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BRISBANE OFFICE:
1173 KINGSFORD SMITH DRIVE CABLE ADD: CORELAB BRISBANE
MEEANDAH, Q. 4008. TELEX NO: COREBN AA42513
P.O.BOX 293 TELEPHONE: 260 1722
HAMILTON CENTRAL, Q. 4007. 2601723
AUSTRALIA.

AD:JM

lst December, 1981

ATTN: K. Kuttan,
Esso Australia Ltd.,
127 Kent Street,
SYDNEY , N.S.W. 2001

Dear Sir,

Core Laboratories Intermediate Extended Service Well Logging Unit F1802
was in use during the drilling of PALMER # 1 from surface to a total

depth of 1723 metres.

Please find enclosed the IES well report, appended drilling parameter
logs and the Corelab grapholog for your reference.

We appreciated being of assistance during the drilling operations and
look forward to continuing our association on future wells.

If you require clarification of this report, please do not hesitate to

contact us.

Yours very truly,
CORE LABORATORIES INTERNATIONAL LTD.

oy

A. DODSON
Unit Supervisor
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1 INTRODUCTION -

—— o - . o o o -

PALMER # 1 was drilled by ESSO Australia Ltd, in the Bass Strait, Australia.

Well co~ordinates were:

Latitude : 38° 33' 49.536"
Longtitude : 147° 19' 46.776"

The well was drilled by South Seas Drilling Company's semi-submersible rig
"Southern Cross", and monitored by Core Laboratories Intermediate Extended
Service Field Laboratory 802.

PALMER # 1 was spudded on 30 September, 1981 and reached a total depth of
1723 metres on 7 October, 1981, a total drilling time of 11 days. The

main objective of the well was to assess the hydrocarbon potential of
reservoir sandstones within the Latrobe "Coarse Clastics" in a well defined,
faulted anticlinal structure adjacent to the Perth oil accumulation. The
secondary objective was to test for any intra-Latrobe seals that may have
been produced by thin shales and coals. Elevations were:

21 m Kelly bushings to mean sea level
42 m Water depth
63 m Kelly bushings to mud line.

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 were as follows:

A. DODSON - UNIT SUPERVISOR

4 K. BREAKWELL - PRESSURE ENGINEER
N. DANKER - LOGGING CREW CHIEF
B. GIFTSON - WELL LOGGER
A. McCONVILLE - WELL LOGGER
J. LANG - WELL LOGGER



2 CORE LARORATORIFES EQUIPMENT

includes the Following

TG

AL MUD LOGE

1.T H.M, total ges detector and recorder
ZoHot wire total gas detector and recorder

4,Gas trap and support eguipmsEnt for the above
HoRate of Penetration recorder and digital dislay
R4t volume totalizer,display and recorder
Z.Digital depth counter

Z.Two dntegrated pump stroke counters,with digital
ol tra~violet fluoeroscoepe

FoBinocular microescope

&

-
—

fxa
"

INTERMEDIATE EXTENDED

ass svse seme + voe woor beas sesn core sien ees ores oo

1. Hewulett Packard 98258 desktop computer
2. Hewlett Packard 28728 plotter
FoHewlett Packerd 26214 printer

client‘s office)
S.Heokload/weight on bit transducer and recorder
H.Rotary spesd tachogenerator and recarder
Z.8tandpipe pump pressure transdocer and recorder
8.Mud Flow out sensor and recoerder

10.Mud conductivity sensers end re
T Hoetary torque sensoer and recorder
12, %hale density apperatus

T3 . Hedrogen sulphide gas detector
14, Carbon dioexide gas detector

P . Mud temperature sensaors and cecorder (in oand out)
sorder Can oand out)

Core Laboratories Field Laboratery 202 monitoering equiprent

display

4, Two Hewlett Packard Z&21P visval display unite, {one located

B.F,0.D0, Flame Tonization Detector) chroematograph and recorder

L1

the



3 CORE LARORATORIES MOMITORING EQUIPMENT

3
1
i

DEpth registered every 0.2 metres and rate of penetration calculated each
metre ( or every 0.7 m while coring ). ROP displayved on digitai panml
and chart,

WETGHT ON BIT

A Tyco 01000 psi,selid state pressure transducer is connected to the
rig’e deadline anchor . The weight on bit is calculated in the Riq
Functions panel,and displayed(uwith hookloaddon a digital meter and
recorder chart

ROTARY SPEED
This is a DO generator for which 1 welt = 100 rpm,and which is helt
~driven from the rotary drive shaft.The valve is displayed on dicital
meter and recorder chart,

PUMP PRESSURE

This is a Twveo 0-%000 psi transducer mounted on the standpipe manifold,
The pressure is displaved on digital panel neter and recorder chart,

PIT VOLUME

sptayed on the meter ., The prt volume total

Six individual pite can he di
is calculated in tThe PUT panel and displaved on a digital meter.
sensors are vertical floats driving potentiometers accurate to /-

1 harrel. . Bach sencor i eguiped with a wave compensaling dsvins,

In addition a sensar de Fitred to the rig’s teip tank,sce that hoele
Fill-up doring teips may be closely monitored. A recorder chart disnlave
the levels of the active pits,the pit volume total ,and the trip

..{,. e

tank.,

PUMP STROKES
These are the Limit switch type,counting andividual gtrokes, The Pulse
Data Box can monitor one or tuo pusps individeally or dintegrate ihe

tatal numher of strokes Fram both pumps. The pump rate per sinute 1=
displaved on recorder chart,



lﬂH)YIWPLWhHWF

Thie de & platinum probe recistance thermometer,calibrated 0100 deq O,
wemperature in and out da dieplaved on recorder
hart and digital meter,

l"UD W (’]l\!DU( TIVI TY

I Ifa].s:«l.';am;;l'x @lectrode~lese conductivity sensor measures the current
in a closed loop of ,nlu110n counling a pair of toroidal transformers
coils,

fhe conductivity in and out dis displaved on analog and dygital meters,
land recorder chart,

la'll the sensors are 5 to 24 v DO powered with the exception of the
air driven gas trap.flong with menitoring and maintaining the above
cquipment ,Care Lab furniehed and operated certain other 1tems,

l(,,UT"I INGS

000 suue sose seas suee sitsumess eves

iolet inepection of cuttings samples at
ere washed,dried and hoxed.www
seochemical samples were canned

Microscopic and ultra-
predetermined intervals.Dry samples o
samples were washed sacked and bozed,
and boxed,

lfﬁﬁ

1. Flame Tordration Total Hydrocarboen ges detector,
The T.H. M, accurately determines hudrocarbon concentrations up o

ll 0% maturation.

ToFlame Tonirvation Detectoer cheomatoegraph,
Capatnle of accurete detecrsination of hecrovarban

The F.L.0, ds capanle of o
concentration From 01 to (hy

3 oHot wire gas detector{Mheatetone Hridge tyvow)
B back up svsten For total gas detection,

lﬁHﬂLE DENGTTY
Manual determination of shale density 10 an accurately calibrated
variable density column, :



4 INTERMEDT &

FATENDED SERUICE TNTRODUCTION

The Core Laboratoeries Intermediate Frxtended Service Package includaes
sensors,recorders and computer facilities uvseful in the deiliinn
operation;for the detection of abnormal Formation pressure:and the
eptimization of drilling.

Presented araphically on Cere Laberatories T.F.8, legs (discussed
individuvally in the following stidon of this report) are the various

"f-‘ unctions necessary Tor well control,abnormal formation pressure

detection and drilling optimization,

(Mther available services include electric log interpretation programe

For the wellsite geologist,hydraviics (synthesis and anaivsisd,well
kill,cost per foot,bit nozzle selection,swab and surge created hy pipe
movement and bit performance programmes for the wellsite deallaing engineer,

Core Laboeratories 1.E.%., logs include the Tollowing

I.E.S, PRESBBURE 1.OG

Information plotted on this log includes formation pore pressure,

mud weight in and foermation fracture pressure,.This is plotted on linear

graph paper at a vertical scale of 1:5000,.The Fformation pore gressure
Iand fracture pressure gradients are hased on all available information,

This is a conclusion log,therefore the information may he nmodified by

results from formation drill stem tests,data from adiscent wells, kicke,
Iand formation breakdown tests,

CORELAR DRILL DATA PLOT

Thie plot,uhich is drawn while drilling is in progress,is the primary

tool by which Fformation overpress is detected.,.Dravun on a 1:5000 scale

it ds particularly vseful in that five plots are drawn side by side,
l&md thus any trend can be readily recognised,.

The main plot is that of the corrected “d’exponent,which is presented
on & logarithmic scale.The ‘dexponent was First developed by Jordan
land Shirley in 19646 to assist dn interpreting rate of penetration data
by normalizing For rotary speed and welght on bit per inch of bit diameter,

The modified ‘do’expenent was proposed by Rhem and MoClendon to compencate
for increases in aud weight,This involves multaplying the standard
‘dfeypenent value by the inverse ratio of the mud weight.d multiple

of ¢ ppg was used for convenience to return the magnituvde of the “dc”

to a comparable valuve of i1’ uncoerrected state.fn this case,a multipiier
of 10 ppg was wvsed, The equation for ‘do’ is therefore

1

 ROP D
L I ﬂ ers 440 400s 4ats vern savs sere sure ene
(RPFxHO D) 10
L] d C TU ittt s caue tres eme save s0se eut et smie et saen sase ct0n erh seee seve ses aiEe Sets sres sonn Y e e e
O WORxt2 oMbI
Y T T T TP ——
(Rt diamx10002



Deviations from the normal "dos" trend may be interpretated az being
due to a change in formation pore pressure.in equation rderived by Saton
s ovsed in oan attempt te evaluate pore pressure form deviations in the
"dea” plot.This wmethod of overpressuyre detection can be fairly accurate
for homogeneous shales,but where the sand/silt/shalse ratio varies a
great deal,inacocuracies often ooour,

The other main plots are a logarithmic rate of penetration,uhich comlements
the "dos” plot and a Linear plot of total mud gas.

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

up a decreasing density trend,and hence a possible transition into
abnormally pressured shales.The points are determined by measuring the
density of air dried shale samples in an accurately calibrated density
solution,

An interpreted lithelogy column ie alse includedon the log,
as is a plot of mud density in,to assist in interpretation.all
relavant information,such as casing points,bit runs,etc.are alsoe included,

LE.S, GEO-PLOT LOG

This is plotted by the computer while derilling is in progress. 81 a

later date this plet can be re-run on different scales to suvit the client,
The data is stored on magnetic tape during the drilling operations,
Functions plotted on this log are ; rate of penetration,correcied

"d" exponent,hreakeven analysie,formation pore pressure,mud density in
and formation fracture pressure,

Two Geo-plots are included in this report,at scales of 1:2000 and 1:5000,

TE.S, FLOWLINE TEMPERATURE, FLOWLINE TEMPERATURE END TO END PLOTS

Flowline temperasture and end to end plot of flowline temperature are

the two main plote relating te the temperature of the returning drilling
Fluid,These are pletted on o wertical scale of 1:5%000,.The vee of these
plots as an indicatoer of the presence of over-pressurs talke secondary
role to the L.E.S., drill log.Continous observation of flowiine tesperature
may indicate an increase in geothermal gradient.Factors sffecting
temperature are noted on the Joeg,such as new bit rune,changes in the
circulation rates,circulating cuttings out and the addition of water

and chemicale to the active mud system,Bince the goeal of the end-to—-end
plot is to provide a representation of the geothermal gradient.all
sUrface changes which weuld cavse artificial changes in the fiowline

teuperature are disregarded,
ELECTRIC LOG PLOT

A plot of shale resistivity {ohm-petres aguared/metred , sonic travel

time (microseconds per Foot),bulk density (gm. A ccdrand neutron

poraesity (X)) ,is made,vsing data supplied by Schlumberger . Two-cycle

semilog paper is used,with a vertical scale of 1:10,000.8s far as possiple
only clean shale points are selected and plotted., The relatively

compressed vertical scale makes deviations Ffrom the normal cospaction trend
easier to identify.

The wireline log plot was omitted from this report as no suitable lithologies

were drilled on Palmer N° 1,




PROGRESS LQG

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

DATA RECORDING

Data is recorded on tape while drilling both as raw input numbers and
computer calculated numbers.This data can be accessed later for use in
interpretative programs or to review data.Comprehensive data lists

| are included in this report.

l MUD DATA SHEETS

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

'DRILL.ING PARAMETER PLOT
The drilling parameter plot shows @ rate of penetration,weight on bit,
rotary speed,pump pressure,hydravlic horsepover,impact force and jet
velocity.This plot is drawn by the computer and is designed to aid

the drilling engineer in drilling optimization.The scale chosen here
'iaa 1:5000.

IHYI)RAULI(D ANALYSES
l During drilling,rcutine hydravlic analyvses are calculated by the computer,

and these are made available to the drilling engineer . This report
includes a sample hydrauvlics for each 100 m,

GAS COMPOSITION ANALYSIS

For each significant gas show,the chromatograph results are analysed
using twoe technigues:—

1. Log plot
2. Triangulation plot

Both plots are included in this report,



.RAP HOLOG

This is plotted on the industry standard form on & vertical scale of

l:500. Rate of penetration is plotted in metres per hour, together with
ud gas chromatography resvlts.Total gas is also plotted,and a percentage
lithology log is draun.A litholoagy description is presented in an

'bbreviated form.All relavant drilling data is included,as i3 hit and

ud data,

lIISCELLANEOUS
larious data collected from this well are also included in this report

or reference,These include formation leak off test data,and R.F.T,
and well test data where appropiate,

o
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0 )4 44 company ESSO AUSTRALIA LTD.
VN WELL __ PALMER # 1

RIG INFORMATION SHEET

NER SOUTH SEAS DRILLING COMPANY
NAME AND NUMBER SCUTHERL CROS%  ( NO 107 )
PE SEMI-SURMERSTSIF , TWIN HULLED.
!.r?s{.m‘,omunoon DCnERicw: LEE ¢ . _Rt,152' HIGH X 40' AT BASE.
HESTRUCTURE LCi7 ... CITY OF 1 00D 00O lbs
!s Giltetl E-2L. ....JEN BY 2 GE 752 ELECTRIC MOTORS.
CROWN BLOCK LEE C MDORE Z77:58 C. CAPACITY 500 SHORT TONS.
AVELING BLOCK OILWELL A 50L
IVEL OILWELL PC 425
ELEVATORS BYRGH JFCKST T T otEL GG CAPACITY — 350 TON
Rellv & KELLY SPinneR | DRILLCO 52 x 50° HEX KELLY
:!mw TABLE OILWELL A 37% SINGLE ELECTRIC WMOTUR ]
| ROTARY SLIPS VARCO DCS-L
MuD FUN S Ti:0 GILWELL {. ,7DUPT. RATED AT 1600HP 1
'I FOUR MUD TAwks HAVING A TOTAL CAPACITY OF 1200 BBL,AND ONE PILL
TANK HAVINC £ 7 DACITY OF 105 BBL.
IDSYSTEM TWO YUD HOPPERS POUERED BY 2 MISGION 6x8" CENTRIFUGAL BY TWO 100
HP ELECTRIC #010RS.

DESAKCER : * v_iCU 4 CONE 12" MODEL NY 124

DESILTER s 1 DEMCO 4"-16H 16 CONE

DEGASSER : 1 S 'CO MODEL N° 36

SHALE SHAKE?;S : 2 BRANDT DUAL UNIT TANDEM - GHI DUAL UNIT,

TWO HYDRIL G.L. 183" - 5000 psi

a'av.rOUTPREVENTORS THREE SHAFFER L.l..S. 18;;:" - 10 000 psi

FOUR VALCRON fCCUMULATORS.

2" - 10 0COpsi

ULAR DRILLING OC : 62" x 2 12/16" (4" IF TJ)

,;.:Lcowmowouw- CHOKES:2 C.1.li. ABJ HZ 2 1/16" = 10 00D psi,1 SWACO SUPER CHOKE

EQUIPMENT

B" x 2 12/16" (6 5/8" H90 TJ)
I g3 x I (7 5/8" H90 YJ)
HWDP : 5" 501t/ft  GRADE G (63" 00 43" IF TJ)
DP 1 5" 15:1t/ft GRADE G&E(6 3/8" 0D 43" IF TJ)
ENTING UNIT HALLIBURTON Fi-400 UNIT
MONITORING NARTIN DECKER : MUD VOLUME TOTALIZER
EQUIPMENT 6 CHANNEL DRILLING RECORDER
l 4 PRESSURE GAUGES
FLOWSHOW INDICATOR .
POWER SUPPLY Z EMD MD 18 DIESEL ENGINES RATED AT 713950 HP EAC
l | 1 EMD MD 12 DIESEL ENGINE RATED AT 1500 HP
ECTIONAL EQUIP, -

MISCELLANEOUS (E.G. RISER, COMPENSATION SYSTEM, PIPE KER, DP EQUIPMENT)
SERIREGAN FCo7 TELESCOPIC 21 'T0:BLUS FLENDTVERTUR.

|

_j? BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS : 4 WESTERN GEAR 16 000 1bs,40'STROKE
75

SING POWER TONGS:ECKEL 13 3/8"(20 000 ft 1bs),20" (35 000 ft lbs)

T BULK TANKS:3x1570cu ft.RISER TENSIONER:GWESTERN GEAR,S50'STROKE,B80 000lbs.

85 (CL 1151)

N

-~
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. WELL INFORMATION SHEET
! C 44 COMPANY ESSO AUSTRALIA LTD.
' VI WELL PALMER 1 Sheet No. ___|
NNV PALNMER 1
I OPERATOR | £5S0 EXPLORATION
PARTNERS BiMHe P,
I RIG OWNER SOUTH SEAS DRILLING COMPANY
NAME OR NUMBER SOUTHERN CROSS
TYPE SEMI-SUBMERSIBLE _
I LOCATION | LATITUDE (X) 38°33'49,536" LONGITUDE (Y) 147°19%46,776"
FIELD GIPPSLAND BASIN AREA BASS STRAIT
COUNTY - STATE -
COUNTRY AUSTRALIA
' DESCRIPTION EXPLORATION
DATUM Ground Elevation - RKB to Ground Leval -
POINTS Mean Water Depth 42m RKB to Water Leve! 22m
I DATES DRILLZO"SHOEG | 30-SEPT=T981 ToTAL DEPTH 7 OCT =198
HOLE Depth From Depth To Bit Sizd" No. Of Bits No. of Reamers| Date From Date To Cased Logged
SIZES - 64 203 26 1 0 12_;8-81 12-8-81 20" -
l 203 786 173 1 0 30-9-81 | 1-10-81 | 133/8] *
* 786 | 1723 125 4 0 2-10-81 | 7-10-81 - *
' DRILLING Depth From | Depth To Weights Type T
FLuio 64 786 8.6 To 8.6 | SEAWATER
786 974 B.6 710 8.7 SEAWATER GEL
I 374 1723 9.8 1010.5 FRESHWATER GEL -
' TO
TO
TO
l TO
TO
WIRELINE Depth From Depth To Hole Size" Date Run Logs Run
I LOGGING 174 [1-10-B1 | ISF-BHS-GR-CAL-5P
1319 769 122 8-10-81 1SF -BHS=~GR-CAL. -SP/LDT ~CNL-GR-CAL/HDT
1721 769 12z 10-10-81 | ISF-BHS-GR-CAL-SP/LDT-CNL-GR-CAL/HOT
I il - 124 | 10-10-81 |VELOCITY/CSTx2
RISER, Depth From Depth To oD " o " Weight Grade Threads Date Run Cement| Stages | Excess
caING & 0 64 | 23 2T | - =4 - =4 - RISER = = = - L - - R
l 64 188 20 19,124 92 X52 | W BOX |[T3-8-81 TINYTT -
64 769 |13 3/8 12.475 54,5 K55 [BUTT T-T0-81 "NT -
I 7520-484 (CL 1150) ¢See well history
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WELL HISTORY

11 Aug 1981

12 Aug 1981

13 Aug 1981

16 Aug 1981

27 Sept 1981

28 Sept 1981

29 Sept 1981

30 Sept 1981

1l Oct 1981

Towed to Palmer # 1 location and commenced anchoring.
Completed anchoring and made up the B.H.A. to spud the
hole.

Spudded the well at 03.30 hrs. Drilled a 26" hole from
62.56m to 67.44m. Jumped divers to check that the well
was spudded correctly; - divers reported that the guide
base was 2%° off level. Drilled from 67 to 100m and ran
a deviation survey which was a misrun. Drilled to 10%9m
and ran another deviation survey. (109m, %©). Drilled
to 203m reaming each connection and spotting a 30 bbl.
pill every second connection. Spotted a 150 bbl slug of
hi-vis mud at 203m and took a deviation survey. (203m, %)
Circulated out the high viscosity mud with seawater and
made a wiper trip to 7lm, found no drag and ran in to 203m.

Displaced the 26" hole with seawater and P.0.0.H. Ran the
20" casing. (92 #/ft, x 52, 8 joints). Landing weight was
150 000 1lbs. Cemented the casing with the shoe at 188m
with 627 sx class "N" cement with 194 bbl. of prehydrated
gel water. Slurry weight was 15.6 p.p.g. Displaced with
15 bbl. of water. The float equipment held.

Pulled the anchors and moved to the Bream # 4 A Location.

Completed pulling the anchors to move to Palmer # 1
location. Towed to Palmer # 1 location.

W.0.W. to run anchors

Ran the riser. Displaced the riser and tested the blind
rams to 500 p.s.i. Moved the rig to retrieve the wear
bushing.

Unlatched the wear bushing and P.0.0.H. Made up the
B.H.A. and tagged the cement at 178m. Installed and
tested the divertor. Drilled cement from 178 to 191m.
Checked the divertor and reamed the rathole from 19lm to
203m. Drilled at 17%" hole from 203m to 728m spotting 30
bbl pills of hi-vis mud every third connection. Flushed
the riser at 400, 500 and 600m. Stopped drilling for 1 hr
due to a power failure and drilled from 728m to 776m.
Maximum gas detected in the section from 203m to 776m was
a trace of Cl only. (Less than 10 p.p.m.)

Drilled from 776 to 785m, spotted a hi-vis pill and C.O.
Circulated for 2 hors and ran a deviation survey. (785m,
50) P.0.0.H. and strapped the pipe. (no change to tally)
Ran wireline logs. »

Run # 1: - ISF - BHC - GR. The hole took 69 bbl. while
logging and out of hole. Ran in hole to 776m and washed
to bottom. (no fill). Pumped a slug and P.0O.O.H. Found
no drag. Retrieved the wear bushing and ran the 13 3/8"
casing. (54.5 # / ft, K55, 62 joints). Tested the cement
lines and set the casing with the shoe at 769m.



2 Oct 1981

3 Oct 1981

4 Oct 1981

Tested the B.0.P., ran the wear bushing and broke down the
17%" B.H.A. Made up the 12%" bit and new B.H.A. and ran

in the hole with NB # 3. Tagged the cement at 739m and
drilled the cement to 785m. Drilled 6ém and conducted a
P.I.T. to 600 p.s.i. giving a P.I.T. of 13.5 + p.p.g.
E.M.W. Conducted an S.P.L. check and drilled to 803m where
the kelly hose split. Pulled back to the shoe and changed
the kelly hose, tested it to 3000 p.s.i. and ran back in
the hole. Maximum gas was a trace of Cl.

Drilled ahead building the mud weight to 10.2 p.p.g. and
flushing the riser every second connection. Had to flush
the riser and work the pipe at 1163m due to the 'gumbo'
packing the riser. Performed a S.P.L. check at 1192m. Ran
a carbide lag check. Average R.O0.P. was 23m/hr, though the
R.0.P. was controlled to around 20m/hr to prevent packing-
off problems. Average and maximum gas was a trace of Cl
only.

Drilled to 1204m where the hole was circulated out due to

a drilling break at 1204m, no sand was found in the sample
though and no gas or hydrocarbon shows were detected.
Drilled to 1214m and circulated out, 80% sand was found but
no gas or shows. Drilled to 1220m and C.0O., 100% sand was
found but no gas or shows. Drilled to 1265m and C.O.,

100% sand was found but no gas or shows. Lost 30 bbl. of
mud at 1309m and cut the circulation rate from 700 to 600
g.p.m. Drilled and circulated out at 1323 and 1358m but
found no shows. Drilled on to 1362m, at this point the
R.0.P. had fallen to around 4m/hr and had been on-bottom for
27.3 hrs and made 227 thousand turns. The bit was expected
to be worn at this point and had been run so long because
it was expected that a core would have been taken. It was
decided to pull out of the hole for a bit change at 1362m.
A deviation survey was run at this depth. (1362m, 2 3/40)
Pumped a 30 bbl. 11.3 p.p.g. slug and started P.0.0O.H.
After 7 stands it was found that the hole was not taking
the correct volume of mud, being 5 bbl. short. Ran in the
hole with two stands, but the string was found to be dis-
placing too much mud. Checked for flow and a slight flow
was thought to be observed. Closing the top annular and
hung the pipe on the upper rams. Measured the S.I.D.P.P.
at 75 p.s.i. and the S.I.C.P. at 75 p.s.i. (It was later
found that there gauges were inaccurate). Pit gain was

9 bbl. Mixed 200 bbl of mud to 10.4 p.p.g. and started to
circulate the heavy mud at 20 S.P.M.; - no increase in the
Casing pressure was noted. Increased the pump rate to 30
and then 40 S.P.M. When the influx was due at the shakers
Core Laboratories analysed the mud for chloride level
changes and hydrocarbon gases but did not detect any change
in either level. P.0.0.H. with the hole taking the correct
volume of fluid. It was later thought that the hole fill-
up discrepency was due to a faulty trip tank pump, and the
observed flow was due to the slug.



5 Oct 1981 Continued to-P.0.0.H. and found 350000 1lbs of drag at °900m;
- worked the pipe, pumped a slug and continued to P.0.O.H.
slowly. The bit was indeed found to be well worn and was
graded at 8~8-3/4". Ran in the hole with NB # 4, H.T.C. x
1G, 12%". Found tight hole at 841lm and reamed from this
depth to 861lm. Ran in to 1315m, found tight hole and reamed
from 1315m to 1362m. Found 2m of fill and lu of trip gas.
Drilled to 1450m, finding drilling breaks at 1379m, (8 to
50m/hr) 1417m (4 to 40 m/hr) and 1437m; (9 to 80 m/hr), no
shows were found and the breaks were nd: circulated out.

The average gas was 0.2u, the maximum gas was 0.5u at

1421m from coal. The lithology was alternating sandstone
and coal seams. The coals were unusual in that they drilled
slowly at around 5m/hr, when 100% coal was placed in a
cuttings blender for one minute, only 12u gas was given

off. The coal did give off hydrogen sulphide though. This
was not given off to the atmosphere though as the mud

pH was 10.9. (Further caustic was added to the mud).

l 6 Oct 1981 Drilled from 1450m to 1485m. Background gas 0.2u but
included Cl to C4. At this point the bit had been on-
bottom for 12.5 hrs and 100 thousand turns. The cumulative

l cost had also increased; - see data list B and the cost
analysis plot. It was decided to change the bit. Circu-
lated out and ran a deviation survey (1485m, 3%°) and P.0.0.H.
The bit was graded at 7-4-%". A JD4 was chosen for the

l next bit run, having more suitable teeth. R.I.H. with NB
# 5, H.T.C., JD4, 12%". Found 1.5m of hole fill and 0.7u
T.G. from 1485m. Drilled to 1576m, performed an S.P.L.

' check at 1570m and found drilling breaks at 1490m, (4 to

. 40 m/hr; - sandstone), 1535m, (7 to 50 m/hr; - sandstone),
1557m, (5 to 80 m/hr) and 1563m (8 to 40 m/hr; - sandstone)

I Average gas was 0.2u and maximum gas was 0.5u from 1530m.
The lithology was still interbedded sands and coals, but
the sand was becoming more angular leading to increased

I tooth wear.

7 Oct 1981 Drilled to 1605m; at this point the R.0.P. had decreased to
2 m/hr, the cumulative cost less than the incremental cost,
and the cumulative cost had started to increase at 1602m;

- see data lists A and B and the cost analysis plot. It
was decided to pull the bit at this point. C.0. and ran

a deviation survey, (1605m, 2%0) and P.0.0.H. the hole took
3 bbl. more than the calculated volume. The bit was graded
at 7-8-1/16". Expected T.D. was 115m deeper and an insert
tooth bit was chosen to ensure no further bit changes

would be required. R.I.H. with NB # 6, H.T.C. J22 12%".
Found 1.5m of fill and 0.2u T.G. from 1605m. A drilling
break was found at 1615m, the R.O0.P. increasing from 7 to
60 m/hr. This high R.0.P. was maintained throughout most
of the bit run due to the predominance of the sand. A

flow check was made at 1626m, where the R.0.P. was 96 m/hr.
The flow check was negative. This high R.0.P. gave the bit
run a relatively low cumulative cost but this was due to
the different.lithology rather than the bit type. Drilled
to 1723, (not 1721m as 2m of hole fill was expected) reach-
ing T.D. at 03.45 hrs. C.O., ran a deviation survey,
(1723m, l%o) and made a wiper trip to the shoe. Ran back
to bottom, found no fill and circulated out. P.0.0.H. and
strapped out; - 1722.43m. Found a tight spot while pulling
out at 1353m.



8 Oct 1981

9 Oct 1981

10 Oct 1981

11 Oct 1981
to

13 Oct 1981

Attempted to run wireline logs but could not et below 1319m.
The coal here was found to be heavily overgauge being off
the caliper scale. Weight was added to the tools and
another run was attempted but again the tool would not go
deeper than 1319m. The coal seam was approximately 20m in
thickness, (see Grapholog) and it was later found that the
hole deviation suddenly increased at this point from around
1%° to 3%°. R.I.H. to ream this section, 'Reamed' (did not
rotate the pipe) from 1317m to 1355m. At 1317m the bit

took 30,000 1bs weight. Trip gas from 1350m was 1l.0u.
Flushed the riser and circulated at 1355m for 1% hrs. Pumped
a 40 bbl. slug of high viscosity mud which resulted in a
large volume of coal cavings going over the shakers. Ran

in the hole to T.D. found 2%m of fill and reamed to 1723m.
Flushed the riser and circulated out, trip gas was a trace
only. Flushed the riser again; this resulted in an increase
in the gas content to 0.2u due to the greater volume of
cuttings going over the shakers. P.0.0.H. at 19.35 hrs

and found 55,000 lbs drag from 1410m to 1329m.

Completed P.0.0O.H. the hole taking 11 bbl. of mud more than
the calculated volume. No further drag was found. Rigged
up Schlumberger and ran log # 3, H.D.T. but could not get
deeper than 1314m. Ran in the hole and reamed from 1316m to
1340m, pumped a high viscosity slug resulting in a large
volume of coal cavings over the shakers. Pumped a heavy
weight slug (18 p.p.g.) and again got a large volume of
coal cavings over the shakers; - the cavings were not as
large as previously seen when circulating out. The pumps
were stopped and tested the hole for weight. The bit again
took 30 000 1lbs. Pulled up 3 stands and went back in with
the pumps only on 40 S.P.M. (to keep the nozzles clear) and
attempted to break through. The bit still took weight at
1316m. Pumped a 40 bbl. heavy weight slug to the bit,
waited 10 minutes and C.O0. When.the bottom of the slug was
in the base of the riser, the riser was flushed. Very
little coal was found to going over the shakers. Made a
wiper trip to the shoe with very little drag (10 000 1lbs on
the first stand) Lost 1 bbl. of mud while making the wiper
trip. Ran in the hole, found hole conditions good and
P.0.0.H. Maximum gas while circulating was 1.5u.

Continued to P.0.0.H.; - no drag over 6000 lbs was found.
Rigged up Schlumberger and ran wireline logs: -

Run # 1: ISF - BCC - MSFL - GR
Run # 2: IDT - CONL - GR
Run # 3: . HDT

While logging there was a hole fill of 36 bbl. A velocity
survey was conducted and two CST runs made. Rigged down
Schlumberger and ran in the hole with O.E.D.P.

Set cement plugs one to three, recovered the riser and
B.0.P. and the P.G.B. The baseplate did not come free
immediately but was retrieved with the "J" tool.
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9 RIT RECORD

[T

RIT SIZE

RIT COST ,

JET SIZE . .

DEPTHS . . .

HOLE MADE.

DRILLING TIME

AVERAGE ROP .,

.

.
¢ [
[ .
. .
0 H
] B
s ¢

AVERAGE COST/METRE .

RIT CONDITION

'

inches

A dollars

Thirty seconds of an

Metres

Metres

Hours

Metres/hour

A dollars

Teeth

Bearings

Gavge . . . . inches

inch



BIT RECORD
0 4‘4 company _ ESSO RUSTRALIA -LTD.

] WELL PALMER 1 Sheet No, __.Lv.____
SN eno | wake | e | B3¢ | sue | com s | oo in [oepmowi| ot | pne [orponem) ] e | Agease | cenaiion

LJ 321 1RR | HTC | 0SC3aJ | 111 |26 | 4000 |18/18/18 62 203] 203 | 18.5| - - - - -
CC 556 |2 RR | HTC | OSC3AJ | 111 | 173 | 2400 |20/20/20 203 786 | 582 | 15.0 |  7.6] 63 | 77 58 | 2-2-1
LR 691 3 HTC XT'A 114 | 12z | 1640 | 15/15/18 786 1362 | 577 | 37.2 27.3| 228 | 21| 178 | 8-8-2
KZ 216 |4 HTC  [X16 | 135 | 123 | 1440 [13/13/13 | 1362 1485 | 123 | 15 .4 12.5| 100 10 &30 [ T=4-%
EB 016 |5 HTC | J0& 217 | 123 | 1?40 [13/13/13 | 1485 | 71605 | 120 | 14.5 12.9] 114 g 555 7-5%
823-NL |6 HTC | J22 517 | 124 | 5240 |13/13/13 | 1605 17231 118 | 8.7 7.00 48 17 309 | 2-2-1

-4

7520-486 (CL 1152)



BIT RECORD
@@ 4“ COMPANY £SS0 AUSTRALIA LTD.

L WELL PALMER 1 Sheet No.__.j________

SN e | wae | v | B0C [ sme | e [ owwin | el | 30 o | OFEE [ B 1T CO5T
LJ321 | 1RR HTC 0sC 3RJ| 111 |26 18/18/18 62 141 18.5 - - - QUT FOR 20" CASING 4000
CCSS6 | 2RR HTS osc 3AJ4! 111 173 20/20/20 203 582 | 15.0 Te6 63 | 242-1 | OUT FOR 133"CASING 2400
12+ 15/15/1%5 786 577 37.2 | 27.3 228 8-8-% QUT DUE 70 LOW ROF 1440

LR691 |3 HTC xy‘x" 114 I /15/ | DUE TO LW
KZ2216 ‘l& HTC X1G 135 12% 13/13/13 1362 1231 15 .1 12.5 100 7-4—% PULLED DUE TO LOW ROP| 1440
EBD16 |5 HTC D4 217 12% 13/13/13 1485 120 14.5 12\.9 114 7-83‘2 PULLED DUE TO LOW ROPY 1740
B23-NL| 6 HTC J22 517 12% 13/13/13 160% 118 8.7 7.0 48 | 2-2-1 | OUT FOR WIRELINE LOGS| 5240
1723 « T.D.

7520-487 (CL 1153)
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oMb TNTORMATION SHEETS
DEPTH . . . . . . , . Metres
MUD WETIGHT . . . ., . . Pounds per gallan
FUNMNEL YIBCOBTTY . o . AF.T, seconds
PLASTIC VISCOSITY, . . Centipoise
YIELD FOINT. o o . ., Pounds/100 sguare feet
GEL ¢ InitialZ10 min . Pounds/Z1040 GOUATE feaet
FILTRATE . . . « . + + AP T, cco
CAKE THICKNESE ., . Thirty seconds of an inch
SALINITY o+ CasC1 o . . ppm

SOLIDGS/8ANDADTL.,. . . . Percentage



MUD INFORMATION SHEET

DRILL 12 3" HOLE

N
L4Md company _ESSO AUSTRALIA LTD.
L PALWER 1 Sheet No. _1_
DEPTH 784 1230 842 1123 1240 1368 1504
DATE 30=0=81 | 1 «10=81 [2«10=-81 3=-10=81 410=81 [5-10-~81 6-~10-81
TIME 12.30 23,50 14.4 07.30 14.30 15.00
WEIGHT 8.9 8.8 10,2+ 10.2 10.4 10.4
FUNNEL VISCOSITY 22 29 47 49 45 42
PV/ive | 4/12 5/14 _15/20 17/17. 12/172 | 17/17
N/K .51/1.42 | .58/.89 |.58/.89 |.58/.89
GEL: INITIAL/10 MIN /37 2/16 3/20 2/13
pH 10.4 11.6 10,6 10.7
FILTRATE: API/APl HTHP 6.2/7.8 4,9/11,6|5.8/12.4 16.2/13.2
CAKE 1-3 1.3 1=3 1.3
SALINITY Cl 5000 3500 3000 2800
SAND 3 % % i
SOLIDS 9 10 11 11
oiL 0 0 0 0
SALINITY Ca 140 100 80 60
m.B.C. ppb 17,5 15.0 15.0 15,0
N ppm 0 0 55 55
REMARKS: SEAWATER SEAWATER DRILL "
BEL CENENT. w o= e == DRILL 12 2" HOLE~ -
DEPTH 1652 ° 1723
DATE Tel=81 7-1-81
TIME 15.00 19,30
WEIGHT 10.1 9.8
FUNNEL VISCOSITY 41 45
PV/YP 14/14 15/15
N/K .58/.73 | .58/.78
GEL: INITIAL/1OoMIN | 2/10 2/10
pH 10.8 10.8
FILTRATE:API/APIHTHP |  7,0/13.8 6.0/13.0
CAKE 13 1=3
SALINITY Cl 2800 2800
SAND TR ‘3
SOLIDS 7 8
OIL 0 0
SALINITY Ca 40 40
Mm.B8.C. ppb 15.0 15.0
N ppm 70 50
REMARKS:

7520-492 (CL 1158}
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PALMER No: 1

GEOLOGICAL PROFILE

The main objective of the well was to assess the hydrocarbon potential
of reservoir sandstone within the Latrobe "Coarse Clastic” in a well
defined faulted anticlinal structure, adjacent to the Perch oil accumu-
lation. The secondary objective was to test for any intra-Labtrobe
seals that may have been produced by thin shales and coals.

ALL DEPTHSMEASURED FROM KELLY BUSHING

GIPPSLAND LIMESTONE 64m - 1050m

As predicted in this zone, Limestone was the most predominant lithology
encountered. The limestone being calcarenite, white, grey to dark gray,
tan, bioclastic, fine to medium grained with abundant fossil and shell
fragments. It graded to marl with traces of dolomite and glauconite.

From 203m to 260m Sandstone was present, being grey, grey white, glauconite,
carbonaceous, slightly calcareous in part. It was moderately to well
sorted and sub angular to sub spherical.

There was also sandstone present from 465m to 880m it was clear, white,
tan, coarse to medium grained, clean, loss and well rounded to sub
angular. It graded to calcarenite which was silty and marly with
traces of glauconite and pyrite.

LAKES ENTRANCE FORMATION 1050m - 1190m

The upper portion of this zone was found to be limestone which was very
similar to those described above. Siltstone was first encountered as
thin seams and gradually increased in thickness with depth. The silt-
Stone was grey to medium grey and occasionally dark grey. It was friable
to moderately hard, platy to blocky and carbonaceous, glauconite was
abundant. The siltstone was sub-fissile, sandy in part, very fine
drained and sub angular to sub rounded. Claystone was light grey, soft,
sticky, carbonaceous, silty and in part gumbo.

GURNARD FORMATION 1190m - 1211m

As predicted siltstone was dominant in this section and was found to be
quite similar to those described above. Siltstone was grey to medium
grey, light brown to brown, platy to blocky, moderately hard to hard,
fissile, carbonaceous. Glauconite was abundant. Traces of pyrite and
foraminifera were present throughout this section. Claystone was light
grey, soft, sticky, carbonaceous, and silty in part.

COARSE CLASTIC FORMATION 1211lm - 1723m

This section was predominantly sandstone with thick beds of coal and thin
beds of shale. The sandstone was clear, milky white, opaque, loose, medium
to coarse grained. It was sub angular to sub rounded, with traces of
pyrite and white mica. A few grains gave a dull orange fluorescence with

a streaming cut and a pale yellow stain. The coal was dark brown, black,
hard to very hard, platy to blocky, brittle, splintery and shiny. A

thin stringer of shale at 1230m-1240m was brown to dark brown, mod hard

to hard, platy to blocky, fissile, pyritic in part, carbonaceous and ncn
calcareous. The maximum gas in this zone was 0.5 units Cl was present
throughout this zone with traces of C2.



12 OUERBURDEN GRADIENT CALCULATIONS

DEPTH . . . . . .

BULK DEMNSITY

OUVERBURDEN PRESSURE

08 ere bes dree sds osn e

o anr a5 sris sata ains

Setres

Coa o aam/oe

TNCREMENT . pei

CUMULATIVE OUVERBURDEN FPREGSSURE | psi

QUERBURDEN PRESSURE

GRADIENT . psisft

QUERRBLIRDEN EQUIMTLANT DENSITY  Pounde per gallon

RULK DENGITY TAKEM FROM AVERAGED F.,D. G, LOG, GR FROM

FOR SECTIONS WHERE THE F.D.C.LOG IS5 NOT AVATLABLE,

GONIC 106
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13 SIDEWALL CORE GAS ANALYSIS

Chromatographic gas analysis was performed on the following sidewall
core samples: -

DEPTH GAS CONCENTRATION (p.p.m.)

(m) Cl C2 C3 c4 c5 cé
1257 tr nil nil nil nil nil
1260 142 tr nil nil nil nil
1264.5 328 tr nil nil nil nil
1265 416 18 4 tr nil nil
1192 58 7 2 1 1 tr
1198 100 nil nil nil nil nil
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PORE PRESSURE SUMMARY AND L.O.T./P.I.T. DATA
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PALMER # 1, PORE PRESSURE AND L.O.T./P.I.T. SUMMARY

Palmer # 1 was drilled in the Gippsland Basin, it is thought that this
basin is normally pressured and abnormal pressure was not expected. Core
Laboratories unit F1802 monitored and calculated various parameters
associated with pressure detection, the primary means of detection being
the 'Drill Data Plot'. (see plots at end of this report)

The 'Drill Data Plot' shows the dc exponent trend. As can be seen from
the plot a good trend does not develop until around 900m. A normal trend
is followed to 1200m where the dc exponent points are completely scattered
due to the widely varying lithology here; - sands and coals. A trend
cannot be established in this section.

No interpretation can be made on the mud gas as the gas level exceeded lu
(0.05%) only rarely; ~ on trip gas peaks only.

No shale density measurements were taken as no true shales were encountered.
The temperature plot shows a change in gradient at 1200m and 1240m. These
changes though are due to the change in lithology here. The geothermal
gradient was 3.50C/100m.

As previously mentioned it was not possible to draw a 'Wireline Plot' as
this log plots shale parameters: and the few poor shales encountered in
the well were insufficient to draw a plot from.

The 'Pressure Plot' is the conclusion log for the well. As can be seen

it shows that the formations encountered in the drilling of Plamer # 1

are believed to be normally pressured throughout. The quantative data for
this log is from the R.F.T. tests carried out in Bream # 4A, where the
water saturated sands had a pressure gradient of 1445 p.s.i./m. This is
equivilant to a pore pressure of 8.4 / 8.5 p.p.g. (from M.S.L.) It is
believed that this pore pressure is representative of the formations above
the Latrobe.

Overburden gradient calculations and a plot of the gradient are included
in the report. It was not possible to derive a true fracture gradient as
insufficient L.O.T. were taken. In fact only one P.I.T. was taken below
the 13 3/8 " casing. There was no requirement to carry out L.O.T. as high
mud weights were not anticipated. The P.I.T. that was carried out gave

a value of 13.5 p.p.g. E.M.W. Based on this information the fracture
gradient on the 'Pressure Plot' was drawn. The shape of the curve is
based on data from wells in the U.S. Gulf Coast basin, and offset to match
local data. A true fracture gradient for the Gippsland Basin cannot be

“drawn until further leak-off data is available.



l 15 COMPUTER DATA LIS

TINGS

lLafa is fed to the computer while drilling is in progress,using the
Drill proegram and is stored on the tape at 10,1,0r 0.2 m intervals
fThis data is then avarlable at & later date for uvse in other programs
(CFor example,KICK,SURGE,COST,UFTRIT and HYDRL),
The data can alse bhe accessed by the REPORT progras,which allous the

Ikperator to list both raw and calculated date in various foermats,Fither
letailed data or data averaged owver any particular depth interval,may
be listed,
In addition,the data may be plotted in variocus formats,at any scale
the operator desires,

[}

lThe following data lists have been made for this well
a, it record
ﬁ. Hydraulic analyses
C. Data list A

d. Data ligt B

+. Data list D

COMPUTER PLOTS

l @, Data list

Using the REPORT program,the following plete have heen draun for this
well
l GEOPLOT ~ 1:85000 SCALE ~ 2w average
GEOPLOT 12000 SCALE - 2¢m average
l DRILLING PARAMETER PLOT - 135000 SCALE -~ 2m average
I COST ANALYSIS PLOT - 112000 SCALE ~ P& averaqge
Since all the data 18 stored an tape,further data lists or plots are
available at any time on request.



SN N I e N N B e  amg SN %N MNE N N EN e

BRIT RECORD

RIT SIZE . . . . + . . Inches
RIT COBT . . . « + + . & dollars
JET 8¥2ZE . . . . o .+ . Thirty seconds of an inch
DEPTHS . . . . . . . , Metres
RIT RUN (HOLE MADE)Y. . Metres
TOTAL HOURS, . . ; ., Hours {(the time the bit was actueally drilling)
AVERAGE ROP, . . . . . Metres/hour
CUMULATIVE COST/METRE, A dollars
RIT CONDITION @ Teeth
Bearings

Gavge . . . Inches



WELL: PALMER #1 BIT RECORD

BIT 1ADC DEPTH DEPTH  BIT TOTAL TRIP TOTAL CONDITION
No. CODE MAKE & TYPE SIZE  COST NOZZLES  IN  OUT  RUN HOURS ARDP TINE CCOST TURNS TR G
2 111 HIC OSC 347 17.500 2400.00 20 20 20 203.0 786.0 5830 7.59 76.8 2.4 64.82 42594 22 0.008
3 114 HIC X3A 12,250 1440.00 151515 7860 1362.0 S76.0 27.35 21.1 3.6 192,51 227640 8§ 8 0,750
4 135 HIC XDG 12,250 1440,00 13 1313 1362.0 1485.0 123.0 12,50 9.8 4.0 4B&.B2 100438 7 4 0.250
S 217 HIC 14 12,750 1740.00 13 13 13 1485.0 1405.6 120,6 12.88 9.4 4.6 527.94 113601 78 0.188
b S17 WTC Jea 12,250 5240.00 13 1313 1605.6 1733.0 117.4 6,95 16,9 4.6 393.06 48561 2 2 0.000
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(!RE LAB

El T PERFORMANCE ANALYSIS

TA FROM WELL: PALMER #1
BIT BIT
NUMBER cosT
2 HTIC 0SC 3AJ 2400.00

3 HIC X3A 144005

4 HIC XDG 1440, 00

l S5 HDT JD4 17400
6 HTC J22 5240.00
12260.00

583,
576,
123,
120,
117.

oy
rJ

AOLE
MADE

o oo

BIT
LIFE

€

— By

PO N N~
WOy

67.3

TRIP AVERAGE
TIME

2.

LS >
T I I

[\S]

ROP

/6.
21,

9.

6.

i

Ll

CCOST

6‘{"0

g2

.51
.82
.94



DEPTH. . ., . . . .
FLOW RATE., . . .
ANNULAR VOLUMES .,
ANNUL AR VELOCITIES
CRITICAL VELQCITIES
SLIP VELOCITY. . .
ASCEND VELQCITY. .
PRESSURE UNITS .
HHP . 0 0 0 0
IMPACT FORCE . . .
JET VELQCITY . . .

DENSITY UNITS., . .

0men 0940 4100 Seee Sebe Beas sers Sers Mas Sewe sast saes Sbes Se0E

HYDRAULIC ANALYSIS

aon 4ot ess stm

Data listed from data tape’euery 100m for each bit run,

Metres
Rate of mud Flow intoe the well,
in gallong per minute

Barrels, Rarrels/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
Hydraulic horsepower at the bit
The impact foerce at the bhit,

in foot pound per second squared

The velocity of mud through the bit
nexzzles, in metres per second

Pounds per gallon
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEFTH 00,0

AND TUD

04,0

SPM 1 118 aPM 2 122

FIL.OW RAT

ANNULAR HYDRAULICS:

ANN
VEL.

CRIT
VEL.

ANNULUS
TYPE

vii./
UNTT VL.
47
37

30

19
17

15

HWDC/OH
DC/OH
DC/CBE

0.673 13
0.7272 78
0.961 A

HWDP/C8EG 1,085 30 26 13
DP/CSG 1.08% 102 [eX:) 13
DP/RIS 1.325 84 2 13

TOTAL VOLUME

LaG:  10.6 MINUTES 1253 STROKES #1 A

BIT HYDRAULICS:

1345.,3
61.2

HHP
HHP /s in

PRESSURE DROP
4 SURFACE PREGSURE

PRESSURE EREAKDOWN:

SURFACE
STRING
BIT
ANNLUILUS
TOTAL

110.3
711.7
1345.3
G.4
2167.7

PUMP PRESSURE 2200.0

BOTTOM HOLE PRESSURES:
DENSGTTY
UNITS

8,460
8.61
a.02
3.58

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT
ECD
TRIP MARGIN

EFFECTIVE MUD WEITGHT

E 1200

TYPE OF
Fi.0W

TURBULENT
TURRULENT
TURBULENT
TURBULENT
TURBULENT
TURRULENT

TOTAL

ND

941
3.91

4 DIFFERENCE

HYDROSTATIC PRESSURE
CIRCIH.ATING PRESSURE

GLIP

VEL.

1296 STROKES

ASCEND
VEL

PRESSBURE DROP

#2

IMPACT FORCE
JET VELOCITY

1.5

ESTIMATED SuWak .
BOTTOM HOLE

PREGSURE

PRESGURE
DROP

:

[on Bk e TP e B
fomBen B

oo
o -

2233
127

PRESSURE
UNITS

4440,
440,35

.8
439. 4
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 400.0

AND _TVUD 400,90

5PM 1 108 SPM 2 125

FL.OW RAT

ANNULAR HYDRAUL ICH

ANNUL.US
TYPE

VO /
UNIT

NN
VEIL.

CRIT
voL VEL
13
74

HWDC/0H
DC/OH

0.673
0.772

41
36

19
17

HWDP /0H 0.896 25 31 14
DP/0OH 0.896 62 31 14

DR /CSG 1.,08%
DP/RIS 1,325

LI Xovgw ]

135
84

26

21

13
13
TOTAL VOLUME 393

LAG: 14,2 MINUTES

BIT HYDRAULICS:

PRESSURE DROP 1268,0
Z SURFACE PRESSURE 57.6

HHP
HHP /sqin

PRESSURE ERREAKDOWN:

SURFACE
STRING
BRIT
ANNLILUS
TOTAL

104,35
735.0
1268.0
0.%
2108.0

PUMP PREGSURE 2200.0

ROTTOM HOLE PRESGSURES:
DENSTITY
LUNTTS

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT

ECD

TRIP MARGIN
MUD WETGHT

g.460
8.61
.01

8,59

EFFECTIVE

P

E 1165

TYPE OF
FL.OW

SLIP ASCEND
VEL VEL

PRESSURE
DROP

TURRULENT
TURBULENT
TURRULENT
TURBULENT
TUREBULENT
TUREULENT

OO oD oo
£3 -t gt €D [ e

<
i

TOTAL. PRESSURE DROP

1331 STROKES #1 AND 1772 STROKES #2

IMPACT FORCE
JET VELOCITY

861
3.58

2105
123

4 DIFFERENCE 4.2

PRESBURE
UNITS

HYDROSTATIC PRESSURE 586 .9
CIRCULATING PRESSURE 87 .4
ESTIMATED SUWAR 1.0
BOTTOM HOLE PRESSURE G859
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IHYDR AULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH

900.0 AND TVUD

woo.0

IISPM 1

I ANNULAR HYDRAULICS:

110 8PM 2 124

NN
VEL.

VoL./

ANMNLILUS
I UNIT

TYPE VO
41
X6

HWDLC/OH

0,673 13
I DC/OH

06.772 74

HWDPP /0H 0.8%6 29 31
DP/0OH 0.896 152 31

DP/CSG 1,085 135 26
DP/RIG 1.325 84 21

l TOTAL VOLUME 483

LAG: 17.3 MINUTES

l BIT HYDRAULICS:

PRESSURE DROP
% SURFACE PRESSURE

1278.9
G303

l PRESSURE RREAKDOUWN:

SURFACE
STRING g01.4
BIT 1278.9
AMNMULUS 0.6

TOTAL  2186.3

105.3

PUMP PREGEURE

BOTTOM HOLE PRESSURES:

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

FIL.LOW RATE

1906 STROKES

HHP /sqin

MUD WETGHT
ECD
TRIP MARGIN

. EFFECTIVE MUD WEIGHT

1170

CRIT
VEL

TYPE OF
FIL.OW

19 TURBULENT
17 TURBULENT
14 TURRULENT
14 TUREULENT
13 TURBULENT
13 TURBULENT

TOTAL

#1 AND

873
3|(J)3

a2400,0

DENSITY

LNITS

8.60
8.61
.01
3,59

AGSCEND
VEL.

SLIF
VEL.

PRESSURE DROP

2149 STROKES #2

IHMPACT FORCE
JET VELOCITY

Z DIFFERENCE 8.9

HYDROSTATIC PRESSURE
CIRCULATING PRESHURE
ESTIMATED SUAK
BROTTOM HOLE

PRESSURE

PRESSURE
DROP

[me S v B ovn I vere T s i swn ]
e A

P
o T

PO
(&
Y S%}

PRESGURE
UNITS

FGICI
PE4. 2

1.2
732.4



HYDRAULICS CALCULATIONS AT DEPTH 6£00,0 AND_TVD 600, 0

8PM 1 110 GPM 2 124 FLOW. RATE 1170

l ANNULAR HYDRAULICS:

ANNULUS VoL./ ANM CRIT TYPE OF GLIP AGBCEND  PRESHURE
TYPE UNTTY AL VEIL. VEL FL.OW VEL. VL. prROP

HWOC/OH 0.673% 13 41 17 TURBULENT 0.1

l pC/OH 0.7272 74 36 17 TURBULENT 0.2
HWDP /0H 0.8946 &5 31 14 TURBULENT : 0.0
DP/0H 0.6%6 242 31 14 TURBULENT 0.3
DF/C8G 1,08% 135 26 13 TURBULENT .1
DP/RIS 1,325 84 21 13 TURBULENT 0.0

TOTAL VOLUME a7 TOTAL PRESSURE DROP 0.7

LAG:  20.3 MINUTES 2260 STROKES &1 AND 2548 STROKES #2

RIT HYDRAULICS:

PRESSURE DROP 1278.9 HEP 873 IMPACT FORCE 2123
4 SURFACE PRESGSURE 53.3 HHP /sgin X, 63 JET VELOCITY 124

PRESSURE BREAKDOWN:

SURFACE 105.3
STRING 862.1
BIT 1278.9
ANMNULUS 0.7
TOTAL 2247 .1 PUMP PRESSURE 2400, 0 % DIFFERENCE 6.4

DENSITY PRESSURE
UNITS LINITS

NOT CIRCULATING: MUD WETGHT 8,60 HYDROSTATIC PRESSURE 8@e80.,3
CIRCULATING: ECGD &.61 CIRCULATING PRESSBURE aqe1.0
PULLING QUT: TRIP MARGIN 0. 01 ESTIMATED SWAR 1.4

EFFECTIVE MUD WETGHT 8,5% BOTTOM HOLE PRESSURE 878,

I BOTTOM HOLE PRESSURES:
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' HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH

700,10

AND_TUD

700.0

SPM 1 124 SPM 2 110
. ANNULAR HYDRAULICS
ANNULUS VoL / ANN
l TYPE UNTT VoL VEL
HWDC/OH 0,673 13 41
l DC/OH 0.7 74 36
HWDP /OH 0.896 e 31
P /OH 0.896 331 © 39
DP/CSE 1, 08% 135 4
DP /RIS 1,305 84 21
l TOTAL VOLUME Iy
LAG: 23.8 MINUTES 2947 STROKES
lBIT HYDRAULICS :
PRESSURE DROP 1298, 9 HHP

% SURFACE PRESSURE

l PRESSURE EREAKDOWN:

SURFACE
STRING
BIT 1278.9
ANNULUS 0.8
l TOTAL. 2307.9

105.3
922.9

.BDTTUM HOLE PREGSBURES:

NOT CIRCULATING:
CIRCULATING:

PUMP PRESHURE

51,0 HHP /5

2

DE

MUD WETEHT
ECD

PULLING OUT:

EFFEC

TRIP MARGIN

TIVE MUD WEIGHT

FL.OW RATE

CRIT
VEL

19
17
14
14
13
13

#1 A

gin

Wi

10.0

NGITY
UNITS

8,60
8.61
0,01
8.59

1170

TYPE OF
F1L.OW

TURRULENT
TURBULENT
TURBRLHLENT
TURBULENT
TURBULENT

TOTAL

ND

873
3.63

%

DIFFERENCE

S5LIP
VI

ARCEND
VEL

PRESSURE DROP

2614 STROKES #2

IMPACT FORCE
JET VELOCITY

8.1

CIRCULATING PRESSURE

ESTIMATED SWAR
BOTTOM HOLE

PREGSURE

PRESSURE
prOP?

0.
0.
0.
0.
.
0.

fan I I N e B XS N

0.a

2123
124

PRESSURE
UNITS

D
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lHYDR AULICS ANALYSIS PROGRAM

lHYDRAU!...ICS CALCULATIONS AT DEPTH 800.0 AND _TVD

800,40

8PM 1 76 aPM 2 84 FIL.OW RATE 800
IﬁNNULﬁR HYDRAULICS:
ANNULUS VOi./ ANN CRIT TYPE OF SLIP ASCEND
TYPE UNIT VoL VEL. VEL FL.OW VEL. VEL
DC/OH 0.274 8 69 133 LAMINAR 3 H7
DC/CSG 0.287 41 bé 132 L.AMINAR 3 64
HWDP Z7CSG 0.411 34 46 124 LAMINAR 1 45
DP/CSG 0.411 198 46 124 LAMINAR 1 4%
. DP/RIS 1,325 84 14 111 L.AMINAR 0 14
TOTAL VOLUME 365 TOTAL PRESSURE DROP
l LAG: 19.2 MINUTES 1459 STROKES #1 AND 1612 STROKES #2
I BIT HYDRAULICS:
PRESSURE DROP 195G5.6 HHP P12 IMPACT FORCE
l % SURFACE PRESSURE 635.8 HHP Zsgin  7.74 JET VELOCITY
l PRESSURE EREAKDOWN:
SURFACE 61.4
STRING 808.9
BIT 1935.6
ANNUL.US 20.0
TOTAL  2846.,0 PUMP PRESBSURE 2970.0 % DIFFERENCE 4.2

BOTTOM HOLE PRESSURES:

DENSITY

UNITS

NOT CIRCULATING: MUD WETGHT 8,90
CIRCULATING: ECD 9. 0%
PULLING QUT: TRIP MARGIN a.29
EFFECTIVE MUD WEIGHT 8.61

HYDROSTATIC PRESSURE
CIRCULATING PREGSSURE
ESTIMATED SUWAR

ROTTOM HOLE PRESSURE

PRESGSURE
DROP

G NIN @ O

NG

o

1826
151

PRESSURE
UNITS

1214.7
1234.7
. 401
1174.6
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IHYDRAULICS AMALYSETS PROGRAM

I HYDRAULICS CALCULATIONS AT DEPTH 00,0 AND_TVD an.n

S5PM 1 80 M 2 833 F1L.OW RATE

' I ANNULAR HYDRAUL.ICH:

I ANNULUS VOL./ ANMN CRIT
TYPE UNIT VoL VEL. VEEL.

. bC/OH 0,274 36 71 140

l DC/CsSG 0.287 12 6H8 139
HWDP /86 0.411 34 47 128
DP/CSG 0.411 239 47 128
DP/RIG 1.32% 24 1% 114

TOTAL VOLUME 405

l LAG: 20,9 MINUTES 1671 STROKES #1 AND

I BIT HYDRAULICS:

815

TYPE OF SLIP ASCEND  PRESSURE
FL.OW VEI. VIt DROP

LAMINAR K3 LR w4

LAMINAR b 65
LAMINAR 1 4 b
LAMINAR i 46
LAMINAR 0 14 0.3

R el i".
o

Py
-

i

.

TOTAL PRESSURE DROP 24,4

1734 STROKES #2

PRESSURE DROP 20205 M P 960 IMPACT FORCE 1887

I Z SURFACE PRESSURE 635.4 HHP /agin 8,

PRESSURE ERREAKDOWN:

SURFACE 63,9
STRING Q05,5
RIT 20205
ANNULUS 24,4
TOTAL  3016.3 FUMP PRESSURE  3090.0

ROTTOM HOLE PRESBURES:
DENSTTY
UNT TS

NOT CIRCULATING: MUD WETGHT 8,86
CIRCULATING: ECD Y0
PULLING OUT: TRIF MARGIN 0.3z

EFFECTIVE MUD WETGHT &5.54

15 JET VELOLDITY 153

2 DIFFERENCE 2.4

PRESEURE
UNITS

HYDROGTATIC PRESSURE  1360.4
CIRCULATING PRESSGURE  1384.7
ESTIMATED SWAKR 4.7
ROTTOM HOLE PRESSURE 1311.7
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IHYDRAULICS ANALYSBTISE PROGRAM

IHYDRAULICS CALCULATIONS AT DEPTH 1000,0 AND TVYD 1000,0

SPM 1 a0 arM 2 0 FIL.OW RATE 200

ANNULAR HYDRAULICS:

"BIT HYDRAULICS:

PRESSURE DROP 206,0 HHP A0 IMPACT FORCE 192
% SURFACE PRESSURE 60.6 HHP /sqin  0.23 JET VELOCITY 47

PRESSURE EREAKDOWN:

SURFACE 7.9
STRING 112.5
RIT 206.0
ANNLILUS 10.8
TOTAL. 337.¢2 PFUNMP PRESHBURE 340.0 % DIFFERENCE 0.8

BOTTOM HOLE PRESSGURES:

ANNUL UG VOL./ ANN CRIT TYPE OF GLIP ASCEND  PRESSHURE
TYPE UNIT VoL VEL. VEL. F1L.OW VEL. VEL. DROP
DC/OH 0.274 47 ¥ 107 LAMINAR 1 21 4.0
HWDP Z70H 0,398 23 15 97 L.AMINAR 0 14 0.5
HWDP /C86G 0.411 16 14 97 LAMINAR i 14 a.2
DP/CSG 0.411 280 14 97 LAMINAR 0 14 6.0
DP/RIS 1,325 84 4 84 LAMINAR 6 4 0.1
TOTAL VOLUME 445 TOTAL PRESSURE DROP 10.8
LAG: 74.8 MINUTES 3740 STROKES #1 AND 0 STROKES #2

DENSITY PRESSURE

UNITTS UNITS

NOT CIRCULATING: MUD WETGHT 9.60 HYDROSBTATIC PREGGURE 1637 .8
CIRCULATING: ECD 9,66 CIRCULATING PRESGHURE 1648.6
FULLING OUT: TRIP MARGIN 0.13 ESTIMATED SWAR 21,7
EFFECTIVE MUD WEIGHT Q.47 BROTTOM HOLE PRESSURE 1616.1



I CORE LAR

lHYDRAULICS ANALYSTS PROGRAM

I HYDPRAULICS CALCULATIONS AT DEPTH _1100,0 AND TUD  1100,0

SPM 1 76 &SPM 2 64

I ANNULAR HYDRAWLICS:

I AMNULUS Vol / AN

TYPE UNIT VoL, VEL

DC/OH 0.274 47 61

HWDP /OH 0,398 33 42

DP /0H 0,398 30 4n

DP/CSG 0.411 290 40

l DP/RIS 1,305 84 13

TOTAL VOLUME 485
LAG: 29.1 MINUTES ap1a
" BIT HYDRAULICS:

PRESSURE DROP 1716.0 HHP

% SURFACE PRESSURE 61.3

PRESSURE EREAKDOWN:

SURFACE 99.7
STRING 888.9
BRIT 1716.0
ANNUL.US 22.9

TOTAL 2687.4

BOTTOM HOLE PRESSURES:

NOT CIRCULATING:
CIRCULATING:

PULLING QUT: TRIP
EFFECTIVE

FLOW RATE

CRIT
VEL

120
105
10%
104

87

STROKES #1 AND

HHP /sgin

PUMP PREGGURE

MUD WETGHT

ECD
MARGIN
MUD WETGHT

2800,0

DENSITY
UNITTS

10,20

10,32
0.24
P.%6

700

TYPE OF
FL.OW

LAMINAR
LAMINAR
L.AMINAR
L.AMINAR
LAMINAR

TOTAL PRESSURE

701
3,94

% DIFFERENCE

BLIP ASCEND
VEL  VEL
1 41

1 41

1 40

0 12
DROP

1863 STROKES #2

IMPACT FORCE
JET VELOCITY

4.0

PRESGGURE
DROP

L LR 3 1]

O~ dd LAt

M
[xt]
~0

1602
132

PRESSURE
LINITS

HYDROSTATIC PRESSURE 1914.1

CIRCULATING

ESTIMATED SUAR

EOTTOM HOLE

PRESSURE

PRESGURE

1937.0
45 .8
1868.4
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lHYDR AULICS ANALYSIS PROGRAM

1200, 0 AND_TVD

1200.0

IHYDRQULICS CALCULATIONS AT DEPTH

SPM 1 70 GPM 2 76 FI.OW RATE
lANNULAR HYDRAULICS :

ANNULUS voL./ ANN  CRIT
TYPE UNTT VoL VEL VEL
DC/OH 0,274 47 &3 120
HWDP Z0H 0.398 33 44 105
DP /OH 0,398 70 44 105
DP /CSG 0.411 290 ap 104
I DP/RIS 1,325 84 13 87

TOTAL VOLUME 525

lLAG:_ 0.2 MINUTES 2114

I'BIT HYDRAUL.ICS:

PRESSURE DROP 1866.2
IZ SURFACE PRESSURE 63.9

HHP
HHP /sqin

PRESSURE EREAKDOWN:

SURFACE 64. 4
STRING 99%.7
RIT 1866.2
ANNULUS 29,
TOTAL  29531.95 PUMP PRESSURE  2920.0

BOTTOM HOLE PRESSURES:

NOT CIRCULATING:

DENSITY
UNITS

MUD WEIGHT 10,20

CIRCULATING: ECD 10,32
PULLING QUT: TRIP MARGIN 0,25
EFFECTIVE MUD WEIGHT &.95

STROKES #1 AND

730
TYPE OF SLIP ASCEND PRESSURE
Fl.0W VEL. VEL DROP
L.AMINAR 2 61 8.4
LAMINAR 1 43 1.3
L.AMINAR 1 43 3.1
L.AMINAR 1 41 12.0
LAMINAR 0 13 6.2
TOTAL PRESSURE DROP 25,8
2296 STROKES #2
7905 IMPACT FORCE 1743
74 JET VELOCITY 137
% DIFFERENCE 1.1
PRESSURE
UNITS
HYDROSTATIC PRESBURE  2088.2
CIRCULATING PRESHURE 2113.3
ESTIMATED SUWAR 50,4

BOTTOM HOLE PRESGSURE 20374



CORE LAR
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lHYDRAULICS ANALYSIE PROGRAM

lHYDRAULICS CALCULATIONS AT DEPTH__1300.0 AND TUD 1300,0

8SPM 1 72 5PM 2 70 FL.LOW RATE 710

l ANNULAR HYDRAULICS:

ANNUL.US voL./ AR CRIT TYPE OF SLIP AGCEND  PRESSURE
TYPE UNIT VoL VEL. VEL Fl.OW VEL. VEL DROP
DC/OH 0.274 47 62 120 LAMINAR 2 09 8.3
l HWDP/70H 0.398 33 42 105 L.AMINAR 1 41 1.5
DP/0H 0.398 110 42 105 LAMINAR 1 41 4,9
DP/CSG 0.411 290 41 104 LAMINAR 1 40 11.8
DP/RIS 1.325% 84 13 87 LAMINAR 0 13 0.2
TOTAL VOLUME 565 : TOTAL PRESSURE DROP 26.6

LaG: 33.4 MINUTES 2406 STROKES #1 AND 2339 STROKES #2

"RIT HYDRAULICS:

PRESSURE DROP 1765, 4 HHP 731 IMPACT FORCE 1649
% SURFACE PRESSURE 60.9 HHP Zsqin 6,20 JET VELOCITY 134
PRESSURE BREAKDOWN:

SURFACE 61.2
STRING ?82.4

BIT 1765, 4
ANNLUILUS 26.6
TOTAL  28389.6 PUMP PRESSURE  2900.0 4 DIFFERENCE 2.2

BOTTOM HOLE PRESSGURES:

DENSITY PRESSURE

UNITS LUNITS

NOT CIRCULATING: MUD WETGHT 10.20 HYDROGTATIC PRESSURE  2262.2
CIRCULATING: ECD 10,32 CIRCULATING PRESSURE 2288.8
FULLING QUT: TRIF MARGIN 0.24 ESTIMATED SWak 53,2
EFFECTIVE MUD WEIGHT 9.96 BOTTOM HOLE PRESBURE 2209.10

N
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lHYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH _1400,0

AND _TUD 1400,

0

lSPM 1 63 H5PM 2 62 FILLOW RATE

l ANNULAR HYDRAULICS:

ANNULUS VOL./ ANN CRIT
l TYPE UNIT VL. VEL VEL.

DC/OH 0.274 47 Vi 114
HWDP /0H 0.398 33 38 97
DP/0H 0.398 150 38 97
DP/CSG 0.411 290 37 P6

I DP/RIS 1,305 84 11

TOTAL VOLUME &04
ILAG: 40,0 MINUTES 2600 STROKES #1 AND

'mT HYDRAULICS:

PRESSURE DROP - 2052,0 HHP
l% SURFACE PRESSURE 85,1 HHP /sqin

IF’RESSURE BREAKDOUWN:

SURFACE 93,3
STRING 886, 4
BIT 2552, 0
ANNULUS 24,4
TOTAL 35161 FUMP PRESSURE  3000.0

BOTTOM HOLE PRESSURES:
DENSTTY
l UNITS

NOT CIRCULATING: MUD WETGHT  10.40
CIRCULATING: ECD 10,50

B PULLING OUT: TRIP MARGIMN 0,20
EFFECTIVE MUD WEIGHT 10.20

945

8,02

635

TYPE OF 8.Ip

F1.0W VEL.
LAMINAR 1
LAMINAR 0
LAMINAR 0
L.AMINAR 0
LAMINAR 0

ASCEND
VEL.

54
38
u
Ab
11

TOTAL PRESSURE DROP

2480 STROKES #2

IMPACT FORCE
JET VELOCITY

% DIFFERENCE 17.2

HYDROSTATIC

PRESHURE
CIRCULATING PRESSHURE

ESTIMATED SWAR

ROTTOM HOLE

PRESSURE

PRESSURE
DROP

D g R e
- 00 o b

24,4

1790
159

PRESHURE
UNITS

2484, 0
aN08.3
48,7

2435,

(e
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IHYDRAULICS ANALYSITE PROGRAM

l HYDRAULICS CALCULATIONS AT DEPTH _1500,0_ AND TUD 1%00,0

SPM 1 63 SPM 2 67

' ANNULAR HYDRAULICS:

CRIT

ANNULUS VoL./ ANM
TYPE UNIT VoL VEIL. VEL.
- DC/OH 0.274 47 56 106
I HWDP 70H 0,398 33 39 ?0
DP/0H 0,398 190 39 A
DP/CSG 0.411 290 38 0
DP/RIS 1,325 84 12 71

TOTAL VOLUME 644

" RIT HYDRAULICS:

PRESSURE DROP 2674.0
% SURFACE PRESSURE 89.1

PRESSURE EREAKDOWN:

SURFACE 93.7
STRING 924.,2
RIT 2674.,0
ANNULUS 23,6

LAG: 41.6 MINUTES 2624

FIL.OW RATE 6350

TYPE OF
FL.OW

LAMINAR
LAMINAR

LAMINAR
LAMINAR

LAMINAR
TOTAL

STROKES #1 AND 2790

HHP

HHP /sqin

TOTAL  3675.6 PUMP PRESSURE 3000.0
BOTTOM HOLE PRESSURES:

DENSITY

UNITG

NOT CIRCULATING: MUD WETGHT 10,40

CIRCULATING: ECD 10,49

PULLING OUT: TRIP MARGIN 0.18

EFFECTIVE MUD WEIGHT 10,22

1014 -
8.60

% DIF

HYDROSTATIC PRESSURE
CIRCULATING PREGSURE

GLIP ABCEND
VEL VEL
1 R

0 38

0 38

0 37

0 12

PRESGURE DROP

STROKES &2

IMPACT FORCE
JET VELOCITY

FERENCE 22.5

ESTIMATED SWAR

BOTTOM HOLE

PRESSURE

PRESBURE
DROP

Ny O e O
»:ambéq

My
i
o

1876
163

PRESSURE
LINITS

a661 .4
268%5.0

47 .2
2614.2
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lHYDRﬁULICS ANALYBIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH. _1600,0 AND TVYD 1600,0

IlSPM 1 6

5 SPM 2 65 FILOW RATE 650
I ANNULAR HYDRAULICS:
ANNULUS voL./ ANN CRIT TYPE QF SLIP ASCEND
I TYPE UNIT VoL, VEL. VEL. FL.OW VEL. VEL
DC/OH 0,274 47 b 108 LAMINAR 1 55
HWDP /0OH 0.398 33 39 el L.AMINAR 0 38
DP/OH 0,398 229 ki 92 L.AMINAR 0 38
DP/CSG 0.411 290 38 91 LAMINAR 0 37
l DP/RIS 1,325 84 o) 7o L.AMINAR 0 12
TOTAL VOLUME 684 TOTAL PRESSURE DROP
ILAG; 44,2 MINUTES 2875 STROKES #1 AND  287% STROKES #2
I,BIT HYDRAULICS
PRESSURE DROP 2612.3 HHP 990 IMPACT FORCE
l‘/. SURFACE PRESSURE 88.6 HHP /sqin 8,40 JET VELOCITY
PRESSURE EREAKDOWN:
SURFACE 52.7
STRING 937, 5
RIT 2612.3
ANNULUS 25,0
TOTAL. 3627.% PUMP PRESSURE  29%50.0 % DIFFERENCE 23,0
lBUTTUM HOLE PRESSURES:
DENSITY
' UNITS
NOT CIRCULATING: MUD WEIGHT 10.16 HYDROSTATIC PRESSURE
CIRCULATING: ECH 10,25 CIRCULATING PRESSURE
PULLING QUT: TRIP MARGIN 0.18 ESTIMATED SUAR
EFFECTIVE MUD WEIGHT 9,98 BOTTOM HOLE PRESSURE

PRESGURE
DROP

=EN I s
et WO e N

pos

J
&1

S

1832
163

PRESSURE
UNITS
2773.3
27983
49,9
2723.4
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lHYDRAULICS ANALYSIS PROGRAM

IHYDRAULICS CALCULATIONS AT DEPTH_ _1700,0 AND TVUD 1700,0

SPM 1 62 SPM 2 63 FLOW RATE 625
I ANNULAR HYDRAULICS:
ANNULUS VoL./ ANN  CRIT  TYPE OF  SLIP ASCEND PRESSURE
TYPE UNIT VoL VEL. VEL. FL.OW VEL. VEL DROP
DC/OH 0.274 47 54 104  LAMINAR 1 53 6.2
HWDP /0H 0.398 33 37 88  LAMINAR 0 37 1.0
DP /0H 0.398 269 &7 88  LAMINAR 0 37 8.4
DP/CSE 0.411 290 36 87  LAMINAR 0 36 8.3
l DP/RIS 1,325 84 11 68  LAMINAR 0 11 0.1
TOTAL VOLUME 724 TOTAL PRESSURE DROP 24,0
l LAG: 48.7 MINUTES 3018 STROKES #1 AND 3066 STROKES #2
"BIT HYDRAULICS:
PRESSURE DROP 2401, 0 HHP 875 IMPACT FORCE 1684
% SURFACE PRESSURE 82.8 HHP/sqin 7,43 JET VELOCITY 157
PRESSURE BREAKDOWN
SURFACE 48,9
STRING 897.6
BIT 2401.0
ANNULUS 24,0
TOTAL  3371.6 PUMP PRESSURE 2900, 0 % DIFFERENCE 16.3
ROTTOM HOLE PRESSURES:
DENSTTY PRESSURE
UNTTS UNITS
NOT CIRCULATING: MUD WEIGHT 10,10 HYDROSTATIC PREGBURE 2929.2
CIRCULATING: ECD 10,18 CIRCULATING PREGSURE 2953, 3
PULLING OUT: TRIP MARGIN 0,17 ESTIMATED SUAE 48,1
EFFECTIVE MUD WEIGHT 9,93 BOTTOM HOLE PRESSURE 28811

!
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COMPUTER DATA LISTING : LIST A

INTERVAL . .,

DEPTH,

ROP .,

WOR,

RPM.

MW .

ildc "

HOURS,

TURNS,

ICOS8T,

CCosT.

Pl:) .

FG L]

: ¥ [l *
’ ] . ’
[} . . .
’ ] ? .
0 s ] .
] ] . ®
] . . ]
) [ t B
B ) ® '
® : 3 .
) T . ’
. + . i

v ALL depth records (data not averaged)
e, Well depth,in MeTréﬁ

v e . Rate of penetrationiin metres/hour

v a0 s Wedaght on bit,in thousands of pounds

« + + 2 Rotary speed,in revoloutions per minute
v+ . Mud weight in,in pounds per gallon

« o+ . Lalculated "d" exponent,corrected

for wvariatiens in mud weight in,
vsing a correction factor eof 10 ppg

v e e . Lumulative bit hours.The number of

hours that the bit has actually been
"on bhottom”,recorded in decimal hours

e oo, Rumulative bit turng.The number of turns

made by the bit,while actuallyon bottom”

v 0o Incremental cost per metre,calculated from

the rate of penastration,in A dollars

e CQumulative cost per wmetre,calculated from

the drilling time,in A dellars

v s Pore pressure gradient,in equivilant

pounds per gallon.,The pressure exerted
hy the fluid in the pore spaces of the formation

v s Fracture gradient,in equivilant pounds penr

gallon,The pressure required to Fracture
the tormation,calculated by the DRILL
peogram using Eaton’s equation

It is dependant on the pore pressure,the
overpurden gradient and the matrix siress,
This valve may be modified by leak-off
information



l‘?IT NUMRER &
HTC Q8C 3AT

LOST 2400,00
FOTAL HOURS 7,59

DEPTH ROP- WOR

210.0 30,0 12.0
20,0 60.0 12.0
Z30.0 150.0 10.0

240.0 100.0 8.0
250,0 105,00 8.0
260.,0 75,0 8.0
265, 0 a0.0 6.0
270.0 1006.0 8.0
27%.0 7%,0 8.0
280.0 60,0 9.0
28%, 82.0 8.0
290, 82.0 10.0
36,0 10,0

OQQ

293,

300
30%,
310,
310,
320,
31..\.'.
330,
335
340
345

6.0 10.0
72.0 10,0
72,0 8.0
110.0 8.0
110.0 6.0
136.0 8.0
136.0 10,0
1%1.0 11.0
151.0 11.0
141.0 8.0

ST OIS D =

- . -

142.0 12. 0
152.0 12.0
196.0 10,40
198.0 10,0
146,00 10,0
46,0 10,0
165.0 12,10
K i 165,00 12,0
AP0, 205,00 12,0
IPE, 0 200,00 1%,0

‘Sl::')u
360
365,
370
I7E,
300

e Jwa Qi e I ca J8 o Bt e B X 1

—
R

400,10
0

16%, 0 8.0
405, !

60,0 10,0
410.0 183,00 15,0
41%.0  18%,0 14.0
420.0 227.0 12,0
425.0  220.0 10,0
430.0 202.0 15,0
43%,0  202.,0 16,0
440,0 141.0 15,0
44%,0 144,0 10,0

I 350

TADE CODE

QIZE
TRIP
TOTAL

Mb)

8.6
3.6
8.6

8.6
8.6
8.6
8.6
8.4
8.6
8.6
8.6
8.6
8.6

8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6
8.6

8.6
2.6
8.6
8.6
8.6
. é
8.6
.06
3.6
.4

8.6
ﬁ . t':.l
8.6

8.6

8.6
8.6
8.6
8.6
8.6
8.6

TIME
TURNS

"o

1.06
i,489
{1, &4

.71
0.70
0.77
0,82
.71
0.77
0.84
0.7%
0,78
.97

0,97
0,83
0,80
0,70
(1. 66
0,65
0,68
.67
0,67
(1. 64

(1, HY
0, &6
{1, 5%
0,59
(1.64
{1, &4
1, &7
(0, &7
“ ' £
0, &%

.61
{1, &%
0.&6%7
0,68
{1,559
(0,47
0,65
{1, OHé
.74
(1,67

111
17,500
2.4

62594

HOURS

0,23
.40
.47

0,57
. &b
0.80
a.20
0.9%
1.01
1.10
1.16
1.82

1.36

1.49
T
1.43
1.68
1.72
1.76
1.80
1. 83
1.86
1,90

1,94
1.97
1,99
a,an
2005
2,08
2,011
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NOZZLES
BIT RUN
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TURNG
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3120
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5163
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Q07
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10514

11555
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12722
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V7316
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118
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VL 61

35,42
R
47 .23
70,84
3% .42
47 .23
59.03
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Y8, 39

98.39
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26,04
23,46
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ER I R
17.8%
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DEPTH

450, 0
455.0
460, 0
465.,0
470,40
475, 0

480,40
485,10
490, 0
495,10

age. o
H0%.0
G10.0
».lld.ﬂ
\JLO 0

25,0
u'?)ﬂ.ﬂ

970,00
75,0
S80.0
g3, 0
H%0.0
ues. 0

H00.,0
605G, 0

H10.0
15,0
H20.0
&E25.0
HA30., 0
635, 0
H40.0
645, 0

HAH0, 0
&85, 0
HE0L0
HH5, 0
H70,0
678, U
Haa,

HEBH, ﬂ
HF0. 0
6P .0

ROP

144,10
128.0
128.0
161.0
161.0
130.0
120.0
114.0
114.,0

HO.0

&0.0
143, 0
143, 0
120.0
120.0
100.0
152, 0
176.,0
141.0
133.0

123.0
20,0
190.0
188.0
170,0
174,0
184.0
173, 0
143.0
130,0

7%.0
8,0
80.0
28,0
36,0
30
42,0
66,0
110.,0
145,40
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106, 0
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48,0
145,40
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15,
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16,
13,
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1

15,
20,

20,
17,

15,

"u

0
(
0
0
]
{t
{1
¢
{i

]
(1
{
0
0
Y
(i
]
0
.

0
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G
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8.6
8.6
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8.6
8.6
3.6
8.6
8.6
8.6
8.6

8.6
B.6
8.6
8.6
8.6
8.6
8.6
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8.4
8.6
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8.6
8.6
8.6
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1] (.' 0 «
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“ ('J(
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.71
0,87
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0.73
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0,734
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.70
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2.7
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DEPTH

700.0
705.0
710.,0
715.0
720.0
7a%.0
730.0
1.3»!'

740,0

745,10

750.0
755, 0
760.0
765.0
770.0
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780.0
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?

4

0

16 7.80 67973 49.1% 537,22 414,
77 7.92 H9070 431,95 536,00 8.4 14,
P3 8,12 70801 681,15 H37.66 8.4 14,
g7 8,33 A7V FHELHD DBA0L,12 8.4 14,
L8O 8.46 7IRV0 AN4.10 H39.15 8.4 14,
42,0 150 10,3 74 8,47 74058 38Y .80 GAY .48 8.4

4%.0 1560 10,3 2,10 g.91 27961 1221 54%  8B.4 14,7
36,0 150 10,3 1.87 .14 go030 814,80 Ba47.92  a.4 147
34,0 150 10,3 1,40 919 BOAB0 177,10 94%.94 8.4 14,7

jneiRess
B

Jt b b e e Senl el

S B PON LD

re

i
-
A

o R salis U s Al s SRS N« SRS aNE « RS L

NN N N e

I N

~

SEE

14,7



DEPTH ROP  WOR RPM MW "d"c  HOURS TURNS  ICOS8T  CCOST

‘a
o

1579.0 45.0 30.0 150 10,3
1580.0 47 .0 35,0 150 10,2
1581.0 76,9 35,0 150 10.2
1582.0 78.0 34.0 150 10.2
1583.0 9.0 36,0 150 10.2
1584.0 9.3 36,0 1850 10,2
1585.0 49.0 34.0 150 10.2
1586.0 34,0 20.0 150 10.2
1587.0 16.9 26.0 150 10,2

13 .21 80680 78.71 538,99
.18 9. 23 g0872  7EH,36 534,11
(4 9 .25 80989 46.30 529.03
02 @26 81105 4% .41 924,04
84 9. 46 32905 708.40 525,92
82 9. 65 84603 6H68.30 527,36
16 . 67 84786 72.29 522,81
kY ¢.70 g5s0%1 104,18 518,66
c 33 Q.76 aE584 209,59 515,63

HoHD DL DD DD
BN

3 W 0N WC 0N o

1588.0 6.2 36,0 148 10.2 1,79 O 87016 571,29 516,17 @ 14,
15892.0 3.3 44,0 148 10.2 2,10 19,22 1073 B2E 8.4 14
1590.0 4,0 41.0 148 10,2 2.480 0,47 CoERE, e H2h ; 1

VM
&
e
RS

1201 IR

. %

1591, 0 3.0 38.0 149 10,8 2.04 ﬁ

¢ .21 4 14
1592.0 S.4 26,0 149 10.2 1.67 11,040 GOOEE ¢ OBR2 e 3.4 14,
1593.0 29.0 29.0 14% 10,2 1.26 11,03 128, 0 T noa 1Ay
1594.0 32,0 29.0 149 10.2 1,23 11,06 110, e R TR 4 14,
1595, 0 32,0 26,0 1492 10.2 1.1%  11.09 110,5% 921,10 8.4 14,
1596.0 I6,0 28,0 150 10,2 1,19 11,12 GPTEG 9B, 3% B1Y L35 .4 14,
1597.0 30,0 20.0 150 10.2 1,13 11.15 eBO36 118,07 513,76 B.4 14,
1598.0 15,4 28,0 150 10.2 1.42 11,22 0614 230,00 B11L.2% 8.4 14,

oW
IS

780 11.39 100140 600,34 512,67
A8 11,41 100349 B2,37 508,00
27 11,440 100630 110,6% 504,07
37 11,49 161080 177,10 s502.007
11,853 101414 17%1,19 498,92
07 12,07 106252 1904 11
0% 12,57 110752 1771 921
05 12,87 1134052 1771 G2

1599.0 9.9 34,0 150 10.2
1600.,0 43,0 32.0 1850 10.2
1601.0 32,0 32.0 150 10.2
1602.0 20,0 30.0 150 10,2
1603.0 27.0 32.0 150 10.2
1604.0 1,9 32,0 150 10.2
1605.0 2,0 2.0 1350 10.2
1605.6 2.0 32,0 150 10.2

-

.4 14,
414,
14,
414,
.4 14,

A TIPS
u
VODOD 0D
B

1
fp]

NENINE NI NN NN

3

1 3

-

S RS B N

3 Ng o

14,7
14,7
4147

3 NI

VAR BN



BIT NUMBER & TADC CODF W7 TMTERUAL PORT e AT7PFR L0
HTC J22 SIZE o ?‘i:l] NOZZLES 13 13 1 A
' COsT BR40.,00 TRIP TIME 4. b BT RLUMN 1 1 4
TOTAL HOURS b 95 TOTAL TURNS 48541 CONDITION a2 ORe GDLO ﬂ it

DEPTH ROP WOB RPM MY vd e HOURS TURNG 100wy coony pp s

1606, 0 21 RS0 20 10,2 1 i
1607.0 4.3 30,0 120 10,2 1., .42 3046 G
1.

' ? 4 019 1371 1H8
1608.0 Fo6 30,0 120 10.,1% 0.7 IRELEE o

\U‘H\’ /.4 14,7

1, &0 .83 G969 454 P17
1. &% 1.01 72190 6H3xE

1409.0 7.8 31,0 120 10.1
1610.0 G.b F2.0 114 10,1
1611.0 HO3 3200 114 1001 1,465 1.17 (276 G682
1612.0 7.7 34,0 114 10,1 1,62 1,30 164 460
1613,0 7.7 34,0 114 10,1

1. &aa 1.43 10053 460

1. 86 10941 460 e
1,87 11040 51 2083
L0y 11156 &0 #6H1
cHA 11357 1ha =237

1614.0 07 32,0 114 10,1 1,60 1
1615.0 6.0 3200 114 1001 0.97 1
16160 weL0F0,0 114 10,1 1,00 1
1
1

b b L
pa
2
3

1617.0 34.0 29,0 114 10.1 1.14
L3 11473 60 PeeR

,.
o3

1618.0 u“r‘.(l 29,00 114 10,1 0,99

1619.0 6,0 30,0 114 10.1 0.983 1,65 11583 av 2083 8.4 14.7
1620.,0 63,0 30,0 114 10,1 0,98 (I V3 b 1P0E f.4 1400
1621.0 1.6 30,0 114 10,1 1,46 1.7 334 1H6T B4 14,8
1622.0 A0 F0,0 114 10,1 L8 i, 7Y e 34 1408
1623.0 A3.0 30,0 114 10,1 0,94 .21 A0 T4
1624.0 47,0 30,0 114 10,1 1.0& (R I
1625.0 7H,0 27,0 114 10,1 !'J VR 1.8 Bo4 14,49
1626.0 HL0 28,0 114 10.1 L84 t . 8% .4 1a
1627.0 24,0 28,0 114 10.1 '1 .P:’ 1. 8% B.4 14,9
]

.,
2
—
~,
‘-»4
—
C
fon]
P
oo
e
Sl
B
oo
=<

1629.0 8.2 34,0 114 10,1 1,861 2013 14897 450 104E 8.4 14,8
1630.0 40,0 33.0 114 10,0 1,14 2,016 1 Hoan 0y P "4 14,8
1631.0 33,0 30,0 114 10,1 1,14 ; # 167 Y Boa da
1632.0 %':}2'-’, OB, ﬂ 114 10,1 8,89 43 b1 SRR R
1633.0 2.0 28,0 114 10,10 1, 01 EX } g.4 14
1634, 0 H'r 0 »8a, (} 114 10,1 0,8 4.4 i R S

1635.0 G0 26,0 114 10,10 0.806 S 1T007% 2.4 14,8

1636.0 R0 28,0 t1g 10,1 0,we 2 PEPG O RL PP 91640 4 1s 0
1637.0 SO0 20,00 114 10,1 4,94 &R 1THB%7 52, ny 8.4 14,8
1638.0 PhHoO 28,0 g 1,1 0,8 A TEP4T 440,01 a4 14,068

16390 Y40
1640.0 40,10
16H41.,0 B0
1642, 0 3 ll {1
1443.60 f..’.f.? . 0
1644, 0 Sl

28,0 1149 10,010 1,00 i3 16074 &%, 5% B6Y, 29
42 S S O - T O { O Y G £ 1 oL RE 162495 88
3 i:
2

&
py
3

] o]

{085 Q46,01 8.4 14,7

57 ,1% BAZ 16 B4 :
oAN BP4.86 0 B,4 14,

1,480 w44 1 '/il Uii ‘ii;'! g 807,101 B.49 14,

&Y
Sl
2
J

L0 11 1001 0,%0 B 163HE
A0 114 10,

1.7 t’v 2o ToHaHe?

ol
[

Bh00 114 10,

2% 00 114 10, .12 .48 114,26 78%.07 8.4 14,0
]

1
1
1
SHL G114 10,1 0,97 R XY
1
i
1

g

1645, 0 4,0 &Y 4.4 14,
1646.0 105,00 25,4 114 10,1 0,%9 2Lonih 17 fh 1 WA g e
146547 .0 280 7’?‘. o 114 10, 1,15 A 17683 1Ro. S I
1648.0 S0 2R 0 114 10,00 6L SR LRI "‘1 S R T A

I' 1628, 0 8.5 %4,0 114 10.1 1.60 2,01



I DEPTH ROP - WOR RPM MW "dre HOWURS  TURNG L0051 o005t 6 F

164%,0 47,0 22,0 114 10,

ll 1650,0 17,0 21.0 114 10, (}
16%1,0 40,0 21.0 114 10, gt a

1652, 0 S0.0 2.0 114 10,
16%%,0 4.6 28,0 118 10,

Peb gt el get hed hed ed et D D

1654,0 Hu0b JEL00 118 16, ¢t b

THEE, 0 Tahoi 29,0 118 10, S i

1556, 0 G40 $""}" JOo11g 10, n , S
T&HE?,0 S, 0 B0 0e 1001 0Lee A U AT I A
1558,0 BECEORPL6 118 10, 1o 3.0 ATAT0 10a 0% 05,0 S AL
1659, 0 18,7 27,0 118 10,1 1,29 A.a7 SATRE IR 41 o0 04 B4 14,
1H80,0 A0,0 26,0 118 16,1 1,20 3,32 A4 1FY 00 S11.08%Y 0 B4 14
1661.0 S0 26,0 118 10,1 0,95 G AR é a.4 14
1662, 0 R0 P60 118 1aL 1 1,60 KLEE AIIVA b T4 014
1663, 0 S0 26,0 118 10,01 1,146 3R AIHAT g4 14
1644.10 44,0 28,0 118 10,0 1,07 F.041 237948 B4 14
1665.0 44,0 28.0 118 10,0 1,487 G X HRGEY f.a 14
1666.0 3.0 8.0 118 10,1 1,15 oAb R4VIE fe 1A
1667.0 43,0 "..?(j MU - I N (S O O X.49 REX KLY S IR
1668.0 4.1 28,0 118 10,1 1.,0% 3,51 el T g4 14

1669.0 8.5 30,0 118 10, 55 A HE L4 14
1470.0 9.1 31.0 11% 10, 2 7 3.80 .4 14
18671.0 23,0 31,0 118 10, g e x.87 8.4 14
1672.0 38,0 31,0 118 140, 14 .89 8.4 04,
1673.0 Ja. 0 29.0 11& 10, 1R x.e2 w4 14,
1674.0 35,0 29,0 11a 10, 14 3,98 4 14

1675.0 25,0 29,0 110 10,
l(>7€>.0 ~.r...ﬁ rc)-“ lJ.O 1.“.
1677.0 42,0 27.0 110 10,
1678.0 35,0 27,0 110 10,

.:‘?’ 3.99 ""H' ‘»’ 141,68 51%,78
11 4,02 28068 110,69 j
R (341 4,04 "’H"'"’ GO 57 RGN Y D B

1 MR
B 4,07 QO42F 107, 3E ATL, 6T

14,

e
0
=
[sasall s Ret RNz
L
—t
-

1679.0 47,0 27.0 110 10,
1680.0 20,0 27.0 110 10,
1681.0 24,404 29,0 110 10,
1682.0 A0 26,0 110 10,
1683%.0 15,06 28,0 116 1a,
1484, 0 13,04 28,0 110 10,
1685.0 BELAH FE.0 110 1,
lmu,.[] 1.0 332,00 110 14,

B 11010,
118 10,

LOR 4, 0% PRESST
AW 417 2ETeY
IO S B T2 ()
67 4.0 #opas 93,
CEG 4.R8 PReTL ARy,
A% 4,34 30143 264
CG0 4.3 E0RBE 66,
LAY 4.,4%  A08BBGL 3pP
VRGO 4L.E7 0 BITER 454,
JEE 4L A7 3RA0Y 33V

B4 14
8.4 14.
0,4 14
B4 14,

4 14,
8.4 14,

4 14
§.4 14
8.4 14
8.4 14

b i tmd gk Jeb ted el el el e
®
e

- —
Fisen ]

166% .0
145%0.0
1691 .0
Tawa, o
1493 .0
1694, 0

LY U
140,
10,
Hﬂ 14,
118 10,
Tig 14,

1R 4,70 APH00 96
T R S &4 ‘51"” B
U 4, By TAROOE 471
a RS ’HlWh 00

' R ER

w0

a.4 14,

-

Lol et
s s e )
(SRS a2 ]

QP y 3 14
1695, 0 110, j P I S
16946, 0 g o, Rt E I
Y6R7.,0 118 10, &l 4

. . s S et st el st et sas
el il ted Ted et Dl feed b e S
>,
s

1698, 0 T1e 140,

150

R i s T

[

-

o

s e

~ e



REPTH

1699.0

1700.0

1701.0
1702.0
1703.0
1704,0
17053.0
1706.0
1707.0
1708.,0

1709.0
1710.0
17211.0
1712.0
1713.0
1714.0
1715.0
1716.0
1717.0
17218.0

1719.0
1720.0
1721.0
1'.:’2?.2.(1
73,0

ROP

Pl REsci st
s pliEee B

PARGINES

B S I s L A I T ) N 09
SN N 1] G :
oo oSS

==

2T

= & T
W N D

S
i

B 1

.8
17.0
Bh, 0
é, 0
40,0
4.0

BY .0
14.4
HEL3
2.1
&H.0

Wik

30.0
0.0
AL
33,0
KX
F0.0
30, ﬂ
30,

32, ﬂ
26,0
25,0
2%, 0
2h 0
29,0
Pe 0
29,0
YU
3G.10
30,0
30,0

26,0
280
26,0
KXIRU
RPN

RIFM

118
118
118
118
118
118
1148
118
118
118

118
118
118
118
118
118
1ia
118
118
118

118
118
1148
118
118

10,0

10.0
10.0
4.0
10.0
g9
9.9
l?,(.',}
.Y
e.9

9.9

9w
9.9
9,9
9,0

"o e

1.06
1 0 I;f{

e
1.08
1,40
1,74
.l_ s ? o
1,37
L O
.10
1
i

.......

HOURS

w8
‘J 0 \..tl
5,38
.40
B, 43
G Al
R ¥
g

5
‘l ' !"z

WY
W68
L7
o8
b4
6,30
b33
Ho 3G

& R7

&40

AR
&, S8
6 ‘"i '3
(‘\ \

&, 80

TURNG

R6707
36959
A7ALE
A7EH78
A77 804
37BHY
wﬁﬂwm
B 5T

KH.LL
EO0GT

KPR

BEEET
4U09A
S1EA0
QRGP A
4393
A4 36
442910
L4467
44635

GB{TEHE

450247
45551
BEHTAY
47HND

teonT
"'}‘;) 7'..;'
126,50
AR08
82,37
104,18
A IR
RPN
101,86
SRR LO0
The 04

161,00
g5wn
SAD L RE
7HE, 63X
PE2 L
208,35
PELRe
77 un
a8, ue

834,33

60,03
AT 9
150, 02
389, 02X
K

censT

GAO b6
427,44
4%, R4
421,78
418,052
I S A
411,44
408, 35
A06 . 60

404, 5%

407,60
395,04
AGT
A0
H806, if" '7’
4G, 4
401, \{"."'
Ay

A,
388, 75
B, 90
306 9P
IR, 65

14.9%
14,9
14.9
14.9
14.9



COMPUTER DATA LISTING ; LIST R

1040 even tr0n 10as sr wehe semy Bess cnse beed beet o cone SsEe feu Sres beve Sir0 O os tate soes ans ubw sove see bese beo

INTERVAL . . o+ » 10 m average

DEPTH, . . . . . .+ + . UWell depth, in metres

A

ROP, , o v « « v v+ v Rate of penetration, in metres per hour

RIT RUN, . . v + + +  Depth dinterval drilled by ths hit, in metres

HOQURS, . . . . . . + . Gusulative bit bhours.The numbher 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”

TATAL COST . . . . .  Cumulative bit cogt, in A& dollars
cosy. . . . . . v o .« Incremental cost per metre, calculated
from the drilling time, in A dollars

cecost., . . . o o v . . Cumulative cost per metre, calculated
from the drilling time, in A dollars

IC . . . v .« v . . ., ICOST minus CCOST, expressed as a positive
or negative sign.When the bit becomes worn,
this shouvld change from negative to positive



I{I T MUMEBER - TADC CODpE 111 TNTR 3 gy O

" (= R - LU LI TNTITR UG o (R B a0
HTE Q8C 3AY BIZE 17 aan NUKZiK& ( P .d ‘“
CosT 2400.00 TRIP TImE B4 BIT RUA HBB.U
TATAL HOURS 7 Ay TOTAL TURNS HPER CONDITTON T RS GU,L006

DEPTH ROP RIT RUN HOWURS TURNSG  TOTAL COST TEOSY CcecosT I-C

210.0 A, 0 7.0 i, 23 1820 V1727 .27 18 1676 -
220.0 60,0 17.0 .40 3130 12317, 60 HYL0% 0 V24,046 -
230.0 150.,0 s7 0 0,47 A640 12553, 73 PR AT 464,95

240.0 1G60.0 ”7 0 0,57 4420 12907 .93 I8, AR 348,86 -
250, 0 10%,0 47,0 .64 H1H63 13245, 27 FAR.FE 281,81
260,10 ZE00 57200 6.G0 L2033 13717.573 47023 240,606 -
270.0 H6 7 67,0 i, 9% TRV E 14248, 03 HRL1E P12.67 -
280.0 bHb 7 770 i.10 35473 1478013 HELO1E 191,99 -

290.0 82,0 (AR 1A w4 1521, 08 AR, 00 174,85 -
00,0 36,0 2700 1, 4% 3 14195, 97 LR.3Y 166,97 -
F10.0 2.0 1a7.0 1,63 THaRT 98 4%, 1y 1RE, 94
F20.,0 110,46 iy 1,72 prengn, R Ao A 5
$330.0 1360 170 1,80 TS, B fEL A

340,0 151.0 137.0 1,84 THHD PFEGG PR af, e
350.0 141.5 147.0 1,94 18156 TF7H™ 5 O3 &
3650, 0 17206 18720 1,99 1 ST SR TR PO e

- .

3720.0 180, 6 167,00 I T6H1TA FRE R BATIIRE! i

3e0,0 165, 177,40 2.1 1He3R0 18370, &0 21,4

390,0 182.8 187,06 P ) 17104 18564, 32 15, 87
2R 17570 187460 .20 1%, 50
oo

400,0  1680.8  197.0 ; -
410.0 171.6  PO7.,0 ? 18064 1RGEH. 62 70, o

420,0 #03.%  217.0 7 18476 19140, 57 17, LY

430,0 P10.6 PP7LO0 16089 19300, %4 6,00

440,0  l66.1 237,00 P 1RGP xn’ ST L

450,0  144.0 2470 P 190R% a,.?w 24,6

460,0 128,00 PE7.0 P 20639 90044Kﬁ3 NN

470,0 161.0 Pa7.0 PLohd 116 POPG4. ST PP, a0

ABO,0 1F6,0 Y70 R7E o R1E07 POBIG, 67 TP

490,00 1140 PRV, 0 L : pORAY .67 R1, 07

500, 0 60,0 BY7.0 gLV RRYEA 21436,01 59,03 -
510,014,060 307.0 3 D4EGD PLABE, 70 P4,77

s20,00 120,00 E1F.0 % D4 PIPRN,BE 29,5

530,0 1206 BA7.00 K.P1 2EY3R ARPT4, A8 P9, B6

540,0 1%46.6  AA7.0 RPT O PEATE PORQG LT PP 6P

EH0,00 197,68 3470 O35 Y143 DRy GE v, 7

B60,0 122,101 BE7.0 .44 P7RAL . PRO6T.G4 PY.00

570,0  178.5%  B67.0 3.49  REA0Y APGGL P 19, R 4
50,0 178.9  BYY.0 B Pana. PR 1560 Y
50,0 167.9 3870 R, PEROTE LT S8 v
600, 0 9.1 3970 3,71 300 BAO04T 6B BT TR
6£10.,0 ae, 1 407, 0 AL WA 41}“” AAA48Y TR a0, 21 HuL QY
HEW, 0 48, &6 41%7.0 4,004 ﬂ; RS PRIV A0 e AR LA 2
630, 0 0 B R Vo 4,87 FE0GEG PEIOS. 46 $0.77 nd.1a s

Nl N B B BN BN B BN B B B DD B B B EE B .



'

DEPTH

640, 0
650.0
H60.,0
&70.0
H380.,0
H90.0
700.0
710.0
720.0
730,40

40,0
750.0
2H0.,0
770.0
80,0
V86,0

ROFP BIT RUN
P78 437, 0
L8 447,10
79 457,00
&7, G670
48, 477 .0
35.9 AE7 .0
(9,46 497.,0
47,1 H07.0

ra

.3;> ~3

AB.9 E17,0
527, 0

e 4

43

e e

Wt %‘z ’ s
b & o4 e,
.)4) ' ;.'.'xv

46,2
““n“) \‘\ :0

HOLe

R S
4, 4

s e
4,75

:’3'?'\"." )

BRGR

\ffﬂ{\,-’\h

”/«m
.qt:}f,r‘)...{
48R
R DT g

‘Z/(u 1
Be174
HOR9N
H1814

&(\w"
37084

ot g e
\.‘{\ P S




BIT NUMRER 2 ranpc capr 114 TNTERUM Pl e PRED
HTC X3A SIZE 13 R0 NOZZLES 15 15
LasT 1440.00 TRIP TImME S BIT RunM G

DEPTH ROP BIT RUN HOLIRS TURNS  TOTAL COST TeasT cocosT

790.0 A6, 4,0 .1 &91 14407 ,7% 9 A607
200.0 A5 4.0 (.40 28346 15416, 48 101 1101
#10 .0 48,5 24,0 LI O 4883 16249, 21 BR,25 677,095

B20.0 38,4 34,0 0. a9 1AL 17170, 41 WeLre BOE, 0
830.0 a2, 44,0 1. a1 ﬁ“?” 12601, 81 4%,14 400,04
ga4a0.,0 S8 B4, 0 1,19 Qo 18211.94 sl 0y B37 .86
g850.0 03,2 a4, 0 1.5 1 {} aan 184637, 82 4 2

860, 0 07 b 74,0 1,43 160 8A, B Ao
g70.0 4%, 0 a4, 0 1,65 : . u& T
S2e0.0 20,4 74,0 P
qe0.,0 1703 g, JA

F00,0 RS 1140 K
§10.0 40,7 1P4.0 %, R

20,0 49,9 134,10 AL EA
30,0 Fa2,7 144, @ AL 0%
40,0 29,6 154.0 4, 1%
SE0,0 AlLE 164, 0 4, Y
60,0 274 174,10 4,89 4 1aas
70,0 A3 184, 0 [N GERTES
e840, 0 20,0 194,40 GLha G4 :
?90.0 o, 8 204, 0 .94 REQER
1600.,0 13.8 P N &6 : A7EHLA
1010.0 17,3 RN I 704 &0 l l *-} ARG LT

1e20.0 19,3 SR4L0 FAWES 8618 41454, 19
I";

1030, 0 18,0 44,0 G.31 eP1ER AR4ET | T

1040, 0 P40 PE4,Q 8,73 44THE

1050, 0 PELE P64, 0 gLol6 PESE 46447, s

1060, 0 PE. 6 P74 §LUEE TRy 4TRRE T

1070, 0 TELG PB4, 0 gLRZ @§1aan 4BE1 4, 58
ES

1080, 40 A1LA A R 10,14
1a90. 0. T A, g 10,42 50919, 90
1100.0 A4 2 St e, nleny . 0
11104 41 .1 IRYCE I LI (g ?lU&U apey et

49944,

12a.,0 A3 GRG0 1ELEe VWvV*

1130.0 2%,8 2440 11,61 BH7PPT 3 y
1140.0 SR LI Ah4 .0 12,10 IULUQU SEOTE 6
1
!
|

)]
1150,0 10,9 T I FRCIR (R N 1R B HOTTR, 3
1160.0 7.9 AF4 L0 : ”

1170.0 10.1 A4, 0

1180.0 8.8 R4, 0 16,41 1%f ié 59

1190.0 - R.F 0 4040 17,48 144 Ui? LY
1200.0 5.3 0 414.,0 19,38 162 RE

1210, 0 15,8 424,0 20,0 ‘?*4 i, P

TOTAL HOURS 27,38 TOTAL TURNE 287640 CONDITION TR GO, TEG



DEPTH ROP BIT RUN  HOURE  TURN®  TOTAL CORT  TeO8T

1220,0 19,1 434, 0 20004 171603
1230.0 aé, 8 444, 0 20,91 1RAVE7
1240.0 19,1 454, 0 21,48 179138

Z”Wﬂ ] 20,7 464, 0 P PP, wn
1260.0 3.0 474, 0 27018 NI B

.
.
e, R4
.
1.

f
1270.0 YA 484, 0 :
1280.0 R 454,10 A ha
‘

T

1290.0 a2, 8 AHig, 0 SR RS ’ ; ot
1300.0 31,7 wha.n TAR 40 lWHUHW Qfﬁ“l.?? v
1310.0 23,7 Ha4 L0 SRLBA 9w aER SRITL,VO 14Y . 54

1320.0 17.0 HBa4 0 24,41 FORAAER 100464, 41 208,77 107,14
1330.0 68 .0 n44 ., 0 S4 L RE O 205060 1o090E, 2% AP e A K
1340.0 7.3 a4, 0 e IR HC  E 1019748, A0 Ga,wn an

1350.0 37,5 Hha, 0 2%, 09 'U”4Hd 10879 0 G4 a0 1t 4]
1360.0 .6 G740 26,88 ; B LR BRER I A SR U
1362.0 4,2 G576, 0 7050 ””491 110605, 0% GIax, 122,410




HTEG XDG BIZE 12, P50 NOZZLES 13

i

DEPTH ROF BT RUN HOLR S TURNES  TOTHL DOST LEOsT LLheT

1370.0 VR &, 0 1, 4%
o 10,0 234

1380.0 1.7 PO A
1390.0 11.& a8,0 R VAt : RS

1400.0 RS A0 4,50 AEHAN Y

oA,
1410,0 b0 48, 0 bl 49uETR BPADE, B0 EE 44

1420.0 Y8 B, 0 VAR T L0250 APOIT G
1430,0 AR, 4 H8 Q0 A EPBAHP 4RNeT,
1440,0 17,0 7,0 IR HWANE ]
1450, 0 16,1 gfa.0 Fa VARG
1460.0 24,0 8.0 QLEY FEELG
1470.,0 9,4 108,06 10,63 gE04a%n
1480, 0 G4 116,40 11.70 Ga1VhH
14835.0 HL 2 123.0 12,50 100438

43

RIT NUMEER & anc copy 135 INTERUAL TaA&2, 0 1485,

casT 1440, 00 TRIP TInME 4.0 BLIT Rl 123.ﬁ
TATAL HOURSG TE S TOTAL TURNG 100438 COMDITTION T7 g G025k



RIT NUMEER
HTC TID4
cosT

TOTAL HOURS

DEPTH

1490, 0
1500.0
1510.0

1520.0
1530.0
1540.0
1550.0
1560.0
1570.0
1580.0
1590.0
1600.0
16056

i
w4

1740.00
12,88

ROP BRI

TADC CODE

SIZE
TRIP
TOTAL

T RUN

TN ]
15,
.

w0
[N

R ]

SO

35.0
45,0

99,0

65,0
FE,0
35,0
95,0
105.0
11%.0
120. 6

TIME

HOURS

6.64
1.18
AR

AL AR3A

7.80
9,23
10,47
11.41
12,487

TURNSG

217
12,250
4.6
113601

TURNS

HR37
8718
18837

28071
REL2E
AWLOG
BEAYE
HA45E
WA
g0a7e
A R
100349
113452

TOTAL.

INTERVAL

NOZZLES
BIT RUN

1485,

CONDITION

cosT

21014.72
22206,
26189,

70

Al

HO124 .71
HBRA4GHE, 99

HA6H10,

TcasTY
Y6

119
KL

363,348
Ja0 . a8
141,79
0L
BEE T8
177,81
D07 .64
438, 48
X332 93

wen,uv

T

0- 160064
13 13 13
120.¢&

k8 60,188

cecosT I-C

4203 -
1480 -
1048 -



BIT NUMRER
HYC J22
LOsT

TOTHL

DEFTH

1610.0
1620.0
1630.0

1640, 0
1650.0
1660.0
1674,0
1680.0
1690, 0
1700,
1710.0
1720, (T
172%,

HOLRS

QE40

& 90 TOTAL

ROP

4,
1! J.f’
A0LE

8.1
23,0
14.6
19,4
R b
1906
18,5
AP
12,4

9.4

BIT

~

. TAhe
GIZE
TRIP

D

=7
12, PEG
4,8
485N

-~

T 1M
TURNE

in

RLIN FIETLHR 5 TURNS

4,4
14,4
w4 A2

7190
1145954
1506

1,6l

R
A4, 4
54,4
Hd L4
74,4
04, 4 4,77
Y4, 4
104, 4 S hE
114,49 & 48
117.4 &,

16H24T
170

A3

:)‘a\") ’
PR7OQ

& ;"\i“':))

NTIRUASY
NOZZLES
REIT RUN
COMDTITION

mral. Ccosyt

PEI0R, 06

PG

O T
IR W

AOTRT, B

f")(""")"'l {} s ‘l(?
AOREE &7
XRPR7, 00
',"i HMOYA, 14

AETEHO 8§
..n'f’%u 18
40349, 9%
416H4% .40
G498, 10
LRLTT LR

TaHDE, &

TeasT

T

e Ga

coosT

R
3 1A
k] l':.;) .r&




COMPUTER DATA

INTERVAL . . o . .

DEPTH., . . . . . . .

FLOW RATE, . . . .,

=

PRIT . . . . . . .

x PSP ’ . ' . b ? T

HHP 0 s s s

HHP/ZGG TN . . o

TIMPACT FORCE . . . .

JET VELOCITY . . . .

SABTENG o LIST ©

10 m average
Well depth, in metres
Mud Flow into the well,

in gallons per minute

Pump pressure, in pounds

par sauare inch

Rit pressure drop,
in poeunds per square wnoh

Fercentage of surface pressure
dropped at the it

Bit hydrauvlic horsepouer
Rit hydraulic horsepouer per
sguare inch of bit diameter

Bit impact force, in Foot
pound per second squared

Mud welocity through the hit
nerzles, in metres per second



RIT NUMRER i IADC CODE 111 T S03 0 TR0
HTC 08C 3AJ SIZE ‘ 17,5040 NOZTLES 2020 20
cosT 2400,00 TRIP TIME &4 BIT RUN I HCI
TOTAL HOURS 7Y TATAL TURNS L2554 COMNDITION T wExoGo.,aonn

FL.OW _ HHE ., IMPACT JEr
DEPTH RATE pap PRIT npap HHP Hiin FORCE VELOCITY

127
127

127
S A

210.0 1200 1720.0 134%5.3 78.2 @41 3.91
220.0 1200 1720.0 1345, 3 78,2 541 A
230.0 1200 1720.0 134%.3 78,2 @41 .91

w41 A8
@18 J.82

240,0 1200 1720.0 134%.,3 R,
250.,0 1190 2200.0  1323.0 &0,

=

o -

260.0 11906 2200.0 13230 60, w18 L e h

270.0 1200 2300.0 1345.3 I I @41 .71 1,/
280.0 1200 2200,0 1345 ,3 &1.2 @41 5091 127
290.0 1200 2200, U 1345, 3 61,2 P41 3.9 127
200.0 1200 2200, : 3 61,2 Y41 .91 2R3 17
310.0 11350 J:UU.U b, 2 a29 E.4% 2051 1:2
J20.0 TIH0 2200,40 S6 .2 829 .45 2051 a2
330.0 1150 2200,0 Gb, 2 8Bee F.4% 2051 122

340.0 1150 2200.0  1235.5 St 2 e Fey 3 2051
350.0 1163 Z2200.0 12680 G7 b 861 3. 2105
360.,0 1165 2200.0 12&68.0 97,6 8&61 A, 2105
370.0 1165 2200.0 126§.0 By b 861 X AR
380,0 11635 2200.0 1268.0 57,08 861 A0 2105
390.0 1165 2200, 0 1268.0 57,4 1 A48 Sy RG]
400.0 1165 2200,0 1268.0 ad b 841 &0t 2105
410.0 1165 Z200.0 12868.0 7L b 8561 3,08 2100
420.0Q 1165 2200,0 1268.0 57,6 8&l .58 2105
430,10 1680 2200.0 108%.7 49 .5 684 2,85 1E0Y
440.,0 1080  2200.0 1089.% 49, % Hi b &L 14
450, 0 ro86 2 '30 0.0 108y.,7 49 .5 686 2,85 14
460.0 1170 2 O 12ve. e G4, 4 @73 63 24

470.,0 mze 2 O 12789 h4.,4 873
460.0 1170 MMMU.U 1276.9 G4, 4 873
490, 0 176 2400,0 1278.9 53,3 a73

eln el PR
Ld Tad i Gd T Lad Ond Ll PO T
or.
o

H00.0 11726 2400.0 1278.9 3.3 873 G 14
510.,0 1176 2400,0 1278.9 B LA 873 63 124
G20, 0 11720 2400,0 1278.9 SR 873 &H3 124
a30.0 1170 2400.0 1278.9% 93,3 823 H3E 124

a340,0 1170 2400.0 1278.9 53,3
wuo.a 170 24108.0  1278.% B3 g73
S60,0 170 2410.0 1278.9%9 WG 873

3 q73

{

1 .
B70.0 1706 2410,0 1278.,9 R a73 A

3

d Dl I O

o o~ 7
Yo i tad fad
i i H

-~

(

—r

1)

N

ot

P\.»'

S

i, 0 1170 2500.0 1278.9 91,2 873 3. 63 S123 124
ava.o 1170 2400,0 1278.9 HELE 873 3,63 R PER:

600.0 1170 2400.0 1278.9 G303 873 3,63 a3 184
610,0 1170 24%50.0 1278,9 Seb i 873 63 2]

H20,0 1170 2450, 0 127%a.¢ YA B73 FhH3 P e 1274
b30.0 1170 2450,0 1278.9 e @ 873 A 63E 2123 124



DEPTH

640,
650,
660,
670,
680,
620,
700,
710,
720,
730,

V*‘m

50,
/u(l
770,

0
0
0
0
0
0
0
0
0
0

0
0
0
1

780.0

786,

0

F1.0W
RATE

1170
1170
1170
1170
1170
1170
1170

120
1120
1120

1170
1170
1170
1170
1135
1135

PSP

2400.0
2400.0
2400,0
2400.0
E’.'i‘":(}(l 0

2500.0
""l(] 0
2500.0
2500.0
2500.0

2400,0
f’ 50.0

..’.‘: aa. 0
2500.0
25006G.,0

PRIT

1278 .9
1278.9
1278.,9
1278.,9
1278.%

1998.9

1278.9
11719
1171.9
1171.9

1278,

1278, ‘?
1878.9
1293.8
1.’31/..]
121700

PSP

B3, A
B33
HE .3
B33
Il
512
51.0
446, %
46,9
46,9

H3.3
S, ?

51,2
1. 8
48,7
48,7

HiP

B73
873
873
873
873
873
873
76H5
765
765

873
873
873
883
B06
806

HHP /

sgdn

”‘i 63

IMpAaCT
FORCE

2123
21E3
ey 7“4

VELOG ]



IIT NUMRBER 3 TADC CODE 114 INTERVAL 7846.0- 13620
HTC X3A BIZE 12,250 NOZZLES 15 1% 15
08T 1440.00 TRIP TIME 3.6 RIT RUN G576.0
‘0TAL HOURS 27 .35 TOTAL TURNS 227640 CONDITION T8 B8 GO0.750

Fi.ouW HHP/  IMPACT JET
DEPTH RATE PSP FRIT apap HHP s0in FORCE VELOCITY

790.0 go0  2970.0
800.0 800 2970.0
810.0 800 2970.0

64,1 P02
£5. & 912
6%, 8 wiz2

1514
181

187

A

i NI N
~3
-3

l 820.0 Q00 2970.0 19G5. 4 b8 w12 74
830.0 fes 2980,0  2079.8 69,8 10401 o, 49

_ 840.0 ae5  2980.0  2079.8 &Y. 8 1001 2,49
l 85%0.0 Qo5 XZ104.0 2079.8 67,1 1401 0,49
860,40 8r5  3100,0 207998 67,1 1001 8,49
870.0 Bes  Z100,0  2079.4 671 1001 ],49

l 8g80.,0 gas 3100.0 2056 .4 Hb . 3 989 .39
890.0 g25  3100.0 2079.8 6701 1001 &, 49
200.0 815  3090,0 2020.% 65, 4 P60 f,1%

' 10,0 815 3090,0 20200 65,4 260 8,15

fe ]
ot

i OTAE

20.0 815 3020

=

2020.5 b Y 860
2080, bb . ? P60

2L 6701 YHE
&8, 0 GH3
&8, 0 Y63

Y30.0 a1s  R020.0
940.0 815 3020.0
YE0.0 g1y 2vao .0
9460,0 g15  2980,0

0

WG S e e Y

T et
s
~3

70,0 a0 o 2740, : Y e B44
Y80.0 700 2800.0 15141 54,1 618 0.4
9e0.0 440 580, 0 618, 2 0.2 159 1. 3%
' 10006.0 #E0 240.,0 206.0 &0, 6 30 0.2%

1010.0 FHU 2680.0  1945.4 FED 861 731

1020.0 420 G0, 0 AR ) hé . b 147 1.2% G560
1030.0 o0 2%90.0 16992 HE 6 HP4 . BY 1587
1040.0 700 2800.0 17160 bl 3 701 HL.94 1602
1050.0 700 2800.0 1716.0 &1, 3 701 .94 1602

'106(].(] 700 2800,0 17160 bl.q 701 S.94 1602
1070.0 00 2800.0 1716.0 &l 701 5,94 1602
1080.,0 oo #2s00.0 1716.0 &1, 71 .94 1TH02
1090.0 700 2800.0 1716.0 &l 701 5,94 1602
1100.0 a0 2a00.0 171460 &1,

701 5,94 1a02
1110.0 700 2800.0 17160 &, 701 H.94 a0z

I 7,
g AN

et gt el et bl
PRI N e :

sy r
P R

bt
[EX RSN

et el gmed wd

1120.0 718 2800,0 1807.9 64,6 754 &, 40

11300 715 28000 1807 .Y Ha L b AT &

1140.0 71%  a800.0  1807.% H4. 6 At &.440

1150.0 715 2e00.0 1807.9 64,6 754 &H.40
{’.

1160.0 7ay  2900,0 1&56.@ Ha.1 786
1176.0 B0 2E60.0 16193 &3, 3 Han

1180.0 00 2690.0 16992 H3 2 L4 L HY 3
1190.0 ves o R800,0  1840.7 65,7 778 .50 A7

1200,0 730 220,00 1866 HRL 9 795 &H,74 1743 137
1210.0 FRAE O 2EH0,0  1891.9 b 4 AN &, 88 1767 138



DEPTH

1220.0
1230.0
1240.0
1250.0
1260.0
1270.0
1280.0
1290.0
1300.0
1310.,0

1320.0
1330.0
1340.0
1350.0
1360.0
1362.0

FLou
RATE

735
735
7354
710
710
710
710
710
710
710

600
725
7a2%
725

L

785

pop

2850.0
2900.0
2900.0
2900.0
2900.0
2900.,0
2900.0
2900,0
2960,0
2900.0

20000
2850, 0
2850.0
2e50.0
2650.0
2850,0

PRIT

1891.9
1891 .9
1891.9
176%, 4
176G .4
1765, 4
1760, 4
1765, 4
1765 .4
1765, 4

1260.7
18046
1804, %
1804, 4
177%.8
17279 .4

PSP

bhb . 4
oY
60,9
60,9
H0. 9
60,9
HO,9
6H0.9

&HO, 9

63,0
H3, A
HhAa, 3
HR 3
YA

bt A

HHP

811
a811
811
731
731
731
731
731
731
731

441
763
7H3
763
71

TR ey
S

HHP
s0in

c B8
.88
. an
c 20

e

.20

cef)
20
ca
v

.74
47
A7
‘;:!

c a7

y . 303

IMPACT
FORCE

1767
1767
1787
1649
1647
1649
16H49
1649
1649
1649

1177
1685
1685
1685
1654

1662

JET

VELDCTTY

138
138
138
134
134
134
134
134
124
134



I BIT NUMRER

S

HTC XDG
COST

TOTAL HOURS

DEPTH

1370.0
1380.0
1390.0

1400,0
1410.,0
1420.0
1430.0
1440.0
14%50.0
14560.0
1470.0
1480,0
1485.0

144

4

b.o00

200

P&p

2900.0
2900.0
2900.,0

A000.0
A050.,0
Aoqa.0
J000.0
X000, 0
A000.0
3000.0
Aa00.0
3000.0
3000.0

IADC CODE
SIZE

TRIF TIME
TOTAL TURNS

PRIT

24753

28703

~
&
E-
e
~1
S
(23

ausa.q

135
12,250
4,0
100438

FASR L

87.8
87,8
87.8

INTERVAL
NOZZLES
BIT RUN
CONDITION

HHE

CAL!
FATE
S

G4l
F6H8
P40
945
70
290
EAR
0
G20
‘;) 1) U

HHP /
Hain

765

VLhG

765

Iz s BRES)
B

W ead ARG IAR LAY LS LA
o~
oo

o TN ST Y Y Y Y

.-,..
o 0

e,
RS =Y
=
froc i

1362,0~ 1485, 0
13 13 13
123.0

T7 B4 GO.250

IMPACT JET
FORCE VELOCITY

157




RIT NUMRER
HTC JD4
cosT

TOTAL HOURS

DEPTH

1490.0
1500.0
1510.0

1520.0
1530.,0
1540.0
1550.0
1%560.0
1570.0
1580.0
1590.0
1600.0
1605.6

1740,

12,

FLOW
RATE

H2S
650
650

650
650
640
HAG
6H4%5
HAG
640
650
6350
HE0

3

00
8a

PSP

3000.0
K000,0
3000.,0

J000.,0
3000,0
2900,0
J000,0
A000.0
3000.0
29%0,0
29%0,0
a2%0.,0
29%0,0

IADC
SIZE
TRIP
TOTAL

PRIT

2472,
2674, 0
2674, 0

2674,0
26740
2H9R .4
2582, 4
2582, 4
2582, 4

wrEm ey
2505

26123
2612.3

AH1E 3

CODE

TIME
TURNSE

12,250

113601

P ap

82.4

-89.1

89 .1

8.1
g9 .1
8o, 4
86,1
86,1
86,1
86 .5
88,4
88.46
88,6

INTERVAL
NOZZLES
BIT RUN
CONDITION

HHP

201
1014
1014

1014
1014
P68
271
P71
971
YuH3
P90

990
@90

HHP /
ain

7. 65
8,40
8.460

8,60
8.60
8,21
8,24
8,24
8,24
8,08
a.440
8,40
&, 40

1485,

T

IMPACT
FORCE

1734
1876
18746

1876
1876
1818
1811
1811
1811
1774
18332
1832
1832

i- 1605, 6
13 13 13
120.6

By GO,188

JET
VELOCTTY

157

163

163

163
163
160
162
1oz
147
140
163
163

1673
&0



BIT NUMBER & IADC CODE Y INTERVAIL 1605, 6~ 17230
HTC J22 R A 12,8250 NOZZLES 13 13 13
COsT 9240, 00 TRIP TIME 4.6 BIT RUN 117.4
TOTAL HOURS &, Y% TOTAL TURNSG 48561 CONDITION T2 B2 60,000

FLOW HHFP/Z  IMPACT JET
DEPTH RATE P&ap PERIT pALRT Y HHF &0iLn FORCE VELOCITY

163

1610.0 650 2950.0  2596.Y B&.0 584 8,35
1620.0 b4 2980, 0 28P7 & 84.0 FE R @00
1630.0 640 3A0600,0  2UE7.6 B4, 3 G473 &g, a0

1640.0 630 3000.0 2449.2 81.6 SRIRE TG4 1718
1650.0 630 3000.0 2449.2 81,6 Fou 7 b 1718
1660.0 HA0 BG00.0 24492 g1.6 wa0 64 1718
1670.0 H3E0 F000.0 24492 81.6 {00 P64 17148
1680.0 635 2950,0 2478.4 84.0 918 7,79 17EE
1690.0 HARG 2950.0  2478.4 84,0 918 7Y L 3
1700.0 625 2900.,0  Z401.,0 g2, 875 A X
1710.0 625 200,00 2BLHV.TV 81.6 8BH3 Y
1720.0 640  2900.,0 2477.7 85,4 Qa5 7,85
1723.0 HH0 2100.0  1829.9 8g7.1 aS8Y

o
%



COMPUTER DATA LIBTING : LTHY D

(488 s4eh mias seue srbe 1ebb 1200 208 S1ES Sdmd HPOR sasm S50e 008 ASPG SHAR EORS 4ilb <8 1eBS BeRS Gese aMes SN (008 o1eS 4ise Seen Bars B

INTERVAL

DEPTH

SPM1

SPMa

FL.OW RATE

pC/OH

DC/EBEG

Hul/OH

HW/CHG
DP /(G

DP/CEG

v

*

DP/RTE -

. ' t '
l v v ’
. : s '
' ' ' [

' i .

oo 30w average
oo Well depth, in metres

v . Stroke rate per minut
For pump No 1

&,

v Btroke rate per minute,

for pump Ne 2

v Mud Flow rate dinto th
in gallons per minute

ANNULAR VELOCTITIES + { dn wmetres

Retween
Between
Between
Fetween
Retuween
Beatween

Hetween

drill collars and the open
drill collars and casing
heavyweight drill pipe and
heavyweiaht drill pipe and
drill pipe and open hoele
drill pipe and casing

drill pipe and riser

e well,

per Mminute )

hole

the open

casing

vl e



I BIT NUMRER

HTC
cosT
TOTAL HO

asc

DEPTH

210.0
220.0

230.0

240.,0
250, 0
260.0
270.0
280.0
290.0
300.0
310.0
320.0
330.0

340.0
350.0
360.0
70,0
380.0
390,40
400.,0
410,0
420,0
430.0

444.0
450, 0
460.0
470.0
480.0
490.0
w00.0
©10.,0
920.0

w30.0

%40.,0
S350.0
G60,0
w0
age. o
§5%0.,0
600.0
610.0
620.0
630.0

3AT
240
URS

SPM1

120
120
120

120
120
120
118
114
118

118

110
110
110

110
108
108
io0a
108
108
108
1ng
108
100

100
100
110
1106
118
110
110
110
110
110

110
110
110
110
1140
110
1140
110
110
110

.00

7,59

GP M2

1220
120
120

120
118
118

Tanc

TRIP TIME
TURNS

TOTAL

F1.0W
RATE

1200
1200
1200

1200
1190
1190
1200
1200
1200
1200
1150
14350
11540

1150
1160
1165
116%
1165
116%
1165
1165
1165
1080

1080
1080
1170
1170
11740
1170
1174
1170
1170
1170

1170
1170
11740
1170
1170
1170
1170
1174q
11740
1170

CODE

DL/
(
37
37
37
37

.

111

17,500

2.4

2594

b/

CH6

30
30
&0

30
2%
e
30
A0
340

A0

INTERVAL
NOZZLES
RIT RUN
CONDITION

203.0~ 784,10
20 20 20
5830

B2 GOL000

Dps
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Hu s
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LP /s
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HW/
O
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Kyl 31 a5 21
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31 K3 = é 21
31 31 Z6 21
A1 31 2h 2

31 3 a6 i

a9 a% 24 19

3 Al 2 1
31 31 26 21
X1 E1 ke o
A1 31 wé o1
K3 31 24 e
31 K3 26 oy
Y 31 ot o

a1 A1 ) 21
&1 3 g ) 21
A1 A &b e
A1 3 26 oy
Al 31 a6 e
Al A1 2 i

% 31 26 1

31 A1 28 21
31 3



DEPTH

640.0
650.0
660.0
670.0
680.0
690.0
700.0
710.0
720.0
730.0

740.0
750.,0
760.0
770.0
780.0
786.0

SPM1

110
110
110
110
110
110
124
124
124
124

124
124
124
124
105
105

HSPM2

124
124
124
124
124
124
110
100
100
100

110
110
110
110
122
122

Fl1.OW
RA&TE

1170
1170
1170
1170
1170
1170
1170
11240
11240
1120

1170
1170
1170
1170
1135

113%

nes
Or

36
Kb
36
36
X6
36
36

A5
b
35

36
b
34
b
35
35

nec/s

CHG

HW/
O+

31
31
31
31
31
31
31
30
30
30

31
31
31
31
30

30

HW 7/

CHG

pE/
(i
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o
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BRIT NUMRER
HTC X3A
cosT

TOGTAL HOURS

DEPTH

790.0
800.0
810.0

820.0
830.0
840.0
850.0
g60.0
870.0
880.0
890.0
?00.0
?10.0

920.0
930.0
240.0
?50.0
60,0
R70.0
280.0
990.0
1000.0
1010.0

10620.0
1030.0
1040.0
1050.0
1060.0
1070.0
1080.0
1090.0
1100.0
1110.0

1120.0
1130.0
1140.0
1150.0
1160.0
1176.0
1180.0
11920.,0
1200.0
1210.,0

X

1440.,00

27, 3%

5PM1

76
76
76

76
82
a2
g
g
g2
Q2
82
80
80

aqa
80
a0
214
80
7é
e
ag
=20
7é

84
76
76
76
76
76
7é
7é
76
7h

&3
&3
HA
63
%)
Hhi
140
70
70
73

GPM2

84
84
84

834
a3
83
g3
g3
83
83
83
83
83

83
a3
83
83
a3
80
6HS

]

80

Qa4
80
80
7%

{
75
76

e

wd

TADEC CODE

SIZE

TRIP TIME
TOTAL TURNS

FL.OW
RATE

800
gaQ
800

goq
825

25

Ban
g1a
815

815
215
g815
818
#8115
780
ARt
4410
2u0

760

420
700
7040
7040
700
VARY
700
7040
700
AR

A
715
At
Vs
680
700
VL
7F0

7

ne/s

0OH

hHQ
HY
6HY

He
7
7
73

Ve

114

12,250

3.6

227640

nes

Ca6

b
bHé

s
(el

b
6HB
&
HE
6HB
HE
6H-8
6HE
HE
H8

HE
Ht

H8

INTERUAL
NOZZLES
BRIT RUN

CONDITION

HW/
(4t

4%
4%
47
4:2
2o
16
4%
25
4
45
45
42
42
4
40
43

42

43
43
43
43
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b
4
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A
448
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41
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A
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14
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DEPTH

1220,0
1230.0
1240.0
1250.0
1260.0
1270.0
1280.0
1290.0
1300.0
1310.0

1320.0
1330.0
1340.0
1350.0
1360.0
1362.0

SPM1

72
72
72
72
72
v
72

el

Al

68
70
rat
70
70
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73
7
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75
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b
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Hﬁ? NUMRER 4 TADC CODE 135 INTERUAL 1362, 0~ 1485 .0
HTC XDG SIZE 12,280 NOZZLES 13 13 1
CosT 1440.00 TRIP TIME 4.0 RIT RUN 123
TOTAL HOURS 12,50 TOTAL TURNS 100438 CONDITION T7 B4 GO, 250

RN

FL.OW ners Dt/ HW/ Hul/ np ./ DpPs DP s
DEPTH 5PM1 LGPM2 RATE O CaG 0OH Con - LH6G RIS

1370.0 64 61 625 G4 A7 37 Ab 11
1380.0 64 &1 bHa% na ¥ 37 A i
1390.0 64 61 625 ] a7 A7 34 i1

1400.0 65 62 630 % s 38
1410.0 61 67 640 Ab 34 AL 7
1420.0 61 b 635 it 38 38 37
1430.0 61 &b 630 i) 38 A4 A7

ol e feed b g feed Geeh el lead

1440.,0 H2 &7 645 1) A KA a7 @
1450.0 62 6?7 645 b 39 Ay A7 2
1460.0 Ha 67 4% 6 A A9 37 w
1470.0 62 &7 645 456 A9 A% 37 &

b

1480, 0 62 67 645 54 39 39 37 12
1485, 0 62 67 645 56 39 g :

e
~3
ke
i



BIT NUMRER & IADC CODE 217 INTERVAL 1485, 0~ 1605.6
HTC JD4 STZE 12,250 NOZZLES 132 13 13
cosT 1740.00 TRIP TIME 4.6 BIT RUN 120.6
l TOTAL HOURS 2,88 TOTAL TURNS 113601 CONDITION T7 B8 60,188

FL.OW ne/s DG/ HW/ HWl/ Dp/ DR/ DpP/

l DEPTH apPMi GPM2 RATE (A CH6 On C86 (H CsG RIS
1490.0 bk 70 6H25 54 37 37 36 11
1500.0 63 67 650 Hb 39 A9 28 12
1810.0 HR &7 6HE0 856 a9 A9 38 12

1526.0 63 67 630 S 39 Y a8 12

1530.0 63 67 HEQ G a4 5 38 12
1540.0 63 &% H40 Sb A8 34 37 11
18550, 0 el 67 H45 Vil Y 39 s 17
1560.0 6t 67 &A% b A9 39 &7 12
1570.0 b2 &7 645 Uit Ao Y A7 1
1580.0 6 Hb H40 Sh K3a 38 37 11
1590.0 65 & HA0 i 39 R 38 13
1600.,0 65 &5 &0 Yih 39 A A 12
1603.6 635, 68 HEHRO @b JQ Ry A8 el



EIT NUMBRER

HTC J22
CosT

TOTAL HOURS

DEPTH

1610.0
1620.0
1630.,0

1640.0
1680.0
1660, 0
1670.0
1680.0
1690.0
i700.0
1710.0
1720.0
1723.0

S24

SPM1

65
63
&3

63
H3
63
63
63
HA
&
b
H4

5%

&
0.00

6,950

SPM2

65
6%

&

6H3
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o
&3
H4
64
H3
6H3
Hé4

Tanc COoDE

SIZE

TRIP TIME

TOTAL TURNS

FL.OW
RATE

650
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b
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MOZZLES
BIT RURN

CONDITION
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PE603574

This is an enclosure indicator page.
The enclosure PE603574 1s enclosed within the
container PE906231 at this location in this

document.

The enclosure PE603574 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

PE603574

PE906231

Drill Data Log

GIPPSLAND

VIC/P1

WELL

MUD_LOG

Drill Data Log for Palmer-1 containing
Rate of Penetration, Mud Gas, Corrected
'd’ Exponent

1/12/81

29/04/82

W751

PALMER-1

CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603575

This is an enclosure indicator page.
The enclosure PE603575 is enclosed within the
container PE906231 at this location in this

document .

The enclosure PE603575 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

PE603575

PE906231

Geoplot Log

GIPPSLAND

VIC/P1

WELL

WELL_LOG

Geoplot for Palmer-1 containing
incremental and cumulative cost and
pore pressure.

1/12/81

29/04/82

W751

PALMER-1

CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Viec Govt Mines Dept)



PE603576

This is an enclosure indicator page.
The enclosure PE603576 is enclosed within the
container PE906231 at this location in this

document .

The enclosure PE603576 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

PE603576

PE906231

Temperature Log

GIPPSLAND

VIC/P1l

WELL

WELL_LOG

Temperature Log for Palmer-1

1/12/81

29/04/82

w751

PALMER-1

CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603577

This is an enclosure indicator page.

The enclosure PE603577 is enclosed within the
container PE906231 at this location in this
document.

The enclosure PE603577 has the following characteristics:
ITEM_BARCODE = PE603577
CONTAINER_BARCODE = PES06231
NAME = Pressure Log
BASIN = GIPPSLAND
PERMIT = VIC/P1l
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Pressure Log for Palmer-1
REMARKS =
DATE_CREATED = 1/12/81
DATE_RECEIVED = 29/04/82
W_NO = W751
WELL_NAME = PALMER-1
CONTRACTOR = CORE LABORATORIES AUSTRALIA LTD
CLIENT _OP_CO = ESSO AUSTRALIA LIMITED

(Inserted by DNRE - Vic Govt Mines Dept)



PE603578

This is an enclosure indicator page.
The enclosure PE603578 is enclosed within the
contaliner PE906231 at this location in this

document.

The enclosure PE603578 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

PE603578

PE906231

Cost Analysis Log

GIPPSLAND

VIC/P1

WELL

WELL_LOG

Cost Analysis Log for Palmer-1

1/12/81
29/04/82

= W751

PALMER-1
CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603579

This is an enclosure indicator page.
The enclosure PE603579 is enclosed within the
container PE906231 at this location in this

document.

The enclosure PE603579 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =

NAME
BASIN
PERMIT

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO

CLIENT_OP_CO

(Inserted by DNRE

PE603579

PES06231

Drilling Parameter Log
GIPPSLAND

= VIC/P1
TYPE =

WELL

= WELL_LOG

Drilling Parameter Log for Palmer-1

1/12/81
29/04/82

= W751
WELL_NAME =
CONTRACTOR =

PALMER-1
CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PE603580

This is an enclosure indicator page.
The enclosure PE603580 is enclosed within the
container PE906231 at this location in this

document .

The enclosure PE603580 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED

1

PE603580

PE906231

Grapholog (Mud Log)
GIPPSLAND

= VIC/P1

DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

({Inserted by DNRE

WELL
MUD_LOG
Grapholog Mud Log for Palmer-1

1/12/81

29/04/82

w751

PALMER-1

CORE LABORATORIES AUSTRALIA LTD
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)
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