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g AUG 108k ESSO AUSTRALIA LTD.
2 FINAL WELL REPORT




1173 KINGSFORD SMITH DR.. BOX 456 HAMILTON CENTRAL, BRISBANE, QLD 4007
TELEPHONE (07) 268 5732, 260 1722 TELEX AA42513

CORE LABORATORIES AUSTRALIA (QLD.) LTD. ' ) '

15th June 1984

Mr S. Twartz

Esso Australia Ltd.
(Geology Department)
Esso House

127 Kent Street
Sydney

N.S.W. 2001

Dear Mr Twartz,

Please find enclosed the original well report plus five (5) conies,
for the well WEST FORTESCUE NO. 1.

If you have any enquiries concerning the report please do not
hesitate to contact us.

Yours very truly,
CORE LABORATORIES AUSTRALIA (QLD.) LTD.

(e Ksles

‘_"‘—2

T. CHARLES
Unit Supervisor
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INTRODUCTION

WEST FORTESCUE NO, 1 was drilled by Esso Australia Ltd. in the
Bass Strait, Australia,

Well co--ordinates were:

Latitude : 382 21' 56.L7" S
Longitude : 148 1k4' 25.43" 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 200T7.

WEST FORTESCUE NO. 1 was spudded on 30th April 1984 and reached a
total depth of 2671 metres on 10th May 1984, a total drilling time
of 11 days. The main objective of the well was to test and develop
an oil accumulation in the Fortescue FM-11l sand on the northwestern
flank of the Fortescue field.

Elevations were:

Kelly bushings to mean sea level (iivvievsrearserses. 21 metres
Water AePth veveeerevenasorenatsnronannns et 65 metres
Kelly bushings to mean sea Ded cveveeveariernnersness 36 metres

A1l depths used in this report and accompanying lgos refer to depth
below rotary kelly bushings (RKB),

Core Laboratories personnel involved in the logging of WEST FORTESCUE
NO. 1 were as follows:

TONY CHARLES

I

Unit Supervisor

BRYAN PAULET - Pressure Engineer
BOB GIFTSON - Logging Crew Chief
PAUL LANDRY - Well Logger
KHIAM 00I - Well Logger
ANDY HIGGS - Well Logger
DON MACKAY - Well Logger
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WELL

COMPANY

RIG INFORMATION SHEET
ESSO AUSTRALIA LTD.
WEST FORTESCUE NO, 1

COWNLE

SOUTH SEAS DRILLING CUMPANY

NAME AND NUMBLR

SOUTHERN CROSS  ( NU 107 )

TYPE

SEMI-SUBMERSIBLE , TWIN HULLED.

DERRICK, DRILL FLOOR
& SUBSTRUCTURE

DERRICK: LEE C MOORE,152' HIGH X 40°' AT BASE.
LOAD CAPACITY OF 1 DOO 00D 1bs

DRAWWORKS

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

CROWN BLOCK

LEE C MOORE 27458 C.  CAPACITY 500 SHORT TONS.

TRAVELING BLOCK

OILWELL A 500

SWIVEL

OTLWELL PC 425

ELEVATORS

BYRON JACKSON WMODEL GG CAPACITY 350 TON

KELLY & KLLLY SPINNER

DRICLCO 53"~ 50° HEX KECLY

ROTARY TABLE

OICWELT A 373 SINGLE ECECTRIC WMOTOR

ROTARY SLIPS

VARCO DCS-~L

MUD PUMPS

TWO OILWELL A 1700PT. RATED AT 1600HP

MUD SYSTEM

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

TANK HAVING A CAPACITY OF 105 BBL.

TwO MUD HOPPERS POWERED BY 2 MISSION 6x8° CENTRIFUGAL 8Y TwO 100
HP ELECTRIC MOTORS.

DESANDER : 1 DEMCO 4 CONE 12" MODEL N 124

DESILTER s 1 DEMCO 4™=-16H 16 CONE

DEGASSER 3 1 SWACO MODEL N© 36

SHALE SHAKERS :+ 2 BRANDT DUAL UNIT TANDEM - GHI DUAL UNIT.

BLOWOUT PREVENTORS

THREE SHAFFER L.W.S. 182" - 10 000 psi

TWO HYDRIL G.L. 182" - 5000 psi

FOUR VALV CON ACCUMULATGORS, 2" - 10 000ps]

WELL CONTROL EQUIP,

CHOKES:2 C.1,W. ABJ H2 2 1/16" - 10 000 psi,1 SWACO SUPER CHOKE

TUBULAR DRILLING
EQUIPMENT

OC & 62" x 2 13/16" (4" IF TJ)

B" x 2 13/16" (6 5/8" HO90 TJ)

ga¥ 3 (7 5/8" HSO YJ)

HWOP 3 5" S0lb/ft GRADE G (63" 0D 43" If TJ)

DP 3 5" 19z1b/ft GRADE G&E(6 3/B" 0D 43" IF TJ)

CEMENTING UNIT

HALLIBURTON HT-400 UNIT

MONITORING
EQUIPMENT

MARTIN DECKER s MUD VOLUME TOTALIZER
" ° 6 CHANNEL ORILLING RECORDER
4 PRESSURE BAUGES
FLOWSHOW INDICATOR

POWER SUPPLY

2 EmMD MD 18 DIESEL ENGINES RATED AT 1950 HP EACH
1 EMD MD 12 DIESEL ENGINE RATED AT 1500 HP

DIRECTIONAL EQUIP,

MISCELLANEOQUS (E.G. RISER, COMPENSAT S
RISERIREGAN FC-7 TELESCOPIC 21" 10 BLUS: FLEN BIVERTURVENT

CASING POWER TONGSSsECKEL 13 3/8"(20 000 ft 1lbs),20" (35 000 ft 1lbs)
CMT BULK TANKS:3x1570cu ft.RISER TENSIONER:6WESTERN GEAR,S50°STRUKE,B0 000lbs.
MUD BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS s 4 WESTERN GEAR 16 000 lbs,bD'STRO%j

W O'IVERTOR.

7620-485 (CL 1151)
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COMPANY

WELL

ESSO AUSTRALIA LTD.

WELL INFORMATION SHEET

WEST FORTESCUE NO, 1

Sheet No.

WEST FORTESCUE NO. 1

OPERATOR

ESSO EXPLORATION AND PRODUCTION AUSTRALIA INC.

PARTNERS

B.H.P. PETROLEUM

RIG

OWNER

SOUTH SEAS DRILLING COMPANY (SANTA FE)

NAME OR NUMBER

SOUTHERN CROSS

TYPE

SEMI-SUBMERSIBLE

LOCATION | LATITUDE (X) 380 217" 56, L7" 8§ LONGITUDE (Y) 148° 1Lt 25, 43" E
FIELD GIPPSLAND BASIN AREA BASS STRAIT
COUNTY PERMIT VIC/P1 STATE VICTORIA
COUNTRY AUSTRALTA
DESCRIPTION EXPLORATION/WILDCAT
DATUM Ground Elevation - RKB to Ground Level -
POINTS Mean Water Depth 65 METRES . RKB to Water Level 21 METRES
DATES SPUD 30TH APRIL 1904 TOTAL DEPTH 10TH MAY 108k
HOLE Depth Frorm Depth To M Bit Size _” No, Of Bits No. of Reamers| Date From Date To Cased Logged
SIZES 86 223 ] 26 1 0 30/04/8L | 01/05/8k Y N
223 816 17 1 0] 02/05/8L | 03/05/8L Y N
816 2671 | 12% 3 0 ok/05/84 | 10/05/84 N Y
DRILLING Depth From M Depth To M | Weights PPG Type
FLuib 86 223 | 8.7 To 8,7| SEAWATER
223 2300 8.7 10 9,2 SEAWATER ~ DRILLED SOLIDS MUD
2300 2671 | 9.2 To 9.4| SEAWATER GEL MUD
TO
TO
TO
TO
TO
WIRELINE Depth Froml] | Depth To M | Hole Size'" Date Run Logs Run
LoGaInG 2660 2350 | 12% 11/05/84 | DLI-MSFL-LDL-CNL-NGT
2350 799 | 12% 11/05/84 DLL. MSFIL-GR
2666 799 | 12% 11/05/84 | BHC-GR
2434 | 124 11/05/8Lk | RFT NO. 1
2632 243h | 124 11/05/84 | RPT NO. 2 PRETESTS
2436,9 | 12% 12/05/84 RFT NO. 3
2550 800 | 12% 12/05/84 VELOCITY SURVEY
2569.2 2671 | 12% 13/05/84 CST NO, 1
RISER, Depth From Depth To)f |OD " hpo" Weight Grade Threads Date Run Cement| Stages | Excess
Ciner 0 86 | 22 21 RISFR -
86 208 | 20 19,124 | oL.L [X52 JV_BOX| o01/05/84% "a'l 1 -
86 799 | 13-3/8|12.615| 54.5 K55 BUTT 03/05/8% "g'l 1 =

7520-484 (CL 1150)
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WEST FORTESCUE No. 1
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W.0.W. RUN AN
DRILLED 28" HOL

T 28" CS8G.

DRILLED 17 |1/2" HOLE,

SET 13 i/ﬂ" CSsG.

\ DRILLED 12 |1/4" HOLE.

\"’- Q. & 207iwm.

LOGGING. P & A.




WELL HISTORY .

OTTH APRIL 1984. The "Southern Cross" was towed to the location
of "WEST FORTESCUE NO. 1", but the anchors were not run due to
bad weather. The tow-line parted, in the late morning, and the
rig drifted eastwards.

28th April 198Lk. The tow-line was re-connected successfully at
10:00 hours, and the rig was towed in the general direction of
"WEST FORTESCUE", but due to the strong winds, no headway was made,
(In fact the rig was slipping backwards, due east, at the rate

of half a knot, despite the towing vessel being at 90% power).

20th April 1984. The winds subsided a little (down to 30 knots), so
progress was made towards "WEST FORTESCUE".

30th April 1984. Arrived on location. Set anchors. Spudded in
around 20:45 hours. Drilled 26" hole to 175 metres.

1st May 1984. Drilled 26" hole to the 20" casing point, Ran and
set the 20" casing, followed by the stack and riser.

2nd May 198L. Nippled up; tested the stack; RIH with a 17%" bit
(HTC 0SC 3AJ) and drilled through the cement, shoe and into new
formation (Gippsland Limestone).

' 3rd May 198L. Drilled to 816 metres where the bit was pulled to

run 13-3/8" casing. The 13-3/8" was then run and cemented with the
shoe at 799 metres.

Lth May 1984. The cement and casing shoe were drilled out and a P,I.T,
was carried out. No leak off was obtained after pressuring to

1500 psi, giving an equivalent mud weight of 20.0 ppg., Drilling was
then recommenced, drilling a 12%" hole to 1109 metres.

5th May 1984. Drilled ahead to 1415 metres,

6th May 1984. Drilled ahead to 1478 metres where pump pressure was
lost indicating a wash out. A wiper trip was performed to the shoe,
by which time, the washout had been located, Drilling recommenced
and the depth at midnight was 1694 metres.

Tth May 198L. New hole was drilled to 1858 metres where a bit change
was required. A HTC J1 (3 x 18) was run into the hole and new
formation drilled to 2068 metres.

8th May 198L. Drilling was continued to 2418 metres where a bit
change was made.

9th May 1984. A new bit was run into the hole (J22, 3 x 18) and new
formation was drilled to 2585 metres.

10th May 1984, The well was drilled to 2671 metres this being the
total depth of the hole. A wiper trip was made prior to running the
DLL-MSFL-LDL~-CNL-NGT log.
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11th May 198L. Continued to run logs. BHC-GR, RFT Nos. 1 and 2.

12th May 1984. A wiper trip was made to the bottom of the hole

experiencing tight hole below 2300 metres. BRFT No. 3 and the
Velocity survey were then run.

13th May 1984. A C.S.T. run was made and the first cement plug

of the abandonment program was set.

1kth May 198L4. P & A continued.

15th May 1984. P & A continued; pulled B.0.P, and riser.

16th May 1984, P & A.
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LITHOLOGY SUMMARY

The above well was spudded on 30th April 198L. Returns after 20"
casing, set at 208 metres, showed a limestone/calcarenite sequence,
(the Gippsland Limestone), typified by tan, grey and white Limestone.
hard with abundant fossils; and loose sands, coarse grained, clear to
opague, and sub-rounded to rounded. The limestone was gradually
replaced by increasing percentages of calecarenite finally making up
only 10% of the sample at 370 metres, much of this may well have been
cavings. Below 370 metres calcarenite predominated, a light grey,
coarse-grained, subrounded - subangular sandstone with calsic cement.
At L30 metres this was replaced by calcisiltitesa light grey, soft,
calsic siltstone. These two lithologies formed the dominant rock
types for this first section of the well; they interbedded regularly
until 1200 metres when Marl appeared in significant quantities. The
Marl was light grey, soft and sticky and it gradually increased until
at 1600 metres when it made up 90% of the collected sample. Marl and
Calcarenite then interbedded from 1200 metres to 2160 metres when
calcisiltite reappeared.

This was probably the top of the Lakes Entrance unit and was typified

by long sections of persistant calcisiltite with minor Marls and
Calcarenites.

At 2420 metres the lithology abruptly changed to sandstone, this marked
the top of the Latrobe unit and the start of the hydrocarbon bearing
zones. This consisted of two different sands: Type One Sandstone -
light grey, fine-medium grained, subrounded to subangular, moderately
well sorted and cemented; Type Two consisting of clear to opaque quartz
grains, poorly cemented, coarse to very coarse, moderately well sorted.
Within these sands interbedded coals were developed - black, bituminous
in parts, with a concoidal fracture,

The Latrobe ended at 2488 metres, below which a series of small units
were developed. These units were mainly delineated by altering
percentages of sands, silts and coals.

FM-1.2 extended from 2488 metres to 2510 metres and were marked by

the first coal stringer. The coal reaches 20% of the sample before
dying away at 2510 metres.

The next 5 metres were a poorly developed shale and marked the base of
the FM-1.2 unit.

The next coal stringer represented the cap of the FM-1.3 unit; extending
from 2510 to 2550 metres., The unit is an interbedded calcisiltite,
(white, light grey, silica cement, clay-silt matrix, occasionally
pyritic) and calcarenite (white, light grey, fine to medium grained
(occasionally coarse), moderately well sorted and cemented,

occasionally pyritic). Within this sequence calcarenite predominated.

The top of the next unit FM-1.4 was marked by a big increase in
calcisiltite at 2550 metres with interbedded coals and sands. The
calcisiltite was white to light grey, brown, firm, silt clay matrix,
occasionally micromicaceous and pyritic, In parts it graded to a very
fine grained sandstone.



The base of FM-1.l4 was marked by the end of the coals at 2585 metres.
A 15 metres section of 80% clacisiltite and 20% calcarenite formed
the M-1.0.1 unit. This extended to 2595 metres where coals again
formed the top of the M-1.0.2 unit. These coals built rapidly to
form T0% of the sample by 2610 metres, The bulk of this section was
calcisiltite, grey/brown, fine grained grading to sandstone; it was
also occasionally micromicaceous, pyritic, and carbonaceous.

Below the biggest development of the coals the final unit started,
This was the M~1.1,1 unit, running from 2610 metres and extending
to T.D. at 2671 metres. It consisted of mainly calcisiltite grading
to a fine grained sandstone, and in the final 15 metres of the hole
showed a poorly developed white, soft kaolinite,

No cores were cut on WEST FORTESCUE NO, 1.
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EXTENDED SERVICE INTRODUCTION

The Core Laboratories Extended Service Package includes

sensors, recorders and computer facilities uvseful in the drilling
nperation, for the detection of abnormal formation pressure, and the
eptimization of drilling,

Presented graphically on Core Laboratories E.8. loge (discussed
individually in the Toellowing section of this report) are The various
functions necessary for well controel, abnoermal formation pressure
detection and drilling optimization,

{ther available services include electric log interpretation programs

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

Core Laboratories E.8. logs include the fellowing
E.8&., PRESSURE LOG

Information plotted on 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 1:5000, The formation pore pressure
and fracture pressure gradients are based on all available information,
This is the conclusion log, therefore the information may he moadified hy
results from formation drill stem tests, data from adjacent wells, kicks,
R.F.T.”s, and forwmation breakdoun tests,

CORE LAR DRILL DATA PLOT

This plot, which is drawn while drilling is in progress, is the primary
tool by which formation overpressure is detected, Drawn on a 1:5000 scale
it is particularly uvseful in that five plots are draun side hy 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 1766 to assist in interpreting rate of penetration data
by normalizing for rotary speed and weight-on-bit per inch of bit diameter,

The modified "dc” exponent was proposed by Rhem and McClendon to compensate
for dincreases in mud weight. This dinvolves multiplying the standard

"d" exponent valuve by the inverse ratioc of the mud weight. A multiple

of 9 ppg was used for convenience to return the magnitude of the "dc®

to a comparahble value of it’s uncorrected state. In this case, a multiplier
of 10 ppg was used., The equatinn for "deo" is therefore

{ ROP
Y R
{(RPMx&0 ) 10
’ r“— 4 I e e e s e i ont s e i ekt e S0 00 it 006 i nie et e Y ons 00 0
{ WOREx12 ) MDT

Log e wete v e s e s o0 e e 2420 20 4208 2o i

(Bit diamx1000)



Deviations from the normal "deo's trend may be interpretsd as heing

due to a change in Termation pore pressure. An equation derived by Eaten
is used in an attempt to evalvate pore prassure from deviations in the
"dete plot, This methoed of ocverpressure detection can be fairly accurate
for homogeneous shales, hut where the sand/silt/shale ratio varies a
greast deal, dnaccuracies often nsccur,

The other main plots are a logarithmic rate of penetration, which
complements the "do'"s plot and a linear plot of total mud gae,

Ghale densities are also plotted on a linear scale in order tn show

up a decreasing density trend, and hence & possible transition into
abnormally pressured shales., The points are determined hy measuring thea
density of air-dried chale samples in an accurately calibrated liguid
density column,

an interpreted lithelogy celumn dis also dncluded on the log, as is a
plot of mud density in , to assist in interpretation. All relesvant
information, such as casing points, bit runs, etc., are alse included.

.8, GEO~PLOT LOG

This ie plotted by the computer while drilling is in progress, At a

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

"d? exponent, break-even analyeis, formation pore pressure, mud density in
l and formation fracture pressure.

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

F .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 plotted on a verticael =scale of 1:5000, The use of these
plots as an indicator of the presence of over-pressure takes secondary
role to the F£.8. drill log., Continuous oheervation of flowline temperature
may indicate an increase in geothermal gradient. Factors affecting
temperature are noted on the loeog, svch as new bit runs, changes in the
circulation rates, circulating cuttings out and the addition of water
and chemicale to the active mud system, 8ince the geal of the end-te-end
pleot is to provide a representation of the geothermal gradient, all
surface changes which wovld cause artificial changes in ths flowline
tamperature are disregarded,

FLECTRIC LOG PLOT

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

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

porosity (%), may he made uvsing data supplied by Schlumberger, Two-cycle
semi-log paper is used, with a vertical scale of 1:10000. As Ffar as possible
only clean shale points are selected and pleotted. The relatively

compressed vertical scale makes deviations from the normal compaction

trend easier to identify,



PROGRESS LOG

This is the traditional presentation of foeotage against elapsed time
in days., It shows actuval drilling time from spud to total depth,

DATA RECORDING

Data is recorded on tape while drilling, bhoth as raw input numbers and
computer calculated numbers, This data can be accessed later for uvse in
interpretative programs or 1o review data, Comprehensive data lists are
included in this report.

MLID DATA SHEETS

These are a8 record of the mud properties while drilling, and are
derived fraom the mud engineer’s daily report,

DRILLING PARAMETER PLOT

The drilling parameter ploet shouws : rate of penetration, weight-on-bit,
rotary speed, pump pressure, hydrauvlic horsepower, impact force and

jet velocity, This plet is drawn by the computer and is designed te aid
the drilling engineer in drilling optimization, The scale chosen hers
is 1:3000,

HYDRAULIC ANALYSES

During drilling, routine hydraulic analyses are calculated by the

computer, and these are made available to the drilling engineer, This report

GAS COMPOSITION ANALYSIS

For each significant gas show the chromategraph results are analysed
using twn technigques -

1., Log plot
2

. Triangulation plot

Roth plots are included in this report.



GRAPHOLOf:

This is plotted on the industry-standard form on & vertical scale of
1:5%00, Rate of penetration is ploetted in metres per hour, together with
mud gas chromatography resuvlts, Total gas is alsoe plotted, and a
percentage lithology log is drawn, A lithology description is presented
in an abbreviasted forem. ALl relevant drilling dats is included, as is
hit and mud data.

MISCELLANECOUS

Various data collected from this well are alece included in this report
for reference. These include formation leak-off test data, R.F.T., and
well test data where appropriate.
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Core Laboratories Field Laboratory 2007 monitoring sgquipment includes
the following

A, MUD LDGGING

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

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

Digital depth counter,

Tuwe integrated pump stroke counters.
Ultra-violet Tluorescope.

Binocular microscope.

Calcimeter.

Steam-still gas analyzer.

ooy g 3N R g

foe Jeud

B, EXTENDED SERVICE PACKAGE

1. HEWLETT PACKARD 9B25R deslktop computer,

2. HEWLETT PACKARD 98728 plotter

3, HEWLETT PACKARD 2631A printer,

4, Tuwoe HEWLETT PACKARD 2621P visual display units, {(one located in the

client’s office),

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

b, Rotary speed sensor and recoerder,

7. Stand-pipe pusp pressure transducer and recorder,

8§, Mud flow out sensor and recorder.

?, Mud temperature sensors and recorders (in and ocut),
10, Mud conductivity sensors and recorders (in and out).
11, Mud density sensors (in and ocut) and recorders,
12, Rotary torque sensor and recorder,
13, Shale density apparatus,
14, Hydrogen sulphide gas detector,
1%, Carbon dioxide gas detector,
16, DATALDGGER 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.
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Depth reqistered every 0.1 metres and rate of penetration calculated each
matre (or every 0.2m while coringl; ROP displayed on the computer monitor
and chart,

MFTGHT DN RL1
ﬁ Dvlavn? ﬂ ‘oan pai, solid state pressure transducer is connected to the
rig’s deadline anchor. The weight—-on-bit is calculated in the

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

ROTARY SPEED

This ig a proeximity limit switch which pulses once {for every revoelution
of the rotary drive shaft. The value is displaved on the computer mnnitor
and a recorder chart,

PUMP PRESSURE
This is a Delaval (-5000 pei transducer wmounted on the stand-pipe manifold,
The pressure is displayed on the computer mMmonitor and recorder chart.

CASING PRESSURE
This is a Del.aval 0-5000 psi transducer mounted eon the choke manifold.
The signal is displayved on the computer monitor and on & recorder chart,

PIT VOHLUME

Four dindividual pits are displayved on the monitor. The pit velume total
is calculated by the Datalogger and displayed on the monitor. The
sensors are vertical fleats triggering magnetic switches accurate to +7/-
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 dindividual strokes. The pump
rates per minute are displayed on the monitor,

RUTARY TUR RUE

An Amerlcan ﬁernﬁpace Controls hi-directional current sensoer is
clamped over the power cable of the rotary table motor, Torque is
digplayved on the computer monitar and recorder chart,

MUD TFMPkRATURr
Thlm is a piatlnum 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 Balsbhaugh electrode~less conductivity sensor containsg twoe toroeoidally-
wound coils and a thermistor enclosed in a donut-shaped housing, Current
iw induced dinto the mud by the primary coil and is sampled hy the secondary
coil, the amplitude of the current being directly propertional to the
conductivity of the mud,

MUD DENSITY

Two density sensors (in and ocut) loeocated in the poeseum belly and in the
pit room, operate on a system of differential pressure. This function
iw displayed on both chart and wmonditor,

A1l the sensors are 12 to 36V DC powered with the exception of the air

driven gas trap. Along with monitoering and maintaining the above
aquipmeant, Core Lab performed other duties, ..

CUTTINGS

Microscopic and ultra-violet dnspection of cuttings samples at
predetermined intervals. Samples were washed, dried, sacked and boxed
where necessary ., Geocchemical samples were canned and boxed,

As
1. Flame JTonization Total Hydrocarboen gas detector,
The T.H. M., accurately determines hydrocarbon cencentrations up 1o
100% saturation,

2. Flame Tonization Detector chroematograph,
The F.I1.D. is capable of accurate determination of hydrocarbon
concentration from C1 to Cob+,

Z.Cuttings gas detector (Wheatstone Rridge type).
An auxiliary system for tetal gas detection,

4, Hydrogen Sulphide detector.
Twe sensors are located at the shale-shakers and in the pit room, linked
to a TAD 404F H25 monitor, tno detect H25 emanating from the drilling
fluid,

S.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 DESCRIPTIONS AND CONCLUSIONS

A prime aim during the drilling of WEST FORTESCUE NO. 1 was
utilization of data collected by Core Laboratories DL2007 to
provide an estimation of formation pressures. This is described
in detail below.

The main pressure indicators that were used while drilling the
well were thoseof rates of penetration, gas levels, 'd'c exponent,
mud weight flowline temperature, and lithology.

The "Drill Data Plot" (see attached plots inside back cover) shows
the rate of penetration, corrected 'd' exponent and mud density
plotted against lithology. This plot indicates a normal pressure
profile throughout the well. Minor variations in the 'd'’c exponent
and gas levels are due to lithology changes. No connection gas was
observed and no shale density measurements were performed due to
the lack of large shale sequences encountered.

The "Temperature Plot" displays the flowline temperature in and out
and their differential plotted against depth, The plot shows a
normal trend with depth only deviating from this at points where the
mud system was being altered to meet specifications. The temperature
plotoof WEST FORTESCUE NO. 1 indicates a temperature gradient of

2.77 F/100 feet. The bottom hole temgerature gas extrapolated

using the Horner method to give 220.3 F (10L4.6°C) at 2671 metres from
wireline logging data.

The "Pressure Plot" summarizes the pressures found in the drilling
of WEST FORTESCUE NO, 1. On this plot pore pressure is plotted
along with mud weight and fracture gradient in pounds per gallon.
The pore pressure of the well is drawn from pressure observations
made while drilling and information from RFT pretests. The pore
pressure profile of the well is set out below:

DEPTH INTERVAL | PORE PRESSURE | PORE PRESSURE
(M) (PPG) (PSI/FT)
86 ~ 2400 8.2 0.426
2hho - 2516 8.1 0.421
2516 - 2558 7.8 0.%01
2558 ~ 2671 8.1 0.421

The subnormal pressures are most likely due to a depletion of the
reservoir by nearby commercial recoveries.

As shown by the mud density curve the well was drilled with an
overbalance of 0.5 to 1.6 pounds per gallon throughout.

The Fracture Gradient curve is based on the U.S. Gulf Coast curve
and offset to match local data.
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148.8 4 ESSO AUSTRALIA LTD. WEST FORTESCUE Neo. 1
EXTRAPOLATION PLOT TO FIND B.H. T. AT 28671m.
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STRATGHT LINE LEAST SQUARES BEST FIT

1/TIME ON A LINEAR SCALE AGAHINET
TEMP OM & LINEAR SCALE
ENTERED DATA:
DATA BET & 1/ TIME
1 1, 16467

b.0741
., 0400

COEFFICTENT & CONSTANT;

Y o= oM, X + ¢ where m = 1 434814 14F 072

INTERPOLATED DATA:
17T TME

g.0000

ard

[

1, B4RE058E

TEMP

104,64

0
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UVERRBURDEM PLOT DES

CRIPTION AND CONMCLUSIONS

an Overburden Plot fer West Fortescue could not be plotted dus
to there being insufficent data, This was due to Density lags heing
run over The interval 2660 — 2350w only,
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GAS COMPOSITION ANALYSIE
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The composition of entrained reservoir gas in the mud is significant

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

L.OG PLOT

The ratios of C1/C2, C1/C03, C1/7C4, C1/7C%, and CL/C6 are plotted on
three-cycle log paper for each hydrocarbon show., The plots can be evaluated
ry the following criteria

1. Productive dry gas zones may show only 01, but abnoermelly high
shows of C1 are wusually indicative of saltuwater.

&, A ratio of Q1702 between approximately 2 and 15 indicates oil
and betueen 15 and 65, gas, If the C1/C2 ratio is below about 2,
ar above about &5, the zone is probably nen-productive.

The actual values of the gas/oil/water limits will vary from area
to area.

3. If the C1/C2 ratie is low in the oil section and the C1/C4 ratio
is high in the gas section, the zone is probably nen-prodvctive,

4, If any ratic (with the exception of C1/CH, if odl dis used in the mud)
is lower than the preceding ratio, the zone is probably
non—-productive.

o The ratios may naet he definitive for low permeability zones; however,
steep ratio plots may indicate a tight zone,

TRIANGULATION PLOT

The triangulation diagram ie ohtained by tracing lines on three scales
at 120 degrees to each other, corresponding respectively to the ratios
of C2, €3 and normal (4 to the tetal gas (C1 to C4)., The scales are
arranged in such a way that if the apex of the triangle is vpward, a
gas zone is dndicated, while if the apey points downward, an oil zone
iw suggested,

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



CORE LAB. INTL. LTD. Client: ESSO AUSTRALIA LTD. Well: WEST FORTESCUE No. 1
1998
GAS COMPOSITION ANALYSIS
NON-PRODUCTIVE
"""" 108
----- TAS—
............... / 1
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NON-PRODUCTIVE
o o
e QO S
0 J 0 0 ' ®
N S N N Q
0 Q o Q Cem=Cl+C2+C3+nC4 X% 6 . Allen, 18883
NQO. DEPTH Cc1l ce c3 1C4 nC4 cs ce % Ce ci1/Cc2 cl1/Cc3 ci1/C4 ci/cs
1 2434 B. 248 2. 298 2. 311 2. 284 2. 824 2. 2324 3. 2332 2. 872 8 4 B8 14

CONCLUSIONs OIL ZONE, GOOD POROSITY



CORE LAB. INTL. LTD. Clients ESSO AUSTRALIA LTD. Well: WEST FORTESCUE Neo. 1
1888
GAS COMPOSITION ANALYSIS
NON-PRORDUCTIVE
e 1208
= —
........... ]
/ﬁ/ 18
juh i P
P
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*\\_
o——1 3
v S
1
0 0 0 0 —
N N 5 N G
Q o Q Q Ce=Cl+0C2+C3+nC4 % ¢ _ Allen, 19883
NQ. DEPTH ci cz2 c3 1C4a ~C4 cs ce %X Ce cis/cz2z Ci/C3 Cisc4a Cl/C8
1 2438 0.051 2. 311 3. 3185 2. 235 3. a5 3. 834 3. 282 a. 282 S 3 S 12

CONCLUSIONs OIL ZONE, GOOD POROSITY.



CORE_LAY

SIDEWALL CORE GAS ANALYSIS DATA SHEET

coMPANY ESSO _AUSTRALTA LID
WEST FORTESCUE NO. 1

LOGGING SUITE NO

SHEET@#_ 1

WELL
N2 | DEPTH cl c2 c3 cé4 cs cé COMMENTS
PPM PPM PPM PPM PPM PPM

1| 2569.2 | 1118.9 413.2 183.2 52.8 R _

2 | 2565.6 | 3743.2 | 1561.2 | 1176.1 | 366.T TR -
I 3 | 2560.2 716.1 564.8 659.5 349.1 TR TR

4 | 2549.0 | 1139.26 640.5 709.9 317.37 82.2 TR

51 2531.0 T70.7 28.7 23.38 18.32 30.84 2.7
!6 2532.0 | 1546.1 619.9 641.2 250.37 2h.6 TR

7 | 2516.1 21.8 5.k 4.58 6.64 L.} TR

8 | 2513.7 Lo.17 26.6 17.17 23.3 10.7 7.2

9 | 2512.0 11.6 11.% 6.8 4.%08 15.1 -

10 | 2510.0 NIL - - - - -

11 | 2508.1 133.7 175.6 274.8 193.9 41.9 TR

12 | 2502.8 15.2 17.2 11.% 13.2 17.73 TR
13 | 2499.1 3k.5 11.h 14.6 8.8 TR -
L | 24o5.1 20.3 10.6 15.1 13.22 TR -
ﬁs 2488.1 NIL - - - - -
E6 2486.6 | 92.0 69.1 32.0 5.9 - _

T | 2485.0 15.2 5.7h4 9.16 4.8 - -

18 | 248L.0 Lk, 2L 11.4 11.4 5.7 - -

9 | 2k719.7 NIL - - -

20 | 2477.6 30.51 .6 6.8 4.8 TR -

1 | 2473.5 Ls.7 31.5 13.9 TR - -

22 | 2465.2 15.2 2.87 3.k - - -

3 | 2460.3 1.7 28.7 38.9 2.2 |» 5.1 TR
Eh 2454 .3 55.9 | 28.7 29.1 22,0 L6, 7 21.5
ts 2hh7.1 | 533.0 295.0 293.1 | 137.4 39.78 | 10.9

6 | 2Lké6.1 81.3 103.3 171.75 | 13L.k 48.8 10.9

27 | 2k39.2 122.0 166.4 58.3 59.9 25.7 TR
IEB 2438.0 463.8 688.8 366L.0 | 6643.7 5658.1 |3383.4

29 | 2436.7 97.6 137.7 403.0 |1022.6 1480.3 641.6
P 2h36.0 |1525.8 k59,2 872.0 |2539.0 2631.6 |2100.0

31 | 2431.0 61.0 71.1 659.5 |1586.8 90hk.6 |1633.L

2 | 2429.7 40.6 22.9 99.3 |2221.6 318.6 20k.1
!% 2k28.1 91.5 4o.1 22,9 17.6 23.1 32.8

L | 2427.5 81.3 97.5 158.0 125.6 59.1 32.8

5 | 24k25.2 61.0 25.8 25.1 33.0 23.13 1.5

R NN

o J



cole_ LAY

SIDKEWALL

CORE  UGAS  ANALYSIS DATA BHRET

ESS0 AUSTRATLTIA T.TD,

WEST FORTESCUE NO. 1

LOGGING SUITE NO

MEkT 2

DEPTH ci c2 c3 c4 cs ce COMMENTS

(M) PPM__|  PPM PPM PPM PPM PPM

_Eiéh.e 93.57" 60.2 77.8 59.5 21.5 10.9

37 | 2L23.0 21.3 11.4 13.0 33.06 26.9 13,8
.38 2L21.3 NIL - - - - -
39 | 2Lk20.2 116.9 17.2 18.3 19.8 10.2 -

Lo | 24319.2 | US5T.T 11.7 73.28 ] 1hs5.h 57.3 36.4

L1 | 2L18.6 320.4 54.5 55.1 6.2 21.3 29.1
L2 | 2417.5 167.8 37.3 50.6 16.2 20.56| TR
43 | 2k16.k 72.2 20.0 29.7 50.69 12.8 TR
LT 2Lh13.5 185.6 28.7 32.00 28.6 15.5 TR
'hs 2h11.1 | 355.6 45.9 45.8 Lk.0 21.0 TR
46 | 2L06.6 310.L4 45.9 43.5 41.0 2h.6 -
47 | 2ko2.1 263.4 37.3 33.2 33.0 16.7 -
48 | 2400.0 L69.4 54.5 43.5 LT7.16 25,7 -
Iug 2396.6 376.3 45.9 hi.2 59.5 33.7 -
50 [ 23745 233.9 25.8 22.9 39.6 20.56 -
2366.2 508.6 48.7 L9.2 L6.2 15.6 -

el R e e e S S
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217 RECORD

BIT ¢OsT 0. ..,

JET @¥IZTE .. 0 .

DIERTHE 0

HOLE HMaDE., . . . .

DRTLLING TIvE, | |

AVERAGE ROP. .,

AVERAGE COST/METRE

RIT CONDITION, |

'

fustralian dollars

Thirtv-~soaconds of an

Motres

Motres

Mours

Metres our

Australian dellare

Teeth

Hearings

Gavge . . ., . Tnches

inch
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BIT RECORD

COMPANY ESSO AUSTRALIA LTD.
| WELL WEST FORTESCUE NO. 1 e SheetNo. L
o, | wwe | tvee | A28 [ ome | ew | owwin | Loty e fonmesen] | oot fogans
RR 1| HTC 9§%~3§70 111 | 26 | 20/20/20 86 | 137 ”5T?O+rﬂﬂ?:éé‘w}zlgm"ﬁj&f?""fULLED AT THE 20" CASING
POINT.
uB 1| HTC [J1 111 |17% | 20/20/16 | 223 | 593115% | 10.01 89.6 - | PULLED AT 13-3/8" CASING
- POINT.
2| HTC |J1 116 | 12% | 18/18/18 816 | 10L2|67-3/k 55.60 490.7 5-3-I| PULLED DUE TO HIGH HOURS.
3| HTC |[J1 116 | 12% [18/18/18 1858 560 |25% 18.58 167.2 5-8-I| PULLED DUE TQ_HIGH TORQUE.
L | HTC |J22 517 | 12% |18/18/18 2h1g 253132% 26.35 102.1  3-2-1/8T.D. . o
IR ! _u

7520487 (CL 1153)



] B IE S S S B E =

(“ D BIT RECORD
qba COMPANY ESSO AUSTRALIA LTD.
i WELL WEST FORTESCUE NO. 1 Sheet No._1_
S/ NOS. |Bit No. Make Type 'Cpc"gg Size "' |Cost A$ Jets Depth In M| Depth %t |\H/Ig:;e M _I?irrirl‘l;ng I?IguBr(s)ttomITurns K ﬁéerl;age é;::/agri C?rndéﬁ%n
|

L7321 |RR 1 |HIC | Seevify| 111 | 26 0| 20/20/20 86| 23| 137 5-3M| 3-38;17.8|40.5)156.74 |3-h-T

VE 246 | NB 1 | HTC 0SC 3AJ| 111 | 17% 4857 | 20/20/16 223 816 | 593 115 10.01 | 89,6 | 59,21 92,61 |-
CD 528 2 | HTC J1 116 | 12% 269h | 18/18/18 816 | 1858 | 10k2 |67-3/h| 55.64 90,7 | 18.7 1 215,02 |5-3-T
CD 617 3 | HTC J1 116 | 12% 2690L | 18/18/18 1858 | 2418 | 560 |25% 18.58 167.2 { 30.1 | 152.55 |5-8-T

.1

7F 232 L4 | HTC J22 517 | 12% 8516 | 18/18/18 2418 | 2671 253 [3%% 26.35 [102 9.6 | 481.91 |3-2-1/4

7520-486 (CL 1152)



LD ITNFORMATION SHEETSH

DEPTH . . 0

MUD WETGEHT

FUNNEL VISCORITY

PLABTIC VIBDOBITY.

YIELD POINT.

GEL ¢ INITIAL/ZTQ min

FILTRATE . .
CakE THICKMESS
SALINITY

CasCl .

SOLIDGE/BAND/OTL.,

'

Metres

Peunde nper gallen

&P, . T.seconds

Centipoise

Foundss100 square

Poundse/100 square

Thirty-secends of

ppm

Percentage

fast

oy

a1

{feat

inch



MUD INFORMATION SHEET

COMPANY___ ESSO AUSTRALTIA LTD.
WELL WEST FORTESCUE NO. 1 Sheet No._1_

DEPTH (M) 223 697 816 105L | 1366 | 1680 2046
DATE 30/0L4/84 | 02/05/84[03/04/8L [ok/05/8L | 05/05/84 06/05/84] 07/05/84
TIME S 23:00 0L:00 21:00 20:00  23:00 }23:00
WEIGHT E 9.0 9.2 9.1 9.1 . 9.0 9.1
FUNNEL VISCOSITY A 33 3 31 32 ' 30 30
PV/YP W L/17 3/17 2/9 2/7 1/5 1/5
N/K A .25/4,381.20/5.69 | .24/2.45 | .29/1.48 .22/1.50.22/1.50
GEL: INITIAL/10 MIN T 6/15 5/11 1/6 2/5 P1/3 1/3
pH E 9.6 9.L 9.7 9.6 =R 9.5
FILTRATE: API/API HTHP
CAKE
SALINITY (PPM) 19,000  [17.000 19,000 19,000 | 19,000 {19,000
SAND i
SOLIDS
OlIL
ITRATES (PPM)
REMARKS:

20" 175" 12%" HOLE

HOLE HOLE

SPUD
DEPTH (M) 2393 2579 2071 2671 2671
DATE 08/05/84 | 09/05/84|10/05/84 |11/05/84 | 12/05/84
TIME 15:00 23:00 13:30 13:00 08:30
WEIGHT 9.2 9.5 9,3 9.4 9.3
FUNNEL VISCOSITY 37 48 50 L6 46
PV/YP 3/12 11/25 8/20 7/19 8/22
N/K .26/2.91 | .38/3.27(.36/2.92 | .34/3,05| ,34/3,58
GEL: INITIAL/TIOMIN _ [6/10 11/30 7/23 8/26 10/25
pH 10.2 10.3 10.8 10.7 10.6
FILTRATE:API/APIHTHP [10.1/28. 4 7.4/23.216.8/23 7.1/2h . 6| 7.2/28.3
CAKE 2 2 2 2 2
SALINITY 21,000 20,000 [20,000 20,000 20,000
SAND TR 0.5 TR TR TR
SOLIDS 5 7 6 6 6
OiL - - - - -
NITRATES (PPM) 240 200 160 160 160
REMARKS:

124" T.D. LOGGED
HOLE

7520-492 (CL 1158)
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COMPANY __ESSO AUSTRALIA LTD,

R.F.T.

SAMPL ING DATA SHEET

e

Sheet No.1

WELL WEST FQRTESCUE-NO, 1
RUN Nao. 1 1 3 3
SEAT No. 1 1 28 28
CHAMBER CAPACITY ( GAL) 6 1 12 1
DEPTH (metres) 243Y 2h3y 2436.91 2436.9
RECOVERY VOLUMES
GAS (Cu Ft) 3.96 P 0,53 =
0IL (cc) 17600 R 30600 8300
WATER/FILTRATE (cc) 1750 E 13750 530
OTHER (cc) 5
SURFACE PRESSURE (PSI) | 150 E 100 100
GAS COMPOSITION R
c1 (pPm) 121779 v
cz (pPm) 36636 i
Cs_(pPm) 34007 _
ca (PPm) 21s2h
cs (pPm) 5932
ce (PPm) 883
£o2 (%)
H25 (PPM) 0
OIL PROPERTIES
DENSITY API 40.5 38.5 39.3
COLOUR DR BRN .
FLUDRESCENCE
POUR POINT (°C)
WATER PROPERTIES
RESISTIVITY (am) oo | 2h3E
Cl (Frm resis) (PPM)
Cl (frm titrat) (PPm) 18000 20000 24000
NITRATES (PPM) 50 40 20
pH 8.5 7.5 7.0
COMMENTS 7
SAMPLES SHIPPED 1 X 1 GAL 1X1G6G PLASTI(
(Include guantity and . lleisngAI i x i g JERRY
X
volume of containers). JERRT Ol TTa ,
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COMPUTER DATA LISTINGS

Data is fed to the computer while drilling is in progress, vsing the
BRILL program and 5 etored on a tape at 10, &, 1, aor 0.2m intervals,
This data is then asailabhle at a later date Ffor use in other programs
(for example KICK, SURGE, COST, OPTRIT, and HYDRL),

The data can alsoe he accessed by the REPORT program, which allows the
aperator to list

detailed data or dava averaged over any particular depth interval, may

I he listed, '

In addition, the data may be plotted in various formats, at any =scale

the operatoer desires,

the following datas lists have heen made for this well
{ay, Rit record and bit dnitialization data
{(hi, Hydraulic analyses

(), Data list A

i¢hy,  Data lier R

{ed, Data list ©

(FY,  Data list D

COMPUTER PLOTE

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

GEOPLOT ~ L8000 SCALE ~ 20 averanes

Since all the data i1s stored on tape, Further data lists or ploets are
available at any time on request,

hath raw and calculated data in various formats, Either




fa), RIT BECORD AMD RIT INITIAL TZATION DATA

BIT SI1Z8F . ., .

RET OQO8T ..

JET BIZE . . .

DEPTHS . . .

ADLE MaDRE. .

DRILLING TIME,

AVERAGE RIOP,

AVERAGE COST/METRE

BIT CONDITION,

3

2

3

Inches

Australian

dollars

Thirtu—-seconds oF an

Metres

Meetpres

Hours

Metresshour

Australian

Teath

Bearings

Gauvge

dollars
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WELL:  WREST FORTESCUE NOA BIT RELORD
BIT TARC DEPTH  BEPTH RIT TOTAL TRIF TOTAL CONDITION
o, CODE MAKE & TYPE BIZE COST  NOTZLER N our RUN HOURS ARDP TIME T0DST THRNS TERGE

1 111 HIC OSC3AT+26"HD 26,000 0.00 20 2020 860 2230 137.0 3.38 40,5 2.5 156,74 17844 3 4 0.0

1 111 HIE DSC347 17,500 4857.00 20 20 16 223.0  Bih0 SOR.0 10 B9.2 7 92082 BOGTR R R L.0OD

2 1 HTE I 12,250 2694.00 1R 1B 18 B14.0 18584 1042.4 G504 18,7 5.0 21503 490747 G 3 0000
BELL:  WEST FORTESCUE Moot BIT RECORD
RIT IADC DEPTH  DERTH BIT T0OTAL TRIP TOTAL  COMDITION
Ho. CODE HAKE & TYPE SMIE COST  NOTZLES IN o RUN HOURGE AROP TIME [TORT  TURNS TR E

3 L HIC N 12,250 269400 1R 1B 18 1858.0 2418.0 560.0 1B.38 301 3.8 150,76 167237 G 8 00N

4 517 WIT 122 12,250 8516.00 1R 1R 18 P41B.0 R6T.0 2330 26,35 9.6 4.7 481,88 10204Y 3 2 0123



CTTOMUMEER: 1 TEDD CODE 111

STARTING DEPTH. ..ot e
BIT COST. RIG COST/HOUR, ... ... .. :
TRIF TIME e s e
BIT n?ﬁﬁrTrﬁ,,,,....,,,,,.,...,...
MOZZLES oo on e e
i DRILL COLLAR LENGTH, OD. ID. ...
PRTLL COLLAR LENGTH, 0D, ID,......
MW DRILL FIPE LENGTH, 0D, ID....,.
DRILL PIPE OD, ID. .0y,
CABING DEPTH, ID. vt iy,
FUMP VOLUMES 1 AND 2., ..., .. .. o
FORE PRESSURE CALC EXPONENT. . .
MORMAL PORE PRESSEURE....... e
OVERBURDEN GRADTENT MODIFIER. ... ..
STRESS RATIO MODIFTER.............
v EXPONENT CORRECTION FACTOR

CUTTINGS DYAMETER. DEMSITY...... ..

FINIGHING DEPTH. ..o oo
DUMULATIVE HOURS, TUBNS, ., ... ... ..
BIT CONDITION OUT.... ..., Ve

BYT NUMEBER: 1 Tanc ¢cadpe 11l

STARTING DEPTH, T
BIT COST, RIG L;tn !T\ ,,,,,
TRIF TlWﬁ..,...... ,,,,, ot
BET DIAMETER ... v oo e
NOZZLES . oo oo o oo, P
HuW DRILL COLL AR !}NIIH, UD n.. ..
DRILL COLLAR LENGTH, 0D, Tb Vs
MW DRILL PIPE LENGTH, an, ID......
DRILL PIPE OD, TD.... ... ... ... '
CASING DEPTH, T0...... ... o0, ‘s
RISER LENGTH, ID.. e e
PLMP VOLUMES 1 AND 2, ..., ., Ve
PORE PRESSURE CALC EXPONENT.......
NOREMAL PORE PREGBURE., o -
OUVERRURDEN GRADTENT MUDTIJiF
BTRESS RaTIO MODIFIER, . ....... ...,
T EXPONENT CORRECTION FaCTOR. ., ..
CUTTINGS DIAMETER, DENSITY........

FINISHING DEPTH. .. ..., Ca e Caa e
CUMULATIVE HOURS, TURMNS.,..........
BIT CONDITION OUT... .. Ve Cas

HTD vags

B 0
.00
’h'!:"
g
Rl

0,119
1.8
e,
i, 010

HTC ORCEAT

0

Z'{'“ ? ﬂ {1
§ 7

19 500
210

(o R
120,01

LA K

A0g, 0
Bé& 00
1%

1,210

ooy
\\:r.

L1
U.ﬁﬁ
10.49

-
y: =5
Yol

81&.0
0,0
T 0

AT LT HO

&G 00

o
o, g
.ﬂﬂﬂ
LRERT]
SRR
L han
L O

LR

B3]

o]

&L 00

?LTEO
g.000
S,a00
5,000
19,124
21,000
0. 119

T4 l
PR

" f]

4
L3

X G6D

G

1,400

o0



BYT MUMBER: 2 Tanl CODE 116 HTC T

STARTING DEPTH. © « i v s v v s v s 8161
BIT COST, RIG COSTAHOUR ., .,........ 2694, 00 Z&ED Q0
TK"H""T]'MIW,,,,,,,,,,,,,‘,,.,,,,.,, B0

LT DIAMETER . . o e e e i e v i e 12,2580
f\Dz.z.’fL.E:.‘})..”..,.”.x;,.;,.‘....... 18 15 18
DRITLL COLLAR LENGTH, OD, ID......, 168,42 FLORES 13
HW BRILL PIPE LENGTH, 0D, XL, ..., 83,53 5,000 CET13
DRTLL PIPE O, ID. ..o o 0 o, 5,000 4,276
CARING :” TH, IR 799,00 18,615
RIGER LENGTH, ID.. . . e 6,00 21,0060
FUMP QOLIIMES 1 AND Z . 0 o e g, 115 i, 119
FORE PRESSURE CALD EXPONENT....... .20
NORMAL PORE PRESSURE., . ... 0 o1, @808
CIAERRBURDEN GHADIENT MODIFIER.,. ..., Q.00
STRESS RaATIO ﬂ“D?%T:R..,.....,..,, 0. 4d
T EXPONENT CORRECTION FaCTOR 10,0
CUTTINGS DIAMETER, DENSITY........ 2.0 &oan

oy oy
Lo

i‘x_'i ?‘x.'i
M)

FINIGHING DEPTH. .. 0.0 000 o0, 1858, 4
CUMULATIVE HOURS, TURNS. ........., S5, 64 LR (O
BLYT COMDITION F!H, s e e e T W LER G, 000



BT MUMEBER: 3 Tabo COonE 1146

,.~
%
o
i
me
T3

STARTING DEPTH. ... ... S e e s e 1“““,
BIT CO8T. RIG COST /H["Hi&, e . 2HBE94
TRIP TIME . oo s e ﬁ
BYT DIAMETER, oo v v e oo o0 12.2%
MOFZLES Co o e v e 18 T
BRTLL COLLAR LENGTH, 0D, ID....... 16H8, 42 7,750
HW DRITLL PIPE LENGTH, 0D, ID,...., AL R S,HQU
DRILL OPIPE OB, T0.. 000000 o, 5,000
CABING DEPTH, ID.. . o0 e, 7R, ag 124615
RIGER LENGTH, ID. o oo oo o 86,00 21,004
PuMe VOLUMES 1 aND 2.0 0000 s ,11%
FORE PRESGURE CALC EXPONENT. ... ... 1.80

MNORMAL PORE PRESSURE....... .. ... .. 7.2
VERBURDEN GRADIENT MODIFITER.. .. .. g.u0

STRESS RATIO MODIFIER, ... ... 0 0., .40

" EXPONENT CORRECTION FACTOR, ... 0.0

CUTTINGS DIAMETER, DENSITY........ A LA

-\'\ e,

FINTSHING DEPTH. o o0 o oo v e 2416,
CUMULATIVE HOURS, TUENS. . ......... 3?,ux 187 Ra?
BIT CONDITION QUT. ..o oo T4 B G o.aou

BET ONUMBER: 4 Tane Copg  ww HYC TR

BTARTING DEPTH. . . 00 v v v o o aactt, i
BIT COBT. RIG COSTAHME, ... .., :.4’53'.3.;'1;.(1(3 AHEE, 00

TRIP TIME, C e e e 4,
BT DY AMETEE o e v s 1o ,;"";n

NOZZLES o e i i v 18 iR £
DRILL COLLAR LENGTH, 0D, ID....... 1HE, 42 7RG 20813
Heb DRILL PIPE LENGTH, OB, ID...... 843,53 S.000 a8
DETLL PIPE D, ID. ..o v, BLaad 4,776
CHEING DEPTH, ID. .. oo v 799,00 Ta, &15

RIGER LENGTH, ID.....o oo, &, 00 21.000

FUMP QOLUMES 1 AND 2. .00 000000 o.11%9 g, 119

PORE PRESEURE CALC EXPONENT.,...... .20

NORMAL PORE PREBEURE. ... . v &2

GURERBURDEN GRADIENT MODRIFIER....., b, 060

GTRESS RATIO MODIFIER.......... ... .44

"ot EXPONENT CORRECTION FACTOR. .., 0.0

CUTTINGS DIAMETER. GENSITY. ce 1.8 A RY

FINTGHING DEPTH. ..o 00 v oo 0 26710
CUMULATIVE HOURS, TURNS........... 26 EG 1hz0a9
BLIT CONDITION OUT . ..o v oo T 3 B2 o, 132%



Cher . HYDRALLLTE ANALYHISE

Pata listed from The tape svery 100m for each bit run.
DEPTH, .. o . 0 o Metres
FlLow gaTeE, . . . . . . Rate of mud flow intn the well,

i ogallone par minute,

ANNUL AR VOLUMES, . . . Barrels, Barrels ueire
AMNUL AR VELDCITIER , . Metresdminute
DRITICAL VELOCITIES, . The annular velocity above which

the Flow becomes turtulent

SLIP VELOCITY. . . . . The rate of slip of coettings in the
armulus unders laminar Flow

ASCENT VELOCITY, . . . The rate of ascent of cuttings in
the annulus under laminar flow

PRESEURE UNITS . . . . Pounds per square inch
IMPALT FORCE . . . . . The dmpact force at the hit,
in foot-pounds per second sgquared.
H.oH.20 . . . . . . . Hydraulic horsepower at the bit
JET VELOCITY o . v+ . The velocity of mud through the
kit nozzles, in metres per second,

DENSTTY UNITS, . . . . Pounds per gallon



d-----—-----

HYDRAULICE ANALYSIE PROGRAM

HYRRAULICE CAOLCULATIONG AT DEPTH 100.0

AND

T¥p 1004

Mo f19 GEM 2 24

ANNLIL AR HYLRAULICS:

CRIT
VEL

#iM
VEL

ANNLLUS
TYPE

VIS
LWIT Vol

41 1t 17
129 11 1z
24 0 11

MGG O 1
DL/ 1
HWDE /0 w2

CBET
PR :
0474 1

TOTAL VOLLUME 194

B4 MINUTES

Bi8 STRIKES #1

Lists

BIT HYDRALL.TOCS:

PREGEURE

4 BURFALE

DROP 7
PRESSURE

sy

[
i e

MM

HHP A saqin

B
g

PREGEURE BREEAKDOWN:
SURFACE
STRING
BIT

44, 6
THE, 7
e

(U
TOTAL Pig.3

PUMP PRESSURE  1110,0

BROTTOM HOLE PRESSURES:
DENSITY
UNITE
MOT CIRCLELATING,

CIRCULATING:
PLILLING QUT:

MUD WETGHT a.70

ECD 8.70
TRIPF MARGIN a.a0
EFFECTIVE MUD WETGHT g.70

FLOW RATE

AND

263

ANCEND
WEL

TYPE OF
FLOW

SLTP

YEL

PREGS

LAMINMAR 1 g
LAMINAR 1 10
LAMINAR 1 o i1

TOTAL

794 GTROKES 72

AnG

. &7

THPACT FORCE
TET VELOCITY

1174

LU

Z DIFFERENCE 17,3

a,
.
A

PREGSURE DROF G,

FE

DR L

i
il

f1

PRESGURE
LINITE

HYDROSTATIC PRUSEURE
CIRCULATING PRESSURE
EGTIMATED SWAR {
BOTTOM HOLE PRESSURE

148

4
148,
A
148,

&

4



HYDRAULTCS ANALYSEIS PROGRAM

HYDRAULICE CALCULATIONSG AT _DERTH 200,010 AND TUD o001

EY S I K M o2 162 FLOw R&TE 1007

ANNULAR HYDRALL TGS

ANNLHLUE WL £ CRYIT TYPFE OF SLIP aTCOENMD PRESSURE
TYPE LUNTT VL. YEL VEL FL.OW WVEL L LR 38

A 12 THRBLHLENT hoa
a8 TUREINLENT .o
1T TURRBLHENMT (LA
T TURBLULENT 4.0

HMDC/OH 1. 851 41
(I aNly 1,950 1a%
HWDE A0 2,074 17

nE /0O 2074 e

PRPRREY

S e
EESIFRR R B

Ll e

TOTHL VOLUME 408 TOTAL PRESSUREE DROP a.n

Loty 16,8 MINUTES 1THe6D GTROMKES #1 AND 1713 STROKES 42

BET HYDRALH.ICE:

FREGGURE DROP DhRE, 4 HHP R TMPACT FORCE 1591
A GURFACE PRESSURE 49,3 HHP/sgin 1,04 JET VELDCITY 107

PRESEURE BREAKDOWN:

GURFACE ne. o
STRING A4, 7
BIT GhE. 4
ANNULLISG LR
TOTaL T3R5, 9 PUAP PRESSLRE 13833 % DIFFERFENCE 1.8

ROTTOM HOLE PRESSURES:
DENGITY PREGBURE
UNITS LHRTTE

MOT CIRCULATING: MUD WETGHT g.70 HYDROSTATIC PREGEURE

CIRCULATING : ECD £.70 CIRCULATING PRESHURE

PULLING OUT: TRIP MARGIN fr. 00 FOTIMATED SUAR
EFFECTIVE MUD WEIGHT 8.70 BOTTOM HOLE PRESSURE




HYDRGULTOE ANALYSIE PROGEAM

HYDRALLICS CALGCULATIONS AT DEPTH 300,0 AND TVMD 300,10

SPM o ne afmM @ ' FLOW RAT

ANRLL AR HYDRAIL.TCS:

ANMULLE WO ANN CRIT
TYPE UMY VL. LVEL VL.

OO, (M 1, 473 14 Kt 1%
DL/OK 0,772 ] 30 14
DOACEE 0,961 47 24 14
HWDP/CSE 1., 08% s 21 13
HIDPARTE 1 ARG 14 18 12
DP/ARTE 1,325 100 18 12

TOTAL VOLUME 09

S fEa

TYPE OF SLIP ARCEND

FL.Cd VEL. VEL.
TURBLLENT
TURBULENT
TURRIHENT
TUREULENT
TURRULENT
TURBLULENT

TOTAL PREGSURE DROP

LAaG: 13,3 MINUTES 1312 STROKES &1 AND 12864 STROKES #2

BIT HYDRALNLICS:

PREGGURE DROP Y7o Hip
% BURFaLE PRESSURE B2, 7 HHP /s in

PRESEURE BREAKDDWN:

GURFALE 536, 0
BTRING TN
BIT 11721
AMMULUS 0.2
TOTAL  1697.4 PUMP PRESSURE  2224.0

BOTTOM HOLE PRESSURES:
DENBITY
UNITS

NOT CIRCULATING: MU WETGEHT 8,70
CIRCULATING: ECTH 8,70
PLHLING OUT TRIP MARGIN .01

EFFECTIVE MUD WEIGHT & 469

H70 IMPacT FOROE
2.re JET VELOCITY

“ ODIFFERENCE 23%.7

HYDROSTATIC PRESSHRE
CIRCULATING PRESSURE
ESTIMATED SWAR

ROTTOM HOLE PRESSURE

PRESSURE
DR

0.0
0.1
i, 4
.
0.t
.1

o,z

1712

118

PRESSHRE
LUINETS

445,
4455

{r.
444,

2

g



HYDRAWICE AaNALYSTE PROGRAM

HYRRAULICE CALCULATIONS AT DEPTH A00.0 AWD TYD 400, 0

aEM o1 1 BPM o2 100 FLOW RATE 1004

ANNULAR HYDRAULICS:

ANNLLUES WA AN CRIT TYPE OF SLITP ARCEND
TYPE UNTT VL VEL VEL F1.0u VL VEL

HIDC O
DECAOH
H‘»H:P:’(JH f., ,
HWDP 705G
D SGHE
DRARTE

A TR TURBULENT
31 14 TURBLHLENT
i t" & A% o 13 THRRULENMT
0835 36 e TE TURBULENT
L EG 9 [ VA THHRBULENT
‘i 3an 114 £ 12 TURBULENT

PR X

2o,
oAl

t

FA 14
3 z

o it e
~3

TOOTaL VOLUME R TOTHL PREGSURE DROP

LAt 1a0hs MINUTES 1684 STROKES &1 AN 16867 STROKES &2

BIT HYDRAHLTCH:

PREGHURE DROP TEE7 3 HHP e ITMPacT FORCE
4OBURFACE PRESSURE 49,9 HHP Afsgdin 3,02 JET VELOCITY

PRHESSURE BREAKDDEM:

SURFALCE RIS
STRING ARG 4
RBRIT 1837,
ARMULUES {1

TOTAL 1822

RN R O

) PUMP PREGEURE 2479 .9 % DIFFERENCE 26,50
ROTTOM HOLE PREGSURES:
DENGITY

UNITS

NOT CIRCUH.ATING: MUD WETGHT a,70 HYDROSTATIO PREGSURE
CTRCULATING: ECD 8,70 CIRCULATING PRESSHURE

FPLLLLING OUT: TRIP MARGIN 0,01 ESTIMATED SUWaR

EFFECTIVE MUD WETGHT £, 6% BOTTOM HOLE PRESSGURE

PREGECURE
TR I

it
i,
{1,
i,
a,
{i.

1ean
121

it Rione QRPN ]

[~

i

PRESGURE
LINTTS

93,
B4,

i,
GeE.



HYDRAULTCS ANALYSTS PROGRAM

FHYDRRAULICS CALCULATIONS AY DEPTH 500, 0 AND TUD 500, 0

BEMo1 100 EPMoT 1040 FLOW RaTE 1001

ANNILAR HYDRAWLICS:

ANMUL LIS ./ ANN  CRIT  TYPE OF  SLIP ASCEND  PRESSURE
TYPE UNTT UL, LEL VEL, F1.OW VEL. UL DREW

HWD AT T3 14 A TR TURBLLENT 1

L it
RCADH w3 3 14 TUREULENT i

-
~3 e

foom I e }

S8 P

HWDP AOH 0, a89s g 27 T3 TURBULENT H1
Dp A0 .8%4 a7 13 TURRULENT .0
DR /CEG 1,085 132 £ T3 TUERULENT 0,
114 18 12 TURBULENT 0.0

B

DP/ARTS 1,325

,

TOTAL LVOLLUME 458 TOTAL PRESSURE DROP LI

LaG: 2005 MINUTES 204% ETROKES #1 AND 2055 STROKES 42

BET HYDRAL ICS

PREGEURF DROP LA B HMP o4 IMPaCT FORCE 1810
7 SGURFALE PRESSURE 48,4 HHP Zaqin 3,01 JET VELOCITY 121

PREGEURE BREAKDOWN:

SURFACE LIS
BTRING LY U
BIY 1238.7%
3
U

0
TOTAL 1858, PUMP PRESBSURE  2561.8 A DIFFERENCE 27,8

BOTTOM HOLE PRESSURES:
DENGITY PRESSURE
UNITS UNITE

NOT CIRCULATING: MUD WEITGHT &, 8a8n HYDROSTATIC PREGEURF PEQ,
CIRCULATING ECD 1.80 CIRCULATING PRESSURE PEL.
PLHLLING QUT. TRIPF MARGIN 1 ESTIMATED SWak 0.

EFFECTIVE MUD WETGHT .7 ROTTOM HOLE PRESSURE JE0.

o} mm Wi

{l



HYDRAULTCE ANSLYSELS PROGRAM

HYBRAULICE CALCULATIONS AT DEPTH &010,

0_AND

TYD &0, 0

a1 78 P 100 FLOuW

ANNLILAR HYDRAILICE:

ANNULLSR
TYPE

VLS
UNIT VL

M CRYT
VL

HUDE SO L HTFE 14 AR
DO H Ve QX 31
WGP S0 0., a%s4s P S
L 20w H.b;' 1510 2h
DA CEG LR85 1AE e
DPARIG 1.(3h 114 16

TOTEL VHLUME

n7H

LAG: 24,85 FMINUTES 2406 BTROKES 41

BET HYDRALL TOG:

PRESSURFE
4 BURFACE

DROP VAR, b HHP
PRESELURE HMHP /

PRESSURE BREAKDOWN

BURFACE T 4

FTRING YR

BIT X

ANNULUG
TOTAL  P103.9 PUMP PRESEURE

2628, 0

BOTTOM HOLE PRESSURES:
DENSTTY
UMITS

MOT CIRCINLATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT .00

ECD 9,046
TRIP MﬁRfTN 4.1
FFFECTIVE MUD WEIGHT f1,89

BT

TYPE QF

D

F s

sgidn 2,

290

51 TP
VEL.

Ty
UL

G CE
FL.OuW

LAMINAR f A
LAMINAR 0 Al
aMInaR it S
LAMINAR il ”&
LAMIMNAR 0 7
LAMINAR 4] lﬂ

TOTAL

PRESSURE DROP

2451 BTROKES 42

THPART FORCF
w7 TET UELUL;“

Z DIFFERFNCE 19,9

HYDROSTATIC
CTRCULATING PRE
ESTIMATED SWAR

BOTTOM HOLE PRESS

PRESEURE

SHURE

HRE

PREGEHURF
LR

{r, 4
1.6
o, &
N

15

ERERR!]
11y




HYDRAULTCE ANALYETS PROGRAM

HYRRAULTCS CAlCULATIONSG AT DEPTH 700.0 AND TUD 7200.1

SEM 1 102 apM o2 101 FLOW RATE 1013

AMNNULAR HYDRAWLICE

ANNLUILLIE VOLS AN CRIT TYPE OF SLIP ARCEND  PRESSURF
TYPE LINTT YL UL, VEL FLOW VEL. VR, DROP

MWD/ OH 0,673
RO .7
HWDP (I 0.
DP/0H 1,854
PP ACEG 1,08
DPARILE 1,385

AMINAR {1 A o,
AMINAHR {1 31 1.
AMINAR {1 R i,
27 s L.AMINAR & 27 oy
S 122 LaMINaR 0 I i,
18 122 LAMINAR {i 18 .

L.
31 124 L.
L

BRI N

DL

TOTAL YOLUME 88 TOTAL PRESSURE DROP

e

LaG: 27,7 MINUTES 2B24 STROKES #1 AND 2?85 STROKES 42

BIT HYLRALLTCH,

PRESSURE DROP 13

R O HHP 774 IMPACT FOROE 1914
A SURFACE PRESSURE  48.4 HHP Zsqin 3,22 JET VELOCITY 122

PRESEURE BREAKDOWN;

SURFALE g1.3
GTRING “sa. 7
BIT 1310.4
ANMULUES 6,7
TOTAL 2267 .2 PUMP PRESHEURE 270837 A DIFFERENCE 164,03

BOTTOM HOLE PRESSURES:
DENGITY PRESGURFE
UNITS LINETS

NOT CIRCULATING: MUD WETGEHT Y.10 HYDROSTATIC PRESEURE  108&,
CTIRCUNLATING ECD P.l4 CIRCULATING PRESSURE 1093,
PULLING QUT: TRIP MARGIN .11 ESTIMATED SWAR 13,

EFFECTIVE MUD WETGHT 8,99 BOTTOM HOLE PRESSURE 10733

ARl

=,



HYDREALLTCS ANALYSITIE PROGRAM

HYDBRAL.TES

CALCULATIONG AT DEPTH 00,0 ANMD TUD 800,19

230 T S R | R M o2 100

FL.OowW

ANNUL AR HYDRALM. IO

FNNUL LS
TYFE

VO

UNTT Ul VIl

HUWELC SO iV, &7a
DEAOH n.7%2
MWOP /O §,8%%
Dp/sOH 1,896
DR ACER 1.
DRFARTE 1.

14
D3
A«
339
1a2

114

TOTAL VO UME

Bl o
Fad

Lak: 31,8 MINUTES 175 GTROKES 41

CIT HYDRAULTCE,

PRESGGURE

A BURFACE

DEOP
PRESGSURE

TE7E 4

44,0

R
HHP A sqin

PRESGURE BREAKDOWN:

SGURFACE AT

RTRING 893,46

BIT 1275, 4

ANNULUS 7.6
TOTAL

AREL,0

PFUMP PRESSURE

AP74.9

BOTTOM HOLE PRESSURES:
DENGITY

LINITS

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

9140
(? ' ‘}.(}Tﬂ
.11

EFFECTIVE 8,99

RATE

AN

Py

TYPE OF
FlL.0

BLTP
VEL

ASCEMD
VEL

PRESEHRE

DROP

LAMINAR &
LAMINAR {
LAMINAR i
LAMINAR 0
LAMINAR 0
LAMINAR f1

A% .4
31 1.4

TOTAL PREGBURE DROP 7k

187 BTRORKES #2

% ODIFFERENCE 18,7

PREGEURE
LINITS

HYDROSTATIC PRESH
CIRCULATING PRESSURE
FSTIMATFD SWAR

BOTTOM HOLE PRESHURE

LIRE

1242 .0




CORE LAl

HYDRAULIOCE ANalLYSTE PROGHAM

HYDRAULICE CALCULATIONS AT DBEPTH 00,0 AND TUD 200.10

EPMoA pe IR G4 FLOW RaTE i

ANNLILAR HYDRAUL TGS :

FMNLIL S W/ AMN CRIT TYPE OF SLIP ASCEND PRESSURE
TYPE LINTT L. VL WL Fi.ou VEL VL LRGP

DA v, pe? oy & 129 LAMIMAR {l a0 4.4
DLACER 0.314 &1 73 127 LAMINAR 0 7 &b

HUWDP ACH6 i, 427 R R e LAMINAR 0 B 1.7
BPALEE 0,427 240 54 185 LAMINAR n Hed O
DRF/ZRTE 1, ERE 114 17 et LAMINAR { 17 !

TOTAL VOLUME 440 - TATAL PRESSURE DRMOF a0, 8

LAk 19,2 MINUTES 189% BTROKES #1 AND 1803 STROKES #2

BIT HYDRAULICS:

PRESTURE DROP 1400, 4 HEHP Fazis IMPACT FORCE 18683
% BURFACE PRESSURE 47.3 HHP fsqgin 6,68 TET VELOCITY 124

.....

PRESSURE BREAKDOWN:

SURFACE 74,4
STRING 1084, 3
EIT 1400, 45
AMMLILUS 20,8
TQTAL 258081 PUMP PRESSURE 2960, 5 % DIFFERENCE 12.8

BOTTOM HOLE PRESSURES:
DENSITY PRESEURE
UINT TS UNTTE

NOT CIRCULATING: MUDR WETGHT 9.10 HYDROSTATIC PRESSBURE  1397.2
CIRCIL.ATING: ECD v, 24 CIRCULATING PRESHURE 1418.0
PLHLING 0T, TRIP MARGIN .27 ESTIMATED SWAR 41 .4

EFFECTIVE MUD WEIGHT &.,83 BOTTOM HOLE PRESSURE 13554



HYDRALMTOE

HYDRAULIGCS

ARNALYEIR

PROGRAM

GALCULATIONG AT DEPTH

10

0. n

AMD. TVD

inohg.n

GPMot KR8

ML AR

SN LS
TYPE

DE/OH
HUP /0
HWDP ARG
DRESCEG
DPARTE

TOTAL

LaG: 21,4

.....

By

PRESSURE DROP

4 GURFACE PRESHURE

FREGEURE

GURFACE
BTRING
BIT

7

HYDRALLLTE

GPM P9

HYDHRAULTCS:

WOL.A
UNTT VL
{t, 287 48
n, 3948 13
0,427 “

0,427 283

AL

1 ' :I.’l.‘.i wt

VOLLIME AL

8

1342, %

45,9

BREAKDOWN

‘
s

Toa%h, 3

1342.9

ANNLEUG 2301

TOTAL 2522

BOTTOM HOLE

HOT CIRCULATING:

CIRCULATING:
PLRLLING 0L

EFFECTIVE

B PLMP

PREGSURES,

MINUTES 2087

PRESSURE

TRIP

FLOW FaTE

fapd
L

STRMCES

M
MHP /5

CRIT
VIEL.

E G R d
b ey
o oouRn
L

-.‘. :::- e

o
15

R

#1 AND

qin

2927.9

DENSITY

MUD WETGHT

ECD

MARETN
MUD WETGEHT

UNITS

2,140
Y., 24
027z
&8, 83

TYPE

LAMTNAR 0 -
LAMITNAR 0 o
L AN I MAR 0 p
LAMINAR f 30

LAaMINGR {1

4.4

o
Fr.

BLIP

VEL

ARCIND
VL.

PRESOLRT
DROP

TOTAL PRESSURE DROP 2R

1950 STROKES

7

IMPALY FORCE
JET VELOLITY

ERERIES

123

4 DIFFEREMCE

13.48

PRESGOURE
VINTTS

HYDRDSTATIL PRESSURE 10
CIRCULATING PREGSURE  1¢
EGTIMATED HWAR

ROTTOM HOLE PREGSLIRE

i,
TAT

PR0&. 2



HYDRAULTCE ANALYSTE PROGRAM

o

HYDRALVLICE CALEULATINNG

AT DEPTH

11000

AND _TVD

TA00 .0

GEMOL 9 sEM P 89

FNNUL AR HYDRADL IO

ANNULUE
TYPE

WL
LINTT WL
D/ OH {,
HWDP /O 0. 3748 A3
DR/ ; a
LPACEG RS
DP/RTS

114

nEw 48

TOTAL VOLUKE el

Lesfay 8504 MINUTES YA

BIT HYDRALILICE:

PRESSURE
% BURFACE

LROP
PRESSURE

TROR &

44, &

PRESEURE BREAKDOWN:
SURFACE 0.0
STRING 1181, 4
BIT 1309, 6
AMNULUE 23
TOTAL 25443

ROTTOM HOLE PRESSLRES:

HOT CIRCULATING:
CIRCULATING:

FULLLING OUT: TRIP

AN
LHEL

e
)
i
S

"

17

BTROKES #1

M P

FLOW RATE

CRIT
VEL.

127

1EE

185
185

188

HHP /sqin

PLUMP PRESSURE

MUD WETGHT
ECD
MARGIN
EFFECTIVE MUD WEIGHT

29347

Q.10
¢.23
.27

g.83

AN

¥

f}eb‘;

a2

TYPE OF
FL.0W

GLIP ASCEND  PRESSURE
VEL VEL. nROP

LAMINAR { W
LAMINAR ol
LAMINAR it
LAMINAR iy
LAMINAR {1

L5 e D

¥
o]
i)

TOTAL PRESSURE DROP LGN

2084 STROKES &2

THMPaCT FORDE 1741
JET VELQCITY 122

*» DIFFERENCE 14.6&6

PREGEURE
UNITE

HYDROSTATIC PRESSURE 1707.7
CIRCULATING PRESSURE 1733.10
ESTIMATED SWAR U
PRESGEURE 16571



“”%! LQH

HYDRAUL TR aNALYSIS PROGRAM

HYDRAULICHE CALCULATIONS AT DEPTH 12004

AND TUD ann, i

aPEot S GpM 2 o FL.OW

ANNLL AR HYDRRALHLTCE

ANNLILLIS
TYPE

WVOL S
UMIT

AR
L

CRIT
WEL

DO 0,28y
HWDPAOH fr.3%45
D A0 0,38
DP /GGG 2
LDREFARITE

4% 74 v
33 1o 91
h 91
305 5 91

51
-
ne

T8

TOTAL VOLUME Ga0

Ltz 25,07 MINUTES ARG BTROWES 1

BIT HYDRALLICE:

DROP RN
LIRFALDE PRESEBURE 4

|t HHP

Ak lﬁf”PL )
] .8 HHP /sgin

Be

£

PRESGEURE BREAKDOWN:
SURFACE
STRING
BIT
ANNULUS
TOTAL

a9

I'l"‘b'q.f
wabk. 0
*4 v \.)

RANG O PUMP PRESSURE

2928, 5

BOTTOM HOLE PRESSURES:
DEMSITY
UNITS

NOT CIRCULATING:
CIRCUNLATING
PULLING QUT:

EFFECTIVE

MUD WETENT g1

FCD G117
TRIP MARGIM 0.14
MUD WETGHT 2,96

RATE

A

5,74 TET VFLOCITY 120

16

TYPE OF
FLOb

SLIP ABCEND
VEL VEL

LAMINAR 1 P K
LAMINAR ] i oh
LaMINAR { T 7
LAMINAR {1 b s
[I=Tu RN =T it 1 3

TOTAL PRES

SURE DROP A

SiaG BTROES 2

IMPACT | 1747

A DYFFERENCE 2313

PREGSURD
HNTTE

HYDROSTATIC PRESSURE 1842,
CIRCULATING PRESHBURE 1877,
ESTIMATED SWAR Rg.
BOTTOM HOLE PRESSURE 1833,

P
eold

-1 e



HY DRAUL TS

HYRRAULICS CalCULATIONG

ANALYSTE PROGRAM

AT DEPTH 1300.,0

GND TYD 1300, 0

ANNUL.AR

SNNULUE
TYPE

DCAOH
HWDP /O
0P /0
DP/CSE
DPARIE

TOTAL

Lz 2%

BIT

PREGBURE

A SURFACE

PRESSURE

SURFACE
STRING
BIT
ANNULUG
TOTAL

M M 2 @3

FLOW RATE Q04

HYDRAUL TG

ANN
WL,

CRIT
VEL.

TYPE OF
VL. L.
A48 s K LAMINAR
33 G4 LAMINAR
e L LAMINAR
305 a1 LAMINAR
114 ThH LAMINAR

VOLLIME G99 TOTAL

CFOMINUTES 2ahs GTROKES #1 AND

2Een

HYDR&LW.ICE:

DROP
PREGSURE

TR R

42,1

P Has
HHP /sgin 5,51

BREAKDOWN

7.7

PUMP PRESSURE

> e 3
o e S 4

BOTTOM HOLE PRESSURES:

NOT

CIRCIMATING:
CIRCULATING:
PULLING OUT:

DENGITY
UNITE

MUD WEIGHT

ECD
TRIP MARGIN
MUD WEIGHT

g.10
S
0.14

EFFECTIVE &8.926

S8LTE

VEL.

1
]
i
{i
{

PRESSURE

GTROKES

ITMPACT

SECITND
VL
]

Ha
e
]

14
DREOP

#32

FOREE

JET VELOGOITY

DIFFERENDE

A

HYDROSTATIC PRESSHRE
CIRCULATING
EGTIMATED SWAR
ROTTOM HOLE

PREGEURE

PREGSURE

PRITGGURE
DROR

1654

114

PRESSURE
LNITS

20182
203%.%

3.5
1986 .7



HYDRAULIOS ANSLYETH PROGRAM

HYDRALICE CALCULATIONS AT BEPTH

1400, 0

YD 13T, @

ANNLIL DS
TYPE

ne/ Ok
HWTE /T
0P /(M
LP /GG
DE /RS

PRESHURE DROP
L SURFACE PRESGEURE

ANNULLIS
TOTAL

NOT CTIRCULATING:
CIRCULATING: ECD
PULLING OUT

we GPM 2 20

AMNNLILAR HYDRAULICE

WS PN
LINTT L. VEL,

48 P4
33 53
139 O

0% 50

114 1

TOTAL VOLUME LH3Y

A0 MIMUTES AHEEECRTRIN

HYDROUL TS

Ta21e, 7 HHP

41 .8 HHP

PRESEURE BREAKDOWN;

SURFALE a¥.l

G965
1218,7
10,4

CACAT R PUMP PRESSURE

BOTTOM HOLE PRESSURES:

MUD WETEHT

TRIP MARGIN
EFFECTIVE MUD WEIGHT

FLOW RaTE

CRIT
VEL

&Y
&Y
&Y
&

o
]
o

ES &1 AMD

saqin

oA B

DENSTTY
UNITE

G.24
b, 0%
¢ 11

TYPE (F

SR TMPACT FORCE 5
.39 TET VELOCITY 117

ao4

SLIP ARCEND
FLOW VEL VEL.

PRF &6

THERULENT 2.
LAaMIMAR 1 53 .
LAMEINAR
LAMINAR {i 4% 2
LAaMINaR { 1A i,

1 B3 ey

TOTAL PRESSURE DROP 10,

2714 STROKES 49

4 DIFFERENCE 21.7

PRESGURE
LINTTS

HYDROSTATIC PRESSU
CIRCINATING PRES
ESTIMATED SWAR

BOTTOM MHOLE PRESSURE

SURE

21
A17E

E 219703
MRt Lgiy

S

-z
a3

{



CORE LAR

HYDRAULICE ANALYSETE PROGRAOM

HYDRAUVLICS CALCULATIONS AT DEPTH

1500, 80 AND

TVUD 145945

GPM P 8y

ANNLILAR HYDRAULLTCS:

ANNLIL LIS
TYPE

WIS
UNTT

ARN
VE

CRT
WL

DA o, Ea?
HEWDP /0O 0,394
DR A0 1,39
DP/CSE 0.427
DRP/ARIS 1,325

X3
179
A0S 42

1 £

114

By ¢
A

TOTAL VOLLIME &79

LaG: 3207 MINUTES auanh BTROKES

#1

BET HYDRALLICS:

PRESSURE
4 BURFADE

pPROP TIAE. 0
PRESSURE 40,4

HEHP
HHP /sgin

PRESBURE BREAKDOWN:
SGURFACE
BTRING
RIT
ANNULLIG
TOTAL

a4, 7
7.0
114630
1.2
AE1E.9

PUMP PREGSURFE

BOTTOM HOLE PRESSURES:
DENSY

NI

NOT CERCLIHATING:
CIRCULATING:
PULLING QUT:

EFFECTIVE

MUD WETGHT K4
ECD “?

TEIP MARGIN o,
MUD WETGHT e

VE

48 W £
S &H

)
LT Lo
Hé

K P
L e

2856,

FLOW RATE

T
L.
o
7

7

el

AMD

4

TY
TS

20
24

ae

11

I

TYPE OF
FLOY

SLIP
VEL

ARCTEND
Witt.

PRESSHRE
DR

TURRBLLENT 2.7

LAMINAR 1 o (.4
LAMINAR 1 ne S
L.AMINAR ] 32 48
LAMINAR { & i, 1

TOTAL PRESGURE DROP 11,2

2842 BTROKES #2

AR

o B3

TMPaCYT FORCE
JET VELOCITY

1564

114

4 DIFFERENCE 22.7

PREGGURE
LINITSH

HYDROSTATIC PRESSURE
CIRCULATING PRESGURE

2354, 2
A36T,
e

[ IR

A3E1.

3
BOTTOM MHOLE PRESSURE &



“WF LA

HYDRAULTCR ANALYSTE PROGRAM

HYRRAULICS CALCULATIONG AT DEPTH

1600, 0 AND

1nee . o

TVD

oA 0Y ShM 2 =

ANNUL AR HYDRAULTCE:

VO
UNTT

IS
L VEL

AMMLIL LS
TYPE VL.
ne/OH i, 27 48 i &Y
HBDP # O 1,398 33
0P /0N AT a1y
DR ACSEE . 427 A0E
DE/RIE 1,325 114

A

w0
’.” e
4%
1
TOTAL

VOLUME 719

Lat: 34,6 MINUTES A0l STROKES &3

BIT HYDRALWLICE:

PRESSGURE DR
% GURFACE

P
PRESGURE

11a0,2
39.8

R
HMP Aaain

PRESBURE REEAKDOMN
SURFACE
BTRING
BIT
AMNULUSG
TOTAL

S4 6
1016, 3
11602

Y
243,00 PUME PREGE

URE  2913.8

BOTTOM HOLE PRESSURES:
DENGITY

UNITE

MOT CIRCIHLATING
CTRCULATING:
PLLLING OUT:

MUD WETGEHT

ECD
TRIP MARGIN
EFFECTIVE MUD WETGHT

?.Pﬁ

Q.24
nl(}l.")
.11

FLOW RaTE

TURRULENT 2 b

AN

ey

.
\-':

lc-

TYPE OF
FLLOW

SLIP ARCE

b PRESGLUEE
VEL YEL

D

LAMINAR 1 e L2
LAMINAR 1
LAMINAR {
LAaMINAR i

- ™ ‘43

TOTAL PREGSURE DROP

B0 GTROKES #2

EW? IMPACT FORCE
5.0 JET VELOCITY

1540
114

£

¥ ODIFFERENCE

a3, 0

PREGOURE
NI TS

HYDROSTHTIC PRESSURE
CIRCULATING PRESSURE
EETIMATED SWAR

BROTTOM MOLE PRES

2511 .1

g ey
anmpRE

GURE



CORE LAk

HYDRAULICE ANaLYSTS PROGRAM

HYDRAULICE CALCULATIONG AT BEPTH 1700,0

AND TWD 1459 @

“hPM o B arM B 2% FLOW RATE B&G

ANNLHL AR HYDRAULTCE:

ANNLIL LIS VLS ETRIR CRIT
TYPE UNTT WL WEL YL

DCAOH o, REY 48 g 70
HWDP /04 0,398 i e f7
DP /(1H i, 398 s e &%
DR /LEE 0,427 305 48 Y
DR /RIS 1,325 114 14 &

.'s! "

TOTaL VoL UME FHe

R RN

TYPE (W BLIP ARCEND
.06 WEL WETL

Lﬁﬁlﬂﬂh 1 iR .4
LAMINAE 1 el 4,6
LAMINAR {t 405 4,
aMiIMaR {1 1 i,

TOTAL PRESSURE DROP LR

LesGy 3609 MINUTES R4 GTROKES &1 anbD  F128 BTROKES &2

BIT HYDRAULICS:

PRESSURE DROP 113?.1 HEP
4OBURFADE PRESSUR 390 HHFP s idn

PREGEURE BREAKDOWNM:

SURFALE o
BTRING 14
BIT 112
FAMNULUS 12,58
TOTAL 221

BOTTOM HOLE PRESSURES:

DENGITY

UNITS

NOT CIRCIHATING: MUD WETGHT EAR Nt
CTIRDULATING: AN @.14
POULLING QUT: TRIP MARGIN 0.o¢

EFFECTTWVE MUD WETGHT ¢.01

4., 82 JET VELGLITY il

3
7 PUMP PRESSURE 28847

HaE TMPaCT FORCE 151

ZN N ot
[P

£ DIFFERENCE 23,3

pRF‘( G E
HUNTTE

HYRDROSTATIC PRESHBURE
CIRCULATING PRESHURE
ESTIMATED SWaR

ROTTOM HOLE PRESSURE Mulﬂ




HYDRAULTOE AN&ALYSETE PROGRAM

HYDRALLICS CALGULATINONS AT DEPTH 18040, 0 AND TUD 17oa o

arM o n aPM 3 £ FLOW RaTE 2h4

ANNLILAR MYDRALILTCE,

ANNLUIL LS WL e
TYPE NI LWL VL

]
pr]
e

o~
T -

TYPE OF
FLL

ASTEND

VL

DA
HWDP /0

48 1 TOOTHRRIHLENT

33 5l L7 LAMINAR 1 50
0PI 298 il a7 LAMIMNAH 1 3L
DA CEG 0% 48 &7 L.AMINAR 0 4% A6
DRARTE 1, ARE 114 1% LA LAMINAR {1 i .1

}

TOTAL WOLUME 7R TOTAL PRESSURE DROR 13,1

Laty JF%.7 MINUTES REPE BTROKES #1 AND FERA% STROKES #78

BIT HYDRaAULICS:

1097, 0 HHP 547 TMPACT FORCE 1478
7.9 HHP fsain 4,64 JET VELOCITY 112

PRESEURE BEEAKDOWM:

SBURFACE S8
BTRING 1290
RIT 1oee . |
ANNULUS 13,1
TOTAL #193.2 PUMP PRESEBURE 2960.0 A ODIFFERENCE 24,4

BOTTOM HOLE PRESSURES:
DENSITY PRESEURE
WNITS INTTS

NOT CIRCULATING: MUD WEIGEHT .10 HYDROSTATIO PRESSLN .
CTIRCULATING: ECD Q.14 CTRCLLATING PRESGUF .
PLHLING OUT TRIP MARGIN a. a4 ESTIMATED SWAR Ao

EFFECTIVE MUD WEIGHT @.01 BROTTOM HOLE PRESEBURE EV4H,

X
4
2
1



HYDRAULTCS ANALYSTS PROGRAM

HYDRAUWL TGS CHLCULATIONS AT DEPTH 1900.,0 AND TUD 16199 .6

aPM o av aPM 2 e FLOW RATE 244

ANNLER HYDRANLTCE:

SMMUILUE W,/ HNN CRIT TYPE OF BLIP aABCEND  PRESSURE
TYPE LINTT Ui VEL. VEL FLCk VEIL. UEL DROE

DEAOH 0,287 48 At 70 TURBLULENT -
HEDR /O i, 3ea 33 N &7 LAMINAR 1 S0 0.8
DR A0 1, Aed AA8 Gl &7 LAMIMAR 1 K LR
DPACHE 0,427 05 47 &7 LAMINAR 1 a7 4.6
[ 1,300 114 1A HA LAMINAR it 1% ¢,

TOTAL VOLLUME AN TOTAL PRESOURE DROP 13,7

I
3

A1 .6 MINUTES R6EIAD BTEOKES $1 AND  J41%5 STROKES #2

BIT HYDRALLICSE:

PRESSURE DROP o803 P .
4 GURFACE PRESSURE 36,1 HHP fsgin 4,

-5
3

TMpacY FORCE 1453
JET VELOCITY 11

P
ind

£ I
d

PREGEURE BREAKDOWN:

BURFACE 31,3
STRING a2, 7
BIT 1080,3
ANMULLIS 13.7
TOTAL 2188, 0 PUMP PRESSURE  2988.4 4 DIFFERENCE 26.8

BOTTOM HOLE PRESSURES:
DENGITY PREGEGURE

UNITS UNTITS

MOT CTRCULATING: MUD WETGHT @10 HYDROSTATIC PREGHURE 2949 .86
CIRCULATING: ECD @.14 CIRCULATING PRESHSURE  E963
PULLING OUT: TRIP MARGIN 0. a8 ESTIMATED SWAR -
EFFECTIVE MUD WEIGHT 2,02 BOTTOM HOLE PRESGURE 82922




HYDRAULTCE ANALYSETE PROGRAM

HYDRAULICS CALGULATIONG AT BERTH 2000, 0

HMD

TUD

o G

kel aa apM o2 83

ANNULAR HYDRAULTCS

ANMLIL LIS
TYPE

WM./
UNTT

AN
LY

CrIT

L. U

De/OH 0, 28y '
HWDP /O A

DR A0
DF A5G
DE/ARTS

4%

33
37
205
114

HY
S50
ket SV
446

15 &

~

—

{

o
3

e

ot
PR A
SRS

53
i

TOTAL  VOLUME 178

A0 MINUTER 200 STROKES $#13

BIT HYDRALH.ICS:

PRESSURE
4 BURFACE

DROP
PRESGURE

ERIE RS

36,1

HEHP

HHP s in

PREGEURE BREAKDOEM:
BURFACE
STRIMG
RIT
AMNULUS
TOTAL

44,9
1047, 4
10484

14,3

SRS b PUMP PRESSURE 2904, 4

BOTTOM HOLE PRESSURES:
DENGITY

UNITS

MOT CIRCIH.ATING:
CIRCULATING:
PULLING QU

MUD WETGHT

ECD
TRIP MARGYN
MUD WETGHY

ERR AL
©.14
¢, an
v, 02

FFFECTTUE

FLOW RATE

TYPE

34

0
FL.O

GLIP ARCEND
VEL YEL

FRESE

L AMTNAR 1 o 4
LAMTNAR 1 0b
1AM T NAR 1 nob
1AM NAR : P

LAMIMAR {1 i a1

ST

TOTAL PRESSURE DROP 14

w

3661 BTROKES 47

ITMPACT FOROE
JET VELOCITY

1409

pR Y

A DIFFERENCE

)
R

PRESEHERF
HINTI TS

HYDROSTATIL PREGEURE
CIRCULATING PREGHBURE

Alha, 4
F119.1

Y
R4

A7H L2

BOTTOM HOLE PRESSURE



CORE LA

HYDRAULICS ANALYSIE PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH Z100,0 aND TVYD 2099 .9

S 7 apM 2 &80 FLOW RATE gal

ARNUL AR HYDRAULICS:

AMNLILLE WL S ANN CRIT TYPE OF SLIP ARLCEND
TYPE UNTT WL VEL VEL FL.OwW VEL WL
DO r, 287 A8 & 70 LAMINAE 1 o7
HEDEP A TH n, 39y X3 4G &7 LAMINAR 1 4%
DP/OH (i, 39e 418 a4t &7 LAMTMAR 1 46
DPCSE 427 A0 4b &7 LAMINAR {1 4%
DR A/RIA 1,335 114 15 &HA& LAMINAR {i T

TOTAL VOLLUME @18 TOTAL PRESSURE DROP

LAk 46,9 MINUTESR APLHE BTRIOMES #1 AND 3754 OGTROKES #7

BIT HYDRAULICS:

PRESSURE DROP roagg, g HHP 490 THMPALT FOROE
% O SURFACE PRESSURE 3251 HHP Zsgqin 4,14 JET VELDCITY

PRESGURE BREAKDOWN:

SURMFACE 48,7
BTRING 1047 .1
BIT 1T0E0.8
ANMULLIE 14,9
TOTAHL 21305 PLUMP PREGSURE 29046 .8 % DIFFEREMCE 2&.7

BOTTOM HOLE PREGHURES:
DENBITY
UNITS

MOT CIRCLLATING: UL WETIGHT rERRL HYDROSTATIC PRESHBURE

CIRCULATING: ECD 9.14 CIRCULATING PRESSURE

FLLLING OUT: TRIF MARGIN o, a8 ESTIMATED SWAER
EFFECTIVE MUD WEIGHT w02 BOTTOM HOLE PRESSURE

PRESSURE
DROP

g
~

o0 G

e od

PRESSGURF
UNTTS
KLY (]
FEPE0
AT
3230, 2



HYDRAULICS ANALYSETE PROGRAM

HYBRAULICS CALCULATIONS AT DBEPRTH 22000

M

TUh e i

ape o 7 LEL RN g

FLOW RATE

SHNUL AR HYDRAUWMLTICS

AMNLILLLE VoL s AN
TYRE UNTT VoL YEL VEL
DO 0, Ry 45
HWDP /O 0. 39
DP /0K n 154
DF /LEG 427
DF /RIE x K¥ae

LSRR R

& Qi
48 85
48 8%
] £14
14 v

Py i

o
B PR OOEY L T
B RIS

L
PR e IR 1 I S

TOTAL VOLUME wHE

LaG: 50,0 MINUTES RYPE OHETROKES 41

BIT HYDRALHICS:

PRESEURE DROP 965
% GURFACE PRESSURE 34,0

HHP Ss0in

PRESEURE BREAKDOWM:

SURFACE 53,8

GTRING 1186.7

BIT WG D

ANNLUILLAS 24,7
TOTAL 2241, 8 PP

PREGEURE  2874.0

BOTTOM HOLE PRESSURES:
DENSITY
UNITS
NOT CIRCLLATING:

CIRCUM.ATING
PALLING OUT;

MUD WETEHT

ECD
TRIP MARGIN
MU WETGHT

wd g TR

L} b ek et
g and

PR

EFFECTIVE

ETRIE

458
i8¢ JET VELOCITY

ansG

TYPE OF  GLIP ASCEND
F1.0H VEL VEL.

PREGHIRE

LAMT MR 1 SN 4,14
LAMInaR 0 413 "
LAMINAHR {1 4 LRSI
LAMINAR {i 4% 1
LAMINAR {1 T4 .

TOTAL PRESHURE DROP ST

AQTE

BTROKES &7

THEALT FORCE

TEE

1

wODIFFERFENCGE 22.0

PRESSURE
LINITE

HYDROSTATIC PRESSURE 34153
CIRCULATING PRESSURE 34400
FETIMATED SuWARk A% 6
ROTTOM HOLE PRESSURE 336541




CDORE Lag

HYDRAULTCS ANALYETS PROGRAM

HYDRAULICS CALCULATIONG AT DEPTH 2300,0 AND TUD 22099

SPM o1 P G o7 a1l FLOW RaATE

SNNUL AR MYDRALULTCS

YOLS
UNTT VL

ANN
VEL

CRIY
VL.

AMNUILUE
TYPE

DT 0. aav 44 &b Qo
HWDP A0k 398 A3 48 84
DP/OH 0, AR 498 44 &4
DRAGCHE 0,427 AnG 44 g4
DPARIE 1,325 114 14 77

TOTaL VOLUME

SELCE MINUTES 4121 STROKES #1

Ll

BIT HYDRAULICE:

Al

DROP a0

PRESESURE 32,7

PRESSURE
¥ OSURFACE

MR

PRESSURE BREAKDOEN:
SURFACE
BTRING 1204, 6
BIT PhHé 1
ANMNULLIS 25,7

TOTAL  224%.5 PUMP PREGSURE 2954 .1

53.2

BOTTOM HOLE PRESHURES:
DENGITY
UNTITE

NOT CIRECIHLATING:
CIRCULATING:
PULLING OUT:

MUD WETGHT 920
AN 9.27
TRIP MARGIN 0.13

EFFECTIVE MUD WEIGHT Q.07

AND

449

HHP Zaqin 3,81

796

SLTP ARCEND
VEL VETL.

PRESSURE
DROP

TYPE 0OF
F1L O

LAMTNAR i S 4
L.AMINAR ] 47 0.
LAMINAR Y 1%,
L.AMINAR 0 7,
LAMINGR Q0 i,

N e

LSS
B g N

M3 s

w3

TOTAL PRESHURE DROP o

A ha STROKES &2

TMPACT FORCE
JET VELOLDITY

18299

104

% DIFFFRENCE 23.9

PREGSURE
UNITS

HYDROSTATIC PRESEURE  3&09.7
CIRCULATING PRESSIURE 36345,
FOGTIMATED SUAR -
BEOTTOM HOLE PRESGURE 3058,




CORE LAR

HYDRALWLTCE ANALYRIHE PROGRAM

HYRRAULICE CALCULATIONS AT DERTH

2400, 0 AND TYL proo 9

“REM o P GPe 2 @ FLOw ®aTr v

ANMUL AR HYDRAULICE:

ANNLIL LS
TYFE

WS

UNTT

AT

L

CRIT
AL

TYPE OF
F1L.OuW

pCsoH
HWDP Z0OH
DEF /O
DP/CSE
LPF/RIR

i, 27 48
1,398
393 %
0, 42

p e
'.1 RS

LAMINAR
LAMINAR
LAMTNAY
LAaMINAK
LAMINAR

o
"
b

Al Dt

. T
N
s
T
o g

K

L
it T3 0
S BN B

£

i

-

73

b
<3

TOTAL VILUME TET AL

LaG: 54600 MINUTESR A28 BTROKES 1 AND

AT 04

BIT HYLREALLICS:

. & HH
HHP A sain

PRESSURE DrOp N
Y O
; 3,59

A BURFACE PRESSURE

PRESEURE BHEAKDOUN:
GURFACE S31.4
STRING 1194, 5
BIT P31.8
ANMIBUS LI
TOTAL 22043 FUMP PRESSURE

28985 .1 A

BOTTOM HOLE PRESSURES:
DENSITY

UMITE

ROT CIRCIH.ATING:
CIRCULATING:
PLHLLING OUT

MUD WETGHT
D

9La0
5. 36
0,13
@17

TEY

HYDROGTATIC
CIRCULATING PRESGSHLRE  3834.2
ESTIMATED
BOTTOM HOLE PRESSURE

SLIP
VEL

ALGTEND

L

PREFGESURE
DREOP

i &5 I
{1 44 %
0 4 4G

{1
a

8

£

PRESSURE DROP L

STROKES 47

IMPpalT FORCE
WRLLOSETY

1HER

oz

DIFFERENCE 23.%

PREGSINE
LUNTTS
PRESSUHRE 3807 .46

GWAR nALR
E?54 4



HYDEAULTCE ANALYSTE PROGRAM

HYDRAULICS

CaLCULATIONS AT DEPTH 2500, 0

AND_TVD 2459, 9

ahEM o1

ANMUL AR

FrbiLIL LS
TYPE

WP A0
DR AOH
DP/ACEG
NP /RIS

I

? b R 78

MYDRAULICE:

VLS
UNTT WL

v, aa7 48
(. 388 A3
0, 39H SV
., 427 0%

1,320 114

TOTAL VOLUME 1078

Laslay &9

BIT HYDRALLICS:

FRESSURE

SURFACE
BTRING
BT
ANNLELIG
TOT L

PREGSURE
% tFAlE

LRGP He4 .8

PRESSURE 31,1

BREAKDOWN

44,9
1114.,9
§Goq ., &

-ty ey
& -+
AP

2 MINUTES 4435

o3
LR A%

FLOW RATHE

ANN CRIT
VEL VL.

HA 105
44 02
A 1
43 1oz
14 Q9
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HHP fsgin &

20937 PUMP PRESQSURE 2874, 4
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NOT CIRCULATING:

CIRCULATING,

PLHLLING

ouT:

MUD

TRIP

DENSITY
UNITS

WETGHT 9L RN

ECD 5,34

MARGIN 0. 17

EFFECTIVE MUD WEIGHT ¥.,08

ARy IMPACT FORDCE

764

TYPE OF LI ARCEWD PREDSURE
FlL.Ou VEL WL DROP

LAMINAR 0 ] 4.9
LAMINAR {i 45 e
LAMINAR fi A% a1
LAMTINAE f Az e,
LAMINAR it 14 i,

TOTAL PRESSURE DROF 372

ALE0 BTROES £2

1203
28 JET VELOCITY 100

% DIFFERENCE 27.2

PRESSURE
LINITS

HYDROSTATIC PREGSURE  394% .0
CIRCIH.ATING PRESEURE 3982 .1
ESTIMATED SWal 74,3
BROTTOM HOLE PRESSBURE  38706.7



HYDRAULTCHE ANALYSTE PROGRAM

HYDRAULICE CALCULATIONSG AT _DEPTH 2600 0 AND TUDL 259%, 8

apM o1 7% GPM o2 Ty FLOW RATF 778

ANNULAR HYDRAULICE:

FNHULLS WL S ANN CrRIT TYPE OF SLIP ABLOEND
TYPE INIT UL WL VEL. FL.01 VEL VEL.

DEAOH i, 2av 48 4 104 LAMINAR it i 48
HWDEP A0 U.AWH E3 4is 108 LAMINAR fi A i,
(AN * 617 A8 iae LAMINAR i1 A LA
DESCEE A0G 43 10 LAMINAR i 43 ESNER
DPARTE 114 14 a2 LM I AR it 14 A

TOTAL WVOLLME 1117 TOTAL PRESHSURE DROF 35,7

sty &0 8 MINUTES ARBY BTROKES $1 AND 403 BTROKES &2

BIT MYDR&IN.ICS:
FRESEURE DROP DR R TR 4y TMPACT FORCE 124
“ HIM ACE PRESSURE 1.9 M r”“.?-‘l':! in % TET VELOCTTY o

PEESSURE REEAKDOWN:

GURFATE 48,3
BTRING 11774
BIT BRI
AMNULUES Ae 7
TOTAL 21915 PURAP PRESSURE 2903, 4 % DIFFEREMCE Z4.5

BOTTOM HOLE PRESSURES:
DENSTITY PRESOURE
UNITES NI TSR

NOT CIRCULATING: MUD WETGEHT 2,40 HYDROETATIC PRESERURE 41897
CIRCIHLATING ECD Q.a4y CIRCIM.ATING PRESHURE 4208 .10
PULLTHNG OUT: TRIP MARGIN .17 FEGTIMATIED SWAR 774

EFFECTIVE MUD WETGHT .83 ROTTOM HOLE PRESSURE 4091.8



(o), COMPUTER

DATA LIATING ¢+ LIGT A

- - ot 4ees boes obes ube Ssne saie Saes bese shan

INTERVAL . . . .« ALL depth records (data noet averaoed?
DEPTH., .« . . Hell depth, din metres

ROP. . . v . « . . + . Rate of penetration, in metreshour
WOR. . . . . . . . . . Weight-on-hit, in thovsands of pounds
RPM. . . « « + .+ + + . BHotary speed, in reveluotions per minute
Md . . 0 0 0 Mud wedght dn, dn pounds per gallan

‘de’ 0 0 0 0 . s Laloulated ‘df exponesnt, correctasd for
variations din smud weight din, using a
correction facter of 10 ppg.

HOoUuRSs, . . . . . . . . Dumulative bhit hoeurs, The number of hours that
the bit has actually been on bhattom,
recorded in decimal hours,

TURNS, . .+ + + .+ + . Dumulative hit turns. The number of turns
made hy the bit, while actuvally on boettonm

ICOST, . . . . . . . . Incremental cost per metre, calculated frowm
the rate of penetration, in Australian dellars,

cecosT, . . 0 0 o . . Dumulative cost per metre, calouvlated from
the drilling time, in A doellare.

PP, . . . . v v . . Pore pressure gradient, in equivalant pounds
per gallon. The pressure exerted by the
Fluid in the pore spaces of the formation,

FG . . .+ « « + . . . Fracture gradient, in equivalent npoeounds per
gallon. The pressure required to fracture the
formation, calculated hy the DEILL program
using Faton’s equation,

It ie dependent on the pere pressure, the
sverhurden gradient and the matrix stress,
thisz value may be madified by leak-off
information,
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Depth dinterval drilled by the hit, in metres,

Cumulative bit hours. The number of hours
that the hit has actually been “on hottom’,
recorded in decimal hours.
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1810

0
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T
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TOTAL HOURS 18,58 TOTAL TURNS 16723 CONDITION TS B GO 000
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2140.,0 ET Hha YT AR117.73 100,43 170,63
2150.0 7.0 2920 @1 quiva 49104 .78 Y8, 7 168,17
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2180.0 A4, & EYCra @ 64 BETFA4 B1766 .44 81,94 160,77
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o
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i?4ﬂ ﬂ
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2ERLO. ('t
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24000
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2670, 0
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3.8
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ra.q
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193,10
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293,94
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iq}”’,,’;;
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ceosT
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1539
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H818, 51
H15, 75
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HOnR 25
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AQR, 92

486 .19
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DEPTH

26711

ROP

4.4

BRIT
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E.?é) ' 35

TURNS
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CoOosT -0
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INTERVAL . .

DEPTH, . .

FLOW RaTE,
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HHP 788 IN.,
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.
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DATA LIGTING @ LIST C

0ms whes 4100 S4ts bars ems teue shse abee Srbu bibe Bets S0l buss dind Sus sees mese siih A

10tm averages.
bell depth, in metres.
Mud Flow inte the well, in gallons per

minute,

Fump pressure, in pounds per square
inch,

Rit pressure drop, in pounds per
sguare inch,

Percentage of surface pressure dropped
at the bit.

Bit hydraulic horsepower.
Bit hydrauvlic horsepower per square inch
of hit diameter.

Bit impact Torce, in foot-pounds per
second squared.,

Mud velocity through the bit nozzles, in
Mmetres per second,



BIT NUMBER

HTC
casT
TOTAL

HOURS

DEPTH

20

1208,
130.
141,
150,
1hi,

170

180,

190

200,
210,

auh,

223,

BIT

A
104,
110,

MUMEBER

HTE QSC3AT

LoeT
TOTAL

HOURS

DEPTH

230

280

310,

.0
240,
Ran.
260,
270,
.0
290,
An0.,

0
0
0
0

0
0

0

320.0

J30,
344,

{1
0

BH0.0
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370,
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3940,
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0
0
0
0
]
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3

FLOW
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P84
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1424
1019
1010
1018
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1014
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1396, 4
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il TOTAL
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e Y
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2989.9 A
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1
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2463, R
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1
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12932
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e T NS I e
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&9 .0
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1
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1
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500
431 1
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750
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1808 1a1
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1277 .6
1997, 6
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{70
b
Ya0

gEE

973
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.
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1278, 7
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1223 .8
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.0

490747

#pPap

4.1
48,9
48,6

48,
47,
47
47,
47,
47 .
47,
47 .
47,
48,

3 B

i o

-

faadie=a Y B

47,
44,
46,
&8,
4%,
4%,
45,
4%,
4%,
45,

SN D DD N N

.
2

oo
ol

45,

tH

o oD
R
FERlR VIR BN IR PR AN

Y
B

44

NEAERES

& b
R
=3¢

44,
43,
43.8
43, 4
43,5
A43.2
42 .6
40,5
42,8
4.7

3 ™3

INTERVAL
NOZZLES
BIT RUN
CONDITION

633
&7G

&H7?7
62
Hba
H63
65

HHP /
04N

& .39
L7858
&, 69
&, A1
1.31
H,79
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PE603887

This is an enclosure indicator page.
The enclosure PE603887 is enclosed within the
container PE905502 at this location in this

document .

The enclosure PE603887 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME

BASIN

PERMIT

TYPE

SUBTYFE
DESCRIPTION
REMARKS
DATE_CREATED

1

PE6Q3887
PE905502
Temperature Plot
GIPPSLAND

= VIC/P1

WELL
WELL_LOG

= TemperaturePlot for West Fortescue-l

DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

{Inserted by DNRE

10/05/84

25/08/84

wBg6

WEST FORTESCUE-1

CORE LABORATORIES

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603888

This is an enclosure indicator page.
The enclosure PE603888B is enclosed within the
container PE205502 at this location in this

document .

The enclosure PE603888 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

PE6038BS

PES05502

Drill Data Plot

GIPPSLAND

VIC/P1l

WELL

MUD_LCG

Drill Data Plot from West Fortescue-1

10/05/84

29/08/84

WBE6

WEST FORTESCUE-1

CORE LABORATORIES

ESS0 AUSTRALIA LIMITED

Vie Govt Mines Dept)




PE603889

This is an enclosure indicator page.
The enclosure PE603889 is enclosed within the
container PE905502 at this location in this

document.

The enclosure PE603889 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

PE603889

PE905502

Pressure Plot

GIPPSLAND

VIic/Ppl

WELL

WELL_LOG

Pressure Plot for West Fortescue-1

10/05/84

29/08/84

w886

WEST FORTESCUE-1

CORE LABORATORIES

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603890

This is an enclosure indicator page.
The enclosure PE603890 is enclosed within the
container PE905502 at this location in this

document.

The enclosure PE603890 has the following characteristics:

ITEM_BARCODE =

CONTAINER_BARCODE

NAME =
BASIN =
= VIC/Pl
= WELL

PERMIT
TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

PE603890
PE905502
Geo-plot
GIPPSLAND

WELL_LOG
Geo-plot for West Fortescue-1

10/05/84
29/08/84
w886

= WEST FORTESCUE-1

CORE LABORATORIES
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603891

This is an enclosure indicator page.
The enclosure PE603891 is enclosed within the
container PE905502 at this location in this

document.

The enclosure PE603891 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

PE603891

PE905502

Grapholog

GIPPSLAND

VIC/P1l

WELL

MUD_LOG

Grapholog for West Fortescue-1

10/05/84
29/08/84
w886

= WEST FORTESCUE-1

CORE LABORATORIES
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



	Front Page 
	Index
	Introduction
	Rig Specifications
	Well Information, Progress and History
	Well History
	Lithology and Core-o-graphs
	Lithotype Summary 
	Extended Service Package
	Progress Log
	Data Recording 
	Mud Dta Sheets
	Drilling Parameter Plot
	Hydraulic Analysis
	Gas Composition Analysis
	Grapholog
	Miscellaneous
	Core Laboratories Equipment
	Core Laboratories Monitoring Equipment
	ESP Plot Discussions and Conclusions
	BHT Estimations
	Overburden Gradient Calculations and Plot
	Gas Analyses
	Corelab Data Sheets
	Site record
	Mud information sheet

	RFT Data Sheets
	Appendices
	Computer Data Listings
	Bit Record and Bit Intialization Data
	Hydraulic Anaylsis
	Computer Data Listing: List A
	Computer Data Listing: List B
	Computer Listings : List C
	Computer Listings: List D

	Enclosures

