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1. INTRODUCTION

WRASSE NO. 1 was drilled by ESSO AUSTRALTIA LTD. in the Bass Strait,
Australia.

Well co-ordinates were:

Latitude  : 382 19' 27.74" S
Longitude : 1487 16" 31.14" E

The well was drilled by South Seas Drilling Company's semi~submersible
rig '"SOUTHERN CROSS", and monitored by Core Laboratories Extended
Service Field Laboratory 2007.

WRASSE NO. 1 was spudded on 27th October 1983 and reached a total
depth of 2984 metres on 20th November 1983, a total drilling time
of 26 days. The main objective of the well was to appraise the
low stand fan complex in the Turrum Formation which was located at
666m from the rig location at a depth of 2570m TVD (2714m MD). The
target had an azimuth of 264  relative to the rig location.

Elevations were:
Kelly bushings to mean sea level ....ceevesrvrescerseesse 21m
Water depth ..iiieieincresnesensesoroorssccosrocnsnonsss 65M

Kelly bushings to mean sea bed ....vviercveenrecessesees 86m

All depths used in this report and accompanying logs refer to depth
below rotary kelly bushings (RKB).

Core Laboratories personnel involved in the logging of WRASSE NO, 1
were as follows:

M. MOWATT - Unit Supervisor

T. CHARLES - Pressure Engineer
B. GIFTSON - Logging Crew Chief
B. PAULET - Well Logger

P. DENTON - Well Logger

E. DIESPOSTI - Well Logger

M. KISSANE - Well Logger







RIG INFORMATION SHEET

0 444 company ESSU AUSTRALIA LTD.

VI f WELL WRASSE NO. 1

OWNER SCUTH SEAS DRILLING COMPANY
NAME AND NUMBER SOUTHERN CROSS ( NU 107 )
TYPE SEMI-SUBMERSIBLE , TWIN HULLED.

DERRICK, DRILL FLOOR | DERRICK: LEE C MOORE, 152* HIGH X 40° AT BASE.
& SUBSTRUCTURE LOAD CAPACITY OF 1 DOO 00O 1lbs

DRAWWORKS OILWELL E-2000 DRIVEN BY 2 GE 752 ELECTRIC MOTORS.

CROWN BLOCK LEE C MOORE 27458 C. CAPACITY 500 SHORT TONS.
TRAVELING BLOCK ODILWELL A 500

SWIVEL ODILWELL PC 425

ELEVATORS BYRUmmmmN
'KELLY & KELLY SPINNER | DRILLCO 54"x S0°' HEX KELLY

ROTARY TABLE UILWWMUTUR
ROTARY SLIPS VARCO DCS-L

MUD PUMPS TWO OILWELL A 1700PT. RATED AT 1600HP

FOUR MUD TANKS HAVING A TOTAL CAPACITY OF 1200 BBL,AND ONE PILL
TANK HAVING A CAPACITY OF 105 BBL.

MUD SYSTEM TWO MUD HOPPERS POWERED BY 2 MISSION 6x8" CENTRIFUGAL BY Two 700 |

HP ELECTRIC MOTORS.

DESANDER s 1 DEMCO 4 CONE 12" mODEL NU 124

DESILTER 3 1 DEMCO 4"-16H 16 CONE

DEGASSER 3 1 SWACO MODEL N” 36

SHALE SHAKERS s 2 BRANDT DUAL UNIT TANDEM - GHI DUAL UNIT.
BLOWOUTPREVENTORS | THREE SHAFFER L.W.S. 183" - 10 000 psi

|_TWO HYDRIL G.L. 182" - 5000 psi

FOUR VALV CON ACCUMULATORS. . 2" - 10 _000ps]

WELL CONTROL EQuiP. | CHOKES:2 C.I.W. ABJ H2 2 1/16" - 10 000 psi,] SWACO SUPER CHOKE

TUBULAR DRILLING DC s 63" x 2 13/16" (4™ IF TJ)

FQUIPMENT B " x 2 13/16" (6 5/8" H90 TJ)
97" x 3" (7 5/8" H90O YJ)

HWDP 3 S" S501b/ft GRADE G (63" 0D 43" IF TJ)

DP__ i 5" 1931b/ft GRADE G&E(6 3/8" 0D 43" IF TJ)

CEMENTING UNIT HALLIBURTON HT-400 UNIT

MONITORING MARTIN DECKER s MUD VOLUME TOTALIZER

EQUIPMENT 6 CHANNEL DRILLING RECORDER

4 PRESSURE GAUGES

FLOWSHOW INDICATOR

POWER SUPPLY 2 EMD MD 18 DIESEL ENGINES RATED AT 1950 HP FACH
1 EMD MD 12 DIESEL ENGINE RATED AT 1500 HP

DIRECTIONAL EQUIP. -

MISCELLANEOUS (E.G. RISER, COMPENSATION SYSTEM., P N
RISER:REGAN FC-7 TELESCOPIC 21 10.8LUS FLoW DIVERTURMENT

CASING POWER TONGS:ECKEL 13 3/8"(20 000 ft 1lbs),20" (35 000 ft lbs)
CMT BULK TANKS33x1570cu Ft.RISER TENSIONER3:6WESTERN GEAR,SO°STROKE,B0 00Olbs.
MUD BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS s 4 WESTERN GEAR 16 000 1bs,40‘STRDK1

7520485 (CL 1151)




3. WELL INFORMATION, PROGRESS AND HIGTORY
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COMPANY

ESSO AUSTRALTIA LTD.

WELL INFORMATION SHEET

WELL__ WRASSE NO. ]

Sheet No._1__

WELL
NAME

WRASSE NO. 1

OPERATOR

ESSO AUSTRALTIA LID.

PARTNERS

B.H.P.

RIG

OWNER

SOUTH SEAS DRILLING COMPANY

NAME OR NUMBER

SOUTHERN CROSS

TYPE

SEMI-SUBMERSTBIL

E

LOCATION

LATITUDE (X)

38° 19' 27.74"

S

LONGITUDE (Y)

148° 16' 31.14"

E

FIELD

GIPPSLAND BASTN

AREA

BASS STRAIT

COUNTY

STATE

VICTORIA

COUNTRY

AUSTRALTA

DESCRIPTION

_ WITDCAT

DATUM
POINTS

Ground Elevation

RKB to Ground Level

Mean Water Depth

65M

RKB to Water Level

21M

DATES

HOLE
SIZES

SPUD TOTAL DEPTH

Depth From
65M
224M
817M

2483M

20TH NOVE
Date To
27/10/83
29/10/83
09/11/83
20/11/83

27TH OCTOBER 1983
Bit Size No. of Bits No. of Reamers| Date From

26" 1 - 27/10/83
175" 1 - 29/10/83
125" 6 - 31/10/83
85" 7 - 13/11/83

Depth To
224M
817M

2483M
2984M

DRILLING
FLUID

Type
SEAWATER
SEAWATER GEL
SEAWATER GEL
SEAWATER GEL

Depth From
65M

224M
817M
2483M

Depth To
224M
817M

2483M
2984M

TO

TO

TO

TO
Hole Size''| Date Run
17% 30/10/83
12% 10/11/83
12% 10/11/83
12% 10/11/83
8.681 112/11/83
8.5 20/11/83
8.5 21/11/83

8.5 21/11/83
ob " [ID " |weight
22 21 -

20 19,124 194.4
13-3/8112,615 {54.5

9-5/8| 8.681 147.0

Logs Run

BHC-CAL~GR

MSFL~GR-BHC

LDT~GR

CST

VELQCITY SURVEY (WST)
DLIL-MSFL-GR~CAT, (MSFL_TOX FATLURE)
LDT~CNTH-GR~CAT,

SONTC~CNTH=CAI.-G
Grade Threads

WIRELINE
LOGGING

Depth From
827M
2482M
2483M
2465M
2979M
2982M
2982M

Depth From
2M
65M
65M
65M

Depth To
86M
802M
2280M
193O0M

2473M
2473M
2474M
Depth To

86M
208M
802M
2473M

~MSFI1.
Date Run
RISER
28/10/83 [BC 1
30/10/83 |BC 1 -
11/11/83 (G 1 -

Cement| Stages |E xcess

JV_ROX
BUTT
BUTT

X=52
K-55
N~-80

7620-484 (CL 1150)




WELL

COMPANY

WELL INFORMATION SHEET
(SUPPLEMENTARY)

ESSO AUSTRALIA LTD,

WRASSE NO. 1

Sheet No. 2 __

WIRELINE LOGGING (continued)

Depth | Depth | Hole Date
frgmM topM size'l run Logs run
2825 2473 8.5 21/11/83 | VELOCITY SURVEY (WST)
2982 2474 8.5 21/11/83 | HDT
8.5 21/11/83 | CST




PROGRESS LOG
ESSO AUSTRALIA LTD.

WRASSE No. 1
26 31
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WELL HISTORY

26th October 1983. Arrived on lgcation, set anchors and
ballasted down. Rig location 38Y 19' 27.74" 3,
1487 16' 31.14" E.

27th October 198%. et TGB in 65m of water. RIH with
Bit No. RR1 (HTC 3AJ) and 26" hole opener. Drilled 86m-

96m. The drill string got stuck due to pump problems,
worked pipe and POOH to TGB. Fixed pump fault. Drilled

to 224m. Circulated and displaced hole with high viscosaty
mud. Dropped survey. POOH to TGB. Recovered survey (¥ ).
RIH, circulated hole clean. POOH. Ran 20" casing.

28th October 1983. Continued running 20" casing.
Cemented 20" casing shoe at 208m. Ran BOP stack and
riser.,

29th October 1983. RIH with NB No. 1 (HIC 3AJ); tagged
cement at 195m. Drilled cement, then new hole from 224m
to 817.6m. Background gas was a trace until 440m where
it started to rise to 5 units. By 500m levels were 5-15
units and 15-20 units by 590m, rising to a peak of

3% units at 598m and returning to 15-25 units with an-
other 39 units peak from 755m. The bit was pulled at
817.6m for the 13-3/8" casing after a wiper trip. 40 kips
overpull was seen > stands £ and 3, and 1¥m of fill
when running back to bottom. B.U. were circulated with
3/34/2 units gas prior to POOH.

30th October 1983. Schlumberger made one logging run
(BHC-CAL-GR). Ran 13-3/8" casing. Set the shoe at
769m. Commenced drilling cement.

21st October 1983, Drilled cement then 6m ncw formation
prior to making a Phase III F.I.T. at 823m (13.98 ppg).
Drilled to 1001m; background gas rose to 70 units from
15=25 units before 900m with maximum of 108 units from
912m and 922m. A survey was made at 1001m (4 N 457 W)
prior to POOH6 RIH with NB No. 3 (HTC X3A) with a kick-
off B.H.4i. (2 bent sub and Dyna-drill). Deviateg hole
was drilled to 1047m where a survey was made (5.5 S 80~ W
at 1030m).

1st November 1983, om of £ill was reamed after the survey
before drillang regommenced to 1114m where another survey
was made (14~ S 81~ W at 1125.29m). Conducted a wiper trip.
1m of fill was encountered on RIH,Oand ngw hole drilled

to 1151m. A survey was made (19.5 S 81" W at 1125.2%m)
before FOOH. A new B.H.A. was made up to resume rotary
drilling and new hole was drilled to 1178m. Background

gas for the day was 15 units with trip gas of 10/57/16
units at 1001m. Maximum gas was 36 units from 1080m.

2nd November 1983%. Drilling continued at an average de-
viation of 26°. The bit was changed at 1252m. Trip gas




was 7—452—15 units. Maximum gas was 25 units from 1310m
(calcareous siltstone) and the B.G. was 10-15 units.

2rd November 198%. Drilled 124" deviated hole to 1450m.
Changed the bit at this point due to the decreased angle

of deviation. R.I.H. with Bit No. 5 (J1, 124") and drilled
ahead to 1607m. Maximum gaswas 27 units and the B.G. was
2-5 units. Trip gas from 1450m was 4-32-5 units.

4th November 1982. Drilled ahead to 1870m. Maximum gas
was 25 units (1805m, limestone) over a background of 5-7
unitse.

5th November 1983. Drilled ahead to 2080m. Maximum gas
was 29 units (1972m, limestone); and B.G. was 8-10 units.
Connection gas was detected from 1891m and 1910m with 9.0
ppg mud. (The mud weight was increased to 9.2/9.3 ppg).
Changed the bit at 2080m (40 hours on the bit - graded

at 3-8-1/8). The Lakes Zntrance formation was reached

at 2010m.

oth November 1983. R.I.H. with Bit No. 7 (HIC X3a, 12a")

and drilled to 2£502m where the bit was pulled to run a Dyna-
drill (in order to regain the required azimuth of deviation).
Maximum gas was 37 units, and the background was 10-15 units.

7th November 198%. Drilled 94m of new formation with the
Dyna-drill, before pulling it at 2396m. Maximum gas was
18 units, and the B.G. was 6-8 units.

8th November 1983. Reran Bit No. 7 and drilled to the 9-5/8"
casing point, 243%4m. 170 units of trip and reaming gas

were detected from 2396m. Tripping out at the casing

point, severe overpull was experienced on the first 5 stands,
80 the string was ran back to bottom and the tight spots

were cleaned (8-27-3 units «.T.G.).

9th November 198%. Conducted a wiper trip to the shoe,
but the hole was sloughing. It took 6 hours to run and
ream to bottom from the 13-3/8" shoe. Weighted up the
mud (11.0 ppg) to control the formation. Drilled ahead
to 2483m to drill past the sloughing formations. Made a
short wiper twip before pulling out of the hole.

10th November 1983 Schlumberger made the following log
runs at the proposed 9-5/8" casing point:

MsFL-GR~-BHC
LDT-GR
CaT

11th November 1983. Conducted a wiper trip (trip gas was
5-50-7 units). Ran the 9-5/8" casing.

12th November 1983. Cemented the casing shoe at 2473m.
Tested the stack and 9-5/8" casing. Schlumberger ran a
velocity survey (WoaT).




12th November 1983. R.I.H. with Bit No. 8 (HIC X3a,
81" ); tagged cement at 2412m; drilled cement then 6m
of new hole to 2489m. Performed a P.I.T., obtaining

a leak-off at 2489m (TIMD) of 17.2 ppg (2356.3m TVD).
Drilled 8%" hole to 2545m, where the bit was pulled.
Penetration had died right off due to two locked cones.
Maximum gas in the drilled interval was 8 uni‘s, over
a B.G. of 1-2 units.

14th November 1983. R.I.H. with Bit No. 9 (HIC X34, 84")
and drilled to the first core point, 2588m. (Maximum gas
was 5 units; and the B.G. was 1-2 units). Tripped out
after a short wiper (1-6-1 gas units).

A5th November 198%. Cut Core No. 1 from 2588m - 2597.4u.
Recovered 9.3%6om (1700%) - the lithology was calkareous silt-
stone interbedded with calcareous shale. R.I.H. with a
new J22 bit and drilled 8%" hole down to 2645m. During
the coring run gas remained below 1 unit. Trip gas from
2597m was 1-7-2 units. Maximum gas in the drilled inter-
val was 3.5 units (from 2609m) and the background was

1 unit.

deth November 1983%. Drilled 8%" hole, at rates of 5-7m/hr,
down to 2Y42.2m. POOH to core-bottoms up sample had 5%
sapdstone with 1.5 unigs gas. The survey recovered was
22° (azimuth was 269.5°). RIH for core No. 2. Maximum
gas was 2.5 units over a background of 1.4 units in the
drilled interval to 2742.2m.

17th November 1983. RIH with core barrel and circulated

bottoms up (1-7-1.5 units) prior to cutting core No. 2.
Background gas whilst coring was 1 unit. On FOOH at 2751.4,
some 60k overpull was experienced. 9.1m of core No. 2
(Siltstone) was recovered (99%). R.I.H. w/NB No. 11.

Trip gas was 8 units; background gas was 1 unit with a
maximum of 2.6 units. Continued drilling 8.5" hole to
2787m.

18th November 1983, Drilled ahead to 2806m where, after

a flow check (no flow) bottoms up were circulated following
a drill break (ROP increased from 7m/hr to 22m/hr). No
show, so drilling resumed. A flow check was made at 2818m
(no flow); drilled ahead to 2887m._ FUUH due to high
torque, having dropped survey (21%° 269%° azimuth) RIH
with NB No. 12 (HTC J22).

19th November 1983, Continued RIH with NB No. 12. High
torque on getting to bottom. Trip gas was 0.5/8.3/0.6
units. Drilled ahead to 2967m.

20th November 1983. Drilled ahead to T.D. (2984m) made
wilper trip - up to 220 kips overpull was experienced.

On the first two stands, the pipe became stuck but it
was worked free. RIH and circulated bottoms up O.5/4.3/
0.6 units. FOOH; Schlumberger logs were then run,
starting with the DLL/MsFL/GR/CAL,




21st ﬂ0vember 1983. Continued running Schlumberger logs.

LDT/CNTH/GR/CAL
BHC/CNTA/MSFL/GR/CAL
VELOCITY SURVEY

HDT

CST

2end November 1983. RIH with open-ended drill pipe and
set cement plugs between 2775m-2607m and 2607m-2438m.
Bottoms wp gas was 0.5/8.5/1.0 units. POOH. Laid down
drill pipe. Set bridge plug at 2300m. Cut 9-5/8" casing
at 350m with Pengo cutter. Retrieved 9-5/8" casing.

23rd November 1983. Laid down 9-5/8" casing. Set plug
No. 3 between 400m and 300m; squeezed 11 bbls to 450 psi
Laid down drill pipe. Cut 13-3/8" casing at 178m with
Pengo cutter. Retrieved 13%-3/8" casing and laid down
same. RIH and tagged cement at 295m, displaced hole with
seawater. Set plug at 208m-118m and squeezed 18 bbls
cement, Laid down drill pipe, pressure tested plug No. 4
to 500 psi.

24th November 1983. Pulled stack and riser. Cut 20"
casing at 100m and retrieved it. Deballasted rig. Pulled
anchors 3 and 6. Waited on day light.

25th November 1983. Waited on daylight. Pulled the re-
maining anchors. Commenced the tow to the next location
(WIRRAH NO. 3).




4. LITHOLOGY AND CORE-Q-GRAPHS
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LITHOLOGY 'SUMMARY

Lakes Entrance Formation (244m - 1975m)

Calcarenite was the dominant lithology found in the top portion of
this section. The calcarenite was white to-medium grey, occasionally
dark grey with traces of black specks, firm, angular to sub-angular,
detrital, abundant fossil frags, broken ribbed shells, fenestral
corals, bryozoa, ostracods, with minor traces of loose quartz grains
being brown, medium to coarse, very well rounded, and moderately
sorted. From 480m onwards formation temds to be more silty,
Calcisiltite was the major lithology encountered in this section,

It was light grey to dark grey occasionally buff, soft to firm,
slightly argillaceous, with common shell fragments and forams,

With increasing depth, thick sections of dolomite were encountered
between 1040m - 1075m which was medium dark grey, hard to brittle,
angular and crypto-crystalline. TFrom 1075m onwards this section was
mainly calcareous siltstone. It was observed as light grey - medium
grey, very soft, sticky, partly argillaceous, with traces of pyrite
and forams. Background gas averaged 10-30 units with the presence
of C1 - C4; maximum gas was 110 units from 910 units,

Latrobe Group

Unit F. SHALES AND SANDSTONE

The top portion of this section was dominantly calcarenite with minor
dolomitic beds and with increased depth, claystone was encountered.
Towards the lower portion of this section shales were present,

Calcarenite was dominantly medium light grey, occasionally off-white,
fine to medium grained, subrounded, calcareous, with argillaceous
matrix and forams present. Dolomite was found to be dark olive
brown, very hard, even texture, crypto-crystalline., Claystone was
of a medium dark grey, soft to firm, uniform texture and appearance,
angular to elongated grains, moderately calcareous, slightly silty,
traces of pyrite, microfossils and ostracods. The shales found in
this section were medium dark grey to slightly brown, subfissile,
angular, elongated to platey, slightly calcareous, slightly silty
with common traces of pyrite and lignite. Average background gas
was 10-30 units, with the presence of C Maximum gas
monitored in this section was 35 units at 22§2m with C1 - C3.

Unit E. (253Im = 2615m)‘SHALE'PRONE'FACIES

This section mainly comprised of claystone, calcareous siltstone
interbedded with shale. Lithological descriptions were very much
the same as the above section. One core was cut, and recovery was
99.67%. Maximum gas in this section was 38 units with C1 - 02
present (Calcareous siltstone),

Unit C. (2615m - 2714m) SAND PRONE FACIES

Calcareous siltstone was mainly encountered throughout this section
but gradually becoming more carbonaceous, towards the base of the
section. Siltstone with minor interbeds of sandstong were present.
Siltstone was medium grey to dark grey, firm to hard, angular
cuttings, micromicacous, quartzose, moderately calcareous and
carbonaceous. Sandstone was white to clear quartz grains with fine




aggregates and medium-coearse loose grains which were angular to
rounded with dolomitic cement, no visible porosity, no shows,
traces of minor yellow mineral fluorescence. Maximum gas was
2.4 units at 2615m (C1 only).

Unit B. (2714m - 2782m) SHALE PRONE FACIES

Three main lithologies encountered here were siltstone, claystone
and sandstone. Siltstone and claystone were very similar to the
above group, and sandstone was observed as clear, loose, angular
quartz grains, poorly sorted, coarse to fine, no matrix or
cementation, moderate visible porosity, no shows. Maximum gas

was about 2 units at 274lm with presence of C, only., Core No. 2
was cut and recovery 9.2 metres (99.9%) of carbonaceous, calcareous,
glauconitic siltstone.

Coarse Clastics (2782m -~ 2984m)

Sandstone and siltstone were the deminant lithologies found in this
section with minor coal seams. The Sandstone was white to clear,
quartz grains with fine aggregates and loose grains, medium to coarse,
angular to rounded, dolomitic cement, poor visible porosity, minor
yellow mineral fluorescemce. The siltstone was mainly dark greenish-
grey to light grey, hard, angular, slightly carbonaceous and

slightly argillaceous. The coal was black, firm with conchoidal
fracture. Maximum gas was about 2 units at 2944m with presence of

C1 - Cz.




CORE—-O0O-GRAPH

l CLIENT: ESSO AUSTRALIA LTO.
WELLa ' WRASSE No. 1
I CORE NO. 1
INTERVAL CORED FROM 2588.8m. TO 2587.4m.
l CUTs 8.4 - RECOVERED: 8. 4m. ¢ 8S8. 8% >
FORMATION, TURRUM FORMATION — UNIT F
BIT MAKE & TYPE:s CHRIS. RC4
l CORE BARREL SIZE: 8. 7S5in. x 4. BB1im.x 18, 8im.
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CORE-O0O-GRAPH

CLIENT: ESSO AUSTRALIA LTD.
WELLa WRASSE Neo. 1
CORE NO. 2

INTERVAL CORED FROM 2742, 2m. TO 2751, 4m.
CUT: 8.2n RECOVERED: 8. 2m. ¢ 839. 6X >
FORMATION: TURRUM FORMATION - UNIT C
BIT MAKE & TYPEs CHRIS, RC4

CORE BARREL SIZE. 6. 7Sirm. x 4.8@im. > 18.61m.
BIT SIZE: 8. 52 MUD WT.: 8.6

ROP M /HR

12 i







EXTENDED SERVICE INTRODUCTION
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The Dore Laboratories Extenderd Service Package includes

sensors, recorders and computer facilities useful in the drilling
operation, for the detection of abnormal formation pressure, and the
optimization of drilling.

Presented araphically an Core Lahoratories F.8. logs (discussed
individually din the following section of this report) are the various
functions necessary for well controel,;. abnormal formation pressure
detection and drilling eptimization,

Qther available services include electric log interpretation programs

for the wellsite geologist, hydravlics (synthesis and analysis), well
kill, cost per foot, bhit nozzle selection, swab and surge created by pipe
movement, and bit performance programs for the drilling engineer.

Core Laboratoeories E.8, legs include the Ffollowing
E.8, PRESSURE LOG

Information plotted en this log includes formation pore pressure, mud
-weight in and formation fracture pressure. This is plotted on linear
graph paper at a vertical scale of 1:3000. The formation pore pressure
and fracture pressure gradients are based on all available information,
This is the conclusion leg, therefore the information may be wmodified by
results from formation drill stem tests, data from adjacent wells, kicks,
R.F.T.”s, and Fformation breakdown tests,

CORE LAR DRILL DATA PLOT

This ploet, which is drawn while drilling is in progress, is the primary
tool by which formation overpressure is detected. Drawun on a 1:3000 scale
it is particularly useful in that five plots are drawn side by side,

and thus any trend can be readily recognised,

The main plot is that of the corrected "d"exponent, which is presented
on a logarithmic scale. The "d" exponent was first developed by Jorden
and Shirley in 1966 to assist in interpreting rate of penetration data
by normalizing for rotary speed and weight-on-bit per inch of bit diameter.

The modified "do” exponent was propoesed by Rhem and McClendon to compensate
far increases in mud weight, This involves multiplying the standard

"d" expenent value by the inverse ratio of the mud weight., A multiple

of 9 ppg was used for convenience to return the magnituvde of the "do"

to a comparahle value of it‘s uncorrected state. In this case, a multiplier
of 10 ppg was uvsed, The equation for "dc" is therefore !

¢ ROFP

L T I
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Deviations from the normal "do's trend may be interpreted as heing

due to a change in formation pore pressure. An equation derived by Eaton
is used in an attempt to evaluate pore pressure from deviations in the
"doets plot,. This method of overpressure detection can be fairly accurate
for homogeneous shales, but where the sand/silt/shale ratio varieg a
great deal, dinaccuracies often occcur,

The other main plots are a logarithmic rate of penetration, which
complements the "dc"s plot and a linear ploet of total mud gas.

Shale densities are also plotted on a linear scale in order to shou

up a decreasing density trend, and hefice a8 possible transition inte
abnormally pressured shales., The points are determined by measuring the
density of air-dried shale samples in an accurately calibrated liguid
density column,

An dnterpreted litholegy column dis also included on the log, as is a
plet of mud density in , to assist in interpretation. All relevant
information, such ag casing poeints, bit runs, etc. are also included.

E.G, GEO-PLOT LOG

This is ploetted by the computer while drilling is in progress. At a

later date this plot can be re-run on different scales to suit the client,
"The data is stored on magnetic tape during the drilling operations,
Functions plotted on this log are ! rate of penetration, corrected

"d" exponent, break-even analysis, formation pore pressure, mud density in
and formation fracture pressure,

A Geo—-plot is included in this report, at a scale of 1:5000.

.8, FLOWLINE TEMPERATURE, FLOWLINE TEMPERATURE END-TO-END PLOTS

Flowline temperature and end-to-end plet of flowline temperature are

the two main plots relating to the temperature of the returning drilling
fluid., These are pletted on a vertical scale of 1:5000. The use of these
plots as an indicator of the presence of over-pressure takes secondary
role to the E.8., drill log. Continucus ohservation of flowline temperature
may indicate an increase in geothermal gradient. Factors affecting
temperature are noted on the log, such as new bit runs, changes in the
circulation rates, circulating cuttings out and the addition of water
and chemicals to the active mud system., Since the goal of the end-to-end
plet is to provide a representation of the geothermal gradient, all
surface changes which would cauvse artificial changes in ths Ffleouwline
temperature are disregarded,

ELECTRIC LOG PLOT

A plot of shale resistivity (ohr-metres squared/metre), sonic travel

time (microseconds per foot), bulk density (gm/cec) and neutron

porasity (X)), may be made using data supplied by Schlumberger. Two-cycle
semi-log paper is used, with a vertical scale of 1:10000., As far as possible
only clean shale points are selected and plotted. The relatively

compressed vertical scale makes deviations from the normal compaction

trend easier to didentify,




PROGRESS LOG

This is the traditienal presentation of foeotage against elapsed time
in days., It shows actual drilling time from spud toe total depth.

DATA RECORDING

Data is recorded on tape while drilling, both as raw input numhers and
computer calcuvlated numbers. This data can be accessed later for use in

interpretative programs or to review data, Comprehensive data lists are
included in this report.

MUD DATA SHEETS

These are a record of the mud properties while drilling, and are
derived from the mud engineer’s daily report.

DRILLING PARAMETER PLOT

The drilling parameter plot shows : rate of penetration, weight-on-bhit,
rotary speed, pump pressure, hvdravlic horsepower, impact force and

jet velocity, This plet is drawn by the computer and is designed to aid

the drilling engineer in drilling oeoptimization., The scale chosen here
ig 1:30040,

HYDRAULIC ANALYSES
During drilling, routine hydraulic analyses are calculated by the

computer, and these are made available to the drilling engineer. This report
includes a sample hydraulics for each 100 metres.

GAS COMPOSITION ANALYSIS

For each significant gas show the chromategraph results are analysed
using twe techniques -

1. Log plot
2, Triangulation plot

Both plots are included in this report.




GRAPHOL.OG

This is pletted on the industry-standard ferm on a vertical scale of
1:500., Rate of penetration is plotted in metres per hour, together with
mud gas chromategraphy results, Total gas dis alsoe plotted, and a
percentage lithology log is drawn., & lithology description is presented
in an abbreviated form, A11 relevant drilling data is included, as is
bit and mud data.

MISCELLANEQUS

Various data collected from this well are also included in this repoert
for reference. These include formation leak—off test data, R.F.T. and
well test data where appropriate.,




CORE LARDRATORIES EQUIPMENT

Core laboratories Field Laboratery 2007 monitoring equipment includes
the following

A, MUD LOGGING

T.H.M. total gas detector and recorder.
F.I.D. (Flame Ionization Detector) chromatograph and recorder,
Cuttings ges detector,

Gas trap and support equipment for the above,
Pit volume totalizer and recorder.

Digital depth counter,

Two integrated pump stroke counters,
Hltra-vielet fluoroescope,

Einocular microscope,

Calcimeter.

Stearm-still gas analyzer.
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B. EXTENDED SERVICE PACKAGE

1. HEWLETT PACKARD %825E desktop computer,

2, HEWLETT PACKARD 9872H ploatter

3. HEWLETT PACKARD 26314 printer.

4, Two HEWLETT PACKARD 2621P wvisuval display units, {(one located in the

client’s office),

%, Hookload/weight-on~bit transducer and recorder.

&, Rotary speed sensor and recorder.

7. Gtand-pipe pump pressure transducer and recorder,

8., Mud flow out sensor and recorder.

Y., Mud temperature sensors and recorders (in and out),
10, Mud conductivity sensors and recorders (in and out).
11, Mud density sensors (in and out) and recorders.
12, Rotary torque sensor and recorder.
13, Shale density apparatus,
14, Hydrogen svliphide gas detector.
1%, Carbon dioxide gas detector.
16, DATALOGGER computer, monitor and impact printer.
17, DIGITAL remote paging display (located in the client’s office).
18, Casing pressure transducer and recorder.

All the above sensors and gas detectors have displays on the DATALOGGER
monitors except the Cuttings gas detector and steam—-still,




CORE LARORATORIES MONITORING EQUIPMENT
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DEPTH

PDepth registered every 0.1 metres and rate of penetration calcuvlated each
metre (or every .24 while coring?; ROP displaved on the computer monitor
and chart,

WETGHT ~ON-RIT

A Delaval 0-5000 psi, so0lid state pressure transducer is connected to the
rig’s deadline anchor. The weight-on—bit is calculated in the

Datalogger, and displayved {(with hookload) on the computer monitor and
recorder chart,

ROTARY SPEED

This is a proximity limit switch which pulses once for every revolution
of the rotary drive shaft. The value is displayed on the computer monitor
and a recorder chart.

PUMP PRESSURE

4ave Sos 4res sres seee meme sves brer meve Gemw ees ver beme

This is a Delaval 0-5000 psi transducer mounted on the stand-pipe manifold.
The pressure is displayed on the computer monitor and recorder chart.

CASING PRESSURE

This is a Delaval 0-0000 psi transducer mounted on the choke manifoeld.
The signal is displayed on the computer moniter and on a recorder chart,

PIT VOLUME
Four individuval pits are displayed on the monitor. The pit volume total
is calculated by the Datalogger and displayed on the moniter. The

1 barrel,

In addition, a sensor is fitted to the rig’s trip tank, so that hole
fill—up during trips may be closely monitored, A recorder chart displays
the levels of the active pits, the pit volume total, and the trip tank,

PUMP STROKES

These are the limit switch type, counting individual strokes. The pump
rates per minute are displayed on the monitor,

ROTARY TORGUE

An American Aerospace Controls bi-directional current sensor is
clamped over the power cable of the rotary table moter., Torque is
displaved on the computer monitor and recorder chart.

MUD TEMPERATURE

This is a platinum probe resistance thermometer, and an electronics module
calibrated 0~100 deg.C. Temperature in and out is displayed on the monitor
and recorder.




MUD CONDUCTIVITY

A Ralsbaugh electrode~less conductivity sensor containg two toroidally-
wound coils and a thermistor encloesed in a donut-shaped housing. Current

is dinduced into the mud by the primary coil and is sampled by the secondary
coil, the amplitude of the current being directly propoertional to the
conductivity of the mud,

MUD DENGITY

Two density sensors (in and out) located in the possum belly and in the
pit room, operate on a system of differential pressure. This function
ig displaved on both chart and monitor,

4ll the sensors are 12 to 36V DC powered with the exception of the air
driven gas trap. Along with monitoering and maintaining the above
equipment, Core Lab performed other duties...

CUTTINGS

Microescopic and vitra-violet dinspection of cuttings samples at
predetermined intervals., Samples were washed, dried, sacked and boxed
where necessary. Geochemical samples were canned and boxed,

1.Flame ITonization Total Hydrocarbon gas detector,
The T.H.M. accurately determines hydrocarbon concentrations up to
100% saturation,

2.Flame JTonization Detector chromatograph.
The F,.I.D. is capable of accurate determination of hydrocarbon
concentration from C1 to CéH+,

3.Cuttings gas detector (Wheatstone RBridge type),
an auxiliary system for total gas detection,

4,Hydrogen Sulphide detector, -
Two sensors are located at the shale-shakers and in the pit room, linked
to a TAC 4048 H2S wmonitor, to detect H25 emanating froem the drilling
fluid,

9.Carbon Dioxide detector.
an Infra-red gas analyzer determines the percentage of CO2 present in
gas samples broken out of the mud by the gas trap.

SHALE DENSITY

Manuval determination of shale density in an accurately calibrated
variable density liquid column,
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ESP PLOT DISCUSSIONS AND CONCLUSIONS

WRASSE NO. 1 was drilled in the Gippsland Basin. Core Laboratories
field unit FL 2007 monitored parameters associated with over-
pressure detection; the well was not expected to have any abnormal
pressure zones.

The primary tool used to determine overpressure zones is the
"Drill Data Plot". This plot relates ROP's, 'd'c exponents, mud
weight and mud gas to lithology.

The drilling exponent ('d'c) is the most important detecting factor
having been normalised to account for various drilling parameters

and mud weight. In this case a reasonable compaction trend does

not develop until 550m due to the unconsolidated nature of the
sediments. This trend continues to indicate normal pressure until
1825m, with various offsets where new bits had been run, or casing
set. An indistinct scatter of d'c's is evident between 1000m and
1250m which is attributable to the controlled drilling whilst building
angle in the deviated hole with a downhole motor assembly, rather

than the more conventional rotary drilling.

A decreasing trend is evident from 1825m to 2200m. This is associated
with a slight increase in background gas from 5 units to 20 units.

Trip gas also increased significantly from 32 units at 1450m to

46 units at 2080m and 56 units at 2302m. Connection gas was detected
at 1891m (18-23~18 units) and 1911lm (15-29-7 units). The mud weight
was subsequently raised from 9.0 ppg to 9.2 ppg and no further

signs of connection gas were seen. However, with calculated swab of
0.2 ppg in this section the pore pressure is thought to be about 8.8 ppg.
Eaton's method of pore pressure calculation using d'c's gives a

much higher, unrealistic pore pressure of 10.8 ppg, using an overburden
gradient from other Bass Strait wells. Unfortunately this cannot be
substantiated by RFT pressure data. Some of this trend reversal

can be attributed to a change in lithology. It is common in the
Gippsland Basin for the 4'c exponent trend in this section not to
exhibit a normal compaction curve, even slight reversals are relatively
frequent but not as accentuated as the one in this case, Tight

spots on POOH and RIH were common in this hole between 2015m - 2028m,
2062m - 2150m, 2370m - 2396m indicating that sloughing shale was
present. Abnormally high trip gases were also detected (25-170-50
units at 2396m). Mud weight was raised to 10.9 ppg at 2396m to
counteract these problems in this claystone-shale section. Background
gas levels then dropped off to 5-~10 units after 2200m, and the 'd'c
exponent resumed a more normal trend, although it is seen to be stable
rather than increasing as one would expect in a normally pressured
zone. The mud weight was reduced to 9.6 ppg after the 9-5/8" casing
had been set and background gas dropped off to low trace levels; no
connection gas was seen. The 'd'c exponent was still stable, not
increasing, indicating that the Pore Pressure probably remained at

8.8 ppg down to 2750m, after which it became more scattered reflecting
the interbedded nature of the sandstones and siltstones encountered

and a probable drop back in Pore Pressure to 8.4 ppg. As stated earlier
no RFT's were made to validate these conclusions.

The temperature plot showed no deviation from the norm, but in cases such
as this one where there was constant mud treatment and interruptions
for deviation surveys no real trend could be established. An estimated




BHT from the Temperature ng is 8920, and a calculated one from
Schlumberger logs of 110.6 C (3.93 C/100m) indicate how unreliable
the Temperature Log was in this instance.

The Pressure Plot represents the pressure conclusions for this well,
being normally pressured to 1835m, rising to about 8.8 ppg by

1890m and dropping back down to 8.4 ppg at about 2750m. A PIT was
conducted, after the 13-3/8" casing point, to 13.98 E.M.W,, however

this is not reliable as it was not conducted in a sand. The Leak-

Off test after the 9-5/8" casing is much more reliable (17.2 ppg

E.M.W.) and this value was used in the fracture gradient calculations to
offset the model U.S. Gulf Coast curve. An overburden plot was not
made due to the absence of sufficient data from density logs for

this well.







ESSO AUSTRALIA LTD. WRASSE No.1
EXTRAPOLATION PLOT TO FIND B.H.T. AT 2984

B.H.T. 118.6 deg C
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STRATGHT LINE LEAST SQUARES BEST FIT

TATIHE ON A LINEAR SCALE AGAINST

TEMPERATURE DN A LINEAR SCALE

ENTERED DATA:

DATS SET $ 1/TIME TEMPERATURE
1 0.143 102.0

i 0,083 164,10

U 167,40
0. 038 109.0

COEFFICIENT & CONSTANT:

Y= om, X b ¢ where m o= -6, 376B116E 01 and ¢

INTERPOLATED DATA:

TEMPERATURE

110.6




&, OVERBURDEN GRADIENT CALCULATIONS AND PLOT




OVERBURDEN

Insufficient data was collected to providé a valid overburden
plot for this well.
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GAS COMPOSITION ANALYSIS
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The composition of entrained reservoir gas in the mud is significant

in determining the origin and the value of a show., Two graphical
Methods are emploved for processing the mud gas chromatography results,
These techniques however are empirical and by no means definitive,.

LOG PLOT

The ratios of C1/C2, C1/C3, C1/C4, C1/CS, and C1/0C6 are plotted on
three~cycle log paper for each hydrocarbon show. The plots can be evaluated
by the foellowing criteria

i, Productive dry gas zones may show only C1, but abnermally high
shows of Cl are usuvally indicative of saltwater.

A ratio of C1/C2 between approximately 2 and 15 indicates oil
and between 1% and 65, gas. If the C1/C2 ratio is below about 2,
or above about &%, the zone is probably non—productive.

The actual values of the gasfoil/water limits will vary from area
tTo area.,

If the C1/C2 ratio is low in the o0il section and the Cl1/C4 ratio
is high in the gas section, the zone is probably nen—-productive.

If any ratio {(with the exception of C1/CS, if o0il is vsed in the nmud)
is lower than the preceding ratio, the zone is probably
non~productive,

The ratios may not be definitive for low permeability zones; however,
steep ratio plots may indicate a tight zone,

TRIANMGULATION PLOT X

The triangulation diagram is obtained by tracing lines on three scales
at 120 degrees 1o each other, corresponding respectively to the ratios
of C2, C3 and normal €4 to the total gas (C1 to C4), The scales are
arranged in such a way that if the apex of the triangle is upward, &
gas zone is indicated, while if the apex points downward, an oil zone
is suggested,

A large triangle plot represents dry gas or low GOR oil, while small
triangles represent wet gases or high GOR oils. The hemoethetic centre
of the plet should fall inside the top part of the triangle, otherwise
the heavier hydrocarbon is abnormal and may indicate a dead show, (or
ceal gas),




GAS ANALYSES

Sidewall cores from this well were not tested for gas due to
the lack of gas during drilling, absence of hydrocarbon

fluorescence and suitable reservoir rock.

No gas composition analyses were made as the well contained no

significant gas shows.







EIT RECORD
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BIT SIZE Inches

RIT COST . . Australian dollars

JET SIZE . Thirty-seconds of an inch

DEPTHS . Metres

HOLE MADE. Metres

DRILLING TIME. Hours

AVERAGE ROP. . Metres/hour

AVERAGE COST/METRE Avustralian dollars

RIT CONDITION. . . Teeth

Bearings

Gauge . . . . Inches




BIT RECORD
ﬂLAuﬁ COMPANY___ESSO AUSTRALIA LTD.

WELL WRASSE NO. 1 Sheet No._1_
S/NO Make Type 'cﬁ?,f Size Jets Depth in .?{'22“9 Turns K C_cl:_ncéitign Remarks

LJ 321 HTC 0SC 3AJ|111 |26 20/20/20 86 23 |1-1-I |POOH FOR 20" CASING.

041 XR HTC 0SC 3AJ|111 ; | 18/18/18 | 224, 76 |2-2-I |POOH FOR 13-3/8" CASING.
198 UK HTC X3A 114 18/18/18 817.6 . 32 |2-1-1I |POOH TO CHANGE BHA.

245 UK HTC X3A 114 18/18/0 1001.3 A 1-1-I |POOH TO CHANGE BHA AND RIG UP
DYNADRILL,

245 UK 114 18/18/18 |1151 4-3-1 |POOH DUE TO DECREASED
DEVIATION.
XA 162 114 18/18/18 |1252,5 1-1-I |POOH DUE TO DECREASED
DEVIATION,

782 LS 116 18/18/18 1450 3~8-18 |PULLED WITH 40 HOURS ON
BOTTOM.

XD 344 114 16/16/18 |2080 . 1-3~1 [PULLED TO RIH WITH THE DYHA-
DRILL.

891 TK 114 18/28/28 |2302 1-1-T |RAN THE DYNA-DRILL TO REGAIN
THE DESIRED AZIMUTH.
891 TK 114 16/16/18 |2396 2-2-1 |OUT AT 9-5/8" CASING POINT.

129 DK 114 12/12/12  |2483 4-8~1 |PULLED DUE TO VERY LOW RATES
OF PENETRATION. 2 LOCKED CON

130 DK TC 114 12/12/12 |2545 2-~2-1 |OUT AT CORE POINT.
2W6918 CHRIS 4 EQUIVALENT 9500 5% OUT TO CATCH CORE NO. 1.

14/15/15

792 S8 10 HTC 517 12/12/12 12597,4 2-3-1 [POOH TO CORE,
EQUIVALENT

2W6918 CHRIS 4 14/15/15 2742.2 15% POOH TO RECOVER CORE NO, 2.
670 ES 11 HTC 517 12/12/12 |2751.4 3~4-1 |POOH DUE TO HIGH TORQUE.

673 ES 12 HTC 517 12/12/12 2887 3-4-1 |POOH AT T.D,
7520-487 (CL 1153)




BIT RECORD

company  ESSO AUSTRALIA LTD. 1

WELL ____ WRASSE No. j Sheet No._~
S/NO (BN fwse ryw JALC o T e A N
Ly 321 |RR 1 | HTC |osc 3A7 | 111 26 - 120/20/20 86 | 224 (138 | ¢ 4:.23 | 23 | 32.6| 201.92 1-1-1
041 XR 1 | HTC losc 3A7 [111 |17% 4857 118/18/18 | 224 | 817.6 293.4/13%% | 8.69 | 76 | 68.3 84.44) 221
198 UK 2 | HTC  |X3A 114 |12% | 2381 18/18/18 817.6/1001.3183.7 5~3| 4,23 32 | 43.6] 180.15 2-1-1
245 UK 3 | ure |x3a 114 |12% |2381 |[18/18/0 1001,3/1151  1149.7]14% | 8.76 237 | 17.1| 346.71] 1-1-1
245 UK |RR 3 | HTC |x3a 114 |12y =~ 118/18/18 (1151 [1252.5 101.5] 5% 112,87 | 258 | 24.7 252.53 4-3-1
XA 162 4 | HTC |x3A 114 112% 2381 |18/18/18 1252,5/1450 1197,5]|11~34 10, 24 92 | 19.3| 295,71 1-1-T
782 LS 5 | HTC |51 116 |12% |2694 |18/18/18 1450 12080 (630 |45-34(39.74 282 | 15.9| 271.74| 3-8-1/¢
XD 344 6 | HTC |x3A 114 112% 2381 |16/16/18 2080 12302 222 | 7.34| 5.93 56 | 37,4 221,78 1-3-T
891 TK 7 | HTC  [x3A 114112y 12381 [18/28/28 2302 12396 | 94 [14% [10.49 220 | 9,0| 708.75| 1-1-1
891 TK [RR 7 | mrc X3A 114 |12 - 16/16/18 |2396 |2483 38 9-34| 1.99 18 | 11.4| 512.89 2-2-1
129 px 8 | HTC  [x3A 114 1:58% 11373 [12/12/12 2483 12545 | 62 | gy | 7.02 | 45 8.8 871.53|4-8-1
130 DK 9 | HTC |[x3A 114 | 8% 11373 |12/12/12 2545 12588 | 43 | 3 | 2.79 19 |15.8] 899,92|2-2-1
2W6918 |9(CB1) | CHRIS [rc4 4 | 8 |10,897 ?2??2??ENT 2588 |2597.4 9415 14,76 | 19 | 0.5] 5023.0 2%
792 Ss 10 | HTC  |[722 517 | 8% (4139 |12/12/12 2597.412742,2)144,8(26  |23.53 108 | 6.2| 816.15/ 2-3-1
2W6918 |10(CB2) CHRTS |rcs “ 18 | - T 2742 2(2751.4] 9.9 43| 4.55 | 23 | 2.0( 6812.0 |15%
670 ES 11 | HTC  |322 SL7 | 8% 4139 [12/12/12 2751,4 2887 135.6(18~3116.35 | 74 | g.3 692 | 2-4-1
673 ES 12 | HTC 322 317 | 8% (4139 |12/12/12 2887 12984 | 97 (27323 56 115 | 4.1 1246,0 | 3-4-1

7520-486 (CL 1152)




MUD INFORMATION SHEETS
DEPTH . . . . . Metres
MUD WEIGHT . . . . . . Pounds per gallon
FUNNEL VISCOSTITY . &.P.1I.seconds
PLASTIC VIGCOSITY. . Centipoise

YIELD POINT., . . . Pounds/100 square feet

GEL 1 INITIAL/Z10 mi » Pounds/100 square feet

FILTRATE . . . AP.I. c.c.

CaKE THICKNESS . . Thirty-seconds of an inch

SALINITY : Cas/Cl . . pp™m

SOLIDS/GAND/QIL., Percentage




MUD INFORMATION SHEET
<]lllﬁ' COMPANY

WELL

ESSO AUSTRALIA LTD.
WRASSE NO. 1

Sheet No. __1

DEPTH

(49)

770

817

1040

1152

1413

DATE

27/10/83

28/10/83

29/10/83

30/10/83

31/10/83

1/11/83

2/11/83

TIME

8.6

16:00

23:00

22:30

22:00

23:30

WEIGHT

9.0

9.0

9.0

9!0

9.1

FUNNEL VISCOSITY

120+

35

33

34

38

33

PV/YP

2/17

3/9

3/10

4/16

4/12

N/K

.14/7,73

.32/1.61

.30/2.01

.26/3.88

.32/2.15

GEL: INITIAL/10 MIN

2/4

4/6

3/6

4/10

3/6

pH

9.6

9.9

10.1

10,2

9.8

FILTRATE: API/API HTHP

CAKE

SALINITY (PPM)

15,000

13,000

16,000

SAND

TRACE

TRACE

TRACE

SOLIDS

W (P> = (> o

5

5

6

OiL

0

0

0

NITRATES (PPM)

REMARKS:

SET 20"
CASING

DRILLED
175"
HOLE

SURFACE
LOGS
SET
13~5/8"
CASING

DRILLED
1 2;511
HOLE

KICKED
OFF
WITH
THE
DYNA-
DRILL

DRILLED
125"
HOLE

DEPTH

D

1595

1853

2070

2300

2336

2433

2483

DATE

3/11/83

4/11/83

9/11/83

TIME

23:00

23:00

5/11/83
14:00

6/11/83
11:00

7/11/83
10:00

8/11/83
17:00

24:00

WEIGHT

9.0+

9.0

9.3

9.4

9.3

9.5

10.9

FUNNEL VISCOSITY

33

40

38

42

38

42

48

PV/YP

4/10

4/18

4/18

5/20

4/20

5/22

10/21

N/K

.36/1.46

.24/4.90

.24/4,90

.26/4,85

.22/6,00

.24/5,86

.40/2,51

GEL: INITIAL/10 MIN

3/7

8/20

9/21

10/22

15/18

16/20

16/21

pH

9.6

9.4

9.3

9.6

10.3

10.0

10.5

FILTRATE: API/API HTHP

10,2/23.4

CAKE

2

SALINITY (PPM)

14,000

15,000

15,000

16,000

17,000

17,000

18,000

SAND

5

5

7

8

7

8

12

SOLIDS

0

0

0

0

0

0

0

OlL

NITRATES (PPM)

REMARKS:

DRILLED 12%" DEVIATED HOLE

7520-492 (CL 1158)
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b

COMPANY
WELL

ESSO AUSTRALTIA LTD,

MUD INFORMATION SHEET

WRASSE NO.

1

Sheet No. 2 _

DEPTH (M)

2483

2483

2483

2545

2588

2632

2742

DATE

10/11/83

11/11/83

12/11/83

13/11/83

14/11/83

15/11/83

16/11/83

TIME

18:00

22:00

08:30

21:15

22:45

21:30

23:00

WEIGHT

10.9

10.9+

10.9

9.7

9.7

9.6

9.6

FUNNEL VISCOSITY

46

43

46

49

46

45

44

PV/YP

11/20

11/22

12/21

13/16

10/12

8/12

9/16

N/K

L44/2.02

.41/2.48

.45/2,03

.53/1,04

.54/.76

.49/.97

LA4/1.57

GEL: INITIAL/10 MIN

13/18

20/26

16/28

6/28

5/28

5/30

3/32

pH

10.4

10.2

10.1

10.6

10.1

10.6

10.5

FILTRATE: AP{/APi HTHP

8.0/21.4

8.6/22,0

8.4/21.6

7.8/22.0

7.1/20.2

6.2/17.4

5.4/17.2

CAKE

1

1

1

1

1

1

1

18,000

18,000

18,000

16,000

18,000

18,000

18,000

SAND

1/4

1/4

TRACE

SOLIDS

TRACE
12

1/4
13

13

10

9

TRACE
9

TRACE
9

OiL

0

0

0

0

0

0

0

NITRATES (PPM)

0

0

0

120

100

180

200

REMARKS:

SET
9-5/8"

CASING

CEMENTED
9~5/8"

CASING

VELOCITY

SURVEY

DRILLED
ouT

CEMENT

DRILLED 8%"

HOLE

CUT CORE
NO, 1

DRILLED

8%" HOLE

DEPTH

(1)

2762

2887

2950

2982

DATE

17/11/83

18/11/83

19/11/83

20/11/83

21/11/83

22/11/83

23/11/83

TIME

21:00

21:00

21:00

06:00

WEIGHT

9.6

9.6

9.6

9.6

FUNNEL VISCOSITY

50

52

48

50

PV/YP

12/17

9/17

12/20

11/21

N/K

.5/1.29

.43/1.80

.46/1,83

.43/2.25

GEL: INITIAL/10 MIN

7/38

5/40

7/33

10/39

pH

10.7

10.4

10.7

10.6

FILTRATE: API/API HTHP

6.1/16.4

5.6/17,2

CAKE

6/17.4
1

1

1

5.2/16.8
1

SALINITY  (pPM)

18,000

18,000

21,000

21,000

SAND

TRACE

TRACE

TRACE

TRACE

SOLIDS

9

9

9

9

OlIL

NITRATES (PPM)

200

200

180

160

REMARKS:

DRILLED
HOLE

LOGGING P & A

7620-492 (CL 1158)




WELL NAME : WRASSE MNo. 1 FIELD:GIPPSLAND HASINKick-of® Depth: 1000,0

SRVY # MESRD DEP DIP ANGLE AZIMUTH VERT DEP DRIFT NSDRIFT EWDRIFT

g
[ ]

Mt
L

—
b fom A

r:‘.( .t .
a0 261,
P 260,
LS 261,
L EEH 261,
s 25 260,
T 262,
LB 263,
s 265,
L PH 2éé
1 267
L0 abh8,

1000,00 ¢.00 0.00 G.00
1030.00 1.51 0,48 ~1.,43
1048,94 3,65 g.18 -3 65
1077 .40 8.587 ~{.,48 -8. 54
109%5,92 12,80 -1.,0%9 -2 7%
1131, 3% 23,45 -2, 71 -23.39
1163.,72 36,11 ~-4.,80 ~3%5,7¢
197,23 1,63 -7 .34 -a1.11
1230.55 69,44 -10,15 ~&68, 70
1272.02 v2.90 -13%.,92 -91.846
1353.02 137,03 ~20. 44 ~13%5,50
1397, 3% 197,81 -23,07 -156.12
14%1.4% 183,14 -25.72  ~181.33
1494, 21 202,82 =27, 26 200,98
172,48 238,20 -29 . 4% ~REL. 38
1HER. 40 276,34 -A0.,93  -274.60
17364.5% 210,78 -31,85% -309.18
1823.18 349.12 -30.,886 -347.75
1909 .36 388.43 -28.26 -387.40
1976 .45 420.14 ~24.90 -41%,40
2041.90 451,55 -20,87 -451.07
2126.58 491,91 -14.80 ~4%91,.469
2169.80 512,34 -11.18 -512.22
2:204,19 528.74 -9.01 -~528.47
2230.40  H41,37 -8.57 -541,30
2205.62 §L3,68 -9.32 -8%3.58
2289.48 T70.23 -11.6% -570.11
2332.19 591,01 ~14.74 -5%90.83
239X, 60 L2026 =17.58%  -&20.01
2432.94 638,05 -18.64 -637.78
2574.83 697,91 -20.73  ~&97.61
2708.58 751,26 ~-21.20 ~-750,94
2800.22 787,36 -21.831 -787.06

Py

| 100000
s 1030, 04
3 1049, 11
4 1078, 00

g oh

o~ o

IR I PN

3 M

il
-,
183

e
e
PPN

b 1492.00
& 1134, 00
7 1168.76
& 1205, 49
g 1243, 47
10 1291.12
11 1385.12
12 1432 .32
13 1492, 02
14 1539, 11
15 1625, 04
16 1719, 09
17 1804, 53 2%, 75 269,
18 189% .38 S24,25 272,
19 1994, 248 20,25 275,
24 2068, 69 26,00 277,
21 2141, 51 26,00 277,
=2 2235, 62 AV gt 279,

1
o 2
. 23 2283, 61 2%, 7% 28,
P
e

IR I I B
™

R AL s R i s U P I N 53 I Y
~1 ]
LA i

3 F) T3 Pyl

PN
=

VR IR
HEV

AN o2 NN o oD Do oo D ilo g

24 2321.79 575 274,
25 2350.,89 2575 269,
26 2378.,95 26 .25 263,
27 2414 .70 26,29 260 .

no 262,
2hé .
aw 2Hb,
.00 269,
269,

o

28 P464, D7
29 PEZR, 36
30 PETE, 5O
31 2789, 50
32 . PBR73, 50
33 R9YTR, 00

]
=
=

atm At on

R R I BV IV IS
f

ek ot DY (]
Ln

L 50 269.5
34 2984, 00 21,50 269 .0 2811.39 791.75 =-21.85 -791.44
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COMPUTER DATA LISTINGS

e woe oomt Bers ates BeRE S400 Shms Sees Ber S48 S41 PEN BEe 44Eb Srst BED Bevd BAER Sub dobr 4bms

Data is fed to the computer while drilling is in progress, using the
DRILL program and is stored on a tape at 10, 5, 1, or 0.2m intervals.
This data is then available at a later date for use in other programs
(for example KICK, SURGE, COST, OPTEIT, and HYDRL).

The data can also be accessed by the REPORT program, which allows the
operator to list both raw and calculated data in various formats., Fither
detailed data or data averaged over any particular depth interval, may
be listed,

In addition, the data may be plotted in various formats, at any scale
the operator desires.

the following data lists have been made for this well
(a), BRit record and bit inpitialization data
{h). Hydraulic analyses
(c)., Data list A
{(dd)., Data list K
(e), Data list C
D

(), Data list

COMPUTER PLOTS

Using the REPORT program, hte following plots have been drawn for this
well

GEOPLOT ~ 1:5000 SCALE - 2m averages

Since all the data is stored on tape, further data lists or plots are
available at any time on request.




{a), BIT RECORD AND RIT INITIALIZATION DATA

e ator bave sese Gate Sets 21ss Seon wevs seve Seuv G4et bvey beos Sets Seve Sebe ere Gri Sat SaTu Bmce 450s bebe Gebe Smes Suts Sees FOES SRV Bets BEFE Tove Brh FHIG SAIL 40T Gare

BIT SIZE

EIT COST

DEPTHS .

HOLE MADE.

DRILLING TIME.

AVERAGE ROP. .

AVERAGE COST/METRE

RIT CONDITION. . .

Inches

Australian dollars

Thirty-seconds of an

Metres

Metres

Hours

Metres/ hour

Australian dollars

Teeth

Bearings

GFauge . . . . Inches

inch




WELL: WRASSE Mo,

BIT 1aDC

No. CODE MAKE & TYPE SIZE
1 111 HTC DSC3ATA26"HO 26,000
1 111 HIC 3a7 17.500
2 114 HIC X34 12,250
3 114 HIC X34 12,250
3 114 HIC X34 12.250
4 114 HIC X3a 12,250
¢ H6HIL I 12.250
& 114 HIC X34 12,250

WELL: WRASSE MO.1

BIT IADC
No, CODE MAKE & TYPE SIZE
7 114 HIC X34 12,250
7 114 HIC X34 12.250
8 114 HTC X34 8.500
7 114 HIC X34 8.500
7 4 CHRIS RC4 8,500
10 517 HIC Jo2 8.500
18 4 CHRIS RC4 8.500
11§17 HIC J22 8,500
12 517 HIC J22 8.500

cost

0.0
485700
2381.00
238100

0.00
2381.00
2694,00
2381.00

cosT

2381.00
.00
137304
1373.00
10897.00
4139.00
b.08
4139.00
4139.00

NOZZLES

18 18 18
18 18 18
18 18 1B
18 18 32
18 18 18
18 18 18
18 18 18
16 14 18

NDZZLES

18 28 28
16 16 18
12 12 12
12 12 12
14 15 15
12 12 12
14 15 15
1212 12
12 12 12

DEPTH
IN

6.0
224,2
817.6

1061.3
1151.0
1252.5
1458.0
2080.0

DEPTH
IN

2302,0
2396.0
2483.0
2543, 0
2588.0
2397.4
2742.2
2751,4
2887.0

DEPTH
our

224,40

B17.6
1001.3
1151.9
1252.5
1438.0
2080.0
2382.0

DEPTH
out

2396.0
2483.0
2545.0
2588.0
2597.4
2742,2
2751.4
2887.0
2984, 0

RIT
RUN

138.8
393.4
183.7
149.7
101.5
197.5
630.8
222,10

BIT
RUN

94.0
87.8
62.8
43.8
9.4
144.8
9.2
135,46
97.0

TOTAL
HOURS

4.23
8.69
4.21
8.76
12.87
10.24
39.74
3.93

ToTAL
HOURS

10.49
18.12
7.02
2.72
4.74
23.53
4.60
16,35
23.56

TRIP
ARDP TIME

32.6 3.4
68.3 3.7
43,6 4.2
17.1
24,7
19.3
15.9
37.4

O oot e te
0 A e Ln 0o

TRIP
AROP TINE

— g
P

Pl
-l R RO RO

NN g
-

—
Ny en oo

BO 2 3 N3
00 3N oon g

32

8.4

iR -

CCosT

201,92

84,44
188,15
346,71
252,53
295,71
271.74
221,78

ccosT

708,75
312.89
871.53
899,92
3922.40
816.24
492226
691,71
1245.95

BIT RECORD

TOTAL CONDITION
TURNS TRE

238476
91847
282318

2
i
2
236560 1
3
1
3
55875 1

BIT RECORD

TOTAL CONDITION
TURNS TRG

220303 119
278646 2 2 0
4770 4879
18776 2290
19128 0 0 0.050
105870 23 ¢
23082 00 ¢
73388 2 49
15232 349




EIT NUMBER: 1 IADC CODE
STARTING DEPTH. . ... ...
BIT COST, RIG COST/ZHOUR..
TRIP TIME. ... ... v vnaaas
BTT' DIQMETE‘R! [ I A A N I A )
NOZZLES. . oo oo v v o0

HW DRILL COLLAR LENGTH UD,
DRILL COLLAR LENGTH, QD, Ip,
DRILL PIPE OD, ID.....v vy,
CASING DEPTH, ID...........,
PUMP VOLUMES 1 AND 2........
PORE PRESSURE CaALC EXPONENT.
NORMAL. PORE PRESSURE........

OVERBURDEN GRADIENT MODIFIER..

STRESS RATIO MODIFIER.........

"d" EXPONENT CORRECTION FACTOR

CUTTINGS DIAMETER, DENSITY...
FINISHING DEPTH' ¥ P 2 r 3 2 1t 3 or P ot 2
CUMULLATIVE HOURS, TURNS......
BIT CONDITION OQUT............

BIT NUMERER: 1 IADC CODE
STARTING DEPTH. v v v vvv v v v
EIT COST, RIG COST/HOUR.....
TRIP TIME. vt irenenoens
BIT DIAMETER . v v v v ervnnsens
NOZZI—-ESIl!l!lllltll'l'l!llll
HW DRILL COLLAR LENGTH, OD,
DRILL COLLAR LENGTH, 0D, ID.
MW DRILL PIPE L.LENGTH, @D, ID
DRILL PIPE OD, ID...vvvur.n,
CASING DEPTH, ID.v v ivin.r.,
RISER LENGTH, ID.u s vevrn.n,
PUMP VOLUMES 1 AND 2........
PORE PRESSURE CALC EXPONENT,
NORMAL PORE PRESSURE........
OVERBURDEN GRADIENT MODIFIER.
STRESS RATIO MODIFIER

111

.
s
.
:
1]
®
1

t

"d" EXPONENT CORRECTION FACTOR.

CUTTINGS DIAMETER, DENSITY...

FT‘NISHING DFPTHI " 2 7 T 2 @ 1T ¥ R T T OO
CUMULATIVE HOURS, TURNS......

[

(]

BIT CONDITION DUT......ovvv v

HTC OSC3ATAZ26"HD

g86.0
0.00
3.4
26,004
18
25.10
37.10

0.00
0.120
1.20
8.4
0.a0
0.14
10.0

HTC 3AT

224.2
4857.00
3.7
17,500
18
21.90
?2.18
111.15

208.00
86.00
0.120

1.20
8.4
0.0t
D.16
10.4
2.0

817.6
g8.69
T 1

ILHG2. 00

18
9.750
g.a00
5,000
0.000
0.120

2.00

23433
R 4

3(3‘..11.. (}0

i
?.750
8.000
S.000
S.000

19.124
21.000
0.120

G 0.000




EIT NUMERER: 2 TADC CODE 114

STARTING DEPTH......ovv v,
KIT COST, RIG COST/HOUR...
TRIP TIME. . 0 vrrssnnnnnns,
BIT DIAMETER . . vvrvvrens,
NOZZLES vt e e nnnenn s
DRILL COLLAR LENGTH, @D, I
HW DRILL PIPE LENGTH, OD,

DRILL PIPE OD, ID.........
CASING DEPTH, ID....v.....
RISER LENGTH, ID......v....
PUMP VOLUMES 1 AND 2.........
PORE PRESSURE CALC EXPONENT. .
NORMAL. PORE PRESSURE.........
OVEREURDEN GRADIENT MODIFIER,
STRESS RATIO MODIFIER........
"g" EXPONENT CORRECTION FACTOR
CUTTINGS DIAMETER, DENSITY....

v
v
.
’
.

D,
Ip

]
.
)
*
.
]
[
'
t
[l

*
)
'

[
*
v
t
'
B
[
s
.
s
T
)

¢
B
.
.
T
'
+
H
*
.
1
'
[l
.
L]
®
0

FINISHING DEPTH........ovvu ',
CUMULATIVE HOURS, TURNS......
BIT CONDITION OUT............

BIT NUMRER: 3 IADC CODE 114

STARTING DEPTH. v v vvvuns s,
BIT COST, RIG COST/HOUR, ..
TRIP TIME . 4ot v s snnennns
BIT DIAMETER .. vvv v v rnerens
NOZZLES . v v i e nerensnns
DRILL COLLAR LENGTH, 0D, I
HW DRILL PIPE LENGTH, OD,

'
v
t
.
*

b
DRILL PIPE OD, ID.......
CASING DEPTH, ID........
RISER LENGTH, ID.........
PUMP VOLUMES 1 AND 2......
PORE PRESSURE CALC EXPONENT. ..
NORMAL. PORE PRESSURE.........
OVEREBURDEN GRADIENT MODIFIER..
STRESS RATIO MODIFIER.........
"d" EXPONENT CORRECTION FACTOR.
CUTTINGS DIAMETER, DENSITY.....

D.
I

’
H
.
]
'
)
[l
3 )
' )
] '
' 3
.
]
.
.

F:{NISHING DEPTH' LN S D I I I R N T B R )
CUMULATIVE HOURS, TURNS........
EIT CONDITION OUT..............

HTC X3aA

817.64

3381.00
4.

12, 2% 0

18

103,33

194,68

802.00
86.00
0.120

1.20
8.4
0.00
6.16
16.0
2.0

1001.3
4,21
T 2

HTC X3A

1001.3
2381.00
4.8
-r...\JG

18
111,20
194.710

802,00
86.00
g6.120

1.20
8.4
Q.00
0.14
10.0
2.0

1151.0
8.76

T 1

J652.00

18
g.000
s.000
5,000

12,614
21.000
0.120

36E2.00

18
g.000
3.000
w. 000

12,614
21,000
120

2.40

236060
B3

G 0,000

32

2,813
3,123

4 L]

276

G 0.000




EIT NUMRER: 3 TADC CODE
STARTING DEPTH. ... v v vt
BIT COST, RIG COST/HOUR....
TRIP TIME . ..o ey
PREVIOUS HOLE MADE..........
PREVIOUS HOURS, TURNS,....
EIT DIAMETER.
NOZZLES. ......
DRILL COLLAR LENGTH, DD ID,

L I A N B A I ] IR ]

*

0

HW DRILL PIPE LENFTH, OD ID.

DRILL PIPE OD, ID...........
CABING DEPTH, ID............
RISER LENGTH, ID....cvvvuv s
PUMP VOLUMES 1 AND 2........
PORE PRESSURE CALC EXPONENT,
NORMAL PORE PRESSURE.......

'
t
*
'
®

OVEREURDEN GRADIENT MODIFIER.

STRESS RATIO MODIFIER.......

[ A ] L2 I A Y B |

t
[
t
.
[
[
1
T
0
+

"d" EXPONENT CORRECTION FACTOR.

CUTTINGS DIAMETER,

FINISHING DEPTH.......

LI TR T T I )

CUMULATIVE HOURS, TURNS..,...

BIT CONDITION QUT...........

BIT NUMEBRER: 4 IaDC CODE

STARTING DEPTH, e
BIT COST, RIG COST/HOUR.....
TRIP TIME. .. v iiiivirnan,
BIT DIAMETER. . ..., ..oy os
NOZZLES . .o 0 v v oo e
DRILL COLLAR LENGTH, 0D, TD

HW DRILL PIPE LENGTH, 0D, ID
DRILL PIPE OD, ID......
CASING DEPTH, ID.....
RISER LENGTH, ID............
PUMP VOLUMES 1 AND 2........
PORE PRESSURE CALC EXPONENT.
NOR MAL.

LI T I I }

[ T I ]

PORE PRESSURE.........

OVEREURDEN GRADIENT MODIFIER,

STRESS RATIO MODIFIER..

L A )

DENSITY. ...

.

]
T
v
T
1
t
¢
.
'
*
v

114

"d" EXPONENT CORRECTION FACTOR:

CUTTINGS DIAMETER,

FINISHING DEPTH,....
CUMULATIVE HOURS, TURNS, ..
EBIT CONDITION QUT.

DENSITY.....

HTC XSA.

1181, 0
b.00
4.5
149.7
8.76
12.250
18
105.80
194,70

a8az2.00
- 86,00
a.120
20

8.4
0.00
0,16
10.0
2.0

HTC X3A

1252, 8

231,00
9.1
12.250
18
115,20
194,88

80z2.00
86.00
0.120
1.20
8.4
g.00
0.14

3652, 00

236HTLD

18
g.000
w000
G.000

12.614
21.000
0.120

2,040

2ER4T 6
R 3

36TH2. 00

18

2.30

Y1867
B

18

2,813
3.12%
4,376

G 0,000

G




BIT NUMRER: 5 IADC CODE 116 HTC T

STARTING DEPTH, ..., .., P 1450.0
RIT COST, RIG COST/HOUR, i 26%94,00
TRIP TIﬁl,......,....... - &4
BIT DIAMETER . ..o v vv v 12,250

NOZZLES. ... Caa e 18 18

DRILL COLLAR LFNFTH Oﬁ ..., 138.12 g.000

HW DRILL PIPE LFNCTH. UD In. , 194,68 S.000

DRILL PIPE QD, ID.........,.g. S.000 4.3?6
CABING DEPTH, ID.. Can e g0z2.00 12,615

RISER LENGTH, ID........ Vs 86,00 21,000

PUMP VOLUMES 1 AND 2.......... : - 0119 6.119
PORE PRESSURE CALC EXPONENT...... 1.20

NORMAL PORE PRESSURE - . 8.4
OVERBURDEN GRADIENT MODIFIER.. 0.0

STRESS RATIO MODIFIER........, 0.16

"d" EXPONENT CORRECTION FACTOR. ... 10.4

CUTTINGS DIAMETER, DENSITY.... 2.5 2,30

FINISHING DEPTH! LI I N R N AN N A B I I ‘?080!0
CUMULATIVE HOURS, TURNS,,....... 39,74 282318
BIT CONDITION QUT..... .. v T3 E & G 0,125

BIT NUMBER: & IADC CODE 114 HTC X34

STARTING DEPTH.......... 2080.0

BIT CO8T, RIG COST/HOUR, 2381.00 J&T2.00
TRIP TTHF.........,...., . : 6.9
BIT DIAMETER......... .. 12.250
NOZZLES . .o v v v v i v vn s 16 16 18
DRILL COLLAR LENGTH, 0D, ' 143,37 g.000 2.813
HW DRILL PIPE LENGTH, 0D, . 194.68 S.000 3,125
DRILL PIPE OD, ID........... . %.000 4,276
CABING DEPTH, ID..v vy g802.00 12,615

RISBER LENGTH, ID.... v vvnvn 86.00 21.000
PUMP VOLUMES 1 AND 2.......... 0.119 0.119
PORE PRESSURE CALC EXPONENT. .. 1,26

NORMAL PORE PRESSURE.......... 8.4
OVEREBURDEN GRADIENT MODIFIER..... g6.00

STRESE RATIO MODIFIER........... G.14

"d" EXPONENT CORRECTION FACTOR....

CUTTINGS DIAMETER, DENSITY.....

F‘IN}:SHXNG DEPTHI L D A D I I N D A B A L
CUMULATIVE HOURS, TURNS........
BIT CONDITION OQUT.....ovvvvvnvan




BIT NUMERER: 7 TADC CODE 114 HTC X3A

Cea 2302.0
2381.00 3452.00

STARTING DEPTH. .. ... vvvutn. .,
BIT COST, RIG COST/HOUR......

TRIP TIME. .. ...... oo, 7.
BIT DIAMETER . .. oo v i v, 12.250
NOZZLES . . it s i 18 28 28
DRILL COLLAR LENGTH, on, Inp....... 37 .30 8.000 2,813
HW DRILL PIPE LENGTH, 0D, ID...... 194,48 w. 000 3.12%
DRILL PIPE OD, ID.. . sy, J.000 4,276

CASING DEPTH, ID................ - 802,00 12,615
RISER L.ENGT""; Ivaatl't--o:x: e o 8&19{] 211000

PUMP VOLUMES 1 AND 2,............. 0.119 0.119

PORE PRESSURE CALC EXPONENT....... 1.20

NORMAL PORE PRESSURE............. 8.4

OVERBURDEN GRADIENT MODIFIER...... g.00

STRESS RATIO MODIFIER............. g0.16

"d" EXPONENT CORRECTION FACTOR. .. 10.4

CUTTINGS DIAMETER, DENSITY........ 2,5 2,30

FINISHING DEPTH............ e 2394, 0

CUMULATIVE HOURS, TURNS...,........ 10,49 220305

EIT CONDITION OUT....., e e T 1 B 1 G 0.000

RIT NUMEER: 7 IADC CODE 114 HTC X34

STARTING DEPTH...,....... ) 2396.0

BIT COST, RIG COST/HOUR........... .00 3652,.00

TRIP TIME. o0 in e e, 7.3

PREVIOUS HOLE MADE............... ?4.0

PREVIOUS HOURS, TURNS,............ 10.49 220305

BIT DIAMETER ... .. vrinnnnnn sy, 12,250

4 X 16 16 18
DRILL COLLAR LENGTH, QD, ID.....,. 140,56 8.000 2,813
HW DRILL PIPE LENGTH, OD, ID...,., 194,468 J.000 3.125
DRILL PIPE OD, ID.....vvvurnnns,., . 000 4,276
CASING DEPTH, ID........00vvnrs, g802.00 12,615

RISER LENGTH, ID.................. 86,00 21.000

PUMP VOLUMES 1 AND 2.............. 6.119 0.119

PORE PRESSURE CALC EXPONENT....... 1.20

NORMAL PORE PRESSURE.............. 8.4

OVERBURDEN GRADIENT MODIFIER...... 0.00

STRESS RATIO MODIFIER......v0vv.u. 0.14

"d" EXPONENT CORRECTION FACTOR.... 10,0

CUTTINGS DIAMETER, DENSITY........ 2.5 2,40
FINISHING DEPTH. ..o r e e, 2483, 0

CUMULATIVE HOURS, TURNS.........,. 18,12 278646

BIT CONDITION OUT.............0hus TR R 2 G 0.000




BIT NUMEBER: 8 IADC CODE 114 HTC X3A

STARTING DEPTH..........
BIT COST, RIG COST/HOUR.

. 2483, 0
TRIP TIME . v s vrnrrnnnrsn,

. .. 1373.00

. . 7.4
BIT DIAMETER..........., . 8.500
NOZZLES . oo i v v v v v v s i2 1z 12
DRILL COLLAR LENGTH, OD, ID.... 232 .60 6,250 2. 813
HW DRILL PIPE LENGTH, 0D, ID.. 194.568 S.000 3.12%
DRILL PIPE OD, ID..... v ev v S.000 4. 2784
CASING DEPTH, ID..... ..o 2473.00 8,681
RISER LENGTH, ID..... v, 8&. 00 21,000
PUMP VOLUMES 1 AND 2.......... . 6.11% 0.119
PORE PREGSSURE CALC EXPONENT. .. 1.20
NORMAL. PORE PRESSURE.,..... .. 8.4
OVEREURDEN GRADIENT ﬁUDIFIFR,. , 6.00
STRESS RATIO MODIFIER......... .16
"d" EXPONENT CORRECTION FACTOR 10.0
CUTTINGS DIAMETER, DENSITY...... 2.3

.
s
[

FINISHING DEPTH......... ..\,
CUMULATIVE HOURS, TURNS...... y
B}:T CONDITION GL’T::::.--:::-: ) B 2 G 0:“00

EBIT NUMBER: 9 IADC CODE 114 HTC X3A

STARTING DEPTH.............
BIT COST, RIG COST/HOUR.....
TRIP TIHE...........,.......
BIT DIAMETER. ... . ..

NOZZLES . . v v v v

. 2545, 0
- 13723.00 3652,00
. 7.5
8.501
. i2 12
DRILL COLLAR LENGTH, 0D, ID.... 232.65 &.250
HW DRILL PIPE LENGTH, 0D, ID... 194,48 5.000
DRILL PIPE OD, ID... v ivvinas 5.000

T
t
P}
v
t

CASING DEPTH, ID.......0ovv v 2473.00 &, 681
RISER LENGTH, ID...... .0, 86.00 21.000
PUMP VOLUMES 1 AND 2......... 0.11%9 6.119
PORE PRESSURE CALC EXPONENT, . 1.20
NORMAL. PORE PRESSURE......... a.4
OVEREBURDEN GRADIENT MODIFIER. 0.00
STRESS RATIO MODIFIER........ . 0.16
"d" EXPONENT CORRECTION FACTOR. 10.0
CUTTINGS DIAMETER, DENSITY....... 2.0 2.40

FINISHING DEPTH. .. vvv v v 2588.0
CUMULATIVE HOURS, TURNS.......... 2.72 187724
RIT CONDITION OUT.....0ovvovan T2 B2

»




BIT NUMRER: 9 IADC CODE 4 CHRIS RC4

STARTING DEPTH.....ov v, 2588, 0
RIT COST, RIG COST/HOUR. ., .- < 10897.00  3652.00
TRIP TIME . .. i it e 7.5

BIT DIAMETER ., ... v i i 8,500

NOZZLES. . ..., .. e . 14 15
DRILL COLLAR lTNFTH 03, ID . . 223,96 &, 250
HW DRILL PIPE LFNPTH b, ID..... 194,68 S.000
DRILL PIPE OD, ID....,,..... N 3.000
CAGING DEPTH, ID....... v e 2473, 00 8,681
RISER LENGTH, ID............ 86.00 21.000
PUMP VOLUMES 1 AND 2........ 0.119 0.119
PORE PRESSURE CalLC EXPUNFNT. ' 1.20

NORMAL PORE PRESSURE. ..., 8.4
DVERBURDEN GRADIENT MODIFIER, ' g.00

STRESS RATIO MODIFIER.......... 0.16

"d" EXPONENT CORRECTION FACTOR.

CUTTINGS DIAMETER, DENSITY.....

FINISHING DEPTH........... ..
CUMULATIVE HOURS, TURNS..... : 1
BIT CONDITION QUT...... .. v us : G o,

EIT NUMEBER: 10 IADC CODE 51° HTC TI22

25997 .4
4139.00
7.7
8.%500
12 12 1
232,65 6,250 2,813

194,68 S.000 3,125

STARTING DEPTH. ............
RIT COST, RIG COST/HOUR. ...
TRIP TIME. ... vy
BIT DIAMETER......... ...\,
NOZZLES o oo i s i i v e
DRILL COLLAR LENGTH, OD, ID
HW DRILL PIPE LENGTH, 0D, I
DRILL PIPE OD, ID.......... .00 4,276
CASING DEPTH, ID........... e 2473.,00 8.681

RISER LENGTH, ID...... 0o, 86.00 21.000

PUMP VOLUMES 1 AND 2.... - 0,119 0,119

PORE PRESSURE CaLC FXPONFNT.. v 1.20

NORMAL PORE PRESSURE . . 8.4

QVEREURDEN GRADIENT NODIFIFR. v 0. 00

STRESS RATIO MODIFIER.......... 0.14

"d" EXPONENT CORRECTION FACTOR, 1.0

CUTTINGS DIAMETER, DENSITY........ 3 2,40

e e 4 e % e o=

« v THe e - .

FTNISH‘[N(# I)EPTH: L I I T T I S B I B foes & I
CUMULATIVE HOURS, TURNS........ & 105870
RBIT CONDITION OQUT. ..., .o vns, T 2 | SR G 0.000




BIT NUMBER: 10 TADC CODE 4 CHRIS HC4

STARTING DEPTH, ..., . A YO
BIT COST, RIG COSTAHOUR.. .. 0.00
TRIF TIME. . .. 7.8
EBIT DIAMETER . . &, 50
NOZZLES . . ... ... . , 14 1
DRILL COLLAR iFNf?H ﬁU, In....... 2R3, b &H.250
Hidb DRILL PIPE LEN (W_ an, 1o, ... 194, 68 RORRIRIRL
DRILL PIPE OB, ID S, 000
CABTNG DEPTH, TID....... ... ... 247F .00 8,681
IGER OLENGTH, ID . Fee s 8&., 00 21,000
PUMP VOLUMES 1 AaND 2., Cas .1y 4.11¢9
FORE PRESSURE CﬁlC EXPONENT ., . ... .. 1.20
NORMAL PORE PRESSURE. . £, 4
OVERBURDEN GRADIENT ﬁOinIER... - .00
STREGSE RATIO MODIFIER. . s .16
"d" EXPONENT CORREPTIQN FﬁFTUH . 10,0
CUTTINGS DIAMETER, DENSITY . 25

FINISEHING DEPTH, ..
CUMULATIVE HOURS,
BIT CONDITION QU f

BIT MUMEER: 11 Ianc CongE 517 HTE 122

STARTING DEFTH, . 2751, 4

BIT COST, RIG COSTAHMOUR........... @139 Ry

TRIFP TIME. ... 0o v oo Ve . :

BIT DIAMETER, . 3, 0

NOZZLES .. 12 1 i2
DRILL COLLAR LENHYH OD . Ces 232 & S0 2. 017
HW DRILL PIFE IFNCIH UD In.. , '

DEILL PIPE OD, ID..... . PN G , 3.1?&
CASING DEPTH, ID...

RISBER LENGTH, ID...

FUMP QOLUMES 1 AND

TORE PRESGSURE CALC LXPUNLNT

NORMAL PORE PREBSURE., . ....

OUVERBURDEN GRADIENT MODIFIER

BTRESS RATID MODIFIER )

Ut EXPONENT CORRECTION FACTOR, ..., 1 .

CUTTINGS DIAMETER, DENSITY - e 2. a0

FIMISHING DEPTH - A
CUMULATIVE HOURS, o 735488
BIT CONDITION OUT T E B4 G oo,000




BIT NUMBER: 12 Iano CODE HTD Jee

STARTING DEPTH. . o000 2887, 0
BIT COST, RIG COST/HOUR, . caee ATERS 00 REG2.00
TRIFP TIME. ..o v en 8.4
BIT DIAMETER. ... .o &, 500
NOEE . - . . 12 12
DRILL 10 24,19 6,000
B ODRILL PIPFE LENGTH, OD, ID...... 194,68 S.000
DREILL PIPE OD, ID. . ... .. . . RO LR LR
CABING DEPTH, ID...... ... o N WA 8. 681
RISER LENGTH, ID. .00 oo, A ga. 00 21,000
FUMP VOLUMES 1 AND 20,00, .. o.11@ 0,119
FORE PREGSURE CALC FXPONENT, 1.20
NORMAL FORE PRESSURE., ... 000, .4
OVERRBURDEN GRADIENT MODIFIER. ' g.0o0

S RATIO MODIFIER......... .14
Tt ERPONENT CORRECTION FaCTOR 0.0
CUTTINGS DIAMETER, DENGITY...... 205 2,50

FINIGHING DEPTH. .. o0 o0 co v 2984.,0
CUMULATIVE HIMRE, TURNS, .. e 23,04 115233
BIT CONDITION OQUT....... G T 3 B4 oo




(hY, HYDRAULIC ANALYEIH

Data listed from the tape every 100m for each bit run.

DEPTH.

FLOW RATE,

ANNUL.AR

VOL.UMES .

ANNULAR VELOCITIES

CRITICAL VELOCITIES.

SLIP VELOCITY. .

ASCENT VELOCITY.

PRESSURE UNITS

IMPACT FORCE

H.oH. P,

JET VELOCITY

DENSITY UNITS,

Metres

Rate of mud flow into
in gallons per minute,

the well,

RFarrels, Barrels/metre

Metres/minute
The annular velocity above which

the flow becomes turbulent

The rate of slip of cuttings in the

annulus under laminar flow

The rate of ascent of cuttings in
the annulus under laminar flow

Pounds per square inch

The impact force at the bit,
in foeot—pounds per second squared,.

Hydraulic horsepower at the bit

The velocity of mud through the
hit nozzles, in metres per second,

Pounds per gallon




CORE LAR

HYDRALLTCS ANALYSIS PROGRAM

HYDBRAULICS CALCULATIONS AT DEPTH 100.0 A

ND_ TV 1008

S5FM 1 105 aPM 2 107 FLOW RAT

ANNLLAR HYDRAULICS,

CRYT
VEL.

AMNLILUS
TYPE

WL/
UNIT

AMMN

vl VEL
HWD A OH 1.851 44 14 f
DLC/OH 1.950 72 13 0
DEsOH b 4 78 12 it

7

TOTAL VOLUME

197

Lat STROKES #1 A

7.8 MINUTES g13

CRBIT HYDRAULICS:

PRESSURE DROP

1620, HHP
% SURFACE PRESSURE 111

3
R HHP /sqgin

PREGSURE RREAKDOWN:
SURFACE
STRING
RIT
ANNLLLUS
TOTAL

64,4
163.7
1620.3
0.0
1848.7 PREGGURE

PUMP 1455.5

BOTTOM HOLE PRESSURES:
DENGITY
UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING (T

MUD WETGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

8.460
8. 40
0.0
&8.60

k 1066

TYPE OF
FLOW

SLIP

VEL.

ASCEND
VEL

PREGGURE
DROP

TURRULENT
TURBULENT
TURRULENT

a.q
0.0
.o

TOTAL PRESSURE DROP 0.6

ND QRO STROKES 42

1008
1.90

IMPACT FORCE
JET VELOCITY

2179
140

“ DIFFERENCE 27.0

PRESEURE
LINTITS

HYDROSTATIC PREGSURE
CIRCULATING PRESSURE

146,

146,
0.0

146 .7

EBOTTOM HOLE PRESSURE




HYBRAULIC

HYDRADLTEC

5 OANALYSIS PROGRAM

G.EALCULATIONS AT _DEPTH 200.,0 AND TUD

Sa0.8

afM 1 1o

ANNLIL.AR H

AMMULLIE
TYRE

HWDE/OH
no/soM
DEF/OH

TOT

Lak:

BET

PREGSURE DROP

74 SURFaCE

PRESGURE

SLURFACE
STRING
BIT
ANNULUS
TOTAL

BOTTOM HOLE

NOT CITRCIHLATING:
CIRCULATING:
uT:

PULLING

15,7

P 2 110 FLOW RATE 1084

4
\..‘

YDRAULICS:

Vs
LINTT

ANM
VEL

CRIT
VEL.

TYPE OF
Y. FL.OW
1,851
1.950
2,074

44 14 0 TURBULENT
73 13 0 TURBULENT
2h iz 0 TURBLLENT

Al 405 TOTAL

VOL UME

"

MIMUTES 1649 SGTROKES #1 AND

HYDRAULICS:

1675 .1
110.8

HHF
HHP /sqin

1040
2.00

BREAKDOWN

Y
2071
167501
0.0
1948 .9 PUMP

PREGGURE  18511.,3

PRESSURES:
DENSITY
UNITS

MUD WETGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

8,60
8,60
0.00
f2.60

1728 BTROKES

% DIFFERENCE

ROTTOM HOLE

SLIP ABCEND
VEL. VL,

PRESSURE DROF

2

IMPACT FORCE
JET VELOCITY

29,0

HYDROSTATIC PRESSURE
CIRCULATING

PRESSURE

PRESSURE

PRESSURE

DROP

{
f
{1

L
B
Rt

g.n

THRE
[y N | 3‘

142

PREGGURE
LUNITS

T3,
ERt

{

L)
3
]
i

2
L}
e

PR ]

bt
A
4

AN




HYDRAULICE ANALYRIS PROGRAM

HYBRAULICE CALCULATIONS AT _DEPTH 300,0 AND

TV 3000

LM

ANNLILAR

ANMNULLIS
TYPE

HWDC A (H
DL/
DLACSE
HUWDP/CEE
HUDP /RIS
DP/RIE

Dy COBPM 2 104

HYDRAUL.TCS:

VG ANN  CRIT
UNTT VoL VEL VEL

0,673 15 R 100
0,272 54 32 100
84,9461 21 25 104
1,085 108 20 Y
1,325 13 18 Q
1,325 e 18 s

TOTAL VOLUME A2

LaGk: 12,

8 MINUTES

BIT HYDRAULICS:

PREGGURE

4 GURFACE PRESSURE

PREGBURE

SURFACE
STRING
RIT
ANNULUS
TOTAL

DROP 1507.7 HHP

b4, 35 HHF /sqin

HREAKDOWN :

69,5
S49.9
1502.7
1.8
2128.9

PUMP PREGSGURE  2338.8

BOTTOM HOLE PRESSURES:

NOT CITRCULATING:
CIRCULATING: ECD
PLILLING OUT:

DENSITY

UNITS

MUD WETIGHT 8,70
8.74
0.07
8.63

TRIFP MARGIN
EFFECTIVE MUD WEIGHT

FLOW RATE

12735 STROKES #1 AND

UL IMPACT FORCE
3.74 JET VELOCITY

1023

TYPE OF SLIP ARCEND
FLOW VEL. VEL

PREGEURE
DROF

LAMINAR ] b 0,
LAMINAR fi 3 0.6
LAMINAR 0 25 0.1
LAMINAR ] a8 0.3
LAMINAR 0 18 o, a
LAMINAR 0 18 0.3

TOTAL PRESSURE DROP 1.8

1329 STROKES #2

Y
o
{ad 10}

-t
R

4 DIFFERENCE 9.0

PRESEURE
UNITE

HYDROSTATIC PRESSURE 445, 3
CIRCULATING PRESSURE 447 .1
ESTIMATED SUWAR Rt
BOTTOM HOLE PRESSURE 441,77




IRE L AR

HYDRAULICS ANGLYSTSE PROGRAM

HYRRAULICE CALCULATIONSG AT DEPTH 400,10

AN TVD

ang., i

8PFM 1 101 g5PM 2

104

ANNLILAR HYDRALLL.TCS

ANMNULUS
TYPE

YOL./
UNIT VOL.
HWDCAOH
RCAOH
HWDP /0H
HWDP 7CEG
DR /CEE
DP/RIS

0.673 15
0.772 71
0.8%94 70
1.085 36
1. 08s G
1,325 114

1
o

b
i

s

Tl Sl Geads leed ead el
o

re:
R

TOTAL VOLUME 402

LaG: 16,3 MINUTES 1658 STROKES

BIT HYDRAULICS:

PRESEURE
4 SGURFALE

DROP 1557
PREGSURE &1,

.7 HHP
&

HHP Zsqin

FREGSURE BREAKDOWN:
SURFACE
STRING
BIT
ANNUILUG
TOTAL

77,6
L5801
155%7.7
3.3
Ar96.7 PUMP PRESSURE

2h46 2

ROTTOM HOLE PRESGURES:
DENSTTY
UNITS

NOT CIRCULATING:
CIRCULATING:
PLLLING QUT:

MUD WETIGHT 8,80
ECD 8.85
TRIP MARGIN 0.10

EFFECTIVE MUD WEIGHT &8.70

FLOW RATE

#1 AND

P39

A.81 JET VELGCITY

1034

TYPE OF
FL.OW

SLIP

VEL.

AGCEND
(e

PREGEURE
DROP

LAMINAR 0 R3S
LAMINAR 0 3E
LAMINAR i
L.AMINAR 0
LAMINAR {
LAMINAR ]

TOTAL

FRESSURE

DRGP

1693 STROKES #2

ITMPALT FORCE

RO

135

4 DIFFERENCE &8

PREGHURE
LINITE

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
EQTIMATED SWAR

ROTTOM HOLE PRESSURE

&HOO,E




fﬁRF iﬁﬂ

HYDRAULTICS ANALYSEIE PROGRAM

AYDRAULICS CALCULATIONG AT DEPTH 500,0 AND TVD 500,10

aPMo1 o toz SPM 2 104

ANNULAR HYDRAULICS:

ANNULLS
TYPE

V0L S ANN CRIT
UNIT L VEIL. VEL

HWDC/OH
DC/OH

0.673 15 37 1440
o, 3?

HWDP /0OH .
0.
1.
1.

az2 141

‘ 28 142

?{; 3 2 142
€ 132 3 143
= 19 144

&

7

a9

DP/OH 8
DPACSE 0
DP/RIS A2
TOTAL VOLUME

LAG: 19.9 MINUTES 2031

BIT HYDRAULICS:

PRESSURE DROP
% GURFACE PRESSURE

1584 .1 HHP
61.9

PREGSURE EREAKDOWN:

SURFACE 72,5
STRING 657 .3
BIT 1584.1
ANNULUS 6.1

TOTAL  2320.0 PUMP PRESSURE 28557 .5

BOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING: MUD WETIGHT
CIRCULATING: ECD
PULLING QUT:

g.a9
8.96

TRIP MARGIN 0.14
EFFECTIVE MUD WEIGHT 8.75

FLOW RATE

STROKES #1 AND

1037

TYPE OF GLIP ABCEND
Fl.ou VEL. VEL

PREGEURE
DROF

L.AMINAR R7
LAMINAR 32
LAMINAR 1 28
LLAMINAR ) 28
LAMINAR | 23
LAMINAR 19

TOTAL PRESSURE DROP

2066 STROKES 42

it IMPACT FORCE
HHP /sqin 3,

“8 JET VELOCITY

% DIFFERENCE 9.3

PREGSURE
LINITS

HYDROSTATIC PRESSURE 708.3
CIRCULATING PRESSURE 764.4
ESTIMATED SWAR IP‘P
BOTTOM HOLE PRESSURE 746 .




{HWF !QB

HYDRAULTCS aMNaLYSTE PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 00,0 AND TUD 600,10

FES o o T S 1 GBFM 2 104 FLOW RATE 1039

ANNULAR HYDRAULICS:

ANNULLUEG VL.~ ANN SRT TYFE OF SLIP ASCEND  PRESSURFE
TYFPE LUNIT Lol VEL L FLOW VEL UEL, DROP

ERH

HWDC/0OH 0,673 150 A7 1440 LAMINAR a A7 0.t
DG/ OH 0,772 71 32 141 LAMINAR 0 A 1

HWDP /(H .89 100 28 142 LAMINAR t 28 1
DR/ 0.8%96 149 28 142 LAMINAR {1 28 &
DPACSE 1,085 132 23 143 LAMINAR { 23 1.
DP/RIS 1.325 114 19 144 LAMINAR 0 1% .

on

3

w1 e

TOTAL VOLUME 281 TOTAL PRESBSURE DROP 7.

nd

whd

LAG: 23,5 MINUTES 2398 STROKES #1 AND 24446 STROKES #2

BIT HYDRAULICS:

PREGSURE DROP 1589.2 HHP 63 IMPACT FORCE
% SURFACE PRESSURE 1.9 HHP /sqin 4,00 JET VELDCITY

PRESGEURE BREAKDOWN:

SURFACE 2.7
STRING 701.1
BIT 1589.2
ANNUILUSG 7.3
TOTAL  2370.3 PUMP PRESSURE 2%69.0 % DIFFERENCE

GURES:
DENGITY
UNITS

NOT CIRCULATING: MUD WETGHT a.89 HYDROKTATIC PRESSURE G100

CIRCULATING: ECD 8,96 CIRCULATING PRESSURE 91?.3

PFLULLING OUT TRIP MARGIN 0.14 EGSTIMATED &SWAR 14,
EFFECTIVE MUD WEIGHT 8,75 ROTTOM HOLE PRESSURE $“H.4




HYDRAWTCS ANALYSEIE PROGRAM

HYDRAUWLICS CALCULATIONS AT DEPTH 700.0 AND TVD

J00.40

afm 1 102 GFM B 103

ANNULAR HYDRAULTCS

ANMULUS
TYPE

YL/
UNIT

ANN
VEL

HUWDC /A OH
DC/OH
HWDP #(H

O73A T Ab
V772 1 32
CBYE 100 27

DP/OH B4 gt 27
DR /GG 1,085 132 23
DPARIES 1,325 ] 1%

TOTAL VOLUME

LAG:  27.3 MINUTES 2787 GTROKES 41

BIT HYDRAULICS:

PRESSURE DROP
4 BURFACE PRESSURE

1586.3
99,6

HHP
HHP /sqin

PRESSURE BREAKDOWN:
SURFACE
STRING
BRIT
ANNULUS
TOTHL

72,8
740.9
1586, 3
8.5
2408, 2 PUMP PRESSURE

26624

BOTTOM HOLE PRESSURES:
DENSITY

UNITS

NOT CIRCULATING:
CIRCULATING:
PAILLLING QUT:

MUD WEIGHT

ECD
TRIP MARGIN
FEFFECTIVE MUD WEIGHT

.00
Q.07
0.14
8.86

FLLOW RATE

AND

1031

TYPE OF
FLOW

SLIP
VEL.

ASCEND
VEL

PREGGURE

DROF

LAMINAR 0 A VL5
LLAMINAR 0 2 O
LAMINAR 0 27 1.3
LAMINAR 0 5 . 2
LAMINAR 0 23
LAMINAR 1]

TOTAL PRFSSURE DROP

2804 STROKES #2

QuEG

3.97

IMPACT FORCE
JET VELGCITY

4 DIFFERENCE 9.%

PRESSURE
UNITH

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SUWAR

ROTTOM HOLE PRESSURE

1074.Q
1083.3

17.0
105%7.8




CORE LAR

B e wme s s

HYDRAULTCS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 800.0 AND TUD &00.0

SPM 1T 101 SPM 2 104 FLOW RATE 1033

ANNULAR HYDRAULICS:

ANNUL LS VoL /A ANN CRIT TYPE OF BLIF ABCEND  PRESSURE
TYPE UNIT VoL VEL. VEL FLOW VEL VEL. DROP

HWDC/OH 0.673 13 A7 139 LAMINAR {0 X 0.5
DCAOH 0.7272 71 ¥ 140 LAMINAR ] 32 1.
HWDP /1H 0.896 100 av 142 LAMINAR f iy 1.
DP/OH 0.8964 329 27 142 LAMINAR ] 27 4,
DP/CSE 1,085 132 23 14z LAMINAR i 23 1.
DP/RIS 1,325 114 14 143 LAMINAR {1 14 e

~3 T Ll oon

TOTAL VOLUME 760 TOTAL PRESSURE DROP 9.

~3

LAG: 30,9 MINUTES 3134 STROKES #1 AND 3204 STROKES #2

BEIT HYDRAULICS:

PRESSURE DROP 1592, 2 HHP 9460 ITMPACT FORCF 2149
Z SURFACE PRESSURE 58,2 HHP /sqin 3,49 JET VELOCITY 135

PRESSURE EBREAKDOWN:

SURFACE 72.8
STRING 8%, 3
EIT 1592.2
ANNUILUS 9.7
K4

TOTAL 2459, PUMP PRESSURE 2727, 0 Z DIFFERENCE 10,1

BOTTOM HOLE PRESSURES:
DENSTTY PRESSURFE
UNITS UNITS

NOT CIRCULATING: MUD WEIGHT F.00 HYDROSTATIC PREGSURE 1208, 3
CIRCULATING ECD Y.07 CIRCULATING PRESSURE 1238.0
PULLING QuUT; TRIP MARGIN 0.14 ESTIMATED QUAR 19,4

EFFECTIVE MUD WEIGHT 8,84 BOTTOM HOLE PRESSURE 12090




I CORE LAK

EEpipeip g fog i

l HYDRAULICS ANALYSIS PROGRAM

l HYDRAULICE CALCULATIONS AT DEPTH 900.0 AND TUD 200.40

GPM 1 it SPM 2 114 FLOW RATE n74

ANNULAR HYDRAUILLICS:

l AMMULUS VOL./ ANN CRIT TYPE QF SLIP ASCEND PRESSURE
TYPE UNIT UL VEL VEL FI.0W VEL. VL, DROR

D/ OH 0,274 2y 50 90 LAMINAR 1 49 21
I DC/CSE 0,303 2 4% 89  LAMINAR 1 A% 0.1
HWDP /S0 0,427 a3 32 8%  LAMINAR 0 32 1.7
DP/CSG 0,427 220 30 85  LAMINAR 0 30 4.4
I DP/RIS 1,305 114 10 80  LAMINAR 0 10 0, o
TOTAL VOLUME 446 TOTAL PRESSURE DROP 8,4
l LAG:  32.7 MINUTES 0 STROKES #1 AND 3717 STROKES 42
I EIT HYDRAULICS:
PRESSURE DROP 474 1 HHP 159 IMPACT FORCE 638
. % SURFACE PRESSURE 45 o HHPZsgqin 1,35 JET VELOCITY 75
I PRESSURE EREA&KDOWN :
SURFALE Db b
STRING RGE 3
I BIT 474 .1
ANNULUS 8,4
TOTAL 54, 4 PUMP PRESSURE 1050 .0 ¥ DIFFERENCE 18.6
BOTTOM HOLE PRESSURES
DENSITY PRESGSURE
l UNITS UNTTS
NOT CIRCULATING: MUD WETGHT 8,69 HYDROGTATIC PRESSURE 1334, 3
. CIRCULATING: ECD  §.74 CIRGCULATING PRESGLURE 1342 7
PULLING QUT: TRIP MARGIN 0,11 ESTIMATED SWAR 16,8
EFFECTIVE MUD WEIGHT & 5@ BOTTOM HOLE PRESSURE 1317 %




CORE LAR

HYDRAULTICE ANALYSEIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 1000.0 AND TUD 1000.0

HPM 1 R M 2 Q7 FLOW RATE Gan

ANNLILLAR HYDRALLLIOS:

ANNULUEG WL/ ) TYPE (W SLIP ABCEND  PREGEUR
TYPE UNIT Fl.0W VEL. UL DR

DEAOH 0,274 ; LAMINAR 1 I

HUDP /0H 0,398 S 3é LAMINAR ] 5
HWDP /050 0. 427 = LAMINAR 0
DP/CSE 0.427 LAMINAR ]
DP RIS 1,325 LAMINAR 0

TOTAL VOLUME TOTAL PRESSURE DROP

LAy 20.7 MINUTES STROKES #1 AND 2004 STROKES #37

BIT HYDRAULICS:

PREGSURE DROP 1406.8 HHP a211 IMPACT FORCE  1a9p
4 SURFACE PRESSURE 44,9 HHF /sqgin & .88 JET VELOCITY 129

PREGEURE BREAKDOMN:

SURFACE 0.8
STRING QIR H
RIT 1406.8
ANNLHLUG 1.1
TOTAL 2448.3 PUMP PREGSURE  3000.0 4 DIFFERFNCE 18,4

EOTTOM HOLE PRESSURES:
DENSITY PREGGURE
UNITS LUNTTS

NOT CIRCULATING: MUD WETGHT 8,70 HYDROSTATIC PRESSURE 1484, 2
CIRCULATING: ECD 8.77 CIRCULATING PRESSURE  149%.3
PULLING OUT: TRIP MARGIN 0.13 ESTIMATED SWAR a3

EFFECTIVE MUD WEIGHT .y EQTTOM HOLE PRESSURE 14621




SORE LAR

HYDRAULTCE &MALYSETS PROGRAM

HYDRADLICS CALCULATIONS AT DREPTH 1100.0

AND

VD 109 b

ZPMo a1

SPMoR T

ANNULAR HYDRAULIGE:

AMMULLIE
TYPE

Vi
UNTT

ANN

V. VEL.
DCAOH
HWDP /0H
HWOP ACEG
DP/CEE
DRARIG 1.

0,274 A Ly
H, 398 T4 K24
. 427 3
0.427 303
AEE 114

TOTAL VOLUME G

LA 40,9 MINUTES 2084 STROKES #1

BIT HYDRDRAULICS:

PRESBURE DROP
4 SURFACE PRESGURE

1445. 6
11.9

HHP
HHF /sqin

PRESSURE BREAKDOWN:
SURFACE
STRING
BIT
ANNLILUS
TOTAL

249
ARE.0
146 . 6

16.4
40,4

PUMP PRESSURE 1236, 0

ROTTOM HOLE PRESSURES:
DENGITY

UNITS

MUD WETGHT

ECD

TRIP MARGIN
MUD WEIGHT

NOT CTIRCULATING:
CIRCULATING:
PULLING QUT:

EFFECTIVE

FLOW R&TE

I
FAY

TYPE OF
FL.OW

SLIP
VEL.

AECEND
VETL

L AMINAR . A
LAMTNAR 32
SAMINAR [ A
LAMTINAR 30
LAMINAR ! in

TOTAL PRES

SURE DROF

AND 228% STROKES #2

46 ITMPACT FORCE
0.3% JET VELGCITY

% DIFFERENCE 56,3

HYDROSTATIC PRESSURE
CIRCULATING PRE&SSLIRE
ESTIMATED SWaAR

BOTTOM HOLE PRESSURE

PREGELURE
DROF

S
vond

339
41

LINTITE

1687,
170310
A2

1654,




HYDRAULICE ANALYSTE PROGRAM

HYBREAULICS CALCULATIONSG AT DEFTH 1200, 0 AND TUD 11947

SGPM o G4 8rM 2 K] FLOW RATE

ANNLILAR HYDRALLTCS

ANNULUGS VoL s ANM CRIT
TYPE UNIT AL VEL VEL

DCAOH 0,274 11
I DP 7 0 0. I?S - 11
bpAaK b, 38R A a7 11
BP/CSG : : 1
DRPARIS 107

TOTAL VOLUME

LaG: 25,0 MINUTES

EIT HYDRAULICE:

PRESGURE DROP
4 BURFACE PRESBSURE

1350, 4 HHP
43 . 4 HHP fsqin

PREGGURE BREAKDOWN:
SURFACE &8, 0
STRING 1006.5
BIT 1350.4
ANNULUS 20,5
TOTAL 2445 .4

PUMP PRESHBURE  3098.7

BOTTOM HOLE PRESSURES:
DENGITY
UNITS

NOT CIRCULATING: MUD WETGHT g.00
CIRCULATING: ECD .10
PULLING QUT: TRIP MARGIN .20

EFFECTIVE MUD WEIGHT .80

SGTROKES #1 AND

PuEe

TYPE OF SLTF AGD

END PREGEURE
FL.OW VEL. VI

L. DROF

LAMINAR ] 37 R
LAMINAR ] W7 3.3
LAMINSR 7
LAMINAR
LAMINAR

TATAL PREGGURE DROP

SREY GTROKES 42

IMPACT FORCE 18164
JET VELDCITY 1224

“ DIFFERENCE 21 .1

PREGEURE

HYDROSTATIC PRESGURE
CIRCULATING PRESSURE
ESTIMATED SWAR

ROTTOM HOLE PRESSURE




HYDRAULTICS ANALYSIE PROGRAM

HYDRAULIES CALCULATIONSG AT DEPTH 1300.,0 AND TVD 128232 0

s aa SPM o2 94 FLOW RATE S1d

ANNUL AR HYDRAULICS:

AMNLHLUE VOL./ ANN CRITY TYPE OF SLIP ASCEND PRESHURE
TYPE VOl VL. VEL. F.0W VEL. RDROR

DEAOH L, 274 I g0 12y LAMINAR 1 Y
HWDP /O 1,39 78 ] 25 LAMI NAR 0 0

Dp A0 1, 39 Fas] n 128 LAMINAR [

DP/CSEG Ry 304 il 1 LAMTNAR |
DP/ARIG 1LAEE 114 1é 1ad LAMINAR { 16

TOTAL VOLUME 604 TOTAL PRESSURE DROP

LaG: 27,7 MINUTES 2436 STROKES #1 AND 2597 STROKES #2

BIT HYDRAULICS:

PRESSURE DROP 1278.0 HHP HEA IMPACT FORCE 1719
4 SURFACE PRESSURE 41,9 HHP /sgin  5.80 - JET VELOCITY 121

PRESGURE BREAKDOWN:

SURFACE 68, 4
STRING 10761
BIT 1278 .0
ANNULUS =8.8
TOTAL  2451.4 PUMP PRESSURE 3049 .7 Z DIFFERENCE 19 .4

BOTTOM HOLE PRESHURES:
DENSITY PREGSURE
UNITS UNITS

NOT CIRCULATING: MUD WETGHT &.19 HYDROSTATIC PRESSURE  2011.4
CIRCULATING: ECD ¥, 32 CIRCULATING PRESSURE  2040.4
PULLING QUT: TRIF MARGIN 0,264 ESTIMATED SWAR S

EFFECTIVE MUD WEIGHY 8,93 BOTTOM HOLE PRESSURE  1953.9




HYDRAULTCS ANALYSEISR PROGRAM

HYDRAUL TGS CALCULATIONS AT DEPTH 1400,0

AND TUD 1369, 6

BPM 1

FL.OW RAT

ANNUL AR HYDRAULICS:

ANNUL LS
TYPE

VolL./

ANM CRIT
UNIT .

VL VEL 1.
D OH 4,274 A a0
HWDP /D 0,398 78 35
' pesaH ¢, 3w LI al

DP/CHG 0.427

304 o
DR/RIG 1,305 :

114 1a
TOTAL VOLUME bHAa4

AL 29,4 MINUTES SRS STROKES &1

BIT HYDRAULICS:

PRESSURE DROP 1285, 4
4 SURFACE PRESSBURE 42,2

HHP
HHP /sqin

PRESSURE EREAKDOWN :

SURFACE
STRING
RIT 1285, 4
ANNULUG 311

TOTAL 25064

&8, 8
2.2

PUMP PREGSURE  3043,3

ROTTOM HOLE PRESSURES:
DENSTITY
UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT Q.20

ECD 9,33
TRIP MARGIN .27
EFFECTIVE MUD WEIGHT 8,93

AND

I f1a

TYPE OF
FL.OW

SLLIP ARCEND
VEL VEL

PREGGURE

DROP

LAMIMNAR
LAMINAR
LAMINAR
LAMTNAR
LAMIMAR

TOTAL PRESSURE DROP

2770 STROKES #2

HEe
5,84

MPACT FORCE
JET WELOCTTY

“ DIFFERENCE 17.6

PREGGURE
LUNITS

HYDROSTATIC PREGHBURE  2149%.7
CIRCULATING PRESGURE 2180.9
ESTIMATED SWAR &1
BOTTOM HOLE PRESSLURE 2087.4




HYDRAULICE ANALYSTS PROGRAM

HYDRAULTCS CALCULATIONS AT DEFTH 1500.0

£D

VD

145w, 7

SPM 1 & GPM 2 &®e FLOW RATE

ANNULAR HYDRAULICS:

ANNULUE
TYPE

VaL./s
UNTT

ANN
VEL

CRIT
VL VEL
DCAOH
HWDP ZH
D A0 4,398
DRACSE 0,427

DPARTS 1,320

Y,

., 274

! a8
.398

78
145
306
114

7
53
H3 a4
49 84

16 s

Qa
84

TOTAL VOLUME &H81

LAk 326 MINUTES 2822 GTROKES #1

BIT HYDRAULICS:

PRESSURE DROP
A GURFACE PRESSURE

1176 .6
39.4

HHP
HHF Ssgin

PRESSURE BREAKDOWN

SURFACE
STRING
BRIT
ANNULUS
TOTAL

63,0
1126 .0
1176.6

17.6
2383.7

PUMP PREGGURE 2984.6

EOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING OuT,

MUD WETGHT 9,

ECD @,
TRIP MARGIN 0.
EFFECTIVE MUD WEIGHT £

20
27
14
Uy

ANMD

H03

9.1

g7y

TYPE OF
F1LOW

GLIP
VEL

ARCEND
VL

PRESELE

DROF

SAMINAR 1
LAMINAR 1
SAMINAR 1
LAMINAR ]
LAMINAR {1
TOTAL

PRESSURE

DR (1

2900 BTROKES &2

IMPALT FORCE
JET VELOCITY

1582
115

4 DIFFERENCE 20,1

PREGEBURE
LUNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
EGTIMATED SWAR

22911

2308,




CORE LaR

HYDRAULTCES ANALYSBIE PROGRAM

HYDRAUL TGS CALCULATIONS AT BEPTH 1600.0 AND TUD 15%1.1

SEM a5 a2 a7 FLOW RATE ghH

ANNUL AR HYDRASULICS:

AMNUL UG YL s ANMN CRIT TYPE GF SLIP AGCEND  PRESSURE
TYPE UNTT VL VEL VEL. FLOW VEL. VEL, DROP
DC/OH 274 L 7E gn LAMINAR

e %

HWDP /01H 300 75 5 8%  LAMINAR = 2
= 5

DP/CGE 427 06 48 84 LAMINAR
DP/RIG AR5 114 15 77 LAMINAR

¥ #
15 {i,

0.
o,
DF/OH 0, 3vh 185 il Qn LAMINAR
0.
1.

=T
2
~1

T Led T g

TOTAL VOLUME 7ol TOTAL PRESSURE DrOP 18,46

LaG: 35,2 MINUTES A00% STROKES #1 AND  J0E2 STROKES $2

BIT HYDRALILICS:

PREGSURE DROP 1120.6 HHP S6H2 IMPACT FORCE 1507
4 BURFACE PRESSURE 38.2 HHP Zs=qin 4,77 JET VELOCITY 113

PREGBURE BREAKDOUWN:

SURFACE &0. 8
STRING
BET

ANNULUS

TATAL 23 3;5 PUMP PRESSURE 2933.%9 4 DIFFERENCE 2Z1.1

BOTTOM HOLE PRESSURES:
DENSITY PRESGURE
UNITS UNITTS

NOT CIRCULATING: MUD WETGHT P.14 HYDROGTATIC PRESSURE  2418.¢
CIRCULATING: ECD ?.21 CIRCULATING PRESSURE 2437 .2
PULLING OUT: TRIP MARGIN 0.14 ESTIMATED SWAR A701

EFFECTIVE MUD WEIGHT .00 BOTTOM HOLE PRESSURE  2381.%

£




HYDRAULICE ANALYSLES PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 1700.,0

AND TYD 16428, 4

arM o1 a7 apM 2 aa

ANNULAR HYDRAULICS:

ANNMNULLIE
TYPE

VL. s
UNIT

DL 0.274
HWDP A 0OH 1,398
DP /O 0,398
DR ACER 0,427
DEPARITE 1,323 114

TOTAL VOLUME 761

Lali: 3b 06 MINUTES

BIT HYDRAULICS:

PRESSURE DROP
4 SGURFACE PREBSURE

113%, 4 HHP
3H,3 HHP /sqgin

PRESSURE BREAKDOWN:

SURFACE 61,7
STRING 1164.0
BIT 113%.4
ANNUILUG 19.8

TOTAL 2380.9

PUMP PRESGHSURE 3131 .1

EBOTTOM HOLE PRESSURES:
DENSTITY
UNITS

NOT CIRCULATING: MUD WETGHT
CIRCULATING: ECD
PULLING OUT: TRIP MARGIN

EFFECTIVE MUD WEIGHT

9.an
Q.07
.14
&.86

FLOW RATE

A183 STROKES #1 AND

nze IMPACT FORCE
4,90

a73

TYPE OF QLI ABCEND
FIL.OW VEL. VEL.

PRESGHURE

DROP

LAMINAR 1 74
LAMITNAR 1 o
LAaMINAR 1 a
LAMINAR {i 46
LAMINAR {i 14

i

TOTAL PRESSURE DROP

3208 STROKES 2

1527

JET VELOCITY 114

7z DIFFERENCE 24.0

PREGEURE
UNITH

HYDROSTATIC PRESSURE
CIRCULATING PRESGURE
ESTIMATED SWAR JY . h
BOTTOM HOLE PRESHURE  24R2.3

2501.8




HYDRAULICS anNaLYSTS PROGRAM

HYDRAWLICE CALCULATIONS AT DEPTH 1800.0 AND TUD 1733.8

S5 1 g4 ahM 2 a0 FLOW RaTE Ghe

ANNULAR HYDRaALLICS:

AN
VEL.

CRIT
VEL

TYRE OF
FLOW

ANMULLIE
TYPE

Vol S

UNTT Y VEL.
DCAOH
HEDP A0

{1

]
DEAOH ., 398

]

1

BT 38 7

398 78 50 LAMT NAR 0 5

Pa% G LAMINAR 0 5

DP/CGEE R Y A06 48
DRPARTS C ARG 114 15

et teale Gt fmah fed
el el Yol tead et

=~ LR LR L8 0

TOTAL VOLUME ag00

LaG: 39,0 MINUTES A296 BTROKES #1 AND 3430 STROKES 42

BIT HYDRAULTLS:

HHP
HHFP /sqin

Ll ool
557

4.73

IMPACT FORCE
JET VELOCITY

PREGSURE DROP 1107.8
% BURFACE PRESSURE 36,1

FREGGURE BREAKDOWN:

SURFADE &0,
STRING 1173
BIT 110
ANNLILUE 3
TOTAL 237

MY oo T L

15 PUMP PRESGURE 30864, 4 4 DIFFERENCE 22.5

kit
]

BOTTOM HOLE PRESSURES:
DENGITY
UNITS

MUD WETGHT ¢

ECD @,
TRIF MARGIN 0
EFFECTIVE MUD WEIGHT

NOT CIRCULATING:
CIRCULATING:

PULLING QUT: ESTIMATED SWAR

SLIP AGCEND
VETL

LAMINAR 1 74
LAMTNAR 0 48
LAMINAR 0 1

TOTAL PRESSURE DROP

0 HYDROSTATIC PRESSURE
2 CIRCULATING PRESSURE

BOTTOM HOLE PRESSURE

PREGGURE
DROP

3 s LR
o~

Tl tesde
u

a
™3 i

o op T
=AY B
&

i
-
&g

P
- P
s 3
i =

PREGEURE
UINITS

BhHHD,
2696,

&,
Sa93.

I




HYDRAULTOS ANALYSEIS PROGRAM

HYDRAULTICS CALCULATIONS AT DEPTH 1900.0 AND TUD 1884, 4

aPM o1 87 g5PhM R a5 FLOW RATE thhdg

ANNULAR HYDRAULICS:

AMNUL LS VA ANN CRIT TYPE OF BLIP ABCEND
TYPE LUNTT VEL VEL. FiL.OwW VEL. VEL

Y LAMINAR 1

LAMINAR f
b LAMINAR {1
i LAMINAR 0
1 LAMTNAR {1

DEAOH 0,274 A K 11
HWTF /13 . 398 et 11
DP /s 1, 39a He 11
DP/ACHEG 0,427 48 11
DPARTE 1,320 11 14 11

TOTAL VOLLIME TOTAL PRESSURE DROP

Lak: STROKES #1 AND 3489 STROKFES &2

BIT HYDRAULICS:

PRESEURE DROP 1113, 8 HHP G362 TMRACT FORCE 1498
4 SURFACE PRESBSURE 35,3 HHP 7sgin 4,74 JET VELOCITY 1133

FRESSURE EREAKDOWN:

SURFALE &H0 .
BTRING 1213,
BIT 1113.¢
ANMULUS 361
TOTAL 24724, PUMP PRESEURE  3158.0 A ODIFFERENCE 23,2

BOTTOM HOLE PRESSURES:
DENSITY PRESEURE
UNTTS UNITS

NOT CIRCULATING: MUD WETGHT e.00 HYDROGTATIC PRESHBURE  2801.2
CIRCULATING: ECD Y ¥ CIRCULATING PRESSURE  2837.3
PULLING LTy TRIF MARGIN 0.23 ESTIMATED SUWAR 7Ed

EFFECTIVE MUD WEIGHT 8,77 BOTTOM HOLE PRESSURE 27291




HYDRALLTICE ANALYSETE PROGRAM

HYDRAULIGS CALCULATIONS AT DEPTH 2000,0 AND TUD

1915, 3

Mo 3 M o2 11t FLOW RATE Sédy

ANNUILAR HYDRAULICS:

SLIP ASBCEND
VEL VEL.

PREGGURE
DROP

TYPE OF
Fi.Ou

ANN
VEL

CRIT
VEL

VO
UNIT

ANNULUE

TYRE VL
274
398
LA
CABT

-
DD

A8
78
345
204

114

49
34
34
X

10

133
130
1340
130

127

LAMINAR i
LAMINAR fi
LAMINAR {
LAMINAR i
LAaMINaR {

DC/OH
HHDP 20
LE A0
DPACEG
DR/ARIE

TOTAL VOLUME aan TOTAL PRESSURE DROP

181 STROKES #1 AND 7218 STROKES £2

LaG: 65,3 MINUTES

BIT HYDRDRAULICS:

IMPACT FORCE
JET VELODITY

PRESSURE
% SURFALE

140
1.36

DROP
PRESSURE

HHP
HHP /sqin

PREGGURE BREAKDOUWN:
SURFACE
GTRING
BIT
ANNLH.US
TOTAL

28,
5ea,
483,

42,

11431 PUMP DIFFERENCE 17,5

PRESSURE 1384, ¢ #

BOTTOM MOLE PREGSURES:
PREGSURE

UNITS

DENBITY
UNTITS

NOT CIRCULATING:
CIRCULATING:
PULLING OUT:

EFFECTIVE MUD WEIGHT

MUD WETGHT
ECD e,
MARGIN 0.
a8,

TRIP

g,

10
23
26

84

HYDROSTATIC
CIRCULATING
CGTIMATED
ROTTOM HOLE

PREGOURE

PREGSURE

SWAT

PRESSURE

RRVRVE
30141

8% .4
2888 .01




HYRRAWLICE ANASLYETE PROGRAM

HYDEAUL TGS CALCULATIONS AT DEFTH 2100.0

AND TVD

2005, 8

ST I At apM 2 8

ANNLILAR HYDRAUL.ICS:
ANNULUE YL/
TYPE UNIT WalL

DC/OH 0.27 4 39
HWDP /0OH 0.,3¢ 78
DP SO (,3?8 AgR
DPACHE 0.427 306
DPARIG 1320 114

TOTAL VIOLUME e19

LaG: 49,6 MINUTES

EIT HYDRAULICS:

PRESEURE DROP
4 SURFACE PRESSURE

1249 .0 HHP
39.6 HHP /sgin

PRESGURE BREAKDOUWN:
SURFACE a91.1
STRING 1092.6
BIT 1249 .10
ANMNLHUE 48,5
TOTAL  2441.3

PUMP PRESGURE 3151 .4

EOTTOM HOLE PRESBGURES:
DENSITY

UNTTS

NOT CIRCULATING: MUD WETGEHT

CIRCULLATING: ECD
PULLING QUT

@20
9.34
TRIP MARGIN 0.28

EFFECTIVE MUD WEIGHT 8,92

FIL.OW RaTE

A804 GTROKES &1 ANMD

S6H7 IMPACT FORCE
4. 81

ey

TYPE QF SLIP ASCEND  PRESSURE
Fl.0 VEL. VL DROP

LAMINAR 1 &7 6.9
LAMINAR 0 4 4,4
LAMINAR 0 Ad N I
LAMINAR {] 43 15,

LAMINAR 0 14 i1

TOTAL PRESSURE DROP A48 .5

A7 GTROKES 2

1445
JET VELOCITY 118

% DIFFERENCE 22.%

PRESGURE
LNITE

HYDROSTATIC PRESGURE  3148.72
CIRCULATING PRESHGURE 319864
ESTIMATED SWAR PTL
ROTTOM HOLE PRESSURE @U&l.k




CORE LAR

HYDRAULTCE ANALYSIS PROGRAM

HYRRAULICS CALCULATIONG AT DEPTH 2200.0 AND TUD 2oesh, 2

aPm 1 74 aPM o2 s FLOW RATE 756

ANNULAR HYDRAOULICS:

ANMUL LIS YO/ ANM CRIT TYPE OF BLIP ARCEND  PRESGURE
TYPE 7 SO VEL VEL FlL.Ow VEL. VEL DROP

DCAOH 0, A5 O 130 LAMINAR 1 &
HEDP /O D, & 7E 4% 129 LAaMINAR [ 45
DR A/OH L =238 45 18w LAMINAR ) 4%
PACGE U. 31 42 128 LAMINAR ! 4z
DPARIS 1 14 126 LAMINAR . 14
TOTAL VOLUME e TOTAL PRESGURE DROP

LAl B33 MINUTESR 29464 BTROKES #1 AND  409% STROKES #2

RBIT HYDRAULICS:

FREGSURE DRQOP 1190.4 HHP G2 IMPACT FORCE
4 SURFACE PRESSURE  38.6 HHP /sgqin 4,45 JET VELOCITY

PREGGURE EBREAKDOWN:

SURFACHE 48.9
STRING 1073.4
BIT 1190.4
ANNLILUS G50, 4

0

TOATAL 23637, FUMP PREGSURE 3084 .4 %A DIFFERENCE 23.4

BOTTOM HOLE PRESSURES:
DENGSITY PRESBURE
UNITS LINITS

NOT CIRCULATING: MUD WETGHT 9,30 HYDROSTATIC PRESGURE  332%.8

CIRCULATING: ECD 9. 44 FTRCUIQTTN& PREGSURE  3376.2

PULLING OUT, TRIP MARGIN 0.28 STIMATED SUAR 100.8
EFFECTIVE MUD WEIGHT ?.02 BUTTUM HOLE PRESSURE  3225.0




E AR

HYDRAULICS ANALYSIE PROCGEAM

HYDRAULICSE CALCULATIONS AT DEPTH 2300,0 AND TUD 21864, 3

aPM o1 74 GPM 2 7h FLOW RATE 746

ANNUL AR HYDRAULICS:

ANNUL LIS VaL./ ANN CRIT TYPE OF SLIP AGCEND  PRESSURE

TYPE UNTT VEL VEL FL.Ou VEL. VEL DR
RC/OH 0,274 A &5 130 LAMINAR 1 ot
HWDP /0H 1,398 78 4% 128 LAMINAR ] 44
DE/OH 0,398 462 4% 128 LAMINAR 0 A4
DP/CSG h.427 06 42 128 LAMINAR 0 41
DP/ARIE 1,325 114 13 185 LAMINAR 0 13
TOTAL VOLLUME A TQTAL PRESSURE DROFP

LaG: 56,3 MINUTES 4148 GTROKES #1 AND 4246 STROKES $2

EIT HYDRAULICS:

PRESSURE DROP 11720.8 HHP Al TMPALT FORCE 1394
% SURFACE PRESSURE 37,7 HHP /sqin C 32 JET VELOCITY 113

PRESSURE BREAKDOWN:

SURFACE 48,1
STRING 1084.1
RIT 1170,
ANNULUS a2,
TOTAL  235%.F PUMP PRESSURE  3109.0 % DIFFEREMNMCE 24.2

BOTTOM HOLE PRESSURES:
DENBITY PRESGURFE
UNITS LINTTS

CIRCULATING: ECD 9.5 CIRCULATING PRESEURE 35586
PULLING QUT: TRIP MARGIN 0.28 ESTIMATED SWAR 104,¢
MUD WETGHT 912 BOTTOM HOLE PRESSURE 3401 .3

NOT CIRCUILATING: &40 HYDROSTATIC PRESSURE 3804, 7




CORE AR

HYDRAULTCE ANALYSIS PROGRAM

HYDRAUL TGS CALCULATIONS AT DEPTH 2400.0 AND TUD 2074 .3

SPM 1 Hé H5PM 2 73 FLOW RATE HPI

ANNULAR HYDRAULICS:

ANNLHLISG VOLY AN CRIT TYPE QF SLIP ASCEND  PRESSURE
TYPE UNIT U1 VEL. VEL. FL.[Hd VEL VEL DROF

i

DCAOH 0,274 A9 & 138 LAMIMAR 1 &0 R
HWDEP /04 0,398 78 41 137 LAMINAR 0 41 4,
) . 1, &
":
b,

DP/OH . 378 3 41 137 LAMINAR 0 41 A

e

oS

(&

o 4

DP/CSG 0,427 30é 3 137 LAMINAR ] A8 1¢
DP /RIS 1, R25 114 12 138 LAMINAR { 12 {i

TOTAL VOLUME 1039 TOTAL PRESSURE DROP &1.1

LAG: 63,0 MINUTES 4141 STROKES #1 AND 4591 STROKES 40

BIT HYDRAULICS:

PREGSURE DROP 1010.%9 HHP 409 ITMP&CT FORCE 1149
Z SURFACE PRESBURE 36,9 HHP fsqgin 3,47 JET VELOCITY 108

FRESSURE BREAKDOWN:

SURFALE 42,2
STRING Pee.9
BIT 1010.¢
ANNULUS 61,1
TOTAL  2084.0 PUMP PRESSURE P73B.4 % DIFFERENCE 23.9

BOTTOM HOLE PRESSURES:
DENSITY PREGEURE
UNITE UNITS

NOT CIRCULATING: MUD WETGHT 9. 39 HYDROSTATIC PRESSURE 34644 .5
CIRCULATING: ECD FARwh CIRCULATING PRESSURE  3707.6
PULLING QUT: TRIP MARGIN .31 ESTIMATED SWaR 1ae.a

EFFECTIVE MUD WEIGHT .08 ROTTOM HOLE PRESSURE 3524, 3




HYDRAULTOS ANALYSIS PROGRAM

HYBRAULICS CALCULATIONG AT DEPTH PS00,0 AND TUD 23&4 5

SPEM 1 @1 GPM & 0 FLOW RATE 408

ANNULAR HYDRAULICS:

ANNULUS
TYPE

VoL
UNTT

TYPE OF
FL.OW

SLIp
YOI VEL.
DO
DCACHG
HUDP /56
DR/CSE
DPARIS

g.104 A
h.116 24
I, 140 31
0,140 319

1,320 114

LAMTNAR s
LAMINAR 1
LAMTNAR 1
LAMINAR '
LAMTNAR 0

101

TOTAL VOLUME 491 TOTHL PRESSURE

LaG: 45,2 MINUTES 4122 STROKES #1 aAnND 0 STROKES 42

BIT HYDRAULICS:

PFRESSURE

% SURFACE

HHP
HHP /sqgin

464
8.18

DROP 1743%.9
PRESSURE 6% .4

IMPACT FORCE
JET VELOCITY

PRESSURE BREAKDOWM
SURFACE
STRING
BIT
ANNULUS
TOTAL

24,0
HA47 1
1743, 4
148.9
H#EAR,8 PUMP PREGSURE

2hEH.8

4 DIFFERENCE

BOTTOM HOLE PRESBURES:
DENSITY
UNETS

NOT CIRCULATING:
CIRCULATING:
PLULLING QUT:

MUD WETGHT 10,00

ECD 10,37
MARGIN 0. 74
WETGHT GLRE

HYDROGSTATIC
CIRCULATING
ESTIMATED BWaAR
ROTTOM HOLE

TRIP

EFFECTIVE mMUD

ARCEND
VEL

3T
(.;" L

DROP

PREGEURE
PRESSURE

PREGSURE

PREGGURE
LINITH

4034 &

P77

A7EY ]




MYDRAULTICS ANALYSTH PROGRAM

HYDRAULICS CALCULATIONS AT REPTH 2600,0 AND TUD 2454 1

GPM 1w

e gPmM 2 0

ANNULAR HYDRAULTCS

A
VETL

CRIT
VL

W.s
UNIT

ANMMULLE
TYFPE

b.104 1
§.114 12 Ege
0,14t A
0,160

P
1,325

DC/OH
DEATEE
W s

RP/

TOTAL VOLUME

44,6 MINUTES 42459 BTROKES 4

BIT HYDRAULICS:

aze. 2

63.8

HHP
HHP Asqgin

DROP
PREGSURE

PRESGGURE
7 SURFALE

PRESSURE BREAKDOUM:
26,
a2,
1829,
111,
2HP0,

SURFACE
STRING
BET
ANNULUS
TOTAL

=S VY

PUMP PREGSURE  27we, 7

[22
o

BOTTOM HOLE PRESSURES:
DEMGITY
UNITS
MUD WMETGHT 5, 62
ECD .88
MARGEIN 0,53
WELGHT .09

NOT CIRCULATING:
CIRCULATING:
FLLLING OUT TRIF
MUD

EFFECTIVE

FLOW RaTF

478

TYPE QF
FL.OW

13 1aw T8 TURRULENT

LAMINAR
LAMINAR
LAMINAR
LAMINAR

TOTAL

ND 0

aS0R
8,95

4 DIF

HYDROSTATIC PRESSURE
CIRCULATING

SLIP
VEL.

ATCEND
VEL

= W
1 !
1 20
it o

PRESGURE DROP

F2

STROKES

IMPACTYT FORCE

JET VELOCITY

.2

FERENCE

ESTIMATED SWAR

EOTTOM HOLE

PREGSURE

PRESSURE

PRESSURE

DROP

£3
ind Ted

1093
144

PRESSURE
LINTTS

4030, 8
4141 .9
eae. 0

A808.48




HYDRAULICE ANALYSIS PROGRAM

HYDRAUL TCE CALCULATIONS AT DEPTH 27000

AND TVD 2544 .7

SPM o @8 QM 2 0 FL.OW RAT

ANNULAR HYDRAUL.TES:

VoL / CRTT

UNTT

ANN
1L

AMMNULLIG

TYFE uoL
105
103
94
@4
6H9

24
1
31
35

114

DLAOH
DC/CEG
HWDP A L86G
DRr/CSE
DRP/RTG

0,104
0.116
0.1460
0,160

1,323

TOTAL VOLUME S

Lals 44,8 MINUTES 4375 GBTROKES #1 A

BIT HYDRAULICS:

1916.9
67,0

HHP
HHP Fsqin

PRESSURE DROP
% SURFACE PRESSURE

PRESEURE RREAKDOWN:

SURFACE
STRING
BIT
ANNULUS
TOTAL

26,
FERZ.?
1916 .9
116.1
2796 .9

2
7

2

2

PUMP PRESSBURE a1

ROTTOM HOLE PRESSURES:
DENSITY

UNITS

MUD WETGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

Q.60
Q.87
.53
g.07

NOT CIRCULATING:
CIRCULATING:
FULLING QUT:

2 408

GLIP ARCEND
VEL. £l

PRESEURE

DROP

TYPE OF

FL.GW

TURRULENT ’
LAMINAR
LAMINAR
LAMINAR
LAMIMAR

TOTAL PRESSURE DROP

ND 0 SBTROKES 2

IMPACT FORCE
JET VELOQCITY

1146
144

=46

?7632

=2,

% DIFFERENCE A

PRESEURE
UNITS

4170, 9
4287 .1

232, 2

3¢38.7

HYDROSTATIC PRESHURE
CIRCULATING PRESSURE
ESTIMATED SUWAR

ROTTOM HOLE PRESSURE




HYDRALL.TCE ANALYSITS PROGRAM

HYDRAULICE CALCULATIONS AT DEPTH PB00.,0 AND TUD 238, %

8FM 1 {1 arM G FLOW RATE

ANNULAR HYDRAULTCS:

ANNULUS
TYPE

VL. /
UNIT

ANN
VEL

CRIT
VIEL

DCAOH
HWDE /M
HWDP /80
DRACEG
DRE/RIG

1,094
0.153
0. 140
G.160

1,325

134
118
114
116

83

TOTAL VOLUME

LaG: 46 .8 MINUTES 0 STROKES

BIT HYDRAULICS:

PREGSURE DROP
4 SURFACE PRESSURE

1846.1
b2 @

HHP
HHP /sqin

PREGSURE BREAKDOWN:

SURFACE
STRING
BIT
ANMULUSG
TOTAL

27 .5
2108, 4
18446 .1

176, 4
4155, 3 PUMP PRESSURE

ROR6 T

BOTTOM HOLE PRESHBURES:
DENSITY

LUNITS

NOT CIRCULATING:
CIRCULATING:
PULLING OUT:

EFFECTIVE

MUD WETGHT

ECD

TRIP MARGIN
MUD WEIGHT

.60
¥,
0.78
8,82

#1 AND

Hlé

e,

47

TYPE OF
F1.0u

SLIP

VEL.

ASCEND
VI

PRESEURE

DROP

LAMINAR 2
l.AMINAR

17 4{, &
75 .
LAaMINAR 7 T4
LAMINAR Rt 124, 2
LAMINAR { S .2

TOTAL PRESGLRE

DROP 176, 4

4482 BTROKES #2

IMPALT FORCE
JET VELOCITY

1103

0% 141

4 DIFFERENCE 41.%

PREGGURE
LUNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SUWAR

ROTTOM HOLE PRESSURE

4321,
4497, 6
3E, 7

I968.5




CORE LaR

- an weanD

HYDRAULTCS ANALYSITS PROGRAM

HYDRAULTES CALCULATIONS AT DEPTH 2900.,0 AND TUD 27230.0

SPFM 1 w7 GPM 0 0

ANNULAR HYDRAUWLICS

ANMULUS voL s ANN CRIT
TYPE UNIT VL VEL. VEL.

DL/ OH
HWDP /01
DP /OH
DR /GG
DP /RIS

0. 098 21 120 140
.15 29 76 186
{151 1 7 128
0.140 233 72 125
1,325 114 @ Pu

TOTaAL VOLUME D49

LAG: 47 .7 MINUTES

BIT HYDRAULICS:

1881, 9 HHP
HHP /sqin

PRESGSURE DROP
4 SURFACE PRESSURE 64,72

FREGEURE EBREAKDOWN:

SURFACE 27,8
STRING 796.3
BIT 1881.9
ANNLILUS 199 .6

TOTAL 29053

PUMP PRESSURE  p931 .1

BOTTOM HOLE PRESSURES:
DENBITY
UNITS

MUD WETGHT 9. 60
10,03

NOT CIRCULATING:
CIRCULATING: ECD

PULLING OUT TRIP MARGIN 0,84
EFFECTIVE MUD WEIGHT 8.74

FLOW RATE

4612 STROKES £1 anp

531 IMPALT FORCE 112
3O JET VELOCITY 1

483

TYPE OF SLIP ASCEND  PRESSURFE
FL.0uW VEL. VEL DrROP

3

118 41 .5
13.10
0.5
144 .3
g,z

LAMINAR P
LAMINAR 1
LAMIMNAR 1
LAMINAR 1
LAMINAR 0

Wi N g
RIS s S

TOTAL PRESSURE DROP i¥9.6

0 STROKES 7

roLh

&
4

% DIFFERENCE 0.9

PRESGURE
LINITS

HYDROSTATIC PRESSURE  4471.7
CIRCULATING PRESSURE 4670.8
ESTIMATED SWAR 399, 2
BOTTOM HOLE PRESSURE  4072.0




o). COMPUTER DATA LISTING @ LTST A

INTERVAL . o . . .+ . All depth records (data not averaged)
DEFTH. v v« . . . Well depth, in metres

ROP. o v v v v + . . . Rate of penetration, in metresshour
WOR., . . o . . . . L Wedght-on-hit, in thousands of pounds
RFM. « v « « . .+ . . Rotary speed, in revolutions per minute
MW o 0 s 0 Mud weight in, in pounds per gallon

‘de’ o 0 0 0 . . . . Calculated ‘df exponent, corrected for
p ;
variations in mud weight in, using a
correction factoer of 10 ppg.

HOURS., . . . . . . . ., Cumulative bit hours, The number of houre that
the bit has actually been on bottom,
recorded in decimal hours,

TURNS. . . . . . . . . Cumulative bit turns. The number of turns
made by the bit, while actually on bottom

ICOST. .« . . . . . Incremental cost per metre, calculated from
the rate of penetration, in Auetralian dollars,

CCOST. . . . . . . . . Cumulative cost per metre, calculated from
the drilling time, in & dollars,

PP v v v v v . 0 o . . Pore pressure gradient, in equivalent pounds
per gallon. The pressure exerted hy the
fluid in the pore spaces of the formation,

FG o o o v v v v . . . Fracture gradient, in equivalent pounds per
gallon., The pressure required to fracture the
formation, calculated by the DRILL program
using Eaton’s equation.

It is dependent on the pore pressure, the
overburden gradient and the matrix stress,
this value may be modified by leak—off
information,




BIT NUMBER i Tabph Cope 11 INTERUAL 2, 0 284,0
HTC QBCEATARLHO A 26,000 NOZZLES 18 18 18
cOsT .00 TRIP TIME 3.4 RIT RUN 138,10
TOTAL HOURS 4,023 TOTAL TURNS LT B CONDITION Ta B4 GO, 000

DEPTH RO WOR RP MW "dYo HOURS ?URN& TCOsT  coasT Fea

0.0 SR

?5.0 18,
106, a4,

8.4 0,73 4,18 1053 140 Ai64
8.6 .74 .44 2H62 194 Iu".
8.6 0.72 0,65 L3 R 1540 1054

ind TR

F3 NS

10,0 24
e, 16,3
118, 24,0
120 A
1251 18.7
130,40 A0
135 18,
1440, a4
45,0 139,
150,40 an

HES

8.
=

Enase

7o
P
L
A
P
L
88
L P4
L 38
&R

86 145 152,17 818, 34
1o T PR .17 654,56
8220 150, &HO0. 4%
GOER 1,44 527,87
106057 195,18 484,70
11637 ‘,=T' 4437 17
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14828 144,69 408,01
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1736 19,20 325,93
1?,?r a2, 90 309,28
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20110 29.82 250,724
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BIT NUMRBER 1 IADC CODE 11 INTERUAL
HTC 3aT SIZE LEO NOZZLES
CosT 4857 .00 TRIP TIME 3, BIT RUN
TOTAL HOURS g, 469 TOTAL TURNG 75804 CONDITION T ®B1 GO,000

DEPTH ROP WOB RPM MW "d"c  HOURS TURNS  IC0ST CCcosT PP FG

2a%.0 B.0 5.0 &0 8.6 0.54 .01 Jh 46 23007 B.4 17,6
230,10 8l1.6 5.0 &0 8.6 0,53 0.07 2856 4% 3212 8.4 12.6
35,0 18696 S0 60 8.6 0.38 0,10 AH3X ne v 8.4 12,8
240,0  209.2 .0 60 8.6 0,34 0.12 449 17 8.4 12.¢&
245,00 178.2 S.0 100 8.6 0.48 0.15 617 20,49 ¢ HE 8.4 12,7




DEPTH ROP "dto HOURS TURNE  TCOST CCOsT e

250,00 1965
SEH.0 1782
2600 197.8
265,00 19765
270.0 17465
aFE. 0 208.2
28000 2354
2850 7
2E0.0 2688
LSt G4

e oom o
RSt IS NS

0.46 h.18 7018858 PEV.RL 08,
.48 .2 AR 20,49 H20.84 8.4
0. 48 0,23 1090 18,446 536,702 &,
IVE .24 1298 POAY 473,48 8.4
0,53 .29 1813 20,49 424.,0% &,
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0, 4% .33 1859 14,38 350, %64
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wd
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DEPTH

Sao.n
SO0
Hi10.0
ulu. 0

H3E0.0
HRE, fl
B4,

G4, ﬂ

HE0. 0
W ﬂ
He0,
Z’fi(u'fii . (}
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DEPTH ROP WOB RPM MW "o HOURS TURNE  TCOsT  CeosT PP
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1.64 3, @ 45632 1286 1689
1.6%9 o 46631 707 1665
1.76 47394 540 1638
1.66 48504 786 1618
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DEPTH

ey
i3
)

HOURS TURNS  TCOST CCO8T

-
g

2931.0
29320
29330
2934.0
AYRGE.0
2936 .0
2937.0
2938.0
29739 .0

2940.0

Q.69 49387 620 1596
¢.83 0232 568 1573
14,09 51471 B77 1358
10,33 Hne6es 268 1544
10,57 SAGRT 849 1530
10.85 55389 1035 1519
11.19 DEIRAE 1227 1514
11,464 58498 973 1503
11,65 S9E1n 720 1488
11.91 60822 QEG 1477

WO OV ODNDBOD
BN S S Qg g O U R L A R

BN B0 T B EPSORPRORE S A

G O Lod D Ond B D B O LH
g g et e 0

e

2941.0
2942, 0
2943, 0
2944, 0
2945, 0
2944, 0
28947.0
2948.,0
2949, 0

2950.0

12,140 61803 He94 1463
12,36 63153 9a6 1454
12,80 65456 16310 1457
12.92 66066 431 1439
13.17 67356 213 14340
13.41 68584 870 1424
13.67 &LRPQ7 x4 1412
13,99 71872 1178 1408
14,44 73908 1654 1412
15.04 76923 2187 1425

-
2

e

o 3

PAMITINY TP TP T

ey B 0 QS s B R
RV Rl B I IS R s
N

o
tS)

15.42 784611 1370 1424
15,68 79788 AT 1417
15,97 g1118 107% 1411
16.23 QERTv 2?40 1404
14.53 834634 1102 14400
16.72 B4454 bbb 1389
16.96 /EH72 Q04 1382
17.16 86478 73S 1373
17 .34 87254 &30 1363
17 .51 as01 H14 1353
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2960.0

2961.0
2962.0
ReH3.0
2964.0
2965.0
29646.0
2967, 0
2968.0
2e6L9 .0
2970.0

17.67 88729 S83 1342
17,864 89624 726 1334
17.99 0197 465 1323
18.34 1781 1285 1322
18.73 @3512 1405 1323
18.95 4524 gaa2 1317
19.16 PH4n3 754 13140
19,39 6478 B3R 1304
19.52 7057 470 1294
19.63 @756HE 413 1283

o
et T3 s P T e P
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2971.0
29720
2973.0
2974, 0
2975, 0
2976 .0
29770
297¢.0
297%9.0
2980.0

19.87 8461 889 1278
20.06 QG2 Lo 1272
20,22 100221 G967 1263
20,48 101409 P& 1260
20.78 102746 1084 1258
21.10 104196 1177 1257
21,41 105597 1137 1258
21.73 107029 1163 1255
22,04 108426 1133 1253
22.38 109954 1241 1253
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DEPTH

2981.0
2982.0
2983.0
2984, 0

bHCHE

44.0
8.0

2 44,2

44,0

RP M

3

K
75
75

Ml

9.6
9.h
Q.4
F.b

HOURS

22,72
22,94
23,25
PR AT

vt

TURNE

TCOsT

1246

gan
1134
1108

CCosT

1283
1248
1247
12446

PP




(), COMPUTER DATA LISTING : LIST ®

INTERVAL 10m averages.

DEPTH., | .o . Well depth, in metres.

ROF, ., . . . Rate of penetration, in metres per hour,

BIT RUN, Depth interval drilled by the bit, in metres,

HOURS ., . Cumulative bit hours. The number of hours
that the bit has actually been “on bottom’,
recorded in decimal hours.

TURNS., . Cumulative bit turns., The numher of turns
made by the bit, while actually ‘on bottom’.

TOTAL COST Cumulative bit cost, in A dellars,

I1COsT, Incremental cost per metre, calculated from
the drilling time, in A dollars.

CCOsT. Cumulative cost per metre, calculated from
the drilling time, in A dollars.

ic . . ICOST minus CCOST, expressed as a positive
or negative sign, When the bit becomes worn,
(and therefore uneconomic), this should change
from negative to positive,




BIT MNUMBER 1 TADC Cope 111 INTERUAL 86,0~ 224,06
HTC 08CHRATLE26"HO STZE 26,000 NOZZLES 18 18 1¢
CasT 0.00 TRIFP TIME 3.4 BIT RUN 138.0
TOTAL HOURS 4,23 TOTAL TURNS 2E4R3 CONDITION T2 B4 GO, 000

DEPTH ROF EBIT RUN HOURS TURNE  TOTAL COST rcosy ccasT I~

0.0 22.8 4.0 0.18 10353 13057.,93 160 3264
60,0 21.1 14.0 0.6% 3895 14787, 54 173 1056
110.0 19.4 24,0 1,16 &FR7 16669 .35 188,18 694,56

120.0 29.0 34.0 1.31 P53 17927 .26 125,79 527.27
130.0 23,2 44,0 1.94 11637 19499 .65 157,24 443,17
140.0 14.4 4.0 2 b3 14822 2:2032.72 253,31 408,01
150.0 38.8 &4.0 2,89 15980 22973, 06 94.03 358.95
140.0 31,9 74,0 .20 17392 24118.87 114,58 325,93
170.0 44 .6 g4, 0 A.43 18400 24937 53 81.87 29&.88
180.0 56.7 94,0 .60 19309 25581, 34 64,38 272.14
1920.0 82.4 104.0 3,73 20110 26024, 67 44,33 250,24
200.0 143.4 114.0 A.80 RA570 26279, 30 259,46 230,52
210.0 46 . 4 124.0 4,01 21993 27046 .51 78,72 218.28

0 bt 4 134.0 4,17 23051 27651, 84 wB.53 206,36
] 69,0 138.0 4.23 23433 27863 .51 S2.92 0 201.91

20'
24,

BIT NUMRER 1 TADC CODE 111 INTERVAL 224,82~ 817.4
HTC 3AT S17ZE 17,500 NOZZLES 18 18 18
cosT 4857.00 TRIP TIME 3.7 BIT RUN 993 .4
TOTAL HOURS 1,69 TOTAL TURNS 7ER09 CONDITION T1 BL GO, 000

DEPTH ROP BIT RUN HOURS TURNS  TOTaL COST TCOSsT ccosT 1~

0.07 256 18629.58 45 3212
n.12 449 18824,.53 19 1191
0.18 770 19019.89 19.54 737,21
0.23 1090 19214.66 19.48 5346.72
.29 1513 19421 .61 20,69 424,05
0.33 1859 19583.79 16 .22 350,96
0.41 2500 19883%.89 30.01 302,19
0.49 3051 20142.07 25,82 265,73

230.0 81.4
240.,0 187.3
2a0.0 186.9
260.0 187,59
270.0 176,

2a0.0 225.2
290.0 121,

300.0 141.¢

iR eneneh enea

£

0.55 3586 20392, 21 25,01 237,87
0.64 4245 2070111 30.89 216,09
.69 4614 20873, 57 17,85 197,29
0.75 5118 21109 .79 23.62 182,30
0.a2 D643 21355, 28 24,589 169,76
0.88 6145 1590, 64 RA.54  1ER.99
370, 157.9 0.9 6639 21821,93 23,13 149,67
380.0 122.4 15 1.03 7276 22120.18 29.82 141.98
390.0 126 .3 165.8 1.11 7894 22409 .29 28,91 135,16
400.0 122.4 175.8 1,19 8531 28707.54 29,82 129.17

310.0 146.0
320.0 118.2
330.6- 211.8
340 . 154.6
350, 148.8

360, 185.2
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DEPTH ROP BIT RUN HOURS TURNES  TOTAL COsT 1CO8T coosT 10
296216 .46 123,59
g.61 118,73
.93 114,42
3
1

410.0 143, 4 185.8 1.26 075 2 2
420, 0 1272.7 19%.8 1.34 FHBE 23248.24 2
430.0 122.0 205.8 1.42 10340 23547 . 50 2
440 .0 108.,4 21%. 8 1.81 11210 23884, 29 33,68 110,68
2 31.8% 107,19
235 & AF.68 104,07
470 .0 129.0 240, 8 1.77 1Ju;u 2 28,300 100,99
480,10 136.9 299, 1.84 142140 25101.63 27,890 .13
2
>

450.0 114,48 225%.8 1.40 il??S 4202, 83
460.0 108.4 4039, 63
4822 . 66

o

.8 1.69 1282

P}

+
420.0 126.3 5.8 . 14923 25390.74 28.91 @5.53
=S00.0 8.0 275, 8 2 6 16474 26020, 26 62,95 ?4.34

510.0 75,3 2RE, '8 176469 2600517 48, 49 274
5B20.0 &7.9 290 SR 18994 27042 .82 G377 91.42
530.0 3g.0 A0 26 21364 28004 .52 96,17 ©1.58
S40.0 06,9 15,6 2, 8 22946 28644, 66 &4, 21 90,71
G500 47,7 ARG, 8 A0 24834 29412,87 76,59 9,28
S60.0 ag. a8 335 € 3,15 26371 KGGQQ,45 62, 39 89,45
a70.0 a58.5 345, ¢ L. 27909 30660.33 62, 39 af. a6
580.0 Hh, b SR 3.0 29499 31305.52 64 .52 a7 .99
590.0 G337 36T, 373 A1176 31986.21 68, 0 87 .44
600.0 oS, b 75 : IN76 F26H43,57 &6%h, fBé, 86

610.0 66,5 385, ¥ 34149 IZ192 .39 54,84 86 . 04
&20.0 8.6 E Ry 30684 33815.25 YA 8%, 44
630.0 65,6 : o 37056 34372.18 5. 84
640.0 68.7 . 38366 34203.75 a3, 83,94
650.0 62 .4 8 39809 35489.09 58,87 83, 359
660.0 53,8 : 41481 36167.75 &7, 8’ az.
670.0 69,5 o 02 42776 36693, 23 5285 82,31
&80.0 57.1 wo . 44354 37333, 340 &4, 0 81,
&%0.0 44,3 ¥ %42 46386 38158.09 82, a1
700.0 95,6 75, S.60 48006 38815, 45 65, 81.¢

H

710.0 54,1 a 5.78 49669 39490, 06 67 . 46 Sl
720.0 ne.9 ¥ 5,90 31171 40099 .74 60, 97

730.0 48.9 Ho15 93011 40846 .37 74.6¢

740.0 43.8 15 &.38 L0064 A41679.23 83,25 RU
750.0 S52.4 25 6. 87 56783 42376.73 &9, 75

760, 0 41,5 A E 6.81 58953 43RBT .27 88..d 8G.
770.0 31.6 i . 7.13 61798 44411.,71 :
780.0 30.5 b b = 7. 46 64748 45608.75 3. 9?,
790.0 27.9 LT 7.82 68015 46934, 63

goo.0 20,1 375 € g.22 71603 48390.36

e R S S

+

g10.0 40.6 35, € 8.47 73822 49290.78
817.6 34,4 ? 3 8.69 75809 S50097.27

+




°l

BIT NUMBER
HTC X34
COsT

TOTAL HOURS

DEPTH

gzt.0
830.0
840.0

a850.0
a60. 0
870.0
8g0.0
890.0
Fa0.0
10.0
@20,

230 .

sS40,

PaE0.
60,0
eza,
ean .
290,
1000,
1601.3

BIT NUMERER
HTC X3aA
cosT

TOTAL HOURS

DEPTH

1010.0
1020.0

1030.0

1040.0
1050.0
1060.0
1070.0
1080.0
1090.0
1100.0
1110.0
1120.0
1130.0

& TADL CODE
R AT
TIME

TRIP
TOTAL TURNS

23681.00
4,21

ROP BIT RUN HOURS
12.8 204
14.7 12.4
20.8 224

6.0
48,5
48.2
60,8
45,7
2.0
57,3
70.6
78.9
68,6

LD dEDDEDIBDD

67,9
70.8
78.0
63,7
&5, 2
&H4 .0
53.3

o - - S A S8
bbbl O

3 IADC CODE
SIZE

TRIP TIME
TOTAL TURNS

.00
3 Fh

BIT RUN HOURS

8.7
18.7

28.7

» g
LU RSN A

8.7 1.34
48,7 L 7hH
58,7 3,581
68,7 7R
78.7 IS
88,7 5,49
98,7 6,03
108.7 H.o 44
118.7 7013
i28.7 7,60

RS I |

DV H WMWY
AL~ 9o

.
W

5} ==
3

12,

J20

TURNSG

1121
G208

2098

@76H4
11359
13164
14595
16497
19212
20730
21962
23044
24333

20610
26845
27960
29326
30660
32021
32233

TURNS

14786
26449
32336

36064
47471
94780
127389
141264
148335
162885
173910
192597

205246

INTERVAL
NOZZLES
BIT RUN

CONDITION

TOTAL COST
18401.72
20889, 564
2R648. 61

23662.21 1
24414 .59
25172.38
RR772.93
26571 .30
27711.27 1
28348, 34
28865, 71
a9328.29
29860 ,88

30399, 09
A09215.04
31383.48
31956, 61
325146.78
33087 .82
33176.83

INTERVAL
NOZZLES
EBIT RUN
CONDITION

TOTAL COST
21910.,58
23488, 04
24284 .38

24788, 56

26331.,583 1
3I2730.47 &
37141.08 4
39017.80 1
39974 .28

41942.30 1
43433,53 1
45961.10 2
47671.97 1

817.6- 1001.3
18 18 18
183.7

T2 BRI GO.000

ICOST ccasTt 10

284
24¢
176

7667 -
1685 -
1011 -

01,34
75.824
75.78
60,06
79 .84
14.00
HR, 71
51.74
44,26

G326

730.32
a75.82
480,39
413.03
367,01
3346.30
306,80
281,89
260,93
243,96

03,82
a1, 59
46.84
a97.31
S946.02
87.10
68 .48

229 .60
217.10
205,93
196.78
188,61
181.40
180.60

1001.3- 1151.0
1g 18 32
149.7

T1 E1 GO.000

ICOST  CCOST I-C

230
158
79.63

2518
1256
846.1%5

50,42
54,30
32.89
41,06
87 .67
5,65
6. 80
49 .12
502,76
71,09

640,53
540,69
557,59
540,63
49%5.78
450, 67
424,95
399 .57
87 .20
X70.41




DEPTH

1140.0
11580.0
1181.0

RIT MNUMBER
HTC X3A
cosT

TOTAL HOURS

DEPTH

1160.0
1170.0
1180.0
1190.0
1200.0
1210.0

1220.0

1230.0
12406.0
1250.0

1252.5

BIT NUMRER
HTC X3A
cosT

TOTAL HOURS

DEPTH

12640.0
1270.0
1280.0
1290.0
1300.0
1310.0

1320.0
1330.0
1340.0
1350.0
13600
1370.0
1380.0
1390.,0
1400.0
1410.0

BIT RUN

138.7
148.7
149.7

3 TADC
SI7E
TRIP
TOTA

00
.87

BIT RUN

158.7
168.,7
178.7
188.7
98,7
208.7
218.7

20,8
31.7
41,9
35.7
35.7
20.6

27,5

18.1 hee. 7
20,1 238.7
16.9 48,7

135.9 251.2

4 IADC
SI1ZE
TRIP
TOTA

00
1,24

EIT RUN

7.
17.
27,
37,
4?!
57.

MO TITI NS
o O 00
IRV VA BN N ]
UBORLEG RS R

i

&7,
77,

e
'

b

i

s manGg

HOURS
g.05

B.69
.76

CODE

TIME

L. TURNS

HOURS

I
g.42
@ .66
.94
10,22
10.71
11,07

11.632
12,12
12.782
12.87

CODE

TIME

L TURNS

HOURS

0.28
0.63
1.10
1.45
1.83

a8

s 8

2.60
3,06
A.65
4,07
4 G2
5.07
Bl
&HLA0
H.90
7.42

TURNS

217402
RA4760
236560

1
12,8250

25847

TURNS

238650
240540
241907

RAZ2E2

244610
246945

248753

251740
254427
RE7626

258476

114
12.250
5.1
91867

TURNS

2271
5435
7584
12763
16168
19740

23106
RIRT6H
32563
36366
40419
4367
S0227
S6H464
61839
H6507

TOTAL COBT
49316.28
GlaH4.00
S1907,47

INTERUAL
NQOZZLES
EBIT RUN

ICOsT

164,43
24,77
243,47

T1&ET. 0

CONDITION

TOTAL COST

49697 .63
50848, 01
S1720, 59
Se744 .13
SATLT 06
55544, 03
S6HB73.46

58893, 22
60710.87
62874, 03
63448, 90

INTERVAL
NOZZLES
EIT RUN

ICasT

141, 3%
115.04
87 .26
102,35
102,29
1727 .70

132.94

201 .98
181,76
216,32
229,97

CONDITION

TOTAL. COST
22040,42
23324.31
25007 .92
26297 .85
27679 .53
29129 .17

30494, 67
32186 .76
34332.31
ILR75.28
I7520.13
3PE27 .71
41499.90
44030.94
46211.,99
48105.946

ICOST

138
128
168,36
128,99
138.17
144,94

136,85
169,21
214.56
154,30
164,48
200,76
197 .22
253,10
218.11
189,40

CcecosT 1-C

A0, 56
R47 .44
348,74

12682.58
18 18 18
101.5

T4 BRI GOQ.000

CCosT 10

A3 15
301,41
289, 4%
279,51
270,59
266,14

240,05

257,51
254, 34
Ga, el
52,58

- 1450, 0
18 18 18
197.5

Bl GQ.000

CCosT I-C

2939
1333
?09.38
701,28
g2, 73
906,59

451,77
415,31
3g2,37
367,95
349,02
336,41
A05. 49
F20.23
313,30
305,43




OI

DEPTH

1420.0
1430 .0
1440 .0
1450 .0

BIT NUMBER

HTC J1
cosT

ROP RI

o]

00
.74

T RUN

167 . °
177.5
187 .5
197.5

Iano

TOTHL

HOURS

51ZE
TRIP
TOTA

DEPTH

1460.0
1470.0
1480.0
1490.0
1500.0
1510.0

1520.0
1530.0
1540,
1850,
1860,
1570,
1580,
1590,
1400,
1610

e e e T e B e B v Y e B e}

1620,
1630,
1640
1650,
16460,
1670,
1680,
1690,
1700,
1710

[ Qi oc oo e B oo B o IR e B~ B e B

1720.0
1730.0
1740,

1750.0

1760.0
1770.0
1780.0
1790.0
1860.0
1810.0

Bl

A T s R O 8

P
T

b DM

...
o

.,_,.
o
b

e
~3

T RLIN

10.0
20.8
30,0
44,
o,

&0

foom o Bk son

70,

a0,

g0,
100,
110,
120,
130,
140
150,
160,

170,
180,
190
200
210
220,
230,
240,
250,

260,

ST

270,
280,
290,
00,
310,

a0,
A0,
340,
350,
360,

o= bV

2 ek
-
=

J

Lo S e B con S v 3 oy i B v B oo B e |

0

HOURS

8.04
8.93%
Q. =5e

10.24

CODE

TIME
L. TURNS

HOURG

0,67
.28
97
48
L7
L)

N RE N P

CA0
.78

LE3

17
?0
72

LIS 3

F
o

Sde
SO

ot
fonn]

- e e e e = ow

SOl

o Lhen

it
et

45
e

92
W87
2,28
.20
.98
24,69
25,31

TURNS

72304
8072
86017
1867

116
12,250
b4
282318

TURNS

3420
7249
11610
14823
18%01
21848

27174
A2052
36070
40613
45903
91795
97601
63109
68807
74307

79351
86421
P3I7E5
091
103761
107897
112839
117493
122166
126524

130752
136278
141994
1446874
151858
156664
163256
168848
173977
178435

TOTAL COST

al458. 446
53610,34
L6022, 69
38394, 49

INTERUAL

NOZZLES
BIT RUN

14

CONDITION

TOTAL

cosT

AEGRL, 49
I0746.09
FA274 .09
25136 .51
3I7268.87
39076 .61

41767 .94
44242, 06
46279 .93
48584 .17
51267 .37
54256 .26
57201.20
59994 .74
62884 .93
65674, 65

68233, 08
71819.14
7353911
78245,81
80614.54
82712 .41
g5219.1¢
g7579 .71
89950, 0%
921460.56

4304 .99
97107.90

io0qgog.20
102482
104858.10

27

107447,
.58

110791

113627,
116229,
B33

118490

¢7

97
64

IC08T

246
222
253
186,24
213,24

180.77

269 .13
247,41
203.79
230,42
268.32
298.89
n94.49
279 .36
289.02
278.97

255.84
358,61
372.00
270,67
236,87
209,79
250,67
236,06
237.04

221,05

214,44
280,29
290,03
247 .41
237 .58
258.99
334,36
283 .64
260.17
226,12

CeastT I1-c

301.24
302,03
29Q.79
295 .68

a0, 0- 2680.0

18 18 18
636.10

T3 B8 GO. 125

CCOST I~C

23

1,47

.37

7. 00
.87
23
383,88
375,97
A70.,82
364,92
359.80
354,46

349 .28
346,81
344,86
341,61
A38,25
335,77
335.73
334.20
332.08
329.14




DEPTH ROP RBIT RUN HOURS TURNS  TOTaAL COBT ICasy ccostT I1-C

1820, 0 13.3 370.0 26,06 183836 1R1230.34 273,949 327,60
1830.0 11.2 380, 0 26.9% 190292 124504 .97 327,46 327 .64
1840.0 3900 27,67 195452 127122.23 261,73 325.995
1850.0 16,75 440.0 28,27 199776 1P9315 ., 46 219,30 323.29
1860.0 20, 410.0 28,75 20323 131068.,42 175,30 F19.68
1870.0 2 420, 0 29,20 206444 13IRGP7 . 62 162,92 215,95
18680.0 4 430.0 29,60 209354 134173 .68 147,61 312,03
1890.0 S 440.0 J0,03 212432 135734.91 156,12 308.49
1900.0 2 450, 0 A0.41 215164 137120 .64 138,87 304,71
1910.0 23,3 460, 0 30.84 218248 130684 .92 156,43 301.49

1920.0 16.2 470.0 31.46 222702 140944 .08 225,92 299.88
1936.0 7. 4840, 0 AT 02 226764 143004.42 206,03 297,93
19240 .0 LENN 490.0 JIE 47 230024 144457 ,99 165,36 295,22
19%50.0 207 a0, Q 32,96 233508 146425 ,00 176,70 292,845
1260.0 910.0 33,53 237626 148513,.75% 208,87 291.20
1970.0 5. G200 24,16 242200 150833.78 232,00 290,06
1780 .0 2 530.0 34,63 245584 152550,.22 171,64 287,83
1990.0 540, 0 35,08 248768 154165 .22 161,80 285,49
2000.0 ah0.0 35,59 2H2198 155904.99 173,98 283,46
2010.0 60,0 36,07 205910 157790.33 188,53 281.77

2020.0 570.0 26,55 209379 159547 ,35 175,70 279.91

2030.0 80,0 37.07 2631051 161460.59 191,38 278,38
2040.8 590.0 J7.58 266793 163307 .90 184.73 R276.79
2050.0 &00.0 38.00 269841 164853 .91 154,60 274.76
2060.0 610.0 38.60 274139 167033.9% 218,00 273,83
20740.0 620, 0 39,25 278797 169396 .59 236,26 273,22
2080.0 a2 630.0 39.74 282318 171182 .26 178,87 271,72

BIT NUMRER & IaDC CODE 1 INTERVAL 2080, 0~ 2302.0
HTC X3A SIZE 2.8 NOZZLES 16 16 18
cosT 2381.00 TRIP TIME . BIT RUN Res. 0
TOTAL HOURS 5.93 TOTAL TURNS b i CONDITION T1 R3 Go.000

DEPTH ROP RIT RUN HOURS TURNS TOTAL COST TCasT ccosT I-C

2090.0 24.6 10.0 0.41 3908 2066.47 149 2907
2100.0 3204 20.0 0.72 6871 30193.52 113 1510
2110.0 34.2 30.0 1.01 L7 hH 31260.56 107 1042

2120.0 41 .4 40,0 1.25 11995 32142.98 88,24 B8B0Z,57
2130.0 43,7 50.0 14193 32978.88 B3, 59 659,08
2140.0 39.3 &0.0 73 16633 3390710 p@.ar S65.12
2150.0 42,5 70.0 ) y 18894 34767 .35 86,02 496,68
2160.0 4n.5 80.0 2 e 21181 RGE626.17 85,88 445,

2170.0 44,0 ?0.0 2. 43 23RN84 I6457 .00 83,08 405,

2180.0 53.3 106.0 SR oY 2R033 R7142.77 68.58 371,43
2190.0 2.1 110.0 2, 81 26818 37843.75 70,10 344,03
2200.,0 91,1 120.0 : 28636 38557 .92 71.42 321,32
2210.0 51,1 130.0 & I0450G 39272.08 71.42 302.09




) I

DEPTH

2220.0
AR30.0
22400
22500
Rea0.
22700
a22a0.0
2290.0
2300.0
23020

ROP EBIT RUN

37,9
44 6
1.8
A4.1
40,6
8.4
26 .8
34,8

I
S99

.

&
2

140.0
15%0.0
160.0
170, 0
1g6.0
19206.0
200.0
210,40
2200

a2z, 0

HOURG
3.47

J.69
4.00
4,30
4,54
4.80
S0
VI 1)
.86
TSR3

TURNS

2210
I499%5
A7eal
40649
47938
ABRER
48029
51503
55140
Ho873

TOTAL COGT

40236,
41054,
42203,
43275, 0
L84
45124,
464070
47537,
48967,
49354,

44173

31

e}
¥rs

a3
o8

41
3n
27
H4

0%

1C08T

46,42
g1.87v
114.89
107.13
89.848
5,05
136 .29
105,00
143,04
143,21

ccosT 1-C

287,410
273,70
263,77
#5486
245,41
237,80
232,44
226 .37

222,58

2:21.87




BIT NUMBER
HTC X3a

COosT
TOTAL

2381.00

HOLRS 10,49

DEPTH

2310.0 8.6
2320.0
2330.0

=g

Lﬂ?&iﬁg‘ﬁ Q’*;‘a}

2340.0
2350.0
2360, 0
2370.0
2380, 0
2390.0
2396, 0

nn

BIT NUMBER

HTC X3A

casT 0.
TOTAL HOURS 18,

DEPTH EI
2400.0
2410.0
2420.0

2430.0
2440.,0
24%50.0
2460.0
2470.0
2480.0
2483, 0

BIT NUMRER a8
HTC X34

CosT
TOTAL

1373. 00

HOURS 7.02

DEPTH
2490.0 10

2500.0 @
0"10 0 7.

2
0
8

ROP BIT RUN

ROP EBIT RUN

Tantc CObe
SIZE
TRIP
TOTAL

12,850
7.1
JURSI 57

TIME
TURNGE 22

HOURS TURNE
8.8
ig8.0 ' 4
28.0 2 QG &2

19559
42356
174

89196
112760
133261
153356
181228
205912
220305

g, 0
48,0
Ha.0
68,0
78.0
88,0
?4.0

IADC

SIZE 12,
TRIP TIME A
TOTAL TURNE 278444

T RUN HOURSG TURNS
8.0
108.0

118.0

10.67
11.21

1i28.0
138.0
148,10
158.0
168.0
178.0
181.0

2ITP47
242679
251348
260967
26972
2764869
278646

114
S00
7.4
44770

TADC CODE
SIZE a8,
TRIP TIME

TOTAL TURNS

HOURS TURNSG
0.68
1.79
3.07

2409
10230

7.0
17.0
7.0 18682

114

INTERUAL

NOZZLES
BIT RUN

CONDITTON

TOTAL COST
31711 .68
35676 .10
AP122 .53

43821.72
47719.77
al4g4.,97v
L4579 .59
5983&.14
H4119 .25

H&HE22 ""

INTERUAL

NOZZLES
BIT RUN

409,80
30682
349,44
484, 6%
429,31
417,17

2R

CONDITION

TOTAL. COST
65644.14
67607 .09
H966S .45

71378.79
74585, 94
78%82.98
83861 .71
g88307.50
PI7R25.06
828,90

INTERVAL

NOZZLES
EIT RUN

ICO8T

148,74
196,30
206,24

170,93
o -?E
439,70
487 .87
444, 58
341,76

I67 .90

e

CONDITION

TOTAL COST
A0895.,98
34932 ,38
32608.97

ICOsST

KioVs
404
468

T1 Ri GG.BDG

CCosT

P64
1962
1397

1153
Fo8, 33
a8y, 67
QUQ S

747,00
VPt 63
708,75

- 2483%.0
16H 1& 18

87 .0
T2 B GO,000

ccosT 1-¢
HEYD
&rd.
"nen,

84

83,0~ 2545.0

12 12 12

&2 1

T4 R GO.000

cecosT I1-~-C

4414
2055

1467




B

DEPTH

SE20.0
2530.,0
25400

254%, 0

BIT NUMRER

HTC X3a
cosT

TOTAL HOURS

DEPTH

25840,

2560,
au7a.
2580,
2568,

BIT NUMRER

_ CHRIS RC4
casT

TOTAL HOURS

DEPTH
2590.0

2597 .4

BIT NUMRER

HTC Jyaz
casT

TOTAL HOURS

DEPTH

2600.0
2610.0
2620,
2630,
2640,
2650,
2660.0
2670.,0
2680.0

10697.00

4139.08

MU NI0 QA d ==

adisati e R A LR R A AR

ROP RBIT RUN

37,
47,
7.

bl

:
Lie Yo

ROP RBIT RUN

o
%

~yEn
n

25,
A5,

43,

ROP BIT RUN

2

@,

ROP RIT RUN

™3
eSS

WIS LA D T e

ra o

-

0 1,42
{

15,

oo

TITARI I N0 MY

HOURS

4,06
95,01
o BE

7.02

TaDC CODE
SI7E

TRIP TIME
TOTAL TURNGEG

HOURS

02
0 [

oy
22T

L2

Ianpt CODE
SIZE

TRIFP TIME
TOTAL. TURNS

HOURS

. Q

4

IADC CODE
SIZE

TRIP TIME
TOTAL TURNS

HOURS

64

ueds
= GBI

Sl
J

TURNG

2E045
31471
Jr2a28
44770

114
8.500
7.5

18776

TURNS

2866
7044
11365
15510
18776

4
g8.500

7.5
19128

TURNS TOTAL COST

4466

19128

917
g.a00
7.7
105870

TURNS

2876
11740
201140
2855464
361440
43816
S0527
B75%01
64418

TOTAL COST

TOTAL COST

TOTAL COST

1coeT

43240, 68 363
46685.74 344,51
A9760 .52 307,48
4044 .52 @56 .80

INTERUAL 254

NOZZLES
EIT RUN
CONDITION

ICO8T

30280.16 303
J2491 .28 221
34778401 206
3697226 219
38700.87 216,08

INTERUAL
NOZZLES
EIT RUN
CONDITION

ICO8T
41554, 53

1634

S5676H. 61 1908

INTERVAL 259

NOZZLES
ETIT RUN
CONDITION

ICasT

F4T93 ., 64 aed
41787 .06 719
48579 .78 679
595434.38 685
61589, 02 615
6£7818.14 623
73264 .69 545
78924.28 Hhé
84538, 21 8561

CCosT I-C

1169
@3, 31
/72,99
B871.6%9

9.0~ 2588.0

12 12 12

> B2 GO, 000

ccosT

HOG6
21646
1391
1056
qa0.02

ceosT 1-C

207?77

ne2

A B74D

B3 GO, 000

cecast I-C

13305
3316
2150
1700
1446
1289
1170
1087
1023




DEPTH

2690, 0
2700.0
2710.0
2720.0
20,0
2740, 0
27428

BIT NUMRER
CHRIG RC4
casT
TOTHL

DEPTH

2750, 0
2751. 4

BIT NUMBER
HYC J22

casT
TOTAL

DEPTH
2760.0

2770.0
2780.0
2790.0
2800.0
2810.0
2820.0
2830.0
2840.0
2850.0
2860.0

2870.0
2880.0
2887.0

HOURS

HOURS

ROP HIT RUN

10

0.060
4,60

ROP BIT RUN

2

* G
1.9

11

4139 .00
16,35

ROP ERIT RUN

@2

102,

112

122

13

2.6 21,
142,
144,

HOURSG

b 15, 66
b 17.0%
b 18,41
b 19,88
45
& 23,14

8 23,53

Tabnt COobE
SI7E

TRIP TIME
TOTAL

HOURS

7.8 3.86

9.

8 1

18,

28

38,
48,
58,
6H8 .,
7a,
ag,
ea,
108,

118,
128,
135 . 64

4,610

IADC CODE
SIZE

TRIP TIME
TOTAL.

HOURS

) 1.49
b 2.92
) 3.89
& 4,71
12) 5,71
& 6H.48
) 717
) 7.94
6 8.90
& 10.42
) 11,28

& 12,91
) 14,17
16,35

TURNG

TURNSG

TURNS

70454
FE73IE
{Ien?
89440
QHERT
104146
105870

4
g.500
7.8
2308

TURNSG

19075
23082

917
g8.500
8.2
73588

TURNS
6687

113:..-...'
16145
21178
aaE7os
291740
%LJ»gi
KTV ]

400&5
46904
50769

58098
6370
73588

TOTAL

104844,
1105%6 .50
116779,
118179 .14

TOTAL

casT

{437, 98
Q4536 .58
GORA2 .54
&0

S4

INTERVAL

NOZZLES
EIT RUN

ICOBT

489,
o0y,
496,

o8
84
HO

Gi4, 21

BPG,
H18,
634,

CONMDITION

CosT

42573.19

\.1!981.’.." ) r

INTERVAL

NOZZILES
BIT RUN

Ic

1
1

CONDITION

TOTAL COST

Fe511.90

43276 .50
47188.00
9127216
T494R.50
7758.51
60283, 47
63099, 97
66600,61
72150, 53
75287.20

81234.488
gas2e . 30
Q?ﬂﬂu aa

IC

281,

=
;‘7‘)

281
350

aha
313,

u>4

1

=y
19
30
18

cocast I1-C

ﬁé}d & ' -
g21., 41 -
833,&8 -
gnh. 18 -
234, 06 -
18,93 -
816,15

274 B 27514

08y

a0é
Q35

08T
631

376
391
408
268

aa
C50
B
Qb
99
6H7

77
9,44
140

TO

14 15 13
¢.2

RO GOLIS0

cecoesTt I-0

=458
KA

A 28870
12 12 12

135, 4

2 B4 GOL000

CCoOsT I-0
4594 -

2327
650
1328
1131
@85 .64
ara, 7?7
gia2.80
751,70
7AL,7H
HPR, 25

684,95
L 41
&92

\.') .’




BIT NUMRER 12 ITADC CODE 917 INTERVAL 2887, 0~ 2984.0
HTC Ja22 aIzZE @.500 NQZZLES 12 12 12
casT 413%.00 TRIP TIME 8.4 EIT RUN 7.0
TOTAL HOURS 2384 TOTAL TURNS 1185233 CONDITION T3 B4 GO.0O0OQ

DEPTH ROP RIT RUN HOURS TURNS  TOTAL COBT ICOsT coosT I-C
2890.0

2900.0
2910.0

Y e
{24]

G464 F@119.19 1434 13040
21109 S0191.93 1107 3861
29364 6034, 42 04 2436

o
e

g

T M e
ot
PO

2e20.0
2930.0
29400
2950.0
2960.0
2970.0
2980.0
2984.0

37479 61778.15 74 1872
48504 &LPEBL1 .26 780 1618
&0822 78299 .39 a7z 1477
7HP2R 89747 .91 1145 1425
g8011 FE746 ., 04 Fno 1353
P7DHE 106500, 45 775G 1283
109954 116554, 61 10035 1233
115233 120838.72 1071 1244

oo 1Y 0D

3L - a0 NG
T o0

At
fomy

3~

B R
ot et b st

B
IR
i




(@), COMPUTER DATA LISTING : LIST C

Wer bowe G200 sert seee biae bees Beer saes 04 Sese PROS NEHS BIFS Sens Ss Sees Saes Gumt S840 mave veet Some bers Sers Sabe sesy mese sure SeRs

INTERVAL v . v 10m averages.
DEPTH. ., o e . Well depth, in metres.
FL.OW RATE, « Mud flow into the well, in gallons pepr

minute.

PSP, o . Pump pressure, in pounds per square
inch,

PRIT R . . Rit pressure drop, in pounds per
square inch,

PSP Percentage of surface pressure dropped
at the bit.

H.H.P, Eit hydrauvlic horsepower,
HHP/5@ 1IN, . . Bit hydraulic horsepower per square inch
of bit diameter.

IMPACT FORCE . Rit impact foerce, in foot-pounds per
second squared.

JET VELOCITY . « Mud velocity through the bhit nezzles, in
metres per second,




o °

BIT NUMBER

HTC QSCIATARLYHO

cosT
TOTAL HOURS

DEPTH

?0.0
ig0.0
110.0

120.0
130.0
140, 0
150.0
160.0
170.0
180.40
190.0
2000
210.0

220.0
0

224,

BIT NUMRER
HTC 3aAJ
cosT

TOTAL HOURS

DEPTH

230.,0
240.0
230, 0
260.0
270.0
280, 0
2%90.0
300.0

310.0 .
320.0
330.0
40,0
350, 0
360.0
376.0
380.0
390.0
400.0

1
0.00
4,23
FLOW
RATE P&p
1065 14561
1066 1455.5
1068 14354.7
1089 1484.3
1091 1272.0
1093 1342.5
7864 877,10
1070 1437.8
1081 1475, 4
1083 1&02.8
1088 150%.5
1084 1511.3
1075 1484 1
1080 15101
1081 1517,
1
4857.00
8,69
FLOW
RATE PSP
183 317.8
1023 1949.6
1025 2110.3
1033 2201.7
1031 2230.7
1030 2235.5
1032 2321.4
1023 2338.8
1026 2409.7
1024 24%58.1
1031 2&512.2
1033 2506.2
1036 2521.,9
1034 2517.9
1039 2525.6
1832 2515.1
1030 2552.9
1034 2546.2

Tant COobpE

5IZE
TRIP
TOTAL

PRIT

1615,
1620,
1624,

1690,
14690
1701

gal,
1632,
1660,
1670,
1688,
1675,
1643,

Mo LI B D0 R

1661.0
1666.3

IADC CODE

SIZE
TRIP TIME
TATAL
PRIT
47.9
1491.0
1496.9
1519.4

1513.9
1529.7
1536.7
1507.7

1517.4

1912.2

1533.0
1538,7
1546 .8
1559 .6
1573, 4
1554.5
1545.8
1557.7

TIME
TURNS

TURNS

26

23
wPSP
111.0
111.3
111.7
113, 9
133.3
126.7
100.5
113, 8
i12.9
111.2
112.1
110.8
111.1
110.0
109.8

17.500

75e09

“PSsp

15.1
76.35
70,9
69.0
67.9
68,4
b6, 2
64,5

63.0
61.5
61.0
61.4
61.3
61.9
62,3
61.8
60.6
61.2

INTERUAL
NOZZLES
BIT RUN

CONDITION
HHP/
HHP aqin
1603 1.8%
1008 1.90
1012 1.91
1073 2.02
1079 2,03
1085 2,04
404 h.76
1019 1.92
1051 1.98
1055 1.99
1072 2.02
1060 2,00
1034 1.95
1046 1.97
1031 1.98
INTERVAL
NOZZLES
BIT RUN
CONDITION
HHP/
HHP sqin
5 0.0
820 X.70
goa 3.72
@15 3.81
10 3.79
{19 3.82
926 3.85
00 .74
{08 3.78
04 3.76
R 3.83
eR? 3,84
P35 3.89
241 3.91
P54 3.96
346 3.89
929 3.86
39 3.91

86, 0~

224, 0
18 18 18
138.0

T2 B4 GO.000

THPACT JET
FORCE VELOGITY
217p 139
2179 140
2185 140
2074 143
2280 143
2288 143
1185 103
2195 140
2240 141
DO44 142
2270 142
Don 142
251 4 141
RPR4 141
2041 141
PP4. 2~ 817.6
18 18 18
593, 4

T1 E1 G0.000
IMPACT JET
FORCE VELOGITY
&4 24
2005 134
2013 134
20473 135
2036 135
2057 135
2066 135
2027 134
2040 134
2033 134
2061 135
2069 135
2080 136
2097 135
2116 136
2090 135
2079 135
2095 135




DEPTH

410,

0

420, 0

430,
4440,
450,
4460,
470,
480,
49140,
G040

S10.
a2a,

]
0
Q
fi
]
0
0

* 0

0
0

S30.0

S40,

0

wa0.a
w60,

o740
agn,
aen.
600,

610,
&20,
&30,
640,
650,
660,
670,
&80,
6940,
o0,

710,
720,
730,
740,
750,

N

0
0
]

0
0
a
!
0
0
0
]
0
0

a
0
0
0
0

760, 0

770,
780,
790,
aa0.,

810
817,

0
a
a
0

. 0

&

FL.OW
RATE

1031
1034
1033
1037
1030
1031
1036
1026
1035
1037

1039
1041
1043
1037
1637
1042
103G
1040
1035
1039

1040
1043
1035
1037
1043
1037
1037
1027
1034
1031

1040
1036
1031
1027
1029
1037
1032

020
1029
1033

102
102

P&P

’341\.3-:
2487 .1

5&5&$>@s*»¢c

P
E

2582

259%,

2639
2573

'
:
pﬁpxn
¢
f

IR DUR O R

pAs

2621

o}

2637
2H2T7
2633,
2652
2689,
2631
2673
2628
2695,

2662

LHERNNoDoSoNRD

aza2
2728 .4
2711.1
26760
26931
2743, 6
2732.2
26749
2711 .1

©
J

&
cerry
‘l.si?""i 4
1%61.8
1565 .5
1581.9
185%1.5
1576, 7
1584, 1

JQI ﬂ
159%. 4
1&0&.“
1584, 2
15983 .6
1600,3
1579.0
1591.8
1578.9
1589, 2

1592.8
1601.3
1579 .1
1584.7
1602.6
1584 .4
1584 .3
15%2.7
1582.1
1586 .3

1612.7
1599.8
1586.7
1573.5
1578.0
1603, 4
1587.9
1552.3
1579.0
1\'91. :v

1871.8
1566, 9

LR

64,
He,
Y
&2,
{)r '
Y
&1,
&b,
b,
61,

62,
&1,
62,
61,
61,
&0,
&1,
&0
&0,
&1,

60,
&0,

@-q—susuc~m<=<3m
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-
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ot SO L8 o P RO MY
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N o = M

~ G

HHP /
aqin

3.88
3.91
L4
a8
PO
e1
.98
L BhH
VG
.98

Db D Do T Oed 0 O 0
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&

N I S )
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ﬁ
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IMPACT
FORCE

2086
2095

2114
2129
2100
2105
2127
2086
2120
2134

2139
2145
2183
=130
DR
ok Roted
2193
2141
2123
2137

2148
2153
2127
2131
2155
2131
2130
2088
2128
2133

2169
2151

2134
2116

2182

2158
2138
2087
2123
2141

211
2107

JET
VELDCITY

135
135
135
136
135
135
134
134
135

136

136
134




BIT NUMEER
HTE X34
cosT

TOTAL HOURS

2381

FLOW
DEPTH RATE
a20.0
8a0.0
g40.0

80z
1053
1034

guo.0 1018
860.0 1006
g70.0 1016
a80.0 1014
8e0.0 628
?a0.0 u74
fi1a.0 1023
e20.0 1008
Fi0.0 1018
?40.0 1001

950, 0
260, 0
?70.0
?80.0
?90.0
1000.0
1001.3

1008
993
?eX
791
284
88
87

EIT NUMBER
HTC X34
cosT

TOTAL HOURS

FLOW
DEPTH RATE
1010.0 559
10620.0 bl
1030.0 SH62

1040.0
1050.0
1060.0
1070, 0
1080.0
1690.0
1100.0
1110.0
1120.0
1130.0

561

554
539
A
539
B39
H39
B39
G534
534

s

00
4,21

pap

1961,
3154,
J113

2996,
2873,
2934,
2922,
1000,
1050,
2945,
2879,

29ES .
2820, ¢

28&4.
an4g .,
°Q?0,
A051.9
022, 4
3000.0
3004.2

PSP

1365.8
1387.9
1391.4

1432 .5
1%00.,0
1340, 0
12346.0
1236.0
1?36.3

1‘:)’?’&
12364
1724, 0
1724.,0

114
12,250
TIME 4.2

TURNS 32020

TADC CODE
SIZE
TRIP
TOTAL

PRIT pANRELY
9E8.7 48.9
1616.9 3

51,3
1559, 64

50 .1
19140, 50,4
147% .1 51.3
1486, 1 50,6
1481, 5,7
HLT L9 BiHh, 8
ATPE 45,82
1507, 51,2
1447, 50.8
1492 .9 o1, 0
1442 ¢ w1, 2

1457 .0
1420.7
1421.2
1413.7
1399.6
1406.8
1403.3

IADC
SI7E
TRIP
TOTAL

CODE

TIME
TURNS

P e
gl Seed  Seul
I T3 = =

RS I I i e i s s R A R

146, 6
1464, 6
1464, 6
1446. 6
143%.9
143%.9

Sk ol Sk et pads Jmde S feds
3 00 ot it sk et md O3 O b

INTERUAL
NOZZLESD
BIT RUN
CONDITION

HHP ~#
sqin

3.80
8,43
7,78

7 .61
734
Yo ¥4
V.44
1.77

1,35

7.

6 B3
6,88
&, 86

INTERVAL
NOZZLES
BIT RUN
CONDITION

HHP /
agin

.42
0.43
.44

0.44
0,43
0.39
0,39
0,39
0.39
0.39
0,39
0,38
06.38

a17,

T2

IMPACT
FORCE

1289
2174
2097

2031
1984
1998
1992

7EH4

H3g
2027
1966
2007
19440

1959
1210
1211
1901
1882
1892
1887

1001.3

T1

IMPACT
FORCE

352
AL
368

367
A58
239
339
A3y
A3Q
339
A3Y
333
333

- 1001.,3
18 18 18
183.7

B1 GO.0QO0

JET
VELQCITY

1
1
13

- 1151.0
18 18 32

149.7
Bl GO, 000

JET
VELQCITY

43
42
43

43
42
41
41
41
41
41
41
41
41




DEPTH

1140.0
1150.0
1151.0

BIT NUMRER
HTC X3aA
cosT

TOTAL HOURS

DEPTH

1160.0
1170.0
11806.0
1190.0
1200.0
1216.0
1220.0

1230.0
1240.0
1250.0
1232.5

EIT NUMEER
HTC X3A

cosT
TOTAL

HOURS

DEPTH

1260.0
1270.0
1280.0
1290, 0
1300.0
1310.0

1320, 0
1330.0
1340, 0
1350 .0
13600
1370.0
1380.0
1390.0
1400.0
1410.0

FLOW
RATE

T34
534
534

g,

12,

FLOW
RATE

862
aa7
958
PEA
fan
954
P6Hé

Pb6b
960
963
P64

2381.
10,

FLOW
RATE

?11
17
o &
230
216
12

P25
Y07
P20
?19
P16
@17
219
17
218
898

PGP

1724.0
1724, 40
1724.0

i

no
87

p&p

2800.0
2760, 0
3136, 0
3130, 0
3098.7
3115.6
3163.6

3180.2
3182.9
3150, 0
3175.9

4

00

24

Pep

3010.9
3000.0
2979.2
3078.7
3049.7
3006.8

3086 .5
2982 .0
3631
2050.7
3024.5
3056.0
72,1
3040.2
3043,3

2902.5

PRIT

143.9
14%.9
143.9

IADC
IERAD
TRIP
TOTAL

CODE

TIME
TURNS

PERIT

1107.7
1094.8
1367.6
1353, 2
1350.4
1357.9
1393.0

1375.5
1358.9
1382.0
1384.9

IADC CODE

SIZE

TRIP TIME

TOTAL

TURNS

PRIT

1238.5
1282.7
1276.3
1317, 4
1278.0
1267.8

1303.2
1281.9
1289.2
1286.8
1278.8
1281.3
1287.0
1283.2
1285 .4
1229.6

FALS: 12

8.3
8 v 3
8.3

1
25

1
12.2
4
4

i}

e

7¢

£

258

yARRELY

9.6
3¢ ,7
432, 4
43.0
43,6
43, 6
44 .0

43.3
42.7
43,9
43.6

114
12,250
5'1

21867

PGP

41.1
42.8
42 .8
42.8
41.9

42,2

= N3 PY YIS

1 Ko I Y

o

HHP /
HEHP s01in
4% 0,38
45 .38
4% 0. 3&
INTERUAL
NOZZLES
EIT RUN
CONDITION
HHP /
HHP aqin
557 4,73
547 4,64
764 6. 48
752 6,38
7a0 H A6
756 6.4
785 bbb
775 6. 58
761 6,46
774 6,59
779 6. 61
INTERWUAL

NOZZLES
EBIT RUN

CONDITION
HHP/

HHP agin
6H58 S5.99
486 S5.82
682 5.78
715 &, 07
683 5,80
675 5.73
703 5,97
662 S5.62
HPR 5.87
670 w86
684 o.80
&85 5,81
690 5,80
487 5.83
689 5.84
644 S5.47

IMPACT JET
FORCE VELOCITY
333 41
A3A 41
333 41

151, 0 12525
18 18 18

101.5

T4 B3I GO, 000

IMPACT JET
FORCE VELOCITY
1490 113
1472 12
183¢ 12%
1820 125
1818 124
1826 125
1873 124
1850 126
1827 126
1858 126
1862 126

1252, 86

an il 1450, 0
18 18 18
1975

T1 Bl GO.000

IMPALT JET
FORCE VELOCITY
1665 119
1725 120
1716 120
1772 122
1719 120
1705 119
17852 121
1683 119
1734 120
1730 120
1720 120
1723 120
1731 120
1725 120
1728 120
1653 117




Fl.0u HHP/  TMPACT JET
DEFPTH RATE PRIT P AR {F sqin FORCE VELOCITY

420.0 33 31799 1326.3 . H.o12 1784
1430 .0 937 3187, 4 1337.9 2. 3 b.20 179¢
1440.0 P39 3194.0 13440 a2 et &, 25 1807
1450, 0 P38 318%5.46 1341.1 42, 73 H.23 1803

BIT NUMRER b IADC CODE 11¢é INTERUAL 1450, 0 2080.0
HTC TJ1 SIZE 2L 250 NOZZLES 18 18 18
08T 2694, TRIP TIME . EBIT RUN 630.10
TOTAL HOURS 39, TOTAL TURNE 28231¢ CONDITION T3 B8 GO.125

FLOW HHP/ IMPACT JET
DEPTH RATE PSP PRIT wPap HHP sqin FORCE VELOCITY

1460.0 P14 3232.8 1274.3 39,4 6810 S5.77 1714 124
1470.0 874 2978.9 116%.72 39.1 594 S.04 1567 114
1480.0 g71 29452, 1157, 39.2 a8 4,99 1557 114
1490.0 874 2972, 1164, 6 39.2 a94 9,04 1566 114
1500.0 879 2984, 1174, 4 39. 4 603 S B 1582 115
1510.0 869 293G, 1150 39.2 583 4.95 1547 114

{21l e i 4

1144.¢ 39,0 az7e 4.91 1539 113
1155, 39.2 ag7 4.98 1554 114
1127.¢ 38.4 966 4,80 1516 113
1080, 38.7 530 4.50 1452 110
1123, 38.7 T63 4,78 1511 112
1121, 38.3 a6l 4.76 1508 112
1129 8.2 S6H9 4,83 1319 113

38.3 pgwts 4,73 1498 112

38,2 Qb2 4,77 1507 113

7.7 a58 4,74 1492 113

1520.0 867 2934,
1530.0 871 2944,
1540.,40 60 2939,
1550.0 842 2792
1560.0 859 2905,
1570.0 8a8 2931,
1E80.0 864 2967
1590.0 g38 2911,
1600.0 860 2933,
1610.0 g62 2944,

W= NO DA

1135
115
115
114
115
115
115
115
114
114

1620.0 879 3056,
1630.0 a81 3089,
1640.0 879 3098,
1650.0 870 3057,
1660 .0 876 3096,
1670.0 877 3127,
1680.0 875 3128,
1690, 0 879 3106,
1700.0 873 3131,
1710.0 869 3133,

37.7 S92
37.5 595
37.2 591
36.9 572
37.0 a8s
36,7 586
36,5 583
36,5 nea
1135, 4 36.3 578
1127 .4 36,0 a7

RLan

-
.8

et PO TY O D0
bbb

oA=L

N b D] VL0 0PN O

LIt

115
113
°8
76
113
113

1143.8 36.8 584
11161 36,8 563
B32.4 34.5 363
1750.0 G778 14161 497.7 35.1 1468
1760.0 862 30&1. 1108.0 36.2 a7
172706.0 861 3058.2 1117.6 36,5 a6l
1780.0 862 3044, 9 1119.2 36.8 563 113
1790.0 857 3042.2 1106.9 36.4 553 : 11z
1800.0 862 3064.4 1107.8 36,1 Sav V73 . 113
1810.0 862 3065.0 1106.9 36,1 556 72 38 113

1720.0. 876 3107,
1730.0 Beh 3056,
1740.0 747 2412,

o IS #% I N 1
B b Db &b

~3 W
~3 o

- -

E -4
o
~5

’ I




Fl.ou HHP/Z  IMPACT JET
DEPTH RATE PSP PRIT P& sqin FORCE VELOCITY

16820.0 BG7 3044.1 10%35.9 36, 4,65 1474
1830.0 #58  A064.0 1097.7 35, 4,66 1474
1840.0 842 3012.4 10%6.8 LI 4,40 1421
1850, ane 30H2.0 10%77,7 A7 A% 4,54 1449
1860 853 3034.6 10895 .1 w8 4,58 1459
1870, 868 3150.1 1123.4 3 A, 83 1511
1gaa. g66  3132.2 1117.8 7Y 1503
1890, 865 3127.3 1115.2 T 1500
1700, 864 3158B.0 1113.8 LR 1494
1910, 855 117,60 11031 AT 1483

I

=R-R -
P IR I ]

RTINS 8

7a%
556
587
H08
8446
845
848
535
Shé
a38

8% 10466
A7 &HA0
L5 700
68 7540
K 1453
LA 144%
] 1458
14 EsH|
Al HE
LAY 1474

i

1920,
1930,
19440
1950,
19460
1970
1980,
1990,
2000,
2010,

e R e i e B8 o o R B~ - I = I o ]

N e et 00 N] NN

B i S S SRR
fme i R s B R TS I

240 . : . 48 1447
837 A 1068.6 . X A3 1437
828 . 1046.3 29 1407
832 3068.9 1065.9 L A9 1433
2060 830 3059.6 1060.9 & 1427
2070, 817 2978.6 1028.6 1383
2080.0 825 2990.0 1048.1 '8 1409

2020,
2030,
2040,

2050 .

oo B e R e Y o B v Y e

BIT NUMRER IADC CODE INTERVAL 2080, 0~ 23020
HTC X3A SIZE 4 NOZZLES 16 16 18
casT 31 . TRIP TIME . EIT RLN 2220
TOTAL HOURS TOTAL TURNS CONDITION Ti B3 GO.000

HHP/Z  IMPACT JET
DEPTH PSP PRIT : sqin FORCE VELOCITY

2090.0 3131.1 1235.3 : 4,73 1429 118
2100.0 d151.4  1249.0 53¢ 4,81 144% 118
2110.0 A215.2  1244.7 2 0 4.79 1440 118

2120.0 A26B3.7 1270.9 . w12k, 4,94 1470 120
2130.0 3209.4 1222.4 : 4,66 1414 117
2140.0 3202.5% 1230.9 4,71 1424 118
2150.0 3224.1 1223.9 4,67 1416 117
2160.0 v A057.0  1185,7 4,43 1371 1158
2170.0 3066.2  1204,6 VI 1393 116
2180.0 J083.0 1200.3 Al 1388 115
2190.0 75 3037.85 1171.4 ] 1355 114
2200.0 3086.4 1190.4 45 1377 115
2210.0 < 1715.3 638.3 75 738 84

RLn LR Ln Lf

{
L=

L}

A
IR RSO RO RE RLEE

S ITOTg B 7Y = 1 1

4
4
4
4
1

rah




DEPTH

22206.,0
2230.0
2a40.0
2250.0
2260.0
2270.0
2280.0
2290.0
2300.0

2302.0

FL.OW
RATE

571
547
539
917
742
750
746
734
744
745

PSP

1816.8
1697 .5
1698.9
16411
A043.0
F080.4
3114.3
3113.4
3109.0
2102.0

PRIT

6H78.4
HE
HO04 .5
nE7.8
1147, 4
1171.4
1158.8
1140, 6
1170.8
1167 .8

FASST Y

37.3
36.7
A6
34,0
37.7
8.0
37.2
3o b
377
37.6

IMPACT
FORCE

785
7l
Hee
6HAS
132
1355
13440
1319
1354
13581

JET
VELOCITY

g7
83
82
79
113
114
113
112
113
113




BIT NUMBER 7 Tant CODE 11 INTERUAL 2302, 0~ 2396 .0
HTTG X34 SIZE 12,250 NOZZILES 1 28 28
CasT 2381.00 TRIF TIME ) BIT RUN 94.48
TOTAL HOURS 10,49 TOTAL TURNS 220307 CONDITION T ®BY GO, 000

FL.OW HHP /. ITMPACT JET
DEPTH RATE ZR2iy PRIT wpap HIHP agin FORCE VELOCTITY

.31 308 36
4,31 AOf Ab
0.3 308 34

2310,0 G35 1558.0
2320.0 B30 15600 ¥
2EA0, 0 B35 15800 1176

o

Bl

29 A%
EAT
25y
29

-t

1887.0 113.2
1506.0 1142
1506, 0 14,2
1263.0 114,72
1324.0 112,48
1548, 0 2.0
16G74.0 1120

2340.0
S350.0
23600
2370.0
230, 0
2390, 0
2396, 0

Lhin (R
o
[N E)

L
IR ISRV BEPNRE S REPS BN
W o= oo L

-
i
pand

i

EATN

P
R

LA
RN s s B BN BN SR |
i

L
o
- B L

A

BIT NUMEER TADC CODE 14 INTERVAL SBAGE, - 24830
HTC X3A S1ZE 12,250 NOZZLES 16 14 18
cosT 0. TRIP TIME .3 BIT RUN 87,0
TOTAL HOURS 18, TOTAL TURNS 278646 CONDITION T2 R2 GO, 000

FLOW HHP/  IMPACT JET
DEPTH RATE Pap PRIT A Sgin FORCE VELQCITY

2400.,0 693 2738.46 1010.9 3. 47 1169 108
2410.0 7a3 0 2Ee8.6  1099.0 A X993 1271 110
2420, 0 713 2915.8 10&8.0 R 1235 108

2430.0 719 2875.2 1087.4 , 87 1258 109
2440.0 H79  2944.9 1134.4 3.81 1312 103%
2450.0 680 2948.0 11281 .80 1305 103
2460, 0 670 2860.0  109%.2 363 1267 102
2470, 0 66T 2905.0 1078.9 3,55 1248 101
2480.0 660 2857.0 10627 R.47 1229 100
2483.0 665 2864.0  107&.9 B 1248 101

BIT NUMBER : TADC CODE 114 INTERVAL SA83, 0~ 2HAT.0
HTE X3A SIZE 8.500 NOZZLES 12 12 12
cosT 1373, TRIP TIME 7.4 BIT RUN &2, 0
TOTAL HOURS 7. TOTAL TURNS 447710 CONDITION T4 B8 GO.000

FLOW HHP/  IMPACT JET
DEPTH RATE Pap PRIT wpaep sgin FORCE VELQCITY

2490.0 385 2081.0 1267.3 60.9 5.01 757 113
2500.0 456 2666.8 1743.9 65, 4 8.18 1042 134
2510.0 462 2690.6 1739.4 64,6 8.27 1040 136




’ l
°

FL.OW
DEPTH RATE
2520, 4464
2530, A6
2540, 4463
2545, 467

BIT NUMBER
HTL X34
cosT

TOTAL HOURS

FLOW

DEPTH RATE

2L50.0
2560.,0
2H70.0
2580.0
2588.0

470
464
463
461

408

BIT NUMEER
CHRIS RC4
cosT
TOTAL

FL.OW
DEPTH RATE

2590, 0 242

201

BIT NUMRER
HTL J22
CO&T

TOTAL HOURS

FL.OW
DEPTH RATE
2600, 0
2610.,0
2620.,0
2630.0
2640.0
2650.0
2660.0
2670.0
2680.0

476
487
493
490
488
487
490
488
488

10897,
HOLURS 4,

4139,

23,53

Fap

2687 .3
2R60, 4
2684, 8

26658

2850.0

27852

27452
2714 .6

26837

‘pap

2778.7
2854.2
2926 .9
2885, 0
2861.9
2845, 0
2873, 3
2840.1
2044, 5

PRIT

1760.7
1740.9
17360, 4
177276

TADC CODE
S5IZE
TRIP
TOTAL

TIME
TURNS

PRIT

1227 .6
1743, 6
1733, 4
1713 .1
1676.0

IADC CODE
SIZE

TRIP TIME
TOTAL TURNS

Iantc CODE
SIZE

TRIP TIME
TOTAL TURNS

PRIT

1829.2
1911, 2

1915, 6
1896.5
1907. 4
1933.8
1718.46
19156

“pap

H3 .0
7a3.8
Ha 5
bé, 7

114
g.500
7.8

18774

ul7
L0
7.7
105870

AT

65.8
&7 .0
66,8
&b, 4
66,3
67 .1
67 .3
67 .6
&7 .3

INTERUAL
NOZZLES
BIT RUN
CONDITION

HHP /
sqin

i 4
Lo

LA

3 B
2N

8,17
7,86

INTERVAL
NOZZLES
EIT RUN
CONDITION

HHP #
s£ain

0.53

0.30

INTERVAL
NOZZLES
BEIT RUN
CONDITION

HHP #
sqin

8.95
Q.57
7,91
Q.66
7. %1
Q.88
?.74
Q.63
g.61

IMPACT
FORCE

JET
VELOCITY

1052
1040
1034
1062

138
137
134
138

254%, 0 2588, 0
12 12 12

43. 0

T2 B2 GO.000

IMPACT
FORCE

JET
VELOCITY

10a2
1042
103&
1024
10z

138
137
136
134
134

2088, 0~ 2597, 4
14 13 15

9.4

T4 RO GOLOE0

IMPACT
FORCE

JET
VELOCTTY

190 48

130 40

2097 4 PF4D .2
12 12 12

144 .8

T2 RE GO, 000

IMPACT
FORCE

JET
VELQCITY

1093
1142
1169
1145
1133
1140
1156
1147
114%

140
143
145
144
144
143
144
144
14




. HHP Y/ IMPACT JET
DEPTH . pap PRIT whpap HHP sqin FORCE VELOCITY

2690.0 : 2871.8 19146.3 b&h 7 545 9. 61 1145 144
2700.0 28621 1918.9 &7 .0 S48 9.4 1146 144
2710.0 37 2847.2 1911.4 6701 G473 wLuY 1142 143
27200 1% 28¥9.8  1927.8 66,9 SE0 9.0 1182 144
27300 36 2821.6 190246 &7 .4 R 9.5l 1137 143
27240.0 3 2805.1 1901 .4 bbb D4 Q.50 113& 144
27422 283%0.0 1911.9 671 D4 h @63 1143 144

BT MUMBER TADC CODE INTERUAL SATAD B RBP4
CHRIS RC4 SIZE ..T NOZZLES 14 1% 1%
cosT 0. TRIP TIME BIT RUN .2
TOTAL HOURS 4., ¢ TOTAL TURNS CONDITION TH BO GO, 150

FLOW HHPS  TMPACT JET
OEPTH RATE pap iT FA1G alt sin FORCE VELOCTTY

2750.10 284 1156.9 90, .1 0.83 2610 b
2751 .4 28%  1126.8 291, 6 .9 3 . 8% 261 b

W
£
f}

BIT NUMRER IADC CODE 217 INTERVAL PFEL 4 2887.0
HTC J22 SIZE 8.500 NOZZLES 12 12 1R
cosT 4139, TRIP TIME 8.2 EIT RUN 1356
TOTAL HOURS 16,35 TOTAL TURNS 73588 CONDITION T2 K4 G0.000

FLOW HHP Y/ IMPACT JET
DEPTH RATE P al PRIT APap HEP sqin FORCE VELOCITY

1819.8 63.2 05 8.89% 1088 140

2770.0 29216.0 1849.2 63,4 ?' 1 1103 141
2780.0 2930.6 1854.8 63.3 ] P R 1109 141
2790.0 2945.8 18586 63,1 ' 7,18 1111 141
2800.0 29367 184461 62,9 1€ 1103 141
2810.0 2918.0 1835, 3 b, @ FZI 1697 141
2820.0 2955, 0 1840.3 62,3 H513 1100 141
2830.0 30 2950.0  1854.0 &2 . 8 S16 1108 141
2840.0 48 250,00 1854, 0 &2 . 8 o B 1108 141
2850 .0 2905.0 1803.2 621 P . 1078 139
2860.0 Hho 2910.6 18230 626 B¢ 3. 1090 1440

2870.0 2944.1  1841.6 6 b 5 LO8 1101 141
2880.0 2877 .1 1812.0 63,0 a0 1083 140
2887, 0 2078.4  1810.1 629 S0 E.;; 1082 140




BIT NUMBRER
HYC I22
cosT

TOTAL HOURS

DEPTH

2890, 0
2900.0
2910, 0

29200
2930, 0
2940, 0
2950,
2R6H0 .,
2970,
2980,

2984,

e i e B oy B oo B e

12

4139.00

23,56

FLOW
RATE

480
483
4035

4840
482
482
474
472
483
4840
477

P&R

2963, 4
2931 .1
29061

2860, 8
2913, 3
291481
2717 .1
2807, 9
2940, 0
2902 .4
2883, 3

£

W}

IADC CODE

QIZE
TRIP
TOTAL.

PRIT

1858, 3
1881,9
1850, 6

18%3.0
1872.6
1874.8
1827 .5
179%,7
18726, 0
1855, 3

e
183%, 5

TIME
TURNG

0

iR A

=N
Sde
on

y AR

6,7
64,2
H4 b

&4, 8
64,3
64, 3
&7 .03
64,0
HA. 8
63,9

63,7

o3 e
PER I S AN

INTERVAL
NOZZLES
BIT RUN
CONDITION

HHP

21
S31

T

G119
G927
a928
S0
49%
papeds
a2
ol

HHP /
QAN

20887, 0~

2984 .0
12 12 12

g7.0

T3 B4 G0.000

IMPACT
FORCE

1111

1125

£2003

1130

1107
1119
1120
1492
1073
1121
1109
10%7

JET
VELOCITY

141
142
143

141
142
142
140
139
142
141
141




(F), COMPUTER DATA LISTING : LIST D

#60% 1000 4000 €400 4res bt Yous ston seen mies ser 4ese bems mers Sres Bes Srbe abes sees Seat ex seve mens suee ausn sons bove wore Ssas

INTERVAL . 10m averages,

DEPTH ' Well depth, in metres.

SPM1 . Stroke rate per minute, for Pump no.l
apPmM2 e + Stroke rate per minute, for Pump no.?.

FLOW co e e Mud Fflow rate into the well, in gallons
per minute,

ANNULAR VELOCITIES : (in metres per minute)

DC/OH Eetween drill coellars and the open hole,

DC/CSG Eetween drill collars and casing.

HW/0H Eetween heavyweight drill pipe and the open hole.
HW/CHBG ~ Between heavyweight drill pipe and casing.

bP/0OH Retween drill pipe and open hole,

DP/CSG ~ Retween drill pipe and casing.

DP/RIS -~ Retween drill pipe and riser.




° °

BIT NUMERER 1 TADC CODE 111 INTERVAL 84,0~ 224.10
HTC OSC3ATAR2AMHO SIZE 26,000 NOZZLES 18 18 18
CosT 6.00 TRIP TIME 3.4 BIT RUN 132.¢6
TOTAL HOURS 4,23 TOTAL TURNS 2 H433 CONDITION T2 R4 GO.00Q

FL.OW ne/s Dcrs HW/ HW/ DF/ DPr DPJ
DEPTH SPMi GPM2 RATE OH CaG OrH C&G O GGG RIG

?0.0 104 107 1065 13 12
100.0 105 a7z 1hHE 13 12
110.0 105 107 1068 13 12
120.0 106 110 1089 13 13
130.0 106 111 1091 13 13
140.0 106 111 1093 13 13
150.0 93 103 736 i0 ¥4
160.0 104 1083 1070 13 12
170.0 104 1140 1081 13 i2
180.0 105 110 1083 13 12
120.0 106 110 1088 13 12
200.0 105 116 1084 13 12
210.0 105 109 1075 13 1z
220.0 105 109 1080 13 12
224,10 105 109 1081 13 12
HIT NUMRER i IADC CODE 111 INTERVAL 224.2- 817.6
HTC 3AT SIZE 17.500 NOZZILES 18 18 18
cosT 4857 .00 TRIP TIME 3.7 BIT RUN 993.4
TOTAL HOURS 8,69 TATAL TURNS 75809 CONDITION T1 Rl GO.00Q

FLOW DC/s DC/ HW/ HuW/ DP/ nPs DR/
DEPTH SPM1 SPM2 RATE OH Ce6 OH C&e6 OH C86 RIG

230.0 18 19 183 & S 4 3
240.,0 98 105 1023 32 25 22 18
250, 0 99 104 1025 32 25 22 18
260.0 100 104 1033 32 26 23 19
270.0 101 104 1031 32 2é 23 1%
280.0 101 104 1030 32 26 23 19
290.0 101 104 1032 32 26 23 19
300.0 99 104 1023 32 25 22 18
310.0 100 104 1026 R Y54 2% 23 18
320.0 101 103 1024 32 2% 2 a2 i8
I30.0 100 104 1031 B 27 23 23 19
340.0 101 104 1033 32 27 23 23 19
350.0 101 105 1036 32 28 23 23 19
360.0 101 104 1034 32 27 23 23 12
370.0 102 105 1039 32 28 23 23 1?
380.0 101 104 1032 32 27 23 23 19
390.0 100 104 1030 32 27 23 23 18
400.0 101 104 1034 32 27 23 23 19




PRCERETS PRI AT L S )

DEPTH

410.0
420.0
430,40
440,40
450.0
460,40
470.,0

640.0
650.0
660.0
&70.0
680.0
690.0
700.0

710.0
720.0
730.0
740.0
750.0
760.0
770.0
780.0
790.0
gaa,0

810.0
B17.6

5PM1

100
101
141
101
101
100
101
100
102
102

102
162
102
102
102
102
102
102
2
102

102
102
102
102
102
a2
102
102
102
102

102
142
102
100
103
102
101
100
100
101

1aa
101

SPM2

104
104
104
104
104
104
105
103
103
104

104
104
105
104
104
105
103
104
103
104

104
105
103
104
105
104
104
102
104
103

104
104
102
103
101
104
104
103
104
104

103
103

FLOW
RATE

1031
1034
1033
1037
1030
1031
1036
1026
103%
1037

1039
1041
1043
1037
1T0X7
1042
1035
1040
1035
1039

1040
1043
1035
1037
1043
1037
1037
1027
1036
1031

1040
1036
1031
127
1029
1037
1038
1020
1029
1033

T

10
10

£~

]

DL/

aH

32
32
32
32
32
a2
3z
3z
K.Y

3

3

PITIT

32

SRS

-
H

O L LI DI LGl e

TYgw fIPITITIMITINY

32

Hi/

(M

PRGN

WNNDNNO NN

Pg
el

28
28
28
28
=8
28
28
27
28
a7

R IRt IV I S IR B U

-

g N

~J ~d

DR/
C&E

23

R
)

23
a3
23
23
=3
23

SRS,
Lk

Dp/s
RIG

19
19
19
19
18

19
18

16

19
19
19
14
19
1%
19
19

19

19
1%
19
19
1%
19
19
18
19
19

19
19

18




BIT NUMEER = TADC CODE 114 INTERVAL a817.6- 1001, 3
HTE X3A QIZE 12,250 NOZZLES 18 18 18
cosT 23681.00 TRIP TIME 4.2 BIT RUN 183.7
TOTAL HOURS 4,21 TOTAL TURNS X2070 CONDITION T2 Bl GO,000

FL.OW D/ ncrs HiW/ HY/ DR/ DP/s pp/
DEPTH SPM1 SPM2 RATE 0O €86 0OH Cs6 O+ CHE RIS

820.0 75 80 gaz 63 45 14
830.0 @9 109 1053 ] 83 54 a9 19
840.0 @ 106 1034 a1 Es 58 19

ga0.0 101 101 1018 80 : 57 18
860.0 1a0 e 1006 79 : 96 18
870.0 101 101 1016 g0 57 18
8a80.0 101 101 1014 38 20 07 1
820.0 iz G 628 49 35 11
?G0.0 0 114 G574 b 45 ? 3z 10
?10.0 ?a 105 1023 : ¥ ) a7 18
g20.0 101 g9 1008 36 [ 1 & OéH 18
230.0 101 101 01a E ] b a7 18
240.0 @ e 1001 ; 5 Sb 18

56 18
55 18

55 18

55 18
' 18

18

18

9au.0 @9 1006
g60.0 78 93
g70.0 9 @93
?a0.0 78 21
P90.0 97 236
10600.0 97 a8
1061.3 @7 ?a7

i dtnunonon
O L LR OO o

EIT NUMERER 3 IADC CODE INTERVAL 1001.3~ 1131.0
HTC X3A SIZE 12, NOZZLES 18 18 32
cosT 2381.00 TRIP TIME EIT RUN 149 .7
TOTAL HOURS 8.76 TOTAL TURNEG 236 CONDITION T1 Bt GO.000

FLOW DC/ : HW/ Hu/ DP/ DR/ Dp/
DEPTH SPM1 SPM2 RATE OH 5 OH CsG OH C86 RIS

1010.0 1 ue Lo9 49 33 31 31
1020.0 &0 Daas 48 33 31 31
1030.0 i 60 S62 49 34 31 31

1040.0 ar 60 D61 49 34 31 31
1050.0 5 a9 554 48 33 31 31
1060.0 ; 56 539 47 32 30 30
1070.0 51 Sib SR 47 a2 30 30
1080.0 ] Sé 39 47 2 30 30
1090.0 ¥ 56 939 47 3 30 30
1100.0 - 56 G539 47 32 30 A0
1110.0 S6 539 47 32 32 30
1120.0 S a8 934 46 32 30
1130.0 a5 w34 46 32 2 30

BI




DEPTH

1140.0
1150.0
1151.,0

IADC CODE 114
SIZE 12,250
TRIP TIME 4.5
TOTAL TURNS 258476

BIT NUMEER A
HTC X34
cosT

TOTAL HOURS

g.00

12.87

FLOW DCs DL/
DEPTH RATE OH CeG
1160.0 1 862 75
1170.0 8uz 74
11ga.0 ; P58 83
1190.,0 P FER a3
1200.0 : 9oa a3
1210.0 P 74 G4 a3
1220.0 : ' Phé 84

1230.0 P66 84
1240.0 P60 83

1230 .0 3 P63 84
1232.5 P64 84

BIT NUMEER 4
HTC X3A
CosT

TOTAL HOURS

IapC CODE 114
SIZE 12,250
TRIP TIME 9.1
TOTAL TURNS 21867

2381.00
10.24

FLOW pcs bC/
DEPTH P M1 RATE OH C8G
1260, 0 89 2 211 79
1270.0 an P17 a0
1280.0 a8 15 ga
1290.0 ?0 I F30 a1
1300.0 ag P16 a0

1310.0 a6 A 912 79

1320.0 89 P25 a0
1330.0 a8 & 07 79
1340.0 8% a0 80
1350.0 89 P P19 a0
1360.0 89 K P16 80
1370.0 88 P17 80
1380.0 8y ?19 80
1390.0 a9 P17 80
1400.,0 ag ?18 a0
1410,0 87 898 78

HW/
CH

32
At ;-:3

32

INTERVAL 0 12625
NOZZLES 18 18 18
BIT RUN lo1.5
CONDITION B3 GO.000

HW/ HWs DF s Dps np/s
O CeG (IH Ca6 RIS

5 48 13
vl 48
7 53
a7 P
a? RS
ax

G4

o4
D4
L

H4

I NI N

INTERVAL e LAN0, 0
NOZZILES 18 18 18
BIT RUN 197,58
CONDITION 1 B1 Go.ooo

HW/ Hu/ DP/ DP/s
OH CeG BRI RI&

54 o] 16

5% 5 - 14

17
16
1é
17
16
17
17
16
16




DEPTH

1420.0
143%0.0
1440.0
14560.0

BIT NUMRER
HTC I

casT

TOTAL HOURS

DEPTH

14460.0
1470, 0
1480.0
1490 .0
1500.0
1510.0

1320.0
1530.0
1340.0
1550.0
1560.0
1570.0
1580, 0
1590. 0
1600.,0
1610.0

1620.0
1630.0
1640.0
1650.0
1660.0
1670.0
1680.0
1690.0
1700.0
1710.0

1720.0
1730.0
1740.0
1750.,0
1760.0
1770.0
1780.0
1790.0
1800.0
1810.0

SPM1 5
93
93
91
91

o

2694.00
39,74

SFM1 4

AL
o0
o0
84
a7
g&

85
86
85
an
86
84
a5
a5
a5
85

a7
87
a7
86
88
87
87
?0
87
87

86
8é&

a3

a5
a5
85
85
84

85

PMz2

on
@3F
o5
&

P

X

o
!
o4
a9
Qe
8

88
a8
g7
a9
8é&
88
88
87
a7

87

a9
a9
89
88
88
a8
88
86

a7

a9
88
7
116
28
a8
a8
86
88
87

FL.OW nes
RATE e
933 81
Y 81
QARG fan
38 a1
IADC CODE
SI7ZE
TRIP TIME
TOTAL TURNS
FL.OW nes
RATE QO+
14 7
{74 7é
a7l 76
874 76
[P 76
869 7
8&s7 75
8471 76
860 75
842 73
859 75
ang 74
8464 75
858 74
2460 75
862 ]
87e 76
gai 77
{8479 76
270 76
876 7é
{77 76
Q75 76
879 76
873 76
869 76
876 76
a46% 75
747 6o
G578 gt
Q67 7
241 75
862 7o
8u7 74
862 75
g8&2 75

ENE N U

DCrs
CoG

1
5
i

fEs I S~ T

Dcr/s
Cs6

HuW s
a

56
56
Sé

¥ )

HuW
Cs6

INTERVAL
NOZZLES
BIT RUN

CONDITION

HW/
O

R

i

i B

n

,
g
e B R R PL A

hinn n

HW/
cai

np/s
O+

56
a6
Sé

BT )

g R
T3

ks

Rinn
g ramy M

Lh

1450, 0

DR/

2

Lnen

LR
IXIEPURS IS B IR

AT
X

Py

ARG

s R =G

e

8
s

L%

£

LR

i
[EURAS BV IR IS NN

1]

n

LR in

u
R

18

DR/
Cae6

51
4%
49
44
45
48

48
49
48
47
48
48
48
48
48
48

49
49
49
44
49
49
49
49
49
48

49
448
42
32
48
48
48
48
48
48

2080.0
18 18
630,10

T3 B8 GO 125

Dp/
RIS

16
14
16
14
14
16

16
14
15
15

13

15
135
15
15
13

15




FL.OW DC/s ey HW/ HW/s D s DR/ prs

DEPTH aPMl apM2 RATE OH CaG H CsG OH Cae RIS
1820.0 a5 87 857 74 wl 51 48 15
1830.0 8% a7 858 74 al o1 48 1%
1840.,0 a3 a5 842 73 aly a0 47 15
1850.0 a5 8% a0 74 Gl 51 477 15
1860, 0 85 g6 53 74 K| 81 48 15
1870.0 a7 a7 g&8 7 bgss e 48 14
lago. o 87 8é 8Hé 75 a2 G 48 16
1890.0 87 84 8465 78 La He 48 14
1900,0 87 a5 64 75 B ue 4% 16
1910, 0 87 84 845 74 Sl al 48 15
1920.,0 44 101 7EG 63 43 43 40 13
1930.0 f 111 Aéh 48 33 X3 31 18
1940 .0 0 118a nav il R R4 A3 11
1950.0 0 122 &08 a3 3 36 34 11
1960, 0 85 84 G846 74 51 S 47 15
1970.0 & 24 G445 73 a1 al 47 15
1980.0 85 8% 248 74 51 Sl 47 15
1990.,0 0 107 ARG 44 3z 32 a0 10
2000.0 3 111 Gb b 49 34 34 A 10
2010.0 23 g5 838 73 ao an 47 15
2020.,0 87 a1 2840 73 S0 G0 47 15
2030.0 85 a8 837 73 30 wo 47 15
2040.,0 a2 84 a:28 7 a0 a0 446 15
2050, 0 84 82 832 72 oo wi 44 15
2060.0 80 84 830 7a wa ol 46 15
2070.,0 80 84 a17 71 49 49 44 15
2080.0 79 86 825 72 49 49 44 15

BIT NUMEER & IadC CODE 114 INTERVAL 2080, 0~ 2307,0
HTC X3aA SIZE 12,250 NOZZLES 16 16 18
cosT 2381.00 TRIP TIME 6,9 BIT RUN 228 .4
TOTAL HOURS w3 TOTAL TURNS 55875 CONDITION T1 B3 GO.000

FLOW nC/ DCs HW/ Hu/ DP/ Py DpP/
DEPTH 5PM1 SPM2 RATE OH CeE OH C86G (H CsG RIS

2090.0 73 8z 774 &7 & 46 43 14
2100.0 78 78 779 68 47 47 43 14
2110.0 78 78 778 68 46 46 43 14
2120.,0 79 78 786 68 47 47 44 14
2130.0 77 77 771 67 46 44 43 14
2140,0 74 81 773 67 46 46 43 14
2150.0 77 77 771 &7 44 48 43 14
2160.0 77 74 754 Hé 4% 45 42 14
2170.0 &8 84 760 66 4% 45 42 14
2180.,0 68 84 759 bh 4% 45 47z 14
2190.,0 78 72 750 65 4% 45 42 13
2200.0 74 77 756 b6 4% 45 42 14
2210.0 0 111 G4 48 33 33 31 10

o 0




FLOW DCY DC/ T HWS HuW/ DR/ Dp s DR/
DEPTH 8P M1 SPM2 RATE OH CsG I+ C8G Ok G586 RIS

2220, 114 G971 al 34 34 ¥ 1
22R0 ., 109 G547 47 33 33 30 1
2240, 108 w3y 47 a3 ¥y K3t 1

2250,
22460,
2270,

7h 742 &4 44 44 41
77 750 6T 4% 4% 42

I 0 ooy e

]

0

f

] 104 917 45 31 3 29
A

A

L=l I LY

PRRO, 0 75 7 746 b5 4% 47 45
2090, 0 73 w4 7R 64 44 44 41
2300, 0 74 7 744 b= 4% 4% 45

5 745 65 45 4% 41

Lot b an s st
¢ :
::«2?&;»@:’3

2302.,0 74 7




TADRC CODE 114
GIZE 12,250
TRIP TIME 7.1
TOTAL TURNS 22030%

INTERVAL 2302, 0~ 2396,0
NOZZLESR 18 28 28
BIT RUN 4.0
CONDITION T Bl GO.000

BIT NUMRBER 7
HTC X3A
cosT

TOTAL HOURS

2381.00
10,49

FL.0W nes
RATE OH

ners Hid/
CHG O

DR/ Dprs

CH6G

DP/
RI&

HW/s
DEPTH SPML SPMz a6
2310.0 G4 S35 44 32 30 10
23200 R G4 S3RE A .42 2 3 ‘

2330.0 G4 T3S 46 : 2 30

S 46 : 29
S30 4 : . 30
SR 46 2 z 30
530 46 : Az 3
] 48 & A3 2y

2340, 0 i G4
2A50.0 Gz T4
2360.0 he 54
2376.0 : a7
2380.0 G
2390, 0 S6 G259 44 : KA 29
2396.0 i AW 46 3 29

IAaDC
SIZE
TRIP TIME

TOTAL TURNE 2786446

CanE INTERUAL O 2AR3J0
NOZZLES 14 14 18
BIT RUN 87.10

CONDITION @R Gh.,000

BIT
HTE
cosT
TOTAL HOURS

NUMEBER
X34

.00
18.12

) I

DEPTH

2480.0
2410.0
2420.0

2430 .0
2440.0
2450, 0
2460, 0
2470, 0
2480 .0
24831, 0

BIT NUMRER
HTC X3A
casT

TOTAL HOURS

DEPTH

2490, 0
2500, 0
2510.0

SPM1

bé
71
70

71
H7
67
]
64
64
&4

8

1373.00

SGPM1

77
21
93

7.02

SpMa

FL.OW
RATE

HP3

a3

713

719
&7
HE0
&7 0
H6HD
H6ea0

HEHE

Ianc

SIZE

TRIP
TOTAL

FLOW
RATE

385
454
462

CODE

TIME
TURNS

ncs
OH

&0
63
&2

&2
59
oo
58
i
o7
S8

DC/
OH

a7
103
104

e/
CsG

114
g.500
7.4
447740

DC/
CeG

79
94
@5

Dps
GG

DP/
RIS

HW/ HW/ bps
OH Co6 e

41 41 3%
43 43 40
43 43 4

43 43 40
41 41 38
41 41 38
40 40
40 40
39 39
40 40

2483, 0 25450
12 12 12
&2 .0

B8 GO0, 000

INTERVAL
NOZZLES
EIT RUN
CONDITION T4

D/
RIS

DP/
Ce6

HW/ HW/ DP/
OH CeeE OH

a7 57
68 68
69 69




DEPTH

i

)

41
6.
0,

nyfg Yo 3]
Lhon i

0
6
8
A

-bJ::-"uJ Y]

[
%

BIT NUMRER
HTC X34
cosT
TOTAL HOURS

DEPTH

2580,
2560,
2570,
:,\.egﬂ '
2588,

P By
o 2 e ]

o e Y e |

BIT NUMRER
CHRIG RC4
cosT

TOTAL HOURS

DEPTH

My
)

59

fren]

1 g

g
i

7.4

BIT NUMEBER
HTC J22
cosT

TOTAL HOURS

PEPTH

2600, 0
26H168.0
2620.0
2630,0
2640.0
2650.0
2660.0
2670.0
2680.0

SFM1 SPMe
94 ]
9z {
@3 i

{1 G4
®
1373.00
a2, 7E

SPMl SPmM2
@4 )
g3 0
Y3 i
e ]
91 {1

9

14897.00

4,78

SPMi SPMa2
48 ]
40 ¢

10
413%.,00
23,53

SPM1 aprMe
@5 ]
Hé Yo
Q9 (1
@8 0
o8 Q
Q7 0
o8 0
8 0
o8 0

Fl.OW DL/
RATE O+
448 105
4:.’)»! 1 0
4&3 104
a4h7 105
IadC CODE
SIZE
TRIP TIME
TOTAL TURNS
FLOW e/
RATE (iH
470 106
4464 105
443 104
461 104
456 103
IADC CODE
SIZE
TRIP TIME
TOATAL TURNS
FLOW DL/
RATE tH
242
201
IADC CODE
SIZE
TRIP TIME
TOTAL TURNS
FL.OW DC/s
RATE (H
476 107
487 110
493 111
490 1140
488 11Q
487 110
490 110
488 110
488 110

DL/
CaG

96
k4!

' 1
(..r W

G4

114
8.500
7.5
18776

DG/
CaG

o
Q6
]
o=

G4

4
g.500
7.5
191248

DCs
Cae
a0

41

a1z

8,500
7.7

105870

Ders
CHG

28
100
101
101
100
100
101
101
100

MW/ HLLS

QM a6
6%
HY
HY
HY
INTERUAL
NOZZLES
BIT RUN
CONDITION
/A HW/
04 CEG
Pai]
&Y
%
&8
HE
INTERUAL
NOZZLES
BIT RUN
CONDITION
Hul/ Hil/
OH CEG
36
A0
INTERUVAL
NQZZLES
BIT RUN

CONDITION

HW/ HW/
OH Cae

71
s
73
7?3
g

7

73
72

72

Dps
0

ayun
LR&‘

DR/
(1

Dp /s
RIS

r);:

DF/
0O

np/ Dp s
CEG RI&
o £
&H9 &
HY &
HY g

4T, 0 2HEE.0

12 12 12
43. 10
T2 BE GO.000

P/ DEs
60 RIS

i &

LY o

L £

fay e ]

HE &
88,0~ 2597.4

14 1% 18
.4
TO0 BO GO,050

DR/ DR/
LEGE RIS
36 4
A0 4
P 4 BT4RF
12 12 12
144.8
T2 B3 GO.000
Dr/s Dpys
C86G RIS
71 9
72 e
73 K4
73
72 g
7 9
73 K4
72 E4
72 @




N ————
I

DEPTH
2690.0
a700.0
’71ﬂ ]
2780, G
"?3(& .

2740, 0

27428

BIT NUMBER
CHRIS RC4

cosT

TOTAL HOURS

DEPTH
2750, 0
2751, 4

BIT NUMEER

HTC J22
cosT

TOTAL HOURS

BEPTH
27260,0
2770,0
2780.0
a7%0.0

2800.0
°Riﬂ 0
2820, 0
28300
2840.0
2850.,0
2860.,0
2870.0
2880, 0
2887,

GPM1

78
98
97
T8
97
o8
g

GPM1

HGPM2
0
0
0
]
f
Q
]
10

0.00
4,60

SPMa

]
a

11

4139.00
16,35

8PM1

=

GQQSOQQQOQ

e B e

GPM2

Q4
96
P4
Qb
G &
Qh
6
Pé
on
AV

Qb
935
o8

FLOW DL/
RATE OH
488 110
488 110
487 110
489 110
486 109
488 110
490 110
TADE CODE
SIZE
TRIP TIME
TOTAL TURNS
FLOW D/
RATE OH
284 64
RS &4
TADC CODE
SIZE
TRIP TIME
TOTAL TURNS
FLOW DG/
RATE OH
475 118
479 119
480 120
480 120
479 119
477 119
478 119
480 120
480 1a0
473 118
476 119
478 119
474 118
474 118

nes
CHG

100
100

4
8,500
7.8
23082

DCs
Cae

S17
8,500
8.2
73588

DL/
Cae

HW/ Hul/
OH CRGE

72

75
77 7P
77 73
77 7R
7 7R
77

INTERVAL
NOZZILES
BIT RUN
CONDITION

HuW/ Hul s
O+ LRG

45 47
45 432
INTERUVAL
NOZZLES
EIT RUN
CONDITION
W/ HW/
OH Cai
75 21
76 71
76 71
76 71
xS 71
7H 71
7h 71
7h 71
7é 71
75 70
75 71
7h 71
75 70
75 70

nps
(i

27432

Th

DR
0

DR/
O

DP/ DR/
CEE RIS
7 &
7 &
Ve G
7 9
e 9
e g
7 g

2oy IR
gl BFE

BOOGOL A dé

DEs nEs
CHG RIS

42 b
4 &

cAe RBEATLN

212 12

135 .6

B4 GO.000

P/ DR/

LaG RIS
71 &
71 g
71 e
71 g
71
71 ©
71 &
71 &
71 &
70 ¥
71 K4
71
70 G
70 K




BIT NUMEER 2 TADC CODE 517 INTERVAL 2887 .0~ 2984, 0
HTO J22 SIZE 8,500 NOZZLES 12 12 1
COST 4139.00 TRIP TIME 8.4 EIT RUN 7.1
TOTAL HOURSG 23,56 TOTAL TURNS  115p33 CONDITION TX R4 GO.000

1.0 nes nes H s His Dps DR/ oPs
DEPTH 8P M1 apMa RATE CH CEE {1 CEG 04 can RIS

480 120 7& 71 71 ?
403 120 Fé 26 7z &

48% 121 77 77 pas &

2890, 0 Ph
2900, 0 @7
2910.,0 97

LT D

2920,0 94 i A0 120 P 2h 71 @
2930, 0 0 P 482 120 & 76 a2 @
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PE605043

This is an enclosure indicator page.
The enclosure PE605043 is enclosed within the
container PE907863 at this location in this

document.

The enclosure PE605043 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

PE605043
PE907863

Drill Data Plot
GIPPSLAND

WELL

WELL_LOG

Drill Data Plot (enclosure from Final
Well Report--attachment to WCR) for
Wrasse-1

20/11/83

18/04/84

w836

Wrasse-1

Core Laboratories
ESSO Australia Ltd

Vic Govt Mines Dept)




FPE b05043

Drill Daka Pt




PE605044

This is an enclosure indicator page.
The enclosure PE605044 is enclosed within the
container PE907863 at this location in this

document .

The enclosure PE605044 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

PE605044
PE907863
Temperature Plot
GIPPSLAND

WELL

WELL_LOG

Temperature Plot (enclosure from Final
Well Report--attachment to WCR) for
Wrasse-1

20/11/83

18/04/84

W836

Wrasse-1

Core Laboratories
ESSO Australia Ltd

Vic Govt Mines Dept)




PELOSO 44

Tef«r?oerafure Flot




PE605045

This is an enclosure indicator page.
The enclosure PE605045 is enclosed within the
container PE907863 at this location in this

document .

The enclosure PE605045 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

PE605045
PE907863
Pressure Plot
GIPPSLAND

WELL

WELL_LOG

Pressure Plot (enclosure from Final
Well Report--attachment to WCR) for
Wrasse-1

20/11/83

18/04/84

W836

Wrasse-1

Core Laboratories
ESSO Australia Ltd

Vic Govt Mines Dept)




PE LOSO4S

Pressvre Flof




PE605046

This is an enclosure indicator page.

The enclosure PE605046 is enclosed within the
container PE907863 at this location in this
document .

The enclosure PE605046 has the following characteristics:
ITEM_BARCODE = PE605046

CONTAINER_BARCODE = PES07863
NAME = Geo-Plot
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = WELL_LOG

DESCRIPTION = Geo-Plot (enclosure from Final Well
Report--attachment to WCR) for Wrasse-1
REMARKS =
DATE_CREATED = 20/11/83
DATE_RECEIVED = 18/04/84
W_NO = w836

WELL_NAME = Wrasse-1

CONTRACTOR = Core Laboratories
CLIENT_OP_CO = ESSO Australia Ltd

(Inserted by DNRE - Vic Govt Mines Dept)




FELO504b

C:eo,o lot




PE601247

This is an enclosure indicator page.
The enclosure PE601247 is enclosed within the
container PE907863 at this location in this

document.

The enclosure PE601247 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

PE601247

= PE9S07863

Grapholog Mud Log

= GIPPSLAND

DESCRIPTION =

REMARKS =

DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

WELL

MUD_LOG

Grapholog Mud Log (enclosure from Final
Well Report--attachment to WCR) for
Wrasse-1

27/10/83

18/04/84

W836

Wrasse-1

Core Laboratories

= ESSO Australia Ltd

Vic Govt Mines Dept)




PEWLCI2 47
Gra/olfwalc?




