05 1618.0 1619.8 
16:15:25 16k9.0 1618.8 
16:18:33 1650.0 16k9.8 
16:23:01 1651 .O 1650.8 
16:26:21 1652.0 165ls8 
16:3l:ll 1653.0 1652.8 
16:31:3k 165k.O 1653,8 
16:39:lk 1655.0 1651.8 
16:kO:36 1656.0 1655.8 
16:kk:l8 1659,O 1656.8 
16:17:3k 1658.0 1659.8 
16:51:19 1659,O 1658.8 
16:55: 18 1660.0 1659,8 
16:59: 10 1661 ,o 1660.8 
19:02:56 1662,O 1661 .B 
19:09:21 1663 ,O 1662.8 
17:10:12 166k,O 1663.8 
19: 13:52 166580 166k ,8 
l9:la:o3 1666,O 1665.8 
19:21:30 1669.0 1666.8 
19: k2:29 1668.1 1669,8 
lT:kk:39 1669.0 1668.8 
19: k8:Ok 1610.0 1669.8 
19:51:26 1691 ,O 1690,8 

21.8 29 181 335 2511 992 708 1.16 1.16 k3.5 1515 1611.1 
23.6 30 181 339 2531 972 909 1.16 1.16 13.5 15.5 1611.6 
21.1 30 181 311 2512 992 TO9 1.16 1.16 (3.5 (5.5 1615,3 
19.8 32 181 323 25k9 993 916 1.16 1.16 (3.7 (5.5 1616.3 
8.8 32 181 299 2669 ??I 722 1.16 1.16 (3.9 k5.T 1618,k 

1981 31 181 310 2601 993 919 1.16 1.16 kk,O k5,8 1619.2 
13.0 32 181 316 2623 79k 918 1.16 1.16 kk.0 k5,9 1620.1 
II,5 31 181 288 2610 973 919 I,16 1816 kk.1 k6,l 1621.1 
19.0 31 181 315 2599 993 919 1.16 1.16 kk,2 (6.2 1622.1 
16.5 29 181 319 2569 793 Tlk 1.16 1.16 (I.3 (6.3 1622.9 
16,9 30 181 321 2571 792 712 1.16 1.16 kk.5 (6.3 1623.k 
1701 29 181 31k 2598 993 716 1.16 1.16 (1.6 (6.3 162k 83 
9,4 26 181 297 2576 968 699 1.16 I,16 11.1 (5.7 1628.5 

15.1 28 181 312 2551 768 699 1.16 1.16 kk,k (6.0 1629,T 
15.6 28 181 311 2530 968 TO8 1.16 1.16 kk.5 k6,l 1630.5 
16.1 28 181 310 2557 968 713 1116 1116 11.5 (6.2 1630.9 
18.1 31 181 332 2555 968 918 la16 1.16 kk.6 k6,3 1631,T 
19.0 31 181 333 2553 968 721 1.16 1,16 kk.6 16.3 1632.5 
12.9 31 181 306 2557 968 123 1.16 1.16 kk.6 k6,5 163317 
17.8 31 181 323 2530 968 916 1.16 1116 11.5 16.6 163k, 1 
11.9 28 181 315 25k2 968 719 lnl6 1.16 (1.5 16.5 1635.3 
11.9 28 181 31k 2535 968 922 1.16 1116 1k.k k6.k 1636.k 
18.0 30 181 329 2553 968 913 1.16 1.16 k1.k k6,5 1639.3 
19.1 32 181 335 2562 968 693 1.16 1,16 kk,k (6.5 1638.0 
lknl 31 181 312 2581 968 689 1.16 1.16 kk.5 16.9 163810 
18,O 30 181 3lk 2565 968 685 I,16 1.16 kk.6 (6.9 163881 
12,k 31 181 320 25k9 968 689 1.16 1.16 kk.8 k6,9 1639.6 
l?,? 30 181 326 2569 968 681 1.16 1.16 (5.0 16.9 16kOal 
22.9 30 181 329 259k 168 681 la16 1,16 1511 k6,8 16kO.9 
IT.8 28 181 316 2586 T68 68k 1.16 1.16 (5.2 16.8 16kl.5 
19.0 29 181 325 2597 168 689 1.16 1.16 k5.k (6.9 1612.5 
18.3 30 181 311 26k5 969 685 1.16 1.16 15.1 16.9 1643,5 
16.0 31 181 308 2696 769 686 1.16 1016 15.5 (6.9 16kk.3 
15.5 32 181 326 2692 910 686 1.16 1.16 15.6 16.9 1615.3 
19.8 31 181 329 2660 990 690 1.16 lul6 (506 16.9 1646.2 
19.1 31 181 313 2698 969 696 1,16 1.16 15.6 (6.8 16kT.l 
13,6 31 181 311 2921 990 905 1.16 1.16 1519 (6.8 16k8.2 
19,9 31 181 328 2901 991 703 1.16 1,16 (5.9 (6.9 16k9.1 
19,3 31 181 323 29Ok 771 Tlk 1.16 1.16 (5.8 (6.9 1650.1 
11.3 30 181 313 2981 912 911 1.16 1.16 k5,8 17.0 1651,l 
19.1 29 181 328 2959 972 713 1.16 la16 15.8 17.0 1652.0 
23.5 29 180 32T 2939 990 900 1.16 1116 (5.9 19.1 1656.6 
2388 29 181 311 2968 T66 698 1.16 1.16 15.9 (9.3 1659.1 
16.1 30 181 300 2838 967 686 la16 1.16 16.0 (9.3 1659,T 
11.8 30 181 339 2819 969 681 1.16 1.16 k6.0 (9.5 1658.8 

6kk 8 
615 9 
6k6 9 
6k6 9 
619 9 
6k8 9 
650 9 
650 9 
652 9 
651 9 
650 9 
651 10 
639 10 
640 10 
614 10 
615 10 
6k9 10 
6k8 10 
653 10 
656 10 
659 10 
661 11 
661 11 
666 11 
665 11 
666 11 
661 11 
663 11 
661 11 
66k 11 
663 11 
663 12 
664 12 
660 12 
659 12 
660 12 
660 12 
660 12 
658 12 
658 12 
658 12 
658 13 
659 13 
659 13 
659 13 

,o 9:OT 1. 8 1.26 0.0 3 
“0 9:09 1. 8 1.22 0.0 3 
.o 9:12 1. 8 1.25 0.0 3 
I.0 9:16 1, ,8 1.31 0.0 k 
I.0 9:23 1. 8 1.0 0.0 3 
a0 9:26 1. 8 1.31 0,O k 

I.0 9:31 1. .8 1.39 0.0 k 
isO 9:36 1. 8 1,kl 0,O k 
I.0 9:39 1, 8 1.29 0.0 k 
I.0 9:k3 1, ,I 1.29 0.0 k 
1~0 9:k6 1. 8 1.30 0.0 4 
I.0 9:50 1, a 1.29 0.0 5 
$0 9:56 1, 8 1,kO 0.0 3 
I,0 lo:oo 1, 8 1.30 0.0 3 
I.0 10:04 1, 8 1.30 0,O 3 
,o lo:08 1. 8 1.29 0.0 4 

I.0 IO:11 1, 8 I,30 0,O 4 
I.0 10:15 1. 8 1.32 0.0 4 
I.0 10:19 1. 8 1,311 OaO 4 
InO lo:23 1, a 1,30 0.0 4 
I.0 lo:29 1, ,8 1.31 0.0 4 
I.0 10:31 1. 18 1.31 0,O 5 
.O lo:31 1, ,a 1.29 0.0 5 

I.0 10:37 1. ,a 1.30 on0 5 
110 10:kt 1, 8 1.36 0.0 5 
.O lO:k5 1, 8 1,30 0,O 5 

1.0 IO:50 1, 8 1.39 0.0 5 
iso IO:53 1. a 1.29 0.0 5 
‘a0 IO:56 1. ,I 1.23 0.0 5 
1.0 10:59 1, ,8 1.29 0.0 5 
I.0 11:03 1. 8 1.29 0.0 5 
I.0 11:06 1, ,8 1.29 0.0 5 
,o 1l:lO 1, ,a la33 0.0 5 

1.0 II:15 1. ,8 1.35 0.0 5 
I.0 11:18 I, ,a 1,30 0,o 5 
.o 11:22 1. 8 1.31 0.0 5 

1.0 II:26 1. 18 1.39 0.0 5 
i.0 II:29 1, 18 I,30 0.0 5 
‘80 11:33 1, 18 I,28 0,O k 
1.0 11:37 1, I8 1.35 0.0 5 
1.0 1l:kO 1. ia 1.29 0.0 16 
Ial ll:k3 1, I8 1.26 0.0 6 
,,O ll:k5 1, I8 1,25 0.0 6 
1.0 ll:k8 1. 18 1.30 0.0 6 
I.0 11:52 1. I8 1.30 0.0 6 



I TINE DBPTE VBRT t ROP UOB RPU TRQ SPP FLOU HUD UBIGIT HUD TBUP RRTHS PVT -BIT- BCD DXC GAS 

a:mm:8ec I 
DRPTE 

I r/br klb 
IN OUT 

rrp pri #Pm 
IN OUT 

a 
IN OUT 
deg C 

DBPTE 
I bbl 

DIST ERS 
I bb:m rg I 

19:55:Ok 
19:58:09 
18:Ok:lk 
18:08:11 
18:12:23 
18:11:29 
18:18:19 
18:22: 18 
18:25:39 
18:29:13 
18:32:50 
18:38:35 
la:k3:k2 
18: k7:kO 
la:53:11 
18:56:59 
19:00:03 
19:02:56 
19:05:21 
19:08:08 
19:11:32 
19:15:02 
19:18:lk 
19:21:27 
‘9:26:00 

:kT:kl 
19:50:09 
19:53:00 
19:59:01 
20:02:46 
20:05:33 
20:08:02 
20:11:16 
20: 13:59 
20:16:59 
20:19:k6 
20:22:53 
20:28:05 
20:30:5k 
20:33:19 
20:39:31 
20: kO:59 
2O:kk:30 
2O:k8:22 
20:51:18 

1692nO 1691.8 
1693,O 1692.8 
1691,O 1693.8 
1695,O 1691 a8 
1696.0 1695.8 
1699,O 1696.8 
1698.0 1699.8 
1699.1 1698.8 
1680,O 1699,8 
1681 so 1680.8 
168200 1681.8 
1683.0 168218 
168k ,o 1683,8 
1685.0 168k 18 
168600 1685.8 
1689.0 1686.8 
1688.0 1689.8 
1689.0 1688.8 
1690.0 1689.8 
1691.0 1690.8 
1692.0 169ln8 
1693.0 1692,8 
1691.0 1693.8 
1695.0 1691,8 
1696,O 169588 
1699.0 1696.9 

16.5 30 181 339 2766 969 685 1.16 1.16 
19.6 29 181 336 2963 969 678 1.16 1.16 
9.9 28 181 296 2856 969 679 1.16 1.16 

15,2 30 181 329 2839 969 681 1.16 I,16 
11.9 30 181 3k0 2810 966 688 1.16 la16 
1980 30 181 311 2985 961 685 1,16 1.16 
1518 28 181 312 2795 961 681 1.16 1.16 
15.7 29 181 319 2818 963 680 1.16 1816 
18.0 30 181 335 2781 761 688 1.16 1.16 
16.9 28 181 315 2809 761 686 1.16 lnl6 
16.6 26 181 332 2805 961 675 1.16 1.16 
l0.k 29 181 303 2889 963 681 la16 1.16 
ll,? 33 181 305 2926 76k 685 It16 1.16 
15.1 33 181 318 2886 763 679 la16 1,16 
IO,9 35 181 297 292k 76k 697 I,16 1.16 
16.8 31 181 310 2905 76k 671 1.16 1,16 
1995 3k 181 3k9 2858 963 698 1.16 lnl6 
21.6 36 181 3k2 2860 96k 676 1.16 1,16 
21.9 36 181 360 2891 961 679 1.16 1116 
21.6 36 181 359 2858 961 693 1816 1.16 
18.9 36 181 3k5 2856 965 682 1.16 1116 
19,l 35 181 329 2861 965 693 1016 1.16 
18.8 35 181 3kO 2830 965 695 1,16 1.16 
18.6 39 181 361 28k5 965 905 1816 1.16 
13.2 36 181 309 2899 965 TO4 1.16 1.16 
11.1 36 180 316 2815 962 916 1,16 1.16 

16.0 19.6 1660,O 
16.1 k?,? 1661 so 
(6.2 k9n8 1662.9 
16.3 k?,? 1661.2 
16.3 (9.6 1665.5 
k6.k 19.5 1666.1 
k6.k (7.6 1669.2 
16.1 19.6 1668.3 
16.1 IT,5 1669.2 
1611 1996 1690,2 
(6.1 k?,? 1691.2 
(6.5 k9,8 1692.8 
k6,6 k9,9 169k .3 
16.6 k8,l 1695,k 
16.9 k8,l 1676,8 
1608 18.2 1679.7 
1698 18.3 1698.5 
16.9 (8.3 1699.2 
16.9 (8.3 1679.9 
(9.0 k8,k 1680.6 
19.0 (865 1681,6 
19.1 (8.5 1682. k 
(9.1 (8.6 1682.8 
k9,l (8.8 1683.6 
19.2 (8.8 1681.3 
(9.1 kg.0 1688#6 

1698.0 1697.9 21.6 39 181 381 2855 963 919 1.16 1.16 19.5 (9.1 1689.k 650 
1699,O 1698,T 21.0 38 181 362 2891 963 906 1.16 1.16 (9.6 kg.2 1690.5 619 
1900.0 1699,T 11.8 36 181 339 2932 965 911 1.16 1,16 (9.9 k9.1 1691.9 6k9 
1901.0 1900.9 10.5 39 181 305 2925 962 905 1.16 1.16 (9.8 19.2 1693.3 622 
1902.0 1901.9 21.6 38 181 362 2826 958 902 1.16 1.16 (9.8 19.2 169kel 593 
1903,O 1902.9 21.2 38 181 363 2850 758 709 1.16 1.16 (7.8 kg.2 1691.9 567 
lTOk,O 1903,T 18.6 39 181 313 2828 959 901 1.16 1.16 (9.9 kg.3 1695.6 5k5 
1905.0 ITOk,? 22.1 38 181 36k 2856 955 906 1.16 1.16 18.0 (9.3 1696.1 511 
1906nO 1905.9 20.0 38 181 361 2831 951 909 1,16 1.16 (8.0 19.2 1696.1 5kO 
1909.0 1906,T 22.2 39 181 393 2882 956 919 I,16 1.16 (8.0 kg.1 1696.1 539 
1908.0 1909,9 19,2 38 181 363 2885 756 909 1.16 1.16 (8.1 k9,2 1696.1 510 
1909,O 1908.9 11.5 38 181 321 2923 755 921 1.16 1.16 18.1 1911 1696.1 511 
1910,O 1909,T 22.9 37 181 381 2827 951 923 1.16 la16 (8.2 k9,l 1696.5 538 
1911.0 1910.9 20,8 36 181 359 2891 956 921 I,16 1.16 18.2 (9.2 1697.6 536 
1912.0 1911.9 16,l 39 181 36k 2865 959 916 1.16 1.16 k8.2 (9.2 169809 535 
1913.0 1912,T 19.3 39 181 3kO 2885 956 912 I,16 1.16 18.2 19.2 1699,9 535 
1911.0 1913.9 19.0 39 180 370 2901 959 722 1,16 1.16 k8,2 k9.k 1900,k 531 
lTl5,O lTlk,T 1595 38 181 3k2 2931 759 715 1.16 1.16 (8.2 19.5 1701.1 532 
1916.0 1715,T 10.1 39 181 315 2989 959 916 1.16 1816 k8.3 k9,k 1703,2 530 

660 13k,O 11:55 
659 135.0 11:58 
659 136.0 12:05 
659 139,O 12:08 
659 138,O 12:13 
656 139.0 12:15 
656 110.0 12:19 
655 lkl,l 12:23 
655 lk2.0 12:26 
655 lk3uO 12:30 
651 lkk,O 12:33 
65k 115.0 It:39 
652 146nO 12:kk 
652 117nO lt:k8 
651 lk8.0 12:53 
651 119.0 12:57 
651 150.0 13:OO 
650 151.0 13303 
619 152.0 13:06 
618 153.0 13:08 
618 151.0 13312 
618 155,O 13315 
6k8 156.0 13:19 
651 159.0 13:22 
652 158.0 13:26 
651 159.0 13:32 

018 1.31 0.06 
,18 1.26 0.06 
,18 l.kl 0.06 
,ia 1.33 0.06 
.18 1.3k 0.06 
,I8 1.27 0.07 
48 1.29 0,011 
.I8 1.31 0.06 
,la 1.29 0.09 
,18 102% 0.07 

,818 1.26 0.09 
8.18 l.kl 0,09 
.I8 1,13 0.09 
$18 1,37 0.06 

8.18 l.k8 0.06 
.,18 1.36 0.06 
,I8 I,32 0.06 
,la 1.31 0.06 
.I8 la28 0,06 
,18 1.32 0.06 

.,I8 1.35 0,06 
:,18 1.36 0.06 
1,18 1.3k 0.06 
I.18 1.36 0.06 
1818 l.k3 0.06 
1,18 1.19 0.09 

60.0 13:3k 1.18 let8 0.09 
61.0 13:39 1.18 1,3k 0.09 
62.0 13:kl 1.18 l.kl 0.09 
63.0 13:kT la18 1.51 0.09 
6k.0 13:50 1118 1.3k 0.09 
65.0 13:52 1.1% 1.30 0.09 
66.0 13:55 1.18 1.36 0.09 
69.0 13:58 1,111 1.33 0.09 
68.0 lk:Ol 1.18 1.36 0,OT 
69.0 1k:Ok 1.18 1.31 0,OT 
90.0 1k:OT 1,18 1.39 0.09 
91.0 1k:lt 1018 la50 0,OT 
m92.0 lk:l5 1.18 1.31 0.09 
,93.0 lk:l8 1.18 1.32 0.09 
,Tk,O lk:22 I,18 1,kO 0.09 
m95.0 lk:25 1.18 ln38 0.09 
:96,0 lk:28 1.18 l.kO 0.09 
ITT,0 lk:32 1.18 l,k2 0.09 
198.0 lk:38 1.18 1.52 0.09 



DrillBlte Drilling Data Printout 
COUPAWY : BllP PETROLBUN 
U1LL : UIWWA - 2A 

TIUB DBPTE VBRT a ROP UOB RPU TRQ SPP FLOU HUD MIGHT HUD TBUP 1BTHS PR --BIT--- BCD DE GAS 
DBPTB IN OUT IN OUT IN OUT DEPTH DIST BRS 

:m:ncc I I r/br klb up pai UPI 88 dcg C I bbl I bbm rg x 

0:58:26 19 
1:05:37 17 
l:lk:OT 17 
1:17:21 17 
1:tl:lT 17 
1:22:15 19 
l:k6:26 19 
J:k7:51 19 
,2:01:15 19 
t2:02:39 19 
#2:Ok:30 19 
2:05:50 17 
mill to 192 

9,O 1716~7 11.5 37 181 3 
a.0 1719,7 881 38 181 2 
9.0 1718.9 7.1 38 181 2 
IO.0 1919,T 18.6 36 181 3 
11.0 1920,T 16.1 35 181 3 
12.0 1721,T 62.1 31 180 k 
!3,0 1922.7 50,6 2k lk6 3 
11.0 1923,T 12.1 30 173 3 
15.1 192198 k5.k 30 179 3 
!6,0 1925.7 59.9 3k 180 3 
1780 1926.7 36.5 It 181 I 
18.0 1727,7 3605 12 181 k 
II, circulrte bottom up, POOB 

19 2920 755 721 1.16 1.16 k8,3 19.5 1901.5 530 199,O lk:k2 1.18 1.13 0.01 
14 2988 959 715 1.16 1.16 k8.k k9,6 1706,9 521 180.0 lk:50 1.18 1.58 0.08 
‘5 3006 753 921 1.16 1.16 4885 19.9 1708,8 521 181,O I(:58 1.18 1.63 0.06 
16 2853 751 918 1.16 1.16 18.6 (9.8 1709,9 519 182.0 15:Ol 1.18 1.35 0801 
111 2819 952 909 1816 1016 18.6 k9,9 1711.1 518 183.0 15:05 1,18 1.38 0.01 
5 2833 752 706 1.16 1,16 18.6 19.9 1711,3 521 18k.O 15:06 1.18 1.01 0.01 
I8 2831 958 727 la16 1.16 k8,3 (8.3 1712.6 509 185.0 15:OT 1.18 0.92 0.01 
i0 2839 760 725 1.16 1.16 18.0 16.2 1712,9 509 186.0 15:09 1.18 1.07 0.01 
i9 2963 769 739 1.16 1.16 k?,? k9,9 1713,b 519 189,l 15:lO 1.18 1.08 0,01 
10 3059 989 713 1.16 I,16 k9,5 19.0 1713,9 519 188,O 15:ll la18 l.Ok 0,Ol 
,I 2953 995 932 1.16 1.16 k9,k 49.0 1711.2 511 189.0 15:13 1.18 1.23 0.05 
II 2953 775 732 la16 la16 k9.k 19.0 1711.2 511 190,O 15:15 1.18 1.15 O,O! 
;o cut Core #l. 



DrillBlte Drilling D&r Printout 
COUPAHY : BBP PBTROLBUU 
UBLL : UIHRRVA - 2A 

I TIM DBPTE VBRT. ROP UOB RPU TRQ SPP PLOY HUD WGBT HUD TUUP RBTUS PVT --BIT-e- RCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DBPTE DIST RRS 

I:m:8ec 1 I r/br tlb rrp pai gPl ag deg C I bbl I bb:m sg x 

I CB#l .l DBS CD93 TFA 1.503’ 
Uedneaday 06 October 1993 
12:19:13 1929.0 1928.9 6,8 7 36 215 951 123 283 1.19 1.19 3810 11.9 1928.5 593 0.5 0:OT 1,18 1.09 0,Ot 
12:2k:2% 1930.0 1929.9 6,8 11 101 (25 899 323 189 1.19 1.19 (1.0 (0.0 1928.5 591 105 0:lk 1.18 l.Ok 0.02 
12:21:28 1931.0 193019 10.7 12 101 (25 879 323 189 1.19 I,19 (I.0 (0.0 1928.5 59k 2.5 0:lk I.18 l.Ok 0.02 
12:33:19 1932,l 1931.9 l5,k 12 101 399 875 321 192 1119 1.19 10.8 3989 1928.5 595 306 0:2k 1.18 0.96 0.02 
12:kO:ll 193310 1932.9 $06 12 101 361 866 32k 210 I,19 1.19 kO,T 39.6 1928.5 576 1.5 0:30 1.18 1.03 0.02 
POOH due to suspected u&shout 

185 BTC ATUll EC 2116 1x18 jetr 
medry 09 October 1993 
:59:41 1731.0 193309 3O.k 12 32 211 965 2k3 226 1.17 1,lT 32.3 2999 1906,2 

1:00:59 1935.0 1931.9 6k.3 1 100 205 2929 969 931 1817 lml? 3k,9 (1.8 1909.1 
,:05:30 1936,O 1935~9 18.9 6 100 221 2902 970 9k5 I,17 1.17 35.9 k2,6 1709,9 
;:15:23 1939.0 1736.9 8.1 25 108 251 2912 769 929 1.19 1.19 37,6 k2,3 1716.2 
!:21:26 1938oO 1737,9 9.9 k0 129 299 2899 969 728 1.19 I,17 39,l k2,k 1720.0 
!:25:k6 1739.0 1938.7 13.8 k2 137 298 2893 965 730 ltl? 1.19 39,8 12.1 1922.7 
1:31:29 lTkO10 1739,T 1086 10 138 302 2850 961 726 1.19 1.19 kO,3 1280 1726,3 
1:35:39 lTkl,l lTkO~9 11.1 k0 138 329 2898 962 733 la19 1,lT kO,k (189 172849 
1:39:31 19k2.D lTkl.9 15.5 10 138 326 2861 961 923 1.19 1.19 10.6 k2.0 1931.3 
1:kk:l5 19k3.0 lTk2.9 12.9 k0 138 322 2860 961 929 1.17 1.19 11.0 12.1 193k.2 
1:49:43 19kk.O 1943.9 1100 39 138 315 2881 961 923 1.19 1.19 kl,l 12.1 1936.3 
1:53:30 lTk5.0 lTkk.9 15.9 k0 lk9 326 2890 959 929 1.19 1,lT 11.2 (242 1936.6 
;:59:28 19k6.1 lTk5.9 16.0 k0 150 315 2892 958 930 1.19 1.19 (103 (2.3 1939.2 
:01:5k lTk9.0 1916.9 13.5 39 150 313 2888 958 919 1.19 1.19 k1.k (2.3 1939,9 
:05:kk lTk8.0 1919,6 15.9 k0 150 329 2899 959 730 1.19 la19 11.5 k2.k 1938.6 
:10:16 1919.D lTk8.6 13.2 39 150 320 2892 959 926 1.19 1.19 1116 (2.6 1939.1 
:lk:kT 1950.0 lTk9.9 13.3 10 150 321 2877 958 921 I,19 1.19 kl,? (2.9 19kO.k 
:19:k6 195110 1950.9 12.0 39 150 32k 2868 959 911 1119 1.19 (1‘9 (2.9 lTkl.9 
:21:00 1952.0 1951.9 13.6 3k 151 316 2883 961 900 1.19 1.19 k2,3 k3,k lTk9,6 
:25:22 1953.0 1952.9 lk.5 38 151 319 2838 961 696 1.19 1019 k2,6 kk,O lTk8.5 
:30:03 1951.0 1953.9 12.8 39 151 319 2860 962 69k 1.19 1,lT (2.8 kk.8 1919,5 
:33:32 1755.1 195k,9 18.9 10 151 318 2891 963 699 1.19 1.19 k3,O 15.1 1950.3 
:39:k6 1756.0 175509 11.2 k0 151 322 2896 965 691 1.19 1.19 k3.2 k5.l 1951,5 
:k2:18 1959.0 1956.6 13.2 k0 151 316 2901 967 69k 1.19 1.19 (3.5 (5.0 1952,O 

~:kT:ll 1958.0 1759,6 12.3 k0 151 308 2916 769 695 1.19 1.19 (389 k5,2 1952.5 
1:52:lk 1959.0 1958.9 12.8 31 160 312 2928 767 700 1.19 la19 13.9 (5.1 1953.1 
*:59:30 1960,O 1759,6 llsk 35 160 305 2916 968 69k 1.19 1019 (1.1 15.0 1953.7 
i:21:39 1761.0 1760.6 9.9 38 119 308 2955 768 699 1.19 1.19 11.3 (5.2 1955.8 
,:27:12 1962.0 1760,T 11.6 39 lk? 311 29k5 963 692 1.19 1.19 kk,6 (5.8 1956.3 
i:31:25 1963.0 1761.9 lk,3 39 lk8 303 2909 963 693 1.17 1.19 11.8 (6.0 1756,8 
i:35:27 1961.0 1962,T 11.9 kk lkl 319 2926 765 706 I,17 1.17 kk.9 k6,l 1959.3 
i:38:55 1965.0 1963.9 19.3 k3 111 331 2923 966 693 1.19 1.19 15.0 (6.1 1959.8 
i:kl:50 1966,l 176k.8 21,9 15 111 326 2918 966 692 1.17 1.19 (5.1 k6,k 1758,2 
i:k8:51 1969,l 1965.8 13.3 15 111 307 2951 767 693 1.19 la19 15.2 (6.5 1958.8 

59 I5 on5 0:oo 1.19 0.90 0.09 
59 15 1.5 0:Ol 1.19 O.kT 0.10 
59 M 215 0:05 I,19 On62 0,12 
59 Ik 3.5 D:15 1.19 1.36 0,06 
62 10 k.5 0:21 1.19 1.39 0.05 
63 12 5.5 0:26 1.19 1.10 0,03 
62 12 6.5 0:31 1.19 I,15 On03 
66 19 7.6 0:35 1.19 1,38 O.Ok 
66 19 8.5 0:39 1019 1.35 0.05 
61 0 905 0:kk 1.19 I.11 0.03 
66 19 10.5 O:k9 1.19 1.11 0.01 
61 0 11.5 0:53 1~19 1.38 0.0~ 
61 0 12.6 0:57 1.19 1.37 0,Ok 
61 0 13.5 I:02 1119 1,kO 0,Ok 
60 I9 lk.5 1:06 1.19 1.38 0105 
66 18 15.5 1~0 1.19 1.11 0.09 
66 18 1615 I:15 1.19 l,k2 0.09 
61) I8 19.5 1120 la19 1.13 0.09 
59 I3 18.5 I:21 1.19 1.06 0.06 
59 II 19.5 1:2a id9 1.38 0.09 
59 IO 20.5 I:33 1.19 l,kt 0.09 
59 I1 2le6 I:36 1119 1.33 0.07 
56 19 22.5 1:kl 1.19 1.11 0.08 
58 18 23.5 l:k5 1.19 l.k3 0.08 
58 19 21.5 I:50 la19 1.44 0.06 
58 16 25.5 1:55 1.19 1.38 0,Ok 
58 I9 26a5 2:00 1.19 1.42 0.03 
58 Ik 29.5 2:08 1.19 la51 0,06 
5P I3 28,5 2:12 1119 1.38 0.09 
5e 13 29.5 2:lT 1.19 1.39 0.09 
5! I1 30.5 2:21 1.19 l.k2 0,OT 
5E IO 31.5 2:2k 1119 1.39 0.07 
II 11 32.6 2:27 1.19 1.32 0.09 
54 19 33.6 2:32 1.19 1.11 0.08 

3 

i 



DrillByte Drilling Data Printout 
COUPAHY : BRP PRTROLBUU 
URLL : UIHBRVA - 21 

TIHR 
1 

DRPTE VBRT. ROP UOB RPU TRQ SPP PLOY HUD UBIGET llUD TRUP RRTHS PVT -BI’F- BCD DXC GAS 1 
DBPTR IN OUT IN OUT IN OUT DBPTR DIST URS I 

b:m:eec I I a/br klb rrp pai OPI a deg C I bbl a bb:rr ng 

D5:51:17 
05:55:36 
05:59:03 
06:02:26 
06:09:2D 
06: 12:16 
06: 16:58 
06:20: k0 
06:2k:k3 
06:28:39 
06:32:kl 
06:36: k2 
06: kO:39 
06:kk:O3 
06:k8:45 
06:53:20 
06:5T:kT 
09:02:09 
09:06:11 
07:09:3k 
09:lk:lO 
07:18:01 
09:38:39 
09:12:29 
OT:k6:21 
09: kg:15 
09:51:31 
07:58:19 
08:Ol: k0 
08:06:22 
08:09:kT 
08:lk:l8 
08: 19:2k 
08:20:53 
08:21:19 
08:29:k8 
08:31:06 
08:3k:31 
08:39:52 
08:11:13 
08:kk:lO 
08:kT:k6 
08:50: 15 
08:52:k3 
08:56: 12 

1968.0 1766.9 13,5 16 111 299 2 
1769,O 1969.9 1309 15 lkl 308 2 
1990.1 1968.8 IT,8 k6 lkl 328 2 
lTTl,O 1969.9 19.9 k6 lkl 309 2 
1992.0 1990.9 12.2 k6 lkl 306 2 
1993.0 1991.9 ll,O k6 lkl 285 2 
lTTk,O 1992.9 lkm3 18 111 313 2 
1995*0 1993,9 16.2 19 lkl 316 2 
1996.1 199k.8 15.0 50 lkl 311 2 
1999,0 1975.9 15.2 50 lkl 293 2 
1978,O 1996.9 15.9 k9 lkl 310 2 
1999.0 1979.9 11.9 19 111 321 2 
1980,D 1998,T 15.2 50 111 326 2 
1981.0 1999,T l?,? 50 lkl 311 2 
1982,O 1980.9 12,8 50 lkl 319 2 
l983,o 1981.9 13.1 50 111 303 2 
198k .O 1983.6 lk,2 50 lkl 301 2 
1985.0 178ks6 13.8 50 111 300 2 
1786.1 198516 1108 50 lkl 311 2 
1989,O 1986.6 l?,? I8 lkl 331 2 
1988.1 1987.6 13.1 19 111 318 2 
1989.1 1988.6 1586 50 lkl 316 2 
1990.0 1989,6 8,l k3 lk5 309 2 
1991 .o 1990,6 15.8 18 111 321 2 
1992.0 1991.6 15.k 18 139 329 2 
1993,o 1992.6 19,6 50 lk0 335 2 
199k.l 1993.9 15.8 19 110 313 2 
1995,o 179k.6 15.9 50 IkO 327 2 
1996.0 1795.6 19.9 50 110 319 2 
1799.0 1996,6 13.9 50 lk0 320 2 
1998,l 1997.6 19.6 19 lk0 323 2 
1999.0 1998.6 13.3 18 lk0 328 2 
18OO.D 1999,6 19.1 50 lk0 332 2 
laoid 1800.6 19.3 50 110 3kk 2 
1802.0 1801.6 19.k 50 lk0 315 2 
180300 1802.6 19.k 50 lk0 337 2 
1804 .O 1803,6 18.2 k9 lk0 335 2 
1805.1 1801.6 17.6 18 lk0 339 2 
1806,O 1805.6 19.9 ka iko 339 2 
1809.0 1806.6 19.9 k? 110 3kk 2 
1808.0 1809.6 20.3 18 110 3k9 2 
180911 1808,6 19,l k5 lk0 331 2 
lalo.0 1809.6 2k.l I5 110 3k9 2 
181100 1810.6 21,T k8 lk0 352 2 
1812.0 1811,6 1982 k9 110 333 2 

161 968 693 1.19 1.17 15.3 16.5 1959.1 
‘5k 969 900 1.19 1.19 15.1 16.6 1960.0 
110 766 TO5 1.19 1.19 (5.5 (689 1960.1 
152 969 699 1,lT 1.19 15.5 (619 1960.8 
162 969 698 1919 1.19 15.8 k6,9 1961.9 
~99 769 693 1.19 1.19 (5.8 (6.8 1963.1 
161 968 693 1.19 1.19 (5.9 19.0 1761.1 
131 969 695 1.19 1.19 (5.9 k9,l 1965,O 
151 969 691 1.19 1.17 16.0 (9.2 1966.2 
190 970 695 1.19 1.19 k6mO k9,k 1969.1 
1k7 990 686 1819 1.19 (6.1 (9.5 1968.1 
153 990 689 1.19 I,19 k6,3 k?,? 1968.9 
145 769 689 1.19 1.19 16.1 19.6 1969.9 
159 790 691 1119 1.19 16.5 k?,? 1990.9 
161 996 900 1.17 1,lT (616 19.8 1991.9 
153 991 699 1,lT 1.19 1669 k9,8 1992.6 
173 992 69k 1.19 1.19 16.9 19.8 1993,3 
163 992 692 1.19 1.19 (6.9 k?,? 199k.5 
119 991 699 1,lT 1.19 1698 k9,9 1995~1 
MO 992 695 1.19 1019 16.8 (8.2 1976.2 
159 993 696 1019 1.19 (6.9 k8,2 1999.k 
I90 993 909 1.19 1.19 k9.0 18.1 1998.3 
12k 968 691 la19 1019 19.1 (8.1 1982.3 
Ilk 967 689 1.19 1.19 19.2 k8,9 1983,l 
I25 968 690 1.19 1.19 k9,3 18.8 1983,9 
IO? 969 686 1,lT 1,lT k9.k (8.8 1981.9 
I25 969 689 1.19 1.19 (9.5 18.8 1986.3 
109 769 685 I,19 1.19 (996 19.0 1986.8 
116 969 696 1.19 1,lT k?,? kg.1 1989.5 
Ilk 969 685 1.19 1.19 (9.8 kg.1 1988.6 
I16 769 689 I,19 1.17 k9,9 k9,2 1989.1 
I83 769 683 la19 1.19 (9.9 kg.1 1989.k 
122 969 685 1.19 1.19 k8,O (9.2 1989mk 
109 969 685 1919 1.19 18.0 19.2 1989.k 
116 968 685 1.19 1.19 (8.0 k9,l 1789.6 
IO3 969 686 1.19 I,19 (8.0 (9.1 1990.6 
199 969 689 1.19 1.19 (8.0 (9.2 1991.2 
126 969 689 In19 1.19 18.0 19.3 1992.1 
IO9 769 691 1.19 1,lT 18.1 k9,5 1992.9 
118 970 688 1817 1.19 (8.1 19.5 1993.9 
117 990 683 1017 I,17 k8,l 19.5 1991.3 
132 990 686 1,lT 1.19 k8,2 (905 1995.3 
120 990 681 1.19 I,19 (8.2 k9,5 1995.9 
128 790 683 1.19 1.19 k8,2 19.9 1796,5 
192 990 681 I,19 1119 18.3 (9.7 1997,3 

550 31.5 2:36 1, 
550 35.5 2:kl 1, 
519 36.6 2:kk 1, 
519 37,5 2:k8 1, 
551 38.5 2:53 1, 
550 39.5 2:58 I, 
5k9 kO,5 3:02 1, 
5k8 (1.5 3:06 1, 
550 k2,6 3:10 1, 
518 (3.5 3:lk 1. 
519 kk.5 3:la l, 
5k6 1595 3:22 1, 
515 (6.5 3:26 1, 
5k3 17.5 3:29 1, 
5k3 18.5 3:3k 1, 
512 49.5 3:39 1. 
510 50,5 3:k3 1, 
511 51.5 3:kT 1, 
511 52.6 3:51 1, 
510 53.5 3:55 1, 
538 5k.6 3:59 1, 
538 55.6 k:O3 1, 
508 56.5 k:ll 1, 
511 57.5 +:I( 1, 
510 58.5 k:l8 1, 
512 59,5 I:22 1, 
512 60,6 k:29 1, 
510 61.5 k:30 1, 
510 62.5 k:3k 1, 
508 63.5 k:38 1, 
508 61.6 k:kt 1, 
508 65.5 k:k6 1, 
508 66.5 I:49 1, 
509 69.6 I:53 1, 
(91 68.5 k:56 1, 
(91 69.5 I:60 1, 
191 90.5 5:03 1, 
189 91.6 5:OT 1, 
490 92.5 5:10 1, 
188 93,5 5:13 1, 
490 71,5 5:16 1, 
191 75.8 S:20 1, 
190 96.5 5:22 1, 
192 97,5 5:25 1, 
(91 98.5 5:28 1, 

9 l,k6 080 
.9 l,k5 0.0 
9 I,39 0.0 
9 1.39 0,o 
9 l.k9 0.0 
9 1.52 0.0 
9 l.kT 0.0 
9 l.kk 0.0 
9 l.kT 0.0 
9 l.kT 0,o 
9 1.15 0,O 
9 l,kT 0.0 
9 l.kT 0,O 
9 l.k3 0.0 
9 1.52 0,O 
9 1.52 0,O 
9 1.19 0,O 
9 1.50 0,o 
9 l.kT 0.0 
9 l.kl 0.0 
9 1.50 0.0 
89 1.16 0.0 
,9 1.58 0.0 
,9 1,kk 0,O 
9 l.k5 0,o 
,9 l.k3 0.0 
9 l.k5 060 
9 l.k6 0.0 
9 1.13 0.0 
9 1.50 0.0 
9 l.k2 0.0 
9 l.k9 0.0 
9 I,10 010 
9 l.kO 0.0 
,9 ltk3 0.0 
9 l.k3 0.0 
,9 1.19 0.0 
9 l,kl 0,o 
9 I,10 0.0 
,9 l.kO 0,o 
9 1.39 0,o 
,9 1,36 0.0 
9 1929 0,o 
#9 I,32 0.0 
9 lsk2 0.0 



DrillBIte Drilling Datr Printout 
COUPAHY : BBP PBTROLRUU 
UBLL : UtHBRVA - 26 

TIUB DBPTE VBRT. ROP UOB RPU TRQ SPP FLOU HOD UBIGET HUD TRHP RRTHS PVT -BIT- BCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DBPTE DIST 89s 

h:m:aec R I r/br klb rip pei 08 deg C I bbl a bb:rr ag I( 

08:59:23 1813.0 1812,6 20.2 18 lk0 350 2898 990 685 1.19 1.19 (8.3 k9s8 1998.1 
D9:02:3k 18lk,O 1813.6 1868 I9 110 338 2897 969 698 1.19 1.19 (8.3 (9.9 1998.9 
D9:05:12 1815.0 18lk.5 19.1 k9 lk0 358 2909 990 901 1,lT 1.19 k8,k kg.8 1999#9 
D9:08:12 1816,O 1815,6 25.0 k9 110 362 2916 990 908 1.19 1.19 (8.5 19.9 1800,k 
D9:10:31 1819,O 1816.5 25.8 k9 lk0 365 2921 990 709 1.19 1,lT 18.5 50.0 1801.1 
D9:13:19 1818,O 1819.5 21.1 I9 lk0 355 2905 990 908 1.19 1.19 (8.6 19.9 1801.8 
D9:15:50 1819,O 1818.5 23.8 18 110 363 2953 990 903 1.19 1.19 (8.6 50.0 1802.9 
D9:30:33 1820.0 1818.6 25,T k5 139 355 2911 969 712 1.19 1.19 k8,9 50.1 1805.8 
D9:33:16 1821.0 1819,6 22.1 kk 136 382 2933 968 911 1.19 1,lT 18.9 19.9 1806.9 
D9:35:19 1822.0 1820.6 29.3 k6 136 355 2921 968 920 1.19 1.19 (II,? k9,9 1809.k 
D9:39:23 1823.0 l821.6 29.0 16 136 338 2923 969 912 1.19 1.19 (8.8 5010 180811 
10:38:11 182k.O 1822.6 31.6 k3 135 342 2889 969 915 1.19 1119 (9.1 50,6 1823.9 
10:39:38 1825.0 1823.6 kl,k 10 139 360 2868 963 690 I,19 1.19 50.1 52.k 1823.9 
lO:kl:28 1826.0 1821.6 32.9 k3 139 365 2899 982 9Ok 1.19 I,17 5Oa2 52.1 1823.9 
lO:kk:5k 1829.0 182506 17.5 k6 139 359 2891 962 902 1.19 1.19 50.3 51.6 1823.9 
lO:k9:31 1828.0 1826.6 23.k I9 139 375 2905 762 909 1.19 1.19 50.k 51.k 1823,T 
11:06:15 1829.0 1829,6 31,3 k5 138 38k 2923 962 689 1,lT 1.19 5O.k 51.3 1823,T 
11:09:27 1830.1 1828.6 5k,l 39 13k 116 2906 955 10 1.19 1.19 50.2 50.1 1823,T 
11:08:36 1831.0 1829.6 51.6 k5 136 133 2836 758 I 1.19 1.19 50,2 50.k 1823.9 
12:15:16 1832.0 1830.6 10.9 39 119 392 299k 969 k 1.19 1019 50.2 50.k 1830.1 
12:19:05 1833.0 1831,6 33.0 I1 118 398 2991 969 k 1.19 1.19 50.2 50,k 1830.5 
12:19:3k 1831.0 1832.6 2k,l k3 120 (09 2962 968 k 1.19 1.19 50,2 50,k 1830.5 
12:23:10 1835.0 1833.6 16,9 k2 121 360 2965 968 k 1.19 1.19 50.2 50.1 1830.6 
12:21:31 1836.0 183k.6 kk,? k0 120 (06 2911 968 k 1917 1.17 50.2 50,k 1830.6 
12:33:10 1839.0 1835.6 39,6 38 120 (Ok 2915 966 I 1.19 1.19 50.2 50.k 1830,T 

POOfl to cut core 
hiday 08 October 1993 
cell,2 DBS CD93 
D0:15:29 1810,O 1838,6 
DO:l9:50 1811.0 1839,6 
DO:21:08 18k2.0 1810,6 
D0:23:15 1813.0 1811.6 
10:25:15 1811.0 18ktn6 
DO:tT:OT 18k5.0 18k3,6 
DO:29:01 1816.0 18kk.5 
DO:30:51 1819.0 1815.5 
D0:32:09 1818,O 181685 
DO:33:27 1819,O 1819,5 
DO:35:13 1850.0 1818.5 
D0:36:53 1851.0 1819,5 
D0:38:29 1852.0 185Oa5 
DO:kO:k3 1853.0 1851.5 
DO:k3:22 185k ,O 1852.5 
DO:k8:23 1855.0 1853,5 

20.9 12 79 399 901 336 190 1.19 1119 k6,9 k6,2 1839,O 
25.5 19 89 535 911 336 150 1.19 1.19 16.9 k6,O 1839.0 
18.2 20 79 615 685 336 151 1.17 1019 (6.5 15.9 1839 .O 
28.3 18 83 568 913 339 118 la19 1.19 k6,k (5.9 1839.0 
30.3 18 83 593 921 336 212 1.19 1.19 16.3 k5,7 la39.0 
32.1 18 8k 569 926 336 229 1.19 1.19 (6.2 k5,9 1839.0 
30.9 18 89 521 9k8 337 221 1,lT 1,19 16.1 (5.9 1839 ,O 
33,5 18 88 5k6 951 339 228 1.19 1.19 (5.9 15.9 1839.0 
16.2 19 88 516 716 337 193 1.19 1,19 k5.8 15.9 1839 .O 
1602 18 88 536 916 337 166 la17 1.19 (508 k5,9 1839.0 
31,O 18 87 511 939 337 161 1.19 1.19 15.6 15.9 1839 .O 
36,5 19 88 591 718 337 198 1.19 la19 (5.5 (5.8 1839.0 
37,5 19 88 520 926 337 157 1.19 l*lT k5.k k5,T 1839,O 
26.9 19 88 527 922 339 180 1.19 I*19 (5.3 (5.7 1839,O 
22,6 19 88 196 720 337 218 1117 1.17 k5+2 (5.6 1839,O 
13.3 19 81 531 918 337 98 1.17 1.17 k5,O (516 1839,O 

191 99.5 5:3l 1.19 1.39 0.0 
(91 80.5 5:35 I,19 1.38 0.0 
490 81.5 5:38 1.19 1.39 0.0 
190 82.5 5:kO 1.19 I,31 080 
490 83.5 5:kl 1.19 1.29 0.0 
k88 81.5 5:k5 1.19 1,3k 0.0 
49k 85.5 5:ka 1.19 1.33 0.0 
501 86.5 5:50 1.19 1.20 0.0 
502 89.5 5:53 1.19 1.30 0,o 
5Ok 88.5 5:55 1.19 1.2k 0.0 
506 89.5 5:59 I,19 1,ar 0,o 
511 90.5 5:59 1.19 1.16 0.3 
5lk 91.5 6:00 1.19 1.10 0.3 
515 92.5 6:02 1.19 1.19 0.3 
519 9305 6:05 1.19 1.39 0.3 
52k Oka5 6:08 1.19 1.32 0.3 
513 95.5 6:10 I,19 1.20 0.3 
538 96,6 6:11 1119 1.00 0.3 
535 99.5 6:12 1.19 1.08 0.3 
510 98.5 6:16 1119 1.06 0.1 
5k2 99.5 6:18 1.19 1.13 0,l 
541 100.5 6:tl 1.19 1.23 0.1 
519 101.5 6:kk 1.19 1.33 On1 
518 102.5 6:26 1.19 1.01 0.1 
563 103.5 6:27 1.19 1.05 0.1 

-518 I.0 0:03 2.19 O*kk 0.09 
522 2.0 0:05 2.19 O,k8 0.09 
52k 3.0 0:09 2.19 0.52 0.09 
526 k,O 0:ll 2.19 0.17 0.09 
528 5.0 0:13 2.19 O.kb 0.09 
528 6.0 0:ll 2.19 O.k5 0.09 
532 9.0 0:16 2.19 O.k6 0,09 
532 8.0 0:18 2,19 O,kI 0.09 
533 9.0 0:20 2119 O&k1 0.09 
534 10.0 0:tl 2,18 0,kl 0,09 
536 ll,O 0:23 2.19 045 0.09 
538 12.0 0:2k 2.19 0.41 0.09 
538 13.0 0:26 2.18 0.14 0,09 
5k2 lk,O 0:28 2618 0.18 0,09 
Sk3 15.0 0:31 2,111 0.60 o,o$ 
519 16.0 0:35 2.18 0.51 o,o$ 
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DrillBfte Drilling Data Printout 
COUPAWY : BEP PBTROLBUU 
UBLL : UIHBRVA - 2A 

TIUB DBPTE VBRT. ROP UOB RPU TRQ SPP FLOU HUD UBIGET HUD TBUP RBTHS PVT -BIT- BCD DXC GAS 
DBPTE IN OUT IN OUT IN OUT DBPTE DIST ERS 

l:m:aec I I r/br klb arp psi BPI Ql deg C I bbl m bh:rr rg x 

‘OOE to recover core 
iRB#k, 1 Eugbee JD8 
lIE rearing rnd vrrbing to bottom, circulrte bottom up, POOE to cut core 
:B#2,0 DBS CD93 
!1:25:29 1866.0 1851.5 1289 15 55 591 652 337 191 1.19 1.19 11.3 (1.6 
!1:31:09 1859.0 1855.5 10.6 16 9k 556 621 339 198 1.19 1.19 (1.1 13.3 
ll:33:20 1858.0 1856.6 30.1 16 106 592 631 339 253 1.19 I,17 (3.9 (3.3 
21:3k:56 1859.0 1859.5 39.3 19 101 651 653 339 191 1.17 1,lT 43.9 k3.3 
11:36:15 1860.0 1858.6 k9.k 16 106 596 920 339 126 1.19 1.19 k3,8 (3.2 
11:39:52 1861.0 1859,5 36.9 lk 109 (15 691 339 156 1.19 1.19 (3.8 (3.3 
2l:k2:09 1862,O 1860.6 11.0 18 109 388 859 339 91 1,lT 1.19 1306 k3,5 
21:15:10 1863.0 1861.5 21.0 20 100 661 699 339 lk? 1.19 I,19 (3.5 Il.5 
11:16:28 186k.O 186285 15.8 lk 106 592 729 339 193 1819 la19 k3.k k3,k 
21:19:53 1865.0 1863.5 k2.k lk 105 633 681 339 251 1.19 I,19 k3.k 13.3 
21:19:35 186610 186k.5 3503 18 96 661 623 339 120 1.19 1.19 13.3 k3.k 
21:51:50 1869.0 1865.5 26.7 lk 106 196 625 339 192 1419 1.19 (3.3 (3.3 
21:53:13 1868,O 1866.5 32.3 19 105 616 630 339 219 1.19 1.19 k3,2 (3.2 
21:55:02 1869.0 1869,5 15.3 lk 106 585 668 339 225 1.19 1,lT (3.1 k3.1 
21:56:k6 1890.1 186815 39.9 15 101 605 691 310 122 1.19 1.19 k3,l (3.2 
21:58:05 1891.0 1869.5 k5.k 13 106 559 938 339 18k 1.19 1.19 k3,O (3.0 
21:59:29 1892.0 1890.5 12.9 lk 105 613 906 339 136 I,19 1.19 13.0 Il.2 
22:00:51 1893,O 1871.5 (3.9 13 105 592 956 339 231 I,19 1.19 (3.0 (3.3 
22:01:50 1891,O 1892.5 60.9 12 106 515 961 339 205 1.19 1.19 (3.0 (3.3 
22:03:09 1895.0 1893,5 (5.6 13 106 566 983 339 252 1.19 I,19 (219 (3.0 
22:01:06 1896.0 1891.5 63.2 lk 106 565 810 339 251 1.19 1,lT (2.9 k3,l 
22:05:12 1899,O 1895.5 60.5 lk 106 538 983 339 203 1,lT 1.19 (2.9 k3,2 
22:06:38 1898.0 1896.5 (1.9 15 105 6k2 619 310 209 la17 1,lT k2.9 (3.2 
22:09:57 1879.0 1899,5 k6,k 13 106 606 651 3kO 2k0 1.19 1.19 (2.8 (3.0 
22:09:12 1880.0 1898.5 k9.9 12 106 629 611 3kO 195 1.19 1.19 k2.8 13.1 
22:10:52 1881.0 1899.5 36.0 13 105 636 659 339 219 la19 1.19 k2,8 (3.2 
22:13:30 1882.0 1880.5 29.3 11 109 530 698 339 252 1.19 1.19 12.7 (3.2 

1855.5 5kl 0.5 0:05 2.19 0.18 0.03 
1855,5 5kT 1.5 0:ll 2,19 0.63 0.03 
1855.5 518 2.5 0:13 2.19 0.52 0.03 
1855.6 550 3.5 0:lk 2.20 0.51 0,03 
185516 551 k.5 0:16 2.19 O.kT 0.01 
1855.6 553 5.5 0:lT 2,19 O.k3 0.01 
1855.6 556 6.5 0:22 2.19 0.58 0.01 
1855.6 558 9.5 0:25 2.19 0.53 0,01 
185516 560 8.5 0:26 2,19 O.kl 0.01 
1855.6 561 9.5 0:27 2.19 0.12 0.01 
1855,6 563 10.5 0:29 2.19 O,k5 0,01 
1855.6 563 1115 0:31 2,19 Oak? OaO7 
1855,6 565 12.5 0:33 2.19 0.19 0.01 
1855.6 569 13.5 0:lk 2.19 0,kl 0.0: 
1855.6 566 lk.6 0:36 2118 Omk3 0.0: 
1855.9 569 1515 0:38 2.18 O.kl O,O: 
185599 569 16.5 0:39 2.18 Oak2 O.Oi 
1855.7 568 19.5 0:kO 2.18 O.kl 0.01 
1855.9 591 18.5 0:kl 2.18 0.39 0.0: 
1855.9 569 19.5 O:k3 2018 0,kO 0.03 
185509 569 20,5 0:kk 2.18 0.38 0.03 
1855.9 590 21.5 0:kI 2.18 0.38 0,03 
1855.9 590 22.5 O:k6 2.19 O.k2 0.03 
1855.9 590 2305 0:kT 2,111 0.10 0.03 
1855.9 592 21.5 0:kO 2,18 O.kO OaO3 
1855,T 593 25,5 0:50 2.18 O,k3 0,03 
1855.9 595 26.5 0:53 2.18 O.kk 0.03 

POOB to recover core 



DrillBfte Drilling Data Printout 
COMPANY : BIIP PBTROLRUH 
UBLL : HIHBRVA - 2A 

TIM DBPTE VBRT, ROP UOB RPU TRQ SPP FLOU 
DRPTA IN OUT 

h:am:sec I I r/h tlb amp psi BPr 

Saturday 09 October 1993 
NB#6 Sdtb HZSD 12.25’ 18116x16 jets 
11:58:39 1883.0 1881.5 25,9 8 99 211 2621 699 693 
12:02:08 188k.O 188295 1805 26 115 316 2909 954 Tlk 
12:01:51 1885.0 1883,5 22.1 37 118 3kk 2928 955 929 
12:OT:lO 1886.0 188k.5 25.9 36 118 330 2891 955 925 
12:08:53 1887.0 1885.5 35.1 35 118 328 2938 755 920 
12:11:05 1888.0 1886.5 2782 35 118 328 2931 951 921 
12:12:39 1889.0 1887,k 38.2 35 118 329 2919 755 921 
12:15:Ok 1890.0 1888.5 2k,8 35 118 336 2919 755 901 
12:19:31 1891.1 1889.5 28.2 36 118 336 2931 955 923 
12:20:3k 1892,l 1890,5 23.8 36 118 338 2906 956 929 
12:23:28 1893.0 1891,5 20,6 37 118 327 2929 956 909 
12:25:k8 1891.0 1892,k 2597 35 118 335 2955 959 909 
12:29:58 1895,l 1893.5 30.2 37 118 319 2893 758 912 
12:30:59 1896.0 189k.k 21.0 38 118 359 2989 960 932 
12:3k:59 1897.0 1895,k 17.0 38 118 286 2885 960 958 
12:39:kD 1898.0 1896,d 13.2 38 118 300 29k5 962 920 
12:13:05 1899,O 1897.1 19.2 32 118 297 2916 963 936 
12:51:50 1900,O 1898.k 7.5 32 116 288 2916 763 916 
12:55:18 1901,O 1899.k 19.3 36 103 318 29k7 765 921 
12:57:19 1902,O 19OO.k 23.8 35 119 328 291k 965 Tkk 
13:00:43 1903.0 1901,k 20.8 31 119 319 2929 96k 931 
13:01:03 1901.1 1902.5 18.2 29 119 305 2934 965 942 

HUD UBIGBT 
IN OUT 

a 

HUD TBHP 
IH OUT 
deg C 

RBTHS 
DEPTH 

I bbl 

-BIT- BCD DXC GAS 
DIST HRS 
I bh:rr ag X 

‘13:k8:39 1905.0 1903,k 18.9 29 116 339 295k 956 929 

1.17 1.19 
1.19 I#19 
1.17 1.17 
1.17 lnl? 
1.17 1.17 
1.19 1.19 
1.19 In17 
1619 1.17 
1.19 1019 
1.19 1.19 
1.19 1117 
1.19 1.19 
1.19 1.19 
1.19 1.17 
1.17 1#19 
1.17 1117 
1.19 1.19 
1119 1.19 
1,lT 1.19 
1,lT 1.19 
1.19 1119 
1.19 1.17 
I,19 1.19 

39.9 10.6 1882.0 
(0.8 (312 1882.5 
kl.0 13.1 1882.6 
kl,l k3,2 1882,T 
1112 k3,k 1882.9 
(1.3 13.1 1882,8 
(1.5 (3.3 1882.8 
1116 (315 1882.9 
11.9 (3.9 1883.0 
(1.8 (3.9 1883,l 
(1.9 13.8 1883.1 
k2,1 (3.8 1882.8 
(2.2 1308 1883.1 
1283 k3.8 1883.1 
12&k kk.0 1883mk 
12.5 kkal 188k 00 
12.9 11.0 1883.6 
(2.9 kk,k 1886.2 
(391 kk.8 1889.5 
43.2 kk.9 1888.k 
13.2 (1.6 188915 
(3.3 kk.8 1890.6 
(3.2 k3,3 1898.2 

589 1.0 0:02 2.12 0,29 0.14 
576 210 0:05 2.12 0063 0,lk 
593 3.0 0:08 2,12 0.69 0.15 
571 I.0 0:lO 2.12 0.6k 0.19 
572 5.0 0:12 2,12 0859 0.18 
57k 6.0 0:lk 2.12 0863 0.19 
573 9.0 0:16 2.12 0.58 0.20 
593 8.0 0:18 2.12 Oa6k 0.21 
569 9.1 0:20 2.12 0.63 0.22 
573 10.1 0:23 2.12 0.66 0.22 
570 11.0 0:26 2.12 0.68 0.21 
568 12.0 0:29 2.12 0.61 0.18 
571 13.1 0:31 2.12 0.63 0.19 
569 lk.0 0:3k 2.13 0966 0621 
568 15.0 0:38 2,12 0.91 0.20 
567 16.0 0:#3 2,13 0.95 0.21 
569 19.0 O:k6 2.13 0.67 0.2k 
561 18.0 0:55 2.13 0.99 0.10 
561 19.0 0:58 2.13 0.68 0.99 
560 20.0 1:Ol 2.13 0.65 2.40 
559 2110 1:Ok 2.13 0861 3.96 
556 22.1 I:07 2813 0.65 kn25 
553 23.0 1:15 2,lk 0,61 0.29 

13:51:26 1906,O l$Ok,k 22,6 36 118 368 3032 769 921 1.19 1.17 (3.1 12.9 1898,6 552 21.0 1:lT 2.11 0.66 0.27 
13:51:12 1907,O 1905nk 21.9 35 118 369 2962 770 921 1.19 1.17 (2.9 11.1 1899.0 519 25.0 1:20 2.11 0.66 0.29 
13:55:55 1908,O 190601 3k.8 36 118 (03 2973 771 925 1.19 1.17 12.8 kk,? 1899.3 552 26.0 1:22 2.11 0.59 0.25 
13:59:19 1909vO 1907.1 17.7 36 118 391 3006 792 923 1.17 1.19 (2.9 (5.1 1899.8 553 2780 1:25 1.19 1.2k 0.22 
lk:O2:15 19lOaO 1908.1 1705 36 118 117 2971 772 939 1119 1.17 (3.1 (501 1900.3 551 27.5 1:29 1.19 1,2k 0.20 
lk:O6:13 19llnO 1909.1 19.3 33 118 396 3020 973 913 la17 1017 13.2 15.5 1900.8 5k9 28.5 1:32 1.19 1.22 O.kD 
lk:l2:k7 1912.1 1910.5 12.3 33 118 37k 2890 959 923 1.19 1019 13.6 (5.9 1901.7 516 29,6 1:39 1.19 1.30 1.70 
lk:l6:kO 1913.0 19ll.k 15.1 31 118 (31 2886 755 718 1.17 1117 k3.8 (5.9 1902.3 551 30.5 I:13 1.19 1.21 1.88 
11:20:19 1911.0 1912.k 16,k 30 118 425 2902 955 901 1117 1.17 kk.0 (6.2 1902.8 5k8 31.5 l:k6 1.19 1.20 1.31 

POOH to cut core. 
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DrillEyte Drilling Data Printout 
COHPANY : BHP PETROLEUH 
UELL : HINERVA - 2A 

rrInE- DEPTH VERT. ROP 108 RPM TRQ SPP FLOW MUD WEIGHT MUD TEMP RETNS 
DEPTH IN OUT IN OUT IN OUT DEPTH 

h:nn:sec I I n/hr klb amp psi !Pfl S! deg C n 

10 Ott 1993 
RIH with C812.1 DES CD93 TFM.503 
03:40:14 1916.1 1914.5 43.4 11 83 541 737 324 236 1.17 1.17 41.9 41.5 
03:41:44 1916.5 1914.9 25.4 12 86 544 733 323 205 1.17 1 ,I7 41.9 41.2 
03:42:28 1917.0 1915.4 26.7 12 94 575 712 323 169 1917 1.17 41.8 41.0 
03:43:26 1917.5 1915.9 35.3 13 100 551 731 323 169 1.17 1.17 II,7 40.9 
03:44:03 1916.0 1916.4 36.0 13 104 537 760 323 149 1.17 1.17 41.7 40.6 
03:44:46 1916.5 1916.9 45.0 14 104 566 758 323 172 1.17 1.17 41.6 40.8 
03:45:25 1919.0 1917.4 43.9 15 104 600 765 323 209 1.17 1.17 41.5 4088 
03:46:03 1919.5 1917.9 46.8 16 104 569 788 323 194 1.17 1.17 41.5 40.9 
03:46:32 1920.1 1918.5 66.7 18 105 586 800 323 162 1.17 1.17 41.5 41.0 
03:47:15 1920.5 1918.9 56.4 17 105 582 794 323 211 1.17 1.17 41.4 41.0 
03:48:04 1921.1 1919.5 39.1 16 104 608 788 323 231 1.17 1817 41.4 40.9 
,03:48:19 192185 1919.9 56.0 17 104 645 797 323 206 1.17 1.17 41.4 JO.! 
03:49:09 1922.1 1920.5 55.6 18 100 711 788 323 255 1.17 1.17 41.3 40.8 
03:49:59 1922.5 1920.9 36.0 18 101 684 800 323 265 1.17 1.17 41.3 40.9 
03:50:27 1923.0 1921.4 45.7 19 103 649 810 323 270 1.17 1.17 4182 41.0 
03:50:58 192385 1921.9 61.0 19 103 628 806 323 259 1.17 1.17 41,2 41.0 
03:53:20 1924.0 1922.4 20.8 17 100 670 786 323 228 1.17 1.17 41.1 41.0 
03:53:49 1924.5 1922.9 21.1 19 102 675 802 323 251 1.17 1.17 41.0 41.1 
03:54:34 1925.0 1923.4 55.7 20 104 599 806 323 224 1.17 1.17 40.9 41.1 
03:55:11 1925.5 1923.9 50.0 20 104 596 800 323 160 1.17 1.17 40.9 41.2 
03:55:39 1926.0 1924.4 55.2 19 105 608 808 323 166 1.17 1.17 40.9 41.3 
03:56:13 1926.5 1924.9 57.8 19 104 647 788 323 223 1.17 1.17 40.8 41.4 
03:57:12 1927.0 1925.4 38.6 18 104 666 755 323 244 1.17 1.17 40.8 41.4 
03:58:05 1927.5 1925.9 32.0 18 104 628 718 323 195 1.17 1.17 40.7 41.4 
03:59:04 1928.0 1926.4 32.1 20 105 554 692 324 135 1.17 1.17 40.7 41,3 
04:00:21 1928.5 1926.9 28.5 20 105 525 723 323 167 1.17 1.17 40.6 41.4 
04:02:30 1929.0 1927.4 17.5 22 105 482 753 323 193 1.17 1.17 40,6 41.6 
04:04:25 1929.5 1927.9 14.8 22 105 491 748 323 192 1.17 1.17 40.6 41.7 
04:05:49 1930.0 1928.3 18.1 23 105 521 745 323 162 1.17 1.17 40.6 41.7 
04:07:38 1930.5 1928.9 18.7 23 105 485 743 323 180 1.17 1.17 40.6 41.6 
04:08:56 1931.0 1929.4 19.3 23 105 498 746 323 184 1.17 1.17 40.6 41.5 
04:10:17 1931.6 1929.9 22.7 22 104 610 726 323 200 1.17 1.17 40.6 41.4 
04:10:52 1932,O 1930.3 31.0 22 103 679 714 323 201 1.17 1.17 40.6 41.4 
04:12:10 1932,5 1930.9 31.8 20 103 699 724 323 194 1.17 1.17 40.6 41.4 
04:12:54 1933.0 1931.3 29.5 20 104 612 736 323 189 1.17 1.17 40.6 41.4 
04:14:16 1933.5 1931.9 28.5 21 104 527 738 323 221 1.17 1.17 40.6 41.4 
04:15:32 1934.0 1932.3 22.8 22 105 467 735 323 221 1.17 1.17 40.6 41.4 
04:16:09 1934.5 1932.8 31.9 21 104 527 735 324 149 1.17 1,17 4086 41.4 
04:16:58 1935.0 1933.4 42.6 20 104 610 728 324 135 1.17 1.17 40,6 41.5 
04:17:43 1935.5 1933.8 38.3 20 104 589 722 324 158 1.17 lml7 40.6 41.5 
04:18:27 1936.0 1934.3 40.2 20 104 593 740 324 187 1.17 1.17 40.7 41.5 
~04:18:59 1936.5 1934.9 51.6 20 104 599 764 324 199 1.17 1.17 40.7 41.5 
‘04:19:32 1937.0 1935.4 56.5 20 104 638 783 324 191 1.17 1.17 40.7 41.5 

1915.0 522 1.1 0:06 1.18 0.75 0.00 
1915.0 522 1.5 0:07 1.18 0.75 0.00 
1915.0 520 2.0 0:08 1.18 0.83 0.00 
1915.0 523 2.5 O:O! 1.18 0.72 0.00 
1915.0 521 3.0 0:09 1.18 0.78 0.00 
1915.0 522 3.5 0:lO 1.18 0.78 0.00 
1915.0 524 4.0 0:ll 1.18 0.79 0.00 
1915.0 523 4.5 0:tl 1.18 0.78 0.00 
1915.0 524 5.1 0:12 1.18 0.78 0,OO 
1915.0 526 5.5 0:13 1.18 0.76 0.00 
1915.0 528 6.1 0:13 1.18 0.82 0.00 
1915.0 524 6.5 0:14 1.18 0.79 0.00 
1915.0 526 7.1 0:14 1.18 0.75 0.00 
1915.0 527 7.5 0:15 1.18 0.77 0.00 
1915.0 527 8.0 0:16 1.18 0.82 0.00 
1915.0 526 8.5 0:16 1.18 0.82 0.00 
1915.0 526 9.0 0:19 1.16 0.95 0.00 
1915.0 528 9.5 0:19 1,18 0.98 0.00 
1915.0 529 10.0 0:20 1.18 0.79 0.00 
1915.0 527 10.5 0:20 1.18 0.85 0.00 
1915.0 531 11.0 0:21 1.18 0.78 0.00 
1915.0 529 11.5 0:22 1,18 0.78 0.00 
1915.0 530 12.0 0:23 1,18 0.84 0.00 
1915.0 526 12.5 0:23 1.18 0.82 0.00 
1915.0 530 13.0 0:24 1.18 0.90 0.00 
1915.0 535 13.5 0:26 1.18 0.69 0.00 
1915.0 532 14.0 0:28 1.18 1.06 0.00 
1915.0 531 14.5 0:30 1.18 1.01 0.00 
1915.0 540 15.0 0:31 1.18 1.07 0.00 
1915.0 542 15.5 0:33 1.18 1.09 0.00 
1915.0 541 16.0 0:34 1.18 1.05 0.00 
1915.0 539 16.6 0:36 1.18 1.05 0.00 
1915.0 544 17.0 0:36 1.18 0.93 0.00 
1915.0 540 17.5 0:37 1.18 0.97 0.00 
1915.0 541 18.0 0:38 1.18 0.92 0.00 
1915.0 541 18.5 0:40 1.18 0.90 0.00 
1915.0 542 19.0 0:41 1.18 1.00 0.00 
1915.0 542 19.5 0:4l 1816 0.92 0.00 
1915.0 542 20.0 0:42 1.18 0.85 0.00 
1915.0 543 20.5 0:43 1.18 0.90 0.00 
1915.0 542 21 .O 0:44 1.18 0.86 0.00 
1915.0 540 21.5 0:44 1.18 0.85 0.00 
1915.0 540 22.0 0:45 1.18 0.78 0.00 

PVT -flIT--- ECD DXC GAS ’ 
DIST HRS I 

bbl II hh:mn sg x I 



DrillByte Drilling Data Printout 
COMPANY : BHP PETROLEUM 
WELL : WINERVA - 2A 

TIME DEPTH VERT, ROP YOE RPM TRQ SPP FLOW MID WEIGHT MUD TEHP RETNS PVT -BIT- ECD DXC GAS 
DEPTH IN OUT IN OUT IN OUT OEPTH DIST HRS 

h:nn:sec II II n/hr klb anp psi !Pl S! deg C II bbl II hh:nm sg x 

04:20:17 1937.5 1935.8 46.1 20 104 609 796 324 179 1.17 1.17 40.7 41.5 1915.0 541 22.5 0:46 1.18 0.81 0.00 
04:20:58 1938.1 1936.4 42.4 19 104 600 809 323 190 1.17 1.17 40.7 41.5 1915.0 538 23.1 0:46 1.18 0.84 0.09 
04:21:25 1938.5 1936.8 53.3 20 104 622 811 324 195 1.17 1.17 40.6 41.5 1915.0 542 23.5 0:47 1.18 0.81 0.00 
04:21:59 1939.0 1937.3 58.5 20 104 605 799 324 195 1.17 1.17 40,7 41.4 1915.0 541 24.0 0:47 1.18 0.77 0.04 
04:22:32 1939.5 1937.8 53.6 20 104 602 793 324 175 l.tT 1.17 40.7 41.4 1915.0 541 24.5 0:48 1.18 0.79 0.00 
04:23:06 1940.0 1938.3 53.7 20 104 642 766 324 166 1.17 1.17 40.7 41.4 1915.0 543 25.0 0:48 1.18 0.79 0.00 
04:24:01 1940.5 1938.8 40.4 20 104 620 759 324 199 1.17 1.17 40.7 41.4 1915.0 541 25.5 0:49 1.18 0.85 0.00 
04:24:38 1941.0 1939.3 39.1 19 104 566 771 324 166 1.17 1.17 40.7 41.3 1915.0 540 26.0 0:50 1.18 0.85 0.00 
04:24:57 1941.5 1939.8 64.3 19 104 563 793 324 150 1.17 1.17 40.7 41.3 1915.0 541 26.5 0:50 1.18 0.83 0.00 
04:25:39 1942.0 1940.3 59.0 19 105 577 801 324 158 1.17 la17 40.7 41.3 1915.0 540 27.0 0:51 1.18 0.76 0.00 
04:26:22 1942.5 1940.8 42.4 19 105 575 778 324 181 1.17 1.17 40.7 41.3 1915.0 540 27.5 0:52 1.18 0.83 0.00 
04:27:13 1943.0 1941.3 38.4 18 105 562 754 324 158 1.17 1.17 40.7 41.3 1915.0 544 28.0 0:53 1.18 0.84 0.00 
POOH wet, pump slug, FLC, cant POOH, Retrieve 27,731 core, 
RIH with RRCB2.2, TFAzl.503 to cut corel5, 
16:59:04 1944.1 1942.4 4.1 24 105 705 733 334 350 1.17 1.17 42.0 41.5 1942.9 489 1.1 0:16 1.18 1.30 0.04 
17:01:07 1944.5 1942.8 4.5 18 126 569 920 333 315 1.17 1.17 41.8 41.6 1942.9 488 1.5 0:18 1.18 1.24 0.04 
17:03:44 1945.1 1943.4 12.9 11 127 524 1094 332 236 1.17 1.17 41.6 41.8 1942.9 492 2.1 0:21 1.18 1.00 0.04 
17:05:06 1945.6 1943.9 18.7 11 128 532 1056 332 223 1817 1.17 41,6 41.8 1942.9 494 2.6 0:22 1.18 1.11 0.04 
17:06:09 1946.0 1944.3 24.7 11 127 607 1010 333 210 1.17 1.17 41.5 41.8 1942.9 491 3.0 0:23 1.18 0.88 0.04 
17:07:08 1946.6 1944,9 29.6 11 125 633 1009 333 230 1.17 1.17 41.5 41.6 1942.9 492 3.6 0:24 1.18 0.89 0.04 
17:08:22 1947.0 1945.3 27.1 11 125 645 1010 333 231 1.17 1.17 41.5 41.5 1942.9 494 400 0:25 1.18 0.85 0.04 
17:09:23 1947.5 1945.8 26.5 11 124 650 1011 333 234 1.17 1.17 41,4 41.4 1942.9 494 4.5 0:26 1.18 0.86 0.04 
17:lO:lO 1948.0 1946.3 33.3 12 125 673 1015 333 197 1.17 1.17 41.4 41.3 1942.9 494 5.0 0:27 1.18 0.82 0.04 
17:11:35 1348.5 1946.8 27.3 12 124 650 1019 333 212 1,17 1.17 41.4 41.3 1942.9 492 5.5 0:28 1.18 0.83 0.04 
17:13:38 1949.0 1947,3 17.3 15 127 486 1064 332 257 1.17 1.17 41.4 41.2 1942.9 495 6.0 0:30 1.18 1.01 0.04 
17:15:47 1949.5 1947.8 14.4 17 128 525 1059 332 276 1.17 1.17 41.3 41.2 1942.9 492 6.5 0:33 1.18 0.94 0.04 
17:16:16 1950.0 1948.3 22.8 18 129 596 1031 333 268 1.17 1.17 41.3 41.1 1942.9 495 7.0 0:33 1.18 1.01 0.04 
17:17:50 1950.7 1948.9 32.5 18 126 604 891 333 252 1.17 1.17 41.2 41.0 1942.9 496 7.7 0:35 1.18 1.03 0.04 
17:18:21 1951 ,O 1949.3 28.8 18 127 662 738 333 272 1.17 1.17 41.2 41 .O 1942.9 495 8.0 0:35 1.18 0.95 0.04 
17:19:39 1951.6 1949.9 32.8 19 127 672 704 334 262 1.17 1.17 41.2 41.0 1942.9 496 6.6 0:36 1.18 0.92 0.04 
17:20:42 1952.0 1950.3 34.3 18 127 661 691 334 243 1.17 1.17 41.1 40.9 1942.9 496 9.0 0:38 1.18 0.91 0.04 
17:21:19 1952.5 1950.8 35.9 18 127 642 704 334 215 1.17 1.17 41.1 40.9 1942.9 496 9.5 0:38 1.18 0.94 0.04 
17:22:07 1953,O 1951,3 42.1 17 127 661 719 334 251 1.17 1.17 41.1 40.8 1942.9 495 10.0 0:39 1.18 0.85 0.04 
17:23:05 1953.5 1951.8 33.9 17 127 632 711 334 254 1.17 1.17 41.1 40.7 1942.9 498 10.5 0:40 1.18 0.90 0,04 
17:23:49 1954.0 1952.3 35.3 18 126 644 690 334 216 1.17 1.17 41.0 40.6 1942.9 497 11.0 0:41 1.18 0.90 0.04 
17:24:46 1954.5 1952.8 35.6 18 125 656 688 335 212 1.17 1.17 41.0 40.5 1942.9 496 11.5 0:42 1.18 0.90 0.04 
17:25:46 1955.1 1953.3 34.6 19 125 611 684 335 195 1.17 1.17 41.0 40.5 1942.9 498 12.1 0:43 1.18 0.91 0.04 
17:26:26 1955.5 1953.8 36.0 19 127 610 686 335 192 1.17 1.17 40.9 40.5 1942.9 497 12.5 0:43 1.18 0.91 0.04 
17:26:54 1956.0 1954.3 52.7 18 127 634 684 335 229 1.17 1.17 40.9 40.6 1942.9 495 13.0 0:44 1.18 0.82 0.04 
17:28:09 1956.5 1954.8 35,O 17 128 610 690 334 237 1.17 1.17 40.9 40.6 1942.9 497 13.5 0:45 1.18 0.87 0.04 
17:28:47 1957.0 1955.3 31.7 17 127 614 693 334 218 1.17 1.17 40.9 40.6 1942.9 497 14.0 0:46 1.18 0.91 0.04 
17:2g:3g 1957.5 1955.8 40.0 17 127 597 693 334 262 1.17 1.17 40.9 40.6 1942.9 498 14.5 0:46 1.18 0.88 0.04 
17:30:59 1958.0 1956.3 29.8 16 127 550 697 334 295 1.17 1.17 40.8 40.7 1942.9 497 15.0 0:48 1.18 0.92 0.04 
17:31:37 1958.5 1956.8 30.9 16 128 536 689 334 237 1.17 1,17 40.8 40.8 1942.9 497 15.5 0:48 1.18 0.89 0.04 
17:32:4g 1959.1 lg57,3 32.8 16 128 555 690 334 202 1.17 1.17 40.8 40.8 1942.9 497 16.1 0:50 1.16 0.90 0.04 



DrillByte Drilling Data Printout 
COUPANY : BHP PETROLEUM 
WELL : MINERVA - 2A 

1 
TIME DEPTH VERT, ROP YO8 RPM TRQ SPP FLOW HUD YEIGHT MUD TEMP RETNS PVT ---BIT- ECD DXC 6AS ’ 

DEPTH IN OUT IN OUT IN OUT 
m:sec n II a/hr klb anp psi !Pfl S! deg C 

7:33:25 1959.6 1957.9 45.3 16 128 587 706 334 227 1.17 1.17 40.7 40.8 
7:34:25 1960.1 1958.4 37.8 17 128 622 740 334 237 1,17 1.17 40.7 40.8 
'7:34:54 1960.5 1958.8 40.3 16 128 635 731 334 222 1.17 1.17 40.7 40.8 
~7:35:45 1961.0 1959.3 44.7 15 128 636 723 334 216 1.17 1.17 40.7 40.8 

DEPTH DIST HRS 
a bbl II hh:ra sg x 

942.9 499 16.6 0:50 1.18 0.92 0.04 
942.9 498 17.1 0:51 1.18 0.87 0.04 
942.9 495 17.5 0:52 1.18 0.85 0.04 
942.9 495 18.0 0:53 1.18 0.81 0.04 

17:36:52 1961.5 1959.8 30.5 15 128 605 706 333 231 1.17 1.17 40.6 40.7 1942.9 498 18.5 0:54 1.18 0.89 0.04 
17:37:42 1962.0 1960.3 30.8 15 128 545 690 334 238 1.17 1.17 40.6 40.7 1942.9 497 19.0 0:55 1.18 0.90 0.04 
17:38:35 1962.5 1960.8 34.8 15 128 561 702 334 214 1.17 1.17 40.6 40.7 1942.9 496 19.5 0:55 1.18 0.87 0.04 
17:39:28 1963.0 1961.3 33.8 16 129 583 719 334 221 1,17 1.17 40.6 40,6 1942.9 495 20.0 0:56 1.18 0.89 0.04 
17:40:35 1963.5 1961.8 30.0 18 128 572 708 334 248 1.17 1.17 40.6 40.5 1942.9 497 20.5 0:57 1.18 0.89 0.04 
17:41:39 1964.0 1962.3 27.5 20 128 554 697 334 222 1.17 1.17 40.6 40.4 1942.9 497 21.0 0:58 1.18 0.96 0.04 
17:42:59 1964.6 1962,8 26.1 19 128 548 692 333 200 1.17 1.17 40.5 40.4 1942.9 495 21.6 0:60 1.18 0.95 0.04 
17:44:04 1965.0 1963.3 24.8 19 128 552 696 333 217 1.17 1.17 40.5 40.4 1942.9 497 22.0 1:Ol 1.16 0.99 0.04 
17:44:52 1965.5 1963.8 31.7 19 128 568 718 333 173 1.17 1.17 40.5 40.3 1942.9 498 22.5 1:02 1.18 0.93 0.04 
17:46:08 1966.1 1964.3 29.5 19 127 601 700 333 150 1.17 1.17 40.4 40.4 1942.9 496 23.1 t:O3 1.18 0.95 0.04 
17:47:02 1966.5 1964.8 27.8 18 128 558 677 333 209 1.17 1.17 40.4 40.5 1942.9 497 23.5 1:04 1,18 0.94 0.04 
17:47:49 1967.0 1965.3 35.4 18 129 510 673 333 251 1.17 1.17 40.4 40.6 1942.9 498 24.0 1:05 1.18 O,!O 0.04 
17:49:07 1967.5 1965.8 28.7 18 129 541 674 333 248 1.17 1.17 40.4 40.6 194209 496 24.5 1:06 1.18 0.94 0.04 
17:50:14 1968.0 1966.3 27.0 17 129 551 676 333 244 1.17 1.17 40.3 40.6 1942.9 496 25.0 1:07 1.18 0.95 0.04 
17:51:13 1968.5 1966.8 28.7 18 128 569 677 332 209 1.17 1.17 40.3 40.6 1942.9 494 25.5 1:08 1.18 0.96 0.04 
17:52:11 1969.0 1967.3 30.6 21 128 587 675 332 193 1.17 1,17 40.3 40.6 1942.9 498 26.0 1:09 1.18 0.97 0.04 
:LC, pump slug, POOH. Recovered 26n core, 

;‘ . 



DrillBItt Drilling Datr Printout 
COHPANY : BIIP PBTROLBUU 
UBLL : HIWBRVA - 2A 

I TlUE OBPTE VlllT. ROP ~06 PPK me SPP PLOY KUD IfBIGHt KVD FBHP ums PVT --~I’T--- KCD DXC GAS 
DBPTR IN OUT III OUT IN OUT DBPTE DIST IRS 

,i:mm:mcc m a m/h klb rrp pai OPW WI deg C a bbl a hb:mm rg x 

NBl7 DBS TDl9N 5rlk, 1x13 jcte 
Uondry 11 October 1993 
06:lk:O8 1910.1 1968,3 39.0 16 101 692 2917 811 172 1.17 1.17 
06:15:07 1971.1 1969ak 63.2 17 113 ‘10’1 2837 81’1 766 1,11 1.17 
06:16:09 1972.0 191003 51,6 16 129 180 2879 816 153 1,lT 1,lT 
06:11:05 1913.1 1911.3 18.8 18 130 176 2892 815 167 1,11 1817 
06:18:25 197k.l 1972.3 kk.9 15 118 6k5 286k 815 112 1.1’1 1911 
06:20:3k 1975.0 1973.3 27.7 12 150 603 2851 81k 162 1.11 1811 
06:22:21 1916.0 191k.3 33,9 16 150 611 2832 815 162 1.17 1.17 
06:23:35 1977.0 1975.2 18.3 16 150 665 2855 815 151 1.17 1.17 
06:25:28 1978.0 1!76,3 32.k 11 150 662 2871 815 161 1.1’1 1,17 
06:27:10 197910 I!??,2 35.2 16 150 619 285k 816 155 1.11 l.lT 
06:28:kl 1980.1 1978.3 10.2 13 150 610 28kk 811 T6k 1.17 1.17 
06:2!:38 1981.0 1319.2 62.6 13 150 682 2872 816 753 1.17 I,17 
06:30:55 1982.0 1980.2 k6,8 10 150 611 2891 811 766 1.11 1.11 
06:31:58 1983.1 1981.3 58.1 11 150 720 2882 816 162 1.11 1.17 
06:33:Ok 1981.0 1962.3 51.1 13 lk9 666 2830 811 153 1,lT 1.11 
06:3k:21 1985.1 1983.3 (5.6 lk 119 650 2859 811 767 1.17 1.17 
06:35:50 1986.0 198182 11.6 lk 150 558 2822 816 171 1.17 1,17 
06:31:01 1987.0 1985.2 50.1 13 150 588 2825 816 160 1,lT 1.17 
06:38:35 1988,O 1986.2 38.3 13 150 567 2827 816 112 1.11 1,lT 
06:10:23 1989.0 1987,2 33.3 13 150 576 2811 816 T65 1.11 1.17 
06:12:18 1990,O 1988.2 3103 lk 150 626 2831 816 763 1.11 1.17 
07:52:2k 1991.1 1989.3 18ul 13 119 602 2772 816 151 1.11 1.11 
07:55:Ok 1992eO 1990.2 22ek 13 118 589 2897 822 ‘151 1.1’1 1.1’1 
37:57:31 1993.0 193112 1493 15 98 681 2935 822 152 1.17 1.17 
07:58:23 199111 1992.3 58.6 lk 118 586 2915 822 150 I,17 1.17 
07:59:kO 1995.0 1993.2 k6,6 11 119 552 2907 821 111 1111 1.11 
08:00:55 1996.1 1991.3 k8.6 lk 118 626 28!k 822 I38 l,l? I,11 
08:02:2! 1997.0 19!5,2 38.1 15 118 6kk 292k 822 715 1.17 1.17 
08:03:52 19!8,0 1996.2 k3,2 15 118 635 2921 822 ‘156 1.11 1.11 
08:05:01 1999,O 199782 50.0 13 lk9 63! 2925 822 731 1,11 1.17 
08:06:38 2000.0 1998.2 38.2 lk 118 590 2930 822 ‘tk3 l,l? 1.17 
08:08:23 2001.0 1999.2 3k.3 12 lk9 550 2886 821 Tk3 1.11 1.17 
08:10:03 2002.1 2000.2 37.1 lk lk9 602 2932 822 739 1.11 1.11 
08:11:30 2003.0 2001.2 kl.1 lk 118 631 2915 821 729 I,17 1,lT 
08:13:05 2OOkaO 2002.2 37.7 13 119 590 2912 820 136 1.17 1.17 
08:lk:ll 2005.0 2003,2 55.8 12 149 613 2892 821 819 1,lt 1.11 
08:15:11 2006.0 2OOk,2 58,5 13 116 671 2911 820 851 la17 1.17 
08:16:k6 2007eO 2005.2 k1.k 13 118 575 2922 820 858 la11 1.11 
08:18:19 2008.0 2006.2 38.5 13 119 605 2860 820 815 1.17 1.17 
08:20:16 2009aO 2007.2 30.8 lk lk6 592 2911 820 853 1.11 1.11 
08:22:06 2010.0 2008,t 32,t lk lk9 557 2882 820 860 la17 I,11 
08:tk:Ot 2OlleO 2009s2 31.k lk lk9 580 290k 820 865 1,17 1.17 
08:25:3k 2012aO 201002 39.0 lk lk8 576 2863 820 658 1.17 1.17 

16.6 (7.1 1363.0 
16.6 (7.9 1369.0 
(6.6 1800 1369.0 
16.6 (8.0 1363.0 
16.1 (1.9 1363,l 
k6.T 1186 1363.2 
(6.8 11.9 1363.3 
16.8 (8.0 1363.3 
(6.7 (8.0 136J.k 
k6.8 (‘I,9 1363.5 
(609 (8.0 1369.6 
16.9 18.1 1363~6 
16.9 (8.0 1369,1 
(1.0 (8.1 1363.7 
k?,O 18.1 1363.8 
(1.0 (8.0 1363.8 
11.0 11.9 1363.3 
(7.0 (692 1369,i 
11.0 18.3 1370.0 
17.1 k8,3 1310~1 
k7,3 k8.k 1363~0 
11.3 k8.k 138k .2 
kI,k k9,k 1385.1 
(1.5 kg,1 1386.0 
17.6 kg,‘1 1386.1 
k1,1 (9.1 1386,3 
(7.7 (9.8 1366.6 
17.8 (988 1386.8 
k7,9 kg.8 1381,l 
18.0 19.8 1387.3 
(891 19.8 1381.6 
18.2 19.1 1387,i 
(8.3 (9.1 1388,l 
k8,k (9.7 1388,k 
(8.1 19.1 1388.7 
k8,k (9.8 1386~3 
18.5 19.8 1383.0 
(8.5 kg.7 1383.3 
18.6 kg.6 1963.6 
1811 k9,6 1383~9 
(8.7 4395 1330.3 
18.7 13.5 1930.6 
k8,6 (9.5 1330.3 

183 1.1 0:Ok 1.19 0.82 0.01 
(83 2.1 0:05 1.13 O,t5 0801 
(82 3.0 0:06 la19 0.13 OaOl 
183 1.1 0:OT 1,li O.tk 0.01 
(81 5.1 0:08 l,l9 0,8k 0,Ol 
k83 6,O 0:lO la13 0,90 0.01 
(81 180 0:12 1.13 0,93 0.01 
182 8.0 0:13 1.19 0.85 0.01 
182 3.0 0:15 1.19 0.84 0101 
(83 10.0 0:lT la19 0.91 0.01 
(82 11.1 0:18 1.13 0,8k 0.02 
(81 1280 0:li 1.19 0.15 0.02 
183 13.0 0:2l 1.19 0.16 0.02 
k8k 11.1 0:22 1.13 O,T5 0.02 
(82 15.0 0:23 1.13 0.18 0,02 
181 16,l 0:2k 1.13 0.83 0.02 
(81 It.0 0:25 1.19 0185 0.02 
(81 18.0 0:2? 1.13 0.19 0802 
(82 13.0 0:28 1.13 0.85 0.02 
(81 20.0 0:30 1.19 0,811 0.02 
183 21.0 0:32 1.13 0,91 0.02 
(60 22.1 0:35 la19 1,OO 0.25 
157 23.0 0:38 1.13 0.96 0.21 
(55 2k.O 0:kO 1,19 0.?2 0,23 
(53 25.1 0:kl 1.13 0.17 0.22 
165 26.0 O:k2 1,19 0.18 0.22 
160 27.1 O:k3 1.13 0.81 0.23 
(51 28,O O:k5 1.13 0.88 0.23 
(52 23.0 O:k6 1.19 0.85 0.22 
152 JOsO O:k1 1.19 OS80 0821 
(50 31.0 O:k9 1.13 0.81 0.13 
111 32.0 0:51 1.19 0.85 0.16 
kkk 33.1 0:52 1.19 0.81 0.11 
155 3k.O 0:5k 1,li 0.85 0,12 
163 35.0 0:55 1.19 0,85 0.10 
166 36.0 0:56 la13 0.82 0.08 
163 31.0 0:51 1.19 0.17 0.01 
112 38.0 0:53 1.13 0.83 0.06 
116 3g.O 1:Ol 1.19 0.85 0.05 
(13 kO,O 1:03 I,13 0.31 0,03 
162 1190 1:Ok 1.19 0,83 0,03 
(18 (2.0 1:06 la19 0.90 0.03 
k3k k3,O 1:06 1.19 0.81 0,03 



DrillB#c Drilling Datr Printout 
COIPANY : BllP PBTROLBUU 
UBLL : LIINBRVA - 2A 

TINB 

h:rr:acc m 

DBPTB WT. 9OP UOB EPll TEQ SPP PLOY IUD MIGHT 
DBPTE IN OUT IN OUT 

1 r/br klb rap pei OPH a 

IUD TBNP 
IN OUT 
deg C 

RBTNS 
DBPTR 

m 

PVT -BIp- 
DIST BBS 

BCD DXC GAS 1 

bbl I bb:rr rg x I 

08:27:05 2013.0 2011.2 10.0 13 113 516 2898 820 860 1.17 1,lT 
08:28:52 201k.0 2012,2 31.0 11 113 52k 2889 820 857 1.17 1817 
08:30:2k 2015.1 2013.2 33.1 13 lk9 585 2901 821 8k0 1.17 1.17 
08:31:53 2016.0 2011.2 3Tai 15 lki 571 2868 822 877 1.17 1.17 
08:33: ki 2017*0 201592 32,6 15 150 526 2307 822 859 1,lT 1.17 
08:35:2k 2018.0 2016.2 37.9 lk lki 580 2863 822 863 1.17 1.17 
08:37:17 2013.1 2017.2 35.6 lk lki 557 2883 821 867 1.17 1.17 
08:52:01 2020.1 201883 21.1 lk 150 553 2862 815 892 1.17 1.17 
08:53:2k 2021.0 2013.2 k3,l 11 151 551 2851 811 301 I,17 1.17 
08:54:52 2022,o 2020.2 10.3 10 151 555 2807 811 883 1.17 1.17 
08:56:12 2023.0 2021.2 32.7 11 151 567 2858 810 883 1.17 1.17 
08:57:57 202k.O 2022,l kT,8 15 151 622 2866 811 307 1,lT 1117 
08:53:36 2025.0 202381 36.k 12 151 561 28kk 811 $06 1,lT 1.17 
09:Ol:Ol 2026.0 2021.2 k3,k 11 151 561 2863 811 903 1.17 1,lT 
03:02:16 2027.0 2025.2 18.0 13 151 588 2817 810 877 1,lT 1.17 
03:03:28 2028.1 2026a2 50.7 lk 151 632 2863 803 888 1.17 1,lT 
03:05:22 2023.0 2027.1 3115 lk 151 626 2863 803 901 1.17 1,lT 
03:07:18 203000 202882 31,O 12 151 567 2862 810 302 1,lT la17 
03:03:10 2031.1 202312 35.6 13 151 578 2818 810 887 1.17 I,17 
03: IO:35 2032.0 2030,l 12.0 12 143 683 2886 810 880 l,l? 1.17 
03: 12:2k 2033,O 2031.1 k6a2 11 151 556 2880 811 308 1.17 1.17 
03:13:18 203kaO 203211 11.0 11 151 576 2782 811 313 1.17 1.17 
09:13:57 2035.0 2033.1 13.0 12 150 620 2866 811 300 1.17 1.17 
03:15:lk 203690 2031.1 1096 13 151 617 2878 812 833 1.17 la17 
03: 16:20 2037,O 2035ml 3k.0 10 150 615 2755 811 887 1.17 1.17 
09:18:15 2038.0 2036.1 35,5 lk 150 5Tk 2881 811 831 1.17 1.17 
09:21:38 2033,O 2037.1 
09:23:57 2OkO.l 2038.1 
03:26:17 2OkloO 2039.1 
03:28:38 2012.1 2040,2 
03:31:16 2Ok3,O 2011,l 
03:33: 13 2Okk,O 2012.1 
03:35:00 2015.0 2043.1 
03:37:30 2016.0 2011 .l 
09:33: 12 2017.0 2015.1 
Oi:kl:25 2018,O 201681 
Oi:k3:lk 2019.0 2017,l 
lO:Ok:28 2050.0 2018.1 
lO:OT:k3 2051 ,O 2Okinl 
10: 1O:Ok 2052.0 205Oal 
10:12:18 205311 205101 
lO:lk:l6 205keO 2052.1 
10:15:k3 205510 2053.1 
10: 13:00 2056aO 2051 e 1 
10:21:00 2057,O 2055al 

(8.6 (3.5 1391.1 
1807 1996 1931 *k 
18.6 4306 1331.7 
18.7 13.6 1332.0 
(8.7 kg.6 1332.3 
18.8 13.7 1332,6 
k8,8 kin? lii2,i 
18.8 13.5 1338,8 
18.8 ki,5 1393,6 
4817 ki,5 2000.1 
40,7 13.8 2001.1 
48.7 13.8 2002el 
(8.7 (9.3 2003,l 
48.8 5090 2001.1 
18.6 50.1 2005.0 
(8.8 50.2 2006.0 
k6,9 50.2 2007.3 
18.3 50.2 2008.3 
ki,O 5091 2OOio3 
ki,l 50.0 2010.0 
13.1 19.8 2010.7 
ki,l 50.2 2011.1 
(3.1 50.3 2011.3 
19.1 50,4 201210 
43,l 50.5 2012.5 
(3.1 50.5 2013.6 

k2k Ike0 I:09 1,19 0.8k 0.03 
(21 15.0 1:ll 1.19 0.85 0,03 
ktk 1601 1:13 1.19 0.85 0.03 
123 17.0 l:lk 1.19 0.83 0.03 
k2k 18.0 l:lS 1.19 0.91 0.03 
(23 13.0 1:18 1.19 0.86 0.03 
k23 50.1 I:20 1,19 0.83 O.Ok 
I17 51,l 1:22 1,li 0.37 0.18 
(17 52.0 1:2k 1.13 0.73 0.11 
(16 53,O 1:25 1.19 0.80 0,lT 
Ilk 51.0 1:27 1,li 0.86 0818 
klk 55.0 1:28 1~13 0.83 0.17 
115 56.0 1:30 1.13 0,115 0,lT 
112 57,O 1:31 1.19 0.80 0.20 
kl3 58,O 1:33 1.19 0.81 0.21 
113 59el 1:3k 1.19 0.81 0.21 
108 60.0 1:36 1,19 0.90 0.21 
(08 61.0 1:38 1,19 0.87 0,23 
106 62.1 1:kO la19 0,86 0.26 
JO3 63.0 1:kl 1.13 0.82 0.26 
101 61.0 l:k3 1.13 0.78 0.31 
(02 65.0 1:kk 1,li 0.81 0.31 
kOk 66.0 1:kk 1.13 Oa80 0.31 
JOT 6'1.0 l:k6 1.19 0.83 0.31 
111 68,O 1:kT 1.19 0.81 0.30 
JlO 63.0 1:ki la19 0.88 0.28 

16,6 lk lki 523 2865 812 ilk 1.17 1.17 13.1 50.3 2015.5 103 TO,0 1:52 1,li 1.03 0.23 
28.1 10 151 606 2865 812 $01 1.17 1,lT 13.2 50.3 2016.8 403 71.1 I:51 1,lJ 0,85 0,27 
2507 11 151 585 2895 812 833 1.17 1.17 13.3 50.9 2018,l JO8 72,O 1:57 1.19 0.90 0,22 
30.5 12 151 538 2877 612 $01 1.17 1.17 (3.1 50.3 2013,k 106 73.1 1:5$ 1.13 0.83 0,111 
22.7 12 150 607 2866 813 301 1.17 1.17 13.5 51.0 2020.3 110 7k.O 2:02 1,li 0,9k 0.15 
32.6 12 151 605 2901 813 316 1.17 1.17 13.6 51.1 2022.0 (15 75.0 2:Ok 1.13 0.87 0.13 
33.5 lk 150 601 2870 812 $03 1.17 1.17 13.7 51,2 2023.1 116 76.0 2:05 1.13 0.30 0.10 
23.3 lk 150 601 2871 812 JOk 1,lT 1.17 (3.8 51.2 202k.5 118 77.0 2:08 1,li 0.97 0.01 
3515 13 150 623 2890 812 305 1.17 1.17 ki,! 51.2 2025.k 117 78.0 2:10 1.13 0.87 0.06 
28.7 12 150 615 2871 812 910 1.17 1.17 ki,! 51.2 2026.7 115 73,O 2:12 1.13 0,iO 0.08 
30.8 lk 150 622 2830 812 313 1.17 1.17 50.0 51.2 2027.7 (16 80.0 2:lk 1.19 0.30 0.11 
lk,2 13 111 551 2866 811 900 1.17 1,lT 50.1 51.6 2036.8 (06 81,O 2:18 1.19 1,Ok O,l8 
18,k 13 II? 652 2812 803 883 1.17 1.17 50.2 51.6 203810 kOk 82.0 2:21 la19 O,!! 0,19 
25.3 lk lk8 616 2857 803 873 I,17 1.17 50.3 51,T 2038.5 (02 83,O 2:2k 1.13 0.31 0.19 
27.3 lk lk8 702 2850 808 83k 1817 1817 50,3 51.7 203911 333 81,l 2:26 ltli 0.93 0,18 
30.3 lk 1kT 657 2833 803 890 1.17 1117 5001 51,6 2OkO,3 335 85.0 2:28 1.19 0.91 0,lT 
(186 13 lk? 677 2855 803 836 1.17 la17 50.3 51.8 2010,8 392 86,O 2:2$ 1.13 0,8k 0,lT 
18.2 15 lk6 600 2883 809 889 la17 1.17 50.4 51.8 tOk2.1 392 87.0 2:32 1.19 1.03 0,16 
30,O 12 118 613 2863 803 695 1.17 1117 5O.k 51.9 2012.8 381 88.0 2:3k 1.19 0.88 0,lT 



DrillBrte Drilling Data Printout 
COIIPANY : BUP PBTROLBUR 
URLL : UINBEVA - 2A 
I 

I 
TIM DBPTH VBRT. ROP VOB RPM TRQ SPP PLOY HUD UBIGET UUD TBUP RBTNS PVT -BIT- BCD DXC GAS 

DBPTA IN OUT IN OUT IN OUT DBPTR DIST RRS 
h:mm:eec m I dhr klb amp psi m u deg C I bbl m hh:nr rg 

10:22:56 2058.1 205681 3k.k 12 lk 
10:21:51 2053,O 2057.1 3192 13 lk 
10:27:01 2060,l 2058.1 3091 10 lk 
10:23:13 2061 .O 2053.1 27,2 11 lk 
10:31:13 206201 2060.1 30.1 13 lk 
10:32:58 2063.0 2061.1 31.2 13 lk 
10:35:00 2061 a0 2062.1 23.1 11 lk 
10:37:57 2065.0 206391 20,3 10 lk 
10: k0:22 2066.1 206k.l 25.0 13 lk 
lO:k2:39 2067.0 206581 26.2 lk lk 
lO:kk:33 2068.0 2066.0 31.k 11 lk 
10:50:23 2063.0 2067.1 10.1 lk lk 
10:53:3k 2070,o 2068.1 22.6 15 13 
10:51:58 2071*0 2069.1 12.3 15 lk 
10:56:36 20’12.0 tOTO,l 36,6 lk lk 
10:53:03 2073,o 2071,O 23.5 15 lk 
11:01:26 2071,o 2072.0 26.3 15 lk 
11:03:21 2015,O 2073,O 3103 13 lk 
11:05:23 207681 2071,l 28.7 11 lk 
11:08:lk 2077,o 2075.0 21.7 lk lk 
11:10:55 2078.0 2076,O 22.4 lk 15 
11:28:10 2073.0 2077,o 3.6 13 15 
11:3O:kk 2080.0 2078.0 23.3 12 15 
11:33:33 2081.0 2073,O 21.1 12 15 
11:36:03 2082al 2080,l 26.0 12 15 
11:38:27 2083.0 2081.0 21.3 11 15 
ll:k1:38 2081,O 2082.0 18,8 10 15 
ll:k3:50 2085,l 2083.1 27.6 10 15 
ll:kT:57 2086.0 2081.0 11.6 11 15 
11:53:23 2087.0 2085.0 11.0 11 15 
11:58:k2 2088.1 208601 llak 11 15 
12:03:35 2083.0 2087,O 12.3 lk 15 
12:06:07 2030,0 2088aO 23,T lk 15 
12:08:23 2031.0 2083.0 23.2 13 15 
12:11:18 2032,o 2030.0 21,3 II 15 
12:13:13 2093,o 2031,O 33a2 lk 15 
12: 16:22 2Oik 10 2032.0 13.7 13 lk 
12: Ii:35 2035,O 2033,O 18.6 13 lk 
12:22:01 2036,l 2Oikml 27,l lk 15 
12:2k:OT 20!7,0 2035.0 28m3 lk 15 
12:26:28 2038.0 2096.0 25.1 lk 15 
12:28:3T 2093,o 2037.0 28.0 15 15 
12:3O:k2 2100.0 2038,O 28.7 15 15 
12:34:13 210110 2033,0 13.7 lk 15 
12:33:01 210210 2100,O 12.3 lk 15 

~ 615 2838 808 300 
' 572 28k8 808 893 
1 587 28k5 808 302 
I 682 2821 807 304 
I 635 28lk 807 831 
1 679 2811 803 832 
I 661 2738 816 907 
1 526 2758 816 838 
1 605 2721 816 833 
’ 665 2632 816 311 
1 6Ok 2704 815 831 
’ 531 2673 815 837 

651 2676 816 833 
i 713 2701 815 893 
I 610 2677 815 838 
I ($5 2636 815 300 
I 733 2687 815 881 
I 633 2703 815 835 
I 585 2670 8lk JOk 
I 612 2685 81k 303 

608 2631 812 301 
515 2728 813 903 

, 588 2754 811 838 
671 2756 815 833 

1 638 2711 815 836 
: 53k 2731 815 911 
1 681 2755 815 830 

679 2762 815 836 
700 2713 816 905 

I 616 2615 815 831 
I 563 2536 815 832 
I 665 2566 816 883 
I 665 2582 816 88k 
I 630 2633 815 877 
I 662 2603 816 877 
I 666 2618 816 881 
i 756 2667 817 888 
' TOO 2683 817 838 
I 606 26kk 816 895 

702 2623 816 833 
I 637 2625 815 831 
I 532 2533 815 883 
I 670 2618 81k 683 
I 552 2601 811 899 
! 5k9 2615 81k 883 

,I? I,17 50.1 5193 2043.8 38 
m.17 la17 50.3 51.9 2Okkm6 38 
al? 1.17 5080 51.3 2015.6 33 

m,lT 1.17 (9.9 5lm8 tOk6.6 38 
,,I? I,17 ki,9 51.3 2017.6 33 
al? 1.17 (3.8 51.8 2018,3 33 
al? la17 ki.7 51.3 2019.3 33 
ml? 1.17 13.7 52.0 20ki.k 33 

m.17 1.17 13.7 52.1 2013.1 33 
.,lT 1.17 49.7 5283 2Oki.k 33 
,lT 1,lT ki.7 52.3 20ki.k 33 
117 1.17 (908 52.1 20ki.i k0 
ml? 1.17 50.0 52.k 2050.5 k0 

,,I? 1.17 50.0 52.k 2051,O k0 
,a17 1,lT 50,l 5213 2051,8 I1 
m.17 1.17 50.2 52.3 2053.0 kl 
,a17 1.17 IO,3 52.0 205k.l k2 
..I? 1.17 50,k 52,t 2055,l k2 
,.I? 1.17 50,k 52u2 2055.7 12 
,,lT 1.17 50.5 52.2 2056,i kt 
.a17 lnl? 50.5 5201 2058.2 12 
.a17 1.17 50.5 5210 206k.6 k2 
m.17 1.17 50.1 51,8 2065.2 12 
.a17 1.17 50.1 52.2 2066,2 I1 
,lT 1.17 50.5 52.3 206781 kl 
al? 1.17 50.6 52.2 2068,5 kl 
.I? 1.17 50.7 52.6 206808 kl 
al? 1.17 50.7 52.7 2063,l I1 
617 1.17 50.6 52.1 2070.7 42 

,.I? 1.17 50.8 52,5 2013.3 12 
,.I? la17 50.3 5285 2075.7 12 
,.I? 1.17 51.1 52.6 2077.5 I1 
.a17 1.17 51,3 52.5 2078.7 kl 
,.lT 1.17 5l.k 52.8 2078.8 I1 
s.17 lel? 51.5 52.3 2078.8 kl 
,a17 1,lT 51.2 52.3 2078.8 12 
,,lT 1,lT 51,O 52.3 2078.8 12 
I.17 1.17 50.8 52.8 2079.3 kt 
,a17 1,lT 50.7 52,8 2080.3 k2 
I.17 1.17 50.8 53.1 2080.3 12 
,.lT la17 51.0 53,l 2081.3 k2 
I,17 1.17 5laO 53.1 2082.1 12 
1.17 1.11 51.2 53,O 2083.k 12 
1.17 1.17 51.3 53,O 2081.6 12 
1,lT I,17 51,5 53,2 2086.0 k2 

I 83.1 
1 30.0 

91.1 
1 92.0 
I 93.1 
I Ok.0 
1 95.0 
i 36.0 
i 37.1 
I 9880 
’ 3300 
1 100.0 

101.0 
102.0 

; 103.0 
1 lOk.0 
I 105.0 
I 106,O 
1 107,l 
I 108.0 

103.0 
I 110.0 

11100 
I 112.0 
1 113,l 

111.0 
/ 115.0 

116nl 
’ 117,o 

118.0 
lli*l 

1 120.0 
1 121.0 
; 122,o 
1 123.0 
I 12k.O 
I 125.0 
’ 126.0 
I 12Tel 
i 128.0 
I 123.0 
1 130.0 
I 131.0 
1 132.0 
I 133.0 

2:36 1, 
2:38 1, 
2:kl 1, 
2343 la 
2:k5 1, 
2:k6 1, 
2:k8 1, 
2:51 lo 
2:5k 1, 
2:56 la 
2:58 1, 
3:Ok 1, 
3:OT 1, 
3:08 1, 
3:lO 1, 
3:13 la 
3:15 la 
3:lT la 
3:li lo 
3:22 1, 
3:2k 1, 
3:31 1, 
3:33 1, 
3:36 1, 
3338 1. 
3:kO 1, 
3:kk 1. 
3:k6 1, 
3:50 1. 
3:55 1. 
k:Ol 1. 
k:O6 1, 
k:O8 la 
k:lO 1. 
k:l3 1, 
k:l5 1, 
k:l8 1, 
k:22 1, 
k:2k 1, 
k:26 1, 
k:28 1, 
k:31 1, 
k:33 1, 
k:36 la 
k:kl 1, 

3 0,85 0.18 
9 0.88 0818 
3 0.86 0,18 
,i 0,118 Oal9 
9 0,90 0,li 
.9 0,86 0.20 
3 0,87 0,tl 
9 0.32 0.21 
9 0*33 0,21 
9 0.31 0.21 
,9 0.86 0.21 
3 la13 0,lk 
3 0,96 0.10 
,9 0.85 0.08 
3 0887 0909 
.i 0,38 0.11 
,i 0,95 0.13 
9 0.89 O.lk 
9 0.88 0.16 
9 0,98 0.18 
3 Oa98 On17 
3 la13 0.23 
9 0.83 0.26 
3 0.96 0.25 
9 0.92 0.22 
9 0.90 0.23 
3 0893 0.25 
9 0.86 0,2k 
3 1001 0.17 
9 1.01 0,ti 
9 1,06 0.26 
9 1.03 0.23 
9 0.36 0.22 
3 0.96 0.22 
3 0.99 0.22 
9 0.30 0.22 
3 0.38 0.22 
9 1.00 0.20 
3 0.97 0.21 
3 0.92 0.32 
,9 0,9k 0.33 
89 0.9k 0,3k 
.9 0,9k 0.32 
,9 1101 0.22 
9 1.10 0020 



DrillByte Drilling Data Printout 
COMPANY : BUP PBTROLBVN 
YBLL : NINBRVA - 2A 

TINB DKPT8 VBRT a ROP If06 RPN TRQ SPP PLOY HUD YBIGET HUD TBNP RBTNS PVT -BIT- BCD DXC GAS 
DBPTB IN OUT IN OUT IN OUT DEPTH DIST RRS 

i:mm:aec m m a/hr klb up psi BPB deg C I bbl m hhm rg x 

12:k1:12 2103.0 2101.0 
12:#3:25 2104.1 2102.0 
12:k5:03 2105.0 210310 
12: k8:tl 2106.0 2101.0 
12:5k:kk 2107,O 2105,O 
13:08:02 2108,O 2106.0 
13:10:28 2103.0 2107.0 
13: 15:22 2110.0 2108.0 
13:20:08 2lllaO 2109.0 
13:21:57 2112.0 2110.0 
13:2#: k6 2113.0 211180 
13:29: kl 211k.0 2112.0 
13:40:23 2115,O 2113.0 
13:43:22 2116aO 2111.0 
13:kk:kT 2117.0 211580 
13:16:kT 2118,O 2116,O 
13:k8:31 2113,o 2117.0 
13:50:11 212000 2118.0 
13:51:59 2121,l 2113.0 
13:53:23 212210 2120.0 
13:55:02 2123,O 2121.0 
13:56:55 2121.0 2122.0 
13:58:#7 2125aO 2123.0 
1k:OO:kO 2126nO 212k.O 
11:03:15 2127.1 2125.0 
11:05:3k 2128.0 2125.3 
1#:08:05 2129aO 2126.3 
1#:10:51 2130.1 2128.0 
lk:13:#3 2131,O 2128.3 
1#:16:51 2132.0 2123.3 
lk:li:O6 2133,O 2131aO 
1#:21:15 213kaO 213lni 
1#:2#:08 2135.0 2133.0 
lk:26:11 2136.0 2133.3 
1#:#0:15 2137.0 2134.3 
1#:12:31 213800 2135.3 
lk:kk:35 2139.0 2137.0 
lk:k6:28 2140,O 2137,i 
1#:50:30 21kl.0 2138.3 
1#:53:2k 211210 2133,i 
15:08:37 2143aO 2110.3 
15:13:3k 2lkk,O 2141.3 
15:23:35 2145.0 2lk2s9 
15:25:28 2lk6.0 2143.3 
15:27:12 2117.0 2lkk 13 

27,k lk 152 632 2625 81k 886 
30,O lk 152 656 2655 81k 895 
3kak 14 152 635 2602 81k 883 
18a8 13 152 197 2660 815 901 
9.4 11 152 113 2688 816 883 

10.5 11 150 521 2Tlk 815 884 
21.6 14 lk3 537 2721 815 831 
12.1 15 143 455 2735 817 831 
13.1 15 144 436 2638 818 902 
33.0 15 147 647 2747 818 885 
21.3 15 lk8 546 2735 817 893 
12.1 17 133 450 2752 818 876 
5,6 18 31 457 2769 821 832 

21.3 17 120 528 2783 820 300 
42ak 18 lk3 538 2715 818 886 
23.3 17 lk3 640 2777 818 873 
31.6 18 lkt 618 2768 818 882 
36.0 17 lkl 615 2797 813 831 
36.7 18 138 655 2768 818 830 
33.3 13 133 663 2812 818 883 
38.5 17 112 633 2795 818 866 
3lai 16 lkt 632 2782 817 872 
32,l 17 142 619 2763 816 880 
32.3 16 lk3 634 2807 816 888 
23.5 lk lk5 520 2768 817 875 
25.8 lk 141 557 2783 817 878 
23.8 14 lkk 513 2783 817 883 
21.8 13 lk5 504 2725 816 877 
2088 13 145 516 2Tki 817 834 
18.8 14 lkk 512 2773 817 835 
28.1 13 lkk 557 2803 818 301 
27.8 15 141 515 2783 813 886 
26.1 16 140 614 2772 813 897 
23.1 13 143 603 2783 813 300 
1183 11 141 550 2781 818 888 
26.5 16 lkl 632 2807 819 886 
32,O 16 lk0 638 2786 821 313 
31.8 16 lkt 607 283k 821 928 
11.8 18 lk3 180 2800 821 913 
7.0 18 86 501 2858 823 306 
6,5 18 73 526 2872 823 900 

12.1 19 110 506 2875 823 305 
6.0 19 88 563 2888 823 893 

32.0 18 117 658 2908 82k 900 
31.6 18 lkl 6Ok 2861 821 300 

1.17 1117 51.5 53.2 2086.4 
1817 1.17 51.5 53,3 2086.8 
1.17 1.17 51.6 53.4 2087.0 
1.17 1,lT 51.7 53,l 2087.6 
la17 1.17 51.9 53.3 2088.7 
1,lT 1.17 52.0 53.3 2031.7 
1.17 1.17 52.0 52,k 2032.6 
1.17 1.17 51.3 52,5 tOOk, 
1,lT 1.17 51.7 5382 2036.0 
la17 1.17 51.7 53,5 2036.8 
1.17 1.17 51.7 53.5 2038.0 
1.17 1.17 51.3 53.5 2100,l 
1817 1.17 52.2 53.7 2103.7 
la17 1.17 52,5 5k.O 2105.4 
1.17 1.17 52a6 5k.O 210548 
1.17 1.17 52.6 51.0 2106.0 
la17 1.17 52a6 5k,l 2106,k 
I,17 I,17 52,T 5481 2106.7 
1.17 1.17 52.7 54.0 2106.3 
1.17 1.17 52.8 51.0 2107.0 
I,17 1.17 52.8 5k.0 2107,l 
1.17 la17 52.3 51.0 2107,k 
1.17 1.17 52.3 51.0 2107.7 
1,lT 1.17 53.0 51.0 2107.7 
1.17 1.17 53,O 51.0 2108.2 
1.17 1.17 53.0 54.2 2103.2 
1.17 1.17 53.0 54.0 2103,8 
la17 1.17 53.0 53.3 2110,l 
1.17 1.17 53,O 5kaO 2110,5 
1.17 1.17 52.7 5k.0 2111.9 
1.17 1.17 52.6 51.2 2112.6 
1.17 1.17 52eT 54.2 2113.3 
1.17 1817 52.8 54.2 2113.7 
1.17 1.17 52.3 5#,3 2111.0 
1.17 1.17 52.3 53.6 2114.7 
1.17 la17 52.8 52.1 2115.0 
1.17 1.17 52.8 52.7 2115.6 
I,17 1.17 52.7 53.5 2116.6 
1.17 la17 5207 53.6 2118.9 
1.17 1.17 5206 54.3 212k,O 
1.17 1.17 52.3 54.8 2128.0 
1.17 1.17 53.2 55.0 2123,! 
1,lT 1.17 53,6 55,l 2133,I 
la17 1.17 53,8 55.2 213k,T 
1.17 1,lT 53a8 55.3 2135,T 

123 134.0 #:I3 1.13 0.9k 0.13 
123 135.1 k:k5 1,li 0,iE 0.18 
(28 136,O k:kT 1.19 0.89 0.18 
428 137,O k:IO 1.19 1.00 0.20 
(27 138.0 #:I? 1.13 1,Oi 0.22 
I37 133.0 5:02 1.13 la08 0.03 
I31 lkO.0 5:05 1.13 0.34 0.14 
125 141.0 5:10 I,13 1.11 0.22 
424 142.0 5:15 1.19 I,09 0.2k 
125 143.0 5:16 1.19 Oail 0.25 
125 lkk,O 5:li 1.19 1.00 0,23 
418 145.0 5:2k la13 1.12 0,22 
Ilk lk6.0 5:35 la13 la23 0,16 
kll lkT.0 5:38 I,19 0,98 0,lT 
412 lk8.0 5:39 1.19 0.83 0.11 
410 143.0 5:kl 1.13 0.95 0.11 
408 150,O 5:#3 1,li 0.32 0815 
110 151.0 5:k5 1.19 0,il 0,13 
410 152.1 5:k6 1.19 0.31 0.12 
112 153,O 5:k8 1.19 0,90 0.11 
403 154,O 5:ki la19 0.90 0,ll 
411 155.0 5:51 1,19 0,93 0011 
403 156.0 5:53 1.13 0.33 0,ll 
(08 157.0 5:55 1.19 0.92 0.11 
(06 156.1 5:58 1.19 0896 0.11 
404 159.0 6:00 1.19 0,9k OnIT 
108 160.0 6:03 la19 0.95 0013 
410 161,l 6:05 1.13 0.36 0.10 
103 162,O 6:08 1.13 0.36 0.11 
414 163.0 6:11 1.19 1,Ol 0.13 
414 164.0 6:lk la13 0.31 0.12 
413 165.0 6:16 1.13 0,ik 0.10 
413 166.0 6:li la13 0.96 0.08 
415 167.0 6:21 1.13 0,83 0,OT 
413 168.0 6:26 1.19 l.Ok 0.01 
387 163.0 6:28 1.13 0,95 0.16 
38k 170.0 6:30 1.19 0.32 0.32 
384 lTl,O 6:32 1.19 0.93 0.36 
380 1’12.0 6:36 I,19 1112 0.29 
376 lT3aO 6:k5 1.19 1.17 Oat2 
3Tk lTk,O 6:5k la19 1,18 0.22 
372 115.0 6:59 1.19 la11 0.19 
370 176.0 7:09 1.19 la22 0823 
368 171.0 T:ll It19 0,90 0,2T 
368 lT8,O I:13 I,19 0.92 0.26 



DrillBIte Drilling Data Printout 
COUPAWY : BBP PBTROLBUN 
UBLL : NINBRVA - 2A 

I 1 

I 
TINB DBPTB VBRT. ROP YOB RPM TEQ SPP PLOY NOD VBIGET HUD TBNP PBTNS PVT -BIT--- BCD DXC GAS 1 

DBPTE IN OUT IN OUT IN OUT DBPTU DIST RRS I 
h:mm:sec I I r/hr klb np pei m deg C m bbl m hh:rm rg x 

15:23:01 2118,O 2115.3 3380 16 143 582 2856 821 908 
15:3O:kk 2143.0 2146ni 35.0 16 143 553 2833 821 902 
15:32:27 2150.0 21kT.i 35.0 16 143 554 2886 822 305 
15:3#:12 2151.0 2118.3 26.6 16 lk3 565 2878 821 317 
15:3T:Ol 2152.0 2113.9 26.2 15 144 501 28T2 823 905 
15:#0:18 2153.0 2150.3 18.2 15 143 516 2876 824 901 
15:5l:Ok 215k.O 2151.3 5.8 18 102 kk2 2832 825 831 
15:58:00 2155.0 2152.9 8.1 18 80 506 2835 825 905 
16:Ol:ll 2156,O 2153.3 18a8 18 33 585 2901 826 304 
16:03:51 215100 2154.9 22.5 18 130 586 2323 825 885 
16:OT:lO 2158.0 2155.3 13.2 18 113 556 2903 823 883 
16:Oi: k2 2153,O 2156.3 23.1 18 115 543 2835 822 881 
16:lk:kT 2160.0 2157.3 Ill8 18 145 501 2831 823 885 
16:16:5T 216180 2158,i 21.5 20 lk5 513 2815 822 896 
16:13:32 216280 2153.3 23.2 19 lk5 555 2881 820 835 
16:36:50 2163aO 2160,i 3,5 21 119 k58 2831 820 836 
16:16:2T 218kmO 2161,i 6,2 21 ‘18 133 2791 813 831 
16:53:56 2165.0 2162.3 8.2 tk 16 550 2163 821 89k 
17:15:03 2166.0 2163,i 13,k 21 109 323 2T25 811 831 
17:20:13 2167.0 2161.3 2008 25 117 609 2634 811 815 
17:2#:11 2166,O 2165.3 15.1 26 135 552 2692 811 666 
17:35:53 216980 2166.3 5.5 30 142 483 2726 803 878 

1.17 1.17 53.3 55.4 2136.2 368 173.0 T:l5 1.13 0.32 0.23 
1,lT la17 53.3 5512 2136,3 367 180.0 7:16 1.19 0.31 0,22 
1.17 1.1’1 54.0 55.1 2136.5 368 181.0 T:l8 1.13 0.30 0.20 
1.11 1.11 54.0 55.1 213681 36T 182.0 T:20 la19 0.36 0.19 
1.17 1.17 51.1 55.3 2136.8 366 183.0 7:23 1.19 0.35 0,li 
1.17 1.11 51.1 55.5 2138.0 364 184.0 7:26 1.19 1.02 0.13 
1.11 1.11 54.3 55.8 2141.1 359 185.0 'I:31 1.19 1.2k 0.01 
1.11 la11 54.5 56.1 2142.0 35'1 186.0 7:kk 1.19 1.10 0.08 
1.17 1.11 5k.6 55.3 2142.2 351 181.0 T:kT 1.19 0.98 0.08 
la11 1.11 54.8 56.0 tlk2,k 351 188.0 T:50 1.19 1.01 0.08 
l,lT la11 54.8 55,9 2lk3.0 353 18910 7:53 1.19 1.06 0,OT 
l.lT l.lT 5k.i 56.0 2lk3,5 353 130.0 7:55 1.19 1.02 0,OT 
I,11 1.11 54.9 55.7 2144.1 351 131.0 8:00 1.19 1,lT 0.06 
1.11 1.11 54.3 55,T 21kk.l 358 192,O 8303 I,19 1.01 0.06 
la11 1,lT 54.8 55aT 2lkk,k 353 193,O 8:05 1.19 1.03 0107 
1,lT I,11 54,T 56.1 2151.3 353 lik,O 8:23 1.19 lekk 0.09 
l,lT la17 51.7 5617 2153.k 358 19510 8:32 1,19 1,tl 0.06 
1.11 1.17 5501 56,6 2154.3 353 196.0 8:k0 1.19 1.19 O.OT 
1.17 1,lT 5k.i 5583 2157.0 362 191.0 8:52 1.19 I.11 O.OT 
1.11 1.17 51.3 56,O 215T.T 358 198.0 8:5k 1119 1.10 0.08 
1.11 1,lT 54.3 56.3 2158.1 351 133.0 8:58 1.19 1.21 0.01 
1.17 la17 54.3 56,k 2160,6 353 200.0 3:lO 1.19 1.52 0.04 

TD 21701 POOR to run B-Logr 



APPENDIX IX: Geological-Engineering Morning Reports 



DRILLBYTE MORNING REPORT NO 01 

COMPANY BHP PETl?OLEUM WELL Minexva-2 

DATE 18.09.93 TINE 24:oo -- 

DEPTH 114.0 m LAST REPORT DEPTH - --- - 

RIG OPERATIONS Drillinq 36' Hole. -- 

ENGINEERS 14. Floras / G. Timmis REPORT RECEIVED BY Roget Anderson (OPTR) 

DRILLING REPORT 

Bit No. 1 rv# Set S35J sia. 26’ in Jot@ 3 X 24 
08 ait: Dl8rAnco 29.0 m Mann 3:08 hh:mn -, 9.25 m/hr m lo-15 klb wm 70-80 

I Pmp Prom8 1000/1200 spI( 200 mrquo SO-220 TBB 12700 c?I:) - 0 a:* - 
I 

HYDRAULICS REPORT 

Mud Dmdty II) 1.04 W Uud Dmnmlty at 0.00 sg m 1.04 f-J/m l/l 

08lD - s8liaILy - PPI cl blld8 - 

I4010 VOlua 119 bbls Anmll8? VOluw 111 bbls Tubinq Mluw 4.5 bbls Dlrp1~c.d VOllm. 18.4 bbls 

Carbid. Lag-Calcu1at.d Lao 
e Plowrato 1112 gPm 

brillPtp8 lurnuhr V-1 tMax. Di8. Sac.) a.. DrtllPfpo AMular Val IOpen nolm) e-m 

nclll Collar kmwlar vol (Open Nolo) 6.9 m/min crltlcal va1 7.2 m/min 

l r*~alCI IrO8rn Sy8cm 532pei vr*88ure ia88 nit -- --.-- 152 psi ---- .-._--.-_-.._I_ l Proo*U~ Iam. 292 

roma1m Vml 43 m/set J-t Iaprct force 699 lbf IMP 98 hp 

i PRESSURE PARAMETERS 
~ nrtllinq mcponat 0.63 - 1.07 

Shah rmndty - 

BaeLpround fha - 

Otb.? oam - 

ma. Poxmatioa QD - 

Ilou T-p Returns to seabed 

sh la P8ctor - 

8 - Trip aaa - 0 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Zo1era.n~. - Nln. 88ttrtd hmtura Pra88ura topa Ilola) - 

s8tlutad Pore Pruaurr 1.03 sg FMW Iala. 88tlutod Porm PruNr8 (ops no14 - 8 - 

nu. 88timtad Par. PrYNr. mpa rnld - 0 - &thtod Pret.uro Pru8ur8 8t TD - 

I COMMENTS spud Minerva-2 0 20:30 hrs 18 Sept ---- 1993. RKB-Seabed: 85m. RKB-MSL: 2%. I 

I I 



! 

DRILLBYTE MORNING REPORT NO 02 

I- , I 
COMPANY BHP PETROLEUM WELL Mincrva-2 

DATE 19.09.93 TIME 24:00 

DEPTH 541.0 m LAST REPORT DEPTH 114.0 m -- ----- ---- 

RIG OPERATIONS Drilling g-7/8" Pilot Hole 

ENGINEERS N. tlores / G. Tfmmis REPORT RECEIVED BY Roger Anderson (OPTR) -- 

DRILLING REPORT 

sit Ho. 2 - Security S33SC $180 9.875 in J.~, open jets 

On Bitt Dtmt~De- 420.0 m mNrm 7:oo hh:mm Rop 46.6 m/hr rob S-20 klbs *p#( go-100 

I Pup PrmaS 500-550 fl" 80-100 mrw. 100-220 TBR 54000 cPI:S - ffB:# - 1 

HYDRAULICS REPORT 

mJd DoMlty IS 1.04 sq mJd Doaoity alt 0.00 sq gpJ 1.04 W/W l/l 

ad# - salinity - PPM Cl Soli& - 

Hole VOlur 218 bbls AmWar 001~~ 173 bbls Tublog VOllme 26 bbls blrplacmd VOlW 27 bbls 

Carbidr Laq~CalC~lated hV 
- Plour*t* 533 5fPm 

DrillPlpa Annular Val Max. Dia. WC.) 5 m/min hillPlpa Annular v.1 mpoa HOlOb 56 m/min 

Drill 01hr kmular Vd (MS I40101 _ 119 m/min. Crittcal Vol 21.8 m/min 

l rmmra Loem Syerr 255 psi Promtwo Lou Bit 41 psi 8 l r.am#r. l&M 16% 

Re1rl. V.1 22 m/set Jmt Imet l Ol-Ce 174 lbf NHP 13 hp -7 

PRESSURE PARAMETERS 
Drllll~ uponat O-63 - l-50 Plallno 7-p Returns to seabed -- -- 

Sbal. lhnd ty lba la Pactor - 

8mAq-d 6mm - mx. Polveioa on. - 0 - Trip aam - a - 

I Other 0~ - 

I 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolorubcm - Un. htlmtmd Practurm Prormwo (opa Hold - 

maimtad Corm PruNra 1.03 sq EMW ala. IUtlutod Pm9 Pramuro (Opa Wale) - a - 

mu. B~tImcod Porn l rumuro topa #loI 
s a - &tlntod Practuro Prumtrm at TD - 

COMMENTS Drill to 120m; Spot 300 bbls hi-vis mud; POOH to run 30' csq; RIH 30" casing with PGB L 
stab into 36. hole; R/U cement hose and circ 30 bbls seawater; Test cmt line to 2000 psi and cmt 
casing with 537 sacks cement at 15.9 ppq; Land casing on bottom and observe; POOH with running to 
Make up and RTH with g-7/8" pilot hole assembly; Drill shoe and cmt from 120m-121.5m; Drill 9-7/8 
pilot hole from 121.Sm to 541m. 



A PRESSURE PARAMETERS 

DRILLBYTE MORNING REPORT NO 03 

INlEa 
COMPANY BHP PETROLmM WELL Minerva-2 

DATE 20.09.93 TIME 24:00 

DEPTH 560.0 m LAST REPORT DEPTH 541.0 m - - .-I__- *- 

RIG OPERATIONS R/U Schlur&erger to run charge; Attempt to backoff. 

ENGINEERS N. Plotes / G. Timmis REPORT RECEIVED BY Roger Anderson - (OPTR) 

DRILLING REPORT 
Fltt No. 2 Security S33SF -- Sl80 9.875 in --e JoU open jets 

On Bit: Dtauncr 440m m Hour8 9:12 hh:mm mp 34 .l m/ht yell S-20 klbs *m go-100 

Plnp PC**@ 500-550 $ppII 80-100 T0tqll* too-220 TIF 54000 cPI:8 - 0 Bl8 - --- --- --- 

HYDRAULICS REPORT 

mud Don81ty In 1.04 sg Nud LUwity aut - sg ga) 1.04 w/m l/l (seawater) 

odm - Sallnlty - PPM cl solld8 - 

NOlO VOlW 224 bbls AnrNlu VOluw 177 bbls TUbin) Volttam 28 bbls Di#phcd ‘JolW 27 bbls 

Carbid* hq-Calculatad LW Returns to seabed plour8to 533 smm 

DrlllPlpa Annular va1 mu. Dia. s.c.1 5.2 m/min DrillPtpa AMUhr VOl (Opra ilOb) 55.3 m/m.in 

brlll Collar Annuhr V*l (OP0a MOlml 118.8 m/min crltlcal v*1 21.8 m/min 

Prea*ur* lam syata 257 psi Pr*p8Ur. lam BlI 41 bbls b Pro8surr lau 16% 

sosrl~ V.1 22.1 m/set Jot T-act Varem 173.9 lbf ,,,,P 12.7 hp ---* --- ~*-- 

I-WI 11 lnq hponalL 0.50 - 1.50 CIallnr Tap Returns to seabed -- ---_-- --*e-P 

mar. Pormation am - 0 - Trip 688 - 0 - 

othu 088 - 

1111 - Tlqkt NOI. - 

- Avorrqo $1.. - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tol.rw. - %Ln. C8tlrutd Fracture Pro8ouro tOpa Hal*) - 

- Is8tlmat.d Pora ProemIt. 1.03 sg mw m1n. L8tlrut.d PO?, PrY8uro lopa nolo) a - 

Ilu(. lUt1mt.d Pore Pru8~1. tO?a Ibl*) l - E8tlut.d Practun Prwruro at m - - 

COMMENTS Drill g-7/8. hole from 541~560m; Rig up cmt hose and press test same to 2000 psi; Purrp 45( 
sacks cement at 15.9 ppg; Rig down cmt hose and POOH; Pipe found to be stuck; Circulate and work on stu 
pipej R/U 5’ DP eleVatOtS in mOOIpO1; R/U Schlumbetget and run free-point indicator. _ 

. 
.’ 

t 

. . 



DRILLBYTE MORNING REPORT NO 01 

mmG2 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 21.09.93 TIME 24:00 

DEPTH 115.0 m LAST REPORT DEPTH - 

RIG OPERATIONS Drilling 36. Hole. 

ENGINEERS N. Flotes / G. Timmis REPORT RECEIVED BY G. Howard / J. Boorman(OPm) - 

DRILLING REPORT 
ait No. 1 m Set 5355 ¶ls. 26 in J.t. 3x24/4x20 HO 
on Bit: n1emlce 30 m Hours 1.0 hh:mm K)p 30.0 yoI) 5-15 klbs Km go-120 - -- - 

lwnp Prama 1100/1200 $pm 200 *rqu* 100-220 TBR 7200 cc 118 - -- _-e-m - CP llt( - 

HYDRAULICS REPORT 

Mud Damtty IO 1.04 sg Mud Dmnmity out 0.00 w CCD 1.04 W/'R l/l (seawater) 

ads - Salinity - PPN Cl solidm - 

no10 VOlulu 124 bbls Anarlu v01ulma 115 bbls Tubino volrm 4.3 bbls Dl l plae.d Volrsr, 21 bbls 

Carbide LJq*CJkUlJtJd LJq Returns to seabed plovrJto 1080 mm 

DrlllPtpa Annulrr Vd @fax. Dia. 3oc.i * * DtillPfp. h‘.UlJt v.1 tm HOlO) - - 

Cdl1 CcDllar Annular VJl lOpan Wol*b 6.7 m/min Crltlc~l VaA 7.2 m/min 

Prouura kwm Syatam 623 psi PrrMUrr Lam ctt 143 bbls 

Norxle va1 41 m/set Jet Iwet Poree 659 lbf 

* Pro~mmo kwm 23 % 

~IHP 90 hp 

PRESSURE PARAMETERS 
Drllllrq~amt 0.50 * 1.50 tlowl~n. Tamp Returns to seabed 

shale Irnrld ty ,hJh VJCtOt * 

Bac*pround ON Pyx. r0nnJt10n aJJ -- - a - Trlp OJJ * a  - 

Ot.hU &J - -- 

Cl11 - Tiqht Helm - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick l’ol.r~neJ - rrln. 8stiatad h~cruro Prouuro IOpa Mold * 

Bethtmd Pot- Pruauro 1.03 sg m Wm. Cmtlmatod Par0 Prueur* (Opa Icob) * l - 

Mu. smtlatod Pot0 Prumure (*a Hold a  - DthutJd yractur* Prw~uro at TD * 

coMMEIvrs Moved to Minerva-2A location e 2l:SO hts; spudded at 22:45 hrs. 

7 

. 

. 



: 
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iii.iia 
DRILLBYTE MORNING REPORT NO 02 

IIYJBQ! , 

COMPANY BHP PETROLEUM WELL Minerva-SA 

I DATE 22.09.93 TIME 24:00 

DEPTH 458 m LAST REPORT DEPTH 115 m 
I 

I RIG OPERATIONS Drilling 26" Hole. 
I 

ENGINEERS N. Flores / G. Timmis REPORT RECEIVED BY G. Howard / J. Boorman(OPTR) 

I Puap PCU8 J800/2050 3p~ 200/220 Torque loo-380 TN 40221 CP I:$ - CP 0:) - 
I 

HYDRAULICS REPORT 

"Ud DONiCy fn 1.04 s9 Nud Dmmity at. 0.00 s9 Ecn 1.04 PV/YP l/l (seawater) 

a.lm - salinity - PPtl Cl soli& - 7 

no10 VOlub 813 bbls Anmllar VOlumm 763 bbls Tubtnq volm 21 bbls IrIs$slae.d VOlur 36 bbls 

CarbId* Lag-Calculated Iaq Returns to seabed plaato 1080 mm 

nr111ripm Aanular Vd max. Dia. s0c.t - - DrlllPlp. AJmlalar vm1 ropub Hold - - 

nri11 Callar Amu1ar V.1 (own R01.) 13.8 m/min cr1tAca1 v*1 8.8 m/min 

Prouura l&u symw 1270 psi 

moarl. V.1 80 m/set 

ProsmJr. l&u s1t 534 psi 8 PraemJrm l&u 42% 

Jot 1mct tore* 1279 lbf XHP 338 hp 

PRESSURE PARAMETERS 
IwIlllmg mponrr 0.50 - 1.05 Plovllnr Tag Returns to seabed 

I 
Btul. Dum1ty - shala pactor _ - 

Dackqramd tlu mx. Pelrurlon aam - l - Ttl~ Ou - a - 
I 

1111 - Tlgbt Mol. - 

cwiaqs NC 8 - Avrraq. Slum - 

ESTIMATED PORE AM, FRACTURE PRESSURE 
ltlck Tol.rmc. - MB. ~tlatd hacturo Prouura bps HOI*) - 

ll~tluemd Porm Prmuur. 1.03 89 FMW rrh. E8tlme.d Par. Pr~mJr. mpa I@14 - a - 

aax. e8ttllacod PO10 srwmJr* WQa lwld e 0 - mtlntod CNctUro PrY8ur* at Tn - 

COMMENrS Drilled 36. hole f/ 115-118m; Circ hole clean; Spot 300 bbls hi-vis on btm f, POOH; Run 30. 
cs9 with shoe 0 118m; M/U 26' bit C BAA; RXH tag cmt l 115m; Drill out cmt C shoe; Drill 26" OH f/ 118- 
458m w/ seawater/hi-vi8 sweeps. 

I I 
I 1 
I I 

*. 
: . . . . 
.* 
: ! 



DRILLBYTE MORNING REPORT NO 03 

Mvlma 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 23.09.93 TIME 24:00 

DEPTH 565 m LAST REPORT DEPTH 458 m 

RIG OPERATIONS 20. casing cement job. 

ENGINEERS N. Flores / K. Clarke REPORT RECEIVED BY G. Howard / J. Boorman(Opm) 

DRILLING REPORT 

Bit No. RRB#l.l 
on BIG: n1rcurea 446 

m Set S3SJ ai,. 26.000 in Jacq 3 x 24 
m Moura 7:18 hh:mm K)p 61 m/hr wall 5-15 klbs Rp” go-120 - 

P-p Prwm 1800/2050 spm 200/220 Torqm loo-380 TDR 57264 CPI:. - CP I:( - 

HYDRAULICS REPORT 

mud Donalcy la 1.04 89 Mud hoeity OUL 0.00 89 1.04 l/l (seawater) - -- wm _ 

ad* - SAllnlry - PPM Cl Solida - 

WOlO VOlU 1046 bbls Ammulu VOluw 987 bbls hrbinq Volurr 27 bbls DhQhCOd VOltXO. 39 bbls 

CarbIde Laq-Calculated Laq Returns to seabed ~1ovrJt. 1100 gpm 

DrlllPlpa Annular Vol Mu. Dia. Ime.) 10.8 m/min DrillPiQ* Annular v.1 mpmn no1*1 10.8 m/min 

ml11 Collar annular Vol (Dpan Hal*) 14.0 m/min cr1Llca1 v.1 8.8 m/min 

Prouuro IOU Syatw 1316 psi 

moaal. v.1 81 m/set 

Prouure IOU Bit 550 psi 8 Promsurm lam 42% 

JrnL xqrct Pore. 1317 lbf nnr  353 hp -- 

PRESSURE PARAMETERS 

Drilllw aponat 0.50 - l-05 Plowlln. Tmp Returns to seabed 

Pill - Tlqht l&l- - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Klek Tolqrwr - alo. Sotlrrd Praccurr Proemro (Opa Wold - 

Csclmatad Porr Prmmurm 1.03 s9 FMW 8l.n. 8arlurod Pora Prouuro (Dpe HoloB - 0 - 

- 0 - 

COMMEIWS Drilled 26' hole f/ 458-565m; Cite BU 0 TD; Punped 450 bbls hi-vis mud C sweep hole clear 
Displaced hole with 1100 bbls of PHG mud L POOH; Tight hole 0 539.5m w/ 280 klbs O/P; Worked 
pine free L pulled to 461m; RIH L spot 250 bbls 6% XCl/PHPA mud on btm; POOH; Run 20" ~89; Washed 
f/ 286-307m L landed shoe 0 553m; Circ cs9 prior to cmt job. 
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DRILLBYTE MORNING REPORT NO 04 

COMPANY BHP PETROLEUM WELL Mine-a-2A I 
: 

DATE 24.09.93 TIME 24:00 

DEPTH 565 m LAST REPORT DEPTH 565 m 

RIG OPERATIONS Install &I test BOP stack L Marine riser. 

ENGINEERS N. Plotes / K. Clarke REPORT RECEIVED BY G. Howard / J. BoOrman(OPm) 

DRILLING REPORT 

Bit No. No drilling m -- SlSO 0.000 in J&8 - - 

On Bltr D18Un.a 0.0 m i-toUN -- hh:mm Rap -- woe -- RPM - - 

Pump Pro88 - - SPM -- Toorqlm - - TB8 - - CP I:$ - CP IllL - 

HYDRAULICS REPORT 

md naulty In 0.00 s9 mud ho8lty alt 0.00 s9 scn -* N/W *- 

-18 - klinlty - PIN Cl sellda - 

HO10 VOlur - - AnmJ1ar VOlrrr - - Tublna ~oluu -- DIap1ac.d Volu~ - - 

Corblda Iaq.Caku1at.d I.w 
-- pLa.r. No Drilling 

DrlllPip~ Aanuhr Vml Wax. Dia. SM.) - - DrillPLpo Annular v.1 ~Dpma Ilola) - - 

ml11 cellar Ansuhr VI1 fopra nolo) Crltlcal Vol 

Pr*88lln La88 Rlt t l r688Ur* ‘C488 ---- 

mol¶l. v-1 Jrt Iqmct Fore0 IIHP 

PRESSURE PARAMETERS 
~rllllap larponot No Drilling 

ESTIMATED PORE AND FFWX'URE! PRESSURE 
Kick Tol,ran~e - Ma. 68rirtai rr8ctura Pre88ure lopa HehI - 

E8t hated POtm PrUNrO 1.03 839 m Mtn. E8tlmmt.d Pa* Pra88urm Wpa Wolm) a l - 

au. r8tlatod Pota Pra88urm (Opa -14 0 - c*tlaaced Praetutm Prw8uro 8t To - 

COMMENTS Land 6 cmt 20. cs9; POOH R/Tool; RIH & land BOP stack; Install slip joint. 
I 



A 

I COMPANY BHP PETROLEVM WELL Minerva-2A 

DATE 25.09.93 TIME 3.4100 

DRILLBYTE MORNING REPORT NO 05 

-- --- 

DEPTH 565  m LAST REPORT DEPTH 565  m 

RIG OPERATIONS Workinq on  Top Drive System. 

ENGINEERS N. Plores / K. Clarke REPORT RECEIVED BY G. Howard / J. Boorman(OPTR) 

DRILLING REPORT 

Bit No. NO Drilling WV -- SlZO 0.000 in Jetu -- 
a  Iit: ni8ma 0.0 m I(QU?8 0:oo hh:nun K)p -- lml -- RPM -- 

Pump Prm## - - rm -- Totqua - - TIP - - cPI:( - CP II:@ - 

HYDRAULICS REPORT 

rcud mm8iw 10 0.00 s9 Mud hD8ity Out 0.00 s9 IQ, -- w/T? .- 

-18 -- SBlislty - - CPM Cl Solld8 -- 

no19 VOlU - - AmmlU VOlW - - Tublog volurr - - ti8p1U.d VOlW - - 

Carbldr Laq-Calculated Laq 
** 

Plourrt. - - 

Drllllipo tiular Vd WAX. Di&. Poe.1 -- Drlllclpr Amular vrl (opur nolo) - - 

Drill Collar Annular Vol (Opar I40101 ** Critical Val - - 

l rouuro la88 ly8tw * * Pramout Lo88 alt - - \ l m88ur. 1008 *--- -we---.. -.---- -.*.. _*.._ -*_*__ -.-z __*__ 

I)osrl. v.1 - - Jat I-et Porn. - - nwr -- 

PRESSURE PARAMETERS 

Drilling UPonat - - 

Sb8 h all81 ty * 

&ckqramd QI8 

Othu Q18 - 

111X. POnmAtlOfl (Y8 - 

Plowllno Tap * 

Sbalm PActor * 

0 - Trip 018 * a - 

1111 - Tiqht Ml. - 

cAvhqwc8t* - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolwanca - rrla. EAtIrtad Practuro PK~88Ut. mPon Ila1.b - 

L8t lurad l ora Prauura 1.03 a9  EMW Ila. &8tlutti Pot0 Pra88ura Wprr noLo - l - 

mu. E8ttrtad Pore Pruauro lOpa Hold 0 - atlrutd Praauro Ptr8ur9 at TD * 

COMMENTS Test ROP stack and  surface equipments;  RIH wear bushing; M/U 5' DP's; Work  on  TDS. - 



DRILLBYTE MORNING REPORT NO 06 

INmQ 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 26.09.93 TIME 24:00 -*- *.___-_______-_- _ _-___-_.-. ---------.-. -. .- .-- ---.----m--.- 

DEPTH 565 m LAST REPORT DEPTH 565 m 

RIG OPERATIONS Rig Repair. 

ENGINEERS N. Floree / K. Clarke REPORT RECEIVED BY G. Howard / J. Boorman(OPTR) 

DRILLING REPORT 

Bit No. No Drilling m -- lita 0.000 in Jet8 - - 

On Bit: Dl8Unc8 0.0 m naum 0:oo hh:nrm m -- uoe -- RPM - - 

Puwp P-88 -- sFI( -- Torqm * - Tm -- cPIr8 - CP Ill8 - 

HYDRAULICS REPORT 

"Ud D.tl8ity ID 0.00 s9 Mud hamlty at 0.00 89 ECD -- w/w -- 

0*18 - - sallaity - - rra Cl fo11d8 - - 

- - - - Nblnq Voluma - - - - MO10 VOlua RNmlU VOlrw M8plmmd VOlW 

Carbldo Lag-Calculated tap 
** 

Plowrat. - - 

DrtllPlpm Anaular Vml Wax. Dia. 3W.b ** DrlllPlp. Annul8r v-1 (opm no14 - - 

Drill fx+llar Annular Val (Opm Hold -* * crltleal ml * * 

** - - 8 Pr*88ur* lmn - - Pre8aur. lb88 ty8cW -*- - ___ PrO88Urr ,4Bq8 sit ----*-e----e 

mozzl. VI1 - - Jot Itqaet Porco * * HlP - - 

PRESSURE PARAMETERS 

nrilllag l lspoaat ** 

Sb~lo Imnmlty 

Baekqrouad -8 UX. FOlUAtiOll 018 - 

Claulls. Tm * 

* halo Caetor 

l - Trip -8 - 8 - 

Pill - Tfqht -1. - 

Cavtnqm E8t 8 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
rlek Tolrrancr * ala. mtlmtd CIaetuta Pra8rurm (Opr Hold * 

* crtlmtod Par* Pru8uro 1.03 s9 F@ Illn. lS8tbAtOd Pora PrUNra (Opm Wolol 8 - 

Maa. ew.luted Pore Pru8ura (Opu, Helo) * 8 - fathted Frutun Prurura at TD * 

COMMENTS ----VP--- -*-.. 
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DRILLBYTE MORNING REPORT NO 07 

I- 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 27.09.93 TIME 24:00 

DEPTH 565 m LAST REPORT DEPTH 565 m .- ---.-.- _----_--.-- -- -e---b.-- .e___. -_ -me--. 

RIG OPERATIONS Rig Repair. 

ENGINEERS N. Flores / K. Clarke REPORT RECEIVED BY G. Howard / J. BoormadOPTR) 

DRILLING REPORT 

Bit No. No Drilling WP- -- #ISO 0.000 in Jeta - - 

On 9lL1 Diruncm 0.0 m Mars l:oo hh:mn mop -- bum -- RPM -- 

l Plop PrmU -- SPI( - * Torqua - - TaR -- CPI:. - 8 I:( - 

HYDRAULICS REPORT 

Wud Dmaa1t.y In 0.00 w Nud lhndty at 0.00 w BCD -- w/VP - - 

aa18 -- s~liaity - - PPIl cl solid -- 

Mel* VOlW - - &usu1ar VOluw - - Tublnq vo1ur - - Dt~p1ac.d vo1m - - 

Carbldr Lag-Ca1eulat.d Lag 
-- 

Clowr~t.~ - - 

DrlllPipr Annular 901 Wu. Dia. 8ac.b - - DrillPlpr Um~la+ VmL (O’pUh UOI.) - - 

Drill Collar hnuhr Vd mpn YOlrn) _ - - ctit1ca1 va1 - - 

Pr~~aUT. IrOam symrm - - 

Doat v.1 - - -_----- 

PRESSURE PARAMETERS 

I 0th.r QIa - I 

ESTIMATED PORE AND FRACTURE PRESSURE 

I 
Mu. CatImtod Pore PrYeuro (dpa *lmi - l - Utlmtmd Praetura PrYaura at TD - 



DRILLBYTE MORNING REPORT NO 08 

I- 
COMPANY BHP PETROLEUM WELL Minenra- 2A 

DATE 28.09.93 'I'MI 24:00 

DEPTH 565 m LAST REPORT DEPTH 565 m 
-- 

RIG OPERATIONS Rig Repair. 

ENGINEERS N. Flores / K. Clarke REPORT RECEIVED BY G. Howard / J. Boorman(OP~) 

DRILLING REPORT 

Bit No. No Drilling m -- six* 0.000 in Jata - - 

on nit: Diauaa 0.0 m nOUr0 0:oo hh:mm ml -- wm -- RPl - - 

HYDRAULICS REPORT 

md Danstty Ia 0.00 sg I(ud Lhaeity mat 0.00 WI IKD -- w/VP - - 

a.10 -- Sallaity - - Pm Cl blldm -- 

no10 vo1= - - kraulu Volrw - - Tublnq Mlw - - Dtop1ac.d Voolm - - 

nrlllrlpr Aaaular Val O&ax. Dia. be.) We DrlllPlp* Amnllat v.1 (open no101 - - 

Drill Collar &uwalar V*l (Opaa Hold me Crltte41 Vol *- 

uoxxl. V.1 - - JM IqtaCt PoCCa *- IMP -- 

PRESSURE PARAMETERS 
Drllllnq lbrponat -- 

Ihal. naodty - 

Ilackqrauod 0~ 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Toluaaco - Nla. mwlutod haeturo rrauura @pat Holot - 

mmtlmatad Pore Prauuro 1.03 sg mw Mtn. Imtlutad Pora l rumura t0pa tbld - a - 

au. rrtlvtod Pora Pramsure (Opcr Ilo14 a - Irt1rt.d CractUrm PrYmAr. 4t Tm - 

COMMENTS 



DRILLBYTE MORNING REPORT NO 09 

I- 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 29.09.93 TIME 24:00 

DEPTH 987 m LAST REPORT DEPTH 565 m 

RIG OPERATIONS Drillinq_17-l/2m --a Hole. -. _----w -- 

ENGINEERS N. Flores / K. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 
Bit m.NB#2 - S’l’c MOZSOD-C SlU 17.500 in J.L. 18x18~20~14 
On lit: D;#tanem 422 m aNrm 10:20 hh:mm Rop 40.7 m/hr m 20/40 Rpa 50 / 224 

Pup Proma 2500 psi Wcw 200 spm Tot** 300/550 Tm 115650 revs CI I:( - 0 BI# - 

HYDRAULICS REPORT 

mud Dmuity 111 1.12 sg RRd “.tdty Nt 1.12 sg #f.J 1.13 sg W/R 13/23 

OOlB 7/15 SalLaity 45000 Pm Cl solm. 8% 

no10 VOlra 1072 bbls mauler Volur 971 bbls mbinp VOl\w 51 bbls ntmphcd vohm 50 bbls 

Carbid* Lap-Calculated &a 8100 atks (Carbide corrected) th-ra 1100 9-m 

DrillPip* &mulat Vol Wax. Dia. SW.) 22.9 m/min DtillPlpo 4nnulu Vol lOpmn II014 29.7 m/min 

Ml11 Collar &swlat V*l (6p0S Hold 38.6 m/min crltleal V*l 111.3 m/min 

Prruuro LOU Symtu 2514 psi 

aax10 va1 114.4 m/set 

PIIUUra lama DLL 1177 psi 8 Prwmurr Idbe0 46.8% -- 

Jot Iagmct Pore. 2027 lbf IQ(P 766 hp 

PRESSURE PARAMETERS 

DrIlllag hpanmt 0.74 - 1.78 Clarllam Tsg 42.5 degC 

Sh4h Dmw1ty v sha 10 P4crot m 

8aekground &B TY - 0.02% mx. tomation 0x4 - l - Trip Dam - a - 

othu 044 Nil 

Cl11 - Tloht Hole - 

c4vlnp* LrnL 8 Tr - 5% Av*uqr $13. 3mm x 4mn x 2rmn 

ESTIMATED PORE AND FRACTURE PRESSURE 
Ktck ToluaDco 1.51 sg Min. 64timtd hutUt0 PtOaNtm (OPa HOlO) 1.86 sg 0 553m (PIT) 

euiutd pot0 Pramarm 1.04 sg FMW ala. mtlutod Corm Prumrr (0p-n II014 - l - 

Max. BUlut& Porn l ruNtr t0P-I Mold 0 - mtiutod Ctututo Pramauto 4t Tn 

COMMENTS Cont'd work on TDS; RIH with NH12; Tagged TOC 0 540m; Drill cmt L shoe; Change over 
to mud; Drill 3m new fm to 568m; Circ L clean hole; Perform Fm Integrity Test; Recorded SCRs C Choke 
Line pressure drops; Cont'd drilling 17-l/2" hole f/ 568m-987m. 

Average Hole Diameter to 910m - 19.12. (f/ Carbide test). 



DRILLBYTE MORNING REPORT NO 10 

COMPANY BHP PETROLEUM WELL Mfnenra-2A 

DATE 30.09.93 TIME 24:00 

DEPTH 1379 m LAST REPORT DEPTH 987 m 

RIG OPERATIONS Drilling 17-l/2* Hole. 

ENGINEERS N. Flores / K. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 
Rlt No NW2 - -SrC MOZSOD-C SIX0 17.500 in t8x18x30x14 * -..-_ ---*. ._.. _- -- ---. --.-- P-.-__-----_..--. .- . . . ..-- - - __^ -.e.----- J*C. .I-we.-.', 
On BlCI n1Manc* 392.0 m nNrr 29:28 hh:mm lib, 12.9 m/hr m 30/50 RPN 30 / 200 

PIlp Prr88 2700 psi II-N 200 spm 200/450 mm 339500 revs cc I:) - CP 0:) - _.---_ .m.__..-. . _--.--me .--- -- rorqur ___- _ __. _.. . -- . -.- ._ _ - . -._--_. - .- .._ I . - ------- 
1 

HYDRAULICS REPORT 

mad Imwity IS 1.09 Sg mAd Dmdty Nt 1.10 Sg LQ, 1.10 sg W/W 16/32 

OolB 8/14 38lbIt.Y 50000 PPN Cl soolu. 8% 
HO18 VOlU 1456 bbls AnmJlu VOlur 1323 bbls Tublnp Voluma 74 bbls Dlsplw~d Vollw 59 bbls 

Cubldo Lag-C~leu1at.d L~v 10507 stks (f/ Carbide) C16*18t. 1080 mm 

Drlll~lp. annular VoI Wax. Dia. WC.) 22.9 m/min DrlllPipO ArullIlar VOl (opab Hold 29.3 m/min 

ml11 Collar Annular Vol IDpom Itold 38.0 m/min Critical V*l 138.lm/min 

I Pc.mmUrO Iam sy8tm 2554 psi Prouurn la88 Bit 1073 psi \ Pcr8Nro 1688 42.0% 

nOtrrl0 V.1 110.7 m/set Jot I~act Pore0 1848 lbf HHP 676 hhp I 

PRESSURE PARAMETERS 
nr1111ng a,ponmt 0.74 - 1.67 Ilall~. Tmw 52.1 degC 

Ihal. Dmwity - sbal. Pactor - 

fhckvround Da8 0.01 - 0.10% m8. BOrut.lon b8 _- 0 - trip 08a - ---- 
Other aa8 No connection gases recorded from 987m - 1380m. 

pi11 - ‘?lqbt Hole - 

cavin9a Be t Tr - 51 Avor890 II so 3mmx4mmx 2mm 

0 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolwma 1.40 sg alo. a8timtod Br8eturo l nrNr. (opal Jlolo) 1.86 sg 0 553m (?fT) 

E8th8tod Pore Pru8ur8 1.06-1.08 sg EMW IL. e8tiartod Pm0 Prummo (Opa Ho101 1.03 sg EMW . 553m 

1 Nax. L8thatod Pars Prumtro lopa M01ob 0 - btimtod Br8ctun Promuro 8t TD 

coMMEmrs cont'd drilling 17-l/2' hole f/ 987m-1379m. 1 

l Average Hole Diameter to 137Sm - 17.75' If/ Carbide). 

l Pore Pressure estimated from correlation with Minerva-1 data. 



DRILLBYTE MORNING REPORT NO 11 

MwmQ 
COMPANY BHP PETROLEUM WELL Minerva-2A 

DATE 01.10.93 TIME 24:00 

DEPTH 1538 m LAST REPORT DEPTH 1379 m 

RIG OPERATIONS Circulating L cleaning 17-l/2. hole. 

ENGINEERS N. Plores / K. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 

Bit No. Nf3#2 - STC M02SOD-C Six. 17.500 in J.t. 18x18~20~14 
on Ott: DL8raaca 973.0 m Hour8 42:06 hh:mm Rap 23 m/hr m 30/50 Km 30 / 200 

PVrp l ,.88 2700 psi SPpl 200 spm Totqua 200/d 50 Tm 449584 revs cD I:~ - c? 814 - 

HYDRAULICS REPORT 

IRid Don8lty In 1.16 sg Iud hn8ity Nt 1.16 sg m 1.17 sq W/W 18/29 

ad8 7113 balhlty 43000 PC11 Cl ¶oll& -- 

Ilola VOlucr 1601 bbls hlW18C VOhN. 1465 bbls Tubing yoluan 83 bbls Dl8plu.d VOl\w 53 bbls 

Carbide Laq-CalCUl8tmd -9 12879 stks (f/ Carbide) Clarato 1080 wm 

DrtllPlp Aanuhr Vml Wan. Dia. SC.) 22.1 m/min DrlllPlpa Annular Vol t-8 nolol 28.7 m/min 

Drill 011ar Mmular Vol (Spas lole) 37.4 m/min Crltiul Vml 122.4 m/min 

Pra88Ur. ID88 w8- 2934 psi 

Mxxlr v*1 110.7 m/set 

PN88Ura b88 ait 1142 psi R Prauuro 1688 38.9% 

Jat x-et ION. 1966.8 lbf HHP 718.9 hhp 

PRESSURE PARAMETERS 

Drllllnc npoomt 0.8 - 1.68 Ilarlln. tamp 54.5 degC 

Shl. aa91ty Sb8la Factor - 

flaek~rauad -8 0.01 - 0.18% Mxx. Porautioa -8 1.05% 8 1403m Trip -8 Nil 0 1512m 

othu ax No cxn gases recorded from 1379m - 1538m. 

Cl11 - Tlqbt Ilo Pump out f/ 1313m - 1086m; Wash c ream f/ 1478m to 1512m. 

CAVln98 88t l S-105 hmra9* Sir* 4mmx 6mm x 8mm 

ESTIMATED PORE AND FRACTURE PRESSURE 
Klet Tolwaneo 1.40 sg Ma. 88tiMt.d ?raetur.  l ra8Nr. lopa llol.) 1.86 sg 0 553m (FIT) 

B8tlrutod Pot* Pramurr 1.06-1.09 sg EMM' Ih, 88ti”t.d Pora PTYNN fopm lb101 1.03 sg EMW . 553m 

mx. lbtlmatod Pora Pru8uto Kappa iblo) a - mtlaxtad Brutura BrY8Ur. 8t m - 

COMMENTS Cont'd drilling 17-l/2. hole f/ 1379m - 1512m; Circ btms up; Drop Totco svy tool; Wiper 
trip; Inc MW to 1.16 sg; Drill 17-l/2' hole f/ 1512m to 1538m; Circ btms up fr clean hole.. 

l Pore Pressure estimated from correlation with data from M.inerva-1. 

:  

; 
: 
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DRILLBYTE MORNING REPORT NO 12 

lNm6a 
COMPANY BHP PETROLEUM WELL Mincrva - 2A 

DATE 02.10.93 TIME 24:00 

DEPTH 1538 m LAST REPORT DEPTH 1538 m 

RIG OPERATIONS 13-3/8" Casing Run. 

ENGINEERS N. Fiotes / It. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 

Bit No. No Drilling fYw - six4 0.000 in at4 - 
On II+: Di.t~nC~ 0.0 m tiT4 0:oo hh:mm W - m - Rm - 

Pump r-44 - sm - TorqW - TBR - CPIII - 0 llI@ - 

HYDRAULICS REPORT 

mid DwaLty III 1.17 W Mud Dowlty NL - W CCD - w/n 18/28 

0.14 8/13 S4llnl ty 41000 Pm cl solid4 9 '0% 

HOI. VOlU 1601 bbls hImalar VOlU - wbiaq VolU - Dl8&vh~.d VOlW - 

Carbldm Iaq*Caleulatd U9 No Drilling Clowrata - 

Drlll?l~ Auaulat 0.1 WX. Dia. 1.C.) - Drlll?ipa &mu1ar v*1 wpal nuld - 

Dtlll CbllaI AtUbUh? Vd (OPW Mol.) s crit1c41 Vd - 

PRESSURE PARAMETERS 

Drllliw IblP0n-W. No Drilling 

Shah Dmbdty s 

aaetground 64 . mx. ConNt1on ou - 

othu 044 - 

Pill - Tl9ht Ilo16 - 

c4vlnq4 not 8 - m4t4q* SIX. - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Klct Tolmranee 1.40 SQ ,,iUa. g4tint4d h4CtW4 PWNr4 (0P.l #@Oh)  1.86 sg 0 553m (FIT) 

NthtUi POr4 PIYNI4 1.06-1.09 sg BMW+ rtln. B4tlut.d ror4 PIWNt4 topm lww 1.03 sg . 553m 

COMMENTS cant 'd circ hole clean; Spot 200 bbls hi-via on btm; POOH; M/U 13-3/8 csq hanger L 
cmt head; R/U Schlumberger L run Loq tl: GPfT-MSFL-DLL-SDT-GR-AMS; RIB with R/Tool L retrieve 
wear bushing; P/U & run 13-3/8' csg as per BHPP programme; R/D 500 Ton cs9 gear; R/U C run 
landing string. 

*Pore Pressure estimated from cotrelation with data from Minenra-1 well. 
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DRILLBYTE MORNING REPORT NO 13 

IIyl)"llat;l! 
COMPANY BHP PETROLEUM 

DATE 03.10.93 

WELL HineM - 2A 

TIME 24:00 

DEPTH 1538 m LAST REPORT DEPTH 1538 m 

RIG OPERATIONS Drilling out cement L shoe. 

ENGINEERS N. Flores / K.. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTR) 

DRILLING REPORT 

Bit No. NB#3 m smith MTS-C Sin 12.25 in J." 18X16X16 
oa Sl tI Dhaa csn!m m WduIl 0:12 hh:m mp - m 25 klbs =m 56 

Pwp Pra#rn 1550 sm 128 TotqW 50-200 TBR 575 revs CP I:. CP 014 - 

HYDRAULICS REPORT 

nud Dmam1cy rn 1.16 s9 I(ud DmwiLy out 1.16 sq cQ, 1.18 sg w/m 18/28 

0.18 8113 sr1ia1ty - Pm cl &lib - 

Hole VOlU 810 bbls mmulu v01lDo 662 bbls mbllq Volur 81 bbls Dlsplumd Volt, 67 bbls 

Cubldr I,.v-Calculaud w 5172 stks fl-ta 691 cm 

hlllPipa &nular Val Mu. Dia. Soc.1 14.2 m/min DrillPlpa &mul~r v.1 topn lOId - - 

rltlll allAt AMuht v*1 mmn HO14 63.0 m/rnin ctltleal v.1 149 m/min 

PIW8UN mu sy8rm 2068 psi Pt.aNt. fa88 bit 8 PNWUN l&N 50% -- 1035_psi -- 
motrl. .a1 105 m/set Jot Iwet ?OTC. 1198 lbf nnp 417 hhp 

PRESSURE PARAMETERS 

ml 11 lnq mponrt No new formation drilled. Plmllno Tmp 36 deqc 

Oehrt au _- 

ESTIMATED PORE AND FR?CTURE PRESSURE 
tlet TO~WUK~ - - Min. SOCiPlUd hU3.Ut~ PtUNtS top-3 HOh) - - 

- - SW 
C8Liwt.d Pot. PrYNr. 1.06-1.09 s9 T?JYN' ab. WbUd Pot* PtYNtO (op-h I)oh) 0 

".X. ,MtlUt”d POtm PtYNtO (@D-C ml.) . a - Crt1nt.d hW3.Ul-9 PtYNrO at fD - 

COMMENTS wash down and land 13-3/8. cs9 0 1525.65m; Circ 2x csg vol; R/Q Howco lines L test 
lines to 3000 psi; Cement csg as per BHPP programme; Test BOP stack; Test rig surface equipments; 
RIH & set wear bushing; M/U and RIH with new 12-l/4. BHA; Tag TOC 0 1498m; Drill out cement, 
float collar & shoe. 

*Pore Pressure estimated from correlation with data from Minenra-1 well. 
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DRILLBYTE MORNING REPORT NO 14 

I COMPANY BHP PETROLEUM WELL Minerva - 2A 
I 

DATE 04.10.93 TIME 24:00 

DEPTH 1728 m  LAST REPORT DEPTH 1538 m 

I RIG OPERATIONS circulatinq at 1728m while waiting on orders. 

I ENGINEERS N. Flores / A. Clarke REPORT RECEIVED BY G. Howard / T. How (OPTW 

DRILLING REPORT 

Bit No. ma3 7yy smith MIS-C s1r. 12.250 in J.C# 18X16X16 
on BitI Dlstano 190.0 m nQun 15:15 hh:mm mp 12.46 m/hr r(b 30-40 RPM 180 

Plap ?rnS# 2600/3000 ,m 140 morq,a X0/370 TIR 140024 revs cp Ir) -- 0 018 - - 

HYDRAULICS REPORT 

Mud Dwmlty In 1.17 W Mud Dudty wt 1.17 WJ #p 1.18 sq W/W 16/23 

adD 7/14 sdlnlty 46000 ?PM Cl SolIda - 

Iad* VOlU 900 bbls annular VOlU 737 bbls nablnq volw 92 bbls 0t~phC.d Volur 71 bbls 

Carbldo Laq-Caleulatd Laq 5758 stks plmato 756 cm 

Dr1llPlpo tiular V.1 Wax. Dia. SU.) 15.5 m/min nrlllllpr Amuhr -1 4opmn nold 45.4 m/min 

Drill 011ar Armulmr Vd tDgma Hold 68.9 m/min Critical val 131 m/min 

Prrmmm 168a Syata 2503 psi 

aralo VI1 115 m/set 

Promauro Lou Bit 1249 psi 8 Prmuun I&am 49.9% -- 

Jot 1-t lorem 1446 lbf nnr 551 hhp 

PRESSURE PARAMETERS 

nrllllnq mpmat 0.92 - l-48 Il~lln. Tap 48.9 degC 

Shah haqlty e Shale Iactor I 

Background Omm 0.02% - 0.081 mx. Pormtlon aa 4.01 0 1721.5 m Trip 008 mm a as 

OtJsu 0~ No connection gases recorded from 1538m - 1728m. 

Cl11 - Tlqht -10 - - 

I 

cav1nVe Rot * 5% - 10% Avrroqm II a* Smmx Cmmx 3mm - 1 

ESTIMATED PORE AND FRACTURE PRESSURE 
KlCk Toloraae. 1.68 sg EMW Mla. qelrtd huturo Prw~ro (0pm nolo~ 1.75 sg EMW 0 1526m (L0T) 

8atlwtd Per* l ruwro l-15-1.16 sg m yip* Min. Eothatod Pore l ruwra Wpa 1101al 1.09 a9 0 -a 

mu. mtlutad Pore Pruwra Wpa nol*I B 0 - mthtod Prmtun PraaurB at TD - 

coMMEms Cont'd displacing hole with PHPA mud; Clean out rat hole to 1538m; Work junk sub L 
drill f/ 1538m to 1541m; Circ hole clean; Perform leak-off test; Drill f/ 1541m-1554m; Pull back to 

shoe h attempt to work on suspected junk sub above BHA; Drill from 1598m - 1728m; Circ btms up 
t wait on orders. 

I t 

I *Pore Pressure estimated from correlation with RFT data from PLinerva-1 well. 
I 



DRILLBYTE MORNING REPORT NO 15 

lN7Em 
COMPANY BHP PETROLMIM WELL Minerva - 2A 

DATE 05.10.93 TIME 24~00 

DEPTH 1728 m LAST REPORT DEPTH 1728 m 

RIG OPERATIONS RIH with 12-l/4' NBt4 HTC 568. 

ENGINEERS N. Flares / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTN 

DRILLING REPORT 
B3t Ho. NW4 m FfrcJ68 s1z* 12.250 in Jars 18X18x18 

ox BIt.? Dl8ura - m nwra * hh:mm IOP - rol - If)* - 

Pump Prua - 

HYDRAULICS REPORT 

I)ud DmNlty In 1.17 s9 Mud DaMtry wt - =3 aa - W/W 16/23 

aolrn '1114 Salialty 46000 l CII Cl SolI& - 

nolm VOlU 900 bbls &umlu VOlur - l%blmq volw - Di#plac.d Volm - 

CubId. Laq-Cqlcu?rtd Uq 
- C-.c. No drilling 

Drillyt~ Amwlar Vd W. Dh. I.e.) - DVlllPlpa AImular v.1 wpmo now - 

Drill Collar Azmular V-1 tOpma Holob s Crltle~l Vol * 

PRESSURE PARAMETERS 
Iwllllaq Epmat No new formation drilled Plallso Tw d 

Shla Damity - Shal. PACLOI s 

Bukqround 01~ mx. Yobrutlen eu - a - Trip ON see below . -- 

Othrr b8 - ---- --em-.--- ----- 
PI11 - _ Tlqht Holo 50klbs draq f/ 1612m during wiper trip to shoe - 

cmJ1aqm Km 8 - Avwaqo Slm Smmx 6mm x 3mm 

ESTIMATED PORE AND FRACTURE PRESSURE 
Klek Tolrrmcr 1.68 sq EMW Illa. amtlatd PrActura Prm8Nra mprr lOh1 1.75 a9 EMW 0 1526m (LOT) 

nmtlmatod Par0 Preuuro 1.15-1.16 sq EMU YIP* rrln. mtlmtmd Poor0 Prrmur9 tOpr Holes 1.09 sg a -m 

mu. r8tlutad Pan Prwmura (Opa Noold 0 - Etirtod Pruturo l rauuro at TO 

COMMENTS Cont'd to circ while waiting on orders; Wiper trip to shoe; Circ btma up; POOH; Service ~1 
P/U & RIH with core barrel; Wash C ream f/ 1700m-1712m; Excessive torque 0 1728m; Punp slug t, 
POOH; M/U & RIH with NB#4 HTC 568. 

Max gas after wiper trip to shoe: 6.8% 
Max gas after RIH with core barrel: 0.11% 

. . . 
. 0 

5 I ‘_’ . 
I.’ , ‘I’ . . . 

-a 
i’: . . . . .: 

-... 



DRILLBYTE MORNING REPORT NO 16 

I COMPANY BHP PETBOLBUW WELL Minenra - 3A 
I 

DATE 06.10.93 TIME 24:oo 

DEPTH 1733.5 m LAST REPORT DEPTH 1728 m 

RIG OPERATIONS JIH with NBt5 BTC ATWllHG. 

ENGINEERS IV. Flares / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTI 
1 

DRILLING REPORT 

Bit No. CB#l.l - Diaboart CB93 s1n 12.250 in ~.t.. TFA - 1.503 
00 Bltr Dt~taac. 5.0 m nNro 0:36 hh:mm Ioc 8.3 m/hr rol) 6-13 klbs *pfi SO-105 

I Pump Prum 540/880 SPIl 60 spm Patw. 214/534 - - TBR 3431 revs cPl:S -- CP I:( 
I 

HYDRAULICS REPORT 

kud Dmmity In 1.17 s9 MId Dmldty NL 1.17 

-10 5/9 sa1iai ty 45000 

HOI. VOlumm 903.3 bbls AnmJlar VOlur 734 .o 

Cwbldr La9-Calculat.4 La9 5734 stks 

sg IQ, 1.19 sg Wpn 16/23 

CPM Cl soriam 9.8% 

Tublnq volur 92.2 D1lphc.d Volrrr 77.1 bbls 

plwatm 324 mm 

DrlllPip, Amular V@l MUt. Dia. SC.) 6.7 m/min DrlllPipo Annular v91 mpa no14 19.6 m/min 

nrlll Cdhr Aarbular Vd (0p-u~ Blold 29.5 m/min Crltlc~l v.1 147.9 m/min 

l rmuuro lau Sy0t.m 376 psi -- .- 
moX~l0 va1 21 m/set 

l rouum lau Bit * Prouurn Lou 42poi - --- -11.1% 

Jat. Iwet Vorcm 113.3 lbf IO(P 8 hhp 

PRESSURE PARAMETERS 

Drllllng Iblpoamt O-93 - 1.14 (while cuttinq Cora#l) -- Plaltn. TmP 39.2 degC 
l 

Shah Dmn*lty e shah Pmxor - 

Brck9rouad Iha 0.015-0.02~ max. l orutloa au - 0 - Trip Ou see below . -- 
I 

Othu 01~ - 

I 
PI11 - Tight )(ole - 

ESTIMATED PORE AND FRACTURE PRESSURE 

r - Kick Tolonac~ 1.68 sg BMW nla. titimtd WMtUrm l rMNrO (Opa Hold 1.75 sg BWW 0 1526m (LOT) 

Bathtmd Pore PruNro 1.15-1.16 s9 BWW .TD+ min. utlmtod Par* Prauur* Wpa ))old 1.09 sg l . . 

Mu. Bulmtod Pore l muuro (M Ibid - l * Irtlrwtad hmztun Prwalr* at TD - COMMENTS Cont'd RIH with WB14; Wash c ream f/ 1702m l  btm; Drill 0.5 m of new fm; Work on junk 
sub; Circ btms up; POOH; RTB with Core barrel; Wash l ream f/ 1693m-1728.5m; Circ btms up; Cut Core#l 
f/ 1728.5m - 1733.5m; Pressure drop noted - suspected washout; POOH with Core barrel; Brk out inner 
barrels l lay out Core#l (100% recovery); P/U BB#5, MWD, 12-l/4. drlg BHA & RXH. 

I I 
I I 

*Maat gas prior to cutting Corell: 0.06% 
*Pore Pressure estimated from correlation with RFT data from Mine--l well. 

I ' 

i 



DRILLBYTE MORNING REPORT NO 17 

IIvI1IG) 
COMPANY BRP PETROLEUM 

DATE 07.10.93 

DEPTH 1839 m 

WELL Mine- - 2A 

TIME 24:00 

LAST REPORT DEPTH 1733.5m 

RIG OPERATIONS Circ prior to coring. 

ENGINEERS A. Thangam / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTIt) 

DRILLING REPORT 
Bit No. m#5 - FTI'CATMllHG SlM 12.250 in J.t. 2x16,1x18 
Ott Bit: Dlmtaaa 105.5 m nourm 6:28 hh:mm Rap 16.31 m/hr m 0.7-50 klbs sell loo-160 

P+~P Prum 2879 - 2970 sp,, 140-143spm %rw. 205 - 522 TBR 57696 CP I:) - 0 B:e -- 

HYDRAULICS REPORT 

Ihd Dm8it.y In 1.17 w l&ad Dmaalty aat 1.17 sg gcD 1.19 sq W/T? 13/25 

9Olm 6/9 1allnlty 46000 l Pn Cl soll& 9.88 

no10 VOlur 953.6 bbls &mulu VOlur 775.6.0 bbls Tublnp VolrW 98.3 bbls Dhplacd VOllDa 79.7 bbls 

CarbId. &9-Calcu1at.d Ia9 6022 stks Plovrata 770 mm 

DriltPtpr Annuhr Vol (rull. Dia. he.) 15.8 m/min DrillPlpa Amuhr V91 tOpa Hoi*) 46.5 m/min 

Drill C411ar Anaulu Vd Iopm Hold 70.2 m/min CrItlcal V*l 135.9 m/min 

Pr-mmur. lama sy8tm 2516 psi l rasmurm 10mm BIL 1396 psi l Pr.mmJrm LO*. 51.5 8 -____- 

motz1. va1 117 m/set JO+ II&vaet Porcr 1500 lbf IMP 582 hhp 

PRESSURE PARAMETERS 
Drllllnq mpoaat O-41 - 1.58 Plovllnr Tap 50.4 degC 

flu10 Imaaicy - Qmh Putor e 

Background Oaa 0.038-0.098 Iyx. Pormtloa -0 2.862; l 1838.8m Trip ou 0 - 15% l 1733.5m 

Other 08s TG-0.78 8 0 1839m 

Cl11 - T19hC Holo - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolrrancr 0.47 sq EMW Plla. Bmtlmtd Practur* Pr98Nrm fOpm Hold 1.65 sg EMW 0 1535m 

mtimacmd Pore Prmmuro 1.15-1.16 sq EMW OTU* W.a. ~~tluted Par* Prouuro lOpa WbW 1.09 sg 0 mm 

mu. utlrtod Pam Prumar* (Opa )lald - l - mtlmrd Practurr Prmuuro at TD 1.65 sq 

COMMENTS Cont RIH, fill pipe e shoe(1526m) + 0 1704m. Wash + ream MWD lo9 to 1735.5m. 
Drill f/ 1733.5 to 175l.m. C/o swivel packing. Circ pipe thru cmt hose. Cont drill 1751-1823.5m. 
FLC D/b 0 1823.5m. Circ BU. Cont drill f/ 1823.5-1828.5m. MC D/b. Cont drill f/ 1828.5-1830m. PL 
Circ BU. Drill f/ 1830-1838m. FLC D/b. Drill 1838-1839m. FLC. Circ sample up. Pump slug. POOH 
M/u core bbl BHA + RfR to 1498m. Brk circ. Slip + cut lines, service TDS. RIH to 1818m. 
Wash + ream f/ 1818 to 1839m, circ BU. 

+ Pore Pressure estimated from correlation with RFF data from Minenra-1 well. 



DRILLBYTE MORNING REPORT NO 18 

I- I 
COMPANY BHP PETBOLHUM WELL Minerva - 2A 

I 

DATE 08.10.93 TINE 24:00 

DEPTH 1882 m LAST REPORT DEPTH 1839m 

RIG OPERATIONS POOH w/ core#3 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTR) 

DRILLING REPORT 

hit NO. (33#2 - DBS CD93 SIN 12.250 in J.t. TFA-1.5033 
On BlC: Di8taner 26.5 m I(QUre 0:88 hh:mm mp 30.11 m/hr e 11-23 klbs lpll 105 

Pwnp Crmmq 640-800 m 340 spm -=,,u. 289-751 * - TBR 5406 CP I:# - m I:. 

HYDRAULICS REPORT 

Nud DoMlty In 1.17 89 Nud hndty aat 1.17 99 KII) 1.19 sq w/m 13/22 

QI18 4/8 SaIInl ty 46000 PPN Cl bllde 9.8% 

llolr VOlW 974.2 bbls &uhulu VOIU 792.3 bbls TublDp voluln 103.4 bbls Dhphcqd Volrw 78.5 bbls 

CarbId. La9-Calc111at.d la9 6151 stks plwar. 340 9w 

DrtllPlpr Amular Vml WAX. Dia. UC.) 7 m/min DrillPipe AmJular v.1 tDpul HOlO~ 20.5 m/min 

mill Collar Aaaular v*l Wpu~ *oh) 29.5 m/min Crltlcal vm1 133.7 m/min 

Prramlre &N symcu 505 psi Pr~8mur. Lou Bit 46 psi 8 Prommar* IrDsm 9% 

BNrl* V.1 22 m/set Jd I-cc fore. 125 lbf mr 9 hhp 

PRESSURE PARAMETERS 

nrilllnq mspmat 0.37 - 0.63 Plwlinr Tap 43.2 degC 

Shah aa~lty shah Cectar - 

Backqtarnd @aa 0.17% Nmx. ?ormat1oo aam - a - TA~O.# WTG-7.33 t l 1855.5m 

otbu hm TG=0.25 'c 0 1855.5m (prior to corinql) 

Pill - Tiqbt t&l. - 

cavinqm Ew. 8 - Avmraqm Sisr - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Talorane~ 0.47 99 EMW Nln. B8tiUtd PtaCCUr. PIO8Nrq (Opa Mol.) 1.65 sg HMW 0 1725m 

BatimaCad POr. PCYNC. 1.15-1.16 99 BMW YIP+ Nb. Emthat& POI. PtYNK. (m-3 lblmb 1.09 99 a s- 

Icu. E8Ciatd PON PTYN?. (0P-B ilDld - a - crtlmtod lractu~ Prumurm at TD 1.65 89 

coMMENrs Cut core f/ 1839-1855.5m. Stop drilling due to hi torq. Pull off btm w/ 35klb. POOH. 
Pump slug 0 shoe,FLC. P/u drilling BHA, RIH+fill pipe 0 shoe. RIH to 1830m. Hole Good. Wash+ream + 
Lo9 w/ MWB f/ 1830-1855.5m. Took no wt w/ steady 250 amp. Circ b/u + work pipe. Pump sluq, KC. 
POOH, FLC 0 shoe + BOP. M/u core bbl + RIH. P/u 12 jnt of DP. M/u tds 0 shoe. Fill pipe + chk circ rate 
RIH to 1819m. Wash+ream to 1855.5m. 1Oklb wt f/ 1846-1855.5m. Circ b/u. 
Cut core#3 f/ 1855.5m to 1882m. FLC, POOH to shoe. Punp slug, FLC. POOH. 

l Pore Pressure estimated from correlation with RFT data from Minerva-1 well. 

:  

.  



DRILLBYTE MORNING REPORT NO 19 

I- 
COMPANY BHP PETROLEDM 

DATE 09.10.93 

DEPTH 1915 m 

RIG OPERATIONS RIB w/ core bit. 

WELL Minerva - 2A 

TIME 24:00 

LAST REPORT DEPTH 1882m 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTR) 

DRILLING REPORT 
Bit NO. NB#~ - Smith M2SD SIN 12.250 in Jmt.8 2x16,1x18 
On Bit: Dimtanem 32.5 m nNrm 1:52 hh:mm mp 17.3 m/hr *011 30-35 klbs RPll 115 

Pump Pramm 2730-2980 wm 760 spm TCWqU* 260-460 TBR 19115 CP I:( - CP sr* -- 

HYDRAULICS REPORT 

mud Doluity 1a 1.17 sq Nud amity mt 1.17 sq CCD 1.19 sq W/W 15/23 

OolB 5/8 sallaity 46000 PPll Cl soall& 9.81 

llal. va1u 990.4 bbls AIuNlu VOlumm 804.9 bbls Tubhq VOluan 102.7 bbls Diaplacd Volw 82.4 bbls 

CubIda Laq-Calculatmd lag 6249 stks plavratm 760 mm 

DrillPlpo Allaular Vd IWax. Dia. Sot.) 15.6 m/min DrillPlPrn Aanular v.1 topul llolm) 45.9 m/min 

IWIll Collar Annular V-1 (0pmn Hole) 69.2 m/min CrItIcal v*1 129.9 m/min 

Promum lasm Sy*tmm 2582 psi Prmmuro Lam nit 1263 psi \ Pr*mmmm IO** 48.9 I 

moorale v.1 116 m/set Jmt Impact Porco 1462 lbf HHP 560 hhp 

PRESSURE PARAMETERS 
nrtlllnq mtponat 0.29 - 1.30 Plcullna Tap 46.2 deqC 
Sh 1. aad ty Sh lo Pactor - 

Ilackqraund mm 0.2 0 Pbx. Ponmrlon on, - l - TrIpOao TG=9.52 t . 1882.5m 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolmr~mo 0.44 sq mw rla. Emtlatd hacturr Prowuro fOpa Hold 1.65 sq EMW 0 1725m 

smtimtad Pore Prammar* 1.15-1.16 sq EMW l TD* Min. Emtlmatod Pore l rusurm (Opa mla) 1.09 sq 0 -- 

Max. Emtlmtmd Porm Prumurs (w Hold - a - mthcmd Practurm Prammrm at TD 1.65 sq 

coI4MEwrs Cont POOH, FLC 0 BOP, Hole took lObb1 extra mud. Retrieve core. M/u drilling BHA. 
P/up 12 jnt dp. Fill pipe 0 shoe + service TD. Cont RXH to 1832m. Fill pipe + wash/ream + MWD log from 
1832 to 1882m. Steady 200 amp torq,O-5 klb. Drill f/ 1882 to 1903m. Work on hyd pump. 
COnt drill f/ 1903-1915m. Circ BU, FLC, pump slug. POOH. FLC 0 shoe, 1443m + w/ BHA l BOP. 

P/u core bbl. M/u bit, core bbl + BHA. 
RIH. 

* Pore Pressure estimated from correlation with RPT data from Minerva-l well. 

. 

: . 
. 
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DRILLBYTE MORNING REPORT NO 20 

COMPANY BHP PETROLEUM WELL Minerva - 2A 

DATE 10.10.93 TINE 24:00 

DEPTH 1969m LAST REPORT DEPTH 1915m 

RIG OPERATIONS Laying out core#S. 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTIt) 

DRILLING REPORT 

Bit No. CB#2.2 - DBSCD93 SlN 12.250 in J&e TFA- 1.503 

On nit: DhWcr 26 m mn 1:ll hh:mm lrop 22 m/hr m lo-22 klbs Rp" 120-130 

Pug Prom 680-1010 m 62 spm ,.,,rw. 280-790 TBR 8365 CPI:. - CP lb:* -- 

HYDRAULICS REPORT 

Mud Dmuity I11 1.17 w llld Dmndty aat 1.17 w LcD 1.18 sq w/w 14/22 

0.h 6/8 1allnlty 46000 PPI( Cl SOli& 9.8% 

no10 v01ulu 1016.3 bbls &llulu VOlW 833.3 bbls Tubhq VOlW 108.8 bbls Dhp1ac.d VOlUr 74.2 bbls 

Cubldr Lag-Calcu1at.d Lag 6469 stks Ck-t. 335 cm 

DrillPip. Aaaular Vd (MU. Dia. S.C.) 6.9 m/min DcillPlpr &mular v*1 mpan Ilola) 20.0 m/min 

Dr111 011ar Annular Vd (e HOld 29 m/min Critical Vol 123.6 m/min 

l rauuro learn Symtw 462 psi Proammo 16~ Iit 45 psi t l romuro Iam* 9.7 % 

Bcmxlr v*1 21.8 m/set Jot Imet POEm 121 lbf 1(wr 9 hhp 

PRESSURE PARAMETERS 
nrllllmg -n-t. 0.81 - l-24 

StsAh Dmmtty - 

llackgraund ha 0.2 % Max. Poruclon oam - 

Ilavlln. Tap 40.6 deqC 

Shah Pmctor w 

l - TrlpOas TtZ~6.67 S l 1943m 

r111 - Tlqbt lblr - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolaruur 0.42 sq BMW Mh. Eatlutmd haCtur0 Pr*mNr* mpa llolo~ 1.65 sq BMW 0 1725m 

E#tbat.d POI* PrYNC. 1.15-1.16 sq BMW OTD' Min. rmtlmatmd Pore PrYNI. u.tpa Hold 1.09 sq l -- 

M.X. E.tlut.d POr. PrYN?* tw “Old - 0 - ~tlmatod Practurm PrYmAr. at TD 1.65 sq 

COMMENTS Cont RfH, fill pipe 0 shoe, cant RIH. Fill pipe + wash/ream from 1885-1915m. 
Circ BU. Drop ball. P/u pipe for space out. Cut core. POOH wet to shoe. Fump slug, FLC, POOH. 
FLC 0 BOP. Retrieve core. RIH w/ CB#2.2. M/u top drive, service TDS. Wash/ream 1905 to 1943m. 
Took wt lO/lSklb f/ 1930-1945m. Circ BU. Max gas 6.675. Space out. Drop ball. Circ. Cut core#S 
from 1945 to 1969. FLC. Pump slug + POOH. FLC 0 shoe + BHA below BOP. B/o + L/o core. 

l Pore Pressure estimated from correlation with RFT data from Minenta-l well. 



DRILLBYTE MORNING REPORT NO 21 

I- 
COMPANY BHP PETROLEUM WELL Minerva - 2A 

DATE 11.10.93 TIME 24:00 

DEPTH 2170 m LAST REPORT DEPTH 1969 m 

RIG OPERATIONS POOH to run E-Logs. 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / T. How (OPTR) 

DRILLING REPORT 
Bit M. m#7 - DBS TD 19M SIN 12.250 in Jota 5x14, 1x13 
On lit: Dlataao 201.0 m Klaus 9:29 hh:nun Rap 21 m/hr *w 9-26 klbs Rpl# go-150 

Pcap Prom 2430-2930 WI 150 spm Tarw. 380-730 TIM 84769 CPI:. - 0 028 -- 

HYDRAULICS REPORT 

aud Dwmlty In 1.17 sq nud DN81ty alt 1.17 w m 1.18 sq w/w 14/23 

O.l# s/10 kllmlty 47000 PPM Cl solida 9.8% 

llolr VOlU 1111.9 bbls Aaaulu VOlrw 905.6 bbls Tubi- Volw 118.9 bbls Di8phc.d Volm 87.5 bbls 

Carbldr La9-Calcuhtod ~9 7030 stks Plowarm 810 mm 

DrillPtpa Aaaular Vd @lax. Dia. We.) 16.6 m/min DrIllPlpm Anaulu vol U3pub nob) 48.9 m/min 

Dr111 011ar Annular V-1 (Opan Hold 70.3 m/min Critical Vml 127 m/min 

Pr*murm 16~ Symcma 2249 psi l rmmuro &N nit 759 psi 8 l rumurm brn~ 33.8 % 

Do3ala V.1 89.9 m/set Jot Iqrct Porcm 1208 lbf mp 359 hhp 

PRESSURE PARAMETERS 
Drilllnq hponat 0.72 - 1.54 Plaliar Tap 57.3 deqC 

Shl. ha*ity - 
Sha lo Pactor - 

I)ack9rmnd Oas O.l- 0.2 % Iclr. Porutloa hm 0.42% l 2116m Trip ou TWO. 59 % . 1969m 

Othrr Oas WIG-0.22% 0 2170m. 

Cl11 - Tlgbt Wolr - 

ESTIMATED PORE AND FWKTURE PRESSURE 
I( lck To1 l ranca 0.38 sq EMW Min. 8mrlutd haeturm Prueuro Wpr, nolo) 1.65 sq EMW 0 1725m 

Cmtlmatod Pore Prumaro 1.15-1.16 sq EMW YIP* Mm. Eathtmd Porm Prumrm (0pa t&l*) 1.09 sq 0 __ 

max. Kmtlmtd Parr Pru8urr 1-a Ib3lr) - l - IUtlmatd Practurr l rumurm at m 1.70 sq 

cox4.mmTs M/up BHA + RIH. Break circ 0 shoe. Wash+ream + log w/ MWD f/ 1896-1969m. 
Drill f/ 1969 to 1990m. Rack back std, hook up circ hose + circ hole. While changing swivel packing. 
M/u std + ream to btm for corm. Cont to drill to 2170m. Survey 0 2154m. Short wiper trip f/ 2170-1968m. 
25klb o/pull. Circ B.u. PLC, pump slug. POOH to log. FLC 0 shoe + BHA below BOP. 
B/o + L/o MWD. 

l Pore Pressure estimated from correlation with RPT data from Minerva-1 well. 
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COMPANY BHP PETROLEDM WELL Minerva - 2A 

DATE 11.10.93 TIME 24:00 

DEPTH 2170 m LAST REPORT DEPTH 2170 m 

RIG OPERATIONS POOH after wiper trip to COntinUe loqqinq. 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / J. Bowman (OPTS) 

DRILLING REPORT 

Bit No. RR#S.l - HDGHES JD8 SIN 12.250 in J. t .  2x16, 1x18 
On Bit: Di.Unc. - m  sNrm - hh:mm mp - UOB - Km - 

Ptup Pram8 - SPN - Torcpm - Tan - cPI:8 - CP Br8 - 

HYDRAULICS REPORT 

“Ud MNity In 1.17 sq kd Mdty aat 1.17 WI LcD 1.18 sq w/w 13/22 

-1. 4/8 s.11nity 46000 PPll Cl solid. 9.8% 

no1. vo1m 1111.9 bbls Almulu VOlum. 905.6 bbls Tubing volum. 118.9 bbls Dimp1ac.d Volw 87.5 bbls 

Cubldr L.9.C.1cul.t.d La9 7030 stks r1owr.t. 0 

DrillPip. Amu1.r Vol (IQ.. Dia. WC.) - DrillPip. Aenu1.r Val (Opu4 Mol.) - 

Drill Col1.r Annu1.r V.1 (OP.88 Mol.) - Critic.1 V.1 - 

Premmura la.. Eymtmm - 

mom.1. v.1 - 

PRESSURE PARAMETERS 

Pra8mura la88 Bit * 

Jot Ivet Pore- - 

\ Prmmmurm Lo88 - 

NJIP - 

Drillim9 Eponrt - 

Sb.1. D.o.ity - 

Background ti# 

Othu (km - 

Pill - 

c.vIng. emt 8 - 

1Yx. Porvtloa a. - 

Tl9ht -1. - 

Plali.. T-p 

8~ la Pactor 

a - 

Avor.9. l12. - 

- 

Trlp 0.. m-2 - 5% . 2170m 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tol.r.ac. 0.38 sq EMW Ml.. ~t1ut.d hmcturm Pr888ure (Opa Mol.) 1.65 sq EMW 0 1725m 

rmthtod Porm Prumurr 1.09-1.12 sq EMW elm’ Mm. Cmt~tad Porm Prumurm (Opa lB.1.) 1.09 sq 0 - 

max. mtlmtod Corm Prumuro tOpa -1.) l - ~thmtod Pruturr Prumuro at TD 1.70 sq 

COMMENTS Cont. L/o BHA. R/up to run E-logs. Loq#l: Sonic-DLT-MSFL-GA&WA-AMS 
Loq#2: LDL-CNL-GR-AMS-lWS. Loq#2 out 0 0900hr. Rerun 0 1035hr. POOH. tight 0 2170m. Max 3.5k o/p. 
M/u 12.25. BBA + RIH to shoe. Fill pipe, RIH to 1558m. Ream f/ 1558-1762m. 
Cont RIH f/ 1762-1900m. Wash+ream f/ 1900m to 2170m. 
Circ + cond mud. FLC. pump slug. 

l Pore Pressure estimated from correlation with RFT data from Minema- well. 
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DRILLBYTE MORNING REPORT No 23 

COMPANY BHP PETROLEUM WELL Minerva - 2A 

DATE 13.10.93 TIME 24:00 

DEPTH 2170 m LAST REPORT DEPTH 2170 m 

RIG OPERATIONS Running VSP 

ENGINEERS A. Thanqam / K. Clarke REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 

Bit No. - WP- - SIN 12.250 in Jot. - 
On Bit: Dimtmncm 0.0 m Hear* 0:oo hh:mm Rop - ImB - RPM - 

PIsp Prmmm - SPU - Torque * TBR - CP 1:: - c? B:@ - 

HYDRAULICS REPORT 

llud ihNitY Ill 1.17 sq I)ud Dubmlty aat 1.17 sq m 1.18 sq w/w 13/22 

a.18 4/8 sAlin ty 46000 PPll Cl lo1 Id. 9.8% 

no10 VOlur 1111.9 bbls Annulu VOlW - Tubia) VOlW - D18p1.c.d Volur - 

Cmrbld. L.9-C.1cul.t.d L.9 
* t1ouratr - 

DrlllPlpm Annulmr Vol Wmx. Dim. Smc.) - DrillPipm Anau1.r Vol tOpma Hoi.) - 

Drill Col1.r Annu1.r V.1 IOpmn Hoi.) * Critic.1 Vol - 

Prmmmurm Lo88 Symtma 

nor.10 VI1 - 

- Prmmmurm bmm Bit - 

Jmt I-et Porco - 

\ l rrmmurr Ibmm - 

IWP - 

PRESSURE PARAMETERS 

Drlllln) mnmt - 

Sh.1. Dmnmlty 

Bmck9round Omm 

Plalln. Tap * 

Sk. 1. Pmetor 

111x. mravtion QI. - a - Trip 088 * a - 

Pill - Timbt ml. - 

C.Vl.9. Nt. 8 - 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Tolmrmnc. 0.38 sq EMW min. amt1rtd hmcturm PrmmNrr Wpa Helm) 1.65 sq EMW 0 1725m 

Emthtmd Porm PrwNrm 1.01-1.12 sq EMW OTD' Nl.n. smtlmatmd Porm Prumur* (Opa Hm1.I 1.01 sq 0 - 

MU. smtlutrd Porm Prusure IOpa malo) * 0 - artlmatmd Prmctum Prumurm l t TD 1.70 sq 

COMMENTS POOH. FLC 0 shoe, and w/ BHA below BOP. 
R/u schlumberqer + log. Run#l. RFT. 
POOH, l/out RFT. 

* Pore Pressure estimated from correlation with RFT data from Minerva-l well. 



DRILLBYTE MORNING REPORT NO 24 

8B 
COMPANY BHP PETROLEDM 

DATE 14.10.93 

DEPTH 2170 m 

WELL Minerva - 2A 

TIME 24:00 

LAST REPORT DEPTH 2170 m 

RIG OPERATIONS Reverse Circulate and POOH. 

ENGINEERS A. Thanqam / G. Timmis REPORT RECEIVED BY G. Blunt / J. Bowman (OPTR) 

DRILLING REPORT 
Bit No. '* 5pr - Sl.. 12.250 in Jot. - 

On Bit: D1.ta.o 0.0 m tiaurm 0:oo hh:mm Rap - UOB - RPM - 

Pcnp Pr*mm * SPU - Torqum * TBR - CP I:8 - 0 nre - 

HYDRAULICS REPORT 

aud DMAity IO 1.17 sq llud Dumlty at 1.17 WI ECD 1.18 sq w/w 13/22 

0.1. 4/8 s~liaity 46000 PPa Cl solid. 9.8% 

no10 vo1m - ADmJlU voh.. - TIM.9 v01l... - Di8pl.c.d Volur - 

Cmrbidm La9-Cdeu1.t.d L.9 
* 

P1our.t. - 

DrillPipr Amuhr V.1 @lu. Di.. We.) * DrillPip. Aanulmr Vol tOpa nolo) * 

Drill 011.r Anmlu V.1 tOpua Hold * Crltlc.1 V.1 * 

Prmmmurm Urn* Symtmm 

lor.1. V.1 - 

* Prrmmurr lam8 Bit * 

Jot Iap.ct Porco * 

8 Prommuro LO88 * 

mr - 

PRESSURE PARAMETERS 
DrilliN Brponat - 

¶b.l. D...lty * 

llmekgrouad Omm * 

Othrrflmm * 

Pill - 

C.ViB9. emt 8 - 

Ilu. Pomtlon Qam * 

Tl9bt Ho10 - 

Plallnr Tmp 

Sb.1. Putor 

0 - 

Avmrmgr Siam * 

* 

Trip tirn 0 - 25% . 1975m 

ESTIMATED PORE AND FRACTURE PRESSURE 
Kick Toloraaco 0.38 sq EMW Min. lWt1mat.d hmeturm Prmmmurm (Opa llol.) 1.65 sq EMW 0 1725m 

Emtlsrtad Pore Prmmmurm 1.01-1.12 sq BMW OTD* Nln. EAthtod Porm Prmmmurm Wpa ll.10) 1.01 sq a - 

Rmx. Emtiutmd Porm Prammum (M ~1.) l - btlmatd Prmcturm l rmmmuro l t TD 1.70 sg 

COMMENTS Log w/ schlumberqer : VSP, CST. 
R/d schlumberqer. RfH w/ 8'DC, lay out same. R/u + RIH w/ mule shoe on 5. dp. RfH to 1975m. 
Circ BU. Max gas-0.25%. Test cmt line. Mix + pump slurry#l plug. POOH 0 1775m. 
Circ prior to cmt pluq#2. Dunp cmt returns. RIH taq #l plug 0 1784m. POOH 0 1775m. 
Test lines, mix + pump slurry-#2 plug in place. POH to 1630m. Circ prior to cmt pluq#3. 
RIH taq#2 plug 0 1686m. POH to 1575m. 
Test lines-mix + pump slurry - #3 plug. 

l Pore Pressure estimated frcm correlation with RFF data from Minenra-l well. 
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APPENDIX X: Bit Hydraulics Printouts 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS 
Data Prlatod on r Rua SOD 19 00:33:l9 1993 

INPUTDATA 
nydr8UliC8 nod.1 POWER LAW Ca8iag Shor Depth 
D.pth 114.0 l WtiosthtnDopth 
'Qrtical Depth 114.0 m Wud DaiSity 

low Rata 1111 gp 300 rpm vi8aamotu 
Avuago ROP 13.1 l /hr 600 rpr vi8cowtrr 
Cutting8 Doa8ity 1.25 8pc gFQa8tla Vi8wSity 
Cutting8 DiuStor 0.100 in Yidd Point 
cuttinga BhSpS SPHBRICAL F'ouar Lau k 
Cutting8 Thiclmara 0.000 in Pouu Lau n 

85.0 l Jot 1 
456.0 I Jot a 

1.04 89 Jot 3 
a Jet 4 
3 Jat 5 

1.00 CP Jet 6 
1.00 #/looftM Jet 7 

0.05412 #Soo~n/lOOftfG Totrl Pluid Aru 
0.50496 

CALCDLATRD RHSULTS 
bootioa Rob Pipm Volu~om k Capaaitiar mud VIlooity llor 

-w tU@h SiN OD Ilo Pipa ArmUlU8 Pip Annulu8 Critical RogimS 

S&am 
I 
43.0 36':OO 5':oo 

If: bbl bbl 
17:: 

r&in r/tin r/da 
4.176 173.5 a.4 454.3 6.6 LAMImR 

43.5 9.1 36.000 8.000 a.875 38.0 0.3 36.1 1005.0 i:: 7.0 WIIIIUR 
51.7 31.3 36.000 9.500 3.063 133.4 1.0 ia4.1 885.5 6.9 7.a LAnfHAR 
65.0 19.0 36.000 9.500 3.063 119.8 0.9 111.4 88S.5 6.9 7.3 LAI(IYAR 

Hydro8tatia Pro88ur* 166 RBi 
Aanulu Voluno 441.7 bbl 3419 rtrokor 17 l in8 
Pipa c8pWi ty 4.5 bbl 35 stroker 0 rin, 
Circulating VoluDo 446.3 bbl 3464 l troku 17 l ina 
Pipe Di SDh-t 18.4 bbl 
mta1 Hola Voluo 464.7 bbl 

HYDRAULICS RBSULTS AT 
Flow Ratm 
Ilow Regina at TD 
Jet Vdoclty 
Imprat ?orco 
Xydraulio Pouu 
Bit La88 
% Bit I0088 
Pip0 Lo88 
Annular Lo88 
thttillg8 tim8 
Surfrw to88 
Total Lo88 
Circ Prrasuro 
BCD l TD 
BCD 0 shoe 
ECD 0 Weakamt Depth 
BCD 0 TD (cutting81 

VARIOUS ?Lou UTRS 
VP=: 1011 1031 1053 1071 1093 iiia 

: 
48.Q : 

lbf : 
haor 
p8i I 

981 : 
p8i 1 
p8i 1 
&tSi : 
p8i : 
D8i : 

89 : 
89 : 
89 : 
89 : 

l cmonded Wiaimum Plow to lulat8in cutting8 trm8port in top 8octioa ir 879 QPB 
Rwmrrmdod Hu.hum llow to minkia luinar flor in lowe8t smction ir 1157 g-pm 

578.8 
74.1 

116 
16.8 

93 
0 

46 
aoa 
469 
a15 

1.04 
1.04 
1.04 
1.34 

LAW LAm 
40.3 41.1 

601.9 615.4 649.4 673.9 
78.6 b3.a 88.1 93.1 

131 136 141 146 
27-a 17.6 17.9 78-a 

96 99 ioa 10s 
0 0 0 0 

44 40 37 34 
a10 a17 aa a33 
480 491 505 516 
310 306 303 a01 

1.04 1.04 1.04 1.04 
1.04 1.04 1.04 1.04 
1.04 1.04 1.04 1.04 
1.31 1.19 1.17 1.15 

698.8 
96.3 

isa 
38.5 

106 
0 

ai'1 
531 
196 

1.04 
1.04 
1.04 
i-a4 

ii33 1151 

4: 4z 
714-i 750.0 
103.7 109.3 

157 163 
18.7 38.9 

111 114 
0 0 

ai8 ait 
547 561 
196 195 

1.04 1.04 
1.04 1.04 
1.04 1.04 
1.13 i .aa 

1x71 
TRAHS 

44.9 
776.1 
115.1 

168 
09.1 

117 
0 

a7 
366 
578 
193 

1.04 
1.04 
1.04 
i.ai 

iua 
TRAllS 

45.7 
001.9 
131.1 

174 
19.3 

la0 
0 

13: 
594 

1% 
1.04 
1.04 
i.ao 

iax4 
TRAmI 

46.4 
830.1 
117.3 

1.0 
a9.5 

la4 
0 

aif 
611 
190 

1.04 
1.04 
1.04 
1.1) 

. 



IUPUT DATA 

zgz=-- --EL 
--f--P- 
---w 

Vortiaal Depth 541:o I RuDaEi~ 
Flow Rat. s33 op 3u xp rirrplaa 
Avuago ROP 5.3 B/ha au rp - 
Cutting8 LknSity . - a.15 SPC mwst~= w iltJ 
Cuttings DiuetOr 0.100 in Yiddfuht 
Cuttings shapr SPHRRICAL w-k 
CllttiaVS T!liOhOSS 0.000 la W'P 

cALcuLATBD RHSULTS 
Soatioa 

-R trnga 

SurL 8 83.5 
85.0 35.0 

iao.0 145.3 
365.3 108.4 
473 -8 67 -1 

Hole 
Sita 

in 
13.750 
98.000 

9.875 
9.875 
9.875 

Pip. 
OD ID 

5200 4.376 in 

s-000 4.376 
5.000 4.176 
5.000 a.750 
8.000 a.875 

VO1uBmS 
Ho10 

bbl 
103.8 

87.5 
76.3 
33 -7 
30.9 

k tiRUYitir8 
Pipe &aU1US 

bbl bbl 
4.9 97.0 

1::: 84.6 56.3 
3.6 14.6 
1.8 7-a 

mdtoSt8tiC PtOSBuX~ 798 p8i 
Aanulu Volume 169.6 bbl a093 8trokrS ai min8 
Pipr mpraity 35.6 bbl 199 8tXQk.S a rig 
Cirmlating Volume 195-a bbl aa9a StrOkO8 a3 da8 
Pip. Di@acaurt 16.9 bbl 
Total Hola VOlUmO 311.1 bbl 

HfDRADLICS RBSDLTSAT 
llor R8tr 
llou Rogimo at TD 
Jmt Voloeity 
Imprat Porao 
Hydraulic Pcturr 
Bit Loss 
% Bit Loss 
Pi&be LOSS 
Aanulu LOSS 
cuttiag8 LOSS 
Surf800 Loss 
TQtr1 Loss 
CirO =aSNrm 
ECD 0 TD 
BCD 0 Shoe 
BCD 0 bhak.St Depth 
BCD 0 TD (auttiags) 

VARIOUS PLon UTBS 
QDI: 483 493 503 513 -- 

: TmB TURB 1ToRB mB 
48.C : PO.0 a0.s a0 -9 al.3 

lbf : 141.4 148.8 lS4 -9 161.1 
hhp : 9.5 10.1 10.7 11.3 
pri : 34 35 36 38 

15.4 15.6 15.7 15.8 
psi : 118 iaa 116 130 
psi : 8 9 

psi : 6" t RSi : 51 53 55 5: 
RSi I 917 aa a3a a40 
RSi : 813 811 wia 8x1 

SQ : 1.05 1.05 1.05 1.05 
89 : 1.W x-w 1-M z.ug 
8g : 1.04 1.04 1.04 1.04 
89 : 1.06 1.06 1.06 1.06 

Racoarndod Ninimn How to mdat8ia cutting8 trm8port in top 8actioa f8 341 QOI 
Racomended nuirw Flow to mdatda luiaar flow in lowat soctioa ir 98 QPI 

Uud Velocity llor 
Pipe nMtr1U8 Critia81 Rogi~ 
r/da r/rin l /mia 
117.8 10.9 9.1 'AAIIOITIONRL 
117.8 5::: 7.5 tAclInAR 
317.8 14.7 TURBULUWP 
516.5 56.0 14.8 TuRBuLmT 
481.7 118.8 al.8 mmmmrr 

513 

al.7 
167 -5 

la.0 
39 

15.9 
134 

9 
6 

ai5 
8ia 

1.05 
1-M 
1.04 
1.06 

533 543 553 563 
TDltBmTtlRBTORB 
aa.1 Pa.5 13.0 13.4 

173.9 180.5 187-a 194.0 
17.7 13.4 14-a 15.0 
16:: 13:: 13.7 44 14.7 46 

139 143 147 151 
9 9 39 10 
5 

aft 313 f: 331 66 310 :t 

8ia 873 863 843 
1.05 1.05 1.0s 1.05 
I.Q( 
1.04 f:E 

I.04 1-w 
1.04 1.05 

1.06 1.14 1.13 1.10 

573 583 
mRH TURB 
33.8 14.1 

aoi.0 a08 .i 
15.8 16.6 

47 
15.3 1st: 

166 160 
10 11 

16 70 i: 
310 313 
834 830 

1.05 1.05 

I:2 
1-W 
1.05 

1.09 1.08 



EXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
Data Printed on : TM 8q~ 31 00:38:18 1993 

IIs= DATA 
~&WllhlS Yod.1 
Mpth 
Iutical Dmpth 
Ilou Rata 
Avuagm ROP 
Cuttings DInSify 
Cuttings Diuotu 
cuttings Shrga 
cuttiag8 Thickn~88 

CALcmAm RJSSULTS 
Soction 

-9th 

SurFaw 
I 
83.5 

85.0 35.0 
iao.0 164.3 
384.3 108.4 
491.8 67.1 

POWBRLAW -8iag BhOO bpth 
560.0 m wtiO8t htn Depth 
560.0 l wad Dmaaity 

533 Qp1 300 rpm v18caa.t.r 
4.8 l /hr 600 rpm vi8comotu 

a-as 89 Ph8tio ViSCO8ity 
0.100 in Yield Point 

SPHRRICAL Powu MW k 
0.000 in Pouu Law n 

iao.0 l Jot 1 3a id33 
456.0 I Jot a 3a in/32 

1.04 SO Jat 3 3a in/32 
a Total Pluid Area a. 3561 inA 
3 

1.00 CP 
1.00 wl00ftAa 

o.osaia #SOCh/iooftAa 
0.58496 

Ho10 
8iSe 

in 
19.750 
aa. 

9.875 
9.875 
9.875 

Pip. 
OD 

s%oo 4.176 
5.000 4.176 
5.000 4 -176 
5.000 a.750 
8.000 a.875 

VO1~08 6 -&B8CitiOS 
Hole Pip. &lIlUlUS 

bbl bbl bbl 
103.6 

87.5 
::'o 97.0 

84.6 
89.9 lS.4 60.6 
33.7 9.6 34.6 
10.9 1.8 7-a 

nud Voloaity Plow 
Pip -U1US CrftiO.1 Rw~i-• 
m/da r/mia r/tin 
117.8 10.9 9.1 -1fIQQlL 
917.6 5::; 7.5 LAHImAR 
117.8 14.7 TCRHUGRU? 516.5 56.0 14.8 TURBULBUI' 
481.7 118.8 11.8 TwRNlLRm 

. 

Hydras tatic Pros aura 816 RSi 

Aanulu VOlumo 174.0 bbl 1117 8tXOkOS aa tin8 
Pi&IO t%pCi ty 16.7 bbl a07 StrOkOS a &IS 
Circulating Volume 300.7 bbl 3334 8trOk.S a4 riar 
Pig. DiSpl8Cmt 17.3 bbl 
mtal Ho10 Volume 318.0 bbl 

RfIIRAULJCS RBSUMSAT VARIOUS Plm RATBS 
I  Plow Rate 

Plow Rw~iu at II) 
Jot Velocity 
Impact Porco 
Hydraulic Pouu 
Bit Loss 
Cc Bit Loss 
Pipa LOSS 
Aanulu Iass 
c!l.lttillgS ti88 
Surface Lurs 
Total Loss 
Circ ~088Ur. 
BCD l TD 
BCD 0 Shoe 
BCD 0 WO.kOSt Depth 
ECD 0 TD (CUttingS) 

QOI: 483 493 503 513 5a3 533 543 
: TURBTORB~TURBTDRB~~RR 

48.C : 30.0 10.5 ao.9 al.3 al.7 13.1 aa. 
lbf : 141.8 148.8 154.9 161.1 167.5 173.9 180.5 
- : 

‘;Z 
10.1 10.7 11.3 la.0 la.7 13.4 

&bSi : 35 36 38 39 41 4a 
15.4 15.s 15.6 lS.7 15.6 15.9 13.1 

p8i : la0 la4 law 131 136 140 145 

psi : 8 8 8 9 9 9 psi : 6 6 6 S S 5 fi 
psi : 
p8i : a’lf aZ aE ai1 

59 61 64 
a49 a57 315 

&lSi : 840 840 840 840 840 840 900 
89 : 1.05 1.0s 1.05 1.05 1.05 1.05 1.05 
89 : 1.04 1.04 1.04 1.04 1.04 1.04 1.04 
WV: 1.04 1.04 1.04 1.04 1.04 1.04 1.04 
Sg : 1.06 1.06 1.06 1.06 1.06 1.06 1.13 

553 
l5RB 
93.0 

187.1 
14-a 

44 
13.8 

149 
10 
50 

3ff 
886 

1.05 
1.04 
1.04 
1.11 

563 573 583 
TURB TURB mm 
13.4 13.8 a4.a 

194.0 aoi.0 108.1 
15.0 15.8 16.6 

46 47 49 
14.8 lS.3 15.6 

lS3 lS8 161 
10 10 11 

:z 
a4 I) 
70 

309 309 313 
868 860 856 

1.05 1.05 1.05 
1.04 1.04 1.04 
1.05 1.05 1.05 
1.09 1.08 1.08 

Roaoamndmd Minimum Plow to mintrin cutting8 trmsport in top roction is 341 opm 
Rocomnondod Maximum Plow to maintain laminar flow in lowort roctioa is 98 gpm 



EXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
Data Priatod on I wad Rap aa 00147rl7 1993 

IN- DA!PA 
Bydraulior Uodal 
Depth 
Vartioal Depth 
Plow Rata 
Avaraga ROP 
Cuttings DIIlSity 
Cutting8 Diurtar 
Cuttings shapa 
CUttingS ~iClkIl~88 

POWBRLAW Cuing moo bptb 
115.0 m WWkOSthtnDqth 
115.0 m Nud Damlty 

1080 QOI 300 rpm viscomat~r 
50.0 r/hr 600 rpl ViSCa*tU 
a-as 89 Pl.StiC ViSC%BSity 

0.100 in Yield Point 
8PWBRICAL Pwu LOU k 

0.000 in Powor Law n 

85.0 
4S6.0 

1.04 
a . 

1.0; 
1.00 

0.05412 
0.58496 

l Jot 1 
m Jat a 
W Jot 3 

Jat 4 
Jot 5 

~;looftAa Jet Jot 6 7 
#SaOAB/lOOftAl ‘Ibtal Pluid Aru 

CALQJLAm RBSULTS 
Sactioa Ho10 HR. VO1UD.S k c8D.Citi.S mad Velocity Plow 

l-R L-gth aim. 00 ID Ho10 Pip. &UlUlUS Pip. hU1US ~itiU.1 Raqira 

SurFaoa 
m 
33 -3 36!rt,O s%oo 4276 

bbl bbl bbl r/tin m/min r/d.n 
133.4 1.9 130.8 441.3 6.6 LRMIXRR 

33.8 10.7 36.000 8.000 a.875 44-a 0.3 47.0 976.1 f:; 7.0 LAnIAR 
44.s 40.5 36.000 9.500 3.063 167.3 155.6 860.0 6.7 7.3 L~IOAR 
85.0 30.0 36.000 9 -500 3.063 la3 -9 115.3 860.0 6.7 7.1 mnnwk 

Hydrostatic Prosaurm 
Annulu Volume 44:: 
Pipa capacity 4. 
Circulating Voluw 448. 
Pipa Di8plaowant 90. 
Total Role Volumm 468. 

a4 
34 
a4 

5: 

3: 
a s535 

In/33 
i43a 
in/3a 
in/33 
in/32 
iaA2 

3445 Strok.8 17 riar 
bbl 33 StrOkaS 0 mire 
bbl 3478 8trok.S 17 rias 
bbl 
bbl 

HYDRAULICS RBl?DWSATVlUtIODS rUmRATES 
Plow Rat. QPI: 103 
Plow Roqimo at TD I 
Jot Valoaity 48.0 I 3: 
Impact Porco lbf : 599 - 
Hydraulic Powor hhp : 78. 
Bit Lo88 DSi : 
Z Bit Loss : a? 
Pipa LO.8 psi : 10 
Annulu Loss psi : 
cuttiag8 L4088 DSi 1 
Surfaw Loss psi : if 
Total Loss psi : 61 
ci rC h.SSUra psi : 33 
BCD 0 TD 89 : 1.0 
BCD 0 Shoe 89 : 1.0 
BW 0 b8kOSt Depth 89 : 
PCD 0 n, bUttiZNJ8) 89 : f :X 

Rocommondod Minimum Plow to maintain outtiags transport in top section is 871 qpm 
Reaomumdmd Waximm Plw to maintain luinar flow in loumat soctioa is 1157 gpm 

I 1040 1050 1060 1070 1080 109 
I 

3z 4:: (Ii?! 43 4x 

LA 

, 1 611.2 623 .O 635.0 647.0 659 -1 6::: 
80.4 82.8 85.1 87.6 90.1 92. 

I 133 135 138 140 143 I al.6 19.0 aa. 99.6 23.0 af! 
107 109 110 iia 114 11 

I 0 0 161 1s: 149 14: 1,s 
al3 a17 aai aa4 128 f : 
615 616 618 630 6P3 ia 
330 313 317 311 305 30 

1.04 1.04 1.04 1.04 1.04 1.0 
1.04 1.04 1.04 1.04 1.04 1.0 
1.04 1.04 1.04 1.04 1.04 1.0 
a.04 a.00 1.96 1.92 1.89 1.8 

1100 

41.1 
683.8 

95.3 
148 

13.6 
117 

0 

iit 
630 
196 

1.04 
1.04 
1.04 
1.83 

1110 
IAn 

4a.5 
696 -3 

97.8 
151 

a3.s 
119 

ia! 
a40 
634 
a91 

1.04 
1.04 
1.04 
1.80 

ii30 

43.9 
708.9 
100.4 

154 
a4.i 

iai 

11," 
a44 
638 
387 

1.04 
1.04 
1.04 
1.78 

43. 
731. 
103. 

a? 
12 

f : 
64 
a8 

1-c \ 
1-c \ 

::t 
\ 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Printad on : ThU S@p 33 00:45:35 1993 

INPUT DATA 
Hydrauliat Modal POWBR LAW casing Shoe Depth 118.0 l Jot 1 a4 inJ3a 
Depth 457.0 a wMk.St htn Depth 456.0 a Jet a a4 is/3a 
Vertical Dapth 457.0 m uud DUlSity 1.04 SO Jot 3 24 is/3a 
Plw Rate 1084 opm 300 rpo viscomatar a Total Pluid Area i-3154 inAa 
Avuaqo ROP 60.0 m/hr 600 rpm vi8waotu 3 
tbttiUJ8 bn8ity a-as SQ P188tiC ViSCO8ity 1.00 CP 
cuttings Diamotor 0.100 in Yield Point 1.00 #/lOOftAl 
CllttititJS shapr SPHBRICAL Pwu raw k 0.05412 #S~~~~/iOOft~2 
CdtingS ThiOh.88 0.000 in Pwu Lau n 0.58496 

CA-TBD RBmLTs ---.--- 
Soctioa Ho10 

%R L-qth Bita 
a a in 

Surf aao 83.5 aa. 
85.0 33.0 aa. 

118.0 138.8 16.000 
256.8 80.1 16.000 
336.9 56.9 16.000 
393.8 63.3 26.000 

Hydrostatia Ra88uro 6 74 psi 
Annulu Voluma 964 -6 bbl 
Pip0 Clpaaity 

9:: 
-6 bbl 

Circulating Voluao -1 bbl 
Pip Dimplrawurt 36 -3 bbl 
%tal Ho10 Volwa ioai -5 bbl 

HR. 
OD ID 

5f:oo 4f:76 
5.000 4.376 
5.000 4.376 
5.000 3.000 
8.000 a.875 
9.500 3.063 

VO1W8 k c%p.Oiti~S Nud Voloaity Plow 
Helm Pi&t. &tNl1US Pi&m hMlI1US CdtiG.1 Rogiro 

bbl Ml bbl a/aia a/ah l /aia 
108.6 4.9 301.9 441.9 10.7 7.5 'NRBuzm 

8l.S 1.9 79.8 441.9 10.7 7.5 TURBULHIIT 
299.0 6.1 287.8 44a.s 12.4 7.8 TumuLIIt4T 
171.6 a.3 166.1 899.8 la.5 7.8 TURBULEHP 
131.6 1.5 111.0 979.7 13.3 8.4 TURBULEWP 
136.2 1.9 118.0 863.1 23.8 8.8 TuRBuLBm 

. 7488 StrOkmS 
160 8troko8 

7648 Strok.8 

HYDRAULICS RBSDLTS ATVARIOUS PLOW RATES 
Plow Rat0 
Plow Rogire at TD 
Jat Velocity 
Impact Porca 
Hydraulic Pouu 
Bit La88 
% Bit Lo88 
Pip. Loss 
Annulu Lo88 
Cutting8 I.1088 
Surfaae Loss 
mtal Lo88 
Ci rC ROSSUrO 
BCD 0 TD 
BCD 0 shoe 
BCD 0 Woakmst Depth 
BCD 0 TD (cuttings) 

Rocomondod t4iniaua Plow to maintain cutting8 transport in top section is 643 qpa 
Rocommendod Uaximum Plow to uintain laminar flow in lowoat . 8oction is 689 w 

QPI: 1034 
: 

I/Se : 76.3 
lbf : 1163.6 
hhp : a93 .a 
p8i : 486 

: 40.8 
RSi : 319 
081 : 0 
psi : 166 
RSi : ail 
p8i : 1199 
p8i : 640 

89 : 1.04 
Sg : 1.04 
89 : 1.04 
89 : 1.30 

1044 

77.0 
1186.2 

301.7 
496 

41.1 
334 

0 
163 
a14 

la07 
636 

1.04 
1.04 
1.04 
1.19 

1054 
TURB 
77.8 

1909-i 
310.5 

505 
41.3 

339 
0 

160 
118 

iaaa 
833 

1.04 
1.04 
1.04 
1.39 

1064 
TURB 
78.5 

1131.1 
319.4 

515 
41.6 

344 

15; 
aa 

1138 
830 

1.04 
1.04 
1.04 
1.18 

1074 1084 1094 
TURB TUBB TURB 
79-a 80.0 80.7 

1255.4 1278.9 1302.6 
318-S 337.8 347 .a 

sas 534 544 
41.8 41.1 41.3 

350 35s 360 
0 0 

154 1561 148 
aa 230 a34 

ias4 la70 I.287 
017 815 aaa 

1.04 1.04 1.04 
1.04 1.04 1.04 
1.04 1.04 1.04 
i-a8 i.a7 1.17 

1104 
T%TRB 
81.5 

1316.5 
356.8 

554 
43.5 

365 

14: 
a38 

1303 
819 

1.04 
1.04 
1.04 
l-a6 

1114 1114 

aa.1 82.9 
1350.6 1375.0 

366.6 376.6 
564 575 

II.8 43.0 
371 376 

14: 14: 
a49 146 

1310 1337 
817 814 

1.04 1.04 
1.04 1.04 
1.04 1.04 
1.16 1.16 

113 
ma 
83. 

1399. 
386. 

58 
43. 

3a 

13 
a5 

135 
81 

::o” 
1-c 
1.2 



BXLOG DRILLBYTE BAP : MUD HYDRAULICS ANALYSIS 
Data Riatod an 1 ?ri 8~ a4 01:11:33 1993 

IWVl' DATA 
ESydraulias Nodd PowBRLlw c88ing #hOa DBRth 118.0 I Jat 1 34 1433 
-Pa 565.0 l Wdco~tmtxl Depth 456.0 a Jat a a4 in/32 / 
vUFtiC.1 -0th 565.0 l Itud Dauity 1.04 89 Jot 3 24 in/33 
Plw Rat. 1100 QPI 300 m Vi8OOBOtU a mtal Pluid Aru I.fas4 inAa 
Avuaqo ROP 45-O B/hr 600 rpm vi8WBOtU 3 
CUttw8 DUiSity a-as St3 PlUtiO ViSUBSity 1.00 aP 
CVlttitUJS Dimter 0.100 la Yield Point 1.00 #/lOOftAa 
catting8 shape SPHERICAL Powuwwk 0.054ia #8dn/iooftra 
cuttings l%ickn~88 0.000 in F+ouu Law a 0.58496 

cALcuLAT5l REmJIm 

8rctioa Ii010 
-9th Six. 

Sur~aae 
a in 
83-S 28.000 

85.0 33.0 aa. 
116.0 146.8 16.000 
364.8 80.1 36.000 
444.9 56.9 16.000 
501.8 63.1 36.000 

Xydrostatic Ro88uro 33 psi 
Aanulu Volwo 118: -6 bbl 
Pip. ~p.aity -9 bbl 
Circulating Volaw la:: .I bbl 
Pip Di 8&d.CMBat 38 -7 bbl 
Total Ho10 Vohmo la54 -1 bbl 

Plw B8to 991: 1000 1030 1040 1060 1080 1100 
Plow Roqhe at TD 1 mRB TURH mRB mRB TURB TUBH 
Jet Voloaity B/SOc : 73.8 75.3 76.7 78.1 79.7 81.2 
Impact Porca lbf : 1088.4 1131.3 1177.2 1222.9 1269-S 1316.9 
liydraulia Pouu ahp: a65 .a 181.4 a9a.3 315.8 334.1 353.0 
Bit Lusr psi : 455 473 491 511 531 550 
'L Bit Loss 

psi : 
39.4 39.9 40 .I 40.9 41.4 41.8 

Pipa -88 339 350 361 371 384 395 
Annulu Loss psi x 
Cutting8 Lo88 psi : 16: 15: 15: 14: 13: 13: 
burfaco Loss psi : l98 a05 213 aai aas 336 
Total Lo88 RSi : 1155 1185 l216 la49 laaa 1316 
Circ Ro88ure psi : 996 990 983 978 973 968 
BCD l TD 89 : 1.04 1.04 1.04 1.04 1.04 1.04 
BW 0 Bhor 89 : 1.04 1.04 1.04 1.04 1.04 1.04 
BCD 8 Wmakrst Daptb 89 1 1.04 1.04 1.04 1.04 1.04 1.04 
BCD 0 TD (cuttings) 89 : 1.14 1.13 1.13 1.11 1.11 1 .a1 

Rooonondod Uinimum Plow to maintain cuttings tramport in top section is 644 QPI 
Rocmendrd wuiDua Plow to maintain luiaar flor in lour8t section is 689 gp 

Pig* Volumor 4 C8paaitior 
OD ID HO10 Pim Ann\r1U8 

5f:oo 4::76 . 108.6 bbl bbl 4.9 aoE 
5.000 4.176 89.5 79.8 
5.000 4 -176 531.7 

1::: 
511.8 

5.000 3.000 173.6 a.3 166.0 
8.000 1.875 111.6 1.5 111.0 
9.500 3.063 136-a 1.9 118.0 

9117 8 trokr8 45 da8 
a09 StXOk& 1 rini 

9436 stroker 46 rlaa 

mud Valoaity Plor 
Pip baU1US Critia.1 Roqima 
l /mia a/da l /mia 
449.4 10.8 7.5 mm.BuLRNr 
449.4 10.8 7.5 TURWLXNT 
449.4 lP.6 7.8 TURBULZM’ 
913.1 11.6 7.8 ‘lWRBULQlT 
994.3 13.4 8.4 ‘KJRBULEWT 
875.9 14.0 8.8 mRBULPOT 

iiao 

81.6 

‘Z-i 
5il 

41.1 
407 

13: 
a44 

1351 
963 

1.04 
1.04 
1.04 
1.10 

1140 1160 
' IWRB TURB 
84.1 85.6 

1414.4 1464.5 
391.9 413.9 

591 610 
41.6 43.0 

418 430 
0 

E 
ia1 
ai1 

1388 140s 
959 955 

1.04 1.04 
1.04 1.04 
1.04 1.04 
1.10 1.19 

1180 

87.1 
1515.4 

435.7 
633 

43.3 
44a 

111 
169 

1463 
951 

1.04 
1.04 
1.04 
1.19 

laQ 
ma 
88. 

1567. 
458. 

65 
43. 

45 

11 

1:: 
94 

1.0 
1.6 

2: 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Rintod on : mu 8~ 30 oa:oi:a9 1993 

IIIPTJT DATA 
Hydrauliea Nodal POWBR LAW 
-bpth 987.0 I 

rrticrl D0Dt.h 987.0 I 
-10~ Rat0 1116 gpm 
Avuage ROP 40.0 8/hr 
cuttings Doamity a-as 89 
Cuttiagr Diuotrr 0.100 in 
Cuttings Shape SPABRICRL 
c!Uttiag8 Thickm88 0.000 in 

CALUJLATBD RBsuvrs 

Cuing Shea Depth 553.0 
tb.k@St mta Depth 553.0 
mud DMSity 1.11 
300 m ViS-atU 36 
600 rpm viscomater 49 
Plastic vi8COSity 13.00 
Yield Point a3.00 
PuuuLark 1.31496 
Povu Law n 0.44478 

Smtloa Hola 
‘IroR -9th siso 

a a in 
Surf aam 83.5 19.750 

8S.0 468.0 19.130 
553.0 110.1 17.500 
773.1 80.1 17.500 
853 .a 65.0 17.500 
918.3 68.8 17.500 

HR. 
OD ID 
in * 

s-000 4:76 
s .ooo 6.276 
5.000 4.176 
5.000 3.000 
0.000 9.875 
9.500 3.ia5 

VO1UB.8 k C%&38CitiOS uud Velocity 
Hoh Pip. &UMl1U8 Pip. &UU1U8 critical 

bbl bbl bbl l /rein r/ala l /mia 
103.8 97.1 456.0 aa.9 90.1 
545.8 

at:: 
sow.1 456.0 94.5 91.3 

114.8 11.8 197.1 456.0 19.7 94.8 
78.1 2.3 71.7 916.4 19.7 94.8 
63.4 1.7 50.1 1008.7 34.4 103.3 
67-l a.1 47.4 8S3.7 38.6 108.7 

a Jot 1 a0 in/31 
l Jat a 18 i43a 
89 Jat 3 18 in/33 

Jat 4 14 in/32 
Total Pluid Arra 0.9541 iaA2 

;;;looftAa 
#8ac~n/100ft~a 

Hydrostatic Ras8uro 1570 psi 
Aanulu Voluno 971.5 bbl 
Pi&W c8p.d ty Sl.1 bbl 
Circulating Volume 1022.6 bbl 
Pip Di8placunant 50.6 bbl 
Total Ho10 Voluro 1073.3 bbl 

7543 StrOkOS 37 rin8 
397 8trOk.S a ains 

7939 Strok.8 38 l ina 

HYDRAULICS RWULTSATVARIWS - RATES 
Plw RAW 
Plw Ragin at TD 
Jot Vdocity 
Impact Porco 
Hydraulic Pwor 
Bit LQSS 
S Bit Loss 
Pip* Loss 
Anaulu LO88 
~tting8 LOSS 
Surfaao LO88 
Total LOSS 
CirU ROSSUr. 
BCD 0 TD 
‘CD 0 Shoe 

P 0 Woakost D~ptb 
&CD 0 TD (cuttings) 

Recormdmd Minimum Plw to maintain auttings transport in top soction i8 ai QOI 
Rocommondad hxiaum Plow to maintain luinar flow in format section is 3144 gpm 

w=’ 1016 
1 

r/Baa : 1oE 
lbf : 1680.6 
hh&l : 577.9 
psi I 976 

45.6 
psi : 886 
psi : 8 
RSi : 48 
psi : aao 
p8i : a137 
psi : 1626 

89 : 1.13 
89 : 1.11 
W ' 1.13 
W ' 1.16 

1036 

1oz 
1747.4 

611.7 
1014 
45.9 

913 
8 

47 
aas 

aaio 
1615 
1.13 
1.19 
l.ia 
1.16 

1056 
LAM 

108 .a 
1815.5 

648.9 
1054 
46.1 

940 
8 

aft 
aa 
1694 
1.13 
1.19 
1.11 
1.16 

1076 
w 

110.3 
1885.0 

686.5 
1094 
46.4 

967 

4: 
a44 

3360 
1613 
1.13 
1.11 
1.11 
1.16 

1096 
w 

113.3 
1955.7 

715.5 
1135 
46.6 

99s 
8 

45 
a53 

1436 
i6aa 
1.13 
1.11 
1.11 
1.16 

1116 

1lZ 
2097.7 

765.9 
1177 
46.8 
loa3 

4: 
161 

a514 
i6aa 
1.13 
1.11 
i.ia 
1.16 

Plow 
Ragiao 

LAMINAR 
LAnImAR 
LAt4IUR 
WIUAR 
WINAR 
LAMI~ 

1136 1156 
w 

116.4 118.5 
aioi.0 1175.7 

807.8 851.1 
iaao 1163 
47.0 47.3 
1051 1080 

8 8 
43 

a70 ati 
a593 P673 
16ll 1610 
1.13 1.13 
1.11 1.12 
1.11 1.11 
1.16 1.16 

1176 
LAM 

110.5 
1151.6 

896.1 
1307 
47.5 
1109 

8 
4a 

188 
a754 
1610 
1.13 
1.11 
1.11 
1.16 

Il.96 

iai!t 
a3aa.a 

941.7 
1353 
47.7 
1138 

9 
41 

a97 
1836 
1619 
1.13 
1.11 
i-la 
1.16 

1216 

la; 
a407.4 

990.8 
1397 
47.9 
1167 

4'0 
307 

a910 
1618 
1.13 
1.11 

.- . 



BXLOG DRILLBYTE EAP : Mm HYDRAULICS ANALYSIS 
Detr Printed on t ?ri Ott 1 Olr07r40 lSS3 

rwPm DATA 
~dmllie8 modal POWBR LAN 
-Pa 1379.0 1 
Vartical Depth 1379.0 m 
Flow Ret. 1080 gpm 
Avenge ROP 11.1 m/hr 
Cuttinqa Dmsity 2.25 8Q 
Cutting8 Diameter 0.100 in 
Cuttinga Shape SPHERICAL 
CUttiXifJl fiiokr.88 0.000 in 

-8ing 8ho.Do&It.h ss3.0 I Jot 1 a0 in/32 ' 
ma8thtn D~WI 553.0 l Jot a 18 in/33 
Mud Duh8ity 1.09 8g Jot 3 18 in/33 
300 m Vi8aOtar 48 Jet 4 14 in/32 
600 rpr Vi8COm8tU 64 Totel tluid Area 0.9541 inA 
Ph8tiC Vi8Oo8ity 16.00 CP 
Yield Point 31.00 #/looftA2 
PowuLewk 3.70906 #8wMn/lOOftAl 
PowuL8un 0.41504 

Ilection l?ola w- VO1ma8 
LUllJth tit. OD ID I%¶10 

I D in in in 
8urf 8ce 63.5 lS.750 5.000 4.276 lO?f 

as.0 468.0 19.130 5.000 4.276 545.6 
553.0 612.1 17.500 5.000 4.276 597.4 

116f.l 80.1 17.500 5.000 3.000 78.2 
1245.2 65.0 l7.500 a .ooo 2.875 63.4 
1310.2 68.8 17.500 9 -500 3.125 67.2 

)Fydro8tatiC &.88lAr@ 2135 p8i 
Annulu Volllmm 1322.6 bbl 10268 8trOke8 
Pipe cqmcity 74.0 bbl 574 8trOkm8 
Circulating Voltmo 10842 8trOk.8 
Pip0 Di8placNont 
mtr1 Ho10 VolUDo 

HYDRAULICS RXSUWS ATVARIOUB 1LOU RATRS 

8 waCiti@8 Uud Velocity llolf 
Pip. &laulU8 Pip. kmu1U8 criticsa Ragima 

bbl bbl m/rin r/rin r/min 
4.9 97.1 441.3 22.1 116.2 LAMINAR 

27.3 508.2 441.3 23.7 117.6 LAWMAR 
35.7 548.1 441.3 28.7 111.7 LMIlaAR 

2.3 71.7 896.5 28.7 iai.6 xamwt 
1.7 50.1 976.1 33.3 131.7 LAUINAR 
2.1 47.4 616.2 37.4 136.1 LRUIMAR 

51 l in8 
3 Din8 

54 l inr 

Iloll R8to 
Flow Regiw at TD 
Jet Valocity 
Impact Pore0 
Hydraulia Power 
Bit LO88 
% Bit LO88 
Pip* -88 
Allnulu In88 
cllttilIg8 Lo88 
Burfece In88 
'Pot81 LO88 
CirC ma88UrO 
BCD 0 TD 
BCD 0 Shea 
BCD 0 ih8h8t Depth 
BCD 0 TD (CUtthJ8) 

VP’ 900 

I/8= : 10: 
lbf : 1521.7 
hhp : 504.7 
p8i : 683 

: 40.9 
p8i : 1042 
p8i : 16 
Q8i : 19 
p8i : 200 
D8i : 2160 
pri : 2171 

8g : 1.10 
8Q : 1.10 
W * 1.10 
8g : 1.11 

1000 
LAW 

lop.5 
1584.5 

536.3 
sao 

41.1 
1074 

16 
19 

207 
2237 
2170 
1.10 
1.10 
1.10 
1.11 

ioao 1040 

1oE 10; 
1648.5 1713.8 

569.1 603.2 
957 995 

41.4 41.6 
1107 1140 

17 17 

ai! 21': 
2314 2393 
a170 2170 
1.10 1.10 
1.10 1.10 
1.10 1.10 
1.11 1.11 

1060 1080 
Lam 

108.6 llE 
1780.3 1848.1 

638.7 675.5 
1033 1073 
41.8 42.0 
1173 1207 

17 17 
18 17 

231 a39 
a473 a554 
2170 2169 
1.10 1.10 
1.10 1.10 
1.10 1.10 
1.11 1.11 

Rocowmndrd Winimm Flow to maintain cutting8 transport in top roction i8 14 qpm 
Recommondod Uaximum Plow to maintain luinar flow in lowort 8oction ir 3993 QPI 

1100 

11: 
1917.2 

713.8 
1113 
42.2 
1241 

TS 
248 

1636 
2169 
1.10 
1.10 
1.10 
1.11 

iiao 

11; 
1987.6 

753.4 
1154 
41.4 
1276 

17 

a521 
2710 
2169 
1.10 
1.10 
1.10 
1.11 

1140 

llf 
1059.2 

794.5 
1195 
42.6 
1310 

1'5 
165 

2804 
2169 
1.10 
1.10 
1.10 
1.11 

1160 

11: 
2131 .i 

637.1 
1236 
42.6 
1345 

17 
16 

a73 
2890 
2169 
1.10 
1.10 
1.10 
1.11 

1180 

lak!F 
2106.2 

881.1 
1261 
43.0 
1381 

it 
282 

as77 
2169 
1.10, 
1.10 
1.10 
1.11 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Rintod on I Rat Ott 2 00x31:17 1993 

IYPUT DATA 
'ydrrlllic8 Hod.1 PouBRLmw 
.I?- 1538.0 

vortica1Dmpth lS38.0 
Ilou Rat* 1080 
mruaga ROP 23.0 
Cuttings Dmnrity 2 -2s 
Cutting8 Diuater 0.1oa 
cuttinqr Shrpr lPHBRICAL 
cutting8 Thiokn~88 0.100 

-8ing shor Dapth 
WdO8thtn Dwth 
lhrd Da8ity 
300 rQm vi8comot*r 
600 rpn Vi8cordU 
PlUtiC Vi8CO8ity 
Yimld Point 
?owar Law k 
PowuLawn 

lootion E&l@ 
‘POP LUIgth 8180 

1 I in 
Lhrrfaoa 83.5 19.750 

8S.0 468.0 19.130 
553.0 771.1 17.500 

1324.1 80.1 17.500 
1404.2 65.0 17.soo 
1469.2 68.8 17.500 

553.0 I Jmt 1 20 in/32 
ss3.0 I Jet 2 16 in/32 

1.16 8g Jot 3 18 %n/32 
47 Jat 4 14 in/32 
65 mtal lluid Area o.ss41 inA 

18.00 CP 
29.00 #/loottAa 

2.62226 #8W'b/loott~2 
0.46778 

fiP@ 
OD ID 

s%oo 4276 
s.000 4.276 
5.000 4.276 
5.000 3.000 
8.000 2.875 
9.500 3.125 

vO1ma8 & -With8 mud Velocity llor 
Helm Pip. Annulw Pip. &lIdU8 Critical RwJiro 

bbl bbl bbl m/min r/an i/min 
103.6 2::: 97.1 441.3 22.1 100.3 LAUINAR 
S4S.8 508.2 441.3 23.7 101.7 WIlIaIAR 
752.6 44.9 690.5 441.3 28.7 105.7 IAnImR 

78.2 2.3 71.7 896.5 28.7 105.8 WIHAR 
63.4 1.7 50.2 976.1 33.3 115.9 LM1laA.R 
67.2 2.1 47.4 826.2 37.4 122.4 WIHAR 

mdrO8t8tiO R@88UrO 2S34 p8i 
Annulu Volumm 146S.0 bbl 11373 8trOkr8 S7 riIl8 
Pip crpacity 63.2 bbl 646 8trOkm8 3 Bin8 
Circul8ting Volume 1548.2 bbl 3203.9 8frOk.8 60 rinm 
pi&B* Di8plaC-t 62.9 bbl 
Total Bole Volume 1611.1 bbl 

HYDIUULICR RBSULTR ATVARIOUS FLOW RATRR 
Ilou Rat. QPI: 980 1000 1020 
now Ropire at TD : w 
Jot Velocity l /8OC : 1OE 102.5 10:: 
Impact Porao lbf : 1619.5 1686.2 1744.4 
Hydraulio Peru hhp : 537.1 570.7 605.6 
Bit Lo88 538i : 940 979 1018 
% Bit LO88 37.8 38.0 38.3 
Pip LO88 Q8i : 1278 1318 1359 
Amlulu In88 p8i : 15 

cutting8 -88 p8i : 

f'l 15 

Surface LO88 p8i : 2:: 221 2:: 
'Potal Lo88 p8i : 2486 2573 2661 
Sir0 hO88Urr pri : 2591 2590 2589 

CDOTD 8g : 1.17 1.17 1.17 
KD a shoe 8IJ : 1.17 1.17 1.17 
ECD 0 Workr8t Depth 8q : 1.17 1.17 1.17 
BCD 0 TD tauttingr) 8g : 1.19 1.19 1.33 

1040 
w 

106.6 
1823.8 

642.0 
1059 
38.5 
1400 

fo5 
237 

2751 
2589 
1.17 
1.17 
1.17 
1.18 

1060 
LAM 

108.6 
1894.7 

679.7 
1100 
38.7 
1442 

15 

2:: 
2842 
2S88 
1.17 
1.17 
1.17 
1.18 

Remondad HiniNm Flow to mhntain cutting8 trm8port in top 8mction ir 17 gp 
Rmcommandmd nuinun Flow to maintain lrninar flow in lowe8t 8action i8 3540 gp 

1080 1100 
LAM 

110.7 111.7 
1966.8 2040.3 

718.9 759.6 
1142 1184 
38.9 39.1 
1484 lS27 

1s 
38 5: 

255 264 
2934 3028 
2508 2S87 
1.17 1.17 
1.17 1.17 
1.17 1.17 
1.18 1.18 

1120 1140 1160 
LAM LAW 

114.8 116.8 11: 
2115.2 2191.4 2269.0 

801.8 145.5 890.6 
1228 1272 1317 
39.3 39.s 39.7 
1570 1614 1656 

if 36 16 r: 
273 212 291 

3123 3219 3317 
2506 2566 2585 
1.17 1.17 1.17 
1.17 1.17 1.17 
1.17 1.17 1.17 
1.18 1.18 1.18 

1180 

12; 
2347.9 

937.7 
1363 
39.9 
1702 

f f 
30 

341 0 
250s 
1.17 
1.17 
1.17 
1.u 



BXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
Data Pxintod on : bhn Ott 4 01:41:02 1993 

IIPQT DATA 
xydrmlliom nod.1 POUBRW C18ing 6hoe D.pth 1526.0 I Jet 1 16 in/32 
-Pa 1536.0 m wWka8thta Dqth 1526.0 I Jot 2 
Vartiaal Dogth 1537.9 I DfUd Dan8ity 1.16 8Q Jot 3 Tf z3: 
Plow Rat. 691 QpI 300 rgl Vi8W@tU 46 Total Pluid hru 0.6412 inA2 
Avuaqm ROP 3.3 m/at 600 rpm rimcomatu 64 
cutting8 Duuity 2.2s 8v Plutia Vi8W8ity 18.00 CP 
Cutting8 Diuotu 0.100 in Yiald Point 28.00 #/lOOftA2 
t%ttiI48 Bhqm BPHBRICAL mwar Law k 2.43205 #8OtJh./1ooft~2 
cUttw8 %%iCkIU88 0.000 In - Law n 0.47644 

Soctiun 
l'oP L-4W 

SurL 
B 
03-s 

IS.0 1178.3 
1263.3 60.1 
1343.4 182.4 
1525.0 0.2 
1526.0 l2.0 

x01. 
8i8. 

in 
19.750 
3.2.347 
3.2.347 
12.347 
12.347 
3.2.250 

HR. 
OD ID 

s'zoo 4276 
5.000 4.276 
5.000 3.000 
8.000 2.875 
8.2fO 2.875 
8.250 2.875 

~dro8tdZiCJ RO889rO 2S34 pri 
Aanulu VOlpII 661.7 bbl 
Pipe capacity 81.0 bbl 
Circulating voluro 742.6 bbl 
Pip. Di8phooMnt 67.1 bbl 
To-1 Hole Vollmo 809 -7 bbl 

liYDRADLIC8 RBSUUPRAT 
Plow Rat. 
Plow Ragin at TD 
Jet Vtiocity 
frpact Porca 
Hydrmlia Powor 
Bit I4088 
+ sit Go88 
Pipe LO88 
hnnulu ho88 
cUttiZlg8 to88 
Surfaw LO88 
Totr1 Id088 
ci r0 Ro88Ufe 
BCD 0 TD 
BCD 0 shoe 
BCD 0 WMkO8t Depth 
BCD 0 TD (OUtting8) 

VOhD.8 
Holo 

bbl 
103.8 
S72.S 

30.9 
88.6 

& mgmaitimr 
Pim tiQ1U8 

bbl bbl 
6::;: 477.6 97.1 

2.3 32.4 
4.8 51.4 
0.0 0.1 
0.3 3.1 

S137 8trOk.8 40 min8 
628 8tlFOk.8 5 l iM 

5765 8trok.m 4s Bin8 

VARIOUO PImI RATB8 
QPI: S91 

t w 
48-C : 

lbf : 
llhp : 
p8i : 

p8i I 
p8i : 
&I81 I 
pri 1 
p8i : 
p8i : 

8Q : 
8Q : 
8Q : 
8Q : 

90.1 
876.4 
260.9 

757 
48.2 

685 
42 

4 
83 

lS72 
2581 
1.18 
1.18 
1.18 
1.18 

Nud Voloaity 
Pi&b. blltiU8 CdtiWl 
rhin 

m$? 
r/rin 

282.3 97.2 
282.3 40:6 122.2 
573.6 40.7 122.3 
624-S 58.4 144.6 
624-S 61.2 147.4 
624.5 63.0 148-S 

Plow 
RogiBm 

611 631 6Sl 671 691 711 
9z 9z SE 10: 10: 100.4 w 

936.7 999.1 1063.4 1129.7 1198.1 1260.4 
288.2 317.5 348.6 381.6 416.9 454.2 

809 863 919 976 1035 1096 
48.6 49.0 49.3 49.7 so.0 so.4 

721 758 796 834 873 912 
42 43 44 44 45 46 

3 5 5 
1964 10: 

4 4 
16:: 17:; 18:: 2068 111 2175 117 

2582 asa 2503 2383 2S84 2584 
1.18 1.18 1.18 1.18 1.18 1.16 
1.18 1.18 1.18 1.18 1.18 1.18 
1.18 1.18 1.18 1.18 1.11 1.18 
1.18 1.18 1.18 1.18 1.18 1.1. 

731 

11E 
1340.8 

493.6 
1158 
so.7 

952 
46 

4 
123 

2284 
2585 
1.18 
1.18 
1.18 
1.18 

751 
LaJi 

114.5 
1415.2 

535.3 
1222 
51.0 

993 
47 

13; 
2396 
2583 
1.18 
1.16 
1.18 
1.18 

771 
w 

117.6 
1491.6 

579.2 
1288 
51.3 
1034 

49 

13: 
as10 
2585 
1.16 
1.16 
1.18 
1.16 

791 

l2~ 
1569.9 

625.4 
1356 
51.6 
1076 

48 
4 

143 
2627 
2SD6 ' 
1.19 i 
1.18 
1.18 
1.18 

Rmmmmnded Jlinimum Plow to naiatd.n CUttin trUi8pOX-t in top 8OatiOn 18 14 9m 
Reaomonded Ikximum Plow to maintrin hBinU flow in lowm8t roctioa i8 163 Oqpr 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS 
Data Printad on I Tua Ott 5 02:33:48 1993 

INPUT DATA 
lraullor Modal 
2th 

vortiarl Depth 
Plow R8tO 
Avu898 ROP 
CUtting8 Dulrity 
Cutting8 Diuotmr 
Ctrtting8 Bhapa 
cUtting8 'IhiakBa88 

CALCUIATBD RBSULTB 

POWBR LAW 
1728.0 m 
1727.7 l 

756 QPI 
13.0 r/hr 
2.25 89 

0.100 in 
BmKRIcAL 

0.000 in 

ti8ing Bhoa IkRth 
Wti@8t htn Depth 
Mud D..U8ity 
300 rpn vi8wartu 
600 rpm vi8commter 
Pt88tiC Vi8008ity 
Yiald Point 
PowerLark 
Power IAW n 

Section HolO 
Top -wa 8180 

8 8 iB 
Surface 83-S 33.750 

85.0 1368.3 12.347 
1453.3 72.7 12.347 
1526.0 7.4 12.2so 
1533.4 182.4 12.250 
1715.8 12.2 12.250 

1526.0 I Jet 1 16 in/32 
1526.0 8 Jot 2 16 in/32 

1.17 8g Jat 3 18 in/32 

is 
Total Ploid Area 0.6412 inA2 

16.00 CP 
23.00 #/lOOftfi2 

1.82843 #88+Il/1ooftA2 
0.49596 - 

HR. 
OD 
in 

5.000 4.276 
5.000 4.276 
s-000 3.000 
s-000 3.000 
8.000 2.875 
8.250 2.87s 

V01llm.8 
Hola 

bbl 
103.8 
664.8 

32.3 
3.s 

87.2 
5.8 

L apacitior 
Pip8 kznu1U8 

bbl bbl 
7::; 554.6 97.1 

2.1 29.4 
0.2 
4.8 5::: 
0.3 3.2 

Hydrort~tic Ra88Ura 2872 081 
Axinulu VolUmo 737.2 bbl 5723 8trOk88 4lmin8 
PiPa kpaci ty 92.0 bbl 714 8trOk.8 5 Din8 
Circulating Voluw 829.3 bbl 6438 8trok88 46 l in8 
Pipa Di8D1MWWllt 71.3 bbl 
Total Ho10 Voltma 900.5 bbl 

HYDRAULIC8 RBSULTSAT 
Plow mte 
Flow Rogiao at TD 
Jet Vdocity 
ImR8ct Pore* 
Hydraulic Powor 
Bit Lo88 
CL Bit Lo88 
Pip8 bO88 
Annulu Lo88 
cuttingr Lo88 
Surfacm Lo88 
Total Lo88 
PirC RO88UrO 

1eTD 
5 l shoe 

BCD 0 WMka8t Depth 
BCD 0 TD (CUttil¶g8) 

vAu1ouB 
gpa 

I/ 8OC 
Ibf 

Pai 

R8i 
Psi 
Psi 
R8i 
R8i 
R8i 

W 
W 
W 
W 

‘PLOWRATB 
: 656 
: w 
: 100.0 
: 1089.1 
: 359.8 
: 941 

48.2 
: 851 
: 40 
: 
: 1:: 
: 1953 
: 2931 

1.1) 
: 1.18 
: 1.18 
: 1.19 

Rocoarnmded BIinimum Plow to maintain OUttillg8 tXUl8pOrt in top 8OCtiOn i8 19 m 
Rem0nd.d Maximum Plow to raintrin laminar flow in loum8t 8action ir 1430 QOI 

8 
676 
LAY 

103.1 
1156.5 

393.7 
399 

48.6 
892 

40 
w 

107 
2058 
2931 

i:E 
1.18 
1.19 

1 

696 

1OK 
,226-O 
423.7 

1059 
48.9 

933 
41 
18 

113 
2165 
2931 
1.19 
1.18 
1.18 
1.19 

1 

716 

lOZ 
297.4 
467.9 

1121 
43.3 

975 
41 
18 

120 
2275 
2931 
1.19 
1.18 
1.18 
1.19 

Mud Valoaity 
Pip. AnnulU8 CAtid 
l /rein r/tin l /rin 
308.9 15.5 83.4 
308.9 44.4 106.1 
627.5 44-s 106.2 
627-S 45.4 106.7 
683.3 65.6 127.7 
683.3 68.9 130.3 

736 
w 

112.2 
1370.9 

508.2 
1184 
49.6 
1018 

42 
17 

126 
2388 
2931 
1.19 
1.18 
1.18 
1.1s 

1 

756 
w 

115.3 
t446 .S 
550.7 

1249 
49.9 
1062 

43 
17 

132 
2503 
2932 
1.19 
1.18 
1.18 
1.19 

Plow 
Rqiro 

LUlIMhR 
WInAR 
LAUIXAR 
LAMmAR 

1 

776 

1lE 
,524-O 
594.6 

1316 
50.2 
1106 

43 

lf3 
2621 
2932 
1.19 
l-l8 
1.18 
1.19 

1 

796 

12; 
.603.6 
642.9 

1385 
50.5 
1150 

44 

1: f 
2741 
2932 
1.19 
1.18 
1.18 
1.19 

816 
w 

124.4 
168S.2 1 

692.5 
1456 
50.8 
1136 

44 
16 

153 
2864 
2932 
1.19 
1.18 
1.18 
1.33 

836 

l2z 
.768.8 
744.7 

1528 
51.1 
1242 

45 

1:: 
2989 
2932 
1-U 
1.19 
1.19 
1.19 

1 

856 

l3E 
.854.4 
799.5 

1602 
51.4 
1288 

45 

25 
3117 
2932 

t:: 
1.19 
1.19 

, 
. !.c -- . . . i; 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS 
Data Rintod on : Thu Oat 7 02:37:46 1993 

IBWUT DATA 
WdrWll ia Ikd.1 POUBR LAW 
D@Rtb 1733.5 I 
Vertical Depth 1733.5 I 
Plow Rata 324 w 
Avu4a ROP 10.0 m/hx 
CUttin -8ity 2.25 8g 
Cutting8 Dimtar 0.100 in 
atting8 Shape 8PHRRICAL 
cxtting8 Thickaa88 0.100 in 

caring Sbor 00pt.h 
bh8k88t htn Depth 
wud Duuity 
300 rpm vi8comatu 
600 rpm vi8amatU 
Ph8tiC Vi8cO8ity 
Yield Point 
Fowar Law k 
Powu Law n 

CALCUIATBD RBSULTS 
I~ction Hole 

L-Jth 8i8* 

S&c* 
I in 
83.5 33.750 

85.0 1367.6 12.347 
1452.6 73.4 11.347 
1526.0 6.7 12.2SO 
1532.7 188.6 12.250 
1721.3 3.2.2 12.250 

Pip8 
OD ID 
in in 

5.000 4.276 
5.000 4.276 
5 -000 3.000 
s.000 3.000 
8.000 2.875 
8.250 2.87s 

VO1QD.8 L Crpacitia8 Imd Velocity 
Hole Pipa &IUU1U8 Pipe Aanulw Critioal 

bbl bbl bbl r/rin m/rin m/min 
103.8 4.9 96.8 132.4 6.7 110.8 
664.5 79.7 sso.1 132.4 3.9.2 129.8 

35.7 2.1 29.5 268.9 19.2 129.8 
3.2 0.2 2.6 268.9 19.6 130.1 

90.2 s-0 51.7 292.8 28.1 146.0 
S-8 0.3 3.2 292.8 29.5 147.9 

lS26.0 I 'Ibtal Pluid Aru 1.5033 inA 
1526.0 I 

1.17 8g 

t”l 
11.00 CP 
29.00 #/lOOftA2 

4.60473 #rocW/1OOftP2 
0.3soso 

wdrO8tatiC R888QZ8 2882 p8i 
Annu1u Volume 734.0 bbl 5698 8trOk88 9s minr 
Pip8 -prCity 92.1 bbl 715 SfrOk88 12 rina 
Circulating Voluu 826.2 bbl 6414 8tlmk.8 107 liU8 
Pipe Di8placuant 77.0 bbl 
Total Hole Volum 903.2 bbl 

HYDRAUIJCS RBSDGTSAT 
Plow Rat0 
Plow Rqimo at TD 
Jet Velocity 
Impact Porco 
Hydraulic Powrr 
sit Lo88 
% Bit Lo88 
Pip Lo88 
Annular Lo88 
cuttingr Ln88 
Surfaoa LO88 
Tom1 Lo88 
ci rC RO88Ur8 
BCD l TD 
BCD l shoe 
BCD 0 WOdCO8t DOptb 
BCD 0 TD (outting8) 

VARIOUS PLWRATBS 
VP-' 274 

: 
r/8- ! 

lbf : 
hhpr 
p8i 1 

&a81 : 
p8i : 
p8i : 
p8i t 
p8i : 
081 I 

8q : 
8Q : 
W ' 
8Q : 

1: 
81.0 

4.8 
30 

9.1 
l99 

43 
36 
20 

328 
2961 
1.1) 
1.19 

284 
w 

18.5 
87.1 

5.3 
31 

ii: 
44 
35 
21 

337 
2960 

t:: 
1.19 
1.20 

294 

WY 
93.3 

5.9 
34 

9.9 
211 

4s 
34 
23 

347 
2960 

1’:g 
1.19 
1.20 

304 

1: 
99.8 

6.5 

10:: 
218 

45 

if 
356 

2959 
1.19 
1.19 
1.19 
1.20 

314 324 
w 

20.4 2: 
106.4 113.3 

7.2 7.9 
33 42 

10.7 11.1 
224 231 

46 46 
:6' 30 

366 3:: 
2959 2958 
l-l.9 
1-w Z 
1.19 1.19 
1.20 1.20 

Plow 
R4* 

334 LAM 
21.7 

120.4 
8.6 

44 
11.4 

240 
47 

:I 
389 

29S8 
l-l9 
1.1) 
1.19 
1.20 

344 

2K 
127.7 

9.4 
47 

11.7 
250 

t3 
31 

404 
2957 
1.19 
1.19 
1.19 
1.20 

354 WI 
23.0 

135.3 
10.3 so 
11.9 

263 

3: 
32 

421 
2957 

::z 
1.19 
1.20 

364 

2z 
143.0 

11.2 

12:: 
278 

48 
27 
34 

440 
2SS7 

i:Z 
1.19 
1.20 

374 

2r! 
151.0 

12.1 
56 

12.1 
293 

48 
26 
36 

4ss 
2956 

i:E 
i:Ei 

Rooollrandod Minimum Plow to uintain cutting8 trrnrport in top roction i8 6 gpm 
Rocomondod Muimm Plow to maintain luinar flow in lowort l oation i8 1624 QIP 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS m-.-b 

INPUT DATA 
Hydraulic8 Nod.1 POHBR LAW -ring Shoe Dapth 
Depth 1882.0 l Waaka8t Rtn Depth 
'ortical Depth 1880.6 8 Mud DaXk8ity 
ilow Rata 340 g&m 300 rpm vi8coaatu 

Averago ROP 35.0 l /hr 600 rpm vircommtu 
Cutting8 Den8ity 2.25 8g 

Cutting8 Diuotar 
PlUtiC Vi8Co8ity 

0.100 in Yield Point 
Cutting8 Shaga BPHRRICkL Powu Law k 
Cutting8 Thiaknur 0.100 in Powu law n 

Section 
-w Lallgth 

l l 
8urf ace 83.5 

85.0 1441.0 
1526.0 77.5 
1603.5 80.1 
1683.6 170.0 
1853.6 28.4 

Ho10 
8120 . 

19f;so 
12.347 
12.250 
12.150 
11.150 
11.250 

Pipe 
OD ID 

5::oo 4t%76 
5.000 4.276 
5.000 4.276 
5.000 3.000 
8.000 1.675 
8.000 6.000 

wdrO8tatiC RU8UrO 3126 pri 
Annulu Volu8. 792.3 bbl 
Pip. C8pWZity 103.4 bbl 
Circulating Voluro 895.7 bbl 
Pipe DirphCU8nt 78.5 bbl 
Total Ho10 Volume 974.1 bbl 

1516.0 m Jet 1 
1526.0 I Jot 2 

1.17 rg Jot 3 
38 J8t 4 
51 Jet 5 

13.00 CP Jot 6 
25.00 #/lOOftAl Jot 7 

2.76970 #rocAn/lOOftA2 Jet 8 
0.42450 Jet 9 

Jot 10 
Total Fluid Area 

Volumr 6 Cagacitior 
Ho10 Pip kUhU1U8 

bbl bbl bbl 
103.8 96.8 
700.1 *t :'o 579.0 

37.1 4-s 30.6 
38.3 
81.3 

::: 31.6 
46.6 

13.6 3.3 7.8 

L 

6151 rtrokar SD mill8 
803 8 trOk.8 13 l in8 

6954 rtroku 111 Bill8 

HYDRAULICS ItBSllLTS AT VARIOUS PLOW RATBS --.. ----_---. -_- 
Plow Rata QPI: 240 
Plow Regime at TD 1 
Jot Velocity l /8OC : 1E 

Impact Porco lbf : 62.2 
)Qdraulia Powu 
Bit Lo88 z ’ ‘ii : 
% Bit Lorr : 5.7 
Pip8 ti8# p8i : 171 
Annulu LO88 p8i : 33 

'lttiIAg8 LO88 p8i : 157 
drfaco L0rr p8i : 16 

Total LOS8 p8i : 399 
Circ Prorruro p8i : 3316 
BCD l TD 8g : 1.18 
BCD l Shoe 89 : 1.18 
BCD 0 Woakort Depth 8g : 1.18 
BCD l TD (cuttingr) 89 : 1.24 

Mud Velocity 
Pip0 Aunulur Critical 
m/Bin r/rin m/rin 
138.9 7.0 94.5 
138.9 10.1 115.3 
138.9 20.5 115.7 
281.2 20.5 115.8 
307.3 19.5 133.7 

70.6 29.5 133.7 

260 280 300 320 

1: 1z 1E 2: 
73.0 84.6 97.2 110.5 

4.1 5.1 6.3 7.6 
17 

73; 
36 41 

f sf 1;6 iit 
8.7 
245 

34 35 36 37 
145 134 125 117 

18 21 24 27 
407 418 436 467 

330s 3196 3188 3281 
1.18 1.18 1.18 1.18 
1.18 1.18 1.16 1.18 
1.18 1.18 1.18 1.18 
1.24 1.23 1.23 1.23 

340 
LAM 

12.1 
124.8 

9.1 
46 

9.1 
280 

38 
110 

5:: 
3275 
1.18 
1.18 
1.18 
1.23 

Flow 
Rogiro 

WIHAR 
LAMINhR 
LAHIUAR 
LA)IIUit 
w1uAR 
LAUIUAR 

360 380 

2K 2z 
139.9 155.9 

10.8 12.7 
51 57 

9.7 10.1 
306 332 

39 40 
104 99 

5;: 5:; 
3270 3265 
1.18 1.19 
1.18 1.18 
1.18 1.18 
1.22 1.22 

14 id31 
14 in/31 
14 in/31 
14 in/32 
14 in/32 
14 in/32 

I': :i$:i 
14 in/31 
14 iDi31 

1.5033 ima 

400 420 440 

2; 2; 
LAM 

28.6 
172.7 190.4 109 .o 

14.8 17.1 19.8 
64 

111: 
77 

10.7 11.5 
359 386 414 

:t 42 89 43 85 
41 

597 6:: 6:: 
3261 3257 3154 
1.19 1-u 1.19 
1.18 1.18 1.18 
1.18 1.18 1.18 
1.22 1.22 1.22 

Rocomondod l l inimm Plow to maintain auttingr tranrport in top rootion ir 9 gpm 
Rocoammdod Uaximm Olor to maintain luimr flow in lowort motion ir 1540 ggm 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS .-_- . ---- 
Data Printed on I Pri Ott a 01:43:22 1993 

IXPDT DATA 
POWBRLWJ Caminv Shoe DoDth 

1839.0 w Woakomt htn Dogth 
1839.0 8 Mud Danmity 

770 VA= 300 rpm vimcomotu 
16.0 r/lx 600 rpa vimcomotor 
2.25 rg Plmmtic Vimcomity 

0.100 in Yield Point 
SPHERICAL Peru Law k 

0.100 in Porar Law n 

1526.0 8 Jmt 1 
1526.0 l Jmt 2 

1.17 l g Jot 3 
38 'Potml Fluid ZLroa 
51 

13.00 CP 
25.00 #/lOOftn2 

2.76370 #mec~n/lOOftAl 
0.42450 

CALCULATBD RB8DmS 
Section H91. Pip. Volu8om 6 Crg8citiom nud Velocity llov 

'pop LUlgth 'Biro OD ID X01. Pip Annulum Pip. Annulam Critical Re&o 
l l ia in in bbl bbl 8/rin 8/8in 8/8in 

Surf ace 83.5 19.350 5.000 4.276 103.8 4.3 ,Ki 314.6 15.0 94.5 LhJlnlAR 
85.0 1441.0 12.347 5.000 4.276 700.1 04.0 573.6 314.6 45.6 115.2 LNlIUR 

1526.0 32.1 12.250 5.000 4.276 15.3 1.9 12.7 314.6 46.5 115.7 LAIWIAR 
1558.1 80.1 12.250 5.000 3.000 38.3 2.3 31.6 633.2 46.5 115.7 LAMIUR 
1638.2 188.6 12.250 8.000 2.675 90.2 5.0 51.7 635.3 66.8 133.7 LAnIHhR 
1826.8 12.2 12.250 8.250 2.875 5.8 0.3 3.2 635.3 70.2 135.9 WIMR 

Xydroatmtic Prommuro 3057 pmi 
Annulu Volume 775.6 bbl 6022 mtrokom 42 rinm 
Pip0 Capmci ty 38.3 bbl 763 l trokms 5 l inm 
Circulating Voluro 873.3 bbl 6785 strokom 48 knm 
Pip. DiaRhcuUit 73.7 bbl 
Total Ho10 Volume 353.6 bbl 

xYDRAuLxcs RBsuLTsATvARIoll8 Ptxm RATBB 
llou RAto VW' 727 730 740 750 760 770 790 790 
Flow fiO9i8. at TD 
Jot Voloaity 
IBpWt Porao 
Hydraulic Powu 
eit Lo88 
s Bit Loam 
PigO &SD 
Annulu Loam 
Cuttingm Lamm 
Surf8co Loam 
Total Loam 
Circ Prommuro 
BCD l TD 
BCD 0 Shoe 
BCD 0 Wamkamt Depth 
BCD 0 TD (cuttingm) 

Rocorronded Winimam Plow to uintain cutting8 trmnmport in top l oction im 15 gp8 
Recommended NaxiN Plow to luintain luinar flobt in lovemt moction im 1492 gp8 

I 
8/8OC : 103.6 

ibf : 1312.0 
aho: 475.7 
p8i : 1133 

: 50.6 
pmi : 311 

pmi : RBi : z: 
p8i : 111 
p8i : 2240 
p8i : 3132 

mg : 1.13 
mg : 1.19 
mg : 1.19 
mg : 1.20 

LAX LAW 
111.3 112.9 114.4 115.9 117.4 

1348.7 1385.9 1423.6 1461.8 1500.5 
495.8 516.5 537.7 553.5 581.9 

1165 1197 1230 1263 1236 
50.8 51.0 51.2 51.3 51.5 

930 343 363 383 1003 

i: 
52 53 53 53 
22 

124 127 15: 
22 22 

134 137 
2234 2348 2404 2460 2516 
3132 3132 3132 3132 3132 
1.19 1.13 1.19 1.19 
1.19 

;:u" 
1.13 1.13 t :: 

1.19 1.19 1.19 1.19 
1.20 1.20 1.20 1.20 1.20 

119 .o 
1539.7 
604.9 

1330 
51.7 
1029 

:': 
140 

2574 
3132 
1.19 
1.19 
1.19 
1.20 

120.5 
1579.5 

628.4 
1364 
51.8 
1049 

54 
21 

144 
2632 
3132 
1.19 
1.19 
1.13 
1.20 

16 id32 
16 in/32 , 
18 in/32 

0.6412 inW 

122.0 123.5 us.1 
1619.7 1660.5 1701.7 

652.6 677.4 702.8 
1399 1434 1470 
52.0 53.1 St.3 
1069 1063 1110 

5: :: :a 
147 150 154 

1690 2749 2803 
3132 3131 3132 
1.U 1.29 1.19 
1.13 1.I) 1.19 
1.19 l.U l.lS 
1.20 1.10 1.20 



EXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 
on I Sat Oat 3 21:57:26 1993 Data Printed I 

IYPDT DATA - -. l#plrauliom Mod01 POWBR LAW Caring Shoe Depth 1526.0 8 Jot 1 
Wpth 1915.0 8 Woakomt hta Depth 1526.0 m Jmt 2 

lrtical Depth 1913.4 8 Mud Danmity 1.17 mg Jot 3 18 in/32 
,lou Rata 760 gpa 300 rp vimaommtor 38 Total Fluid Area 0.6412 iM2 
Avuago ROP 17.0 l /& 600 rpr vimcorotu 53 
Cuttings Dmnmity 2.25 mg Plutio Vimeomity 15.00 CP 
Cuttings Diuator 0.100 in Yield Point 23.00 #/lOOf t"2 
Cuttings Shape SPHERICAL Poru Law k 1.36611 #mrc~n/lOOft~2 
Cuttings Thickzwmm 0.200 in Pouu ku n 0.47399 

CALcuIJbTBD RBmur6 
section x01. Pip. Volunm C Capmolt Nud Velocity ?lOW 

TOP Lulgth 'Sit. OD ID Ho10 Pip. Annulum Pip AMUlUS CritiCal ReVi80 

S&r 
I in a * 

sfffoo 4276 
bbl bbl bbl 8/8in r/min 8/8in 

83.5 19.750 103.8 4.9 36.8 310.5 15.6 84.3 LAMINAR 
85.0 1441.0 la.347 5.000 4.276 700.1 84.0 579.0 310.5 45.0 107.2 LAWMAR 

1526.0 108.2 12.250 5.000 4.276 51.7 6.3 42.7 310.5 45.3 107.6 LMINAR 
1634.2 80.1 12.250 5.000 3.000 38.3 31.6 630.9 45.3 107.7 LAMIMR 
1714.3 188.5 a2.250 8.000 2.875 90.2 t :: 51.7 686.9 66.0 127.4 LAMIMR 
1302.8 12.2 12.250 8.250 2.875 5.8 0.3 3.2 686.3 63.2 123.3 LAIUUR 

Hydromt8tia Prommurm 3181 psi 
Annular VoluDm 804.9 bbl 6243 mtrokom 44 minm 
Pig. c8R8Ci ty 102.7 bbl 738 a trokom 6 8inm 
Circulating Volume 907.6 bbl 7046 a trokom SO 8inm 
Pip. DiSphCuUkt 82.4 bbl 
Total Ho10 Volume 990.0 bbl 

HYDRAULICS RWULTS ATVARIOW ?LOW RNMW 
Plow Rat. VP ' 660 ' 680 700 720 740 760 780 800 820 840 860 ' 
Plow Rogiro l t TD : 
Jmt Voloaity 8/mea I 10; 10; 106.8 109.8 11: 11E 119.0 122.0 125.1 12z 131.2 
Impaot Poroo lbf : 1102.4 1170.2 1240.1 1312.0 1385.9 1461.8 1539.7 1619.7 1701.7 1785.7 1871.8 
Hydrmulic Poru hhg: 366.4 400.8 437.2 475.7 516.5 553.5 604.3 652.6 702.8 7s5.s 810.7 
Bit Loam psi : 352 1011 1071 1133 1137 1263 1330 1399 1470 IS43 1617 
% Bit Loam : 47.1 47.5 47.8 48.2 48.6 48.3 43.2 43.5 43.8 so.1 50.4 
Pip0 Lams psi : 835 337 380 1024 1068 1113 1159 1205 1253 1300 1349 
Annular Loam psi : 45 46 

f Z 
47 48 49 43 50 

Cuttings Loam psi : 28 27 26 25 24 24 23 Zf ;1' 5: 
Surface Loam psi : 103 109 115 121 127 134 140 147 154 161 168 

Ital Loam psi : 2023 2130 2233 2351 2465 2582 2702 2824 2343 3077 3206 
<Arc Pr*mmuro psi : 3254 3254 3254 3254 3254 3254 3254 3254 3254 3254 3254 

BCD l TD mg : 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.19 1.u l.l.3 
BCD 0 Shoe mg : 1.18 1.18 1.18 1.18 1.18 1.18 1.13 1.19 1.19 1.19 1.19 
BCD 0 Wamkomt DO@ l g : 1.18 1.18 1.18 1.18 1.18 1.18 1.13 1.19 1.19 1.19 
BCD l TD (cuttings) l v 1 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 

Ro-mndod Xinirur Olor to mintain cuttings transport in top moction is 18 gp 
Rmcoramndrd Maxim Plow to Mintain luinu flow in lowomt moction is 1425 gpm 

. 



EXLOG DRILLBYTE RAP : MUD HYDRAULICS ANALYSIS - _.- e--. .-. ---- -- ----- 
Dmtm Printed on : Bun Ott 10 23ISOrl8 1333 

IHPDT DATA 
~draulicm Mod.1 POWBR LAW 
Depth 1970.0 I 
Vertical Depth 1968.4 8 
Plow Rata 335 g-pm 
Avuaga ROP 17.0 l /hr 
Cuttings Dmnmity 2.25 mg 
Cuttings Dimmotor 0.100 in 
Cuttings ShmD* BPHBRICU 
Cuttings Thiaknomm 0.000 in 

CALCULATBD RBmLTs 

Caring Shoe DO@ 
Woakomt PIta Depth 
Mud Donmity 
300 rp8 vimcomotar 
600 rpm visamotor 
Plamtio Viscosity 
Yield Point 
Pouu Law k 
Powu Lau n 

1526.0 8 Jot 1 
1526.0 8 Jot 2 

1.17 mg Jot 3 
36 Jot 4 
50 Jot 5 

14.00 CP Jmt 6 
22.00 #/lOOftLAl Jot 7 

1.93367 Ummc~n/lOOft~2 Jat 8 
0.47393 Jat 3 

Jot 10 
‘Ibtal rluid Area 

Section Hole 
'POR Luqyth Biro 

q 8 in 
Surface 83.5 19.750 

85.0 1441.0 12.347 
1526.0 156.5 12.250 
1682.5 80.1 13.250 
1762.6 179.0 12.250 
1941.6 28.4 13.250 

Pip. 
OD ID 
in in 

5.000 4.276 
5.000 4.276 
5.000 4.276 
5.000 3.000 
8.000 2.875 
8.000 6.500 

Volwm 6 Crp*citiom 
no10 PiDO Annulus 

bbl bbl bbl 
103.8 97.2 
700.1 8::: 585.3 

74.8 
38.3 

i:f 62.4 
31.6 

85.6 4.7 49.1 
13.6 3.8 7.8 

Hydrostatic Prommura 3272 psi 
Annulu v01uB. 833.3 bbl 6463 a trokmm 104 8inm 
Pip. -p&City 108.8 bbl 845 mtrokom 14 8inm 
Circulating Volume 942.1 bbl 7314 mtrokom 118 ham 
Pip. DiSplkumnt 
Total Hole Voluro 

74.2 bbl 
1016.3 bbl 

HYDRAULICS RB8ULTSATVARIOUS PLOW RATBS -__- - 
Plow Rat. VPr 235 
Plow Rogira at TD : 
Jot Velocity 8/8.C : 1z 
Imipaat Porca lbf : 53.6 
Hydraulic Pouor hhgt 3.0 
Bit Loam psi : 
% Bit Loam : 72; 
Pip0 Loam psi : li6 
Annulu Loam psi t 27 
Cuttings Loam psi : 82 
Surface Loam psi : 15 
Total Loam psi : 312 
Circ Prommuro psi : 3381 
BCD l TD l v I 1.18 
BCD 0 Shoe mg : 1.18 
BCD l Womkemt Depth mv : 1.18 
BCD 0 TD (cuttings) mg : 1.21 

Rocommondod WiniN Flow to maintain auttingm transport in top l oction is 12 qp8 
Rocommondod IhXiN #low to luintmin luinar flow in louoat moction is 1424 QOI 

Mud Velocity 
Pip Annulus Critical 
8jmin 8/8in m/min 
136.9 6.3 82.7 
136.9 19.6 103.7 
136.9 20.0 104.1 
278.1 20.2 104.8 
302.8 29.1 123.6 

53.2 23.1 123.6 

Plow 
Rag ire 

LMINAR 
LAMINAR 
LAMIUR 
LNWUR 
LAMINAR 
WIUR 

14 in/32 
14 in/32 
14 in/32 
14 in/32 
14 in/32 
14 in/32 

if :i$:: 
14 in/32 
14 in/32 

1.5033 inA 

255 

1K 
70.2 

3.8 

7:; 
180 

28 
75 
18 

326 
3376 
1.18 
1.18 
1.18 
1.21 

275 

l?i 
81.6 

4.8 
30 

:o: 

f: 
20 

351 
3371 
1.18 
1.18 
1.18 
1.21 

235 315 335 355 375 335 415 435 

19": 2; 2; 2;: 2z 
LAn 

25.7 27 2: 
33.3 107.1 121.1 136.0 151.8 168.4 185.3 204.3 

6.0 7.2 8.7 10.4 12.2 14.3 16.6 13.1 
35 

9': 
45 so 56 

10"; 
68 

8.9 3.7 10.1 10.5 
236 272 233 327 356 3i6 

11.2 111: 
417 448 

30 31 32 33 34 34 35 36 
65 61 57 54 51 48 46 44 

3:: 423 26 462 23 436 32 532 36 5:: 6:: 6:; 
3367 3364 3361 3353 3357 3355 3353 3352 
1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 
1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 
1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18 
1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 

,( 
‘. 
.  I  ’ 

.  

;‘ 



Data Printed I m z Tue Oat 12 02r49rS6 1993 

INPUT DATA 

KXLOG DRILLBYTE EAP : MUD HYDRAULICS ANALYSIS 

** -~auliom Mod.1 POWBR LAW Caring Ehoo Depth 1526.0 8 Jot 1 
th 2170.0 8 Womkomt htn Depth 1526.0 8 Jot 2 

. ..rtical Depth 2167.9 8 Nud Durmity 1.17 mg Jot 3 
Plow Rat. 810 gpa 300 rpr vimcuwtu Jot 4 rt :,":i 
Avuaga ROP 15.0 ~/hr 600 rpr vim-•tor :; Jat 5 14 in/32 
Cuttings Donmity 2.25 mg Plant10 Vimaomity 14.00 CP Jmt 6 13 in/32 
Cuttings Diuotor 0.100 in Yield Point 23.00 #/lOOf tA2 %tal Fluid Area 0.8813 inA 
Cuttings 8hapo BPJiBRICAL Peru Lau k 2.12652 #moc~n/lOOft~2 
Cuttlngm Thicknomm 0.000 in Pouor Law n 0.46297 

8oation Ho10 
-R -Wa 'Sir0 

8urLoe 8 in 
83.S 19.750 

85.0 1441.0 12.347 
1526.0 363.2 12.250 
1889.2 80.1 13.250 
1969.3 188.5 ' 12.250 
2157.8 11.2 l2.250 

Pip. 
OD ID . 

5f:oo 
in 

4.276 
5.000 4.276 
5.000 4.276 
5.000 3.000 
8.000 2.875 
8.000 6.500 

Volurom & Cagacit iom ltud Velocity Plow 
no10 Pip. Annulum Pip Annulus Critical Rogimo 

bbl bbl bbl 8/rin 8/8in 8/8in 
103.8 4.3 36.8 331.0 16.6 86.3 UMIIUR 
700.1 84.0 579.0 331.0 48.0 107.8 LAMIHAR 
173.7 21.2 143.2 331.0 48.3 108.3 LAUIMAR 

38.3 2.3 31.6 672.4 48.3 108.3 WINAR 
90.2 5.0 51.7 732.1 70.3 127.1 IANIUAR 

5.8 1.6 3.3 143.2 70.3 127.1 IAnIawR 

~dromtatic Prommuro 3604 psi 
Annulu Volume 905.6 bbl 7030 a trokom 47 rinm 
Pip. tiR8City 118.9 bbl 923 stroker 6 minm 
Circulating Voluw 1024.5 bbl 7353 mtrokom 53 8inm 
Pipo DiSDhCmUhf 87.5 bbl Total Ii010 Volume 1111.9 bbl 

l fYDRAULIC8 BBBULT8 AT VARIOUS rUm RATBB 
Plow Rati 
Plou Rq718. at TD 
Jot Voloaity 
Impact Porco 
Hydraulic Pouor 
Bit Loam 
%  Bit Loam 
Pip0 Loam 
Annulu Loam 

‘tingm Loam 
taco Loam 

keal Loam 
Circ Prommuro 
BCDOTD 
BCD 0 Shoe 
BCD 0 Weakoat Depth 
BCD 0 TD (cuttings) 

VP! 760 
: 

m/m00 t 84.3 
lbf : 1063.6 
hh&l : 236.2 
psi : 666 

: 33.0 
psi : 1142 
psi : s5 
psi : 24 
psi : 134 
psi : 2023 
psi : 3683 

mg : 1.19 
89 8 1.19 
mg : 1.19 
mg : 1.20 

770 
LAM 

85.4 
1091.8 

308.0 
686 

33.2 
1165 

ii 
137 

2067 
3683 
1.19 
1.19 
1.19 
1.20 

780 
LAM 

86.6 
1120.3 

320.2 
704 

33.3 
1189 

S6 
23 

140 
2112 
3683 
1.19 
1.19 
1.19 
1.20 

790 800 810 820 830 840 

87.7 
1149.2 

332.7 
722 

33.5 
1212 

56 
23 

144 
2157 
3683 
1.19 
1.19 
1.19 
1.20 

88.8 
1178.5 

345.5 
741 

33.6 
1236 

3: 
147 

2203 
3683 
1.19 
1.19 
1.13 
1.20 

89.9 91.0 32.1 
1208.1 1238.2 1268.5 

358.6 372.0 385.8 
753 778 737 

33.8 33.3 34.0 
1260 1284 1308 

57 57 57 
22 22 22 

150 154 157 
2243 2235 2342 
3683 3683 3683 
1.19 1.19 1.19 
1.19 1.19 1.19 
1.19 1.19 1.19 
1.20 1.20 1.20 

93.2 
1299.3 

333 .s 
817 

34.2 
1332 

i3 
161 

2383 
3683 
1.19 
1.19 
1.13 
1.20 

Rot-•ndod Mini- Plou to uintain cuttings transport in top moction is 18 ~06 
Rocoamondod Mmxirru 010~ to maintain luinar flow in lowest moction is 1464 gp 

wo 

SE 
1330.4 

414.4 
836 

34.3 
13s7 

zi 
165 

2437 
3683 
1.19 
1.19 
l.l9 
1.20 

860 

SE 
1361.9 

429.2 
856 

34.4 
1382 

Sb 
21 

168 
2485 
3684 
1.19 
1.19 
1.13 
1.20 

, 

i 
I i I 



PE602769

This is an enclosure indicator page.
The enclosure PE602769 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602769 has the following characteristics:
ITEM-BARCODE = PE602769

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Drilling Data Plot

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2A Drilling Data Plot, Appendix
7

REMARKS = old barcode PE900118 replaced with
PE602769

DATE-CREATED = *
DATE-RECEIVED = *

W-NO = W1086
WELL-NAME = MINERVA 2

CONTRACTOR =
CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602770

This is an enclosure indicator page.
The enclosure PE602770 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602770 has the following characteristics:
ITEM-BARCODE = PE602770

CONTAINER_BARCODE = PE900117
NAME = Minerva 2 Drilling Data Plot
BASIN = Otway

PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 2 Drilling Data Plot, Appendix

7
REMARKS = old barcode PE900119 replaced with

PE602770
DATE-CREATED = *

DATE-RECEIVED = *
W-NO = W1086

WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602771

This is an enclosure indicator page.
The enclosure PE602771 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602771 has the following characteristics:
ITEM-BARCODE = PE602771

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Pressure Data Plot
BASIN = Otway
PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 2A Pressure Data Plot, Appendix

7
REMARKS = old barcode PE900125 replaced with

PE602771
DATE-CREATED = *

DATE-RECEIVED = *
W-NO = W1086

WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602772

This is an enclosure indicator page.
The enclosure PE602772 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602772 has the following characteristics:
ITEM-BARCODE = PE602772

CONTAINER_BARCODE = PE900117
NAME = Minerva 2 Pressure Data Plot
BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2 Pressure Data Plot, Appendix
7

REMARKS = old barcode PE900120 replaced with
PE602772

DATE-CREATED = *
DATE-RECEIVED = *

W-NO = W1086
WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602773

This is an enclosure indicator page.
The enclosure PE602773 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602773 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

= PE602773
= PE900117
= Minerva 2A Composite Pressure Data
= Otway
= VIC/P31
= WELL
= WELL-LOG
= Minerva 2A Composite Pressure Data,

Appendix 7
= old barcode PE900121 replaced with

PE602773
= *
= *
= W1086
= MINERVA 2
=
=

(Inserted by DNRE - Vie Govt Mines Dept)



PE602774

This is an enclosure indicator page.
The enclosure PE602774 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602774 has the following characteristics:
ITEM-BARCODE = PE602774

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Pressure Gradient Plot

BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2A Pressure Gradient Plot,
Appendix 7

REMARKS = old barcode PE900124 replaced with
PE602774

DATE-CREATED = *
DATE-RECEIVED = *

W-NO = W1086
WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602775

This is an enclosure indicator page.
The enclosure PE602775 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602775 has the following characteristics:
ITEM-BARCODE = PE602775

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Drillbyte MWD Log
BASIN = Otway
PERMIT = VICJP31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2A Drillbyte MWD Log, Appendix
7

REMARKS = old barcode PE900123  replaced with
PE602775

DATE-CREATED = *
DATE-RECEIVED = *

W-NO = W1086
WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE602776

This is an enclosure indicator page.
The enclosure PE602776 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE602776 has the following characteristics:
ITEM-BARCODE = PE602776

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Drillbyte MWD Time Log
BASIN = Otway
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2A Drillbyte MWD Time Log,
Appendix 7

REMARKS = old barcode PE900122 replaced with
PE602776

DATE-CREATED = *
DATE-RECEIVED = *

W-NO = W1086
WELL-NAME = MINERVA 2
CONTRACTOR =

CLIENT_OP_CO =

(Inserted by DNRE - Vie Govt Mines Dept)



PE600436

This is an enclosure indicator page.
The enclosure PE600436 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE600436 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

PE600436
PE900117
Minerva 2A Drillbyte Formation
Evaluation Log, 1:5OO
OTWAY
VIC/P31
WELL
WELL-LOG
Minerva 2A Drillbyte Formation
Evaluation Log, 1:500, Appendix 7

12/10/93
*
W1086
MINERVA 2 & 2A
Baker Hughes
BHP

Vie Govt Mines Dept)



PE600437

This is an enclosure indicator page.
The enclosure PE600437 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE600437 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

PE600437
PE900117
Minerva 2 Drillbyte Formation
Evaluation Log, 1:500
OTWAY
VIC/P31
WELL
WELL-LOG
Minerva 2 Drillbyte Formation
Evaluation Log, 1:500, Appendix 8

20/09/93
*
W1086
MINERVA 2 & 2A
Baker Hughes
BHP

Vie Govt Mines Dept)
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6.8 APPENDIX 8 MWD End of Well Report 



BHP PETROLEUM 
MINERVA-2A 

VICTORIA - OTWAY BASIN 
SEPTEMBER - OCTOBER 1993 

END OF WELL REPORT 

EASTMAN TELECO 

FIELD SERVICE ENGINEERS 

A. FELL 

M. SALE 



DISCLAIMER 

Eastman Teleco does not guarantee the accuracy or correctness of 
interpretations provided in or from this report. Since all 
interpretations are opinions based on measurements Eastman Teleco 
shall, under 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 Eastman 
Teleco's terms and conditions. 
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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-2A well in the VIC/P31 Permit, 
offshore Victoria. 

MINERVA-2A was spudded on September lgth, 1993 and Eastman 
Teleco's MWD services were utilized on the well from October 3rd 
from a depth of 1538m. 

The 12 l/4" hole section was drilled from 1538m to 2170m. 

Eastman Teleco services were completed on October llth, 1993. 
Eastman Teleco depths were measured in meters below the Drill 
Floor and were based on the drillers pipe tally. 
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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 Commencement Date 

Teleco Completion Date 

Completion Depth 

Drilling Contractor 

Rig Name 

Rig Type 

Teleco Services 

Teleco Job ,Number 

Teleco Personnel 

: BHP PETROLEUM 

: G. HOWARD 

: MINERVA-2A 

: EXPLORATION 

: VIC/P31 

: OTWAY BASIN 

: 25.0 m 

: 85.0 m 

: 21St SEPTEMBER 1993 

: 3rd OCTOBER 1993 

: llth OCTOBER 1993 

: 2170 m 

: DOLPHIN DRILLING 

: BYFORD DOLPHIN 

: SEMI-SUBMERSIBLE 

: DPR 

: ETAU 248 

: A. FELL M. SALE 
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TOOL SUMMARY 



3. MWD TOOL SUMMARY 

2 tools was used over 5 runs to drill from 1538m to U36m. 

Run Tool Serial Tool DPR Drilled Failure 
# Size No Type Hours Interval Type 

1 8 l/4" 8442-01 DPR 27.00 1538.0 - 1728.0 505 
2 8 l/4" 2261-02 DPR 13.00 1733.0 - 1838.0 - 
3 8 l/4" 2261-02 DPR 1.75 1855.5 - 1855.5 - 
4 8 l/4" 2261-02 DPR 5.00 1882.5 - 1915.0 - 
5 8 l/4" 2261-02 DPR 5.00 1969.0 - 2170.0 906 

Interval Drilled: 1538 - 2170m - 632m 
Interval Logged: Gamma Ray 73% 

Resistivity - 73% 

Failure Statistics 

Total DPR hours 51.75 
DPR failures 1.0 
Mean Time Between Failures 51.75 
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MWD RUN SUMMARIES 



RUN SUMMARY 
No 1 0 

Size: Hole 

Tool Type & 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 B8442-01 

17:OO hrs 3rd October 1993 

07:OO hrs 5th October 1993 

1538m - 1728m 

27.00 

27.00 

Comments. 

The Teleco tool was run in a packed assembly with a SMITH Ml-S-C bit. 
The assembly consisted of bit, junk sub, near bit roller reamer, 
x/o 9 a 12 3/16" sleeve stabiliser on the MWD tool, drill collar and 
string roller reamer. 

From the start of drilling new hole at 1538m, high and erratic torque 
was seen, causing some problens with decoding. The top drive was 
frequently' stalled out and only very slow progress was made until the 
RPM was increased,90 to 180 from 1578m. The torque then became far 
less erratic and allowed normal decoding of the pulse at the surface. 

After a connection at 1668m the pump pressure started increasing and 
went from 2600 to 2800 psi. It also became erratic (see trace on Exlog 
pressure readout). The resistivity readings started to become erratic 
with one set of resisitivity being decoded correctly then the next set 
being very low. 

Drilling torque was constant at 250 - 380 amps with ROP averaging 18 
m/hr through a predominantly claystone lithology. 

At 1722m the ROP increased from 18 to 60 m/hr. The gamma ray decreased 
from 80 - 110 to 30 - 50 API whilst the phase and amplitude went from 2 
and 3 to 15 and 45 ohm-m respectively. Returns were circulated and the 
decission was made to pull out of the hole to cut Core #l. 

This section of hole was drilled from 1538m to 1728m with inclination 
building from 2.2 degrees to 3.2 degrees at 1687m. The azimuth 
fluctuated between 37.6 and 62.9 degrees over the same interval. 

Drilling parameters throughout the run were:-WOB 15 to 25 klbs, RPM 60 
to 180 
2900 Psf. 

Flow rates of 750 to 770 gpm giving a Pump Pressure of 2550 t 
Rates of penetration ranged from 1 to 25 m/hr, 



RUN SUMMARY 
No 2 0 

Size: Hole 

Tool Type & 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 / DHB 2261-02 

21:00 hrs 6th October 1993 

18:OO hrs 7th October 1993 

1733.5 - 1839m 

13.00 

13.00 

Comments. 

The Teleco tool was run in a packed assembly with a HTC ATM11 bit. The 
assembly consisted of bit, near bit roller reamer, pony drill collar, 
string roller reamer, X/O and MWD tool with a 12 l/8" sleeve 
stabiliser. A string roller reamer was placed on top of the MWD tool 
and a third one placed two drill collars above that. 

At 1826m the ROP increased from 25 to 45 m/hr. The gamma ray decreased 
from 80 - 110 to 30 - 40 API whilst the phase and amplitude went from 
2.5 - 3 to 40 - 60 ohm-m. Returns were circulated and the decission 
was made to pull out of the hole to cut Core #2. 

This section of hole was drilled from 1733.5m to 1839m with inclination 
building from 3.3 degrees to 3.9 degrees at 1806m. The azimuth turned 
from 83.3 to 94.2 degrees over the same interval. 

Drilling parameters throughout the run were: WOB 30 to 50 klbs, 
RPM 140 - 150, Flow rates of 765 to 770 gpm giving a Pump Pressure of 
2500 to 3000 Psi. Rate of penetration ranged from 15 to 45 m/hr. 



RUN SUMMARY 
No 3 0 

Size: Hole 

Tool Type & 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 / DHB 2261-02 

08:30 hrs 8th October 1993 

15:30 hrs 8th October 1993 

1855.5 - 1855.5m 

1.75 

1.75 

Comments. 

The Teleco tool was run in a packed assembly with a HTC JD8 bit. The 
assembly consisted of bit, near bit roller reamer, pony drill collar, 
string roller reamer, X/O and MWD tool with a 12 l/8" sleeve 
stabiliser. A string roller reamer was placed on top of the MWD tool 
and a third one placed two drill collars above that. 

This run was to establish a gauge hole so that coring could continue. 
No problems were encountered reaming to bottom. 



RUN SUMMARY 
No 4 0 

Size: Hole 12 l/4" 

Type & No: Tool DPR / DHB 2261-02 

Time & Date in the Hole: 06:15 hrs 9th October 1993 

Time & Date out of Hole: 

Depth Range: 

Circulating Hours for Run: 

19:15 hrs 9th October 1993 

1882.5 - 1915.0m 

5.00 

Operating Hours for Run: 5.00 

Comments. 

The Teleco tool was run in a packed assembly with a SMITH M2-S-D bit. 
The assembly consisted of bit, near bit roller reamer, pony drill 
collar, string roller reamer, X/O and MWD tool with a 12 l/8" sleeve 
stabiliser. 

This short bit run was performed to allow the last 54m of reservoir to 
be cored in two 27m core runs. 

This section of hole was drilled from 1882.5m to 1915m with inclination 
3.9 degrees and azimuth 99.8 degrees at 190lm. 

Drilling parameters throughout the run were: WOB 30 to 40 klbs, RPM 120 
- 130, a Flow rate of 755 gpm giving a Pump Pressure of 2800 to 3050 
Psi. Rate of penetration ranged from 8 to 25 m/hr. 



RUN SUMMARY 
No 5 a 

Size: Hole 

Tool Type & 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 / DHB 2261-02 

0O:OO hrs llth October 1993 

23:30 hrs llth October 1993 

1969.0 - 2170.0m 

16.00 

5.00 

Comments. 

The Teleco tool was run in a packed assembly with a DBS TDl9A bit. The 
assembly consisted of bit, near bit roller reamer, pony drill collar, 
string roller reamer, X/O and MWD tool with a 12 l/8" sleeve 
stabiliser. 

The cored section was reamed to obtain MWD data. The gas/water contac' 
was clearly picked up on the resistivity. New hole was drilled from 
1969m. Very high,erratic torque (100-800 amps) was recorded throughout 
most of the run. The resistivity and gamma ray started to become 
erratic from 1995m with no usable log obtained from this depth. 

This section of hole was drilled from 1970.0m to 2170m with inclination 
of 3.7 degrees and azimuth 102.7 degrees. 

Drilling parameters throughout the run were:- WOB 10 to 30 klbs, _ 
RPM 90 - 150, a Flow rate of 820 gpm giving a Pump Pressure of 2700 to 
2900 Psi. Rate of penetration ranged from 1 to 40 m/hr. 
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PERFORMANCE REPORT NO.1 

TOOL DHB 8442-01 

Equipment Description: 

Teleco Run No.: 

8 l/4" DPR 

Serial No. B8442-01 TF4 X4 Split Phase 

1 

Total Circulating Hours: 27.0 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

Interval Drilled: 1538m - 1728m 

00.00 

00.00 

00.00 

Operational Problems 

The tool performed to specification until 1668m, where the reisitivity 
data sent to surface (MWD) became erratic in nature. However, 
sufficient was transmitted to allow a log to be produced until the TD 
for this run at J728m. The memory data downloaded from the tool when 
on surface was to specification and an RWD log was produced, giving 
excellent definition due to a 5 second update. The tool subsequently 
failed a post run calibration/verification test and was not re-run. . 



PERFORMANCE REPORT NO.2 

TOOL DHB 2261-02 

Equipment Description: 8 l/4" DPR 

Serial No. B2261-02 TF4 X4 Split Phase 

Teleco Run No.: 2 

Total Circulating Hours: 13.00 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

00.00 

00.00 

00.00 

Interval Drilled: 1733.5m - 1839m 

Operational Problems 

The tool performed to specification throughout the run. 



PERFORMANCE REPORT NO.3 

TOOL DHB 2262-02 

Equipment Description: 8 l/4" DPR 

Serial No. B2262-02 TF4 X4 Split Phase 

Teleco Run No.: 3 

Total Circulating Hours: 1.75 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

Interval Drilled: 1855.5 - 1855.5m 

00.00 

00.00 

00.00 

Operational Problems 

The tool performed to specification throughout the run. 



PERFORMANCE REPORT NO.4 

TOOL DHB 2262-02 

Equipment Description: 8 l/4" DPR 

Serial No. B2262-02 TF4 X4 Split Phase 

Teleco Run No.: 4 

Total Circulating Hours: 5.00 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

Interval Drilled: 1882.5 - 19lLOm 

00.00 

00.00 

00.00 

Operational Problems 

The tool performed to specification throughout the run. 



Equipment Description: 

Teleco Run No.: 

Total Circulating Hours: 16.00 

PERFORMANCE REPORT NO.5 

TOOL DHB 2262-02 

8 l/4" DPR 

Serial No. B2262-02 TF4 X4 Split Phase 

5 

Non Operating Hours: 

Resistivity: 

Gamma Ray: 

Directional: 

5.00 

5.00 

16.00 

Interval Drilled: 1969.0 - 2170.0m 

Operational Problems 

Very high erratic torque (100-800 amps) was recorded throughout most of 
the run. The resistivity and gamma ray started to become erratic from 
1995m with no usable log obtained from this depth. 



Section 6 

SENSOR VERIFICATION DATA 



6.1 FORMATION EVALUATION SENSOR VERIFICATION DATA 

Teleco Run No: Pre 1 Pre 2 Pre 3 
DPR Sub No: 8812 8876 8876 
PDBV deg: 9.166 9.217 9.217 
PDOV deg: 9.690 8.946 9.082 
PDCV +/- deg: 0.520 0.177 0.134 

ATBV dB: 6.634 5.658 5.658 5.658 5.568 
ATOV dB: 7.660 5.853 6.043 5.895 6.017 
ATCV +/- dB: -0.780 -0.193 -0.385 -0.219 -0.359 

STEEL 
:i 

1.5 1.5 1.5 1.5 1.5 
TCDV deg 12.8 19.3 20.1 40.7 12.8 

GR Detector No: 443-l 350-l 350-l 
Background cps: 4.4 3.1 4.3 

Pre 4 Pre 5 
8876 8876 

9.217 9.217 
8.311 8.483 
0.906 0.734 

350-l 
4.3 

443-l 
4.4 

6.2 VERIFICATION MNEMONICS 

MNEMONIC EXPLANATION 

PDBV 

PDOV 
PDCV 
ATBV 

ATOV 
ATCV 
STEEL 
TCDV 

= 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. 
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SENSOR OFFSETS 
and 

ENVIRONHENTAL CORRECT1 IONS 



7.1 SENSOR TO BIT DISTANCE (Ml 

Teleco Run No 1 2 3 4 5 

Resistivity 4.88 8.74 8.75 8.74 8.75 
Gamma Ray 6.26 10.10 10.10 10.10 10.10 
Directional 8.93 12.74 12.75 12.74 12.75 

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. 

7.3 LOG CORRECTIONS 

Date Time 

04-10-93 08:30 1571 37000 0.0752 / 46 5.70 1.16 
04-10-93 14:22 1622 45000 0.0604 / 50 7.71 1.16 
04-10-93 20:50 1715 43000 0.0594 / 54 7.00 1.16 
07-10-93 02:40 1742 45000 0.0639 / 46 7.50 1.17 
07-10-93 04:40 1756 45000 0.0621 / 48 7.50 1.17 
07-10-93 02:40 1759 45000 0.0596 / 50 7.50 1.17 
07-10-93 02:40 1800 45000 0.0573 / 52 7.50 1.17 
09-10-93 13:51 1906 45000 0.0613 / 52 7.50 1.17 
11-10-93 08:'30 2017 45000 0.0558 / 56 7.50 1.17 
11-10-93 10:40 2066 45000 0.0538 / 59 7.50 1.17 

Depth 
m 

Chloride Resist.(Rm) KCL M.W. 
pm ohm.m / deg C % sg 
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8. TELECO FORMATION 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] (Ohmm) 
RPCM = Resistivity Phase Difference, Corrected [RWD] (Ohmm) 
RACM = Resistivity Amplitude Ratio, Corrected [RWD] (Ohmm) 
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 
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/TI DIRECTIONAL SURVEYS 
Company . ..- BHP PETROLELJCll 
Well . . . . ..- MINERVfl-2A 
Field . . . . . . OTHfw BFlSIN 
County . . . . m UC/P31 
State . . . ..- VICTORfFt 
Country . . . I FtUSTRFtLIFl 

l&Al Location : Latitude Longitude 
IT 38O 43' 04.535= South 
LONG 142O 57' 2EU!@W East 

Drilling Campany : DOLPtiIN Rig =. BYFORD 

Permanent Depth Datum : l'?.S.L.T, Elev. ; 85.Bm 
Surveys meas. from : R.T., located 25.&n above Perm. Datutnm 
Spud Ilate .-.. 21---WI-93 Prop. Ftzimuth . . ..-. N-H. 
MWD Started . . . 1533.Om Total Depth .=... 21?@.~ 
MWD Ended . . . . . 2170.@n Teleco Job ID . . ETf3L.l 248 

Coord. Grid System ; 
Grid Origin : Grid Corr. I 0 
Magnetic Decl. Corr. ; 18.83O E Grid &xl. CorF. E B 

miniuwra Curvature Method used for Survey Caku1ations, 
Vertical HeH ; Closure calculated at each survey stati on= 
Initial Tie--in to SEFIBED, 
Company Personnel -.... G. HOWFIRD, G. BLUNT 

Directional Company . . . 
Directional biller . . . 
Teleco Personnel .-.. . . Ft. FELL, M, SW-E 

Remarks : 

. 



t5J9.0 t4e9,0 2a.m 37J.m t538oEi 27.4 21.73 16.74 0.t-E 
t!i7t*o 32.0 2a.D 4L9oo TrnR 2Eua zi3 t7.56 oa 
t59!l*o 2&o 25ao 4i.808 t998a 2u5 23.51 18.39 0.2s 
tm7.0 8B.a 3200 62B300 TE4B 34.00 2534 2?*9B 030 
1748.0 6t.o 3.3iHl EBa t747.4g 26s 
1776.5 2Ki 3.m 90.488 tmm m7 27&t 2!i*24 ELii 26s 
1so6.0 29.5 3.900 34a 1aoEia 3!W 2633 28.9 a:327 

19t.O 95.0 3.900 !ELm wleoil6 z&t4 3!io33 c1.12D 
1377*!i 765 3.m t(12.?M tS763 47.56 zi.t4 40.37 MH6 
2tEi.Q 585 3ao 1tK.708 2834J6 !iut 243l 44&i OM 
2mo T18.u 3m tt23B 2l!zsl SW? 22.02 51.17 OJ67 
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BOTTOM HOLE ASSEMBLY RECORDS 



MWD Run #l 

ITEM OD (ins.) ID (ins.) LENGTH (m) REMARKS 

BIT 12 l/4 - 0.30 SMITH Ml-S-C 
JUNK SUB 9 l/2 2 13/16 1.15 
N.B 'ROLLER REAMER 12 l/4 2 l/4 2.44 
x / 0 8 l/4 2 3/4 0.47 TSI 159 
TELECO MWD 81/4 - 12.22 B8442-01 DPR 
DC 7 7/8 2 7/8 9.20 
ROLLER REAMER 12 l/4 2 13/16 2.33 
DC 7 314 2 7/8 8.98 
DC 7 7/8 3 9.19 
DC 8 2 13/16 9.37 
DC 7 3/4 2 718 9.10 
DC 8 2 7/8 9.37 
DC 8 2 7/8 9.38 
DC 7 3/4 2 7/8 9.16 
DC 8 2 15/16 9.04 
DC 7 7/8 2 13/16 9.21 
DC 7 3/4 2 13/16 8.93 
DC 7 7/8 3 9.03 
DC 7 7/8 2 15/16 8.99 
DC 7 7/8 2 718 9.39 
DC 8 3 9.13 
DC 8 2 7/8 9.37 
JARS 8 2 7/8 5.78 
PONY DC 8 2 15/16 3.07 
DC 8 2 7/8 9.14 
DC 7 13/16 2 7/8 9.34 
x/o 7 5/8 2 718 1.52 
9 X HWDP 5 3 80.13 

TOTAL BHA 274.73 

BIT RUN #4 SMITH Ml-S-C, 12 l/4" 16,16,18 JETS. 
DRILLED FROM 1538m TO 1728m. BIT GRADED l-l-NO-A-E-l-NO-CP. 

TELECO MWD DHB 8442-01 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 
TELECO MWD TOOL HAD A 12 3/16" SLEEVE STABILISER, SN 13356. 



ITEM OD (ins.) ID (ins.) LENGTH (m) REMARKS 

BIT 12 l/4 
N.B R/R 12 l/4 
PONY DC 8 
STRING R/R 12 l/4 
x/o 8 l/4 
TELECO MWD 8 l/4 
STRING R/R 12 l/4 
DC 7 7/8 
DC 7 3/4 
STRING R/R 12 l/4 
DC 7 718 
DC 8 
DC 7 3/4 
DC 8 
DC 8 
DC 7 3/4 
DC 8 
DC 7 7/8 
DC 7 314 
DC 7 7/8 
DC 7 7/8 
DC 7 718 
DC 8 
DC 8 
JARS 8 
PONY DC 8 
DC 8 
DC 7 13/16 
x/o 7 5/8 
9 X HWDP 5 

2 l/4 
2 3/4 

2 3/4 

2 3/4 
2 718 
2 718 
2 13/16 
3 
2 13/16 
2 718 
2 7/8 
2 7/8 
2 7/8 
2 15/16 
2 13/16 
2 13/16 
3 
2 15/16 
2 718 
3 
2 7/8 
2 7/8 
2 15/16 
2 7/8 
2 718 
2 7/8 
3 

0.29 
2.46 
2.62 
2.33 
0.47 

12.21 
2.33 
9.20 
8.98 
2.36 
9.19 
9.37 
9.10 
9.37 
9.38 
9.16 
9.04 
9.21 
8.93 
9.03 
8.99 
9.39 
9.13 
9.37 
5.78 
3.07 
9.14 
9.34 
1.52 

80.13 

SMITH ATM 11H 

TSI 159 
B2261-02 DPR 

KWD Run #2 

_T 

TOTAL BHA 280.89 

BIT RUN #8 SMITH ATM 11 HG, 12 l/4" 16,16,18 JETS. 
DRILLED FROM 1733.5m TO 1839m. BIT GRADED 2-2-NO-A-8-I-NO-CP. 

TELECO MWD DHB 2261-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 
TELECO MWD TOOL HAD A 12 l/4" SLEEVE STABILISER, SN 8534. 



MWD Run #3 

ITEM OD (ins.) (ins.) ID 

BIT 12 l/4 
N.B R/R 12 l/4 
PONY DC 8 
STRING R/R 12 l/4 
x/o 8 l/4 
TELECO MWD 8 l/4 
STRING R/R 12 l/4 
DC 7 7/8 
DC 7 314 
STRING R/R 12 l/4 
DC 7 7/8 
DC 8 
DC 7 3/4 
DC 8 
DC 8 
DC 7 3/4 
DC 8 
DC 7 7/8 
DC 7 3/4 
DC 7 7/8 
DC 7 718 
DC 7 718 
DC 8 
DC 8 
JARS 8 
PONY DC 8 
DC 8 
DC 7 13/16 
x/o 7 518 
9 X HWDP 5 

2 l/4 
2 314 

2 314 

2 314 
2 718 
2 7/8 
2 13/16 
3 
2 13/16 
2 718 
2 7/8 
2 7/8 
2 718 
2 15/16 
2 13/16 
2 13/16 
3 
2 15/16 
2 7/8 
3 
2 718 
2 7/8 
2 15/16 
2 718 
2 7/8 
2 7/8 
3 

LENGTH (m) REMARKS 

0.29 HTC JD8 
2.46 
2.62 
2.33 
0.47 TSI 159 

12.21 B2261-02 DPR 
2.33 
9.20 
8.98 
2.36 
9.19 
9.37 
9.10 
9.37 
9.38 
9.16 
9.04 
9.21 
8.93 
9.03 
8.99 
9.39 
9.13 
9.37 
5.78 
3.07 
9.14 
9.34 
1.52 

80.13 

TOTAL BHA 280.89 

BIT RUN #lo, HTC JD8, 12 l/4" 16,16,18 JETS. 
REAMED FROM 1830.0m TO 1855.5m. BIT GRADED 0-0-NO-A-E-l-NO-CP. 

TELECO MWD DHB 2261-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 
TELECO MWD TOOL HAD A 12 l/4" SLEEVE STABILISER, SN 8534. 



MWD Run #4 

ITEM OD (ins.) ID (ins.) LENGTH (m) REMARKS 

BIT 12 l/4 
N.B R/R 12 l/4 
PONY DC 8 
STRING R/R 12 l/4 
x/o 8 l/4 
TELECO MWD 8 l/4 
STRING R/R 12 l/4 
DC 7 7/8 
DC 7 3/4 
STRING R/R 12 l/4 
DC 7 718 
DC 8 
DC 7 3/4 
DC 8 
DC 8 
DC 7 3/4 
DC 8 
DC 7 718 
DC 7 3/4 
DC 7 7/8 
DC 7 7/8 
DC 7 718 
DC 8 
DC 8 
JARS 8 
PONY DC 8 
DC 8 
DC 7 13/16 
x/o 7 5/8 
9 X HWDP 5 

2 l/4 
2 314 

2 3/4 

2 3/4 
2 7/8 
2 7/8 
2 13/16 
3 
2 13/16 
2 7/8 
2 718 
2 7/8 
2 7/8 
2 X/l6 
2 13/16 
2 13/16 
3 
2 X/16 
2 7/8 
3 
2 718 
2 718 
2 15/16 
2 718 
2 7/8 
2 7/8 
3 

0.28 
2.46 
2.62 
2.33 
0.47 

12.21 
2.33 
9.20 
8.98 
2.36 
9.19 
9.37 
9.10 
9.37 
9.38 
9.16 
9.04 
9.21 
8.93 
9.03 
8.99 
9.39 
9.13 
9.37 
5.78 
3.07 
9.14 
9.34 
1.52 

80.13 

SMITH M2-S-D 

TSI 159 
B2261-02 DPR 

TOTAL BHA 280.89 

BIT RUN #12 SMITH M2-S-D, 12 l/4" 16,16,18 JETS. 
DRILLED FROM 1882.5m TO 1915m. BIT GRADED 1-1-WT-A-E-I-NO-CP. 

TELECO MWD DHB 2261-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00". 
TELECO MWD TOOL HAD A 12 l/4" SLEEVE STABILISER, SN 8534. 



MWD Run #5 

ITEM OD (ins.) (ins.) ID LENGTH h) REMARKS 

BIT 12 l/4 
N.B R/R 12 l/4 
PONY DC 8 
STRING R/R 12 l/4 
x/o 8 l/4 
TELECO MWD 8 l/4 
STRING R/R 12 l/4 
DC 7 718 
DC 7 3/4 
STRING R/R 12 l/4 
DC 7 7/8 
DC 8 
DC 7 3/4 
DC 8 
DC 8 
DC 7 3/4 
DC 8 
DC 7 718 
DC 7 3/4 
DC 7 7/8 
DC 7 718 
DC 7 7/8 
DC 8 
DC 8 
JARS 8 
PONY DC 8 
DC 8 
DC 7 13/16 
x/o 7 5/8 
9 X HWDP 5 

2 l/4 
2 3/4 

2 3/4 

2 314 
2 718 
2 7/8 
2 13/16 
3 
2 13/16 
2 7/8 
2 7/8 
2 718 
2 718 
2 15/16 
2 13/16 
2 13/16 
3 
2 15/16 
2 718 
3 
2 7/8 
2 7/8 
2 15/16 
2 7/8 
2 7/8 
2 7/8 
3 

0.54 
2.46 
2.62 
2.33 
0.47 

12.21 
2.33 
9.20 
8.98 
2.36 
9.19 
9.37 
9.10 
9.37 
9.38 
9.16 
9.04 
9.21 
8.93 
9.03 
8.99 
9.39 
9.13 
9.37 
5.78 
3.07 
9.14 
9.34 
1.52 

80.13 

DBS TD19M 

TSI 159 
B2261-02 DPR 

TOTAL BHA 281.14 

BIT RUN #15 DBS TDlSM, 12 l/4' 14,14,14,14,14,13 JETS. 
DRILLED FROM 1969m TO 2170m. BIT GRADED 8-2-FC-A-2-l-CT-TD. 

TELECO MWD DHB 2261-02 DPR TF4, DATA RATE X4SP 
TURBINE FLOW RANGE 425 - 900 gpm. VALVE GAP 1.00'. 
TELECO MWD TOOL HAD A 12 l/4' SLEEVE STABILISER, SN 8534. 



Section 11 

DRILLING DIARY 



DRILLING DIARY 

Date Time Operation 

03-10-93 16:15 

16:45 

22:oo 

04-10-93 0o:oo 

00:45 
01:45 
02:15 
03:30 
05:30 

06:15 

12:oo 

22:15 
05-10-93 0o:oo 

00:15 
00:30 

02:15 
03:45 

07:45 
08:15 
12:oo 
14:oo 

17:30 

21:30 
06-10-93 0O:OO 

01:15 

01:30 
01:45 
03:oo 

06:15 
lo:oo 
10:30 
11:30 
12:oo 

T~J-E2CO Run #I 
P/up & l/out 9 l/2" DC's, p/up & m/up bit, junk sub & 
MWD. 
Zero MWD memory & run surface test. OK. Cont to p/up 
new 12 l/4" BHA & RIH. P/up DP on RIH. 
Tag TOC @ 1498m. fill pipe & drill float @ 1501m. 
Pump 100 bbls hi-vis mud & displace hole w/ mud whilst 
drilling shoe @ 1526m. 
Cont to displace hole to mud & clean out rat hole to 
1538m. No cmt below shoe. 
Work junk sub & drill 12 l/4" hole f/ 1538 - 1541m. 
Circ hole clean. 
Pull back inside shoe & perform LOT. EMW = 1.75sg. 
Drill 12 l/4" hole f/ 1541 - 1554m. 
Pull back inside shoe & attempt to work suspected junk 
above BHA. 
Cont drill 12 l/4" hole f/ 1554 - 1598m. FlC & survey 
each connx. 
Cont drill 12 l/4" hole f/ 1598 - 1728m. FLC @ 1622 & 
1722m after drilling breaks. FLC each connx & survey 
each 3rd connx. 
CBU sample for geology. Max gas 4% 
Cont circ sample for geology. 
Work junk basket. 
FLC, pump slug & POOH to 1612m. 50 Klbs drag. Max 
o/pull 100 Klbs. Hole fill 4 bbls light. Pump out f/ 
1612 to shoe. FLC ok. RIH to 1728m. 
CBU. max gas 6.8%. 
POOH to shoe. 20 Klbs drag. Hole fill t1.5 bbls. 
FlC 15 mins. Pump slug & POOH. Dump memory on MWD. 
Service TDS. 
R/UP, P/UP, m/up core bbl. P/up BHA & RIH. 
Cont RIH. Fill pipe @ shoe. 
Wash/ream f/ 1700 - 1712m. Ream undergauge hole 1712 
- 1728m. Excessive torque 8 1728m. 
Pump slug & POOH. FLC 10 stds off btm. B/out core 
bbl, bit & rack bbl in derrick. 
M/up 12 l/4" bit, junk sub, BHA & RIH. 
Cont RIH. Fill pipe @ shoe & 8 btm. 
Tag 8 1716m. P/up to 1702m & wash/ream to btm 8 
1728m. 
Drill new 12 l/4" hole f/ 1728 - 1728.5m. 
Work junk sub on btm & CBU. 
Pull back to shoe, FLC, pump slug & POOH. FLC 8 BOP, 
l/out roller reamer. 
R/up & m/up core bbl, BHA & RIH. 
Wash/ream f/l193 to btm. 
CBU. 
Rack back std, P/UP 6m PUP jt. 
Circ & est parameters for coring-. 



Date Time Operation 

12:15 Cut Core#l f/ 1728.5 - 1733.5m. 
12:45 Press drop, suspect wash. POOH w/ FLCts. 
16:15 Brk out core bbl & l/out core. 
17:15 P/up new car bbl. Brk bit @ rack core bbl in derrick. 

18:30 

20:30 
07-10-93 0o:oo 

01:15 
02:oo 

03:30 
04:oo 
09:30 
09:45 
10:30 

11:15 
12:15 

12:45 
14:30 
18:00 
20:30 
20:45 
21:45 
22:15 
23:00 

08-10-93 0O:OO 

01:15-, 
05:oo 

08:OO 

11:oo 

11:45 
12:oo 
12:45 
15:45 
18:45 
19:oo 
19:45 
20:oo 
21:oo 
21:15 
22:15 

TEEILE?cIO Run #2 
P/up MWD. Brk dwn & l/out. M/up new MWD. Load 
memory. 
M/up bit, BHA & RIH. Install diverter bag. Test MWD. 
Cont RIH. Fill pipe @ shoe. 
Fill pipe 8 1704m & wash/ream & MWD log to 1733.5m. 
Drill new 12 l/4" hole f/ 1733.5 - 1751m. Brk in Bit 
#6. 
Change out swivel packing. Circ pipe thru cmt hose. 
Cont drilling f/ 1751 - 1823.5m. 
FLC hole @ 1823.5m after drill break. 
Circ sample for geology. 
Cont to drill f/ 1823.5 - 1828.5m. FLC after drill 
break x5 mins. Cont to drill f/ 1828.5 - 1830m. FLC 
x 5 mins - ok. 
Circ sample for geology. 
Drill 1830 - 1838m. FLC drill break. Drill 1838 - 
1839m. FLC. 
CBU @ 1839m. FLC. 
Pump slug, POOH w/ FLC's. 
M/up core bbl, BHA & RIH to 1496m. 
Brk circ. Est circ rate. 60 spm, 300 psi. 
Service TDS. 
RIH to 1818m. . 
Wash/ream f/ 1818 - 1839m. 
CBU. Max gas 0.72%. 
Cut Core#3 f/ 1839 - 1855.5m. Stopped drilling due to 
high torque. Pulled off btm w/ 35 Klbs o/pull. 
POOH, pump slug @ shoe. FLC @ shoe & BOP's. 
Retrieve inner bbl & l/out same. Rotate top & btm 
stabs on core bbl & rack back. 

TC31E3CEO Run #3 
P/up drilling BHA, calibrate MWD & RIH. Fill pipe @ 
shoe & RIH to 1830m. Hole good. 
Wash/ream & log w/ MWD f/ 1830 - 1855.5m. Took no 
weight. 
CBU. Work pipe. 
Cont CBU. Max gas 7.73%. 
Pump slug, FLC. POOH. FLC @ shoe & BOP's. 
M/up core bbl & RIH. P/up 12 jts DP. 
M/up TDS @ shoe & fill pipe. 
RIH to 1819m. 
Was/ream f/ 1819 - 1855.5m. 
CBU. Max gas 0.25%. 
Space out for core bbl & drop ball. 
Cut Core#3 f/ 1855.5 - 1882.5m. 
FLC. POOH to shoe. Pump slug. FLC. POOH. 



Date Time Operation 

09-10-93 0o:oo 
02:15 

05:15 

09:15 
09:45 
10:45 
13:15 
13:30 
14:30 
15:15 

19:30 

22:oo 
10-10-93 0o:oo 

02:oo 
02:30 
03:30 

04:30 
08:30 

12:oo 
13:15 
13:45 
14:15 
15:15 
16:15 
16:30 
18:OO 
21:30 

23:45 
11-10-93 0o:oo 

03:oo 
06:OO 
07:15 

08:OO 

18:00 
18:45 
19:45 

Cont to POOH. FLC @ BOP's. 
Retrieve inner bbl & core & m/up new inner bbl into 
core bbl & rack back. 

Te1eCO Run #4 
M/up 12 l/4" drilling BHA, re-shim string roller 
reamer. RIH to shoe. P/up 12 jts DP. 
Fill pipe @ shoe & service TDS. 
Cont RIH to 1882m. 
Fill pipe & wash/ream & MWD log f/ 1832 - 1882m. 
Drill 12 l/4" hole f/ 1882 - 1903m. 
Unable to brk TDS. Work on hyd pump. 
CBU. 
FLC, pump slug, POOH. FLC Q shoe & 8 1443m. 
Download memory on MWD. 
P/up core bbl - string spacing incorrect - brk out & 
machine. 
M/up bit, core bbl & BHA & RIH. 
Cont RIH. Fill pipe @ shoe. 
Fill pipe & wash/ream f/ 1885 - 1815 TD, 
CBU. 
Drop ball, p/up pipe f/ spaceout. Cut core f/ 1915 - 
1945m. 
POOH to shoe. Pump slug. FLC @ BOP's. 
Retrieve inner bbl & core. M/up new inner into core 
bbl. 
RIH w/ core bbl for Core #5. 
M/up TDS. Service same. 
RIH to 1905m. 
Wash/ream 1905 - 1943m. Took wt f/ 1930 - 1945m. 
CBU. Max gas 6.67%. 
Space out & drop ball. 
Cut Core#5 1943 - 1969m. 
FlC, pump slug & POOH. FLC. 
Brk out & l/out core inner bbls & bit. 

Te?le!CO Run #5 
M/up PDC bit. 
M/up BHA & RIH. Brk circ @ shoe. 
Wash/ream & MWD log f/ 1896 - 1969m. 
Drill new 12 l/4" hole f/ 1969 - 1990m. 
Rack back std, hook up circ hose & circ hole through 
line whilst changing swivel packing. M/up std & ream 
to btm for connx. 
Cont to drill 12 l/4" hole f/ 1990 - 2170m. Survey 8 
2154m. 
Short trip to 1969m. 25 Klbs o/pull. 
CBU. 
FLC. Pump slug & POOH to log. FLC @ csg shoe & BHA 
below BOP's. Down load memory on MWD tool. Brk out & 
l/dwn MWD & roller reamer. 



SECTION 12 

MUD RECORD 



MUD REPORTS 

TELECO RUN # I 1 1 I 1 I 1 I 1 

HOLE SIZE ins I 12.25 

DATE I 06-10 

TIME I 08:OO 

DEPTH m I 1567 

WEIGHT sg I 1.16 

VISCOSITY set I 43 

12.25112.25112.25112.25 

1597 11701 11728 11728 

1.16 Il.16 Il.17 11.17 

41 1 43 1 44 1 43 

PV cp I 13 

YP lb/100 sq ftl 22 

GELS lOs/lOmin I 5/10 5/9 1 6/121 7/121 4/7 

5.8 

1.0 

9.8 

FILTRATE 
cc/30 min 5.8 

HTHP FILTRATE 
cc/30 min 

CAKE 32nd I 1.0 

SOLIDS 96 by vol 9.0 I 

1.0 I 1.0 I 1.0 I 1.0 

9.0 1 9.0 1 9.8 ) 9.8 

WATER CONTENT 
% by volume 91.0 

0.25 
/ 

9.2 
1 
'43.0 
I 
~ 200 

37.00 
7.10 

SAND % by vol 0.50 

PH 9.0 

CHLORIDE Kppm 35.0 

CALCIUM mg/l 240 

POTASSIUM Kmg/l 30.00 
% WT KC1 5.80 

~ 9.6 1 9.0 1 9.5 1 9.3 



MUD REPORTS 

TELECO RUN # 2 2 2 3 3 4 

HOLE SIZE ins 12.25 12.25 12.25 12.25 12.25 12.25 

DATE 08-10 08-10 08-10 09-10 09-10 lo-10 

TIME 03:30 lo:30 23:00 21:00 22:15 12:00 

DEPTH m 1751 1824 1839 1855 1882 1882 

WEIGHT sg 1.17 1.16+ 1.16+ 1.16t 1.17 1.17t 

VISCOSITY set 43 41 42 42 42 43 

PV cp 11 13 13 13 13 14 

YP lb/100 ft sq 21 23 25 22 22 23 

GELS lOs/lOmin 417 s/8 6/g 4/8 J/8 J/8 

FILTRATE 
cc/30 min 5.6 5.8 5.9 - - 6.0 

HPHT FILTRATE 
cc/30 min 

CAKE 32nd 1.0 1.0 1.0 1.0 1.0 1.0 

SOLIDS % by vol 9.8 9.3 9.3 9.3 9.8 9.8 

WATER CONTENT 
% by volhe 90.2 90.7 90.7 90.7 90.2 90.2 

SAND % by vol 0.50 0.25 0.50 0.50 0.50 1.00 

PH 9.1 9.3 9.0 9.0 9.5 9.3 

CHLORIDE Kppm 45.0 46.0 46.0 46.0 46.0 46.0 

CALCIUM mg/l 280 280 260 280 120 120 

POTASSIUM Kmg/l 39.00 37.50 39.00 38.50 38.50 38.00 
% WT KC1 7.50 7.20 7.50 7.40 7.40 7.30 



MUD REPORTS 

TELECO RUN # I 4 ‘k-l-k HOLE SIZE ins I 12.25 

DATE I 10-10 

TIME I 14:30 

DEPTH m I 1915 

WEIGHT sg I 1.17 

VISCOSITY set I 42 

11-10 11-10 

+ 08:30 14:00 16:30120:001 

2163 2170 

1.17 1.17 

45 42 

PV cp I 14 13 13 

+ 
23 22 YP lb/l00 sq ftl 23 

GELS lOs/lOmin I 4/8 

FILTRATE 
cc/30 min 6.0 5.8 5.9 

1.0 1.0 

9.8 9.8 

90.2 90.2 

0.15 0.15 

9.3 9.2 

45.0 47.0 

HPHT FILTRATE 
cc/30 min 

I 
I 

CAKE 32nd I 1.0 

SOLIDS % by vol 9.8 I 
1.0 
-=--I= WATER CONTENT 

% by volume I 90.2 

SAND % by vol 0.50 

PH 9.4 

CHLORIDE Kppm 46.0 

CALCIUM mg/l 120 

POTASSIUM Kmg/l 38,OO 
% WT KC1 7.30 

90.7 90.7 

0.50 1.00 

9.3 9.3 

45,o 45.0 

120 120 90 1 80 1 

35.20 37.50 
I I 6.80 7.20 

38.00 36.50 
7.30 I 7.00 



PE600433

This is an enclosure indicator page.
The enclosure PE600433 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE600433 has the following characteristics:
ITEM-BARCODE = PE600433

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Dual Propagation

Resistivity, Gamma Ray, 1:200
BASIN = OTWAY
PERMIT = VIC/P31
TYPE = WELL

SUBTYPE = WELL-LOG
DESCRIPTION = Minerva 2A Dual Propagation

Resistivity, Gamma Ray, 1:200, Appendix
8

REMARKS =
DATE-CREATED = 11/10/93

DATE-RECEIVED = *
W-NO = W1086

WELL-NAME = MINERVA 2 & 2A
CONTRACTOR = Eastman Teleco

CLIENT_OP_CO = BHP

(Inserted by DNRE - Vie Govt Mines Dept)



PE600434

This is an enclosure indicator page.
The enclosure PE600434 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE600434  has the following characteristics:
ITEM-BARCODE = PE600434

CONTAINER_BARCODE = PE900117
NAME = Minerva 2A Dual Propagation

Resistivity, Gamma Ray, 1:50O
BASIN = OTWAY
PERMIT = VIC/P31

TYPE = WELL
SUBTYPE = WELL-LOG

DESCRIPTION = Minerva 2A Dual Propagation
Resistivity, Gamma Ray, 1:500, Appendix
8

REMARKS =
DATE-CREATED = 11/10/93

DATE-RECEIVED = *
W-NO = W1086

WELL-NAME = MINERVA 2 & 2A
CONTRACTOR = Eastman Teleco

CLIENT_OP_CO = BHP

(Inserted by DNRE - Vie Govt Mines Dept)



PE600435

This is an enclosure indicator page.
The enclosure PE600435 is enclosed within the

container PE900117 at this location in this
document.

The enclosure PE600435 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

PE600435
PE900117
Minerva 2A Dual Propagation
Resistivity, Gamma Ray, 1:lOOO
OTWAY
VIC/P31
WELL
WELL-LOG
Minerva 2A Dual Propagation
Resistivity, Gamma Ray, l:lOOO,
Appendix 8

11/10/93
*
W1086
MINERVA 2 & 2A
Eastman Teleco
BHP

Vie Govt Mines Dept)
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POSITIONING REPORT 

FOR 

BHP PETROLEUM LTD 

RIG MOVE OF THE 

DRILLING RIG BYFORD DOLPHIN 

LOCATION : MINERVA-2A 

BLOCK / PERMIT : OTWAY BASIN/WC-P-31 

DATED : 8th of SEPTEMBER - 23rd of SEPTEMBER, 1993 
REPORT REF : A2134 
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ITEM DESCRIPTION 

Location diagram 

1. ABSTRAC’I’ 4 

2. REQUIREMENTS 6 

3. SUMMARY OF EVENTS 7 

4. GEODETIC PARAMETERS 9 

4.1 Datums 9 
4.2 Projection 9 
4.3 Datum Transformation Parameters 9 
4.4 GeoidISpheroid Separation 9 

5. GLOBAL POSITIONING SYSTEM 10 

5.1 system Description 10 
5.2 GPS Observations 11 
5.3 Differential GPS 12 
5.4 SkyFix Differential Link 13 
5.5 Trimble 4000DL GPS Receiver 15 
5.6 DGPS Operation 16 

6. ACOUSTIC POSITIONING SYSTEM 17 

6.1 System Description 17 
6.2 Acoustic Velocity Profile 18 
6.3 Transponder Deployment and Calibration 19 
6.4 Box-In Calibrations 20 
6.5 Relative/Absolute Calibrations 21 
6.6 Final Transponder Co-ordinates 22 

7. 

8. 

FINAL DRILLSTEM POSITION 23 

7.1 Final Differential GPS Position -Minewa-2A 23 
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1 ABSTRACT 

This report details the services provided by RACAL SURVEY AUSTRALIA LIMITED (Racal), prior 
to and during the positioning of the semi-submersible drilling rig “BYFORD DOLPHIN” over the 
M INERVA-2A location in the Otway Basin, offshore Victoria, for BHP Petroleum Limited (BHPP). 

Personnel and equipment mob&xi to Portland on the 8th of September, 1993. The BHPP supplied 
Standby/Survey vessel M .V. “PACIFIC MARLIN” was mobilised with the survey equipment on the 
9th of September . On the 10th of September, a four transponder acoustic net was deployed and 
calibrated around the M INERVA-2 location. Positioning equipment was set up on the “Byford 
Dolphin” on the 16th of September, 1993. 

The “Byford Dolphin” was positioned over the M INERVA-2 location, between the 16th and 18th of 
September, 1993. 

A  final Differential GPS position was obtained for the MlNERVA-2 location, after the “Byford 
Dolphin” had ballasted down to drilling draught, during the aflemoon of the 18th September, 1993. 

Shortly after drilling operations had commenced at the MTNERVA-2 location problems were 
experienced with the M INERVA-2 well which resulted in the abandonment of the well and the rig 
moving approximately 25 metres to the east to commence drilling MMERVA-2A. 

A  final Differential GPS position was obtained for the MNERVA-2A well on the 22nd of September, 
1993. 

Pronosed Location 

The co-ordinates of the proposed location, MlNERVA-2, were provided by BHPP as follows: 

Datum AGD 84 

Latitude : 38” 43’ 04.330” South 
Longitude : 142” 57’ 19.864” East 

AMG Zone 54 CM. 141’ E 

Easting : 670 009.993m 
Northing : 5 712 701.011m 

I 
RigHeading : 225” 

Final Differential GPS Position -MINERVA-2A 

The final DGPS position of the “Byford Dolphin” at M INERVA-2A was derived between 1640 and 
1742 hours on the 22nd of September, 1993. The final DGPS position was as follows: 

Datum AGD 84 

Latitude : 
Longitude : 

38’ 43’ 04.535” South 
142’ 57’ 20.800” East 

AMG Zone 54 C.M. 141” E 

Easting : 670 032.46m 
Northing : 5 712 694.21m 

RigHeading : 227. lo 
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The fkal position is 23.48 metro on a bearing of 105.6” (T) from the intended M INJIRVA-2 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-2 location. Racal’s GNS and 
Oasis II so&are were used to provide real-time navigation and acoustic calibration facilities. In 
addition to the acoustic system, Racal’s SkyFix Differential GPS was provided. I&al’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-2 location. 

b. To provide real-time positioning for the semi-submersible drilling rig “Byford Dolphin” during 
the tow and onto the MINERVA-2 location. 

C. To track, using a Golf II Laser system the Anchor Handling Vessels, during anchor deployment 
operations. 

d. To provide a final Differential GPS position of the MINERVA-2 well. 

e. To deploy and calibrate, both in relative and absolute position, a four transponder acoustic 
array around the proposed LOCH ARD-1 location, the “Byford Dolphin’s” next planned 
location. 

Documemt No.: a-repoct\2120-139b2134.doc Revisioa 1 
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3 SUMMARY OF EVENTS 

Racal personnel K.Eddy and S. Kttat departed Perth for Melbourne during the morning of the 8th of 
September, 1993 and flew to Portland that evening. On arrival in Portland personnel were met by D. 
Bell (Racal) and the BHP Client Representative, B.Edmonds. 

Between 0830 and 1925 on the 9th of September Racal personnel were involved in the fitting and 
testing of underwater equipment on the “Pacific Marlin” for the Loch Ard-1 site survey. The “Pacific 
Marlin” departed the Portland wharf at 1740 on the 9th and anchored off the Portland breakwater. 

At 0100 on the 10th of September the “Pacific Marlin” departed its anchorage off Portland for the 
Minerva-2 location and arrived at 0715 that morning. 

Minerva-2 acoustic net deployment and calibration was carried out between 0915 and 1955 on the 10th 
of September. On completion of the acoustic net calibration the “Pacific Marlin” departed Minerva-2 
for the Loch Ard-1 location. 

Aver a slow steam overnight the “Pacific Marlin” arrived at the Loch Ard-1 location at 0600 on the 
11th of September. Between 0730 and 2215 on the 11th the Loch Ard-1 site survey was carried out. 
The “Pacific Marlin” departed the Loch Ard-1 location for Portland at 2230 on the 1 lth of September. 

At 0750 on the 12th of September, the “Pacific Marlin” anchored off the Portland breakwater and 
Racal personnel packed the underwater equipment for shipping to Perth. 

The “Pacific Marlin” berthed alongside the Portland Tanker Berth at 0830 on the 13th of September 
and at 1000 all underwater equipment was off loaded from the “Pacific Marlin” for shipping to Perth. 
The “Pacific Marlin” departed the Portland Tanker Berth at 1200 on the 13th of September. 

Between 1200 on the 13th September and 1030 on the 16th of September, Racal and BHP personnel 
were on stand by in Portland awaiting the arrival of the “Byford Dolphin” from the Vivonne location off 
the South Australian coast. 

At 1030 on the 16th of September, K.Eddy departed Portland by helicopter for the “Byford Dolphin”, 
arriving at 1103. The r emaining Racal and BHP personnel arrived on the “Byford Dolphin” at 133 1 
and by 1400 on the 16th of September all survey equipment was operational. 

The approach to the Minerva-2 location commenced at 1800 on the 16th of September with the “Byford 
Dolphin” 3 nautical miles from anchor 6 drop point. Anchor 6 was dropped and on the seabed at 1906 
on the 16th of September and the rig continued its run in to the location. 

Anchor running operations continued until 0708 on the 18th of September when the last anchor was 
placed on the seabed. Anchor pre-tensioning was carried out between 0853 and 1045 on the 18th of 
September. 

On completion of ballasting down the DGPS position for Minerva-2 was observed between 1556 and 
1706 on the 18th of September. 

At 1925 on the 18th of September Racal and BHP personnel basket transferred to the “Pacific Marlin” 
to deploy and calibrate the Loch Ard-1 acoustic net. 

Between 0510 and 1026 on the 19th of September the Loch Ard-1 acoustic net was deployed and 
calibrated. 

The “Pacific Marlin” departed Loch Ard-1 for Portland at 1030 on the 19th of September and arrived 
at 1830 that day. On arrival in Portland Racal and BHP personnel departed the vessel and remained 
overnight in Portland. Personnel departed for Melbourne and Perth at 0720 on the 20th of September 
and arrived in Perth at 1045 that day. 

Ihcumcot No.: a-reportU120-139L2134.doc 
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Following the abandonment of the Minerva-2 location the rig moved a short distance to a new position 
and started drilling Minerva-2A. Racal surveyor, KEddy departed Perth at 1125 on the 21st of 
September to determined to Minerva-2A position. K.Eddy and BHP representative, B.Edmonds arrived 
in Portland at 1940 on the 21st of September. 

Racal and BHP personnel departed Portland for the “Byford Dolphin” by helicopter at 0730 on the 
22nd of September and arrived at 0809. The survey equipment was set up and operational by 0930 on 
the 22nd of September and waited on the running of the 26 inch casing. 

The f&l DGPS position for Minerva-2A was observed behveen 1640 and 1742 on the 22nd of 
September. 

Racal and BHP personnel departed the “Byford Dolphin” for Portland by helicopter at 12 10 on the 23rd 
of September and K.Eddy arrived in Perth at 2040 that day. 
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4 GEODETIC PARAMETERS 

The Geodetic parameters used during the project were as follows: 

l The location co-ordinates and the acoustic positioning systems are defkxi on Australian Geodetic 
Datum 84 (AGD 84). 

l The Global Positioning System (G.P.S.) is referenced to World Geodetic System 1984 (WGS 84). 

4.1 DATUMS 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (eZ) 
Flattening (1/f) 

DATUM 
Spheroid 
Semi-major Axis (a) 
Semi-minor Axis (b) 
Eccentricity Squared (eZ) 
Flattening (‘/f) 

4.2 PRWECTION 

AMG Zone 
Central Meridian (C.M.) 
Scale factor on the C.M. : 
False Easting 
False Northing 
Latitude of Origin 
Unit of Measure 

: 
. . 
. . 
. . 

. . 

: 

. 

. 

. 

: 

. 

. . 

. 

. 

AGD 1984 
Austdian National 
6 378 16O.OOOm 
6 356 774.719m 
0.006 694 542 
298.25 

WGS-84 
WGS-84 
6 378 137.OOOOm 
6 356 752.3142 
0.006 694 380 
298.257 223 563 

U.T.M. 

54 
141° East 
0.9996 
500 ooom 
10 000 OOOm 
O” (Equator) 
International Metre 

4.3 DATUM TRANSFORMATION PARAMETERS 
T 

The datum transformation parameters used in Racal so&are to convert WGS 84 coordinates to 
AGD 84 co-ordinates were as follows: 

Dx = + 116.OOm 
Dy = + 50.47m 
Dz = - 141.69m 
Rx = + 0.230” 
RY = + 0.390” 
Rz = + 0.344” 
Scale(k) = - 0.0983 

4.4 GEOlD/SPHEROID SEPARATION 

The computed WGS 84 GeoidISpheroid separation value (N) at the MINERVA-2 location is -1.4m. 
This value was computed using the Ohio State University OSU91A Geoid Interpretation Program. 

Doepnrmt No.: a-mport\2120-139b2134.doc Revhim 1 
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5 GLOBAL POSITION SYSTEM (GPS) 

5.1 SYSTEM DESCRIPTION 

The NAVSTAR GPS (Navigational Satellite Timing and Panging Global Positioning System) is an 
USA Military all weather, space based positioning system that transmits signals from a constellation of 
satellites orbiting the Barth. It is capable of providing suitably equipped users worldwide with accurate 
three dimensional positions on or near the Barth’s surf&e. The accuracy of the determined positions 
can vary from a few millimetres to 100 metres depend& on the method of data acquisition and 
processing. System design consists of three integmted 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. The satellites will be in high 
orbits, at approximately 20,2OOkm, having an orbit period of 12 hours. They will be arranged in 6 
orbital planes, inclined at 55 degrees with near circular orbits. 

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, 12, and 13. The current Block II satellites are 
W’s 1, 2, 7, 9, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 and 31. 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 ahnanac 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 af&ct the operational capabilities of the system. 

Documept No.: a-report\2120-139h2134.doc Revisiowl 
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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 fbr navigation e.g. Deltanav. In high-precision baseline surveying the carrier phase is 
used. Although the (undifSerenced) 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 from 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, Z 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. 

Documtmt No.: r-rcport\2120-139L2134.doc R-1 
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5.3 D~~~ENTIALGPS(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 resulting 
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 from 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 SKYFIXDIFFERENTIALLINK 

Racal Survey Australia Limited introduced its SkyFix Differential GPS System in Australia in January 
1991, 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. 

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. 
W ith 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 199 1, and now comprises reference 
stations at Dampier, Broome, Perth, Adelaide, Sydney, Cairns and Darwin. 

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 senice 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 perfbrmance 
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 SkyFix data hub 
and control centre in Singapore are of tidamental 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 verifjt positioning performance. Time series plots of 
this performance, in latitude, longitude, height, together with PDOP and HDOP figures are generated. 
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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 Inmar& 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 remainin g 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 M ISCLOSURE 

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 
- l.llm 

- 1.56m 
- 0.97m 

0.5Om 
l.OOm 
0.02m 
0.32m 
1.5Om 
2.25m 

- 0.53m 
0.83m 

- 1.23m 
- 1.82m 

0.39m 
1.16m 
0.8 lm 

- 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 software, 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 (C/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- 
cell- Earth-fixedccmrdinate system. 

The receiver is designed to measure the following obsewables: 

Coarse/Acquisition (C/A) code Pseudo-ranges 
Rate of change of Pseudo-range 
Integratd 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 Marit ime Services, Special Committee 104 
(RTCM SC-104), Version 1.0 or 2.0 protocols. 

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 &ware in conjunction with a Toshiba T5200/100 computer. DNAVN controlled the 
Trimble GPS receiver and applied the RTCM 104 Version 2 difEerential corrections received from the 
SkyFix 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. 

Docraarent No.: a-rcportU120-139b2134.doc Revisioe 1 
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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 (Programmable 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 COMPA’IT 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 COMPACT will measure ranges to 8 individual transponders with just one 
single interrogation. This speeds up ‘mobile’ COMPA’IT 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 can give an optimum combination of 3km ranges and 2Ocm accuracy. 
This suits most sub-sea engineering operations including rig moves, pipelaying, jacket emplacement and 
ROV positioning. 

Documppt No.: a-rcportU12~139Ul34.doc 
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6.2 ~cous'nc VELOCITY PROFILE 

An Applied Microsystems STD-12 acoustic velocity probe was used to determine the acoustic velocity 
of the water column at the MINERVA-2 location on the 10th of September, 1993. The probe was 
deployed over the stem of the “Pacific Marlin”. Read@ of the temperature and conductivity were 
recorded against pressure (depth) at 1 metre inten& as it was lowered to and then raised from the 
Seabed. 

The probe recorded a maximum depth of 61.86 metres. 

A mean velocity of 1503.3 mkec for the observed water column was obtained using the Chen and 
Milleros formula. 

For the acoustic net calibration the following values were entered into the Oasis II software: 

Depth vP(ms’1) 

0.31 1503.0 
4.97 1502.9 
9.89 1503.0 

15.58 1503.1 
20.65 1503.2 
25.60 1503.3 
30.79 1503.4 
35.77 1503.5 
40.81 1503.5 
45.45 1503.4 
50.34 1503.5 
55.10 1503.6 
61.86 1503.7 

Dommemt No.: a-reportU120-139ia2t34.doc 
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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 
10th of September, 1993. 

The transponders were deployed in a quadrilateral, approximately 600-825 metres from the intended 
location. Drop positions and telemetered depths were used as the basis of subsequent calibrations. 

The absolute calibration of the acoustic array was by the Relative/Absolute method. This method 
required the survey vessel to steam around the acoustic array in a clover leaf pattern whilst the acoustic 
calibration so- (Oasis) simultaneously gathered DGPS data and acoustic ranges to all four seabed 
transponders. On completion of the data gathering, the software first determined the positions of the 
transponders relative to each other (localised grid) and then using the relative positions of the 
transponders and the logged DGPS data determined their absolute positions in the chosen datum (AGD 
84). During the relative calculation of the transponder positions the depths of the transponder 
transmission points were also determined. 

As a confidence check on the Relative/Absolute determined positions of the acoustic array all four 
transponders were Boxed-In. Transponders were Boxed-In with a circle radius of 250 metres. The 
Box-In calibration required the survey vessel to steam a circle around the transponder whilst the 
acoustic calibration so&are gathered simultaneous DGPS and acoustic ranges to the selected 
transponder. 

Doeolpremt No.: r-reportLtl20-139L2134.doc 
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6.4 BOX-IN CALIBRATIONS 

The results of the Box-In calibrations as carried out on the 10th of September, 1993 were: 

Datum AGD 84 
AMGZone 54 CM 141OEast 

TP Code 

1 601 669 441.07 5 713 313.52 55.4 2.8 
2 602 670 502.83 5 713 164.09 58.1 3.8 
3 604 670 566.16 5 712 162.61 56.4 4.0 
4 701 669 599.59 5 712 299.01 59.4 2.3 

Easting(m) Northing Depth(m) RMS 
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6.5 RHA~VE/ABSOLUTE CALIBRATIONS 

The results of the Relative/Absolute calibrations as carried out on the 10th of September, 1993 were: 

Relative 

TP Code X Co-ord (m) 

1 601 0.00 
2 602 1070.55 
3 604 1274.36 
4 701 296.02 

Fixed Depth 
Standard Range Weighting 

Means: 0.06 0.13 0.10 
Sd: 0.54 0.52 0.50 

Total Solution Standard Error : 0.81 

Absolute 

TP Code Eastings (m) 

1 601 669 440.81 
2 602 670 50 1.02 
3 604 670 566.27 
4 701 669 597.55 

Total Solution Standard Error : 4.42 

Y Co-ord (m) 

0.00 
0.00 

-985.45 
-984.13 

hP* ho 

55.4 
58.1 
56.4 
59.4 

0.00 
0.51 

Northings (m) 

5 713 314.43 
5 713 166.03 
5 712 161.85 
5 712 298.76 

Depth (m) 

55.4 
58.1 
56.4 
59.4 

Relative/Absolute and Box-In Position Comparisons 

TP Code 

1 601 
2 602 
3 604 
4 701 

delta delta 
Easting(m) Northing 

-0.26 0.91 
-1.81 1.94 

0.11 -0.76 
-2.04 -0.25 
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6.6 FINAL TRANSPONDER CO-ORDINATES 

The final set of co-ordinates used during the MlNERVA-2 project were as follows: 

Datum AGD 84 
AMG Zone 54 C.M. 141” East 

TP Code Easting(m) Northing Depth(m) 

1 601 669 440.81 5 713 314.43 55.4 
2 602 670 501.02 5 713 166.03 58.1 
3 604 670 566.27 5 712 161.85 56.4 
4 701 669 597.55 5 712 298.76 59.4 

Docammt No.: r-report~l2CL139\r2134.doc Rerhriolr. 1 
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7 FINAL DRILLSTEM POSITION 

The final differential GPS position of the drillstem over the Minerva-2A location was determined using 
Racal’s SkyFflrimbleIDNAvN DGPS. A check was also carried out using BHPE’s Del Norte 1008 
GPS receiver with differential corrections from Racal’s Adelaide reference station. 

Observations from both DGPS systems were made simultaneously between 1640 and 1742 on the 22nd 
of September, 1993. The final fix analysis in the GNS Rigmove software was used to collect the 
DGPS observations and calculate the position of the Drillstem. 

7s FINAL DIFFERENTIAL GPS POSITION - MINERVA-2A 

The final co-ordmates for the Minerva-2A location were determined from observations made by Racal’s 
SkyFflrimbleIDNAVN DGPS, and are as follows : 

Constellation Samples Satellites 

A 156 02, 12, 13,24,07,26,09 
B 36 02, 12, 13,24,07,09 
C 60 12, 13,24,07,09 

Total number of samples used = 252 

The computed antenna position, with constellations given equal weights, was as follows: 

Datum WGS 84 

Latitude . 38” 42’ 59.641” South 
Id4mgitude . 
Spheroidal Height i 

142’ 57’ 24.369” East 
21.57m 

(s.d. 0.37m) 
(s.d 0.43m) 
(s.d. 0.42m) 

Transforming the above WGS 84 co-ordinates to AGD 84 using the parameters in section 4, gives the 
following antenna co-ordinates: 

Datum AGD 84 

Latitude . 
Longitude . 
Spheroidal Height I 

38” 43’ 04.957” South 
142” 57’ 19.424” East 

38.33m 
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Applying the antenna to datum offsets to the above co-ordinates gives the following drillstem position, 
over the Minerva-2A location. 

Datum AGD 84 

Latitude : 38” 43’ 04.535” South 
Idalgitude : 142’ 57’ 20.800” East 

AMG Zone 54 C.M. 141’ East 

Easting : 670 032.46m 
Northing : 5 712 694.21m 

RigHeading : 227.1” (T) 

This position is 23.5 metres on a bearing of 105.6” (T) from the intended Minerva-2 location. 
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7.2 DIFFERENTIAL GE’S POSITION CHECK - MINERVA-2A 

A check on the final drillstrem derived position was carried out using BHPE’s Del Norte GPS receiver. 

The following data was observed : 

Constellation Salnple!i Satellites 

A  214 02,24,07,26, 12,09, 13 
B  5 24,07,26, 12,09, 13 
C 19 02,24,07, 12,09, 13 
D 14 24,07, 12,09, 13 

Total number of samples used = 252 

The computed antenna position, with constellations given equal weights, was as follows: 

Datum WGS 84 

Latitude . . 
Longitude . 
Spheroidal Height I 

38O 42’ 59.688” South (s.d. 0.39m) 
142” 57’ 24.454” East (s.d. 0.46m) 

26.63m (s.d. 0.96m) 

Transforming the above WGS 84 co-ordinates to AGD 84 using the parameters in section 4, gives the 
following antenna co-ordinates: 

Datum AGD 84 

Latitude . . 
Longitude 
Spheroidal Height I 

38’ 43’ 05.003” South 
142” 57’ 19.509” East 

43.39m 

Applying the antenna to datum offsets to the above co-ordinates gives the following position, over the 
Minerva-2A location. 

Datum AGD 84 

Latitude : 
Longitude : 

38’ 43’ 04.537” South 
142” 57’ 20.83 1” East 

AMG Zone 54 C.M. 141’ East 

Easting : 670 033.22m 
Northing : 5 712 694.14m 

RigHeading : 227.1’ (T) 

This position is 24.2 metres on a bearing of 105.2” (T) from the intended Minerva-2 location. 

The difference in position between the DNAVN and Del Norte derived co-ordinates are as follows : 

AEasting = -0.76m 
ANorthing = -0.07m 
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7.3 DIFFERENTIAL GPS POSITION - MINERVA-t 

The differential GPS position of the drillstem over the Minerva-2 location was determined from 
observations between 1556 and 1706 on the 18th of September, 1993 on completion of the “Byford 
Dolphin’s” move over the Minerva-2 location. 

The Minerva-2 position was as follows: 

Datum AGD 84 

Latitude : 38’ 43’ 04.165” South 
Longitude : 142’ 57’ 19.476” East 

AMG Zone 54 C.M. 141’ East 

Easting : 670 000.74m 
Nor-thing : 5 712 706.29111 

RigHeading : 225.2” (T) 

This position was 10.7 metres on a bearing of 298.5” (T) from the intended Minexva-2 location. 

The Minerva-2A well position is 33.9 metres on a bearing of 109.6” (T) from the abandoned Minema- 
DGPS derived position. 

V  
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8 LOCH ARD-1 ACOUSTIC ARRAY 

On completion of the “Byford Dolphin” rig move to the MINERVA-2 location, Racal and BHPE 
personnel transferred to the “Pacific Marlin” and proceeded to the LOCH ARD-1 location to deploy 
and calibrate a 4 transponder Sonardyne acoustic array. The array was deployed for an intended 12 
anchor spread by the “Byford Dolphin”. 

ProDosed Location 

The co-ordinates of the proposed location, LOCH ARD-1, were provided by BHPP as follows: 

Datum AGD 84 

Latitude : 38’ 55’ 54.639” South 
Longitude : 143” 10’ 55.169” East 

AMGZone 54 C.M. 141OE 

Easting : 689 134m 
Northing : 5 688 508m 

RigHeading : 225” 

mcmt No.: r-report\2120-139b2134.doc 
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8.1 ACOUSTIC VELOCITY PROFILE 

An Applied Microsystems STD-12 acoustic velocity probe was used to determine the acoustic velocity 
of the water column at the LOCH ARD-1 location on the 10th of September, 1993. The probe was 
deployed over the stem of the “Pacific Marlin”. Readmgs 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 76.77 metres. 

A mean velocity of 1504.3 n&c for the observed water column was obtained using the Chen and 
Milleros formula. 

For the acoustic net calibration the following values were entered into the Oasis II software: 

Depth vP(ms-1) 

1.09 1503.1 
5.41 1503.2 

10.98 1503.3 
15.52 1503.4 
20.12 1503.5 
25.88 1503.6 
30.82 1503.7 
35.08 1503.8 
40.97 1503.9 
46.01 1503.9 
51.24 1504.0 
55.10 1504.1 
60.08 1504.2 
64.91 1504.3 
70.89 1504.4 
76.77 1504.5 

Documcmt No.: l cport\2120-139W134.doc 
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8.2 TRANSPONDER DEPLOYMENT AND CALIBRATION 

Sonardyne acoustic transponders were deployed and calibrated from the M.V. “Pacific Marlin” on the 
19th of September, 1993. 

The transponders were deployed in a quadrilateral, approximately 600-825 metres from the intended 
location. Drop positions and telemetered depths were used as the basis of subsequent calibrations. 

The absolute calibration of the acoustic array was by the Relative/Absolute method. This method 
required the survey vessel to steam around the acoustic array in a clover leaf pattern whilst the acoustic 
calibration so- (Oasis) simultaneously gathered DGPS data and acoustic ranges to all four seabed 
transponders. On completion of the data gathering, the software first determined the positions of the 
transponders relative to each other (locaiised grid) and then using the relative positions of the 
transponders and the logged DGPS data determined their absolute positions in the chosen datum (AGD 
84). During the relative calculation of the transponder positions the depths of the transponder 
transmission points were also determined. 

As a confidence check on the Relative/Absolute determined positions of the acoustic array three 
transponders were Boxed-In. Transponders 2/602,3/604 and 4/701 were Boxed-In with a circle radius 
of 250 metres. The Box-In calibration required the survey vessel to steam a circle around the 
transponder whilst the acoustic calibration software gathered simultaneous DGPS and acoustic ranges 
to the selected transponder. 

-at No.: a-mportUl2CL139L2134.doc 
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8.3 REUTIV-E/ABSOLUTE CALIBRATIONS 

The results of the Relative/Absolute calibrations as carried out on the 19th of September, 1993 were: 

Relative 

TP Code 

1 601 
2 602 
3 604 
4 701 

Calculated Depth 
Standard Range Weighting 

Means: 0.00 0.00 
sd : 0.39 0.36 

Total Solution Standard Error : 

-0.01 -0.01 
0.35 0.36 

0.58 

Absolute 

TP Code Easting (m) 

1 601 688 562.17 
2 602 689 620.64 
3 604 689 664.82 
4 701 688 696.01 

Total Solution Standard Error : 4.48 

X  Co-ord (m) 

0.00 
1066.39 
1230.47 
256.52 

Y  Co-ord (m) Depth (m) 

0.00 68.51 
0.00 68.50 

-975.93 67.55 
-993.08 68.64 

Northing (m) Depth (m) 

5 689 085.18 68.5 1 
5 688 955.49 68.50 
5 687 966.85 67.55 
5 688 068.28 68.64 

Docummt No.: a-reportQl20-139b2134.doc 
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8.4 BOX-IN CALIBRATIONS 

The results of the Box-h calibrations as carried out on the 19th of September, 1993 were: 

Datum AGD 84 
AMGZone54 CM 141”East 

TP Code 

2 602 
3 604 
4 701 

Easting (m) 

689 621.11 
689 666.43 
688 697.44 

Northing (m) 

5 688 952.97 
5 687 669.15 
5 688 068.82 

Depth (m) RMS 

72.2 3.1 
72.1 3.5 
72.7 3.8 

Relative/Absolute and Box-In Position Comparisons 

TP Code 

2 602 
3 604 
4 701 

dEastings (m) 

-0.47 
-1.61 
-1.43 

dNorthings (m) 

2.52 
-2.30 
-0.54 
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8.5 FINAL TRANSPONDER CO-ORDINATES 

The final set of co-ordinates of the LOCH ARD-1 acoustic array are: 

Datum AGD 84 
AMG Zone 54 C.M. 141’ East 

TP Code 

1 601 
2 602 
3 604 
4 701 

Reply 
Channel 

1 
2 
4 
5 

Easting (m) Northing (m) Depth (m) 

688 562.17 5 689 085.18 68.5 1 
689 620.64 5 688 955.49 68.50 
689 664.82 5 687 966.85 67.55 
688 696.01 5 688 068.28 68.64 

Docmmmt No.: a-reportUl20-139b2134.doc 
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8.6 TRANSPONDER STATUS 

On completion of the LOCH ARD-1 acoustic array calibration on the 19th of September, 1993 all 
transponder Battery Counts (BC) and vohges were obtained and then the transponders were Disabled. 

TP Code 

1 601 
2 602 
3 604 
4 701 

Reply 
Channel 

1 
2 
4 
5 

Time BC Volts 

1017 4 27.7 
1021 4 27.0 
1019 4 27.2 
1011 4 27.5 
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9 PERSONNEL AND EQUIPMENT 

9.1 PERSONNEL 

The following personnel were employed on this project: 

For : Racal Survev (Australia) 

K. Eddy - Surveyor/Party Chief 
S. Kttat Navigation Engineer 
D. Bell Navigation/Acoustic Engineer 

For : BHPP Limited 

B. Edmonds Client Representative 

8th - 23rd September 
8th - 20th September 
8th - 20th September 
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9.2 EQUIPMENT 

The following equipment was supplied for use on this project: 

1 x Trimble 4000DL Mkl GPS Receiver, Cable and Antenna 

2 x SkyFix Demodulators 

1 x SkyFix Rig Portable 

1 x Toshiba T5200/100 Computer (for DNAV-N) 

2 x Sonardyne Pan Units 

4 x Sonardyne Compatt Transponders 

1 x Sonardyne Tow Fish 

1 x Sonardyne Deck W inch 

1 x Sonardyne Dunking Transducer 

2 x HP 9000/320 Series Desktop Computers 

1 x HP 9 122D Dual Disk Drive 

1 x HP 9122C Dual Disk Drive 

2 x HP 35731B VDU’s 

2 x Barco Monitors 

2 x HP Thinkjet Printers 

1 x HP 2673A Thermal Printer 

2 x Toshiba T5200/100 Computers (for GNS PC Software) 

2 x VGA Monitors 

1 x STD-12 Velocity Probe 

1 x Anna Brown Gyro Compass 

1 x SG Brown 1OOOA Gyro Compass 

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 

Docummt No.: weportU120-139L2134.doc Revision: 1 
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plus all associated sofhvare (GNS Ver R2.06S, GNS Ver R2.06S PC, GNS Ver S2.40E, OASIS II Ver 
1.7F), cables, manuals, etc. 
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10 DISTRIBUTION 

Copies of this report have been distributed as follows: 

BHP Engheehg - Wollongong 
Attn: Mr. S. Dykes 

BHP Petroleum - Melbourne 
Attn: Mr. R. Willmore 

Racal Survey - Perth 

: lcopy 

: 2 copies 

: lcopy 

up /&&a~ 
‘Gareth Jones 
Area Surveyor 
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OFFSET DIAGRAMS - BYFORD DOLPHIN AND PACIFIC MARLIN 



OFFSET DIAGRAM APPENDIX A 
--- 

BYFORD DOLPHIN 
(NOT TO SCALE) 

FWD 

I 
28.5m * 

. 

GPS ANTENNA NTS 

AT DRUJNO DRAFT 

DEL NORTE 24.Sm 

TRIUBLE 2B.Sm 

. -- ST AAl¶OAAD 
44.Sm USER 4 STN 



OFFSET DIAGRAM 

PACIFIC MARLIN 
(NOT TO SCALE) 

OEL NORTE 
a?3 
AN-muu 

ACOUTrlC 
TOW 

/ 
Pow 



APPENDIX B 

VELOCITY PROFILE PRINTOUTS - MINERVA-2 



Configuration File for APPLIED MICROSYSTEMS LTD. STD S/N 599. 
SOFT-12.STD version 2.35 

You have specified a CGA compatible monitor. 

The communication parameters are 2400 baud, COMl:. 

The REAL TIME DISPLAY SAMPLE RATE is set at 1 sample every 5 sec. 

There is a PRESSURE sensor. 

PRESSURE will be displayed in meters. - 

There is a CONDUCTIVITY sensor. 

There is a TEMPERATURE sensor. 

There is no DISSOLVED OXYGEN sensor. 

DISSOLVED OXYGEN display units not applicable. 

There is no PH sensor. 

There is no TRANSMISSOMETER. 

There is no REDOX sensor. 

Water density will be displayed as Specific Gravity. 

Data log time increment is one scan every 60 seconds. 

Data log depth increment is one scan every 100 cm. 

Sound velocity calculated using Chen & Milleros-formula. 

Sensor Coefficients 

A B C D 

'ressure -6,086856E+02 2.999532E-02 1.225578E-08 0.000000E+O 

Temperature 4.104309E+Ol -1.478494E-03 1.807922E-08 -2.454137E-1 

Zonductivity -1.588024E+OO 7.944621E-05 0.000000E+00 0.000000E+O 



STD-12 DATA PRINTOUT FACILITY File name - min2.rel 
Created - 09-10-1993 

Time Temp Depth Cond 
sec. %c m. mS/cm 

i 1918 
1920 
1924 
1927 
1929 
1932 
1933 
1934 
1936 
1939 
1940 
1940 
1942 
1945 
1946 
1946 
1948 
1949 
1950 
1951 
1951 
1952 
1953 
1953 
1954 
1954 
1955 
1956 
1956 
1957 
1958 
1959 
1960 
1960 
1961 
1961 
1962 
1963 
1964 
1965 
1966 
1966 
1967 
1968 
1969 
1970 

13.665 1.43 42.01 
13.702 0.31 42.06 
13.663 1.34 42.04 
13.665 2.52 42.05 
13.661 3.58 42.06 
13.657 4.97 42.06 
13.657 6.44 42.06 
13.658 7.68 42.07 
13.658 8.71 42.07 
13.658 9.89 42.08 
13.659 11.04 42.08 
13.660 12.22 42.08 
13.659 13.31 42.09 
13.660 14.40 42.09 
13.659 15.58 42.10 
13.662 16.95 42.09 
13.660 18.19 42.10 
13.659 19.28 42.10 
13.661 20.65 42.10 
13.659 21.74 42.10 
13.659 22.95 42.10 
13.660 24.26 42.10 
13.659 25.60 42.10 
13.656 26.96 42.11 
13.657 28.33 42.10 
13.656 29.61 42.10 
13.656 30.79 42.11 
13.655 31.91 42.11 
13.655 32.94 42.11 
13.654 34.40 42.11 
13.654 35.77 42.11 
13.653 36.95 42.11 
13.649 38.38 42.11 
13.644 39.63 42.10 
13.634 40.81 42.10 
13.627 41.99 42.07 
13.590 43.24 42.07 
13.586 44.30 42.07 
13.585 45.45 42.07 
13.584 46.60 42.07 
13.584 47.88 42.07 
13.583 49.15 42.07 
13.580 50.34 42.07 
13.579 51.52 42.07 
13.577 52.61 42.07 
13.577 54.04 42.07 

Salin Sp Grav Snd Vel 
PPt m/s 

35.37 1.026500 1502.8 
35.38 1.026500 1503.0 
35.40 1.026600 1502.9 
35.41 1.026600 1502.9 
35.42 1.026600 1502.9 
35.42 1.026600 1502.9 
35.43 1.026600 1503.0 
35.43 1.026600 1503.0 
35.43 1.026600 1503.0 
35.44 1.026600 1503.0 
35.44 1.026600 1503.1 
35.44 1.026600 1503.1 
35.45 1.026600 1503.1 
35.45 1.026600 1503.1 
35.45 1.026600.1503.1 
35.45 1.026600 1503.2 
35.45 1.026600 1503.2 
35.45 1.026600 1503.2 
35.45 1.026600 1503.2 
35.46 1.026600 1503.2 
35.46 1.026600 1503.3 
35.45 1.026600 1503.3 
35.45 1.026600 1503.3 
35.46 1.026600 1503.3 
35.46 1.026600 1503.3 
35.46 1.026600 1503.4 
35.46 1.026600 1503.4 
35.46 1.026600 1503.4 
35.46 1.026600 1503.4 
35.46 1.026600 1503.4 
35.46 1.026600 1503.5 
35.46 1.026600 1503.5 
35.47 1.026600 1503.5 
35.46 1.026600 1503.5 
35.47 1.026600 1503.5 
35.45 1.026600 1503.5 
35.48 1.026600 1503.4 
35.48 1.026600 1503.4 
35.48 1.026600 1503.4 
35.48 1.026700 1503.4 
35.48 1.026600 1503.5 
35.48 1.026600 1503.5 
35.48 1.026600 1503.5 
35.48 1.026700 1503.5 
35.48 1.026700 1503.5 
35.49 1.026700 1503.5 
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STD-12 DATA PRINTOUT FACILITY 
Created - 09-11-1993 

File name - lochl.rel 

Time Temp 
sec. 4C 

1480 13.736 46.41 42.24 
1482 13.736 45.32 42.24 
1484 13.735 44.17 42.24 
1486 13.736 43.02 42.24 
1488 13.736 41.90 42.24 
1489 13.735 40.84 42.24 
1490 13.735 39.81 42.24 
1496 13.736 38.63 42.24 
1497 13.735 37.23 42.24 
1498 13.735 35.99 42.24 
1499 13.735 34.93 42.24 
1502 13.733 33.78 42.23 
1504 13.734 32.75 42.23 
1509 13.733 31.60 42.23 
1510 13.733 30.29 42.23 
1513 13.733 29.24 42.23 
1515 13.732 28.12 42.23 
1519 13.733 27.00 42.23 
1520 13.732 25.91 42.23 
1521 13.728 24.79 42.22 
1527 13.730 23.73 42.23 
1528 13.730 22.61 42.23 
1531 13.731 21.49 42.23 
1533 13.732 20.43 42.23 
1539 13.726 19.34 42.22 
1540 13.728 18.10 42.22 
1542 13.730 16.92 42.22 
1543 13.729 15.83 42.22 
1548 13.727 14.71 42.22 
1551 13.726 13.65 42.22 
1553 13.727 12.53 42.22 
1555 13.727 11.47 42.22 
1557 13.727 10.45 42.22 
1560 13.727 9.30 42.22 
1562 13.728 8.21 42.22 
1564 13.728 7.12 42.22 
1566 13.731 5.97 42.22 
1568 13.731 4.76 42.22 
1570 13.729 3.70 42.22 
1572 13.729 2.58 42.22 
1573 13.730 1.46 42.22 
1576 13.725 0.37 42.21 

Depth 
m. 

Cond 
mS/cm 

Salin Sp Grav Snd Vel 
PPt m/s 

35.51 1.026600 1504.0 
35.50 1.026600 1503.9 
35.51 1.026600 1503.9 
35.51 1.026600 1503.9 
35.51 1.026600 1503.9 
35.51 1.026600 1503.9 
35.50 1.026600 1503.8 
35.50 1.026600 1503.8 
35.51 1.026600 1503.8 
35.51 1.026600 1503.8 
35.51 1.026600 1503.8 
35.50 1.026600 1503.7 
35.50 1.026600 1503.7 
35.51 1.026600 1503.7 
35.51 1.026600 1503.7 
35.51 1.026600 1503.7 
35.51 1.026600 1503.6 
35.50 1.026600 1503.6 
35.50 1.026600 1503.6 
35.50 1.026600 1503.6 
35.51 1.026600 1503.6 
35.51 1.026600 1503.6 
35.51 1.026600 1503.5 
35.51 1.026600 1503.5 
35.50 1.026600 1503.5 
35.50 1.026600 1503.5 
35.51 1.026600 1503.5 
35.51 1.026600 1503.4 
35.51 1.026600 1503.4 
35.50 1.026600 1503.4 
35.51 1.026600 1503.4 
35.51 1.026600 1503.4 
35.50 1.026600 1503.3 
35.50 1.026600 1503.3 
35.50 1.026600 1503.3 
35.50 1.026600 1503.3 
35.51 1.026600 1503.3 
35.50 1.026600 1503.3 
35.51 1.026600 1503.2 
35.51 1.026600 1503.2 
35.51 1.026600 1503.2 
35.50 1.026600 1503.2 
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STD-12 DATA PRINTOUT FACILITY 
Created - 09-10-1993 

File name - min2.rel 

Time Temp Depth Cond Salin Sp Grav Snd Vel 
sec. fc m. mS/cm PPt m/s 

2098 13.657 14.80 42.13 35.49 1.026600 1503.2 
2099 13.664 13.74 42.14 35.49 1.026600 1503.2 
2103 13.669 12.56 42.14 35.48 1.026600 1503.2 
2104 13.668 11.47 42.14 35.49 1.026600 1503.1 - 
2106 13.666 10.35 42.13 35.48 1.026600 1503.1 
2108 13.666 9.33 42.13 35.48 1.026600 1503.1 
2109 13.670 8.30 42.13 35.48 1.026600 1503.1 
2112 13.670 7.24 42.13 35.48 1.026600 1503.1 
2114 13.672 6.16 42.14 35.49 1.026600 1503.1 
2115 13.669 5.07 42.13 35.48 1.026600 1503.0 
2117 13.670 - 3.95 42.13 35.48 1.026600 1503.0 
2119 13.671 2.92 42.13 35.48 1.026600 1503.0 
2122 13.674 1.74 42.13 35.48 1.026600 1503.0 
2124 13.676 0.72 42.13 35.48 1.026600 1503.0 

Page 3 



lronrponderc b ba liclrd b type ond rcriol nmberr Follortng coder to br used : L - Lold, R  - Rocovlrod, FR - Fotlod to Reply, FS - Foilrd to Surfme. 

Sign&e WHITE ’ Cornmerlal otrka 

BLUE ; Oprrotlonr 

Signature 



KAC ” ‘- WRkY NE-I KALIA ’ UVIITEU 

DAILY RECORD SHEET I200 
1800 

Client : gflp Job No :/?;2,.~,~ Date : l&l 33 Vessel : ?fJx..rrr;c /$%LL I f.J Anchors / Tpdrs 

RACAL Equipment on Board Op WQ RACAL Equipment on Board Op ken@ RACAL Personnel Consummobles Loid Recovered 

SKYFIX P,lC jx3c.p J ST0 12 / VELOCITY PROBE J 14 lLiL3y ITEM USED REWN 

SYLEOIS ECHO SOUNDER (20&i) J s fGT?;I~ I SIDESCAN PAPER 

MICROFIX SIDESCAN (4$5/53l/PMR) i/ D &y--c c- E/SOUNDER PER 

ARGO BOOMER (D&H /EPC) / EL ICS PAPER 

GNS \I? .I SPARKER (DELPH /EPC) DISKS 

GYRO j4 f.. \ 3 ./ CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 6 rzmK2& _ 

SONARDYNE COMPATTS x4 ,/ 

SONARDYNE PAN y\ 4 

S0NARDYNE(Dwn1ur/Winch/Fish) J ‘5 

Troncponderr b k liclrd b type ond Bcriol numbers Following codes lo be uted : L - Lold, R - Recovwod, FR - Follrd 10 Reply, FS - Foiled lo Surfoca. 

Sign&e WHITE ’ Comnwrlol ONicr 
BLUE 5 Operotlonr 

Signature 

CLIENTS REPRFSFNTATIVF 



I \I-1\b-c ddKLd f-33 I I ,ALl;\ 1 IL” * 
- 

IIVII 
lxne I WI vi . 

OHIO 

OAILY RECORD SHEET 1200 1 
1800 1 

Client : [: \\iD Job No : /\-,\?,,, Date : \;j -cl- cy3 Vesse’ : i?lc,F-tL tq,lnd rJ Anchors / Tpdrs 

RACAL Equipment on Board Op VonQ RACAL Equipment on Boord Op )WOp RACAL Personnel Consummobles Loid Recovered 

SKYFIX P.1 G ?a i<T ST0 I2 / VELOCITY PROBE l d i( I LY& ITEM BED REti 

SYLEDIS ECHO SOUNDER (20/b) d s I4WAl SIDESCAN PAPER 

MICROFIX SIDESCAN (hj53l/PwR) 4 CJ. i3iLL E/SOUNDER PAPER 

ARGO BOOMEA (D&Q-I /EPC) l J EL ICS PAPER 

GNS iJ, y> J SPARKER (DELPH /EPC) DISKS 

GYRO )‘I& 13 l J CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING i3. EbMauih 

SONARDYNE COMPAllS x 4 \/ 
SONARDYNE PAN y \ d 

SONARDYNE(Duntur/Win/Fwl) 4 1 

DIARY OF OPERATIONS: 

ir? ‘L; +- e c 0 ,\&! Ab&L &.&;-,I..;.- Cctlc,J&.J* at , 
, e -’ Q,.A, ;\ -ri= A cur c, ivxn&pJ ia& hq l&-k~~ DC& 

i (+l t G&3 &a s 713 314.43 55 cc, , I 
‘2 (ST 2 2 13;3 so\ l  cc 5 -I(3 f&*03 50~ t 

L3 lj# cm .ql:l’, l  z: 7  5  712 r&65 

sd.4 

u- 70\ s -1 (67 917.55 5 712 zc;r&l(> 54*Q. 
-i-&J 5iJ I .1; a*\ c&=\\cl cad- -# p ri* - \ i- CL . Ii2 

4. f’ib l .J CL iL~,.S~s - i& lb &.e-,,J\ b l * 7’ is ri c M I 8-e 
I -+@&@$0\2i, a*91 
2 &I)$&$&- \* c& \ --f- 
3 ’ 0.11 - 08 7& 

r+ ; +z@O,~ --G. i’ej 
1 

Forms ore lo be comolrled ddly in dwllcalr on oil V~SSCIS. Each form should be countcccqnod by the Clients Represrnlolive, fk OriQinOl being rrtolncd on boord until the ncrl crew change or ot the end ol job, 
rhlchwrr Is lk eorller, hen fhoy should be rrturnrd lo the PERTH otf~ce 

Transponders to be lislrd by ?ype and aerial numbers Followq code8 to be used : L - Laid, R - Recovered, FR - Foiled lo Reply, FS - Foiled to Surfoce. 

Signolure I , 
c- 

&Gal; Signature 
i. SURVwa/ENGINEER 



DAILY ’ rXCORD SHEET 
1 1800 la/y, 1 i-3 biJr34 

Client : bH? Job No : /I ‘2ry; Date ;I 1-q. ~1’5 1 Vessel : ?‘, (r,c flAk,u Anchors / Tpdrs 
RACAL Equipment on Board Op ‘\)onoF RACAL Equipment o(r f3oord Op konOp RACAL Personnel Consummobles Laid Recweted 

SKYFIX ,;, 12 *‘y,T J STD I2 /VELOCITY PROBE 
---.A- 

K . d3)isf ITEM U!XD RfWUN 

SYLEDIS ECHO SOUNDER 12072f9 -/ 3 ~crl A; SIDESCAN PAPER 

MICROFIX SIDESCAN (h$/53l/PIN6ER) a/ iJ &* &-IL- WOUN~ER ~443 
-- 

ARGO ROOMER (Dlh$H /EPC) d EL ICS PAPER 
- 

GNS -:b !i I ./ -- 
_ --- 

SPARKER (DELPH/EPC) DISKS 

GYRO r-l ic, lid / CORING (GRAVITY /GRAB) PRINTER CART 
I 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Persorinel EPC ROLLS 
-- 

TELEMETRY UNDERWATER TRACKING --------_C_. b LLt4~rd’i --- 
SONARDYNE COMPATTS y I* - 4 

--- 
SONARDYNE PAN * \ J .- 
SONARDY NE(Dun~w/Wi~w~/Firh) / , -w----w 
DIARY OF OPERATIONS: -- ---_ 

Gl. L;‘%> . rl ,.A ’ ‘N fA C,aJ~ /L.cs 1 lot A; rL),. . 
Cf 7 3.4 - fl , ‘4: ,w u,?. 1 ,&--@r<.‘f- <QI n ,J 

L&by J::, 6,.- 
c r I-- CL31 \L , 

c>:i.,‘. &‘,A ‘) $ ‘TaJ, j ‘or‘&a(‘~ ” “’ 
3 Fh>i; ‘. c’ cer: K ) t !3,c(. . i)dk c-ll. kwe/, . /-(.J -1 (&:a., M&$t.k iso4.3 

Tronrponden to ba Ilgled b type and uriol numbers. FolIorIng codes lo be uccd : L - LoId, R - Recovered, FR - Foiled )o Reply, FS - Folled to Surfocc. 

Signature 
SURV@!fR/ENGINEER 

Signature 

CLIENTS REPRESENTATIVE 



KHW-U- 3UKVL1 AU> I KULIM LllVll I tU 

OAILY RECORD SHEET 

WA x0%1 Swell wlnaulr. - 

0600 
1200 
1800 -- - I I 1 

Client : $c\‘i, Job No: &~,3g Date : i 1 -q-q3 Vessel : @L,F,c. [yA~~,h, Anchors / Tpdrs 
RACAL Equipment on Board Op hnQ RACAL Equipment on Board Op NorQ RACAL Personnel Consummobles Laid Reamed 

SKYF IX a. ,cv ‘?LhT d 
SY LEDIS 

MICROFIX 

ARGO 

GNS I.1 + 

GYRO 61, d \5 J 
TRlMBLE SST’S 

TELEMETRY 

SONARDYNE COMPAllS Ic ,& ,/ 

SONARDYNE PAN h! 

SONARDY NE(Duwr/Witi/Fia) J 

DIARY OF OPERATIONS : 

ST0 I2 / VELOCITY PROBE ,/ it : (.dAs I ITEM USED REMJN 

ECHO SOUNDER (20/2§) .I 5, K’y /‘q-y SIDESCAN PAPER 3 
SIDESCAN m?/531/PNR) \ / Q ?;[,.- I, E/SOUNDER PAPER 2 

BOOMER (0% /EPC) -\ / ELICS PAPER 

SPARKER (DELPH /EPC) DISKS 

CORING (GRAVITY /GRAB) PRINTER CART. 

THEODOLITE / EDM CLIENT Personnel EPC ROLLS ‘2 

UNDERWATER TRACKING ‘& r- 5’ &J)+S Cd p;. I r;f ?A sr:. I pa- 

6 

‘L 

--- - .- . . 

-- 

Fom8 ore 10 be ~~~~plrltd dolly in du@icotr on OII vertel8. 

rhlchtwr it lk torlltr, 
Each form Should bt counttrtlgntd by lhe Clitntr fftprtstnfa(lvt, 

rhtn (hty thould bt rtturntd to Iht PERTH offict, 
fk OWiMl bdng rttOlntd on board unlil lht ntrl crtw chongt or ot tht tnd of lob, 

Tron8pondtn Co k lirhd by lypt and ttriol nmbtrt Following codt8 10 bt urcd : L - Loid, R - Rocovtrtd, FR - Fotltd (0 Rtply, FS - Foiltd lo Surface. 



DAILY ,,iXORD SHEET 

L 

Client : 24-W Job No: /jz,j~ I Dote : j;F+q3 1 Vessel : 
RACAL Equipment on Board Op %xQ RACAL Equipment on Board Op NonOp RACAL Personnel Consummables 

SKYFIX I?. I c P~i’cT v+ ST0 I2 / VELOCITY PROBE ;/ c( . Lcwj ITEM 

SYLEDIS ECHO SOUNDER (20&4 \/ 3 v,y ;G SIDESCAN 

MICROFIX SIDESCAN iS95/53l/P~R) i.’ a &LC. L E/SOUNDER 

ARGO BOOMER (&k-&j / EPC) ** ./ ELICS . 
GNS .Y’ ‘! , ./ SPARKER (DELPH /EPC) DISKS 

GYRO ?‘, t. 13 ,J CORING (GRAVITY /GRAB 1 PRINTER 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC 

TELEMETRY UNDERWATER TRACKING .& r-3Hatw/~L 

SONARDYNE COMPATTS L + J 

SONARDYNE PAN 
/ 

k \ l . 

SONARDY NE(Dmw/Winch/Fhh) ; , 

DIARY OF OPERATIONS : 

a>‘53 .- P6c.l * ri-- b( I..Ac- ,L,,~wqb OR ?afJ*(&/ i&ic’-LdlT . 

;! I’.. < 38 * ?fiwL1, L*.7> (,~\(LLZ.,“65<C C?CiL( sfiP41d fCA& CL’- l .Jx’&tW\ c, $,,4L CkhC I tr.4 cr- t ,-&L- tc, ?h,L L ib J&k , ’ 4 J \ .-- _e__- ---- ._ / 

Forms ore lo bt compltttd ddly in dupticolt on ott V~S~IS. 

*hkhvtr is Ihe torlltr, 
Each foCm should bt countcrrqntd by tht Client@ Rtprcrtntoflve, 

*tn thy thould bt rtlurnrd (0 the PERTH otfict. 
lht origiml being rOtohWd on 

Tronrponden b bt Wtd b typo ond ttriol nunbtrr Following Co&S 10 bt uttd . L - Lald, R - Rocovtred, FR - Foiled to Rtpll, FS - Failed 

Signdlure dfl 

,2 

..- /j 

SURVhOR/ENGINEER 
Signature 



0800 
DAILY RECORD SHEET 1200 1 

1800 1 

Client : fi@ Job No : /I z,%~ Date : 13 -lj. q3 Vessel : &Cr~,C i+z, ,I/ Anchors / Tpdrs 

RACAL Equipment on Board Op fJoQ RACAL Equipment on Board Op kx0p RACAL Personnel Consummobles Loid Recwered 

SKYFIX ;..,c &Jhf 5 ST0 I2 / VELOCITY PRO8E 3 /c.ly&‘/ ITEM USED FEEMAIN 

SYLEDIS ECHO SOUNDER (20/25) 5 r...‘r’ , j-7 SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) D. ix&L E/SOUNDER PAPER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS , I! ,b s SPARKER (DELPH /EPC) DISKS 

GYRO p A 13 -J CORING (GRAVITY /GRA8) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING & EC t+lrjlJ& 

SONARDYNE COMPATTS II 1, J 

SONARDiNE PAN >I’ 5 

SONARDYNE(Dunrur/Winch/Fhh) 5 ‘1. 

DIARY OF OPERATIONS: 

I?% c:* c- 
--- .-__ 

-- ‘., l ,ti 

-- 
ca I.. 

-* 
,L..- 

fJl , .J .  (/ 
1 

/  .  
I  

r’ I \  w c  I  
m--B -.-- --_ .-- -- --*2--j _. .f-- ‘* 

. :  ( c .  .r’ !3 
.  

L.‘ 4 .  ,  s -w ;j,.-t [  #..r \c! C~C...~i*.‘~ 

.  . . ,  

ClSj,. - G. c.. c.-_ 
J  

--- 

i4 r.J - Lxr-LJ l- cC.U.\‘,5. CL TAkY-- &-\fN p?J~~,,I . 

!A.;: - iI iI 
. 

*I I . A t ‘r AI-.J)c t pfi, u ( ,5 [r4 J 3lG+. (5;/,;(;J c,;-, P~c;~c r-4 cd-t* m 

I I.,, ‘.. - i ~-4 4 .f- r. ,c. iI z ’ s,‘,,+.- 1, j++- ,( - (Lh i+, c .7iL tq J-+. 
tc: r( d 5 f~&bj ( k #lb . ‘\ 

J , 
I &4z;w\ ?&‘:[rL 1‘1 ,,,\..Y”“i~l~’ R,Cl.,,\,.,C(’ I$& - : \ L*‘z ” ?l”‘-i.=i, I.<-‘. rl\JJ . 

,‘Z,;r>- pq ,(L &.‘I ,‘c- cc;j?& -(,,,Lu &A - 2 
\ .,__ -.-w- -.---- -..v . . . 

I -a- 
Forma ore lo be camplrled dolly in duolicolr On all VC~ICI~ Each form rhould be countervgned by the ClIenta Rcprcrrntolivc, 

J 
uhlchwer la lk eorller, when (hey Should be rrturned lo lhe PERTH offIce. 

the Orfigwl king rrlo~nc0 on boord until lhe ncrl crew change Or al the end of pb, 

fronrpondere b be lirled b ?ypr and serial numbers FOlIOring codes lo be ueed : L - Lold, II - Recovered, FR - foiled lo Reply, FS - Foilrd lo Surfucc. 

SURVEY@/ENGINEER - CLIENTS REPRESENTATIVE “;‘---- 



RACA_L SURVEY AUSTRALIA LIMITED 

DAILY RECORD SHEET 

WX Se&h‘ Swell 1WlndDir. 
1 

I 

Client . LJ.ii ;5 - ‘-- 
.-e--m.- 1 

Job No :&~,3c,v Dote :(4.c\ c,‘; Vessel : Anchors / Tpdrs 

RACAL Equipment on Board Op WQ RACAL Equipment on Board Op h RACAL Personnel Consummables Laid Reawered , 

SKYFIX i>. i CL pQ:W 25 STD I2 / VELOCITY PROBE $. l3Gy ITEM USED fEEMAIN 
- 

SY LEOIS ECHO SOUNDER (20/25) 5 KY< ,4-7’ SlDEjSCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) ‘3. & j-l- L E/SOUNDER PAPER 

ARGO BOOMER (DELPH /EPC) EL ICS PAPER 

GNS li SPARKER (DELPH/EPC) DISKS 

GYRO . 5 CORING (GRAVITY /GRAB) PRINTER CART. 

TRIM BLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETqY L!NRERW/\TCR T!?ncK!FlG . . iL i:- ‘> i”. C&fi\ 



. . -. .” . . . . . . . . . . . . . . . - . . ..I - I L-r W ’ *-’ ‘-’ -J 

SONAROYNE COMBXT-TS y u 

~ 

SONAROYNE PAN X’S 
SONARDYNE~~I~~/W~~~/~~~ 5 

Forms ore IO be uunplcltd dolly In du@iColr on oil rtttelt. Each form ShOUld be counter ragned 
rhic hwer ia lht eorller, when Ihey should br roWned lo lht PERTH office. 

by (he Clitnl8 Rtprtwnlotlvt, thr origlnol rrtolnrd on boord unlil the ncrt crew chongt or ot lht rnd of job, 

Troncpondera b k lirtrd by type and Wriol numbers Following coder IO be uttd L - Laid, R  - Aocovered, FR - Foiled to Reply, FS - Foiled 10 Surtace 

Signature m  . . 
, “2 

SlJR~~OR/ENGINEER 
Signature 



OAILY JXORD ‘SHEET 

Client : L+!,> Job No:Ax, sl, Oate : j57.q3 1 Vessel : Anchots / Tpdrs 
RACAL Equipmnt on Board Op b RACAL Equipmnl err Board Op %o@ RACAL Personnel Consur&nables * Laid R-red 

SKYFIX ,:J; ?A<< 3 ST0 I2 /VELOCITY PROBE K. ll3D‘f ITEM USED faww 

SYLEDIS ECHO SOUNDER (20/25) s jm-r#K SIDESCAN PAPER 

MICROFIX StDESCAN (595/53l/PINGER) J.J &AL E/SOUNDER F#PER I 

ARGO BOOMER (DELPH /EPC) ELlCS PAPER 

GNS * c& SPARKER (DELPH /EPC) DISKS , 

GYRO s CORING (GRAVITY /GRAB 1 PRINTER CART. 4 
TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING i3 E&gwJ\ I . 

SONARDYNE COMPATTS M b J 

SONARdYNE PAN Y’ 5 

SONARDYNE~~~I~/WI~/FWI) 5 ‘L 

DIARY OF OPERATIONS: 
-. 1-d I r’y . 3 I \ >:\r\ .-\ i>3-kd rwi.\~ al\ I&.&Y- i - ‘\- \ 1.3 ii&-,, &,\&.. . I 4’ . i 

e..... . . 1 \ 3 3 I \ . ..-.A . . 
,. !I 

1 
Forms are ?o be completed doily in duOlicot0 on all mw~s. Eech tom should be COuntersigMd b the Client6 Reprts~nloflv~, 
ddchew Ir lh (6rlle1, tin thy Should be returnrd lo the PERTH offIce. 

MO original being rrtolnrd on board bnlll the nelt crew change or bl fhr and ot job, 

tronrpnden b k llttod by tror and serial nunben FOIIOW~~~ codes to be uwd : I. - Loid, R - Recovered, FR - Folled b Reply, FS - Foiled to Surtoca. 

Si-oturc 
SU-R/ENGINEER 



,a*.. - /I\. -I .Jb . . .ML.. . L....lIL . 

DAILY RECORD SHEET 
- - 

.A.----. 

Client : ir,ljp -- Job No : f\ ‘z, 3Le Dote : ii,-G\. ~~ Vessel :i?Nr~A;;l; L ^rlJ, I p’ A&hors / I$&!@ Pm- 
RACAL Equipment on Board Op tVonQ RACAL Equipment on Board Op )vonop RACAL Personnel Consumrnobles . Loid Reamed -- 
SKYFIX ‘..- : c. c * -1 it&u t7 ST0 I2 / VELOCITY PROBE 5 v<. LQQ-( lTEM I\ USED REWUN > c 

. 
SYLEDIS ECHO SOUNDER (20/25) 5 #iie&qmAT SIDESCAN PAPER 12 
MICROFIX SIDESCAN (595/53l/PINGER) 0. ihA-. E/SOUNDER PAPER 

ARGO EIOOMER (DELPH/EPC) EL ICS PAPER 

GNS ;:a , ... SPARKER (DELPH /EPC) DISKS 
--- 
GYRO :,;:. \a~,‘, iG3 CORING (GRAVITY /GRAB 1 PRINTER CART. 

TRIM&E 5&S 3t, z 
IT& THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING b is V\arJD!, . 

SONARDYNE COMPATTS A c ,/ Gxx i r4\LL 3 
SONARDYNE PAN N’S: 
S0NARDYNEbnrrr/Winch/Fh1d j L 
DIARY OF OPERATIONS : 

+#4 s &=, 3oiJ, 

4 I 1 Forma ort lo bt compldtd dolly In dupllcok on 011 rttttl8. Each form rhould k counttrsigntd by fh: Clltnt8 Rtprtrtnto~lvt, (ht OrigInal btlng rt(olntd on boord until tht ntnt crtrr chongt or a( tht tnd of job, 
whlchtvtr It lht torlltr, mhtn thy rhould bt rtturntd tt tht PERTH olfict. 

Tronrpondtn b bt llrttd by fypt and ttrlol nunbtn. FolIowIng codtr lo bt urtd * L - Lold, R - Rocovtrtd, FR - Ftlltd 10 Atply, FS - Folltd lo Surfocc. 

!i 

SignQhre 

c 

,&&& Signature 
SURVEti/ENGINEER I 

a: 



riACc\L xIRvL‘Y ULJS I ~ALiii LwdTtu ’ WalQlM - VI 
/-- 

i!ixJEM OAILY tECOR0 SHEET 1200 1 
1800 1 < 

Client : iQ.‘\‘- Job No : f12,31c Date : i&,- q. C;3 1 Vessel : &rcl-,-a &,-a:~ Anchors / Tpdrs 
RACAL Equipment on Board Op ~4onQ1 RACAL Equipment on Board Op hJonOp RACAL Personnel Consummables Laid R-ted 

SKYFIX :, , .(- \‘~~.,~ J ST0 I2 / VELOCITY PROBE K L’.A2[ ITEM USED REMAlN 

SYLEDIS ECHO SOUNDER (20/25) 5 .4sfq% K?TAfi SIDESCAN PAPER 

MICROFIX SIOESCAN (595/531/PlNGER) 1’) . hLca r- E/SOUNDER PAPER 

ARGO BOOMER (DELPH / EPC) ELICS PAPER 

GNS i:J<., J SPARKER (DELPH /EPC) .I DISKS 

GYRO ‘.>l . 4 CORING (GRAVITY /GRAB) PRINTER CART I&J3 3 

TRIMBLE SST%-b ‘; 4 THEODOLITE / E DM CLIENT Personnel EPC ROLLS I- - . 

TELEMETRY UNDERWATER TRACKING b L-& I’ .414J> 

SONAROYNE COMPAnS rc C’ t, a-3 - L&S \ / 

SONARDYNE PAN ,, \ -,j 

SONAROY NE0un1w/W1mdFwc) -J* 3 

DIARY OF OPERATIONS: 

,210s - 13 i>&h d: 46 to*~wJxeC I f-ufil\.Pfl. C&C 2’3.- 1 #/ 12 
Ll37 - b&.LJr.~ ,,:IL &WC # 12. w.h(.L bda . 
2”~ - /-- J;L,L,l,\ 1-u fvb ‘eat &&- #I2 
2123 - ~cw.LC &J/T* ,rC\rw.hcd I OmJL P lib, Ah&- #i IZ  tL;,  WA J  l 

2,“Lq .*  Aw.L3- g ,-; o,\ ‘1 L d&&J 
-‘El, GG?S79r, Ii)wq 5 -I[( 533[% 

2723. ib ‘\CC J&b COMwPeLcb Nhr\.,v.. c&2- d ‘7. 
3 

,,z @ l30;4 &i& ,.,,d& _’ to I-JT\ :&>- oc\i. k ena,k . l.J,II t-tCa.J< 1.4 $Xk a& 1% c;.r,fi,:\;r-. 

f 3 $5 - i?-&Lrq &\.i-. cL’\C- ic? $6 7 L3,b cl, l-r..cA~ J a.- &.,-. cLJ,.L~ a*-\ 

r.;.hL\ . I I 

. . 
- 

Farms ore lo k cm~lrted dally in dupllcah on att vesnc~r. Each fan, Mould be countrrsi9ned by the Clienls Reprerentafivt, 
r*lkhwr 18 lh @OrllW, *en My should b# rrturnrd to the PERTH atfrce. 

the Original being rOtOlned on board until the newt crew change or at the end al jab, 

lrancpanden b # llrlrd Ey fypa and wrlol nunberg Following coder lo be urcd a L - Lold, R - Rocovrrrd, FR - Foiled 10 Reply, FS - Foiled to Surface. 

,&4 

. 

r-lure 4 
WHITE * Cammerlal otricr Sigf re K-9 ; 

SURVEYOR@~GINEER 
-- , 

BLUE i Operollonr . , 
CUENTS REPRESENTATIVE . . . e I .* 



I 

. 

. 

. \Hb*-lt. “3nVLI mu3 I I \ML1n ‘“IIVII I LU 

DAILY RECORD SHEET 
--- 

Client : (fjk/*p 
I 

Job No : /.j -2,~~ Dote 97-993 Vessel : &fki+~ iLpd\d Anchors / T$@q 

RACAL Equipment on Board Op bQ RACAL Equipment cm Board Op h RACAL Personnel Consummables Laid Recovered 

SKYFIX (J, \ ,& ‘u<T 4 ST0 12 / VELOCITY PROBE K.LsYf ITEM usEoREwN I 62 0 . 
SYLEDIS ECHO SOUNDER (20/25) 5 ts7,47 SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) b. BLS,L~ U?SOUNDER PER 

ARGO BOOMER (DELPH / EPC) ELICS PAPER 

GNS i> C, i/ SPARKER (DELPH /EPC) DISKS 

GYRO “d,...e , &\..z, J CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE %$S& / J THEODOLITE / EDM CLIENT Personnel EPC ROLLS + 
TELEMETRY 4% UNDERWATER TRACKING i3 c”& DQjyl 

SONARDYNE COMPAllS .<+ J (--a& L/lx v; 

SONARDYNE PAN R ’ J 
I 

- 
SONARDY NE(Dunkr/Wimh/Fhh) ,/ i 

DIARY OF OPERATIONS : 

Form8 ore lo be complelcd doily in duplicolr on all ~crrelr. 
whichever I8 lk ewller, 

Each form 8hould be counlcrogntd by Ihe Clienlr Repre&totive, 
hen they 8hould be rr?urned lo the PERTH otftcr. 

Ihe ofivol king rotoinrd on board until the next crew chongr or of the end of job, 

Tronrponderr b be Il8trd by type and lcriol numbers Followng Coder 10 be u8ed . L - fold, R - Recovered, FR - Foiled 10 Reply, FS - Foilrd to kurfw. 

SURVEYv/ENGINEER 
Signature .- .--?. 

Ma ’ ‘i, :-’ 
CLIENTS REPRESENTATIVE 



RACAL Equipment on Board 

SKYFIX p,,cG btc 

SY LEOIS 

MICROFIX 

ARGO 

GNS t-‘c, 

TELEMETRY 

SONAROYNE COMPATT& aa 

SONAAOYNE PAN % \ 

DIARY OF OPERATIONS : 

C  

DAILY. dECORD SHEET 

Job No : ,+~,;ik Dote : il-+q3 1 Vessel : 
Op w RACAL Equipment on Board Op hbnC$ RACAL Personnel Consummobles 

*J ST0 12 / VELOCITY PR08E K.lLbD-/ ITEM 

ECHO SOUNDER (20/25) 5, K7wv SIOESCAN 

SIOESCAN (595/53l/PINGER) D . I%-,~ 4, E/SOUNDER 

BOOMER (OELPH /EPC) ELICS 

SPARKER (OELPH /EPC) DISKS 

J CORING (GRAVITY /GRA8) PRINTER 

J THEODOLITE / EOM CLIENT Personnel EPC 

UNDERWATER TRACKING i3 
a * t&l,\! l srd\ 

J G3.x 41,A,s.L;i **Jf 
J 
J ‘L 

rH I?*;- ‘5 * To,- 3 ‘ A:& - 
I ;/ I (. - &*.<_l\tB.- g 3; Ul\ td;c yc&:Li ’ El,&.: LLS a%, kl ;hf: 5 712 
)33c .d .J oJ~omC CrJ “5 - ~lvl?cuc~G Qf~S6R. 
/co 3 * fk( sfJJm.l RVNW& * c 
,5/g - jq-tc SMNtb 8oHd60 LObJUldC *3i 
Forms are to Ot Compltltd 6611 in dupkalr on oil vttrclu. 
tilchcvtr it lht torlltr, 

Each fern should bt counltrSLgntd Oy tht ClitnlS Rtprtstnlollut, 
uhtn lhov Bhould bt rtlurntd lo tht PERTH otfict. 

fht wiglnol king rotalntd on 

lronspondtn b k lisltd trf lwt and Striol nunbtrr following co&r lo bt urtd * L - Lold, fI - Atcovytd, FR - Folltd lo RtPty, FS - foiltd 

. ~~alurt #&259; 

SURV~~R/ENGINEER 



. ,HG. .- - 3n. -‘I . .J;. . . .HL.#-. L...,I I -- ’ 

DAILY RECORD SHEET 

Client : bM2 [ Dote : 1 ‘)-q-q3 1 Vessc 

RACAL Equipment on Board 1 Op )uoncd RACAL Equipments Board 1 Op )WOd RACAL Personnel 

SKYFIX tbc. w-b7 L/I I ST0 I2 / VELOCITY PROBE I I I ti.. L:,; ,b/ 
SYLEolS 1 I I ECHO SOUNDER (20/25) I I I 5 ~~+iT 

MICROFIX 1 1 1 SIDESCAN (595/53l/PINGER) 1 

ARGO I I I BOOMER (DELPH /EPC) I I I 
GNS ,-..e <, IJI I SPARKER (OELPH /EPC) I I I 
GYRO <-,,<-.. \-&II IA I CORING (GRAVITY /GRAB) I I I 
TRIMBLE-S&!9 3L z I4 I THEOOOLITE / EDM 1 1 1 CLIENT Personnel 
TELEMETRY UNDERWATER TRACKING 6 &-ii hsui)) 

SONARDYNE COMPATTS < 3 J c &J&.x Ln4i.A 

SONARdYNE PAN )r \ Ii/I I I I I 

Consummables Laid Recwered 
1 I 

WOUNER PER 8 

EL ICS PAPER Y 

OISKS ID 

PRINTER CART. 

EPC ROLLS I II I I 

DIARY OF OPERATIONS : I 

Tronrponden lo be Ilstrd by trpr and rcrlal numbers FolIorIng code8 10 br umcd : L - Lald, R - Rocovored, FR - Follrd to Repty, FS - Foiled to Surfocc. 

/4.5imd 

SIJRVEti 
Signature 

/ENGINEER CLIENTS REPRESENTATIVE -‘- 



I iALe& dK v L’Y db I nALG LllVll I Lu ’ 

mpJ@E-;,q DAILY &CORD SHEET 
I ---- I 

Client : 13fliD Job Nod2i3r+ Date : [l-C).?“\3 1 Vessel : b*tcGi<b h.-~rh& Anchors / ‘Q&s 

RACAL Equipment on Board Op WQ RACAL Equipment on Board Op )bK& RACAL Personnel Consummobles Laid Recweted 

SKYFIX ArtTA U<T J ST0 I2 / VELOCITY PROBE K. ITEM usEDfuiMw 2 

SYLEDIS ECHO SOUNDER (20/25) 5. cm&T SIDESCAN PAPER t+ 

MICROFIX SIDESCAN (595/53l/PINGERi VSOUNDER wER 
I 

D &LLi 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS SC.. J SPARKER (DELPH /EPC) DISKS 

GYRO Qc-. \*<> J CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE S&S bz J THEODOLITE / EDM WENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 8 LLL M;st/g,B 

SONARDYNE COMPATTS v ‘3 ./ t&-d Lnc GL J 

SONARDYNE PAN b \ ../ 

SONARDY NEbmur/~~ J a 

DIARY OF OPERATIONS: 

~~53 * /L.&F &J 3:. l-l.4 l p&~ . E ,,.a. G in 2 3q 3.N id .h. 5 7 13 3L13 :*\ I J 3 22 lb - Fr.v 5t.&p:.J c; ammc R c.yc(. fLh,\,I’,*. (qn f \S’ 1. 3’4 
2 233 -- F;w 3*,<*..J. Cm*\*Ch&. lt3dC*r;r\<,~ 3 

C,hC:f\*3- c Lc 
L&A,- il& .L>:\ t L YWLJ “E, r.,, 

I 
Z$,3. - C&q S73t.N * h3afVi 5713 4/Q+ Ish 

3 3 1 .__I.._ . 

Forms ore lo Ix complrted doily ln duOIlcotr on OII vr~re~r. Each form should be counfcrr~md by the Clients Reprrsrnlotlvr, 
*lchwf ifi fk tOrllW, when lhov rhould be rolurnrd to the PERTH ottice. 

Ihe OflginOl bdnq rotohd on board until the nerl crew change or al the rnd of job, 

fronrponden Co k Ilrled b type and aerial numbers. Following codes to be uwd : L - LoId, f? - Recovered, FR - Foiled lo Repll, FS - Foiled to Surfoce. 

S-olure 

.  

I  .  

I WHITE 1 Comnwrlol Office 
8 LUE : Opcrotlonu 
YELLOW . Clients Rroreun)otlve I 

Sigr We 
1 c’ 

. * 1 
CLIENTS REPRESENTATIVE 



DAILY RECORD SHEET 

Client : p.. 1-1 7-3 JO b NO : b\ ‘2; t,ig Dote : &q-q; Vessel : b*l r<>iQ i);-‘,-%,d Anchors / T’pc&s 
RACAL Equipment on E3oord Op Ion@ RACAL Equipment on Board Op )\lonop RACAL Personnel Consummobles Laid Recweted 

SKYFIX .*: i: j p&y ,J ST0 I2 / VELOCITY PROBE K.E.& ITEM USED RfWUN 

SYLEDIS ECHO SOUNDER (20/25) 5. &-rrAT SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) a . WL- VSOUNDER l%J’ER 

ARGO OOOMER (DELPH /EPC) ELICS PAPER 

GNS ,TI:- SPARKER (DELPH /EPC) DISKS .d 

GYRO ‘,,:- k‘d , J 

TRIMOLE S&S bL- J -‘a 
TELEMETRY 

SONARDYNE COMPAnS ,& 4 

SONARDYNE PAN >I J 

SONARDY NE0unur/Wk&hd J 

CORING (GRAVITY /GRAB 1 PRINTER CART. 

THEODOLITE / EDM EPC ROLLS CLIENT Personnel 
UNDERWATER TRACKING Q. L.bMol.-l3S 

c a& c&+- J 

> 

DIARY OF OPERATIONS t I 

Form8 ore lo k tomPl8M dofly h, dWcote on oil vmrel~.~ Each fern, thould be countersIgned by the Clients’ Rcprcrenlotlve, 
*Mew 1% tk 8Wlhr, tam My should be rrhwnod to the PERTH otfice. 

the Origin01 being retolned on board unlit the nerl crew change or 01 the end of job, 

Trontponden )o be Itsted b type ond nerlol numbers. Follorlng CO&S to be wed : L - Lold, R - Recovered, FR - FoIM t0 Reply, FS - Foiled lo Surtacc. 

SURVEWR/ENGINEER 3 
YFI I nw . Clirnh Rr 

Signature 



DAILY -,{ECORD SHEET 
I  f  

Client : &+ Job No : flz,~,- Dote : la-y-q3 1 Vessel :&,,-;~a. b&~,& * %#wr& Tpdrs 

RACAL Equipment on Board Op WnQ RACAL Equipment on Word Op hbnOp RACAL Personnel Consummobles Laid Reamed 

SKYFIX ;1lc, ib;.;r by 
SYLEOIS 

MICROFIX 

ARGO 

GNS I” cl .J 

GYRO ‘J< \A- 

TRIMBLE -S&6 3 

J 

_ 
c- 4 J 

TELEMETRY 

SONAROYNE COMPArrS y 

SONAROYNE PAN uz.5 

SONAROYNE(O,mrw/Win/Fhh) 2, 

OIARY OF OPERATIONS : 

ST0 I2 /VELOCITY PROBE 

ECHO SOUNOER (2O/i51 

SIOESCAN (595/53l/PINGER) 

BOOMER (OELPH /EPCl 

SPARKER (OELPH/EPC) 

CORING (GRAVITY /GRAB) 

THEOOOLITE / EOM 

UNOERWATER TRACKING 

G&F Lil>t: 8 

ITEM lsEDftt3wN 

SIOESCAN PAPER 

VSOUNOER mPER 

ELICS PAPER 

DISKS 

PRINTER CART. ( 

EPC ROUS 

?H a;.Jr- ?$l’r’LF- Lvh 

Forms art lo k compltwd aolg in d@lcoh on OII ~tttt~t. Each fom rhould k counVtrrlgntd by tht Clitntr Reorrrtnlotlvt, 
*hkhwtr It lht tWl(tr, Mm lhtr Should bt rtturntd lo lht PERTH t(fitt. 

Iht orlOlMl king rttolntd on board until tht ntxl crtr chonOt or a( tht rnd of job, 

Trontpondtn la bt Ilrltd b Lyon ond wrlol numkn. FolIowIng Cod08 lo bt uud : L - Lold, R - Rtcorrrtd, FR - Folltd to RepIy, FS - Folkd lo Surfoct. . , I 

Pwiurc /eZZ& 
SURVEW)R/~J&INEER CLIENTS REPRESENTATIVE 



0800 
DAILY RECORD SHEET 1200 1 

1800 1 

Client : 314 9 Job No : fi-2(34 Dote : 1+q..C3’3 1 Vessel :?fit,~~, ttAhd W#-‘WTpdrs 
RACAL Equipment on Board Op knQ RACAL Equipment err Bcmrd Op )WK$ RACAL Personnel Consummobles Laid Reamed 

SKYFIX &\CI ?&AT ST0 12 /VELOCITY PROBE *,I f&. Gmy ITEM USED fEEMAIN (‘c i 

SYLEDIS ECHO SOUNDER (20/25) L. i!, Lc L SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) E/SOUNDER fwm (I&q, 
1 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 1 Cl\ 

GNS \: ,- J SPARKER ( DELPH /EPC) DISKS 

GYRO P\lJ,b 3 i/ CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE SST% oLs 
--- 

J THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 13 [i [> E4LuYJ 
-.-- - --. ---.- -- 

SONARDYNE COMPAnS ,. ,& .J’ 
-- --. 

SONARDYNE PAN x . b./ 
-- .- 

SONARDYNE(U&q/Wimh/Fhh) ./’ ‘L 

DIARY OF OPERATIONS : 
-.- 

.c c 
---e-.-p --- 

.‘-)I &-A>8 ” i>-c I PI ..I& - J LJ. /<#A - 8 I w.Aa*~ _ I 
I 

Achew ia lhc torller, *en they 8hould be returned lo the PERTH OttIce. 
the OriOifWl bclfq rrlolncd on boord until lhe ncrl crew change or ot the end of job, 

tronrpondera to be listed by type ond reriol numbers Following codes to be uled : L - Laid, R - Recovered, FR - Foiled to Reply, FS - Folled lo Surtoce. 

Signafure ’ 

SURVE@~/ENGINEER CLIENTS REPRESENTATIVE 



RACAL SURVEY AUSTRALIA LIMITED ,I.. 
ml 

WX ISec~sble Swall IWdDir. 
oor~“ I - Gil&, I 

DAILY RECORD SHEET 1200 1 

t 1800 1 
Clien? : &$$a Job NO : A l ii 31 Dote : 1 cy.cj 6’3 Vessel : ?fi6,,q& rlfi~,~ Anchors / Tpdrs 
RACAL Equipment on Board Op WrQ RACAL Equipments Board Op hortOp RACAL Personnel 1 Consummobles Laid Reaxered I 
SKYF’X I\\C- iirq ST0 I2 / VELOCITY PROBE d i(,L.wy ITEM USED REWUN 

SYLEDIS ECHO SOUNDER (20/25) L 
L.&&L SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) E~o~JNDER ~PER 

ARGO BOOMER (DELPH /EPC) EL ICS PAPER 

GNS ,: ,3 b/ SPARKER (DELPH/EPC) DISKS 

GYRO (“\K as */ CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE 397% \>,- z -J THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING ;s LLQ NW& -- 
SONARDYNE COMM-TS ,/+ J ---< 
SONARDYNE PAN x\ J 

5 
SQNARDYNE(Cbqr/Winch/Fw) .J 

U--I----_ 
DIARY OF OPERATIONS: 

I&\’ - 
\ 

(g’7 - i>*, %!!A ~~p.Ic+&r 7-P I f4.0 &CL. L& &It c> 27.7 E :.+$ 
Forms ore lo be completed dolly In dupllcolr on oil verrelr. 

I 
Each form should be countersigned by lhe Clientr Rcprcsenlotlve, 

wlWww Is lk CQrller, rhen lhoy should be returned to the PERTH office. 
the origlnol being rrtolned on board until the 1~x1 crew change or 01 the end of job, 

Tronrponden to be llsled ty lype and serial nwnben FolIowIng codas to bt used : L - Lold, R - Recovered, FR - Folled lo Reply, FS - Foiled lo Surfocc. 
,.c . 

ignolure /4ff2z4 I WHITE 1 Commerlol Dfflce nature 
A2 &ziA-QL l 

SURVEYOR~Q~GINEER 9 LUE * Dperotlonr cl IENTS RFPRFSFNTATIVF 



I I1 rvr’lL dUI,rLt nuu I I \hLIH LI IVI I I LIJ 

li/LiEmB - DAILY RECORD SHEET 1200 1 

r 1800 1 
Client : p~/-(i-, Job No : f-i <, 3r+ Dote : 1~1 q-q3 Vessel : $~~<,II,G ~)(A.L& Anchors / Tpdrs 
RACAL Equipment on Boord Op ‘WnQ RACAL Equipment on Boord Op NonOp RACAL Personnel Consumrnobles Loid Recovered . . I 
SKyFIX R\c ~-L‘A+- J  ST0 I2 /VELOCITY PROBE J u’, . l.xJw/ ITEM USED RfWUN 

SY LEOIS ECHO SOUNDER (20/25) i, ?JE‘ &.. SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) E/SOUNDER wER 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 

GNS 1-I \’ ./ SPARKER ( DELPH /EPCI DISKS 
.-- 

GYRO lit-, - ; L.. *J CORING (GRAVITY /GRAB) PRINTER CART. 

CLIENT Personnel 
-. -. 

TRIMOLE S&S 
CJr- L J’ THEODOLITE / EDM EPC ROLLS 

TELEMETRY UNDERWATER TRACKING i3 lxM-l.A~ - 

SONARDYNE COMPATTS , + / 

SONARDYNE PAN S\ Ll 

SONARDYNEI6&r/Win&/F~) J ‘L 

DIARY OF OPERATIONS : 

---.- -_ ._- . --.---..--_-. _  ._-o--- ---- --..-m--- - . - -me . v - -w-  . -  - -..--. . e-m-- 
Corms ore lo be compltltd doily in duplicolt on oil vtstt~s. Each lorm should be counltrclgntd by Ik Chtn(r Rtprtrtntolwt, 
rhichtver it lk torlltr, *tfi lhev should be rtlurntd IO Ihe PEATti OI~ICC 

M OrcQlnOl being rttolntd on boord unttl (he ntrt crew chongt or 01 tht tnd of job, 

lronrpondtrc Co k listed b lypt ond scr~ol numbers Followwq coder lo be uwd L - Laid, R - Rocovtrtd, FR - Foiled lo Reply, FS - Foiled lo Surface. 

---’ 
Siqnalure 

CLIENTS REPRESENTATlti/ 
I- 



RACAL SURVEY AUSTRALIA LIMITED 

DAILY RECORD SHEET 
I I I I I 

Client : &j;S Job No+;,% Dote : I++ r-\3 Vessel : C)GLikbG hL~;4 Anchors / Tpdrs 

RACAL Equipmeni on Board Op WnQ RACIAL Gquipmenton Board Op hbnQ RACAL Personnel Consummobles Loid R-red 

--- 
FWW ore (0 be mpltled Ally In duplicate on OII petrels Each km should be countcrwgntd by the Clients Rcprotnlolive, 
whichever ic lhe eorllcr, 

fhe Original bring rrtoincd on board unlil lhe next crew change or at the end of lob, 
when lhoy rhould be returned 10 the PERTH office. 

Tronrcmderr b be listrd by type ond wrlol nwnberr Followng codes IO be used t L - Laid, R  - Recovered, FR - Foiled to Reply, FS - Foiled lo Surface. 



I \H\*.-tl- kJ3lTVLl mU3 I I iULln ‘,IlvII I Lu’ 

DAILY RECORD SHEET 

RACAL Equipment on 8oord 1 Op w RACAL Equipment on Board 
SKYFIX 1 I I ST0 I2 / VELOCITY PROBE 

SYLEDIS I I I ~~-~~~ ECHO SOUNDER (20/25) 

MICROFIX I I I SIDESCAN (595/53l/PINGER) 

ARGO I I I-- ~~ BOOMER (DELPH /EPC) 

GNS 1 1 1 SPARKER (OELPH/EPC) 

GYRO I I 1 CORING (GRAVITY /GRAB) 

TRIMOLE SST’S I I I THEODOLITE / EDM 

TELEMETRY I I 1 UNDERWATER TRACKING 

SONAROYNE COMf%T?X I I I 
SONARDYNE PAN I I I 

DIARY OF OPERATIONS : 

Date : Zaq-q3 
Op )WQ RACAL Personnel 1 Consummobles 

I I 
Anchors / Tpdrs 

Loid IReawed 

K GA.j~/ ITEM l6ED REWlN 

s &XL SIDESCAN PAPER 

5 ~TT/i7 WSOUNDER PAPER 

ELICS PAPER 

I I I OISKS * I 
-I- --I-- I PRINTER CART. 1 1 1 I I 

I I CLIENT Personnel I EPC ROLLS I II I I 

--- 

---w--e- .-- .-.--- 
Formt arc lo be compirbd dolly in du@ico1o on oil vctteit. Each form thouid be counhrtignrd by the Clicnh Rcprttrnlolive, 
*hkhew It Ihc eofiier, when (hay thould be returned lo the PERTH o)(Ice 

Iht Orlgtnal being rttoined on boord unlll the ncri crew change of 01 (he end of lob. 

Trontpondert to bt Ilttrd tq )yw and tcriol numberr Follovq co&t (0 be utC6 L - Laid, R  - ~~~~~~~~~~ FR - Fo~ird lo Reply, FS - Fo1le0 IO SurfOCe 

Signature ran+. 1. 
? SURVEYOdENGlNEER mfr- 

Signolure 
. . - CLIENTS REPRESENTAT;“L 



KkWL SUKVt‘r Ah I HALIA LIMI’I tD . i 
DAILk RECORD SHEET 

- - 
-- -- 

Job No-C\21 34 
I  I  I  . I  

Client : &lql Date : “L I l n\-c13 Vessel : &+v~b &,,?\d8ti. Anchors / Tpdrs 
RACAL Equipment on Boot-d Op hxQ RACAL Equipment on Board Op b RACAL Personnel Consummobles Laid Recwered 

SKYFIX ST0 I2 / VELOCITY PROBE j4, ~Qiy ITEM _ USED tEEMAIN 

SYLEDIS ECHO SOUNDER (20/25) SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) Vs0uNoER wER 

ARGO BOOMER (DELPH / EPC) ELICS PAPER 

GNS SPARKER (DELPH /EPC) DISKS 

GYRO CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / EDM 
4 

CLIENT Personnel EPC ROUS 

TELEMETRY UNDERWATER TRACKING a. EhclG:Qw~ 

SONARDYNE COMPAnS 

SONARDYNE PAN 

S0NARDYNEthnwr/WindFh1d a 

DIARY OF OPERATIONS : I 

Forms ore lo be complcled doily in dupllcolr on 011 vcXscIs Each fOrm should bc countcrclqwd bf the Chcntc Acpresenlolive, 
rhichcver ic lhe eorller, hen (hey should be returned to the PERTH ottice 

the OriWnOl bciIIQ rclolned on boord until Ihe next Crer change or 01 lhe end of job, 

Tronrpondcrc Co be liclcd b type ond serial numbers Follortnq coder IO be used : L - Laid, A  - Recovered, FR - Foiled 10 Reply, FS - Foiled lo Surface. 

4 

/-- py!:JrC 
’ ioture 



RAG. - SURVEY AUSTRALIA ’ ‘WTED ’ wx pc&atq d’1110.1 (Wlr .--. , 
I 

08001 
DAILY RECORD SHEET 1200 1 

I800 1 , 
Client : *&fi’,l Job No : /-\ 2, 3..;- Dote : zz..r\. c,s Vessel : &q~~p~\ &,~tib Q Anchors / Tpdrs 

RACAL Equipment on Board Op bnQ~ RACAL Equipment on Board Op kVonOp RACAL Personnel Consummables Laid Recovered 

SKYFIX ;,,/ ~~~~~~ ‘ST0 I2 / VELOCITY PROBE ITEM UsED REMAIN 

SYLEDtS’- 

. -. I& .Lisq 

ECHO SOUNDER (20/25) SIDESCAN PAPER 

SIDESCAN (595/53l/PINGER) E/SOUNDER PAPER 

BOOMER (DELPH /EPC) ELKS PAPER 
mm..... .--m-----_I_- - - 

s$jLt SPARKER (OELPH /EPC) DISKS 
-... . . --.- ------.---IC. .----..-. --. ----.- .------..I 

GYRO : 8’ . ,-a+.>/., :Y’& CORING (GRAVITY /GRAB) PRINTER CART. 
- --- -..----.- 

EPC ROLLS cT*>d; THEOOOLITE / EOM - CLIENT Personnel * 
--w-.--m --- -- 

TELEMETRY UNDERWATER TRACKING 
-.--- --.--.. - . ..----- -___... .-. . ___, _-_- _..__-___ _ .__.__. - ..--_.. . --. --. -- 

_-_ .--. . -----.e---.-----.--- - -. _--..-. -.- -.-- -.. .i .- 
1 SONARDYNE PAN 

--e -i 
SONAROY NEIOunrur/Wtnch/Fia) - 

---- ,..,‘)-...-- 
i -- . . -- --. - . .- . . .-.- . . ..--.- ..----.-a 1 ---I--.-- 

DIARY OF OPERATIONS-: . - - 
. . . . ___._L._ ._. _... ._ - . . . . . . . . - .-. ., 

I . . .-.----- -.-.-.---. -- _ - . ..-.. - --._ --...-- . . ..- -. . . ..-... 

L 
- --7.-- - -.. _ . . . . . . . ..- . -.--_. - -.. -- - ..-. I -’ I .’ . . . . . . ‘2J.e.: <.I . *, ,” i ; . 4 --..... ..w----- w-w-. . .A&A.. . . 3,. &A,,!‘_ _____ Ii\ , ’ .-.- . . :.: . . . . . . . . I-IJ.! _._____ :-.--. L. i k?” . ...‘. .:,-!L! ____.._.. -- .--- --- 

* . . . _. . -. - ..-.- ..-- .____-... . . . . -we.- ---.-me.. T _... -_ ..-...-.*-.----- m--e.----- - . . . . --. -,.- - .- .- . . . . . . .I- 
‘ofrns we to bt complrhd dally In Ouplico4r on 011 ve~ttlc Each km should be countcrugncd by lht Chenls Reprtsentohve, Ihe oflglnol being retointd on board unlll lht ntrl crew chongt or 01 lht tnd of JOB, 
duchetier I( tht eorller, -hen (hev should be cetutned lo Ihe PEH~H oflIce 
. $ 

t rc k latea tq lypt and str8ol numbers Falloulnq Code\ IL be uwd L * Luld, Aocovefed, F R Fotled lo Reply, FS - FoIled to Swfoct , 

-w-w- --. 
* . . . . . . . , 

WHITE Cpmntr~ol Otlicr Sqnolure 
. . --- . *.-w--- .-a a.“, 1 CLIENTS REPRESENTATIVE 



DAILY RECORD SHEET 
--- t ’ --1 

Client : &t\tj Job No : fl it :;l c Dote : 2 A.‘;\ .6,-s Anchors / Tpdrs 

RACAL Equipment cm Word Op konQ RACAL Equipment on Board Op konOp RACAL Personnel Consummobles Loid Recwered -“” 
SKYFIX ST0 I2 / VELOClTY PROBE y . rLbC*/ ITEM 

I 
USED EMJUt 

-.-^ -“- _“._ --. . . ” i 

SYLEOIS ECHO SOUNDER (20/25) SIDESCAN PAPER I 
..--- - ---- “..,““-M .- .- . . . . . 

MICROFIX SIDESCAN (595/53l/PINGER) E/SOUNDER PAPER i 

-- --- -.--“---,-m-e. - 1 
ARGO BOOMER (DELPH /EPC) EL ICS PAPER 

-M-w- -l 
GNS SPARKER (DELPH /EPC) DISKS 
-- .--.-“” --- ---_ . -.--- “Wm.- - ” 
GYRO CORING (GRAVITY /GRAB 1 PRINTER CART 
-.- - ” .--- “. . .“” -a-. .- . - . . . . . . ..“...“... . . ..-a..- . . .-.--w-- -“.“..- 
TRIMEILE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

---m--e- A 
TELEMETRY UNDERWATER TRACKING 

-- ““.. --..-.-- 
SONARDYNE COMPAT-TS 
-e ---.- .“_._.. .-.. .-. --.- 
SONARDYNE PAN 
-- “--. --“. -- ------ . . .-.-- 
SONARDYNE~~I~/W~~/F~~ 

. 
DIARY OF OPERATIONS: - -’ 

--.. . w-m ------- 

---- -- p-e-- l 
:ZI .d - K. LtJ . 40 pJ fc <I WA.Cl *\ CL;- I.-.. 1 ,\lJ.,i-,.t\ i; ,I ,\. I.. 1. “., . -“” “_ IL C(r,..l.! . /I..-&4 I 4 --. , ;” “ih . . I” C’ i: t”.>3i* \(\a-. “. “--.-- _.,--. --e-- , - .“““. “. _ -. _“_” ---.-- --“-““- “1 . . - . : * ./ - I r. I... I,‘...-*“. ___” a, 9 y”” I I \.a.:.. :\ ‘1 . k . 4 -* i + .: ..J i .’ f*( a I : * J I I a._,. 8 I’&.‘& 1 

I ..-e.- - ------- -- hi ‘.‘.“. .: 1 
. . 

,‘- . . !.‘c r:, 
-1 

FI Y.i\l; A..‘P ..“- 
i 

L.-L.,-. I L . . (‘4. i 
--*,~-.‘~“.““-~‘-.“--‘~--..----~ -_-__ 

I :a. 
. ” j( . il Ai... p’\ c-i\; --- 2, I*- I’\ -:- “. .-.- - --. ““.“_._... -- ..--.---..__-____-._..___ -_.___-.- --” i 

. &-l-t,- _” 14 . tl <*. t\ *. I-r 
I 

r,, ff IUL ‘) R-.,4 . 
3 ----- ---.--e-. --. -- .-_- ““_.__.. ---. ” .-- . _.. . “I __-.---- . . --.“._ 

. .’ --- . - “” ------ _“” -.- 1 I 
__I_.-- ^_““. Be-“-..-.-- -.__ __” --.. “.“-“““-w-.- .““_._ w 

1 

I---.“--” -” --m-m.-.--- “-“...-- “e-.” “-- .“““” . .” .- M-“-e. e-m- ---.I--- “_ . . . .” . --.-.--.““.--.-.” .“.-. -.-- -----.--_--- ““.j 

mm.-. ----.-- - -u-m. ^“--- “-” ----“. ” ---. -.- “P e-- -.---. . . . . .., . ..----*- ---. _.” . . ._ “._. .“_~-. --_-.__ ----- -.-.--we 

.“.“. m-w “..___ --- .--- - -... . . .--- -Pm-“_-. . ..- -- w-e---. -..- . -- -...-.. .-“-“w”” ” . “.... ..” .” . -“. . - -.w.-- - ..“_““. --- “_“._ “.“-I-” VI” -. 

- - . . - - - - ”  - - .  - - - . - -  “__“.“. “.” .S”W.^ .--- -. . “. . . . . -. -. . . .-. .“I. -__. -I 
Forms ore to be compleled dolly in duplicotr on OII VC~ICI~ Each tom should be countcrclqnrd br the Clmlc Acpr~s~nlolw, 
rhlchww I# lh eorllrr, 

Ihe orlqmol Bemg rrlolncd on hood un11l the nert crew change br of the end of lob, 
when lhoy should be relurnrd lo the PERTH otoce 

Tron~pondtrr r0 k Ilatrd b QDe Ond cer~ol numbers folloranq coder to be uacd I. - Laid, Fl - Racovered, FR - FoIled 10 Qeplr, FS -’ Fotleo lo Surfocc 

/ 0 

+ -?ature ..g. 1, 

SURVEYOA/ENGiNEER --’ 

SI l ture 
1 

.a--.---.- 

CLIENTS REPRESENEbE 



APPENDIX I 

ACOUSTIC NET DEPLOYMENT AND OASIS CALIBRATION PRINTOUTS - LOCH ARD-1 



RFICAI- Survey Aust 

Current Offset : OAiUM 
X Coordinate : t0.0 
Y Coordinate : t0.0 

._ . 

SYstem status 

HP330 computer 
Acoustic System : Ned Frequency Sonardyne (HPIB Addr. 2) 

Reference System : Delta Nav (Interface 80 Port 2) 
Interface 80 1s available on HPIB Addk. 1. 
Synchro Gyro Headings are entered via Interface 80, port 5. 

Job Informatron 

LOCH ARD-I fo,- BHP on PACIFIC MARLIN by Ken Eddy 

Acoustic Net Definition 

4 transponders at a ma.*; range of z500l-l 

Transponder Code Reply Frequency Turn-around Delay 
1 CPT7 60: I 125.00 
‘1 L CP ry 60: -I 125.00 
2 CPT7 604 3 125.00 
4 y’I’7 ?C: 5 125.00 



REiC fiL. Survey Faust MINERVfA 10 Sep 1993 1@:34:08 Page 2 

rransponder EdstIng Nor 1. h I nq ijep t ti 
1 669427.39 5713312.43 5S.00 
7 L 670487.00 571317;8.08 57.00 
-: ..? 670540.00 57!2171.00 SS.0Q 
4 669586.4)0 5712?77.8c! 57.00 

f ifi metres ) 

Acous 1. 1-z Tran5ducer OF f set 5 

Tow Point x : -7. Q9n. 
1 0l.l .c,:.1rit ’ * I . s. ISIT. 
i 01~ p:-,1:it : : 5. lmn . 

T3w I-erq31.h : ZQ.00rl. 
T- LW . 5need : ‘.50K?s. 



Rf+CHL Survey Aust LOCH ARD- I 19 Sep 1993 05: IS:00 f’age 3 

l .* lpdr 1 bopped at 05:;‘4::9 0.0 
Dfl TUM GPS :E 688527.57 FJ 5689104. IS 
STERN GFS :; 588557.35 N 5689084. i34 

G?S Posltlon Used for Drop 

ACC~U~! IC Net Grow Posit Ions 

Transponder East ing Nor-t hxq Depth 
1 - 688557.35 5683084.24 72.00 
-I 
c 689622.60 5686973. -1’5 72.00 
3 689651 .50 5687965.i0 72.00 
4 688649.69 5688094. de 72.00 

’ In metrcs : 

Transponder East /ng fbr?k!;Ti,- Depth 
1 689557.35 568909J.?d ?Z.QQ - 
L 69961 1 .60 569956:. 9’: 72.00 
3 699651 .50 5637565.!~’ ‘72.00 
4 668699.69 5699394.;?8 iZ .@a 

in metres 1 

- 

.L - . . . -c 
_  . L  : . . ‘L.. I Cisec! f,:: i l *  -; 



RfiCfil- survey fhlst MI NERVI? 

+** Tpdr 2 Dropped at 11:52:33 l 4* 

OtJTUM GPS : E 670451.19 N 5713164.62 
STERN GPS : E 670486.79 N 5713i64.79 

GPS Posltion Used for Drop 

Acoustic Net Drop Posltlons 

Transponder East ing NorthIng Depth 
1 669427.39 5713312.49 55.40 
2 670486.79 5713164.79 57.00 
3 670556.60 5712156.73 56.40 
4 669576.@1 571 2290.47 59.48 

i In metres 1 

:- , . . . 

,e :. . . . . . : r: 
\. . . L . . L . ._ ..I. 

.- .-.:I.; , 
J :“!‘1;,.3f-f: 



RACAI- Survey fhst LOCH fIRD- 1 19 Sep 1993 08:20:45 Page 7 

f3OX IN TRANSPONDER 2 

SDeed of Sound Corrections 

TX Fish -7 T.ltDeD Usnd kor 10.3 72.2 1503.9 i .016.158 

Data for Calculation 
. 

Eis t-i&a! GPS ) 

689728.73 
689719.35 
689709.84 
689700.60 
689691 .66 
689682.32 
699673.04 
689661 .38 
689653.17 
689640.9? 
689628.79 
689628. lb 
689609.39 
689596.55 
689587.7E 
689576.64 
689565. ‘3 
699554.5~ 
689541 .S’: 
689530.;: 
695519.4.: 
6995QE.2’ 
699d9E. YE 
689485.9b 
689474.62 
689463.9s 
689452.6’:’ 
689443.11 
689431 .55 
699423.59 
689416.@1 
689408.61 
689402.62 
689397.12 
689392.37 
689387.62 
689394. I5 
689381 .53 
689379. IS 
68937-i. 67 
689377.85 
689377. ZZ 
689377.75 
689377.84 
689377.76 

\ 
:cl . i.: 

*$I * . i 

; * 
. ‘* 

0 . ,: 

I;? . c: 

(2 . ;‘:’ 

. . 
. . . 

t . 
*_ . . 

. 
._ . . . 

. 
. . 

. . 
z . . 

. . 
, * 

- ‘. . . . L 

,- ’ ._ . . 
. . 

c . . . 

.* * 
c . . 

* . 
._. . . 
. , 

.: . . 
. 

. . 
. 

. . . 

. 
. . 

* . 
c . . 

. . 
* . 
. . 

\, . . 

.* 
b.’ . . 

L. . . 

. . . 

\ 
. . . 

. . . 

._ . 
. . 

. . 

* * 
J. . * 

d . .: 

6 . . , 

<I * i. . . 
. 

. . 

5 . . 
* 

. . 

._ 
. 

i: . . 
. . . 
* . . 
. . 

. . . 

\ . 
. . . . 

\ * 
. . . . . 

d. . 



Hf3Cf3L Survey fhst LOCH FIRD- 1 19 Sep 1993 08:56:13 Page 14 

so1ut 1on 

East Ing Northmg nep t. h 
689621. I I 5688952.97 72.20 

RMS Residual : 3.1 
Worst 8 Values: 79 

. . 71 
: 144 
: 143 
: 142 
. . 78 
: 87 
: 141 

6.36 
6.30 
5.87 
5.71 
5.55 
5.45 
5.38 
5.26 



HACAL survey f3ust 

f. T - Fish 17.Deo 
3 10.3 72.1 

Da!ti fcsr Calculation 

No 
--. 

I 
7 L 
3 
4 
5 
6 
7 
a 
9 

10 
1 ! 
I a: 
! 
1 - . -4 
1 r. _. 

15 

! -.- 

I? 

1 r. 

- . 
_  * 

- * 
. . 

. . 

. 
. . 

I_ * 

. . 
. . 

. . _. 

:: 5  

-- 

- _  

. 

. 

- . 
- . 

. , 
: . . 

: ’ . . 

7  ?I 

- 

. \ 
-A. 

* , 
-l 

. 
** . 

. - 
-- 

2.. 

.l$ 

LOCH fiRD- 1 19 Sep 1993 08:56:40 Page 15 

Vsnd Vcor 
!!50~.9 l.BBLS!? 

Plan Ranae Gvro 

344.43 
335.65 
329.41 
321.10 
314.72 
307.15 
300.58 
292.68 
286.45 
278.38 
271 .76 
264 -67 
258.35 
250.32 
246.42 
241.23 
‘7-j 07 LJ .dL 
236.21 
9’7 rj - a ,! . .- 
-- * 72 b2 * - 
234. C$ 
9-- *-. --Ia-. 6 
7 ‘f? 7C LdL. -a 
‘), vs. ,a,. . I 
234.02 
214.26 
234.06 
777 -7 L-l-. db b 
Tj.EJ 
1’1 ,J,.S’: 

232.m 
?f LJ I .‘;3 
230. I6 
2z7.44 
225.78 
zzz.es 
-’ 1 0 91 a- 8 ,. - 
,:4.4j 
210. iY 

206.63 
201.90 
196.26 
I91 -46 
186.24 
181 .24 

313.9 
313.5 
313. I 
312.7 
312.4 
311.7 
31 I .5 
31 I .0 
310.8 
310.4 
310.3 
31 I .3 
313.7 
316.6 
315.7 
--7 Ai,. 5 
7’4 -15 dL 
326.: 
ye-9 . ,‘, . I 
w--. - 
26 .- 
7-c d- !J.s 
7 -* db .‘; J - 
;-- d,L. 2 
322. ;‘ 
31E.f 
jjj.3 
j1: *- 
310.P 
ao-.r 
302.5 
q(J.2 - Lh4.L 
294.5 
290.1 
285.5 
280.3 
‘)- IE. 4 & . 
774 - _ ‘* . Y 
-I-.: : L . . . . ._ 
7’*, ; c 
4: 1 
265.5 
263.1 
260.5 
258.2 
256.9 

0 . i? 
0.0 
la.0 
0.0 
8 . *2 
id . ? 
k! . ,2 
il ’ . . . 
ig ’ . . 
‘2 . i’ 
!? -. . : 
ti . .: 
. L . I : 
- -. C’ . . 
. . . .a 

rl . .* 
J . *’ 
i! . . . 
. . 2 . . 
. a_ . 
, . . . . 

. . . 
. . . 

. 
: . . 
,‘, . . . . 
.a . 
.‘, . .’ 
. . I’ . 
7 . .: . . 
. . . _. 
. . . . . . 
’ 4 ._ . . 
* . . . . 

.; . .’ 
, ?. . ._ . 
\ .‘. I 
. . . . 
: . , . . 

&? . .’ 
i: . . 
t’ * I’ . I 
;I. . . 
<I ’ . : 
i? . \‘ 



Rf3Cf3L Survey hst LOCH f)RO- 1 19 Sep 1993 09:42:24 

FIX Points for Box-ln Calibration up to observation 156 

t: 
,i 

!Z 

1 1 

1 -. . 

1 - 
I . . 

I : - 

1’; 

I6 

. 5 

. :, 
5 . 
J . ., 

. -? 
I ‘) .L 
.c; 

’ .h 
1 . * 

Page 21 



Rf-3C 631, Survey Oust LOCH f3RD- 1 

rrc -. fiesldua: 

-l 7 
b.J 
7 3 
L.3 

-I 4 L. 

2. I 
1 . I 
! .a 

-’ .!J 
-e- . -I I 
,;: 1 d . 
-7 L . 0 
-3.5 
-3.2 

-3.7 
-3.9 
-1.. g 
- .I . :_’ 

; . c. 

f 1 dr1 Range 

19 Sep 1993 09:45:56 Page 2 

-. . . . 



RFICAL Survey Rust LOCH f3RD- 1 19 Sep 1993 10:07:22 Page 31 

Pata for Calculation 

No Eastlna(GPS 1 Northina(GFS i - 

153 688828.21 5687836.36 
154 688818.00 5687827.82 
155 688808.39 5687820.07 
156 688798.41 5687812.85 
157 688786.58 5687804.86 
158 668776.86 5687799.40 
I59 688766.54 56137794.04 

FIN Points for Box-in Calibration 

Plan Ranoe 

261 .97 
265.30 
267.01 
270.29 
272.71 
274.79 
277.81 
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Sold Ion 
East ing Northlng Depth 

688697.44 5688068.82 72.70 

RMS Residual : 3.8 
Worst 8 Values: 66 

. . 68 

. . 70 
: 65 
. . 69 
. . 67 
. . 71 
. . 72 

9.02 
8.50 
8.32 
8.14 
7.86 
7.03 
7.13 
6.95 
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RELATIVE CALIBRATION (Calculation) 

SDeed of Sound Corrections 

TX Fish 
-f Il.5 

TaOeD Vsnd Vcor 
71.1 1503.9 I .00258, 

2 II.3 72.2 1503.9 1.00258 
3 1 I .3 72.: 1503.9 1.00258 
4 11.3 7 2.7 1503.9 I .00259 

F , 1~ Points for Relative Cailbration 

I 



Hf3C f+L. Survey Flust LOCH f+RD- 1 19 Sep 1993 II :x4:44 Page ‘74, 

. .: 

. ._ 

.- 

. - 

- ! . 1 

- . 3 

-.5 

__--- 

-- 

I . 
. 

-- - 

7 . ._ 

- i’ - c 

t 

_. 1 t- 
. L 

I 
. I 

.: 1 
. I 

- : . 

-. - _. - 

-3 
. L 

: 
. - 

: 
. -_ 

-; 7 
. - 

7 

:; 

. 

-m-v 

-- ^_ 

--.- - 

- .5 

7 
.i 

---- 

7 
.L 

3 .L 

.3 

-0.00 
. 39 

-.L 
.4 

.---- 
em-- 
---- 

o.a 
1 . ! 

-1.5 
.5 

- --. 

. ._ 
--a- 

Q  . ifl 
.3 

1 . 1 
? .- 

--a- 

! .P 
-. - . .1 

. . 
-*I 

---- 
7 . - 

-.--- 
---- 
m-e- 
---- 

- t ..-; 
-1.0 

, .C 
-. 1 

.3 

.4 
. I 
. I 
. 1 
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Total Solution St.Err.: 

Worst E Observations : 

-- -- 
-_ . 

1 . 
- m  . . . 
- . f 

.- : .c’ 
c . ‘- 
: -._ 

T -, c . . 

. - 
-c.c 

- * 

-: N. .- 
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. - 
? . - 

! 1 . - 
-? . -’ 
I . 

. A  1 
7 . - 

-65.0 
-.5 

7 .L 
-. 1 

? .L 
7 .& 

.3 

-.01 
. 35 

.58 

1 3 
523 
267 
143 
142 

- . . c ‘d 
465 
“3 ‘, u .- . . 

._ 2 . 
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.L 

rl; - . ‘i 
. . 

. 1 
_ 7 ._’ 

. 

_- : . 

2.c . 
. . 

. . . 
t I 
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2.48 
2.20 
2.08 
2.82 
‘i a0 L. 
I .97 
1.35 
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Transponder 
1 

3 L 
3 
4 

X coord Y coor-d ljepth 
0.00 0.00 66.51 

1066.39 0.00 68.50 
1230.47 -975.93 67.55 

256.52 -393.06 68.64 
; . Ifi metres ) 

Statlstlcs for Transoondei l 

Interval Count Mean 

l25- 250 24 -.04 
250- 375 31 .0l 
37s- 500 19 -. 16 
500- 625 30 .05 
6ZS- 750 47 . I3 
750- ii!75 51 -. -01 
875- I000 63 -02 

1000-l 12s l? -. 14 
1125-1250 29 -.07 
1250-1375 37 L3 -. 10 
r375-15dl3 7 .05 

:!a? 1st ;zs ior TransDznder iJm 

Count 

74 .L 

. 36 
?9 .L 

.50 

.51 
7E; .- 

.4! 
3 -‘I .JL 
“4 .C 

.2S 

. 19 

-- 
h  

. -- 

: - 

. WL 

Y .  : 

.-- 
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. - 2  

.-, l i? 

TC 
. - I- 

7  -: 

. . . . . 

. .: ** 
- . . .e- 
. . . -- 

- :  
.  -- 

.  .  

.  ._ 1 
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RFtCF)L Survey fhst LOCH f9RD- I 

/‘@SOLUTE CALIE?EhT1ON ‘Calculation! 

heed of Sound Corrections 

1 A F lsh 
-7 T-i-3 

T.%Der, Vend vc or 
68.5 1583,s 1 .00256 

2 II.3 68.5 !503.8 I. 002S6 
3 II.3 67.5 1503.8 1.00256 
4 I I .3 68.6 1503.8 1.00?56 

Fix Points for Absolute Callbratlon 

19 Sep 1993 11:32:28 Page 75 
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frx Residuals For AbsrJlute CallbfatiOn 

No Q& dt. - !dY Residual 

499 992 .54 -.90 1.05 
500 995 2.33 -1.75 2.92 
501 996 2.36 -1.33 2.71 
502 997 1 .80 -2.15 2.80 

Xdt f Mean: 0.00 w1tt-l se: 3.19 
Xdl f Mean: -0.00 watt, se: 3.13 
Total Solution St.Err.= 4.48 

Worst 8 Obser*/atlons : 439 
. . 443 
. . 446 
. . 438 
. . 5 
. 44: 

3E ! 
. . - . ! *s ,: 

7.94 
7.92 
7.91 
7.86 
7.80 
7.:79 
7.73 
-. : .?2 
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L- I A- tolnts for AbsrJlute C,s~lbratlorl 
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F 1 ea. Fslrrts for Absslate Callbratlon 

19 Sep 1993 12:09:24 PtfIgt? 97 
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Fix Points for Absolute Calibretlop 

i LOCH AR&i Gyro 

j 
'04 51.9 

/’ 1.1 

73 6’ 1 . . 
; 1.3 
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APPENDIX J 

VELOCITY PROFILE PRINTOUTS - LOCH ARD-1 



. 
3 

Configuration File for APPLIED MICROSYSTEMS LTD. STD S/N 599. 
SOFT-12.STD version 2.35 

You have specified a CGA compatible monitor. 

The communication parameters are 2400 baud, COMl:. 

The REAL TIME DISPLAY SAMPLE RATE is set at 1 sample every 5 sec. 

There is a PRESSURE sensor. 

PRESSURE will be displayed in meters. 

There is a CONDUCTIVITY sensor. 

There is a TEMPERATURE sensor. 

There is no DISSOLVED OXYGEN sensor. 

DISSOLVED OXYGEN display units not applicable. 

There is no PH sensor. 

There is no TRANSMISSOMETER. 

There is no REDOX sensor. 

Water density will be displayed as Specific Gravity. 

Data log time increment is one scan every 60 seconds. 

Data log depth increment is one scan every 100 cm. 

Sound velocity calculated using Chen & Milleros formula. 

Sensor Coefficients 

A B C D 

Pressure -6.086856E+02 2.999532E-02 1.225578E-08 0.000000E+O 

Temperature 4.104309E+Ol -1.478494E-03 1.807922E-08 -2.454137E-1 

Conductivity -1.588024E+OO 7.944621E-05 0.000000E+00 0.000000E+O 



STD-12 DATA PRINTOUT FACILITY File name - lochlxel 
Created - 09-11-1993 

Time 
sec. 

Temp 
+c 

Depth 
m. 

Cond 
mS/cm 

1303 12.651 -0.03 21.76 
1307 13.722 1.09 42.12 
1317 13.722 2.11 42.18 
1319 13.728 3.20 42.19 
1320 13.730 4.32 42.19 
1322 13.730 5.41 42.20 
1324 13.730 6.50 42.20 
1325 13.730 7.68 42.20 
1326 13.731 8.80 42.20 
1327 13.732 9.92 42.20 
1329 13.731 10.98 42.20 
1330 13.731 12.10 42.20 
1331 13.731 13.31 42.21 
1332 13.732 14.33 42.21 
1334 13.732 15.52 42.21 
1335 13.731 16.70 42.21 
1337 13.731 17.76 42.21 
1338 13.731 19.06 42.21 
1339 13.731 20.12 42.21 
1340 13.731 21.27 42.22 
1345 13.732 22.36 42.22 
1347 13.733 23.60 42.22 
1348 13.732 24.72 42.22 
1349 13.731 25.88 42.22 
1355 13.729 27.12 42.22 

356 13.731 28.36 42.22 
A357 13.731 29.52 42.22 
1359 13.732 30.82 42.22 
1360 13.731 31.91 42.22 
1362 13.731 32.94 42.22 
1364 13.731 34.06 42.23 
1365 13.732 35.08 42.23 
1366 13.733 36.36 42.23 
1367 13.733 37.48 42.23 
1369 13.733 38.63( 42.23 
1370 13.733 39.78 42.23 
1372 13.733 40.97 42.23 
1373 13.733 42.30 42.23 
1375 13.733 43.52 42.23 
1376 13.734 44.70 42.23 
1378 13.734 46.01 42.24 
1379 13.734 47.07 42.24 
1384 13.735 48.34 42.24 
1385 13.735 49.74 42.24 
1386 13.735 51.24 42.24 
1387 13.736 52.64 42.24 

Salin Sp Grav Snd Vel 
PPt m/s 
17.57 1.013000 1478.4 
35.43 1.026600 1503.1 
35.48 1.026600 1503.2 
35.48 1.026600 1503.2 
35.48 1.026600 1503.2 
35.48 1.026600 1503.2 
35.48 1.026600 1503.3 
35.49 1.026600 1503.3 
35.49 1.026600 1503.3 
35.49 1.026600 1503.3 
35.49 1.026600 1503.3 
35.49 1.026600 1503.4 
35.49 1.026600 1503.4 
35.49 1.026600 1503.4 
35.49 1.026600 1503.4 
35.49 1.026600 1503.4 
35.49 1.026600 1503.5 
35.49 1.026600 1503.5 
35.49 1.026600 1503.5 
35.50 1.026600 1503.5 
35.49 1.026600 1503.5 
35.49 1.026600 1503.6 
35.49 1.026600 1503.6 
35.50 1.026600 1503.6 
35.50 1.026600 1503.6 
35.50 1.026600 1503.6 
35.50 1.026600 1503.7 
35.50 1.026600 1503.7 
35.50 1.026600 1503.7 
35.49 1.026600 1503.7 
35.50 1.026600 1503.7 
35.50 1.026600 1503.8 
35.50 1.026600 1503.8 
35.50 1.026600 1503.8 
35.50 1.026600 1503.8 
35.50 1.026600 1503.8 
35.50 1.026600 1503.9 
35.50 1.026600 1503.9 
35.50 1.026600 1503.9 
35.50 1.026600 1503.9 
35.50 1.026600 1503.9 
35.50 1.026600 1504.0 
35.50 1.026600 1504.0 
35.50 1.026600 1504.0 
35.50 1.026600 1504.0 
35.50 1.026600 1504.1 

Page 1 



Time Temp 
sec. SC 

1388 13.735 
1391 13.736 
1392 13.736 
1393 13.736 
1394 13.736 
1394 13.737 
1396 13.738 
1397 13.738 
1398 13.738 
1400 13.738 
1401 13.738 
1402 13.739 
1403 13.739 
1404 13.739 
1406 13.739 
1407 13.739 
1408 13.739 
1409 13.740 
1412 13.740 
1413 13.740 
1438 13.740 
1441 13.740 
1443 13.740 
1444 13.740 
1445 13.739 
1447 13.740 
1448 13.739 
1449 13.739 
1450 13.739 
1453 13.739 
1455 13.739 
1456 13.738 
1457 13.738 
1458 13.738 
1459 13.738 
1461 13.738 
1463 13.738 
1464 13.738 
1466 13.737 
1468 13.737 
1470 13.736 
1471 13.737 
1473 13.736 
1475 13.737 
1476 13.736 
1477 13.736 

Page 2 

STD-12 DATA PRINTOUT FACILITY 
Created - 09-11-1993 

File name - lochl.rel 

Depth Cond 
m. mS/cm 

53.95 42.24 
55.10 42.24 
56.16 42.24 
57.59 42.24 
58.96 42.25 
60.08 42.25 
61.39 42.25 
62.73 42.25 
63.82 42.25 
64.91 42.25 
66.03 42.25 
67.18 42.25 
68.36 42.25 
69.64 42.25 
70.89 42.25 
72.04 42.26 
73.25 42.26 
74.44 42.26 
75.68 42.26 
76.77 42.26 
75.71 42.26 
74.50 42.26 
73.16 42.26 
72.10 42.26 
70.98 42.26 
69.73 42.25 
68.64 42.26 
67.55 42.25 
66.37 42.25 
65.28 42.25 
64.10 42.25 
63.07 42.25 
61.95 42.25 
60.83 42.25 
59.64 42.25 
58.62 42.25 
57.37 42.25 
56.22 42.25 
55.07 42.25 
53.98 42.25 
52.95 42.25 
51.89 42.25 
50.71 42.25 
49.62 42.24 
48.53 42.24 
47.47 42.24 

Salin Sp Grav Snd Vel 
PPt m/s 

35.50 1.026600 1504.1 
35.50 1.026600 1504.1 
35.50 1.026600 1504.1 
35.50 1.026600 1504.1 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.50 1.026600 1504.3 
35.50 1.026600 1504.3 
35.50 1.026600 1504.3 
35.50 1.026600 1504.3 
35.50 1.026600 1504.3 
35.50 1.026600 1504.4 
35.51 1.026600 1504.4 
35.51 1.026600 1504.4 
35.50 1.026600 1504.4 
35.50 1.026600 1504.4 
35.50 1.026600 1504.5 
35.50 1.026600 1504.4 
35.51 1.026600 1504.4 
35.51 1.026600 1504.4 
35.50 1.026600 1504.4 
35.51 1.026600 1504.4 
35.50 1.026600 1504.3 
35.51 1.026600 1504.3 
35.50 1.026600 1504.3 
35.50 1.026600 1504.3 
35.51 1.026600 1504.3 
35.51 1.026600 1504.3 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.50 1.026600 1504.2 
35.51 1.026600 1504.2 
35.51 1.026600 1504.2 
35.50 1.026600 1504.1 
35.50 1.026600 1504.1 
35.51 1.026600 1504.1 
35.51 1.026600 1504.1 
35.51 1.026600 1504.1 
35.51 1.026600 1504.1 
35.51 1.026600 1504.0 
35.50 1.026600 1504.0 
35.51 1.026600 1504.0 
35.51 1.026600 1504.0 



APPENDIX C 

ACOUSTIC NET DEPLOYMENT AND OASIS CALIBRATION PRINTOUTS - MINERVA-2 



RRC FII, Survey Rust 

Current Offset : DATUM 
X Coordinate : t0.0 

i; Coordjnate : t0.0 

Svstem Status 

HP330 computer 
Acoustic System : Med Frequency Sonardyne (HPIB Addr. 2) 

Reference System : Oelta Nav (Interface 80 Port 2) 

Interface 80 1s avallable on HFIB Addr. 1. 
Synchro Gyro Headings are entered */Ia Interface 80, port 5. 

Speed of Sound 

13 Depth Values entered Directly 
Depthtm. 1 Speed of Sound!m.!s.) 

-31 1503.00 
4.97 1502.90 
9.89 1503.00 

15.58 1503.10 
20.65 1503.2Q 
.:s.f;e 1503. Jt? 
30.79 1503.40 
35.7? 1503.5Q 
40.81 1503.sc 
45.4s 1503.4c) 
58 . .‘I4 1503.5t3 
5s;. 10 1503.60 
51 .sr; 1 SQ3.71! 



RHC RI- Survey ftust MINERVA 10 Sep 1993 10:34:0fI kJ[3(3 2 

fransponder East Ing N 0 r 1. h 1 r-! g ij e p t t, 
I F;fi94?7.39 571331’ 43 . 

5713&B 
55.00 

‘3 L. 670487.00 57.00 
-7 .J 670540.00 57!2171.0G? ss.OO 
Q 669586.00 5712?7?.@P! s7.00 

( in metres 1 

AcmJs t. 1.2 Transducer OF f set s 

Depth 
55.00 
57.00 
55.00 
57.00 



MI NEWJFI 10 %?(I 1993 11 :05:25 F’aqc .‘, RfAC HI Survey f%JSt 

lIA.iPCj i tJ T lli30~ 

I)ropp 15c-1 Transponder -3 

l a* Tpdr- 3 Dropped at 11:16:23 l - . 

EjATUPl GPf : E 670532.&l I\1 5712t30.25 
STERN GPS : E 670556.60 N 5;71~,5&.;i~ 

GPS POSI t ~tn Used for Drop 

ricoustlc Net hop Pos i ! IOr: 

Transponder Eastlng Nor t h I TICJ Depth 
1 669427.39 5713312.49 55.00 
? ‘. 670487.00 5713178.00 57.00 
7 
.J 670556.60 t;712156.7:! 55.00 
4 669586.00 5712??7 c?P . . 57.00 

( :n metres ; 

WAY PC I rd T Mi>rli-I .--- 

ikctpp 1 f:cJ b3!l~p.X?l~~~ :I 

l * l Tpdr 4 fN(ipped at I 1 : .l’i : Ia4 l .* 

DATUM GPS . . F 669541 .61 N 57 I z:tjl..zo 
STERh r?PS . . E 669576.01 N 57t2290.27 . 

fiepth 
55.00 
57.00 
55.00 
57.GG 

fiepth 
55.40 
57.00 
56.4C’ 
scJ.40 



R A C R I-. !hW?)’ fhJS i MINtRVA 

l ** Tpdr 2 Dropped at 11:52:33 *+I 

DATUM GPS . . F 
STEFiN GPS : F: 

GPS Posltlon Used for Drop 

PIcoustlc Net Drop Posltlons 

Transponder East lng Northrng 
1 669427.39 5713312.49 
2 670486.79 57133164.78 
3 670556.60 5712156.73 
4 669576.01 571 2290.47 

: 1n metre5 

c u r r f? ‘7 ! (‘I *. : . c. t J. I. : rj{rT !f/ 
.f i, s ,: r :: : n a : e : + b? . $1 

I i,.,.;r$;rl*3:r . - -?s - ;: 

s.3 _._ 
-A-.---..‘. -- 

*.’ ._ .-. . . . . 
-- ------- --: -.__ z----I;- __ 

670451 .19 N 5?13164.62 
670486.79 11 571.7,i64.78 

Depth 
55.40 
57.00 
56.413 
59.40 



R;FICFIL Survey Rust HI NERVfI 10 Sep 1993 liI:75:57 Page 5 

Acoustic Net Oef lnlt ion 

4 transponders at a ma... ‘range c,f Z50Qm 

Transponder Code Reply Frequency Turn-around Delay 
1 CPT7 601 1 125.00 
2 CPT7 602 2 125.00 
3 CPT7 604 4 125.00 
4 CPT7 701 F-J 125.00 

Svstem Status 

HP330 computer 
Acoustic System : Med Frequency Sonardyne tk!FIfZ Addr. ? i 

Reference System : Oelta Nav (Interface 80 Port Z> 
Interface 60 1s available on HFIB Adrlr. 1. 
Synchro Gyro Headings are entered ~‘1~7 Interface 80, port 5. 

.YS00m 

Tow Poll?! -1 : -7.89m. 
TCJLI F~J rrt. i : 6 . 1 5 m  . 
Tow Pls~r,t :’ : s . 0Qr-l . 

Tow Letngt h : 2O.Oeh . 
TDIAJ ‘;pt?(,$,! ; -) 5Qk 1. 5 . ‘. . 



RACAL Survey Oust MINERVO 10 Sep 1993 12:27:22 Paqc 6 

Speed of Sound 

13 l)epth Values entered Dlrectiy 
Depth(m. ! Speed of Soundt P-I. 1s . 1 

---I . 3. 
. -.. 

c . 4 ‘. , 
. . . 

: I’, *’ . . . . 
e . . 

. . 
. .: . 



RfSC:f+I Survey fhst MINERW 

6 yr- Q t-l f f 5 e 1. : -8 .I30 

10 Sep 1993 12:27:50 Paye 7 



MINERVfI 

Data for Lalculatlon 

No 

1 
2 
3 
4 
5 
6 
7 
8 
‘3 

1 t? 
I i 
I ,I 
I : . : 
14 

! 7 
1” 

1:: 

I !’ , 
; .I 

.\ ._ \ 
i . ,. . 

.a 
. -. . 

-a 1 . 74 
-. -, 

- . . 
‘. . 

- . 
\ 

‘1 

: : . .! 

.’ J 
.‘ ,- .’ 1 
‘> - 
. I D 
I .- .: I 

0 

I .* 

; 4, : 
. . 

U 

:I ,’ 

*: . 

4 1 

4 -r, 

10 Sep 1993 17:X3:05 Paqe R 

Plan Ranqe 

283.13 
270.82 
260.55 
247.81 
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S0lutlon Residuals 
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Data for Calculation 
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RELATIVE CALIRRHTlQf4 !<,alcuiatlon) 

. Speed of Sound Correc? ions 
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Fix Points for Relative Calibration 
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Hcoust~c Net Posltlons After Relative Calibration 

lransponder X coord 
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&ustlc Net Positions After Absolute Calibration 

Transponder Eastlng North:ng Depth 
1 669440.81 5713314.43 55.40 
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GOLF LASER TRACKING PRINTOUTS 



, 
1 
I 
!- 

L. 

. . 

‘I 
ii 
!I ,I 

.? 
.'!'I!. ;;: :- . 

t !' 

,  -. .  : : ,  
__’ - 

.  . ! t .  

.  .  .  

.  .  .  .a ___- - -___ _.__ .  .  _.--..-. ._ -_ .-----e.. -. -.- --. --A---- -- - - -- .  .  .  -- _.  - _.- - - 

- 
.2’, .  : . . ; . ,  L’ . .  “5:‘ :  

.  e  ~ . . I  .A.,  

- 
.  .-. , .  

- 
i !“~- 

_.. .  _  ._ .  .___ - -*. . .  -- - 

9. .  ,.-.- 

. :  

, .  I .  . . ,  ‘,;i: ;.j:-2 
:  .  

_._ .  .  -. _-_--m-e .--. 

. ::.’ 
* b  ;; b*.,: * 

- 
..!! ; iii-i: 

iv . . . 

. _ _ _ _  ma-.  . 

. . Q:! ! 

.‘: 

.I .I ,- 
.t 

:. . :. 

-.; : 9,. : ‘._ I 

....- ’ ‘: 9 _ :,-,-- ’ . . ,!‘:,,fi; :yj: I. 

. . . . . . . ;i;-. 



I- 

-y---- _-e-w 
.-r; -. - _ , r; ’ 

---v---7-- -y- --- - 
( l  .’ 

. .dCY’ *a:’ ‘1 _. ,-i - .= ‘- ‘;04 , -2 

: ; ;-, ! 

. I -- : 4 

I 
.s , -* .I- 

-. 

1 
’ 

, . . . ‘.. 
. ._ .’ 

!= 

. . 

. : :.- 
_._ .  .  

._ I  - ,  .  
._ 

.  :*  
-- .  .- 

L .- 
“:“‘: 

I  
, ,  . .C.  

. I  c  .  .  .  
- .l 

.  - __.- ’ 
I  

iI 3 *  1; :  * .  

L.-- - -F-L. ’ &’ A--:-----1-.-- -. .- .-. ---. _I 



l 

- - - - -- ._.  --  - - - - - I__ - - -e- . -o-_.  .  .  .  ---  - - I - . -m.-  _ - -_ - .__-  .-  .---  -  .  .  _-- - ;  . -c -F-T- -y- i - ,e  -. .  -  .  -  -_- . - -_  

t :  - _e  

I 
L  

i I- .=  ..i 

Y  .- 

..; . ..- 



-- ----- --.- -._-. - -- .--- *.*~‘-*‘-.--- .._-. _ _ .__* _...____ _ 
I-?.~.~.~ ! 5 Jj r ‘#:Q 

. , . _.. _’ k,~jt~~) i i:; ’ _ ! - 
I 

. * 
. :.r: 

. . : ..::. 1 
* . . . . . I . . 

1 . . . 
: .: *; * 

I r- 

.: _.  

.* - 

- - 
- 

. . 

. - ._’ .:- 

‘. - 
:  -..’ 

:  I_.  
’ .  .  



..-* -* --.- *p-e--.- - .*--.- . - .--- ___.*- . ..* **.* ***.* * ._._. ..__*_ e--.*.-e..- . . *.. 
. ‘.a..,..’ :*L; -., * .‘.“L*.d. . “.‘,. I CIUji*?LJ 1 *; 
I 
6 
:- 
‘, 

! 

;;... i  ( t :  
.  .  

;*-,-,.---* __*_- L __*_ _-..---*** 4 ._.  .  .  .  .-*-*. .  *_  .* ._ * *  _ *  .  .  .  .  * .  *  



Emil 8 6iAEM 61SFW ifi6li 
fthil io I irfxl i 
1 ' I ---- iti' ---s--e------i -..------ --------: 
i i ffktud Grop 1 liimh iiiiset I i 
f210fF . lOfi i 
i 3 lOff fOii I 
I i fGff tOif ; 

I I 

1 II iOfi firii 
f ii :ki!ai Crow iilljlnch (iike!. iii 
: ,----:----------------1-----------------; 

----.---- ___- - .-.___. 
‘e-e. 1 . - .-.. ---.. . ..--- .- ----.-. 1 Ij,u,*2 i sur‘,a., c4Ltstr 0 I 10 ---e-----‘-‘-.‘+-- : . . . :. . . 

I :a :i ! 
- 

I- ,-: , 
!- 
I .(. ; 3, 

. . . 

_: 

J 

.  .  .  .  

4 _ ‘2. __# 

: :  *  
.  .  .  .  .  .  

. :  ;- ‘e -_ 

I  -. .  .  
I .  ,  .  

L... -d e._- . e-.- a-.- _.___ -... --_- b  _-.. .- -- _  -_- _.-- __-____ L--- .a. _  . . _- . .-_ 



,.- .--.- -... - -. _ _ ___.-m-e- ---- - ------..--. - --_-___I_ -.--- -.-_ .._-_. ---_____...____.- _ 

i .. ., 

..i .;. ,,_. .‘: . ., . ,-Kal:: 9 I : 

,L!!Pi L -3: 
.' 

i 
!' 

I 

: -  
1 I :: 

2 

,. 14 
.b 



r I L 
i 

7 

t” 

. . . 
r -,r- . . . . . -‘J I 

. . + 

.  .  .  .  
4 

:‘. 7 

f 
-* 

1-.2---r _. --. .a_ ’ .-..-L-L ._.-_ - I-I--.- .-. -.-.-._ .--___ -. 

’ 
. :  L ( _ .  

a, I  *  

a!. ,  - - .  
I  :  -t :  .- 

I  ’ 

. :  2, - 
_..I.’ ‘-;‘- --- 

. I  -- .  .  
, :  ‘. .  

. I  L ‘- 
,  

I  

,  
.F  - _ , . :  ._ 

i. : 



’ .’ 

- .  - .  

.  
-  

.  .  

_  .  .  

I .  .  i 

.  .  .  .  .  .  
.  

. ,  :‘. 
,  . I --  

2;  _.  .; -. - - -  - - -  - -  -  - -  . . . ._ ----- .  ?  . . ._  a- ;  .-.. . i . . 

fY  .,.,) , . .: :,:.: :::;A ;I. +,::  
. . . . . . ..I . 

.: . :.:.. 
. . . t -  

. . . . . . .__.  -..-.. . . ._.-.  . . . . . -  

-.. 



‘1 . .  .  

:  . . -  

-  :; 4  ,- .-  - :  
... _  

: . - -  

* :. 

‘I 
.-.I ” 

._.  -  
:  i 

* k  I  
I  :  

. . . . 

i  s-7. 
i  

I .-7.: 

;. -. ._.  

- --. 

. . ‘_ -1  I I- i ---  ;--- _ _  --.... ..- .  
I ,  I+-  

.._’ 
.  .  

-  .  .  

1  .:’ 
!. -  : 

I  

A  ; .-. 

*  .-.?:I 

-’ _ .  _ -  

: .- -: .t 
. . . ..- 

- -- _  ;: 

,- . . 

._.  
j : , I:; !) 

. 

1 .  

.- 
*  . .ty:. 
I . 

-... . L  _-_.-._-.-  .._-. _--. . . . _  .__ I  . . .----I-.-: .--.---.- - ._  ..---._. -- . ..--.I... ._  
. -. 

-.--. .-.---e... 



,.-- -.I-- 
; p-,-e 

. -P-y---.------ m.---.-.-.- .__ ---_.. 
. A-.-I i ;,LSf .#?I,4 CiLq.& I ; *Q 

r- 

, ’ .!I’ * i, ;,< 
.- 

I  .  
,  

I  

. .- 
.- . . . .. - ‘1. . .__ 8, , -__ - --- -__ - ..- _.,__ - . .- -, ‘2 . . 

. , . . 

‘*-’ . . 
- . 

. 

-i- i:. 



t 

i 
I 

:;-; =z -- _  -. c, : . . . 
‘I.>,: 
,* -*1.1 _._. : 

.- .  _  

:-L - : .  

.  !  .  * *  .  3.  

--.-w-.----A-: I a;- * . .: .: -L----‘--.4 . . ..--. -- --..- -- ----- _..__ . - --- - -. _----__. 



:  .  .  .  
. -  

1  
I I- 

; 
, . 

I&  
t----  
4,  ----.- .  ‘. 

-----” -__  _ _  “. -, 
-- .-  - - -  _  W- I  

.“-- 
7.  - A  ‘i i  

(  _ - -  -’ I - - -  _ _  
_/-  -_  _ -  . ._.- F : -  _  

__:  . . . : 

. . , 

i  

. . A . -  
. -  

:. , -  1  
.’ 4  -’ 
:. 
.I 
‘I ..- 

I 
‘I f’: 

1 .  . L L  ! . 
. ,-. _ I  

. 

A-.;* 
. ’ 

. .:- . 

. * 

, . .  
‘. .  

‘. -  .  .  



.  .  .  . _  _ . . . _ . .  .  .  . ~ “ “ “ “ . ~ “ “ ~ “ _ .  .  .  

_ - _ . - _ _ .  . . . . . ” .” ” - ” ” ““” “” . _  . a  

..” -.. _  

v  I 

. 

a .. (  *  . 

.I . 
’ : 

” 

*  I 

‘. I 

._  



I  I  

.  
I  

;- 

. . *I. . . 

‘I 
. :  

._  

!  .  , ; :  
I  

I  I . ,  , -  
,  ‘., 

_  _ .  ..“. .-: -..-.-..-. ---- - . . . .“.-.-d.. _- .  .-..--. ._ ._ -_  - ._ _  - -_  -_.  _  .“_ _ _ .  _ _  . . 

--  ,  .’ ‘, .  .  
.  .“. ,’ 

: .  , .  
.  .  - .  : . .  

. -  2.i. ‘3  ,‘I, 

. 2, . ‘. . .: ,“’ 

. 



APPENDIX E 

ANCHOR PATTERN DIAGRAMS 
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APPENDIX F 

DGPS FINAL POSITION ANALYSIS PRINTOUTS - MINERVA-2A 



COtM.LFlTIijHS usc[I 

i0nr.t. ii &pies s,iLs 
8 207 02,2~,07,21,12,09,13 
e 5 23,07,26,12,09,13 
c 7 02,21,07,26,12,63,13 
0 d. 

iY GZ,2~,~7,l?,ir4,13 
i i4 ~j,f~,lgy,!j 

ioiai nunbcr oi saripies wd : 252 



iliiiHKC i’iHlii iFtlM LOCifiIOH 
flil5iPilLiirH HRT i9C Spheroid 
Lab rude 36 Xii 13 t;iH OJ,j33 5I: 5 
iongl tude il! 016 57 HIH i?.&3 SLi t 
iml!in 
iastings ilirGo4,Y Hetres 
Horihngs 51i 2701 . 61 tieif e5 
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i lWKiCS iiHlii DFIlL~ i.OCifiIOH 
ililWliiRi( MT i%i Spheroid 
laiitodc 36 GEii 13 HiH 04.ZJ SfC S 
iongltude ii? X6 57 HiH i3.C S;i t 
tilH?iH 
iastings ilbGiX.39 Heires 
Horthngs 57ii701.61 !leires 
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1109 R 
IGIO E 

Pattern Corrections and Standard Otviations 

Sysien i Sonardyne 
conpilii c-o St. Oru HRfi 
0503 *o. 00 j,GO Rng 
Ii06 4.00 3.00 Fnq 
liiii to. 00 3.06 Rng 
. e. - IUII! *J.Oil LOO Rng 

Systen 2 Gel Horie jysim 3 iau 
C-G Corrections :- C-O Corrcri.icns :- 
ldti i. *G. 000 Sets Latit. *o. eon sets 
long. 4f!GO ietx Long. *i;, MI .?prr.5 

height ’ 4. &Xl H iieigti l ij.ij*; fj 

faiiern iorrectlons and Standard ikuiailofq 

jysten i hot aeiined 
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APPENDIX G 

SATELLITE AVAILABILITY PREDICTIONS 



m Number of Visible Satellites us Time 
Station : HIHERUA-2 Latitude :38 43’ 84”s Longitude : 142 57’ 20”E 
Date : 22 Rug 1993 Zone : 8:00 Cut-off Elevation : 10 

lumber of Sate 11 i tes 
If, 
1 I J.......-~-..“.......--...-...-....”.....----”.-“-.........”-..............---“....“......---....-.-..---“-..........-..--.-....-...,-....................-...................-...... I 
1 3 J..-.--.-..--..““.-..-..........-...----...”-.........~..-...........-“-~-......~~.....---------...--.....^.~...............................................................~ 
124 . . . . . . . . . . . . . . . - . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . I-I...... . . . . . . . . . . . . . . . . . . . . . . . . . 1.......... - . . . . -.- . . . . . . . ..- - . . . . . . . _...I . . . . . . - . . . . . . . . . . . - .~..................~...................................................,..............., I 
11 J. _I.... . . . . . . . . . . ..a......-.-“..^-..- . . . . ---I-“- . . . . . . . . _“.I..._ . . . . . . . . . . . . - . . . ..- - . . . . . . . . . . . . . . . . . . . . . . . . -..-- . . . . . ..-.... I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. ..... ........, I 
1 0 J..--...“..-...-........-....--~.~”-~-~-.......~-............-................----..........-.-.~...........-.-.................-.........,.......,.-........ .._... . . . ..._...._...____.....,..,,, 

a: 00 12:oo 16:OO 

Increment of 68.8 minutes 

21: 00 
Time 



am Visible Satellites us Time 
Stat ion : HIHERUA-2 Latitude 138 43’04”s Longitude 342 57’20”E 
Date : 22 Rug 1993 Zone : 030 Cut-off Elevation : 1U 

- 
Time 

Increment of 68 A minutes 
Page 1 of 2 Pages 

L 



am Visible Satellites us Time 
Station : HIHERUA-2 Latitude :38 43’04”s Longitude :142 57’20”E 
Date : 22 WY 1993 Zone : 838 Cut-off Elevation : 10 

Time 
Increment of 68.8 minutes 

Page 2 of 2 Pages 



fill-In-View PDOP us Time 
Stat ion : HINERUfk2 Latitude :38 43’84”s Longitude :I42 57’2VE 
Date : 22 Rug 1993 Zone : 0:08 Cut-off Elevation : 10< 

lumber of Sate1 1 ites 8 Channel Receiver 
10 I 

9 I.- .--____1-..-.1-1.,--.--- . . . . . . . I.-__---.-- . ...” . . . . . . . . . . . . ..-............ _-.- -..-..- --.- I I 

‘DOP 1 s 

10, 

0 
0: 00 I: 00 8: 00 12: 00 16:OO 20: 00 21 

Increment of 48.0 minutes I 
IO 
me 



All-In-View PDOP for MINERVA-2 
I 

I 

I .te : 22 Aug 1993 
'~irne : 0:oo -> 24:00 
Cut-off Elevation : loo 

Satellite Constellation 

13 14 15 18 22 25 29 
14 15 18 22 25 29 
14 15 18 19 22 25 29 
14 18 19 22 25 29 
14 18 19 22 29 
14 18 19 22 27 29 
14 18 19 22 27 28 29 
14 18 19 22 27 28 29 31 
14 18 19 27 28 29 31 
14 16 18 19 27 28 29 31 
16 18 19 27 28 29 31 

2 16 18 19 27 28 29 31 
2 16 18 19 27 28 31 
2 16 18 19 27 31 

7 16 18 19 27 31 
2 7 16 18 19 26 27 31 
2 7 16 19 26 27 31 
2 7 16 19 26 27 
2 7 19 26 27 
2 7 15 19 26 27 
2 7 13 15 19 26 27 
2 7 13 15 26 27 
2 7 9 13 15 26 27 
2 7 9 13 26 27 
2 7 9 12 13 26 27 
2 7 9 12 13 26 
2 7 9 12 13 24 26 
2 7 9 12 13 24 
7 9 12 13 24 
7 9 12 13 20 24 
9 12 13 20 24 
9 12 13 16 20 24 
3 9 12 13 16 20 24 
? 9 12 13 16 20 24 25 
3 9 12 16 20 24 25 
3 9 12 16 17 20 24 25 
3 12 16 17 20 24 25 
3 16 17 20 24 25 
3 16 17 20 22 25 
3 16 17 20 22 23 
3 16 17 20 22 23 26 
3 16 17 20 21 22 23 26 
3 17 20 21 22 23 26 
3 17 21 22 23 26 
3 17 21 22 23 26 28 

rime Rise Time Set dT 

: 0:oo 

PDOP Rise PDOP : 

0:oo 0:12 0:12 1.8 1.7 
0:12 0:22 0:lO 2.0 2.0 
0:22 0:37 0:15 1.8 1.7 
0:37 0:47 0:lO 1.9 1.9 
0:47 1:42 0:55 2.9 3.9 
1:42 2:22 0:40 2.5 2.3 
2:22 2:42 0:20 2.0 1.9 
2:42 2~57 0:15 1.8 1.8 
2~57 3:02 0:05 2.4 2.4 
3:02 3:07 0:05 1.6 1.6 
3:07 3:22 0:15 2.2 2.4 
3:22 4~27 1:05 1.6 1.8 
4:27 4:42 0:15 2.1 2.1 
4:42 5:12 0:30 3.0 2.6 
5:12 5:32 0:20 2.2 2.1 
5:32 5:57 0:25 1.6 1.6 
5:57 6:17 0:20 1.8 1.7 
6:17 6:22 0:05 2.4 2.4 
6:22 6:37 0:15 2.8 2.9 
6~37 6:42 0:05 2.5 2.5 
6:42 7:17 0:35 1.8 2.0 
7:17 7:27 0:lO 2.2 2.2 
7~27 7:47 0:20 1.8 2.0 
7:47 8:02 0:15 2.4 2.4 
8:02 8:42 0:40 2.1 1 
8:42 8~47 0:05 2.7 2.1 
8~47 9:42 0:55 2.1 2.4 
9:42 10:02 0:20 4.0 4.9 

10:02 10:12 0:lO 6.1 6.2 
10:12 lo:52 0:40 2.1 2.7 
lo:52 11:22 0:30 5.3 3.5 
11:22 11:37 0:15 2.1 2.3 
11:37 12:07 0:30 1.8 1.9 
12:07 12:12 0:05 1.7 1.7 
12:12 12:27 0:15 2.2 2.3 
12:27 12:37 0:lO 2.2 2.3 
12:37 13:12 0:35 2.4 2.1 
13:12 14:12 l:oo 2.7 2.2 
14:12 14:22 0:lO 2.5 2.4 
14:22 14:37 0:15 2.0 2.2 
14:37 15:27 0:50 2.0 2.1 
15:27 15:42 0:15 1.8 1.7 
15:42 15:47 0:05 2.6 2.6 
15:47 15:57 0:lO 2.7 2.8 
15:57 17:17 1:20 2.0 2.3 

Latitude 
Longitude 

Zone 

. . 38O 43' 04" S 
: 142O 57' 20" E , 

Page 1 of 2 Pages 



All-In-View PDOP for MINERVA-2 

I Date : 22 Aug 1993 
Time : 0:oo -5 24:00 
Cut-off Elevation : loo I 

I atellite Constellation 

1 3 17 21 22 23 26 28 17:17 17:32 0:15 1.9 
1 3 21 22 23 26 28 31 17:32 17:57 0:25 1.6 
1 3 17 21 23 26 28 31 17:57 18:07 0:lO 1.7 
1 3 17 21 23 28 31 18:07 18:27 0:20 2.1 
13 9 17 21 23 28 31 18:27 18:32 0:05 1.9 
1 9 17 21 23 28 31 18:32 19:12 0:40 2.3 
1 9 15 17 21 23 28 31 19:12 19:17 0:05 1.7 
1 9 12 15 17 21 23 28 19:17 19:27 0:lO 1.7 
1 9 12 15 21 23 28 31 19:27 19:47 0:20 2.2 
1 9 12 15 21 25 28 31 19:47 20:02 0:15 1.6 
1 12 15 21 23 25 28 31 20:02 20:32 0:30 1.8 
1 12 15 21 25 28 31 20:32 20:57 0:25 2.1 
1 12 14 15 21 25 31 20:57 21:02 0:05 1.9 
1 14 15 21 25 31 21:02 21:32 0:30 2.6 
1 14 15 21 25 29 31 21:32 21:42 0:lO 2.1 
1 14 15 21 25 29 21:42 22:12 0:30 2.2 
1 14 15 25 29 22:12 22:52 0:40 3.1 
1 14 15 22 25 29 22:52 23:02 0:lO 2.5 

14 15 22 25 29 23:02 23:07 0:05 4.0 
13 14 15 22 25 29 23:07 23:17 0:lO 2.0 
13 14 15 18 22 25 29 23:17 24:00 0:43 1.8 

Time Rise Time Set dT 

Latitude : 38O 43' 04" ,c 
Longitude : 142O 57' 20" E 

Zone . . 0:oo 

PDOP Rise PDOP Set 

1.9 
1.5 
1.7 
2.2 
1.9 
2.3 
1.7 
1.7 
2.2 
1.7 
1.9 
1.9 
1.9 
2.2 
2. 
2 
3:; 
2.7 
4.0 
2.1 
1.8 

Page 2 of 2 Pages 



APPENDIX H 

DAILY LOG SHEETS 



I \I-ibt-L UUl\LL I -33 I I \r-lLlr--l L .l,,‘b I CL, 

DAILY b .LCORD SHEET 
c -- 

Client : L/-j? Job No &,3r4~,35 Dote : 3 . q- q-3 Vessel : ~&CA I%L,~.J Anchors / Tpdrs 

RACAL Equipment on Kd Op konQ RACAL Equipmentonf3oord Op NonOp RACAL Personnel Consummobles Laid Recweted 
-p-e.- _- 

SKYFIX ST0 12 / VELOCITY PROBE i/, - L LLF / ITEM USED REMAIN 

SYLEDIS 

- 

ECHO SOUNDER (20/25) < j &c’;T, -h SIDESCAN PAPER 

MICROFIX SIDESCAN (595/53l/PINGER) il &LL G VSOUNDER PAPER 
-- 

ARGO BOOMER (DELPH /EPC) ELICS PAPER 
.- ---- 

GNS SPARKER (DELPH /EPC) DISKS 

GYRO CORING (GRAVITY /GRAB) PRINTER CART 

TRIMBLE SST’S THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 0. c-3 had)\ 

SONARDYNE COMPATTS 

SONARDYNE PAN 

SONARDYNE(D~~~~/WI~/F~~) ‘). 

DIARY OF OPERATIONS : 

Forms ore lo be ampleted dolly In dupkotr on oil vnrcls. 
I 

Each form should be countersigned by the Clients Reprcstntotlve, 
rhlchevmr is the eorllw, when they rhould be returned to the PERTH otfice. 

the ortginol balng rotolnad on board until the nckt crew chongr or at the rnd of job, 

Tronsponden b be llslrd h type and teriol numbers FolIowIng codes to be used : L - Lold, R - Recovered, FR - Foiled to Reply, FS - Foiled to Surtocc. 

Signature Signature A/: &l-L? * 

CLIENTS REPRESENTATIVE 



I 4 

Client : ati F  Job No $\‘i,~~/,&s Date :q.q ~~ 1 Vessel $k,ci(; &I~CL d Anchors / Tpdrs 

RACAL Equipment on Board Op fbnQ RACAL Equipmentoo 6md Op hk.m @  RACAL Personnel Consummobles Loid Remvered 

SKYFIX i’.lC $-AT I* ST0 12 / VELOCITY PROBE ,& i(. LbiY/ ITEM USED REWUN 

SYLEOIS ECHO SOUNDER (20/m ms  5 ILTTP7 SIDESCAN PAPER 

M ICROFIX SIDESCAN f!59!&‘53l/P~) 15~ 13 &LL L VSOUNDER F%PER 

ARGO BOOMER (mv/EPC) IM  ELICS PAPER 

GNS 2 ,7’ t;3w SPARKER ( DELPH /EPC) DISKS 

GYRO ,vZK \c I .5x) CORING (GRAVITY /GRAB) PRINTER CART. 

TRIMBLE SST’S THEODOLITE / E D M  CLIENT Personnel EPC ROLLS 

TELEMETRY UNDERWATER TRACKING 6 Li\t4ow~~ 

SONARDYNE COMPA‘I-TS g 4 ,do 

SONARDYNE PAN 4 I&’ 

SONARDYNE(Dunlur/Wim/Fhh) 1 1 

DIARY OF OPERATIONS : 
Cc 

,-)fj;F - Lq~,:,@&d L% ?Pi cz. k hti,4GCs kt ( _ &I- :K Jr IAd c3& “CL&& b4 Yw!J c&a. I , 
c&j-a - (o(~th&I\c& tl uiDIhD/\f: . ’ 5crc Ih% tin c4 G;rM<t’2 0’. r ode tr;‘x th~;o~ c cx4d MO;/lLkh~ ca h% , 3 

Fwmi  ore lo be complr?ed doily in duptlcote on oil vntetr. Each fm should be countersigned by the Client8 Representofive, 
filchever I* lk eorller, when thy 8hould be returned to the PEf lTH office. 

the OriOinOl b4kg rrtolnrd on boord unlil lhe next crew chongo or ol the end of job, 

Tronrponden b be IWrd by type ond serial nunberr. FolIowIng Coder lo be used : l. - Lord, R  - Recovered, FR - Foilrd b Reply, FS - Foiled to Surfocc. 

Si-ilure 
SURVE&@t/ENGINEER CLIENTS REPRESENTATIVE .a - 



I 

Form8 arc to be completed doily in duptlcoto on oil vrtrclr. 
J 

Each km should be countcrtignrd by the Clkntr R~prcrrnlotlvc, 
*khtw ta the mrltw, rhcn they thould be roturnrd to the PEftTH otfice. 

thr OrIginat batng rotolnrd on boord until the next crew change or at the rnd of job, 

tronrpon&rr b k llrtrd by type and reriol nwnbcrc Following codes to br wed : I. - Lold, A  - ftacovered, FR - Follrd to Reply, FS  - Foikd to Surtocc. 

. 
$‘- fure 

SURVEYO@ NGINEER 
p. &&L-L &’ * 

‘. _ 
CLIENTS REPRESENTATIVE j 



1 RACAL Equipment OCI EIoard 

SKYFIX 

SYLEDlS 

&rCL ibAr 

I SONARDYNE PAN ‘d I 

I SONARDYNE(Dunlur/Win/FWI) 

I \HLC4l- dlnLblV nLJ3 I I \UlJn I IIVII I tu 

G 
. ‘. . 

DAILY i&CORD SHEET 

Job No ‘flz(34-//l e,3.;’ Dote :b..qq3 1 Vessel : ?bc,r,c ff~k,u &cRwts 1 Tpdrs 

Op WtQ RACAL Equipment on 0oard Op tuor(op RACAL Personnel Consummables Laid Recwered 

J ST0 I2 / VELOCITY PROBE J )(. L-Lb{ ITEM us&D - doI 

ECHO SOUNDER (20/h) l/ SIDESCAN PAPER 

SIDESCAN ( w53t,P&R, d 

5. OfAT 602 &z 

0. ih=AL E~SOUN~R wwt 

BOOMER (DhH /EPC) d ELICS PAPER 

J SPARKER (DELPH /EPC) DISKS 

d CORING (GRAVITY /GRAB) PRINTER CART. 

THEODOLITE / EDM CLIENT Personnel EPC ROLLS 

UNDERWATER TRACKING 6. /=-a t4ouO) 

*J 

J 

DIARY OF OPERATIONS: 3 

, i 
7 

TV 

I -.- 

Forms are to be compleled dolly in duplicate on 01 verse~r. Each form should be counlcrtigned by the Clicntr Reprcrrntotlve, lh@ OrlQlfWl bring rrtolncd on board until the next crew chongo or al Ihe end of job, Tl 
Achew 18 the torlltr, *hen lhby should be rrturnrd to the PERTH office. . 

%.I 
tronrponden lo be llslrd by fype and rcriol nunbers. Following CO&S !o be used : L - Lold, R - Recovered, Ff? - Foiled k Reply, FS - Foiled to Surhxc. 

Signuture 
SURVE~ENGINEER CLIENTS REPRESENTATIVE 
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