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AUSTRALIA.

3rd August, 1982

Geoclogy Department
Esso Australia Ltd
Esso House ’

127 Kent Street
SYDNEY NSW 2000

Attn: Mr K Kuttan

Dear Sir,

Core Laboratories Intermediate Extended Service Well Logging Unit FL 802

was in use during the drilling of Yellowtail #2 from surface to a total
depth of 2566 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 AUSTRAI.TA (QLD) LTD.

A. DODSON
Unit Supervisor.

A
N .
Signed by KL\SAM«;SQOJu\ljggn A. Dodson's absence.
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1. INTRODUCTION.

Yellowtail No.2 was drilled by Esso Australia Ltd, in the Bass Strait,
Australiae.

liell Co-ordinates weret o
Latitude H Sg 23* 11.26" §
Longtitude t 148" 16° 54.84"

The well was drilled hy South Seas Drilling Company®s semi-submersible
rig "Southern Crass", and monitored by Core Laboratories Intermediate
Extended Service Field Labnratory B02.

Yellow No.Z2 was spudded on 70 June 1982 and reached a total depth

of 2566 metres on 4th-July 1982, a total drilling time of 15 days.

The main ob jective of the well was to assess the reservoir occuranre
and hydrocarbon potential at the top of the Latrobe, below 2395m R.K.B.

Elevations weres
21.0m Kelly bushing to mean sea level.
78.4m Water depth.
99.4m Kelly bushing to mud line,

All depths used in this report and accompanying loos refer to depth
below rotary kelly bushing (R.K.B.)o

Core Laboratories personnel involved in the logging of Yellowtail No.2
were as follows 1

A.Dodson - Unit Supervisor.
G.Munn - Pressure Engineer.
A.Giftson - Logging Crew Chief.
R.Martin - Well Logger.
B.Paulet - Well Logger,
P.Denton - Well logger.

A.Bock - Samplecatcher.
M.Reobinson - Samolecatcher.
A.McCausland - Samplecatcher.,
R.Tesch - Samplecatcher.




2. CORE LARORATORIES f&ﬂiPMFN1
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Core Laboratories Field Laboratory #02 monitoring equipment
includes the following

A MUD LQ("&LNC‘

LT H. M, total gas detector and 1 ecorder

a.HOT wire total gas detector ane recorder

3. F. 1.0 (Flame JTonization Detecror) chromatograph and recorder
4, Gaa trap and support equipment for the above

d.Rate of Penetration recorder and digital dislay

&.Pit volume totalizer,display and recorder

7. Digital depth counter

7. Two integrated pump stroke counters,with digital display

Y. Ultra-vioclet fluoroscope
i0.Binocular microscope

E, JNTERﬁFDlHTF FYTFNDED STva(l PﬁCKﬁGE

1 Hewlett Packard 982%B desktop « omputer
2. Hewlett Packard 98728 plotter
5 Hewlett Packard 26316 printer
4.Two Hewlett Packard 2621P visuval dasplay units,(one loecated in
client’s office)
u,Houkload/welghi on bit transducer and recorder
&.Rotary speed tachogenerator and recorder
7. 8tandpipe pump pressure transdoecer and recorder
B.Mud flow out sensor and recorder
Y. Mud temperature sensors and recorder (in and out)
10 . Mud conductivity sensors end recorder (in and out)
11.Rotary torque sensor and recorder
12, 8%hale d@nwlty apperatus
13 . Hydrogen sulphide gas detector
14, Carbon d:ox:dp gas detector

The



e CORE LARORATORIES MONITORING EQUIPMENT
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DEPTH

DEpth registered every 0.2 metres and rate of penetration cal
metre ¢ or every 0.2 m while coraing ). ROP displaved on digital
and chart.

WETGHT ON BIT

A Tyco 0-1000 psi,solid state pressure transducer ie connected to the
rig’s deadline anchor . The weight on bit is calculated in the Rig
Functions panel,and displayed(uith hookloaddon & digital meter and
recorder chart

ROTARY SPEED

Thise ig a DL generator for which | wolt = 100 rpm,and which dis bheld
~driven from the rotary drive shaft,.The value is displaved on digital
meter and recorder chart.

PUMP PRESSURE

This is a Tyco 0-5000 psi transducer mounted on the standpipe manifold,
The pressure is displayed on digital panel meter and recorder chart.

PIT VOLUME

et meas bave et tase seve sees sebs ean

Six dindividual pite can be displaved on the meter. The prt volume total
is calculated in the PVUT panel and displaved on a digital meter.The
sensors are vertical floats draiving potentiometers accurate to +/-

1 barrel.Each sensor is equiped with a wave compensating devioe,

In addition a sensor is fitted to the rig’s trip tank,se that hole
Fill=up during trips may be closely monitered.A recorder chart displayvs
the levels of the active pits,the pit volume total sand the trip

tank,

PLMP STROKES

These are the limit switch type,counting individual strokes.The Pulse
Data Box can monitoer one or two pumps individually or integrate the
total number of strokes from both pumps. The pump rate per minute is
displayed on recorder chart,



ROTARY TORGUE

AN American aerospace Controls by -directional current sensor is

tlamped over the power cable of the rotary table wmotor . Torque iz
displayved on digital panel meter and recorder chart,

MUD TEMPERATURE

This is a platinum probe resistance thermometer ,calibrated 0-100 deqg. (.

Temperature in and out dig displaved on recorder
chart and digital meter.

MUD CONDUCTIVITY

osu 1ame bebe sess sass sass somt Coee Sanp dbse sEet Gehe saee sast Puen berr

A Ralsbaugh electrode~less condud tivity senser measureas

the current

in a closed loop of solution couvpiing a pair of toroidal transformer

Coills.

The conductivity in and out ie displayed on analog and digital meters,

and recorder chart.

All the sensors are 9 to 24 v DO pewered with the exception of the
air driven gas trap.Along with manittoring and maintaining the above
equipment ,Core Lab furnished and operated certain other iLtems,

CUTTINGS
Microeoscopic and vitra-violet dinepection of cuttings amp les at
predetermined intervals. Dry samples were washed,dried and boxed, Wet

samples were washed sacked and boxed.Geochemical samples were canned

and boxed,

GAL

1.Flame Iondzation Total Mydrecarbon gas detector,

The T.H.M. accurately determines hydrocarbon concentrations up To
1006% saturation,

<. Flame Tonization Detector chromatograph,
The F.1.D. is capable of accurate determination of hydrocarbon
concentration from C1 to Che,

J.Hot wire gas detector{lheatataone Reidge type)d
A back up system For total gac detection,

SHALE DENSITY
Manuval determination of shale density in an accurately calibrated
variable density column,



4. INTERMEDIATE EXTENDED SERVICH INTRODUCTION

The Core Laboratories Intermediate Extended Service Package includes
sensors,recorders and computer Ffacilities uvseful in the drilling
operation;for the detection of abnormal foermation pressuresand the
optimization of drilling.

Presented graphically on Core Laboratories T.E.9. loge (discussed
individually in the Following section of this report) are The various
functions necessary for well conteol,abnormal Formation pressure
detection and drilling optimization,

Other available servicese include electric log interpretation programs
for the wellsite geologist,hydravliics (synthesis and analysis?, well
kill,cost per foot,brt nozele selection,swab and surge created by pipe

movement and bit performance programmes for The wellsite deilling engineer.,

Core Laboratories 1.E.8, logs include the following
TVE.S,. PRESGGURE LOG

Information plotted on this log includes Fformation pore prescure,

mud weight in and formation fracture pressure.Thig 1s plotted on Linear
graph paper at a vertical scale of 15000, The formation pore pressure
and fracture pressure gradients acre based on all available information,
This is & conclusion log,therefore the information may be modified by
results from Fformation drill stem teste,data from adjacent wells,kicks,
and formation breakdown tests,

CORELAR DRILL DATA PLOT

This plot,wbhich is drawn while drolling i¢ dn progress,is the primary
tool by which fermation overpreccore ie detected.Drawn on a 1:5000 scale
it is particularly useful in that five plots are drawn side by side,

and thus any trend can be readily recogniszed,

The main plot is that of the corrected “dexponent,which is presented

on a logarithmic scale., The ‘d’ exponent was First developed by Jorden

and Shirley in 19266 to assist in interpreting rate of penetration data

by normalizing for rotary speed and weight on bit per dnch of bhit diameter,

The modified ‘doc’exponent was proposed by Rhem and MoDlendon to compensate
for increases in mud weight.Thise anvolves multiplying the standard
‘dfexponent value by the inverse ratio of the mud weight .8 multiple

of 9 ppg Wwas used for convenlence to return the magnitude of the ‘dof

to a comparable value of 1t/ uncorrected state.ln This case,a multiplier
of 10 ppg was used, The equation For “dof therefore

¢ ROP
(RPMx&0 0 10
W Q0 M HEE e i e ot s e e et o e e
( WOBx12 Y MDD
L‘ o g vase w0es sovs snen <ben sess sree sese sovn sras srbe .
(Bit diamx1000)



Deviations from the normal "dos” trend may he interpretated as being
due to a change in formation pore pressure.fn egquation derived by Baton
is used in an attempt to evaluate poere pressure form deviations in the
“does" plot.This method of overprewsure detection can be Fairly accurate
faor homogeneous shales, but where the sandssiltsshale ratio vari
great deal,inaccuracies often occocur,

<

The other main plots are a logarithmic rate of penetration, which
complements the “dos’ plot and a tainear plet of total mud gas,

Shale densities are algo plotted on a Llinear scale in order to show

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

An dinterpreted Lithoelogy column o includedon the log,
as i1s a plot of mud density an,te sEet dn dinterpretation,All
relavant anformation,such as casing points,bit runs,etc.are aleo included,

I.E.S, GEG-PLOT LOG

This is plotted by the computer while deilling i€ in progress. At a

Later date this plot can be re-run on different scales to suit the client,
The data is stored on magnetic Ttape during the drilling operations,
Functions plotted on this log are : rate of penetration,coerrected

"d" exponent,breakeven analysis,formation pore pressure,mod density in
and formation fracture pressure.

Two Geo-plots are included in thio repoert,at scales of 12000 and 15000,

ToELS, FLOWLINE TEMPERATURE FLOWL INE TEMPERATURE ERND TO END PLOTS

Flowline temperature and end to end plet of flowling temperature are

the twe main plots relating to the temperature of 1l returning drilling
Fluid.These are plotted on a vertical scale of 1:5000.The vee of these
plots as an indicator of the presence of over-pressure takes secondary
role to the T.E.5, drill log. Contineus ohservation of flowline temperatupre
may indicate an increas in geothermal gradient.Factoeors affecting
temperature are noted on the log,such as new bit runsg,changes in the
circulation rates,circulating cuttings out and the additien of water

and chemicals to the active mud svstem, Since the goal of the end-to-end
plot is te proevide a representation of tThe geothermal gradient,all
surface changes which would cavse artificial changes in the flowline
temperature are disregarded,

“

ELECTRIC LOG PLOT

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

time (microseconds per foot? , bulk density (gm. . ccl)and neutron

porosity (%),is made,using data cuopplied by Schlumberger . Tuo-oyole

semilog paper is used,with & vertical scale of 1:10,000.65 Far as possible
only clean shale points are selec red and plotted.The relatively

compressed vertical scale makes deviations From the normal compaction trend
gasier to identify,




PROGRESS 1.0G

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

DATA RECORDING

Data is recorded on tape while dralling hoth as raw anput numbers and
computer calculated numbers.This data can be ac 1 later for use in
interpretative programs or 1o review data. Domprehensive data lists
are included in this report.

MUD DATA SHEETS

These are a record of the mud properties while drilling and are
derived from the mud engineer '« daily veport.

DRILLING PARAMETER PLOT

The drilling parameter plot <howe @ rate of penetration,weight on hit,
rotary speed,pump pressure,hydraviic horsepower,impact Force and jet
velocity.This plot is drawn by the computer and is desi to o oadd

the drilling engineer in dritlling optimization.The = chosen here
is 1:5000,

HYDRAULTC ANALYSES

During drilling,routine hydraviyic analyses are caloculated by the computer,
and these are made available to the deilling engineer . This report
includes a sample hydrauvlics for each 100 m,

GAS COMPOSITION ANALYSIS

Far each significant gas show,the chromatograph resulte are analysed
using two technigques:

1. Log plox
el

2. Triangulation plot

Koth plots are included in this report,



GRAPHOL.OG

Thie is plotted on the industry wrandard form on a vertical scale of
1:%00, Rate of penetration is plotted in wmetres per hour, together with
mud gas chromatography results. Total gas is also plotted,and a percentayge
Litholegy log is drawn.f Litholoay de hption 18 ented in an '
abbreviated form.ALl relavant dralling data is included,as is bit and
mud data.

MISCELLANEOUS

Various data collected from this well are also included in this report
For reference.These include formation leak off test data,and R, F.T,
and well test data where approplate.
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WELL

NAMt AND NUMBER
TYPE

' DEARICK, DRILL FLOOR
& SUBSTRUCTURE

DRAWWORKS

?‘<1f4 company ESGU AUSTRALIA LTD.

RIG INFORMATION SHEET

YELLGWTAIL Na.

“ SDUTH SEAS DRILLING COMPANY

| SOUTHERN CROSS  ( N® 107 )
SEMI-SUBMERSIBLE , TWIN HULLED. —
"DERRICK: LEE C MOORE, 152% HIGH X 4D°' AT BASE.
LOAD CAPACITY OF 1 000 00O lbs

CILWELL €£-2000 DRIVEN BY 2 GE 752 ELECTRIC MOTORS.

CROWN BLOCK
TRAVELING BLOCK
SW&VEL

EL&VATOHS

KELLY & K::LLQ—S'P_@KEA
ROTARYTABLE

ROTARY SLIPS

| MUD PUMPS

| BYRON JACKSON MODEL GG CAPACTTY — 350 TON - ]

CAPACITY 500 SHORT TONS. - T

LEE C MOORE 27458 C.
OILWELL A 500 . ]
| DICWELL PC 425

DRILLCO 5*" 50 HEX KELLY T ’ ‘“: ]
Dﬂjﬁﬂ?A%?ﬁ TSINGLE ELCECTRIC MOTOR 7~ o ": j:
|_VARCO OCS-L_ L e
TWG DILWELL A 1?DUPT RATED AT 1SUDHP

MUD SYSTEM

| DESILTER 3 1 DEMCO 4" -16H 16 COnNE
| _DEGASSER : 1 SWACO MUDEL N 36

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

~TWO MUD HOPPERS POWERED BY 2 MISSION 6x8" CENTRIFUGAL B
| HP_ELECTRIC MOTORS.

UESANDE? s K UEMCO 4 CONE 12" MODEL ND 124

Y TwO 100 |

SHALE SHAKERS 3 2 BRANDT DUAL UNIT TANDEM - GHI DUAL U UNIT

BLOW ouT PREVENTORS

THREE SHAFFER L.W. 5. 182" - 10 000 psi

WELL CONTROL EQUIP,

TUBULAR DRILLING
EQUIPMENT

? TWO HYDRIL G.L. 182" - 5000 psi =~ 7
" FOUR VALV CON ACCUMU[BTURS _;:::f_""m~"”_"_ 2" 2710 000ps]
CHOKES:2 C.1.W. ABJ H2 2 1/16" - 10 000 psi,1 SWACO SUPER CHOKE B
DC & 63" x 2 13/16" (4" IF TJ) N

CEMENTING UNIT

MONITORING
Lt QUIPMENT

POWE R SUPPLY

| HWDP @ 5" S01b/ft
L DP 1 8% 1931n/Ft GRADE G&E(6 3/8° WD 43" IF TJ)

" MARTIN DECKER ¢ MUU VOLUME TOTALIZER

2 EMD mMD 18 DIESEL ENGINES RATED AT 1950 HP EACH

8" x 2 13/16"

(6 5/8% HoO TJ) o ]
géu X '1)00

(7 s/8" HoO Yy) T 7 o
GRADE G (63" 0D 43" IF TJ)

HALLIBURTUN HT -4D0 UNIT

6 CHANNEL ORILLING RECORUDER o
4 PRESSURE GAUGES
FLOWSHOW INDICATUR

1 EMD MO 12 DIESEL ENGINE RATED AT 1500 HP

DIRI':CTIONAL EQU]P N

MISCE LLANEOUS (E.G. RISER, COMPEN&-ATION SYST(—.M PIPE RACK

RISERsREGAN FC-7 TELESCOPIC 21" ID.RLUS FLOW DIVERTG

CASING POWER TONGSSECKEL 13 3/8"(20 DOO ft lbs),20" (35 000 ft 1lbs)

CMT BULK TANKS:3x1570cu ft.RISER TENSIONER:GWESTERN GEAR,S0°*STRUKE, 80 000lbs.

MUD BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS s 4 WESTERN GEAR 1t 00O lhs,aG'STRUKi

DPLuUHMtNH

7520-485 (CL 1151)
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N WELL INFORMATION SHEET
1 y coMPANY __ES50 AUSTRALIA LTD. N
WELL _YELLOWTAIL - 2 , Sheet No._1_
WELL
NAME YELLOWTAIL = 2,
OPERATOR ESSO AUSTRALIA LTD .
PARTNERS BoHe P,
RIG OWNER SOUTH SEAS DRILLING COMPANY.,
NAME OR NUMBER _ SOUTHERN CROSS .. -
TYPE _ _SEMI.SUBMERSIBLE . 0 o o
LOCATION | LATITUDE (X) 38731499,98" § LONGITUDE (v) | 148° 16° 54.84" £ |
FIELD . AREA GIPPSLAND BASIN .
COUNTY L STATE
COUNTRY AUSTRALIA
DESCRIPTION
DATUM Ground Elevation " IRKB to Ground Level
Mean Water Depth 78,4 METERS RKB to Water Level 21 METERS
DATES SPUD 20 JUNE 1982 TOTAL DEPTH 2566 METERS
;gég Depth From |Depth To Bit Size  |No. of Bits__ |No. of Reamers| Date From Date To Cased |Logged
99 M 241 M 26" 1 0 20 JUN'82|20 JUN*B2 20" N
261 |szem | tea" | 1 | 0 |26 JunN*82[24 JUN'B2 13771
826 M |2566 M | 124" | 5. | 0|26 JUN'B2|4 JULY'B2| - Y
DRILLING Depth From | Depth To Weigt-\.ts ) Type
FLuIb 99 M __[241 M [8.6__To_ | SEAWATER
261 M | 1550 M TO SEAWATER (Treated for PH. Native Gel only,|
1550 M | 2566 M 70 | SEAWATER GEL (WL Treated .)
TO
TO
TO
TO
TO
WIRELINE | Depth From |Depth To | Hole Size | Datn Run Logs Run
LOGGING  "gon m_ | 226 M 174" |25 JUN*82| I5F -5P-GR-CAL-BHC _( GR to S.B. )
2558 m_ | 8O9 M 123" |5 JULY®B2|DLL-MSFL-GR
2555 M| 809 M [ 123" |5 JULY'B2| SONIC-GR
2555 M 2340 M 12‘L" 5 JULY'82{ HOT
2556 M | 809 M 124" |6 JULY'B2| FDC-CNL-GR
200 M| 2556 M | 123" |6 JULY*82] VELOCITY SURVEY (17 levels ).
S 123" [7 JuLY*82] RFT's 1,2 #3
N - 123 |7 wiv'ez] £st's (3 runs J.
ngElEG a Depth From | Depth To Ob _ |Ib _ |Weight |Grade |Threads _|Date Run Cement| Stages |E xcess
LINER 2 m 99 M 22" 2N | cmeedmmae—a RISER | memmeceadaca=] -
99 226 M 20 | 19.124" 94 | x-55| BUTT P2 JUN°B82| °N°| 1 [ 300
| 9o m | 809 m_|133/8 [12,615M54.5 | K-55| BUTT PS5 JUN*BZ| *N*| 1 | -=--

7520-484 (CL 1150)
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19 Jun 1982

20 Jun 1882

21 Jun 1982

22 Jun 1882

23 Jun 1882

24 Jun 1982

WELL HISTORY.

Started the tow to Yellowtail No.Z location at 12:00 hrse
Reached the location of the first anchor at 18:00 hrs.

Ran out anchors.

Continued to run anchors. Balasted down and positioned
the rig. Ran a static test. Ran the T.G.B. Made up

the B.H.A and drilled from 99m to 2471m with bit No.1
HeT.Co (SC3AS with 26" H.0. Oropned the D.S. tool and
P.0.0.H. to 105m where the survey was recovered.(missrun)
R.I.H and found tight hole at 147m. Reamed and washed
from 147 to 178m. R.I.H. from 178m to 247m.

Circulated at 241m.Dranped the D.S. tool, pulled out 4,3
stands and recovered the D.S. tool.(3°) Ran-in to 2471m,
pumped a slug and P.0.0.H. with no drag. Started to run

the 20" casing but found tight hole at 102m. Worked the
casing to 10?m, but found tight hole, P.0.0.H. with casinge
Made up the B.H.A, washed and reamed from 99m to 113m.
Re-estatilished the guide frame, reamed and washed from

113m to 247m. Pumped a slug and P.0.C.H. to T.G.B. R.I.H
and hit a bridge at 214m. Spoted a hi-vis pill and P.0.G.H
to 99m.

R.I.H and hit a bridge at 21Cm, reamed from 210m to 241m,
P.0.0,H, to 99m, R.I.H. to 241m, pumped a slug and P.0.0.H.
Recovered the guide frame and ran the 20" casing. Landed
the casing and cemented. Good returns were observed.

The float egquipment held 0.K. W.0.C.

W.0.W. Kan the L.M.R. and B.0.P. Tested the diverter and
made un the B.H.A.

R.I.H with R.R No.1 H.T.C. OSC3AJ 173", tagged the cement
at 217m. Tested the diverter. Drilled cement from 211m to
22Bm. Washed to 241m and drilled from 241m to 826m. B.G.
varied from 10 to25u, the maximum being 60u at BO03m.C.G. was

found to be present at most connections.



25 Jun 1982

26 Jun 1982

27 Jun 1882

28 Jun 1982

The mud was caustic treated sea water, with a weight of
8.7 p.p.o. No gel was added. C.0. at 8Z6m and took a D.S.
%D) Made a W.T. to the 20" casing shoe: B0 Klbs O/P

was found at 53Y9m,.

Ramn wireline logs: Suite No.1, Run No.1:5P-GR-ISF-BHC-CAL.
Maximum temperature recorded was ZE.SQC, 3Hrs after last
circulation. Made up the casing hanger, made up the B.H.A.
and R.I.H. with bit No.2. Circulated while waiting on

boat to repair pumns, t o pumn cement on hoard.Snotted 500
bbl of grl. P.0.0.H. and retrieved the W/B. Rigged unr and
ran the 13%' casinn, landed the casing at 24:00 hrs.

Ringed up the cement limes and circulated; maximum gas was Tu
Cemented the 13%" casing. Flushed the riser and set the

seal assembly. Tested the B.0.P. Set the W/B and made un
the 122" B.H.A. R.I.H with NB No.2 H.T.CX3A, 123", 16,16,16,
tagged the F/C at 784m and drilled the collar, cement and
shoe, It took anproximately Shrs to drill the cement.

Washed down to 826m and drilled to 832m, C.0.Performed a
Pel.T. at R32m, Maximum pressure was 650p.s.i. M.W. was

8.7 p.puen. 650 p.s.i. was held for 5 minutes with no leak
off, Resulting in a P.I.T. of 13.5 E.M.W. Drilled to 922m
with 10 to 24u B.G. with connection gas occuring at most

connections. The mud was a ph treated seawater only.

Drilled from 922m to 1301m. The riser was flushed every

4 singles, with the drilling controlled to around 30m/hr

to avoid flowline blockages; the lithology was 50-90%
calcareous claystone.(gumbo) At 1301m it was decided to
change the bit, although there was no torque problems and
the R.0.P. had not dropped. At this stage the bit had
drilled far 20hrs and had logged 186 K turns.( including
cement ﬁrilling)‘C.U. and flushed the riser. P.0.0.H.

during which it was noticed that the slip joint was leaking.
Lost 150bbl of mud due to leak. The D.S was a missrun. |

Bit condition out was 3-4-1,

R.I.H. to the shoe and worked on the slip joint packer.
P.0.0.H., and ran in with O0.E.D.P. to 809m.(13§" shoe)
Hung off and nippled down. Split the stack and landed the
slip joint in the spider beams. Changed the slip joint

packer and nippled up.



29 Jun 1982

30 Jun 1982

1 July 1982

2 July 1982

R.1.H. and stabbed into hang off tool. Retrieved the

wear bushing and ran the B.0.P. test tool. Tested the B.O.P.
and reset the W/B. R.I.H. with N.B No.4, HTCX3A, 123" '
16,16,16, and drilled from 1307m to 1464m. The lithology

was siltstone with virtually no gumbo. No drilling

problems were encountered. The background gas varied from

5 to 40u; it was not steady. Maximum gas was 256u at 1377m
This was not connection gas though it was difficult to
different iate between possible connection gas and many

drill gas peaks.

Drilled from 1464 to 1499m where string weight and pump
pressure was lost. No torgue increase occured. P.0.0.H

and found that the string had parted at a H.W.D.P. box.
Picked up the overshet fishing assembly, R.I1.H, stabbed
over fish and P.0.0.H. with fish. Recovered complete fish
layed down fishing assembly and picked up new H.W.D.P.
R.1.H. with N.B. No.4 , found no fill, Drilled from

1499m to 1522m. High drag was found at 1522m, worked pipe.
Shakers were lightly loaded when B.U. from the worked

nipe section was circulated up; a grab sample was 80% aumbo.
Backnround gas in the 1535m to 158"m interval was 10u.

Trip gas at 1499m was 139u,

Orilled from 1590 to 1869m where hole packoff necessitated
@nrking the pipe from 1869m to 1B44m to regain circulation.
A grab sample from the interval indicated 90% gumbo,this’ |
drag caused swab gas of B4u from the zone. Drilling
continued to 1955m, where a grab sample from an area of
high torque at 1914m indicated 70% gumbo. R.0.P. fell
rapidly at 1946m (from 20r/tr tol13m/hr) and found high

t orque at 195%4m, After pickino up off bottom and C.O0.

the same lithology was found, indicating the drop in R.O.P
was probably due to the bit. A D.S5. was dropped and P.0.0.H.
¢ ommenced with B0 Klbs of 0/P found at 1510m. Retrieved

the survny(%o) and R.I.H breaking circulation at shoe

8.C.0. 3—8~E.

Continued R.I.H. with N.B No.5 HTCX3A 12 %ﬂ, 16,16, 16,
reaming tight spots at 1898m and a bridge at 1941m.

Orilling then resumed from 1955m to 2229m. Trip gas

observed was 2-52-%u. Hole packoff occured again at 2229m

no success was had at regaining circulation, after working



3 July 1982

4 July 1982

5 July 1982

6 July 1982

the pipe from 2229m to 2206m. P.0.0.H. to 2035m, maximum
0/P was 100Klbs, R.I.H. and again failed in attempting to
regain circulation. P.0.0.H. to 1825m, tight hole from
2055m to 1921m, (max O/P was BOKlbs) breaking circulation,
continued to wash and rean from 182%m to 1973m, then laying
down 12 joints of D.P, and running 4% stands from the é
derrick, continue to wash and ream from 1968m to 2035m.
RelsHe tn 2287m and drilled shead to midnight depth of

2287m. Maximum gas while circulating was 12u.

Orilled ahead to 2405m then circulated B/U, Maximum gas

was 6.1u, drilled ahead to 2417m and again C/0 after a

sharp increase in R.0.P. maximum gas was 2B8u, formation
indicat ing presence of sandstone. It was decided to cut a
core, P.(.0.H. after dropping a D.S.(1%c). After P.C.0.H to
the shoe, the drill line was slipped and cut, P.0.0.H,
continued. Serviced the core bhl, R.1 with same,encountering
tight hole at 1783m. Washed and reamed from 1777m to 1791m,
‘R.I.H continued to T.D. (no fill). B/U were circulated,
maximum gas was 17.9u. The ball was dropped and core No.1 was

cut (12m) from 2417m to 2429m. P.0.0.H to recover core.

P.0.0.H. slowly with the core harrel, and caught the core
(36% recovery, 12m cut). Made up a new bit (No.6, HTCXZA,
12/*) and T.I.H, filling the pipe at the shoe. Worked
tight hole at 1860m. Reamed and washed the cored section,
from 24177m to 2429m. Trip gas was 18u from 2429m. Drilled
12" hole from 2429m to 2566m T.D. Maximum gas detected was
4u (at 2440m) over a background of 1-2u. Dropped a survey
and P.0.0.H to the 13%" shoe, retrieved the survey (1%0),
conducted a wipper trip (had to wash and ream a bridge at
2545m down to T.D.) circulated bottoms up, flushed the
riser and P.0.0.H.

Continued to P.0.0.H and then ran the following Schlumberger
logssDLL-MSFL-GR-SONIC-GR=HDT,

Schlumberger ran ‘the following loossFDC-CNL-GR-Velocity survey
Conducted a wiper trip ( it was necessary to wash and ream
tight hole from 2521m to 2566m). Circulated B/U, P.0.0.H, .

and flushed the riser,



7 July 1982

8 July 1982

9 July 1982

10 July 1982

Schlumberger ran 3 R.F.T'S (pretests plus samples from
2424.5 and 2419m), then made three sidewall core runs.

The supnly boat “Tasman Tide" collided with the "Southern
Cross" whilst unloading, and caused minor damage to the

rigs subhstructure. R.I.H. with open-ended drill nipe to
2470m. C/0, then set a halanced cement nlug (No.1) by
pumping 10bbls of fresh water ahead of 260 sacks “N" cement
mixed with 32bbls of fresh water, and displaced with 134bbls
of mud. (The cement weight was 15.6 ppgle. Pulled out 5
stands of drill pipe, circulated out, then pulled out a

furhter 5 stands of drill pipee W.0.Ce

WeO.Co Tanged the cement plug at 2363m. Partially P.O.0.H
and pumped another cement plug at B5Sm. Reverse circulated,
then circulated bottoms up. P.0.0.H. laying down drill pipe.
Schlumberger tested plug No.2 to 1500 psi. Set a bridge

plug at 7%92m, then perforated at 179m. Established an
injection rate, and set a retainer at 169m. R.I.H with
stinger and tested the surface lines to 2000 psi. Sgueezed .
222 sacks of cement, and dumped 97 sacks on top of the
retainer. P.0.0.H ( tested plug anainst shear rams to 10C0

psi) Pulled the wear bushing, washed the well head and B.0.P.

Pulled the stack. De-balasted rig. R.I1.H and blew the

well head.,Handled the anchors.

Pulled the anchors and towed to new location,

WELL DURATION : 12:00 HRY 19 JUN - 11:30 HRS 10 JuLY 18827

H

21 DAYS
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RUN 20 " CSG ?
ESSO AUSTRALIA LTD.
PROGRESS REPORT .
1 YELLOWTAIL # 2
*3 START DATE: 18 JUNE .
|
i
RUN 13 3/8" CSG
RUN s - 18F-SP-~GR-CAL-BHC
14 :
\
REPAIR SLIP JT. !
o FISH BHA
n !
T
_.‘
T \ .
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e !
3
2 1% :
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‘1$ |
X i
8 CUT CORE #¥1 ;
S
(5] .
\T. D. REACHED ON 4 JULY '82 ;
WIRELINE LOGGING ¢ - i
DLL-MSFL~-GR ;
BHC-GR :
HDT ‘
FDC-CNL-GR
VELOCITY SURVEY(17) !
3 RFT (3 RUNS) |
T CST (3 RUNS) |
|
WELL DURATION s 21 DAYS j
i
|
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8. BRIT RECORD

tren coon booe vas suse sest siee She sees

BIT SIZE . . . .
BIT COBT . . . . .
JET SIZE . .

DERPTHS . . . . . . .
HOLE MADE. . . . . .
DRILLING TIME, C
AVERAGE ROP. .
AVERAGE COST/METRE |

RIT CONDITION,

inches

AN dollars

Metres

Metres

Hours

Metres/hour

A dollars

Teeth

Bearings

Gauvqge

O Thirty seconds of an

inches

inch



BIT RECORD
4‘44 COMPANY ESSO AUSTRALIA LTO.

WELL ] YELLCWTAIL Ng 2. SheetNo, o 1
S/N sieno. | Make | Twee | A0C | si sots Depth in | yiove m| Time. | Hoors  |KTurms | T8 |Remarks COST
249 SR 1 HTC ﬁ§§—3AJE 77 ﬁ%% l-%%%%— g9 142 | 63 3.26/ 24 | 1=1=1 | OUT TO ATTEMPT TO RUN 20" CSG $&6350
2495R  |RR 1 | HTC 0ot 3AJE 71 17% | 328 e = == — REAMED AND WASHED $6350.
24958 |RR1 | HTC USE73AJ? 111 174 | 20/20/20 241 | 585 | 1674 |11.94 | 109 [3-3- | OUT TU RUN 1374" CSG $2500,
950UA 2 |HTC X3 11 |12/ | 16/16/15 | 826 | 475 | 2374 | 15,18 | 141 |3-4-1 | OUT FOR NB §1400.
293KK 3 | HTC X 3A 114 12/4 - 16/16/16 - 1301 HUNG OFF FCR S/J REPAIR $1400.
 293KK 3 [ATC | X3 114 |12)a  16/16/16 1301 | 198 | 1574 |9.69 | B7 |2-3-1 | TWISTED OFF § 1400,
312KK & Wi |xm 114 [12)6  16/16/16 1499 | 456 | 27 |17.93 | 164 |3-8-/8 0UT DUE TO LOW ROP/ HI TORG | g1400.
310KK 5 | HTC | X381 |12/4 16/16/16 © 1955 | 462 25 | 17.63 , 157 3-8-/4 PULLED FCR CORE Nod $1400.
BOEOSS3 | 5 | CHRIS|C2z ' 4 |8 732 13/P/¥3 . 2429 |12 | 2/2 [ 1.67 | 9.5 gpy yn| (35.8% Recovery-4.3m) $15000,
94 BUA 6 | HTC | X3A 114 | 12/4 16/16/16 2429 | 137 | 574 | 3.39 | 30.5 4-3-/4| T.D 2566m B §1400.
| i
| , :

7520-487 (CL 1153,



BIT RECORD

COMPANY £550 AUSTRALIA LTD.

WELL YELLOWTAIL No.2 Sheet No._2

5/N Bit No.  |Make Type HADC  Isize  |cost Jots Depth In | Depth Out :\m’em Drifiing " [On Bottom e Average é;:tr?ge C‘%“"é“g“
o A no ——— | 2 —

2495R | 1 HTC B3R 1111 | “P174 $6350. |"5%20 99 142 | 142 |6% 3.26 | 24 | 43,4 | $215,50|1=1-1
249 SR |RR1 HTC ISt 3Ag 11 29‘”? $6350, “"i?%g" | — | — . —

249 58 RR1_ |WTC  |osc 3ay | 111 | 174 ls2s00. |20/20/20 | 241 | B26 | 585 |1674 | 11.94| 109 |67.5 §106.31, 3=3=1]
950 ua | 2 HTC | X3A 114 | 124151400, [16/16/16 | 826 | 1301 | 475 | 2374 | 15.18| 141 |31.3 |$209.20 | 3=4-1
293 kKK | 3 HTC X 3A 114 12}4 $1400. {16/16/16 1301 | 1301 | — —
293 ke | 3 W Ix3 ' 11 | 12)als1400. [16/16/16 | 1301 | 1499 | 198 | 1574 | 9.69 | 87 |20.4 $388.35,| 2=3-1
112 KK | 4 HTC  |X3A 118 | 12)4 181400, 116/16/16 | 1499 1955 ' 456 | 27 | 17.93| 164 [75.a $270,91, 3-8-/8
310 KK| 5 HTC | X3A C11a | 20 $1400 116/16/16 " 1os5 2617 | ag2 ! 25 | 17.63| 157 26,2 528161, 3-B-/8
BOEDS553 | 5 CHRIS |C-22 . % 18'732/$15000413713/1% | 2417 2428 12 1 25 | 1.67 | 8.5 | 7.2 1§5734.77, 906 W
948 UR| 6 HTC X3 114 12}4 $1400. 16/16/16 | 2428 2566 137 | 574 | 3.39 | 30.5 40.4 [$479.08 4=3-/4

7520-486 (CL 1152)



10, MUD INFORMATION SHEETS

DEPTH . .

MUD WEIGHT

FUNNEL VISCOBITY
PLASTIC VISCOSITY,
YIELD POINT,

GEL ¢ Initials10 min
FILTRATE

CAKE THICKNESS
SALINITY 1+ Carsll

SOLIDS/8AND/OTL., .

Metres

Pounds per gallon

AP LT seconds

Centipoise

Pounds /100 square

Pound- /100 square

AL Co

fthir vy secorids of

[ M

Percentage

fFeet

feat

ar

inch



compANy . _ ESSO  AUSTRALIA LTO

MUD INFORMATION SHEET

HOLE.

€—— CAUSTIC TREATED SEAWATER.

SLIP
JOINT,

1
1
1]
]
]

§vij WELL YELLOWTAIL .2 _ Sheet No. 1
 DEPTH 281 | 241 241 241 B26 826
DATE 19 JUN°B8Z —20 JUN |—21JUN —22 JUN |—23JUN —24 JUN —25JUN
TIME 19300 22330 19300 23130 24300 13:00
| WEIGHT 8.7 8.7 8.7 B.7 8.8 B.8
| FUNNEL VISCOSITY 29 29 29 29 29 63
PV/YP 15/20
N/K C.51/1.42
GEL: INITIAL/10 MIN ) 9/21 ]
pH 10.5 . 10,5 11,0 105 10.5%
FILTRATE: API/API HTHP o N/C
CAKE
saLINTY €1 l
SAND
SOLIDS
OlL
NITRATES PPM
REMARKS: ON TOW ; SPWD REAM RUN CSG. RUN BOP. 173" RUN CSG.
' HOLE -
] ]
H
1€—— CAUSTIC TREATED SEAWATER > ;HI vis.
! NATIVE GEL ONLY. : PILL.
X :
! M
DEPTH 860 1250 | 1301 1356 1534 1859 2161
DATE - 26JUN  |— 27JUN + 2BJUN —29JUN |— 30JUN | -1JUL82 [-2JUL'82
TIME 22300 16330 | 16300 15130 20s00 13330 10:00
| WEIGHT B.7 8.9 B.7 8.9 8.0+ 9.0 9.1
FUNNEL VISCOSITY 29 29 28 28 173 40 47
PV/YP 3/9 2/6 2/2 2/3 4/10 5/16 7/19
N/K 35/1.26] .32/1.08 249/ .24 .38/1.89|.47/1.15
| GEL: INITIAL/10 MIN 1/3 0/0 1/1 4/6 4/10 5/13
pH 10.6 9.6 9,5 9,7 9.8 10.5 10.0
FILTRATE: API/API HTHP N/c N/C N/C N/C 25 1 3
CAKE _ : - = 2
SALINITY C1 18.0 K | 17,9 K n 19.0 K 18.0 K | 18,0 K [17.6 K
SAND 1R. TR, TR. TR, TR. TR.
SOLiDs 2 _4 2 4 4 4,5 5
oiL o 0 0 I 0 o
| NITRATES PPM - - _ - - - -
REMARKS: «—DRILL 123" —— ! REPAIRED | *—— DRILLED 12%" HOLEs —— >

NATIVE GEL ONLY.

2 2

7520-492 (CL 1158}




7

[

MUD INFORMATION SHEET

| LH CoMPANY_ ESSU AUSTRALIA_LTO. B
, U weLL_ YELLOWTAIL No.2 I Sheet No. 2 _
DEPTH 2617 2492 2566 2566 2556 2566
DATE 5 Jul 82 (4 Jul B2 B Jul 82 |6 Jul 82 |7 Jul B2 | B Jul 82
TIME 09: 30 11145 23:00 10:30 10:45 10300
WEIGHT 9.1 9,1 | 9,2 9,2 9.2 9.2
FUNNEL VISCOSITY 45 45 43 41 40 40
PV/YP 8/17 8/16¢ | 9/16 10/15 8/14
N/K D.41/1.58(0.44/1.8 P.64/1.57 |0.46/1.21/0.45/1.35
GEL: INITIAL/10 MIN 3/9 _4/10 4/8 4/8 3/8
pH 10.4 0.2 | 10.3 10.0 9.8
FILTRATE: API/API HTHP 7.0 Te3 7.2 Te2 Te?
CAKE 1 I I 1 1
[SALINITY (5pom) 16. 0K 17,0 18, 0K 18. 0K 18, 0K
SAND Tr Tr Tr Ir Tr
SOLIDS 5 5 6 5 6
oL 0 0o 0 0 0
NITRATES (ppm) - 105 - 9Z.5 85
REMARKS:
DRILLED 123" Hole P&R
Caustic treatert seawater, Native gel only
DEPTH
DATE )
TIME .
WEIGHT
FUNNEL VISCOSITY
PV/YP
N/K
GEL: INITIAL/10 MIN
pH

FILTRATE: API/API HTHP

CAKE

SALINITY

SAND

SOLIDS

olL

REMARKS:

7620-492 (CL 1158)
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WELL: YELLOWTAIL No. 2.

GEOLOGICAL PROFILE,

The main objective of the well was to assess the hydrocarhbon
potential of reservoir sandstone in the Latrobe Formation.It is
also hoped that it will end speculation as to the true nature of
the oil-water contact previously encountered in this area.

N.B. (All depths from RKG3)

GIPPSLAND LIMESTONE, *

Betweenr the depths,?265 metres and 465 metres,the formation consisted
of a calcarenite limestone and loose Cal0% material.The calcarenite
was light gray,fine to coarse grained and fairly soft.lLoose CaCO4
material was mainly hryuzoa,foraminifera and shell fragments.There was
also a sandstone encoutered in this interval.This was clear,medium to
coarse grained,sub-rounded and moderately sorted.Below 465 metres a
very calcareous sand existed.This was described as clear to light
gray,very fine to fine grained,loose,very calcareous,sub-rounded and
well sorted.Amongst the sand were found foraminifera and shell
fragments.

LAKES ENTRANCE FORMATICN. *

This formation was comprised entirely of interbedcded siltstone and a
claystone/marl type material.The siltstone was light to medium gray,
very calcareous,mostly soft and hlocky.However,the siltstone became
firmer and tended toward a sub-fissile,shale-type material closer to
the bottom of the formation.The claystone/marl was light gray,
extremely calcareous,often very soft,sticky and amorphorous,however
somet imes a type of lamination was evident.Throughout the formation
foraminifera and shell fragments were encoutered along with various
sizes of quartz grains,calcite grains and occasional carbonaceous
flecking.The maximum gas was 256 units at 1382 metres.

LATROBE FORMATION, *

Towards the top of the formation a clear,medium to coarse,poorly sorted
sandstone was encountered.One core was cut here between 2417 metres and
2429 metres with only 4.3 metres being recovered.Lower down,the formation
consisted of interbedded sandstone,siltstone and shale.The sandstone

was similar to that described above.The siltstone was light to medium
gray,argillaceous,calcareous,blocky to sub-fissile,with small carbonaceous
and pyritic inclusions.The shale was medium dark gray,calcareous,firm

and fissile.Maximum gas was 30 units at 2417 metres.

Based on core data the nil-water contact was approximated to be at

2421 metres.(Full core descrintion at end of graphulog.)

* FORMATION TOP DEPTHS WERE NOT AVAILABLE AT THE TIME OF PRINTING.



12, QUERKURDEN GRADIENT CALUULATIONS

DEPTH . o o o Loametras

BULK DENSITY . . . . . . . . . geic

OVERBURDEN PRESGURE TNCREMENMT L

CUMILLATIVE OVEREURDEN PRESBURE .psi

QVERBURDEN PRESSURE GRADIENT | peisdft

OVERBURDEN EQUIVILANT DENSTITY L Pounds per gallon

FULK DENGTTY TaAKEN FROM AVERAGED FL0. ¢, LOG, OF FROM SONTC LOG

FOR SECTIONS WHERE THE F.L0.CLOG I8 NOT AUATLARLE.
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DEPTH DEPTH AVR BULK  O/RURDEN  O/BURDEN  O/RURDEN  O/BURDEN
from to DENSITY INCR, UMM, GRAD. GRAD .

m m ams/c P& [RE:R1 pai/ft ppa

2150 217% AR 23,38 A0 ('\ 97 0,970 18,65

2175 2200 2.8 24,79 2133.76 0,970 18,65
2200 2aa% 2.06 22,340 1 ,n‘.m L6 1,969 18,63

.’2’?” 2250 2,13 23,06 Q179,12 0,968 18,62
2250 2275 oaene 23,60 SR N 1,968 18.62
227G 2300 2,03 24,14 2RN6.85 0,960 18,62
2300 23805 2.20 LRI & 14 PAR0, 67 . 968 18.62
R 2350 7 18 23,60 nera. 27 . 968 18,61
2350 2375 2.30 24,90 anee 17 0,968 18,62
QA7G 2400 2, "i”l 25,44 SR8, 60 0,969 18,63
2400 ”4”" A 2652 235113 0.970 18,64
2425 2450 2,031 EAVINR L} AB76,13 0,970 18,65
2450 7?34'.7‘5 2 5"(» 24,450 2400, 60 0.970 18, 6%

1?47‘5 25040 P c 32 A%.011 a425.71 0.970 13,66
2500 2920 231 2%, 00 240,72 1,971 18,67

T’ 525 2566 LN 42,07 249279 0,971 16,68
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. 13. R.F.T. DATA.



CORE LéﬂpﬁéTnElHﬁ

P L T/RFL T, DATA SUERT — SAMPLING DATA

COMPANY ESS50 AUSTRALIA LTD. WILL YELLOWTAIL No.2
RUN No. RFT 2 PRESSURE GAUCE TYPE He P,
 CHAMBER Nov. i 2. CHAMB. 1. ! CHAMB. i
CHAMBER CAPACITY (gal) g T
CHOKE _SIZE (sg in)] 0.03 0.02 OIL PROPERTIES CONT
SEAT No. 32 32 1 O00UR 5
DEPTILC M ) (trm.RKB)  §2424.5 24245 POUR POINT ¢ )
A] RECORDING TIMES HIL: MM:SS | HIL: MM:SS ‘([);“mrﬁ;r; AR HE
f,(,g:}lil{;'}TopEN g? :5523; n RESISTIVITY (q.m)[024 ((eﬁﬁef 0.24 @5t
TIMI. OPEN 10 : e Ci_(frm.resis.)( ]
CHAMBER OPEN 103 03 : 03 :16 : Cl_(frm.titrar)(pom) 18.0K 18. 0K
CHAMBER FULL 03 :12 : 03 :19 : NO. {(ppm} 22 40
FILL TIME 29 : S ph 6.5 7
START BUILD UP 03 :12: 03 :19: OTHER TRACERS
FINISH BUILD UP 03 :14: 03 :20:
BULLD UP TIME 12 : :1 : PENGITY
SEAL CHAMBER 03 :15: 03 :20: FLUORESCENCE ale blue |pale blue
TOOL RETRACT I 03 22 : COLOUR olive greyiolive gre:
TOTAL TIME e COMMENTS
n PLE DRESSURES , :
M ) (d) OTHER SAMPLE
I1SIP (psip| 3430, PROPERTIES
TFP (psia | 3070 3205 "] MUD PROPERTIES:
FFP (ps13 | 3060 3207 TYPE
FSIP (ps13 | 3383.4 3383.4 RESTISTIVITY ( ) @ o @ O
EHP - (ps13 3890 Cl (frm.resis.)( )} -
TEMP.CORR.ifapp( ) Cl_(frm.titrat) ppm| 18K 18K
COMMENTS NO,Drld/lst.circppm| 92.5 /77 {92.5 /77
&mw - | pH_ 10.3 10.3
DEPTH TOOL REACHED(m)}2424.5 OTHER TRACERS - -
MAX.REC.TEMP. (90 )] 83.3
TIME CIRC.STOPPED DENSITY ( )] 8.2 9,2
TIMF SINCE CIRC. G4 CGENRAL COMMENTS
SAMPLE RECOVERY 30,000 psi gauge
; < PRESSURE psig) 600 1] was used for
VOL.. GAS (cf X 0,93 0,13 measuring surface
VOL.OIL ( scum - sl scum pressure on
VOL . WATER () chamber 2
FI/OL. FILTRATE (cc X 20600 3000
VOL. CONDENSATE  ( )
VOL,. OTHE ( ‘
1?—75
() GASCOMIEC] (opm )l 5054 89090 NOTE:<~Gas volume does not take liquid
C2 (pom)] 3192 18386 displacement into account,ygnless noted
C3 (ppm ) 7308 18735 ~-Take mud nitrates when tested zone was
G4 (qu) 2717 5214 drilled and last circulation.
c5 (oom 1092 1310 -Unless otherwise noted, pressures
Co+ (pgm) - are temperature corrected.
€02 (.% )\QLS {1, & ’__‘___‘ -~Chamber 1 1s the first chanber to be
H2S. (DDEL) 7200 60, opened.
(h)OTT, PROPERTIES
DENS LTY JHY DOMETER @ ° @ v
( ) [REFRACTOMETE] @ Y
EIE b
FLUORESCENCE I
ok o C '



(CORE LABORATO S

P b PRI T DATA SHERT - LAMULING Aty

COMPANY

ESSO AUSTRALIA LTDRLL

RUN No .RFT 3

YELLOWTAIL No.2

PRESSURE GAUGE TYPE

HC p.

CHAMBER Nov. R 2. CHAMB. 1. | CHAMB. 2.
CHAMBER CAPACLTY (gal ) 6 1 A
CHOKIZ _SIZE 80 inl 0.03 0,02 OIL PROPERTIES CONT:
SEAT No. 33 33 OUR -
DEPTH ) (i rm. RKB) 2419 2419 gggﬁEigéNT C )
A RECORDING TIMES HH:MM:SS unzmn.ss (O VATER PROPERTTES
TOOL SET 06: 06: ) 5 7o
PRETEST OPEN 06: 06 : RESISTIVITY (G.m)
TIM OPEN 02 PR Cl! (frm.resis.)(
- Tn =Th Cl (frm.titrat)(pom) 717.5K
CHAMBER OPEN 06 :08: D6 :29:
CITAMBER FULL 06 :70: T34 NO, {(prmp 20
FLLL TIME :12: :H ¢ pH 7.0
START BULLD UP 06 :20% 06 :34: - OTHER TRACERS( |
FINISH BUILD UP N 06:37:
BUTLD UP TIME e <K DENGITY
SEAL CHAMBER 06 :28: D6 :37: FLUORE S CENCE
TOOL RETRACT A 06 _:45: COLOUR
TOTAL TIME T COMMENTS
S AN ) < v
Jh-éﬁﬁgﬂéifﬁﬁﬁﬁﬁﬁﬁﬁ%- ) (d) OTHER SAMPLE
ISIP (psia 3390, 6 PROPERTLES
IFP (psia 955 960 Fd MUD P SRTIES -
FFP (psia 915 905 TYPE
_FSIP (psip] 3371 3381 RESISTIVITY ( ) @ o @ o
FHP (psi 3880 Cl (frm.resis.)( )
TEMP.CORR.ifapp( ) Cl (frm.titrat)( )
COMMENT S NO.Drld/lst.circ ) / /
Gl TEMPERATURE pH™
DEPTH TOOL REACHED(m) 2419 OTHER TRACERS
MAX.REC.TEMP. (0 ) C )
TIME CIRC.STOPPED DENSTITY { )
TTIMI. SINCE CIRC. G _GENRAT,_COMMENTS —
SAMPLIE. RECOVERY Refractive index
SURTACE PRESSIR (paid 500 1.4508 & 23.5°C
VOI..CAS ( cf 1.26
VOL.OLT, (ce 200 SAMPLE
VOL . WATI'R
VOI,. FILTRATE Ecc 21000 PRESERVED
VOT,. CONDENSATE (Y
VHL.OTHﬁs (
SAMPT T T P O
(a) GASCOMPYC (ng) £8531 NOTE:~Cas volume does not take Liqurd ‘
C2 (qgm) QU265 displacement into account ygnless notedl
C3 (;nm) 145140 ~Take mud nitrates when tested zone was
G4 ( N 58935 drilled and last circulation.
15 ( ) 12838 -Unless otherwise noted, pressures
Cob+ prm) 300 are temperature corrected.
C02 (%) 0 -Chamber 1 is the first chamber to be
H2S.  (ppm) 30 opened.
(b)OTL PROPERTIES
DENSITY :JHY DOMETER @ ° @ v
( APT ) [REFRACTOMETEH 43.5@60%F @0
COLOUR DK brown i
FLUORESCENCE gold
G.0.R. (GVALEED L




CORE LABORATORIES INTERNATIONAL

Sm o e e e e i e e e e S e o O S O e e

PORE PRESSURE DATA SHEET

BATA FROM R.F.T. RUNS.

COMPANY 3 ESSO" AUSTRALIA LTO.
MELL s YELLOWTAIL - 2 .
DEPTH DEPTH ‘ PORE PRESSURE PORE PRESSURE | PORE PRESSURE
( FROM RKB ) ( FROW msL ) GRADIENT SRADIENT
E.M.u. (ML)
SEAT METERS METERS PSIG PPG PSI/FT,
i —— by et &
8 2530 2509 3539,.8 B.286 0.430
9 2522 2501 352506 Be279 0,430
10 | 2507 2486 3500, 1 Be269 04429
11 2484 2463 34674 8.268 0.429
12 2454 2433 3424.6 8.266 0,429
13 2433 2412 339346 80263 0.429
14 2430 2409 33898 B.264 0.429
15 2429 2408 3388.8 Be265 0.429
16 2427.5 240605 3387.3 B.266 04429
17 42 4 .
2426 2405 3385 B.266 0,429
18 2425.5 2403.5 3383.4 8,267 0,429
21 2419 2398 3389.4 8.361 0u431
26 2424 .5 2403.5 3382, 7 B.266 0.429
29 ._2424,8 2403.8 3383.8 Be267 0.429
30 2425,5 2404,5 338449 80267 04429
31 2426 2405 3386 8.268 0.429
32 242445 2403,5 33834 Be267 0.429
"




14, ESTIMATED B.H.T.



CORE LAR

Jmansmmmnmnsonan

STRAIGHT LINE LEAST SOUARES BEST FIT
1/TIME ON A LINEAR SCALE AGAINST TEMPERATURE ON & LINEAR SCALE

ENTERED DATA:

DATA SET # 1/TIME TEMPERATURE TIME (AFTER CIRC.D
(STORPPEDD

0.182 V6. b 5. 5

2 0,087 811 11. 5

3 0,059 87.1 17. 8

4 0,047 : 90,5 21.5

OEFFICIENT & CONSTANT:

Y = m, X + ¢ where o = -9, 3087937E 01 and ¢ = 9,2501994E (1

1/TTME TEMPERATURE

0.006 Qe b

I INTERPOLATED DATA:



1804 ESSO AUSTRALIA LTD. YELLOWTAIL # 2
ESTIMATION OF BOTTOM-HOLE TEMPERATURE
USING DATA FROM WIRELINE LOGS AND CORE LAB LINFIT PROGRAM
J BBH.T. « 82.6 °C \
"\\\
8 -
L¥ )
W
14
=2
-
<
{1 4 .
Wl ~
m .
=
l
-
S /
78 N

2 1/TIME (WHERE TIME IS IN HOURS) 8.25



15.

SIDEWALL CORE GAS ANALYSIS.




.

CORE LAB SIDEWALL CORE GAS ANALYSIS DATA SHEET SHEET % 1
company ESSO AUSTRALIA LTD . LOGGING SUITE NO. 5
WELL YELLOWTAIL ~ 2 o
N2 | DEPTH o c2 c3 ' c4 cs c6 | COMMENTS
METERS |  ppM PPM PPM PPM |  PPM PPM |
106 | 2430 g9 56 123 92 161 20
107 1 2429 80 40 114 119 62 20
108 | 2427.9 123 223 1 1937 1872 955 382 C7
189 - W s - mIsF mE o T S G W S O S e G s (B W . 4 PRESENT
110 | 2426 100 638 7517 | 6401 4050 1638 1;2“”
111 | 2424,9 | 40 220 4086 4048 1812 726 ONWARDS
112 | 2423.,9 | 70 1116 ‘| 11491 | 9600 3865 1146
113 4. 2423 180 170 1850 1908 1600 650
114 | 2421,9 60 60 1200 1328 1630 928
115 | 2421 37 64 580 1162 920 570
116 | 2419,9 10 180 4740 7125 4130 1692
117 1 2419 110 24 405 1328 1337 819
118 | 2418 102 25 350 1510 1414 710
119 | 2417 12 5 94 530 783 614
420 | 2415,.9 8 5 18 19 a3 85
!
; :
! |
j j
, ﬁ
; |
. |
i }
! !
! T
...i._. — P —
| | -
}
| @ f
,' | N
s { | :
§ ; - T ;




16. PORE PRESSURE SUMMARY AND P.I.T. DATA.



YELLOWTAIL ND.Z,.PORE pPEecrr AN) L.U.T. SLMRARY.

Yellowtail No.2 was drilled in the Ginpsland Basin recion of the Bass Strait. It was
caorrectly thought that this hasin is normally pressured and abnormal pressures were
therefore not expected. Core Laboratories unit FL B02 monitored and calculated
various parameters associated with pressure detection, the primary means of detection
being the "Drill Data Plot" ( see plots at end of report).

The "Drill Data Plot" shows amongst other information, the d°c exponent trend. As

can be seen from the plot a good trend does not develop until around B05m, towards
the bottom of the arenaceocus section of the Gippsland Limestone. There is a lateral
shift in the trend at 113"m, due to a change in lithology from interbedded siltstones
and claystones to predominantly claystones.A second lateral shift exists at 1700m,
and this is caused by the predominantly argilaceous nature of the lithology. The
trend remains normal down to 2410m, where the arenaceous rocks have caused a reversal.
The trend returns to normal at 2480m where the sandstones become interbedded with
shales and siltstones. This is the situation down to T.D.

The mud gas plot does not show any abnormalaties. A few isolated gas peaks exist,

but these are associated with hole problems, rather than from any abnormality in
formation nressure.

No shale density measurements were taken since only isolated beds of shale were
encountered.

As may be expected from the above discussions, the temperature nlot does not show
any deviations away from normal.

A "Wireline Plot" was not drawn as this log rlots shale parameters and the few

shale noints encountered in the well were insufficient to facilitate an objective
nlot.

The "Pressure Plot" is the oressure conclusion log for the well. As can be seen it
shows that the farmations encountered in the drilling of Yellowtail No. 2 are
believed to he normally nressured throughout. The guantative data for the nore
nressures is from the R.F.T. tests run in sands hetween 2418 and 2530 meters. As

can be seen from the R.F.T. data the sands had pressure gradients of hetween

1.407 and 1.474 psi/m, which are equivalent to nore pressures of 8.3 to B.4npg

{from M.S.L.). It is believed that a pore pressure of 8.30pg E.M.W. is representative

of the pressure gradient  for the formations above the Latrohe (as inferred from the
R.F.T. data).

Overburden gradient calculatinns and a olot of the gradient are included in the
report. It was not possible to derive a true fracture gradient as insufficient
L.0.T.'s were taken. In fact only one P.I.T. was taken, just below the 13 3/8" casing
shoe. There was no need to carry out L.0.T.'s since high mud weights were not
anticipated. The P.I.T. conducted gave a value of 13.5npg 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.S5. Gulf Coast bhasin, and offset to match

local data. A true fracture gradient for the Gippsland Basin cannot be drawn wntil
further leak-off data is available.

The average geothermal gradient was 3.22°c/100 m - normal for the Gippsland Basin.



17. CORE-D-GRAPHS.



CORE—-O—-GRAPH

CLIENT:
WELLs
CORE NO- ]

INTERVAL CORED FROM

CUTs 12m
FORMATION: -

BIT MAKE & TYPEs
CORE BARREL SIZE,
BIT SIZE,s 8.468

ESSO AUSTRALIA LTD.
YELLOWTAIL No.2

Na.1

2617m TO 2429m
RECOVEREDs 4.3m(35.8%)
LATROBE GROUP

CHRISTENSEN C-22

8. 781im,. % 4, BB8im. = 10, BBm,
MUD WT.s 9.1

ROP

JO |

LITH

woB RPM

HRS

0 ] 20150 i 100}0

.....

.....

18  Y“omwijp]



COMPLTER DaTa LISTINGY

ia fed to the
Drill program and is stored
This data is then available

(for example KICK,SURGE

Data computer while dreidlling is
nn the tape at 180,10
at a later date For u

LCOGT,GPTRLT and HMYDRLDY,

can also be
operator to list both
cdetailed data or data
be listed.

The data arcessed
raw arcd

averaoged

bry
Caloulated
ovor o any

data in
particula

Iin
the

addition,the data
operator desires,

may e plottaed an

The following data liste have bheen made For this

a. Bit record & Bit andtialrzation data

b, Hydravlic analyses

Data list &

<. Data list

@, Data list C

Data list D

COMPUTER PLOTYS

Using the REPORT program, the
well

Following plots have

GEOPLOT — 1:5000 SCALE - Zm average

the
at

Qince all
availabile

i

atored on
on regquest

data
any time

tape, Further data

w
A | I

1

GE

Wil

heen

N progress,using

The

mointervals

ot e

the REPORT program,which allows
various
»odepth

various foarmats,at

+
1

i awn

o

programs

the

formats. bither
interval,may

any scale

this

for

plets are



BRYT RECORD

RIT ST2E . . . . . . . loche

RIT COsT . 0 o . 0 0 A delitars

JET SYZE . . .« . . o Thirty seconds of an inch
DEPTHS . . .+ . . . . Metres

RIT RUN (HOLE MADED . . Metres

TOTAL HOURS, . . . . . Houves {the tiae the hit was

AVERAMGE ROP, . . . 0 0 Met e Ahioue

CUMULATIVE COST/ZMUETRE ., o deilars

RIT CONDITION @ Teeth

Bearings

Gavge . o . Inches

actually derallaing)



WELL: VYELLOWTAIL # 2

BIT IaDC

No. CODE MAKE & TYPE SIZE £osY
1 111 HIC D5C3AT&26"HD 26,008 6350.00
1 111 HTC 050381 17.580 2500.08
2 114 HIC X3A 12,250 1400.00
3 114 HIC X34 12.250 1400.08
4 114 HIC X34 12,250 1400.00
3 114 HIC X34 12,250 1400.00

WELL: YELLOWTAIL # 2

BIT I1ADC

Ho. CODE MAKE & TYPE SIZE €osT

3 4 CHRISTENSEN C-22 8.468 15080.00
& 114 HIT X34 12,250 1400.00

* EQUIVILANT T.F.A.

DEPTH
NBZZLES IN
2225 9.0

20 20 20 241.0
16 16 15 826.0
16 16 16 1301.0
16 16 16 1499.0
16 16 16 1955.0

DEPTH
NOZZLES N

13 13 1324170
16 16 16 74290

DEFTH
ouT

241.8
826.0
1361.0
1499.0
1955.0
2417.8

TOTAL
HOURS

3.87
11.94
15,18

§.69
17.93
17,63

TOTAL
HOURS

TRIP
AROP TIME

Pd A ) el K e
: <3 I
™Y A S fed LY b
-3 TR O LA by e
T e A Y w0

L= A B

TRIP

ARDP TIME
7.2 9.8

40.4 10.3

£Lest

215,50
106.31
209.20
388,35
2780
281,61

CeosY

3734.77

479.08

TOTAL
TURRS

23536
109495
140746

87192
16371
136736

TOTAL CONBITION
TURNS TR G



BIT NUMEER: 1 IadC CODE 111

BTARTING DEPTH. .. ... . e e
BIT COST, RIG COST/HOUR...........
TR :[P T:[HEI L A I T e . L2 I B S A €
BIT DIAMETER . . oo vt in e v .

NOZZLES . o oo i e v oo n
HW DRILL CGLLQR LFNGTH OD}
DRILL COLLAR LENGTH, QD ..
HW DRILL PIPE LENGTH, DD, I0..
DRILL PIPE OD, ID.........
CASING DEPTH, ID............ ..
PUMP VOLUMES 1 AND 2. ...

PORE PRESSURE CALC FXPHNFNI
NORMAL PORE PREGSURE........
OVERBURDEN GRADIENT MDDTFIFR..
STRESS RATIO MODIFIER.,.......
"d" EXPONENT CORRECTION SR(VUR
CUTTINGS DIAMETER, DENSITY....

FINISHING DEPTH..... ..o
CUMULATIVE HOURS,
RIT CONDITION OUT. .,

L T T T ST T I S )

EIT NUMBER: 1 IADC CODE
STARTING DEPTH. .0 v v v vnn .,
EIT COST, RIG COST/HOUR.,
TRIP TIME.......
PREVIOUS HOLE MADE............
PREVIOUS HOURS, TURNS...
BIT DIAMETER.....
NOZZLES v v v e e, -
HW DRILL COLLAR LENGTH, 0D, 1D.
DRILL COLLAR LENGTH, OD, 1D,

HW DRILL PIPE LENGTH, OD, 1D,
DRILL PIPE OD, ID..
CASING DEPTH, ID...
RISER LENGTH, ID...........
PUMP VOLUMES 1 AND 2,
PORE PRESSURE CALC EXPONENT. ..
NORMAL PORE PRESSURE. ..
OVERRURDEN GRADIENT
STRESS RATIO MODIFIER Ce
g™ EXPONENT CORRECTION FACTOR.
CUTTINGS DIAMETER,

[ I I I Y
LI A R A B B R I )

FINISHING DEPTH. .. e

CUMULATIVE HOURS, TURNS.......
EIT CONDITION OQUT..

LR I B R I A B '}

LI T B I}

R I

"o

.

.

e

111

L I T I T R T T T B )

------

:::::

.

TURNG ., oo 0

rrrrrrrrrr

nnnnn

nnnnnn

.....

MODIFIER......

DENSITY........

HTC OSC3ATA26"HO

99.0
6350, 00
1.9
6000
pigi
33.140
29,60

469200

s
gl

@250
g.000

27 .50 3, 0040
5,800
6.008 h.000
g.119 g.119
1,320
8.5
0.00
0.04
10.0
3.0 1.80
241,
A 2“;" AR
T 1 [ER
HTC OSC3AT
241.0
25900.00  4692.00
4.0

1420
.27
17,500
20
30,35
87.8%
@1.43

R4, 00
99, 410
0.119

1.00
g, 5
0.00
0.04
10,0

&b

826 .10

11.94
T 3

A3G536

20
9. 750
8.000
5,000
5, 000

19.124

21.000
0.119

.00

109495
B3

3

g

£t

L. 000

20813

3.
Ql

~y oo
& TN

HRIRY
BT

> 0,000

20
RV

613
000
276

G 0.000



BIT NUMBER: 2

STARTING DEPTH......... .
RIT COST, RIG COST/HOUR........
TRIP TIME . ' ineennonsinnnson,
BIT DIAMETER . v v e irn .
NOZZLES . v
DRILL COLLAR LENGTH, OD, ID,.
HW DRILL PIPE LENGTH, OD, ID..,

DRILL PIPE OD, ID..... .. v,
CASING DEPTH, ID..... .o

RISER LENGTH, ID.

PUMP VOLUMES 1 4%!41) . e

PORE PRESSURE CalLC FXPHNFNTs...
NORMAL PORE PRESSURE...., der e

OVEREURDEN GRADIENT MODIFIER. ...
STRESS RATIO MODIFIER...........

"d" EXPONENT CORRECTION FACTOR,
CUTTINGS DIAMETER,

FINISHING DEPTH........ ..
CUMULATIVE HOURS, TURNo.....,..
BIT CONDITION OQUT.......

L I I I}

BIT NUMRER: 3

STARTING DEPTH. ...o oo v v v i v

BIT COST,
TRIP TIME.
BIT DIAMETER.
NOZZLES . . ...y
DRILL COLLAR LENGTH, 0D, ID....
HW DRILL PIPE LENGTH, 0D, ID...
DRILL PIPE OD, TDu vt erenni.

CASING DEPTH, ID......v v,

RIGER LENGTH, ID.
PUMP VOLUMES

L T R R N T I R Y S}

NORMAL PORE PRESSURE., ..

I I I R ]

OVERBURDEN GRADIENT MODIFIER......

STRESS RATIO MODIFIER., .

L I I T S ')

"dt EXPONENT CORRECTION.FACTOR..:

CUTTINGS DIAMETER, DENSITY..

F:‘INIS"{‘[N‘:; I)E:PTH. LN R R D D e [N I e

CUMULATIVE HOURS, TURNS,
BIT CONDITION OQUT..........

TADC CODE 114

IADC CODE 114

L T T I R B T R B I I I

[

L T T T T S O O R ]

zzzzz

DENSTTY....v 00

RIG COST/ZHOUR, ..........

.

L T O O O 2 Iy I T T B B B B I

L e e I I 2 I I I I O B )

TAND 2., .. 0000y
PORE PRESGSURE CALC EXPONENT.......

......

HTE X34

82464,
Iﬁﬁ}.ﬁﬁ
\J 7
'.E; .f. ;J'U
16
117 .44
108.923

849,00
9,00
8.119

1.0
8.3
.00
n.04
10.0
2.5

1301.0

15.18
T3

HTC X34

1301.0

1400,ﬂﬂ
&,

12, ”ﬂU

16

117 .44

108,93

849,00
P9 .40
0,119

1.20
8.5
0.00
0.04
10.0
2.4

1499, 4

9. 69

T a2

Qé}())‘ (

164
g.000
5.000
W 000

12,615
21.000
h.119

&40

140746
K4

4692, 00

164
8.000
5,000
5.0040
12,415
21.0040
8,119

2050

87122
3

15

2.813
3.0604
4,276

G 0.000

16

2,813
3.000
4. 276

G 0.000



CODE

BIT NUMERER: 4 TADC 114
STARTING DEPTH. ..o v v oo
RIT COST, RIG COST/ZHOUR, . ........
TRIP TIME . v o
BIT DIAMETER, Ch e e . '

NOZZLES .. . e e i o
DRILL COLLAR IEN?TF HD ID ......
Hi4 DRILL PIPE LENGTH, Uﬁ Ip...

DRILL PIPE 0D,
CASING DEPTH,
RISER LENGTH, ID

IDII)I'

P T I T I A R R S

PUMP VOLUMES 1 AND 22...... ..., s
PORE PRESSURE CALC EXPONENT......
NORMAL PORE PRESSURE.

L I S T B I ST |

'

¢

.

I I T A

Inikzrieacpotsﬁvs:f;

v

OVERRBURDEN GRADIENT MUDiFTFR e

STRESS RATIO MODIFIER.

"o EXPONENT CORRECTION FAFTGR ‘
CUTTINGS DIAMETER, DENSITY. .

FINISHING DEPTH......

L T T R A B I B I )

CUMULATIVE HOURS, TURNS..... ...,
BIT CONDITION QUT. . oo,
BIT NUMBRER: 5 TADC CODE 114

STARTING DEPTH... ..
RIT COST, RIG COST/HOUR..... .
TRIP TIME .. i oo
BIT DIAMETER. ..o v v o vn e
NOZZLES. .. ... e
DRILL COLLAR )FN&TH, DD\ Do
HW DRILL PIPE
DRILL PIPE OD, ID.....,.
CAGSING DEPTH, ID...... ... v, PR
RISER LENGTH, ID.. Vi
PUMP VOLUMES 1 AND ?....‘
PORE PRESSURE CALC }XPUNFNl
NORMAL PORE PRESSURE.......

LI T T I R B S R |

OVERBURDEN GRADIENT MODIFIER.....

STRESS RATIO MODIFIER.
"d v EXPONENT

oooooo

LENGTH, OD, ID......

[

PDRRkPTIUN FQEFUR .

CUTTINGS DIAMETER, DENSITY., P
FINISHING DEPTH. I T TP
CUMULATIVE HUUR», TURN;,......i,..
RIT CONDITION QUT. B

HTE X3A

1499, 0
1400, 00
&1
G
14
146,18
81,47

809,00
e, 40
6.119

1,20
3.5
.00
.04
10.0
1.6

1955, 0
18,38

HTO Xaa
1955, 0
1400,00
9.8
12,250
16
146.16
21.47

809,060
9,40
0,119

1.20
8.5
.00
0,044
1.0
1.7

2417 .0
17,63
T3

4692 .40

t{ﬁ(f
g.000
5.000
5.008

12,615
21,0040
g.119

2,683

167831
Boa

4692, 00

16
g.000
5.000
5. 000

12,615
21.000
a0.119

P I

-y
=

v
fon ey
At

&
aLH1A
3.004
4. 276

60125

16
2,813
Z.000
4,276

G 0.125



BIT NUMEER: O TADE CODE
BTARTING DEPTH. ...... ..o
BIT COST, RIG LCOST/HOUR. ..

TR kp’ TIME v LI L L I L T

BIT DTAMLTFR...,..

BRILL
HW DRILL PIPE LENGTH, 0D, ID,

DRILL PIPE OD, ID......... 0,

4

[}

LEINER DEPTH, TOP, ID....... .. .

CABING ID.........
RISER LENGTH, ID.

PUMP VOLUMES
PORE PRESSURE CALC EX
NORMAL PORE PRESBURE. .,

"d" EXPONENT CORRECTION FACTOR
CUTTINGS DIAMETER, DENSITY....

FINISHING
CUMULATIVE

DEPTH(!EG!i!
HOURS,

L T 2 T B A

1TAND 2.0, 000,
PONENT., .. ..

:::::::::

OVEREURDEN GRADIENT MODIFIER...
BTRESS RATIO MODIFIER...... ... ...

TURNS, oo 0o v

L 2 I O I e O

NQZzLESMEfllsuttlllllfllllltlli
COLLAR LENGTH, 0D, 1D, ...

-----

BIT CONDITION OQUT..... ... ... ...

BIT NUMBER: 6 IADC CODE
STARTING
RIT COST, RIG COSI/HUUR

TRIP TIME.....................
BIT DIAMETER........
NOZZLES. ... ..
DRTLL.
Hu DRILL
DRILL PIPE OD, ID..... . v
CASING DEPTH, ID....
RISER LENGTH, ID....... e
PUMP VOLUMES 1 AND 2.. ..
PORE PRESSURE CALC VXPUNlN!
NORMAL PORE

LI Y

P I T I S T T A TR R I R A A

DEPTH........ G

[ I T I )

COLLAR LENGTH, 0OD, ID.....
PIPE LENGTH, OD, ID...

nnnnn

PREGSURE . ... 0o

OVERBURDEN GRADIENT MODIFIER......

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

"d" EXPONENT CORRECTION FACTOR. ...

CUTTINGS DIAMETER,

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

L I I

DENSITY. ..., ..

CHRISTENSEN C-22

2417.0

156400.,00

2.8

8. 468

13

136 .40
a1,47

2417, 00
13,615
P9 .40
g.11%
1T.20
3.5
.00
H.04
10,6
6.3

ARy 0
1.67
T 0

HTE X34
2429, 0
1400.00
10,3
122,250
16
146.18
81,47

80y .60
29,40
B.119

.20
8.9
0.00
0,04
10.0
1.7

25660
.39
T 4

4692.00

13
g,000
5,000
3.800

g0y, 00

21,000
h.119

2,65

9514
®0

4692.00

16
8.000
S.000
5.000

12,615
1.000
0.119

2,40

F0550
B3

13
2,813
3.000
4,276
L.f IG

G 0.900

16
2,813
3.000

4,276



HYDRAULTC aNaLYs 1o

Data listed frem date tape overs (000 For each bat run,
DEPTH., . .« . . . ., Metro

FLOW RATE. . . . . . Rate of mud Flow inte the well,
wnogatlons per minute

ANNULAR VOLUMES., . . . WHarrels, Rarrels/metre
ANNULAR VELOCITIES . Metres/minute
CRITICAL VELOCITIFG., . The annuvlar velocity ahove which

the flow becomes turbuolent

BLIP VELOCITY., . . . . dthe cate of slip ef cuttings in the
annulue under laminar Flow

ASCEND VELOCITY., . . . The rate of ascent of cuttings in the
annulog under laminar Flow

FRESGSURE UNITS . . . . Pounds per square inch
f |
HHP .o o 0 0 0 0 0 L Hydraulic hoarsepouwer at the bit

IMPACT FORCE . . . ., The impact force at the bit,
in Foot pound per second squared

JET VELOCITY . . . . . The velocity of mud through the hit
fozzrles, In Metres per seco

DENSITY UNITS. . . . . Founds per gallan



CORE LAR
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 110.0 AND T

YR 1180

GPM 1 7% SPM 2 30 FILOW RATE

ANNUL AR HYDRAUL.ICS:

ANNULUS
TYPE

VolL./
UNIT

ANN
LH O

CRIT
VEL.

TY
VOl

HWDC/0H 1,851
bDC/OH 1.950
HWDP /0H 2,074
DP/0OH 2.074

61 7 &
15) b &
57 6 i
41 b 5

TURK
TURE
TURE
TURE

P

TOTAL VOLUME 217

LAG: 17.4 MINUTES 1303 STROKIS #1 AND

BRIT HYDRAULICS:

PRESGURE
% BURFACE

DROP
PRESSURE

105,95

472 .2

HELP
FIMP Z 50 dn

X2

0.06

PRESSURE HREAKDOWN:
23.8
78.6

105.5
0.0
a207.9

SURFALE
STRING
BIT
ANNUL UG
TOTAL. PLIMP

PRESHSURFE 250.,0

BOTTOM HOLE PRESSURES:
DENSITY

UNITS

NOT CIRCULATING:

CIRCULATING :
PULLING OUT:

MUD WETGHT

ECD
TRIP MARGIN
MUD WETGHT

8,60
8,460
.00

EFFECTIVE 8,40

Ha

PEOF
F1.0u

HLTP
VEL,

HCEND
VEL.

PREGSURE
DROF

ULENT 0.0
ULENT 0.1
ULENT 0.0
ULENT 0.1

TOTAL PRESSURE DROP 0.0

S

GTROKES #2

IMPACT FORCE
JET VELOCITY

274

36

Z DIFFERENCE 16.8

PREGGURFE
UNITS

HYDROSTATIC PRESSURE 161.4
CIRCULATING PRESSURE 161.4
ESTIMATED SWAR 0.0
BOTTOM HOLE PRESSURE 161.4



CORE
STImSNaman IR Rl

HYDRAULICS ANALYBIS PROGRAM

HYDRAULICS CALCULATIONSG AT DEPTH 206,0 A

ND TVD @060

GPM 1 100 GPM 2 100 FLOW RAT
ANNULAR HYDRAUL.TICS:
ANNULUS valL./ ANN CRIT
TYPE UNIT VL. UL VEL.
HWDC /7 OH 1.851 61 13 )
DC/0OH 1.950 o 3] 12 &
HWDP /0H 2.0674 57 11 i
DR /OH 2.074 240 11 b
TOTAL VOLUME 416
LAG: 17,5 MINUTES 1749 GTROKES #1 A
BIT HYDRAULICS:
PRESSURE DROP Aga, 7 HHP
SURFACE PRESSURE 38.3 HHP Zsqin
PRESSURE BREAKDOUWN:
SURFACE 75.9
STRING 292.8
RIT 3B2.,7
ANNULUS 0.0
TOTAL 7%91.4 PUMP PREGGSURE  1000.0

ROTTOM HOLE PRESSURES:
DENSITY

LUNITS

NOT CIRCULATING:

CIRCULATING:
PULLING OUT:

MUD WIETGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

8.60
8.60
6.00
8.60

Eotaa0

TYPE OF SLIP ASCEND  PRESSURE

FlL.0u VEL VEL. DROP

TURBLULENT 0.0

TURBLILENT 0.4

TURBULENT 0.0

TURRLILENT o.4a
TOTAL PRESSURE DROP a.0

ND 1749 STROKES #2

YN TMPACT FORCE 993

0,42 JET VELOCITY &8

% DIFFERENCE

24,9

PRESSURE
UNITS

HYDROSTATIC PREGSURE 302,
CIRCULATING PRESSURE 302,
ESTIMATED GWAR 0.
BOTTOM HOLE PRESSURE 302,

Too= T



CORE LAR-

283 guss sous sese sus cous sere soey
F|rummauoeoan

HYDRAULTICS ANALYSIS PROGRAM

HYDRAULICS

CALCULATIONS AT DEPTH. 300.0 AND TVD 300.0

[

SPM 1 120 GPM 2 105

ANNULAR HYDRAULICS:

ANNUL UG
TYPE

VoL/
UNIT

ANN
VEL.

CRIY

YOl VEL.

HWDC/OH 0.673 20 410 0e
DC/OH 0.772 34 A5 a7
DC/CSE 0.961 42 a8 Bb

HWDP/CS6G 1.08% 88 v i

DP/CSG 1,085 1 % 5%

DP/RIS 1,325 34

TOTAL VOLUME 318

LAG: 11.8 MINUTES 1424 STROKES #1 A

RIT HYDRAULICS:

PRESSURE DROP
% SURFACE PRESSURE

1202,2

49 .1

HEP
HHP S saqan

PRESSURE ERREAKDOWN:
SURFACE
STRING
BRIT
ANNULUG
TOTAL.

82.9
603.7
1202.2
0.7
1939 .4

PUMP PRESSURE  24%0.0

BOTTOM HOLE PRESSURES:
DENSITY

UNITS

NOT CIRCULATING:

CIRCULATING:
PULLING OUT:

MUD WETGHT

FECD
TRIP MARGIN
EFFECTIVE MUD WFTGHT

8,70
8.71
0.03
3.6

FILOW RATE

1127

TYPE OF
FlL.O

SLIP AGCEND
VEL. VEL.

PREGSURE
DROP

LAMINAR 1 39
LAMINAR {1 34
LAMINAR 0 28

LAMINAR 0
LAMINAR ]
LAMINAR 0

24
a4
a0

[ i oo I e Tk ove B ci B o]
PO s RO

TOTAL PRESHSURE DROP 0.

“J

ND 1246 STROKES #2

791
3.2y

THPACT FORCE
JET VELOCITY 119

A DIFFERENCE 20.8

PRESSURE
UNITS

HYDROSTATIC PRESSURE 44% .3
CIRCULATING PRESSURE 446 .0
FETIMATED SWAR 1.4
ROTTOM HOLE PRESSURE 443 .4



CORE LaR
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH_ 400, 0 ANU _TYD 4040.0

GPM 1 131 6PM 2 110 FIOW RATE 1205

ANNULAR HYDRAULIGCS :

ANNUL UGS VoL./ ANN CRIT TYPE QF SLIP ASCEND  PREGGURFE
TYPE UNIT VoL VEL, VEL. FIL.OGW VEL VEL. DROP

HWDhC/0H 0.673 20 43 Y L.AMINAR 1 47 .1
DL/OH 0.772 68 37 u7 LAMINAR 1 37 0.3
HWDP /(OH 0.6896 50 30 Gk LAMINAR 0 A 0.1
HWDP /CHG 1.085 a8 26 9% LAMINAR 0 26 0.0
DP/CSG 1.,08% 110 ) 55 LAMINAR 0 2b a2
DP/RIS 1.325 132 a9 54 LAMINAR {1 21 0.1

TOTAL VOLUME 407 TOTAL PRESBURE DROP 0.9

LAG: 14.2 MINUTES 1861 STROKES #1 AND 1562 STROKES #2

.....

EIT HYDRAULICS:

PRESSURE DROP 1372.3 HHP P64 MPACT FORCE 2278
% SURFACE PRESSURE  56.0 HHP Zsqin 4,01 JET VELOCITY 128

PRESSURE ERREAKDOWN:

SURFACE ?3.3
STRING 790.1
RIT 1372.3
ANNULUS 0.9
TOTAL  2256.7 PUMP PRESSURE  24%0.,0 O DIFFERENCE 7.9

ROTTOM HOLE PRESSURES: :
DENGITY PRESSURE
UNITS UNITS

NOT CIRCULATING: MUD WETGHT 8.70 HYDROSTATIC PRESSURE 593.7
CIRCULATING: ECD 8.71 CIRCULATING PRESSURE 594, 6
PULLING OUT: TRIP MARGIN 0.03 ESTIMATED SWaR 1.9

EFFECTIVE ™MUD WETGHT 8,67 BOTTOM HOLE PRESSURE He1.8



CORE. LAR
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HYDRAULICS ANALYSIHE PROGRAM

HYDRAULICS

CALCULATIONS AT DEPTIL 500, 0 AND_TYD 5000

5PM 1 129 SPM 2

110

ANNULLAR HYDRAUL.ICS:

ANNULUS
TYPE

VOL./
UNTT

ANN
VEL.

CRIT
VoL VEL.
HWDC/0H

DC/OH

0.673
0.772

a0
6H-8

47 WY
37 57

HWDP 7 0OH 0.896 73 3 G
DP/0OH 0.896 H7 3 912
DP/CSG 1.085 137 o) 55

DP/RIG 1,325 132 21 54

TOTAL VOLUME 497

LAG: 17,5 MINUTES 2252 STROKES

BIT HYDRAULICS:

1347 .6
54,8

PRESSURE DROP
% SURFACE PREGSURE

Hup
HiW / sea.n

PRESSURE BREAKDOUN:

SURFACE
STRING B827.5
BIT 1342. 64
ANNULUS 1.2

TOTAL 2262.7

?1.5

PUMP PREGSURE  24%50,0

ROTTOM HOLFE PRESSURES:
DENGITY
UNTTS

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT
ECD

TRIP MARGIN
MUD WETGHT

8.70
8.71
0.03

EFFECTIVE 8.67

FLOW RATE

#1 AND

PR

3,88

1191

TYPE OF SLIP AaSCEND
1.0 =L VEL.

LAMTINAR

1 41
LAMINAR 1
0

36

LAMINAR 31
L.AMINAR ] 31
LAMINAR ] 26
L.AMINAR 0 21

TOTAL PRESSURE DROP

1924 STROKES #2

IMPACT FORCE
JET VELOCITY

A DIFFERENCE 7.6

HYDROSTATIC PRESSURE
CIRCULATING PRESGURE
ESTIMATED SWAR

ROTTOM HOLE PRESSURE

PRESGURE
DROP

0.1
0.3
0.2
0.2
0.2
0.1

1.2

2229

126

PRESSURE
LUNITS

742 .1
7433

23
739.48



CORE LAR
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 600, 0 AND TVD 600.0

oPM 1 112 8PM 2 110 FLOW BRaTE 1110

ANNLILAR HYDRAUL.ICS:

ANNULUS vaLs ANN CRIT TYPE OF SLIP AGCEND
TYPE UNIT VOL. VEL. VEL FL.OwW VEL. VEL.
HWDC /0OH 0.673 20 39 o589 LAMINAR 1 39
DC/OH 0.772 &8 34 57 LAMINAR 0 34
HWDP /0H 0.896 73 a9 56 LAMINAR 0 29
DP /0K 0.896 156 Y 56 LAMINAR ] a9
DP/CSG 1.08% 137 24 B LAMINAR 0 24
DR/RIS 1,329 132 20 94 LAMINAR ] 20
TOTAL VOLUME a87 _ TOTAL PRESBURE DROP
LAG:  22.2 MINUTES 24972 STROKCSG #1 AND 2437 STROKES #2
BIT HYDRAULTICS:
PRESSURE DROP 1165.3 HHP 7EG TMPACT FORCE
Z SURFACE PRESSURE  48.6 HHP /sqin 3.14 JET VELOCITY
PRESSURE EBREAKDOWN:
SURFACE 80.6
STRING 774,9
RIT 1165.3
ANNULUS 1.3
TaTAL 20221 PUMP PRESGSURF  2400,0 Z DIFFERENCE 15,7

BOTTOM HOLE PRESSURES:
DENSTITY

UNITS
NOT CIRCULATING: MUD WETGHT 8,70 HYDROSGTATIC PRESSURE
CIRCULATING 126D .71 CIRCULATING PRESSURE
PULLING OQUT: TRIP MARGIN 0,03 ESTIMATED SWAR
EFFECTIVE MUD WETGHT B.67 BOTTOM HOLE PRESSURE

PRESSURE
DROF

STDoOD oD
i I AT R

1935
118

PRESSURE
LUNITS

890,
91,9
2.7

887 .48

]

BE



CORE LAR

HYDRAULICE ANALYSTS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH Z00,0 AND _TVD 700.0

aPM 1 112 aPM 2 111 FLOW RATE 1117
ANNUL.AR HYDRAUL.TCS:
ANNULUS v/ ANN CRIT TYPE OF SLIP ASCEND  PRESHURE
TYPE UNIT Vi VEL. VEL. Fl.0w VEL VEL nrROP
HWDC /(0K 0.673 20 40 a9 LAMINAR 1 A 0.1
DC/0OH 0.772 68 34 07 LAMINAR ] 34 0.3
HWDP /OH 0.896 73 30 1) LAMINAR 0 a9 0.2
DP/0OH 0.896 246 30 56 LAMINAR ] a9 0.6
DR /CBG 1.085 137 P4 9% 0 LAMINAR 0 4 0.2
BP/RISG 1.32% 132 20 4 LLAMINAR 0 20 0.1
TOTAL VOLUME 676 TOTAL PRESSURE DROP 1.6
LAG:  25.4 MINUTES 2859 STROKES #1 AND 2823 STROKES #2
BIT HYDRAULICS:
PRESSURE DROP 1179.7 HHP 769 IMPACT FORCE 1958
% SURFACE PRESSURE  49.2 HHP /sqin 3,20 JET VELOCITY 118
PRESSURE HEREAKDOWN:
SURFACE 81.5
STRING 830.4
BRIT 1179.7
ANNULUS 1.6
TOTAL  2093,1% PUMP PREGSGURE  2400.0 A DIFFERENCE 12.8

BOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING OUT:

MUD WETGHT
FCD

TRIP MARGIN
EFFECTIVE MUD WETGHT

g.70
8,71
.03
8.67

PRESSURE
UNITS

HYDROSTATIC PRESGURE
CIRCULATING PRESGURE
ESTIMATED SWAR

ROTTOM HOLE PRESSURE

1038.9
1040.5

A1
1035.8



CORE LAR
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HYDRAULICS ANALYSBIS PROGRAM

HYDRAULICH

CALCULATIONS AT DEPTH 500, 0 AND TUD 8000

SPM 1 112 111

SPM 2

ANNUL AR HYDRAUL.ICS:

ANNLUILUS
TYPE

YOI/
UNIT

ANN

CRIT
VEL -

VoL VEL.
HWDC/0H
DC/OH
HWDP /0H
DP/OH

0.673 20 40 By
6.772 68 34 Y
0.896 73 30 1)
0H.896 335 30 T

DP/CSG 1.08% 137 "4 iR
DP/RIS 1.325 132 20 w4

TOTAL VOLUME 766

LAG:  28.8 MINUTES

BIT HYDRAULICS:

PRESSURE DROP
% SURFACE PRESSURE

1179.7
49 .2

HHP?
HHP /sqin

PRESSURE BREAKDOWN:

SURFACE
STRING
RIT
ANNULUS
TOTAL

81.5
877 .4
1179.7
1.8
2140, 3

PUMP PRESSURE 2400.0

BOTTOM HOLE PRESSURES:
DENSTTY

UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING OQUT:

MUD W TGHN
eh

TRIP MARGTN
MUD  WE [ GHT

8,70
8.71
0.03

EFFECTIVE 8,67

M oW RATE

A238 STROKFES #1 AND

269
3,20

1117

TYPE QF
FL.Ou

SLIP ASCEND
VEL VEL.

PRESGURE
DROP

LAMINAR 1 K3 (LA
LAMINAR 0 X4 0.3
LAMINAR 0 Y 0.2
LAMINAR Q 29 0.8
LAMINAR it 24 0.2
LAMINAR 0 20 0.1

TOTAL PRESSURE DROP 1.8

3197 STROKES #2

IMPACT FORCE
JET VELOQCITY

1968
118

Z DIFFERENCE 10.8

PRESSURE
LUNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SUAR

BOTTOM HOLE PRESSURE

1187 .4
1189.1

2.6
1183.8
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HYDRAULICS ANALYSIS PROGRAM

HYDRAUL.ICS

CALCULATIONS AT DEPTH 200,080 AND TVD 200.0

GPM 1 P2 aPM 2 87 FLOW RATE

ANNUL.AR HYDRAUL.ICS:

ANNULUES
TYPE

VOL./
UNIT

ANN
VIl

CRIT
V. VIEL.
DC/OH
DL/CSE
HWDP /CSG
DP/CSG
DP/RIG

0.274 A% 78 iR
0.303 8 70 37
0.427 A7 ALl 3
0.427 246 50 32
1,325 131 16 2%

TOTAL VOLUME 456

LaG: 21,5 MINUTES 1966 STROKFS #1T AND

BIT HYDRAULICS:

PRESSURE DROP 2000, 6
% SURFACE PRESSURE 72,0

HHP
HHP / s¢pin

PRESSURE EREAKDOWN:
SURFACE
STRING 731.3
BIT 2000.6
ANNULUS 5.2

TOTAL  2796.3

a?.1

PUMP PRESGURE 2780.0

BOTTOM HOLE PRESSURES:
DENGITY

UNTTS

NOT CIRCULATING:

CIRCULATING:
PULLING OUT:

MUD WETGHT

ECD
TRIP MARGIN
MUD  WETGHT

8.70
8,73
0.07

EFFECTIVE 8,63

TYPE OF

TURRULENT
TURBULENT
TURRULENT
TURRBULENT
LAMINAR 0 16

1043
8.89

893

HLIP

VEL

AGCEND
VEL.

PREGOGURE

FL.OW DROP

§ D o e
ERLEL BN

——
= 3

TOTAL PREGSURE DROP

n
»,

1868 STROKES #2

IMPACT FORCE
JET VELOCITY

2040
154

4 DIFFERENCE 0.6

PRESSURE
UNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SUWAR

BOTTOM HOILE PRESHURE

1335, 8
1341.1

10,5
1325, 3
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HYDRAULTICS ANALYSIS PROGRAM

HYDRAUL.ICS

CALGCULATIONS AT _DEPTH 1000,0 AND _TYD 10000

GPM 1 84 SPM 2 24

ANNUL.AR HYDRAUL.ICS:

ANNULUS
TYPE

VOL./

ANN CRIT
UNIT :

VL VEEL. VEL
DC/OH
HWDP Z70H
HWDP /CS6G
DP/LCS6G
DP/RIG

0.274 Ly 7% ar
8.398 29 51 78
0.427 15 48 78
0.427 288 4% 78
1,325 131 15 7a
TOTAL

VOL.UME 496

LAG: 24,3 MINUTES 131 GTROKSE S

BIT HYDRAULLICS:

PRESSURE DROP
% SURFACE PRESSURE

18480
6704

HHP
HHP /sqin

PRESSURE BREAKDOWN:
BURFACE
STRING
RIT
ANNULUS

TOTAL

5%5.0
712.6
1848.0
2.3
2624 ,9 PUMP

PRESGSURE  2740.,0

BOTTOM HOLE PRESSURES:
DENSITY
UNITS
NOT CIRCULATING:

CIRCULATING:
PULLING OUT:

MUD WFTGHT
ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

8,70
8,75
0.11
3,59

FIOW RATE

#1 AND

QRhH
B85

aue

TYPE OF
FL.OW

SLIP
VEL

ASCEND
VEL.

PRESSURFE
DROP

LAMINAR 2 73 o
LAMINAR 1 =1
LAMINAR 1 47
LAMTNAR 1 47
LAMINAR { 15

=D o
Moo WA

TOTAL PRESSURE DROP 2.

2038 HTROKES 2

IMPACT FORCE
JET VELOCITY

1884
148

Z DIFFERENCE 4.2

PRESHURE
UNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
FSTIMATED SWaR

BOTTOM HOLE PRESSURE

1484, 2
1493.5

18,5
14657
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HYDRAULTICS ANALYSIS PROGRAM

HYDRAUL.ICS

CALCULATIONS AT DEPTH 1100.0 AND TVD 1100,0

5P 1 20 GPM 2 81

ANNUL AR HYDRAULTCS:

ANNULUS
TYPE

VoL./
UNIT

ANN
VL.

CRIT
VoL VEL.
DC/OH
HWDP /7 0H
DP/0GH
bP/CSG
DP/RIS

0.274
6.398
0.398
0.427
1.325

32 74
43 1
2 ¥
303 48
131 15

B2
77
77
77

TOTAL VOLUME w36

LAG: 26.3 MINUTES 2376 STROKES #1

BIT HYDRAULICS:

PREGSURE DROP
Z SURFACE PRESSURE

1856 .9

6H.06

HHP
HHP /sqin

PRESSURE BREAKDOWN:
9%.2
746, 6
18%6.9
10.2
2668.8

SURFACE
BTRING
RIT
ANNULUS
TOTAL.

PUMP PRESSURE  2830.0

ROTTOM HOLE PRESSURES:
DENSITY

UNITS

NOT CIRCULATING:

CIRCULATING:
FULLING OUT:

MUD WFETGHT

ECD
TRIP MARGIN
MUD WETGHT

g.82
8.87

1
EFFECTIVE 1

0.
8 L}

FLOW RATE

70

AND

Y26

7.868

auns

TYPE OF
FL.OW

eI

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

TOTAL

A128 STROKE

“A DIFFERENC

HYDROSTATIC
CIRCULATING

P

UEL.

Rl

G

ASKCEND
VL.

72
a0
50
47

139

PRESSLRE DROP

E e

ITMPACT FORCE
JET VELOCITY

9.

PREGSURE
PRESSURE

ESTIMATED SWAR

ROTTOM HOLE

PRESSLURE

PRESOURE

nrROP

[ %
v

A
L H
Y

. 2

TSN D e NS

1893
147

PRESGURE
LUNITS

16D%. 72
16653
20,3

1634.9
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT _DEPTH_ 1200,0 AND TYD 12000

SPM 1 87 GPM 2 78 FILOW RATE a8a%
ANNULAR HYDRAUL.ICS:
ANNULUS VOL/ ANN CRIT TYPE OF GLIP AGSCEND
TYPE UNIT VL. VEL. VEL FL.OW VEL. VL
DC/OH 0.274 32 72 a1 LAMINAR o 70
HWDP /0H 0.398 43 49 77 LAMINAR 1 49
DP/OKH 0.398 bb 49 77 LAMINAR 1 49
DP/CSE 0.427 303 44 77 LAMINAR 1 4%
DP/RIS 1,325 131 1% 71 LAMINAR 0 15
TOTAL VOLUME H76 TOTAL PRESSURE DROP
LAG: 29.3 MINUTES AHOA HTROKE S 1 AND 2277 STROKES 42
RIT HYDRAULICS:
PRESSURE DROP 1745. 72 HHP 840 TMPACT FORCE
4 SURFACE PRESSURE 61,7 HHP Zsqin 7,13 JET VELOCITY

PFRESSURE RREAKDOWN:

SURFACE a2.1
STRING 735.4
EIT 1745.2
ANNULUS 10.9

TOTAL 2543 .,7 PUMP PRESOSURE  »830.0

BOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING:
CIRCULATING:

PULLING QUT:

MUD WFTEHT a.
ECD 3,95

TRIP MARGIN .11
EFFECTIVE MUD WEIGHT 8,79

K4\

Z DIFFFRENCE 10.1

HYDROSTATIC PRESSURE
CIRCULATING PRESHURE
ESTIMATED SWAR

BROTTOM HOLE PRESSURE

PREGEURKF

DROP
L
1.0
1.5
5.8
0.2
10.9

1779
142

FRESGURE
UNITS

1822,
1832,
21,

16800,

(2 %1
13
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HYDRALL.ICS

HYDRAUL IS

ANALYSTS PROGRAM

CALCULATIONS. AT DEPTH 1300.0 AND TVYD 1300.0

SPM 1 92

M 2 a2

ANNULAR HYDRAULICS:

ANNULUS
TYPE

DE/OH
HWDP /OH
DP/0OH
DP/CSG
DP/RISG

TOTAL

LAG: 29.9

FLOW RATE

866

VoL./ ANN CRYIT TYPE OF SLIP ABCEND  PRESSURE
UNTT VOL VI VEL. FIL.OW VEL. VEL DR(OF
0,274 32 7% 71 TURRBULENT 2.1
0,398 43 S 68 LAMINAR 1 31 0.3
0.398 105 He &8 LAMINAR 1 1 1.9
0.427 303 48 68 LAMINAR 1 47 4.6
1,325 131 16 64 LAMINAR (] 15 0.2
VOLUME 6H16 TOTAL PRESSURE DROP 9.4
MINUTES A737 STROKESG #1 AND 2437 STROKES #2

KIT HYDRAUILICS:

PRESSURE
% SURFACE

DROP
PRESGURE

1922,
67 .2

PRESSURE EREAKDOWN:
SURFACE 52,5
STRING 770.,1
EIT 1922.7
ANNUL UG 9.4
TOTAL.  27%54.7 PUMP

ROTTOM HOLE

NOT

CIRCULATING:

PRESSURES:

CIRCULATING:

PULLING OUT:

TRIP
EFFECTIVE

HHP

HHP /5qin

PREGOURF

MUD WETGHT
ECD
MARGIN
MUD WELGHT

AR60.0

BENSTTY

UNITS

8.90
B.94
0.09
8,81

971
8.24

IMPACT FORCE 1960
JET VELOCITY 149

% DIFFERENCE X7

PRESEURE
UNITS

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SWAR

BOTTOM HOLE PRESSURE

1973.8
1983.3

18.9
1955, 0
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HYDRAULICHS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT _DEPTH 1400.0 AND TVD 14006.0

GPM 1 a4 SPM 2 33 FLOW RATE a57

ANNUL.AR HYDRAUL.ICS:

ANNULUS Voil./ ANN CRIT TYPE OF SLIP ASCEND

TYPE LUNTT VoL, VEL VEL. FL.OW VEEL VEL.
DC/OH 6.274 32 74 29 TURBULENT
HWDP /0 0.398 43 51 24 TURBULENT
DR /O 0.398 145 %l 24 TURRBULENT
DP/CS6G 0.411 29 50 24 TURRBULENT

- DP/RIS 1,325 132 1% 19 LAMINAR 0 156

TOTAL VOLUME 645 TOTAL PRESSURE DROP

LAG: 31.6 MINUTES P797 STROKIS #1 AND 2619 STROKES 42

BIT HYDRAULICS:

PRESSURE DROP 1730.0 HHP 865 IMPACT FORCE
% SBURFACE PRESSURE G98.4 HHP /sqin 7,34 JET VELOCITY
PRESSURE EREAKDOWN:
SURFALE w1.4
STRING 784.1
BIT 1730.0
ANNULUS 7.2
TOTAL 2572.8 PUMP PRESSURE  2960.0 % DIFFERENCE 13.1
ROTTOM HOLE PRESSURES:
DENGITY
UNITS
NOT CIRCULATING: MUD WETGHT 8.a7 HYDROSTATIC PRESSURE
CIRCULATING: ECD 8.90 CIRCULATING PRESHURE
PULLING OQUT: TRIP MARGIN .06 ESTIMATED SWAR
EFFECTIVE MUD WEITGHT &8.81 ROTTOM HOLE PREGSURE

PREGGURE

DROP
2.0
0.5
1.7
3 0
6.0
7.2
1838
142
PRESSURE
UNITS
2118.%3

2125.8
14.5
21041
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HYDRAULICS ANALYSIS PROGRAM

HYDRAUL.ICHS CALCULATIONS AT DEPTH 1500.0 AND TUD 150040

aPM 1 ?1 SPM 2 a1 FI oW RATE 264

ANNUL AR HYDRAULICS:

ANNUL.US VoL./ | ANN CRIT TYPE OF SLITP ASCEND  PRESSURF
TYPE UNIT VL. VEIL. VEL. FL.ouw VEL VEL DROF
DC/OH 8.274 40 7% 62 TURBULENT 2.5
HWDP /0H 0.398 32 52 59 LAMINAR 1 91 0.5
DP/OH 8.398 185 Y Sy LAMINAR 1 a1 2.6
DP/CSG 0,427 303 4% 5E LAMINAR ] 48 3.6
DP/RIS 1,325 132 16 %4 LAMINAR Q 15 0.1
TOTAL VOLUME 692 TOTAL PRESSURE DROF 9.3
LAG: 33.7 MINUTES F076 STROKFS #1 AND 2740 STROKES #2

BIT HYDRAULICS:

PRESSURE DROP 1742.3 HHP 278 IMPACT FORCE 18351
% SURFACE PRESSURE 60,1 HHP Zeqin 7,45 JET VELOCITY 1434

PRESSURE RREAKDOUN

SURFACE 51.8

BTRING 838.3
ERIT 1742.3
ANNULUS ?.3
. TOTAL  2641.7 PUMP PRESSURE  2900.0 Z DIFFERENCE 8,9

BROTTOM HOLLE PRESSURES:

DENSITY PREGSURE

UNITS UNITS

NOT CIRCULATING: MUD WEFTGHT 8.80 HYDROSTATIC PRESSURE  22%2.0
CIRCULATING: ECD 8.84 CIRCULATING PRESSURE 2261.3
PULLING OUT: TRIP MARGIN 0.07 ESTIMATED SWaR 18.7
EFFECTIVE MUD WEILGHT 8,73 BOTTOM HOLE PRESSURE 2233.3
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH _1600.0 AND TVD 1500.0

SPM 1 28 SPM 2 21 FL.OW RATE 894
ANNULAR HYDRAULICS:
ANNULUS VOL./ ANN CRIT TYPE QF SLIP AGCEND
TYPE UNIT VoL VFEL. VEL. F1.0u VEL. VEL.
DC/OH 0.274 40 78 b?‘TURBULﬁNT
HWDP /(OH 0.398 32 Y14 He LAMINAR 1 53
DP/0H 0,398 S04 - 54 a8 LAMINAR 1 53
DP/CSEG 0.427 303 50 58 LAMINAR 0 49
DP/RIG 1,325 132 14 53 LAMINAR ] 16
TOTAL VOLUME 732 TOTAL PRESSURE DROP
LAG:  34.3 MINUTES 3366 GTROKES #1 AND 2784 STROKES #2
EIT HYDRAULICS:
PRESSURE DROP 1915, 7 HHP 1001 IMPACT FORCE
% GURFACE PRESSURE  67.7 HHP Zsqgin 8,49 JET VELOCITY
PRESSURE BREAKDOWN:
SURFACE 56.2
STRING 943 .4
BIT 1215.7
ANNULUS 10,2
TOTAL.  2925.5 PUMP PRESGSURE 28%0.0 % DIFFERENCE 2.7
EOTTOM HOLE PRESSURES:
DENSITY
UNITS
NOT CIRCULATING: MUD WL TEHT 9.00 HYDROSTATIC PRESSURE
CIRCULATING: ECD ?.04 CIRCULATING PRESSURE
PULLING OUT: TRIP MARGIN 0,07 ESTIMATED SWAR
EFFECTIVE MUD WETGHT 8.93 BOTTOM HOLE PRESSURE

PREGSURE
DROP

DN o

10.2

2035
148

PRESGURE
UNITS

2456,
2466,

20,
2436 .3

0N

Ly
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 1700.0 AND TYD 1700.0

SPM 1 67

GPM 2 a2 FLOW RATE €45
ANNULAR HYDRAULICS:
ANNLILUS voL./ ANN CRIT TYPE OF SLIP AGSCEND  PRESSURE
TYPE UNIT VOL VFIL. VEL. FLOW VEL. VEL. DROP
DC/OH 0.274 40 73 1240 LAMINAR 0 73 5.9
HWDP /70H 0.398 32 50 116 LAMINAR 0 54 1.5
DP/OH 0.398 264 0 116 LAMINAR Q Gl 12,2
DP/CSG 0.427 303 47 116 LAMINAR ) 47 12.0
DP/RIS 1,325 132 15 112 LAMINAR 0 15 0.5
TOTAL VOLUME 772 TOTAL PRESSURE DROP 32.2
LAG:  38.4 MINUTES A351 STROKFS #1 AND 3135 STROKES #2
EIT HYDRAULICS:
PRESSURE DROP 167%.7 HHP BRé IMPACT FORCE 1780
Z SURFACE PRESSURE 57,6 HHP /5¢in 01 JET VELOCITY 140
PRESSURE RBREAKDOWN:
SURFACE 57 .4
STRING 99%5.4
BIT 1675.7
ANNULUS 2.2
TOTAL.  2760.,7 PUMP PRESSURE  2910.0 %A DIFFERENCE 5.1
BOTTOM HOLE PRESSURES:
DENSITY PRESSURE
UNITS LINITS

NOT CIRCULATING:
CIRCULATING:

PULLING OUT:

MUD WFITGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHTY

8.8%
8.%96
.22

8,63

HYDROGTATIC PREGSURE  2%66.7
CIRCULATING PRESSURE 2598.9
ESTIMATED SWAR 64,3
EQTTOM HOLE PRESSURE 2502.4
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HYDRAULICS ANALYSIS PROGRAM
HYDRAULICS CALCULATIONS AT DEPTH_1800,0 AND_TYD_1800,0
SPM 1 87 spM 2 79 FLOW RATE 829
ANNULAR HYDRAULICS:
ANNULUS VOL./ ANN  CRIT  TYPE OF  SLIP ASCEND
TYPE UNIT YOl VEL. VEL Fl.OW VEL. VEL
DC/OH 0,274 A0 7 119 LAMINAR 0 7
HWDP / OH 0.398 32 51() 116 LAMINAR o 49
OP /0K 0,398 304 50 116 LAMINAR 0 49
DP/CSG 0,427 303 46 116  L.AMINAR 0 46
DP /RIS 1,325 132 1% 112 LAMINAR 0 15
TOTAL VOLUME 812 TOTAL PRESSURE DROP
LAG: 41,1 MINUTES 3566 GTROKES #1 AND 3254 STROKES #7
BIT HYDRAULICS:
PRESSURE DROP 1628,7 MHP 788 TMPACT FORCE
% GURFACE PRESSURE 55.6 HHP Zsqin 6,69 JET VELOCITY
PRESSURE EREAKDOWN;
SURFACE 55,9
STRING  1001.7
RIT 1628,
ANNULUS 3.8
TOTAL 27201 PUMP PREGSURE  2930,0 % DIFFERENCE 7.9

BOTTOM HOLE PRESSURES:
DENGITY

UNTTS

NOT CIRCULATING: MUD WETGHT 8.92
CIRCULATING: ECD 9,03
PULLING QUT: TRIP MARGIN 0.22
EFFECTIVE MUD WEIGHT 8.70

HYDROGTATIC PRESKURE
PRESSURE

CIRCULATING

ROTTOM HOLE

PRESSURE

PRESSURE

DROP
5.9
1.9
14.0
12.0
0.%

1731
137

PREGSURE
UNITS

27397
2773 .0

67.7
2671.5
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTIH 1900.0 AND TUD 1900,0

6PM 1 a8 SPM 2 78 FLOW RATE 231

ANNULAR HYDRAUL.ICS:

ANNULUSG VL. / ANN CRITY TYPE OF SLIP AGSCEND  PRESGURE
TYPE UNIT VL. VEL. VEL. FL.0u VL. VEL. DROP
DC/OH 0.274 a0 7 119 LAMINAR Q 7R H%.9
HWDP 704 0.398 32 it 116 LAMINAR ] 44 1.9
DP/0OH 0.398 344 50 116 LAMINAR 0 49 15.8
DP/CSG 0.427 303 46 116 LAMINAR 0 46 12,48
DP/RIS 1,325 13 15 117 L.AMINAR 0 15 0.5
TOTAL VOLUME 851 TOTAL PRESSURE DROP 35.7
LAG:  43.0 MINUTES 3787 STROKS #1 AND 3368 STROKES 42

BIT HYDRAULICS:

PRESSURE. DROP 16345 HHP R IMPACT FORCE 1737
4 SURFACE PRESSURE 5%.8 HHP /sqin  &.72 JET VELOCITY 138

PRESSURE BREAKDOWN:

SURFACLE 56 .1
STRING 1037.,2
RIT 1634.5
ANNULUS 35.7
TOTAL  2763.4 PUMP PRESSURE  2930.0 % DIFFERENCE 5.7

BOTTOM HOLE PRESSURES:

DENSITY PRESSURE

UNITS UNITS

NOT CIRCULATING: MUD WETGHT g.97 HYDROSTATIC PRESSURE 2891 .4
CIRCULATING: ECD 5.03 CIRCULATING PRESSURE 2927.40
PULLING QUT: TRIP MARGIN 0.22 ESTIMATED SWaR 71.4
EFFECTIVE MUD WEIGHT g8.70 BOTTOM HOLE PRESHURE  2820.0
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTIL 2000.,0 AND TVD 2000.0

G6PM 1 87 H5PM 2 76 ; FiOW RATE a1e

ANNULAR HYDRAUL.ICS:

ANNULUS VOL./ ANN CRIT TYPE OF SLIP ASCEND  PRESSURE
TYPE UNIT VoL VEL VEL FI.OW VEL VEL. DROP
DC/OH 0.274 40 71 116 L.AMINAR 0 71 5.8
HWDP/OH 0,398 32 49 111 LAMINAR 0 49 1.4
DP/QOH 0.398 304 49 111 LAMINAR 0 49 16.7
LR/CSEG 0.427 303 46 110 LAMINAR n 4% 11.2
DP/RIS 1.325 132 15 104 LAMINAR 0 15 0.4
TOTAL VOLUME 891 TOTAL PRESSURE DROP 35.5
LAG: 45,7 MINUTES F997 STROKFS #1 AND 3493 GTHOKES #2

BEIT HYDRAULICS:

PRESSURE DROP 1603,7 HHP 767 IMPACT FORCE 1704
4 SURFACE PRESSURE 55.3 HHP /gqin  6.50 JET VELOCITY 136

PRESSURE BREAKDOUWN:

SURFACE 7.6

STRING 1098.3
BIT 1603.7
ANNULUS 35.5
TOTAL 27951 PUMP PRESSURE  2900.0 4 DIFFERENCE 3.6

BOTTOM HOLE PRESSURES:

DENSITY PRESSURE

UNITSH LINITS

NOT CIRCILATING: MUD WFETGEHT 9.00 HYDROSTATIC PRESSURE  3070.9
CIRCULATING: ECD 2.10 CIRCULATING PRESSURE 3106.3
PULLING OUT: TRIP MARGIN 0.21 ESTIMATED SWAR 71.0

EFFECTIVE MUD WEIGHT 8,79 ROTTOM HOLE PRESSURE  2999.9
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 2100.0 AND TUD 21000

GPM 1 21 SPM 2 77 FLOW RATE 838

ANNULAR HYDRAULICS:

ANNULUS VOL./ ANN CRIT TYPE OF SLIP ASCEND  PRESHBURE
TYPE UNIT VoL VEL VEL. FL.OwW VEL. VEL. DROP
DC/OH 0,274 40 73 109 LAMINAR 0 72 5.4
HWDP /0H 0,398 32 a0 102 LAMINAR 0 50 1.2
DP/OH 0,398 4704 50 102 LAMINAR 0 50 16,2
DP/CSEG 0.427 303 47 101 LAMINAR 0 47 2.8
DP/RIS 1,325 132 1% 9 LAMINAR 0 15 0.3
TOTAL. VOLUME 231 TOTAL FPRESSURE DROP 33,0
LAG: 46.7 MINUTES 4240 STROKFS #1 AND 3584 STROKES #P

RIT HYDRAULICS:

PRESSURE DROP 1678, 0 HHP 820 IMPACT FORCE 1783
% SURFACE PRESSURE H97.9 HHP /sqin 6,96 JET VELOCITY 139

PRESSURE EREAKDOWN:

SURFACE 62.?
STRING 1222,

BIT 1678, 0
ANNULUS 33.0
TOTAL  2995.5 PUMP PRESSURE  2900.0 %A DIFFERENCE 3.3

ROTTOM HOLE PRESSURES:

DENSITY PRESSURE

UNITS UNITS

NOT CIRCULATING: MUD W TGHTY Q.00 HYDROSTATIC PRESHBURE  32724.4
CIRCULATING: LED .09 CIRCULATING PRESSURE  3257.4
PULLING OUT: TRIP MARGIN 0.18 ESTIMATFD SWAR b6,
EFFECTIVE MUD WEIGHT 8.82 ROTTOM HOLE PRESSHURE 310598.4
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HYDRAULTICS ANALYSIS PROGRAM

HYDRAUL.ICS

OPM 1 a9 aPM 2 76

ANNULAR HYDRAULICS:

FLOW RATE

CALCULATIONS AT DEPTH 2200.0 AND TVD 22000

8e3

ANNULUS oL/ ANN  CRIT  TYPE OF  SLIP ASCEND PRESSURE
TYPE UNIT VOl VEL VEL. FLOW VEL. VEL. DROP
DC/OH 0,274 40 71 109 LAMINAR 0 71 5%
HWDP /0OH 0.396 3R 49 102 LAMINAR 0 49 1,8
DP/0H 0.398 A6 49 109 LAMINAR 0 49 17 . 6
DP/CSEG 0.427 303 46 101 LAMINAR ] 46 Q.8
DP /RIS 1,325 132 15 9n  LAMINAR 0 15 0.3
TOTAL VOLUME 971 TOTAL PRESSURE DROP 34,3
LAG:  49.6 MINUTES AZDD STROKES #1 AND 3767 STROKES #2
EIT HYDRAULICS:
PREGSURE DROP 16167 HHP 776 IMPACT FORCE 1718
% SURFACE PRESSURE 53,9 HHUP/sqin  6.58 JET VELOCITY 136
PRESSURE EREAKDOWN:
SURFACE 40,1
STRING 1916.7
RIT 1616.7
ANNULUS 34,3
TOTAL  2927.8 PUMP PREGSURE  3000.0 % DIFFERENCE 2.4
EOTTOM HOLE PRESSURES:
DENGITY PREGSURE
UNITS UNITS
NOT CIRCULATING: CMUD WETGHT 9,00 HYDROSTATIC PRESSURE  3377.9
CIRCULATING: ECD 9,09 CIRCULATING PRESSURE 3412.2
PULLING OUT: TRTP MARGIN  0.18 EGSTIMATED SUAR 68,6
EFFECTIVE MUD WE1GHT 8,85 ROTTOM HMOLE PRESSURE  3309.4
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HYDRAULICS ANALYSHES PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 2300.0 AND _TVD 27500.0

SPM 1 tHé GSPM 2

77 FILOW RATE g1l
ANNUL AR HYDRAULICS:
ANNULUS YoL./ ANN CRIT TYPE OF GLIP ASCEND  PRESBURE
TYPE UNIT VL. VEL VEL. FL.OW VEL VEL. pROP
bC/OH 0.274 40 70 106 LAMINAR 0 70 5.3
HWDP/OH 0,398 32 48 28 LAMINAR 0 46 1.2
DP/0H 0.398 503 48 a8 LAMINAR i 48 18.3
DP/CSHG 0.427 303 4% 87 L.AMTNAR Q) 4% 9.3
DP/RIG 1,325 132 1% 86 LAMINAR 15 0.3
TOTAL. VOLUME 1011 TOTAL PRESSURE DROP 34.3
LAG: 52,3 MINUTES 44892 STROKFS #1 AND 4012 STROKES #2
BIT HYDRAULICE:
PRESSURE DROP 1588.7 HHP 7ER ITMPACT FORCE 1688
% SURFACE PRESSURE  53.0 HHP /sqgin 6,38 JET VELOCITY 134

PRESSURE HREAKDOWN:
SURFACE 61.0
STRING 1269.1
BIT 1588.7
ANNULUS 34.3
TOTAL  2953.1 PUMP PRESGURE  3000.0

BOTTOM HOLE PRESSURES:

4 DIFFERENCE 1.6

DENSTITY PRESGURE

UNITS LUNITS

NOT CIRCULATING: MUD W TGHY 9.10 HYDROSTATIC PRESSURE 3570.7
CIRCULATING: FOD ?.19 CIRCULATING PRESGURE 3605.0
PULLING QUT: TRIP MARGIN 0,17 ESTIMATED SWAR 68,7

EFFECTIVE MUD WEITGHT 8.93

BOTTOM HOLE PRESSURE  3502.0
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HYDRAULICSE ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH _2400.0 AND TUD 2400.0

SPM 1 89 SPM 2 74 FLOW RATE 814

ANNULAR HYDRAULICS:

ANNLILUS VOL./ ANN CRIT TYPE OF SLIP AGCEND  PRESSURE
TYPE UNIT VoL VEL. VEL. FL.OW VEL VEL. DROP

DC/OH 0.274 40 71 105 LAMINAR 0 70
HWDP 70H 0.398 A2 49 95 LAMINAR 0 48
DP/OH 0,398 543 49 EaY LAMINAR ] 44 1
DP/CSE 0.427 303 4% P4 LAMINAR 1 45
DP /RIS 1,325 132 15 a8z LAMINAR 0 1% 0,

w0

L]
"~

Q-
NSy e e TN

TOTAL VOLUME 1051 TOTAL PRESSURE DROP 34.8

LAG: 54,2 MINUTES 4834 STROKFS #£1 AND 3995 STROKES #2

BIT HYDRAULICS:

PRESSURE DROP 1600.,9 HHP 760 IMPACT FORCE 1701
% SURFACE PRESSURE 53,4 HHP /Zsqin 6,45 JET VELOCITY 13%

PRESSURE BREAKDOWN:

SURFACE 63,1
STRING 1348.8
BIT 16060.9
ANNULUS 34,8
TOTAL  3047.6 PUMP PREGSURE  3000.,0 A DIFFERENCE 1,6

BOTTOM HOLE PRESSURES:
DENSITY PRESSURE
UNITS UNITS

NOT CIRCULATING: MUD WFIGHT @.10 HYDROSTATIC PRESSURE  372%5.,9
CIRCULATING: ECD ?.18 CIRCULATING PRESSURE 3760.7
PULLING QUT: TRIP MARGIN 0.17 ESTIMATED SWAR HY L b

EFFECTIVE MUD WETGHT 8.93 BOTTOM HOLE PRESSURE  36%6.3
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 2500.0 AND TVD 2500.0

SPM 1 70 aPM 2 70 FLOW RATE 700

ANNULAR HYDRAULICS:
ANNULUS VoL./ ANN CRIT TYPE OF SLIP ASCEND  PREGSURE

TYPE UNIT VOL. VEL AN F1L.Ou VEL. VEL. DROP
DC/OH 0.274 40 61 118 LAMINAR it 60 6.0
HWDP 70H 0.398 32 - 42 108 LAMINAR 0 42 1.4
DP/0OH 0.398 we3 47 108 LAMINAR 0 47 23.8
DP/CSG 0.427 303 39 107 LAMINAR 0 39 10.4
DP/RIS 1,325 132 13 9% LLAMINAR 0 13 0.3
TOTAL VOLUME 1091 TOTAL PRESSURE DROP 41.9

LAG: 65,0 MINUTES 4582 STROKES #1 AND 4582 STROKES #2

BIT HYDRAULICS:

PRESSURE DROP 1182 .6 HHP 483 IMPACT FORCE 1256

% SURFACE PRESSURE  40.1 HHP Zsaqin 4,10 JET VELOCITY 116

PRESSURE BREAKDOWN:

SURFACE 49 .2

BSTRING 1079.8

BIT 1182.6

ANNULUS 41.9
TOTAL.  2353.95 PUMP PRESGGURE  2950.0 4 DIFFERENCE 20.2

BOTTOM HOLE

PRESSLURES:
DENSITY

PRESSURE

UNITS UNITS
NOT CIRCULATING: MUD WFIGHT .10 HYDROSTATIC PRESSURE  3881.2
CIRCULATING: ECD 9.20 CIRCULATING PRESSURE 3923.1
PULLING QUT: TRIP MARGIN 0.20 ESTIMATED SWAR 83.8

EFFECTIVE MUD WETGHT 8.90

BOTTOM HOLE PRESSURE

37297 .0
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ALL depth records (data net averaged)

Well depth,in metres
Fate of penetration;in metres/hour
eavgbt on hat,in thousands of pounds
Potary speed,in revoloutions per minute
Mud wedght in,in pounds per gallon

Calculated "d" exponent,corrected
For waridations in mud weight in,
psing a correction fTacter of 10 ppg

Cumulative bt hours, The number of
howee that the bit has actually been

Yan bhottom',recorded din decimal hours

Cumulative it turns, The number of turns
made by the bhit,while actuvally”on bottom®

Friev omental coest per metre,calculate

1 From

the rate of penetration,in A dollars

Cumuvlative cost per metre,calculated From
the drallaing time,in A dollars

Pave pres

sure gradd
pounds per
by the

ent,in equivilant
gallon.,The pressure exertad
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BIT NUMBER & TADE CObe 114 INTERUAL BR6, 0~ 1301.0
HTC X3aA GIZE 1. 26 NOZZLER 16 16 16
cosT 1400.,00 TRIP TIME 5.7 BT RUN 4750
TOTAL HOURS 15.18 TOTAL THURNS  14074¢ CONDTTTON T3 R4 GO.00Q
DEPTH ROP  WOR RPM MW e Me o HHOURS TURNS  1TCOBT  CCOST PP F
8r7 .0 15,6 2.0 82 8.7 0.04 .06 Al h F01 PE44T g.3 13.5
8280 8.8 12,0 82 8.7 1,13 I 578 2500 14348 8.3 13.5
B829.0 10,0 18,0 82 8,7 1,43 .22 1069 448 721 B3 13,5
830.0 8.1 18.0 8% 8.7 1.7 .27 1351 A% 735 8.3 13.%
831.0 17.3 18.0 85 8.7 1.78 .33 1645 271 ”“3? 8.3 13.5
832.0 19.9 12.0 79 8.7 1.24 .38 1884 236 49688 8.3 13.5
B33.0 29.7 18,0 75 8.7 1,09 .41 2035 188 4798 8,3 13,5
834.0 S0 18.0 75 8.7 0,94 .43 2188 4 3773 B.3 13.5
83%5.0 A7.1 18,0 75 8.7 1.03 0.46 R X3 126 A6 8.3 13,5
836.0 73.5 18.0 115 B.7 0,95 0.47 2340 b4 3037 8.3 13.4
837.0 73.5 18,0 119 8.7 0,9% .49 D434 &4 2767 8.3 13.5
838.0 P2.3 18.0 115 8.7 0.89 0,50 28509 41 2941 8.3 13.5
839.0 a0.0 18.0 115 8.7 0,93 0,51 RN a9 2350 8.3 13.5
B840.0 87.8 33.0 176 8,7 1. .52 27146 53 2186 8.3 13,5
g41.0 G3.7 33.0 176 8.7 1,37 0.%4 2919 a7 2046 8.3 13.5
842, 0 w3.7 35,0 162 8.7 1,37 .56 3093 87 1223% 8.3 13.5
843.0 A39.1 35.0 162 8.7 1,47 . 59 3341 120 1817 8.3 13,5
844,10 61.0 31.0 166 8.7 1,29 .68 3505 77 1721 8.3 13.5
8435, 0 G202 29.0 165 8.7 1.3 .62 3694 {8 1635 8.3 13,5
846 .0 44.4 30.0 1647 8B.7 1.38 .64 39240 106 1958 8.3 13.5
847.0 34.3 30.0 167 8.7 1,46 .67 4212 137 1491 8.3 13.6
848.0 37.9 29.0 165 8.7 1.41 .70 4473 124 1428 B8.3 13.6
849 .0 40,0 29.0 165 8.7 1.40 0.7 4721 117 1371 8.3 13.6
a850.0 42.4 29.0 165 8.7 1.38 0.75% 4955 111 1319 8.3 13.6
851.0 39.1 29.0 1685 8.7 1.40 0.77 na08 120 1271 8.3 13.6
au52.0 36.4 32,0 162 8.7 1.46 .80 5475 129 1227 8.3 13.6
853, 0 3.3 32.0 162 8.7 1,44 .83 G729 123 1186 8.3 13,6
854.0 34.3 26.0 15% 8.7 1,38 .86 6000 137 1149 8.3 13.6
a5%5.0 26,9 27.0 158 6.7 1,49 .89 6353 175 11185 8.3 13.6
856.0 45,6 27.0 150 8.7 1.3 .92 b6 103 1081 8.3 13.6
857.0 43.9 27,0 158 8.7 1.7%P .94 6777 107 1050 8.3 13.6
8583, 0 47 .4 27.0 158 8.7 1.30 .96 Lo 59 1620 8.3 13.6
g%9.0 4%5.6 27.0 158 8.7 1,31 0.948 7185 102.96 992,41 8.3 13.6
860.0 43.9 87.0 158 8.7 1,30 1.08 7401 186.87 966.34 8.3 13.6
g641.0 33,3 25,0 158 8.7 1.738 1.03 7HES 140 7H 942,77 8.3 13.4
862, 0 8.3 25.0 158 8.7 1.34 1.06 7933 122,51 919.99 8.3 13.46
B563.0 22,01 25,0 188 8.7 1.39 1.09 8228 145,97 892,07 8.3 172.6
H864.0 34.0 25.0 158 8.7 1.38 1.12 BL07 138,15 879.04 B.3 13.6
865.0 41 .4 25.0 158 ..8,7 1,30 1.15 8736 113,39 859,41 6.3 13.6
866 .0 0.7 28,0 162 8.7 1.30 To16 B928 97.54 840,24 8.3 13.6
867.0 A7.9 28.0 162 8,7 1.39 1.19 184 122.82 g22.77 8.3 13.6
368.0 41.9 2B.0 162 B.7 1.36 1.22 2416 112,09 805.8% 8.3 13.6
869 .0 9.6 B28.0 162 8.7 1.38 1.74 662 118.60 789.86 8.3 13.6
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DERPTH
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P60
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DEPTH

1270.0
1271.0
1272, 6
1273.0
1274.0
1275.0
1276.0
1277.0
1876.0
1279, 4

1280.,0
181,10
1282.0
1283.0
1284.0
128%5.0
1286.0
1287.0
1268.0
1289.0

12%98.0
1291.0
1292.0
1293.0
1294.10
1295.0
1296. 1
1297 .0
1298.0
1299.40

1300.0
1361.0

ROP

18.48
16.5
a2 .01
a5, 7
26,5
23,8
20.5
2.1
a2,

2101

19.4
20.3
20.8
22.9
7.0
23.7
18.2
20.8
2.5

20.0

22.8
19.9
19.7
18,3
19.3

21.3
22,9
22,9
29.4
2%, 2
2601
24,2

WOk

37.0
39,0
32.0
39.0
37.06
7.0
37.0
39.0
39,0
37.0

38.0
38.0
38.0
39,0
39.0
39.0
40.0
39,0
32.0
39.0

37,0
39.0
38.0
8.0
8.0
37. 0
37.0
37.0
37.0
38.0

38.0

237,00

RPM

187
157
157
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141
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15R
158
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1610
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P e
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167
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147
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163
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154
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156
154
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0.9
8.9
1.9
8.9
a.9
8.9
8.9
8.9
8.9
8.9

i:;l(?
8.9

8.9

B.9
1,9
.9
3.9
B.9?
8.9

.9
8.9
3.9
8.9
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&8,%
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#.9
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l!r! " r:
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13,87
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13,95
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14,04
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14,19
14.17

14,02
14,27
14,32
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14,410
14.44
14,50
14,054
14,59

’41(7\4‘

14,468
14.73
14,78
14.84
14,89
14.94
14,98
15.02
15,06
1%.10

15.14
15.18
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127108
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1283165
128471
18834
129247
129719
FRLIRERE Y
130509
130959

131455
131927
132389
133812
133147
133558
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134590
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136977
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138460
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140367
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RIT NUMBER

3

HTC X3a

CosY 1400, 08

TOTAL HOURS F.69
DEPTH ROP  WOE
1362, 0 28,1 25.0
1303.0 28,3 28.0
1344 .0 8.6 26,0
1305, 0 28.6 268.0
1306, 0 a%.2 28,0
13070 30.8 28.4
130€.0 3.3 29.0
1309 .0 2.7 30.0
1310.0 22,5 31.06
13110 27,3 28.0
1312.0 33,7 28.0
1313.0 34.6 29.0
1314.0 29.3 29.0
1315.0 26,9 29,0
13164.0 24,8 28,0
1317.0 2.7 28,0
1318.0 2.1 28.0
1319.0 35.3 29.0
1320.0 26.1 30,0
1321.0 38.7 36.0
1322.0 31.9 30.0
1323.0 31.6 31.0
1324.0 46.2 31.0
1325, 0 23.1 31.10
1326.0 19.5 31.0
1327.0 24,2 30,0
1328.0 aaus 3000
13292.0 25.0 33.0
1330.0 29,5 35,0
1331.0 21.4 34.90
1332.0 6.7 B6.0
1333.0 24.8 36,0
1334, 0 25,9 36.0
1335.0 4.2 36,0
1336.0 7.3 F6.0
1337.0 27.5 36,0
1338.0 26.9 36.0
1339.0 24.8 36.0
1340.0 24.8 36.0
1341.0 31.6 36.0
13420 87,3 30.0
1343.0 26,5 30.0
1344.0 27.9 36.0
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b s
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s BEa]
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TADC Cany
BIZE
TRIP TIME
TOTAL TURNS
M e
8.9 1.08
8.8 1.38
8.8 1.38
8.8 1.3R8
g.a 1,42
8.8 1,35
8.8 1.38
8.8 1,44
8.8 1,55
8.8 1,45
.8 1.3%4
B.8 1.41
8.8 1,46
8.8 1.49
g.8 1.48
8.8 1.39
8.8 1,40
8.8 1.39%
8.8 1.%0
8.8 1.38
8.8 1,44
8.8 1.46
8.8 1.34
7.8 1.56
8.8 1.62
8.8 1.51
a.8 1,%3
.68 1.55
8.8 1.%1
8.8 1,60
2.8 1.608
B.8 1,610
g.a 1. %9
8.8 1.61
8.8 1,67
8.8 .57
a.8 1,67
8.8 1.60
8.8 1.60
8.8 1.51
8.8 1.48
8.8 1.49

8.8 1.48

114
18, AEG

£ 0
[
fgrier

HOURSE

.04
.07
.11

b.14
.18
0.2
.2

.27
6,32
.35
0. 38
.41
.44

.48
0,52
.85
i, 58
0,61
.65
.67
6.71
.74
.76

0.80
0.8%
0.89
0.94
.98
1.01
1.06
1.10
1.14
1.18

1.22

1,05
1.29
1,33
1,37
1.41
1. 44
1.48
1.51

1.85

TNTFRUAL

NOZZLES

BIT RUN
CONMDITTON
TURNE 100487
118 167
X7 166
LAY 164
GEH 164
1179 186
1417 152
1HAHD 133
1948 143
2334 S04
2660 178
2889 181
F1H8 136
476 1606
Jaose 179
4177 1a9
4447 143
4721 14t
4976 133
HANh 1840
3561 121
5847 147
b1 42 149
H343 102
L7 46 203
7a24 241
7577 174
TG 209
G306 188
g4u9% 189
89492 s19
PIA34 1764
9702 189
10054 181
104731 194
1766 17
11098 171
11430 175

11720
17151
12434
18761
13099
13420

188,98
188,98
148,58
172,04
172.25
168.13
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16
198

16
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31596
156881
10648

803X
HALS
5405
4652
4068
657
J30%
3019
RI79
AV

2406
2258
a126
2009
1905
1814
17529
1654
15846

15a1

1464
1417
1370
1327
1887
1246
1213
1180
1149
1170

1092
1066
1041
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995. 97
F7E PR
954, 61
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917 .47
2006.04
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1345.0

13464,
1347,
1348,
1349,
1350,
1351,
1352,
1353,
1354,
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1367,
1358, 0
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1377,
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23.2
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Eiln
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38.0
38,0
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A9.0
39,0
37.0

40.0
40.0
40.0
40.0
48,0
40.0
40,0
448.0
40.0
40.0

2.0
39. 0
39.0
39.0
40.0
4.0
44,0
40.0
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40,0

39.0
39.0
39.0
39 .4
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g.68
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a.8
8.8
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.
8.8
8.6
g.8
.68
8.8
8.8
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8.8

8.8
&.8
8.8
8.8
8.6
8.8
8.8
8.8
3.8
a.a

2.8
8.8
8,8
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8.8
8.8
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3.8
5.8
.4

8.8
8.6
8.8
8.8
8.9
8,9
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1.8¢
1.62
1.66
1,649
1.73%
1.77
1,860
1.84
1.87
1.90

1.94
1.97
&.00
a4
2,07
2.10
2013
S N
a9

.
:} v a.’.? ;1

2R
229
2,30
2036
LAl
20A%
2,50
a.54
2,58
268

2 bé
2,70
2.75
2,79
&, 87
2,92
.96
3,01
3.0%
3.10

3,14
3.18
3,00
3,98
3,33
3.37
3,40
3. 46
3,50
3.54

TURNEG

1A7EE
14033
14370
14714
15006
15360
15728
16013
16336

16575

16905
178219
17499
178746
18146
18441
18710
18970
19239
19507

126830
2014%
20432
ma797
21157
2ABa7
21965
22392
HETIG

PAR120

23500
23852
24292
24667
25370

6147
26588
YA
A73NG

ATPEH3Z
28164
20556
29040
HINEY
AY916
30318
0686
31053
F1426

TCOBT

175,
14%,
173
177,
149,
1946,
174,
148,
169,
134,

160,
1637,
144,
195,
148,
147,
138,
134,
1368,
138,

168,
LHr4,
149,
1946,
1837,
199
2R,
219,
1997,
179,

198,
1683,
195,
366,
aal,
183,
2326,
208,
208,

188,
211,
202,
DED
269,
188,
218,
194,
194,
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9%
97
Z4
25
28
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18
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CoosT

g83, 89
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aue 1
837.7%
803,42
810.63
797 .91
785 .18
773,34
7h1 .28

7E0.15
739,48
T, an
719 .54
709,465
F00.04
690,67
HB1 .54
L7278
66H4 ., 29

656,54
648,97
H41 .40
634, 67
HEg. 10
621,79
61632
610,63
504,92
599,09

593,67
=500, 21
583,49
578,45
575.73
571.74
Ghb . 410
56,21
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553,69

G549 .27
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DEPTH

1395.0
1396.0
1397.0
1398.0
1399.0
1400.0
1401.0
1402.0
1403.0
1404.0

1405, 0
1406 .0
1407.0
1408.6
1409.0
1410.0
1411.0
1412.0
1413.0
1414.0

1415, 0
1416.0
1417.0
i418.0
141%.0
1420,0
14&1.0

42:2.0
14?3 0

1424.,0

1425, 0

1426, 0
1427, 0
1428.0
14290
1430.0
1431.0
1432.0
1433.0
1434.0

1435, 0
1436.0
1437.0
1438.0
1439.0
1440, 0
1441.0
1442, 0
1443, 0
1444 .0

ROP

24,0
a1.3
24,5
24,7
a3
21.2
23.5
26.5
2601
2.4

7.7
25, 9
21,

1&.6

e
P I l?

23,7
20,9
25,0
21,7
21.8
18,2

a0.2

WOR

39.
39,
39.
39,
39,

0
i
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40,
]
44,
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A
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0

40,0
40,0
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39.
39,
39,
39,
39,

39,

0
0
0
0
0
0

0

40.0

21.4 40,0
18€.1 41,0
22,9 41,0
2.1 40,0
28.1 40,0
23.0 40,0
20.2 40,0
20,9 40.0
21.7 40,0
23.8 39.0
17.7 3%.0
2.7 39.40
16.1 39.0
17.1 39.0
17.6 39.0
14.3 33.0
14.8 33.0
19.4 33.0
17.7 33.0
19.4 33.0
14.8 37.0
14,5 35.0
14.6 35.0
14.4 35,0
14.5 38.0
15.7 38,0
13.4 38.0
15.3 38.0

B.9
8.9
8.9
£, 9
B.%
8,9
8.9
8,9
B9
/.9

8.9
8.9
8.9
8.9
8.9
8.9
8.9
8.9
.9
8,9

8.9
2.9
8.9
8.9
8.9
a,9
8.9
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8.9
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FA4B13 179 .86
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401%6 231,99
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42615 213,75
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Q6072 290,64
46600 273,00
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DEPTH

144%5.0
1446 .0
1447 .0
1448.0
1449 .0
14%50.0
1451.0
1452.0
1453.0
1454, 0

1455, 0
1456, 0
145%7.,0
145%8.0
1459.0
1460.0
14641.0
1462.0
1463.0
1464, 0

14465.0
1466.0
1467.0
1468.0
146%.0
1470.0
1471.0
1472.0
1473, 0
1474.0

1475.0
1476.0
1477.0
1478, 0
1479.0
1480.,0
14681.0
1482.0
1483.0
1484 .0

148%5.0
1486.0
1487.0
1488 .0
1489 .0
1490.0
14%1.0
1492,0
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17 .6
20.2
18.7
19.4
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19.9
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18.8
18.4
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16.4
17.2
18.4
19.0
20.0
19.4
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18,2
12.6
13.3
16,4
14.1
14,1
13.8
15.9
15,8

12.7
16.1
15.9
14.3
15. 0
14,7
17.1
16.7
15,4
13.0

14.9
16.8
14.6
14,9
1%.4
21,7
19.3
17.3
14.8
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38.0
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38.0
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40.0
40,0
44.0
40.0

40.0
40.0
40,0
40,0
40,0
40.0
40,0
40,0
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36,0
38.0
39.0
37.0
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39.0
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7.18
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8,10
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8.94
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5656
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761773
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364,90
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231,99
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242,42
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235,90
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242, 42
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A59.72
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J1%. 41
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316.71
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413,92
412.70
411 .49
410,34
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406.78
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404.04
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402,02
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399,92
396,06
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397,495
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396 .86
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388,11
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14.8
14.9
14.9

14.9
14.9
14.9
14.9
14.9
14.%9
14.9
14.9
14.9
14.9

14.9
14,9
14.9
14,9
14.9
14.9
14.9
14.9
14.9
14.9



DEFPTH ROP  WOR RPM MW tdMc HOURS TURNSG 10087 CCOosT PpP
149%5.0 10.7 37.0 154 8.9 1.84 g.32 B3804 436 .62 387.446 8.3
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1498.0 10.%9 39.0 154 8.% 1,91 @60 Be417 428,80 388.2% 8.3
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1530,0
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LCOST

66
318
279

24 b
203
35
o250
205
nARR
214
ann
171
211

265
gy
w40
248
209
1920
240
AR4
239

216

168
180
185
190
207
ety
237
203
212

209

219
296
250
249
235
220
733
fpa
184

265

1499, 0~

T3

CCOsT

39671

19994
13473

10129
2147
LB8ee
utatety
5181
44631
4189
K3:¥een
3524
A6

205%
naReR
2704
2560
2429
2311
2208
2113
2027
1949

1874
18064
1744
1686
1634
1585
1540
1497
1457
1419

1384
1353
1322
1293
126%
1239
1213
1189
11465
1144

-5
-1

5 m o

W B e

23]
O

T

w W
il

o
(]

WOTLOL D
Rt sl s BN s REN s I s SRt B e BN o

e ¢S a

WO VOWBOD O

R

.- -

D D Od B D DN G D B Dl DL O L NN N

ey
[

& D0

O Od O D LI DIl OF B O OF Dl G NOE DI LELE W

UGB RURLRC RS R R O R

VOB WD DO L BWUWL VT UL OE

1985, 0
16

456, 0
B8 GO.125

-~
~o

2

At
0

.0



DEPTH

1543.0
1544.10
1545,0
1546.0
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1568.0
1569.0
18570.0
1%571.0
1572.0

15723.0
1574.0
1575 .0
1576.0
15%77.0
1578.0
1579.0
1580.,0
1581.0
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1583.0
1584.,0
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1586.0
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1588,0
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39.0
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25.0
35.0
37.0

37.0
37.0
37.0
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A746P
a8216
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A4874
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206895

32265
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40002
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173,34
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A61.02
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97,25
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QUL Y
g9% .28
884,353
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750,31
744,97
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DEPTH

1843.0
1844, 0
184%5.0
1846.0
1847.0
1848, 0
1849.0
1850.0
1851.0
1852.0

1853.40
18%4.10
1855.0
1856, 0
18B57.0
1858.0
1859.0
1860.0
1861.0

1862,0

1863.0
1864.0
1865.0
18466, 0
1867.0
1868.0
1869.0
1870.,0
1871.0
1872.0

1873.0
1874.0
1875.0
1876.0
1877.0
1878.0
1879.0
1880.0
1881.,0
1882.0

1883.0
1884.0
1885.0
1886.0
16887.90
1888.0
1889.0
1890.0
1891.0
1892.0

RORP

37.9
39.1
4%, 0
42,4
40,0
43 .4
36,0
37.1
37.1
40 .0

40,9
37.%9
37.5
35.3
38.7
4.9
26,1
41.9
41.9
47,9

36.0
43,9
42,9
34,3
371
26,7
28,06
25,9
24,7
bb .7

42.9
37.5
39 .1
6.7
30.3
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27.9
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31.9
33.6
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32,7
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23.2
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41.4
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44,0
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44.0
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43,0

2.1
36.0

36.0
38.0
38.0
39.0
40,0
42,0
43.0
43,0
43.0
43,0

43,10
43,0
40.0
40,0
40.0
40,0
40.0
40.0
40.0
40.0

=
-y
e

iy

ron

41
AMEAE AG UG

il
At A

mnRnn

L]
J

vigt

1EQ
150
152
1850
152
152
158
152
182

159

1652
169
152
152
158
159
152
151
115
139

115
118
145
144
148
148
149
149
149
149

149
149
147
147
147
147
151
151
151
151

Ml

&,
g,
a,
&,
&,
&,

#.
F;(

a.
i,
.
i,
&,
a,
i,
g,
7,
a,

.,
8,
&,
8.
&,
&,
£,
.
i,
8.

£,
a.
8,
a,
a8,
.
8.
a,
8,
g,

3.
a,
a,
a8,
a,
8,
g,
i,

¥4
9
K
K4
@
9
¥

K4
9
K4
9
K4

1 l.e' 1 'S

1. %4
1053
1.448
1.,%0
1, 6BP
1.49
1 5‘\:“‘('5
1.5%%
1,53
1

c 91

et
VR
)
B

[ g
. it

49
Hé
50
50

49

Tl e e el Y el o v e Dew

[ )
RS

32
L A9
Y
, 54
b6
63
LOE

80

-
"
T

8.9 1.53

HOURS

14.10
14,12
14.1%5
14,17
14,20
14,282
14,25
14.27
14,30
14,32

14,35
14,38
14.40
14,43
14. 46
14.48
14,572
14,54
14 .57
14,59

14,62
14,64
14,66
14.69
14,72
14.76
14,79
14,83
14,87
14,89
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14.94
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DEPTH

1893.0
18%4.0
1895.0
168%6.0
1897.0
18%98.0
1899.0
12060.0
1901.0
1%02.0

1903.0
1904.0
1905.0
1906.0
1967.0
1208.0
19209.0
1910.0
1911.0
1912.0

1913.0
1914.0
1915.0
1916.0
1917.0
191686.0
1919.0
1920.0
1921 .10
1922.0

1923.0
1924.0
1925.0
1926.0
1927.0
1928.0
192%9.0
1930.0
1931.0
1932.0

1933.0
1934.0
1935.0
1936, 0
1937.0
1938.0
193%2.0
1940.0
1941.0
1942.0

ROP

31,6
31.9
A%, 0
33.0
31.0

34.6 4

29.8
21.0
26,3
36,0

37 .1
32.4
44,0
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27.9
29.8
36,0
43 .4
37.9
34,6

35.0
43 .9
5.3
31.9
34.3
39.6
39.1
36,7
49 .3
45,0

41.9
35.0
40 .4
33.3
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40,0
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34,6
40.4
28.8

46,2
40.4
27.5
26,5
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29.8
23.4
24,8
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4.0
44,0
44,0
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5.0
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16,47
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164,67

164,69
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16.94
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17.01
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142989
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144827
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146911
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DEPTH

1943.0
1944.0
194%.0
1946 . 0
1947.0
1948.0
1949 .0
1950.0
1951.0
1952.0

1953.0
1954, 0
1955.0

ROP WOR

A.b6
28,01
25,0
13.5
14.4
1.2
14.0
13.6
14.4
1.8

11.4
9.2
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43,0
43.0
43,0
43,10
43.0
43,0
43,0
46,1
46 .0
45.0

45,0
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45'(“

RP M

155
155
155
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149
149
149
152
152

151

1351
150
150

M

8.9
8.9
8.9
8.9
?.0
2.0
9.0
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@.0
.0

9.0
®.0
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1,59
1.63
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1.89%
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156016
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1570720
157681
15E232
158673
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162764
163701
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A46 .69
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BIT MUMEER 5 TADC CODE 114 INTFERUAL 1985, 0~ 2417.0

HTC X3A GI7E 18,260 NOZZLES 16 16 16
casT 1400.00 TRIP TTMF 2.8 BIT RUN Ab2 .0

l TOTAL HOURS 17.63 - TOTAL TURNS 156736 CONDITTION T3 B8 GO.250
DEPTH ROP  WOR RPH MW "d"ec  HOURS TURNE  TCOST CCOST PP FG

l 1956 .0 .0 35.0 153 9.0 1,89 .11 10240 B2l 47903 8.3 15.6
1957.0 8.8 35.0 147 9,0 1.49 0,15 1376 163 24033 8.3 18.4

I 1958.0 21,6 36.0 151 9.0 1,61 g.19 1747 218 16095 8.3 15.6
1959.0 27.3 37,0 150 9.0 1,54 0,23 2077 172 12114 8.3 15.6
1960.0 26.7 39.0 149 9.0 1 .N7 b.a7 24172 176 726 8.3 14,6

I 1961.0 27,9 39.0 148 9.0 .56 0.30 2730 168 8133 B.3 15.6
1962.0 29,3 37.0 152 9.0 1.53 0.34 S 3047 160 6994 8.3 15.6
1963.0 23,1 37.0 152 9.0 1.60D 0,38 3437 203 614% 8.3 15.6

I 1964, 0 36.9 38.0 150 9,0 1.,4% 0.41 3681 127 B477 8.3 15.6
1965.0 32.0 38.0 150 2.0 1.50 0.44 3962 147 4944 8.3 15.6
1966.0 30.5 38.0 150 9.0 1,82 0.47 4R57 154 4508 8.3 15,6
1967.0 31.3 38.0 150 9.0 1.9 .50 4544 150 414% 8.3 15.6

I 1968.0 32.7 37.0 153 9.0 1.49 0.%53 4805 143 3837 8.3 15.6
1969.0 33.6 37.0 153 9.0 1,48 0. %6 5098 139 3573 B.3 15.4

I 1970.0 A7.5 39.0 148 9.0 1,46 0,59 H334 125 3343 8.3 19.6
1971.0 36.7 39.0 148 9.0 1,46 .62 G576 I et 3142 8.3 15.6
1972.0 32.1 37.0 151 9.0 1,49 0,6% G858 146 2966 8.3 15,6
1973.0 30.8 37.0 151 9.0 1.9 . 606 6152 152 810 8.3 15,4

. 1974.0 21.8 37.0 151 9,0 1,69 0.73 6HEHB 215 2673 8.3 19.6
1975.0 34.3 37,0 151 9.0 1,47 .76 6832 137 25446 8.3 15.6
1976, 0 32.1 37.0 151 9.0 1.49 0.7% 7114 146 2432 8.3 15.6

I 1977.0 32.7 37.0 151 9.0 1,49 0,82 7391 143 2328 8,3 15.6
1978.0 26,3 37.0 151 9.0 1,56 0.86 7735 179 A2A5 8.3 15,6

I 1979.0 33.3 37.0 151 2.0 1.48 .89 8007 141 2147 8,3 15.6
1980.,0 2%.7 38.0 148 9.0 1,57 0.92 8353 182 2069 8.3 15,6
1981.0 A0.0 40.0 148 9.0 1.%54 .96 8649 156 1995 8.3 15.6
1982.0 25,1 40.0 148 9,0 1.61 1.00 Pu02 187 1928 8.3 15.6

I 19283.0 26,1 41.0 151 9.0 1.61 1.04 349 180 1866 8.3 15.4
1984, 0 31.3 42.0 155 9.0 1,57 1.607 D647 150 1807 8.3 185.6
1985.0 35,3 42,0 155 9.0 1.53 1.10 9210 133 1751 8.3 15.6

I 1986.0 36.7 42,0 155 9,0 1,491 1.12 10163 128 1698 8.3 15.6
1987.10 39.6 42,0 152 9.0 1,48 1.15 10394 119 1649 8.3 15.6
1988.0 31.6 42,0 152 9.0 1.%06 1.18 10683 149 1604 8.3 15.6

I 1989.0 34.0 42.0 152 9,0 1.%3 1.21 10951 138 1560 8.3 15.6
1990,0 X0.8 42.0 152 9,0 1,57 1.94 11247 152 1520 8.3 19.6
19%91.0 32.1 42.0 1852 2.0 1.5% 1.27 11531 146 1482 8.3 15.6

I 1992.0 28.6 42,0 182 9,0 1,59 1,31 11850 164 1446 8.3 15.6
1993.0 24,2 43.0 149 9.0 1,66 1,35 Tenan 194 1414 8.3 15.46
1994.0 29.3 43.0 149 9,0 1,59 1.38 12526 160 1381 8.3 15,6

l 1995.0 29.8 45.0 14% 9.0 1.61 1.42 12826 158 1351 8.3 15.6
1996.0 31,3 45.0 149 9.0 1,59 1,45 13112 150 1322 8.3 15,6
1997.0 36.7 45.0 149 9.0 1.53 1.48 13355 128 1293 8.3 15.6

l 1998.0 35.0 44,0 151 9.0 1.54 1,81 13615 134 1266 8.3 15.6



DEPTH ROP  WOR RPM MW "Moo HODURS TURNS  1CDST  CCOST

1999.0 34.0 44,0 151 9.0 1,55

1,53 13881 138 1240
2000.0 33.3 44,0 151 2.0 1.%54 ¢

1

1 &} 14153 141 1216
1.60 14505 186 1194
"

2001.,0 25.3 45.0 148 9.0 1,66 ¢

2002.0 21.2 45,0 148 9.0 1.73% 1.65 14924 AR 1173
2003.0 30.3 45.0 1468 9.0 1,60 1,68 15217 155 1152
2004.0 31.3 45.0 148 9.0 1.59 1.7R 15501 1540 1131
200%5,0 A5.0 44.0 150 .0 1,54 1.74 15759 134 13111
2006.0 34.0 44,0 150 9.0 1.%% Y.77 16024 138 1492
2007.0 34,0 44.0 156G 9.0 1,88 1.80 16289 138 1074
2008.0 28.3 44.0 1%0 9.0 1. .60 1,684 16606 166 1057

2009.0 29.8 44,0 190 9.0
2010.0 2%2.8 45,0 152 9.0
2011.0 33.0 45,0 150 9.0
2012.0 24,7 45.0 151 9.0
2013,0 36.4 45.0 151 9.0
a2014.0 33.6 45,0 151 9.0
2015.0 36.4 45,0 150 9.0
2016.0 33.0 45,0 156 9.0
2017.0 30.8 45,0 150 9.0
a2018.0 34.3 45,0 150 9.0

H 1.87 16909 1568 1040
.61 1.%91 17215 158 10724
.69 1.94 17491 142 1008
OO0 1.98 17859 190.29 994,01
54 2,00 18108 129,03 979,110
V57 2,03 18377 139.46 964,86
54 2,06 18655 129,03 950,93
57 2,09 18897 142,06 937.67
60 2,12 19190 152,49 925,01
T 2,18 19452 136,85 212,50

o b Seeb ek e Med e e s el

2019.0 31.0 4%5.0 154 9.0
2020.0 34.0 45.0 154 9,0
2021.0 23,4 45.0 154 9,0
2022.0 33.3 45.0 154 9.0
2023.0 39.6 45.0 1852 9.0
20124,0 A7.5 45.6 159
1
1

oY) 2,19 192750 151,19 900,60
V4 2,88 20022 138,15 888.87
71 2,26 20417 R00.71 B78.45
1] 2,29 20694 140,786 867,44
L8 2.3 2092% 118,60 856,42
K 2. 34 21168 125,12 845,83
L] 2037 21414 124,42 B35,55
VA 239 21665 129,03 825,60
61 2,43 A97E 162,92 B16,39
V4 Q46 22251 144,67 807,19

29,0
2025, 0 37.1 45,0 20900
2026.0 3604 45,0 1520 9.0
2027,0 28.8 44.0 14% 9.0
2028.,0 A2.4 44,0 149 9.0

— i i gl ke Jeed o D Y e

20290 30,0 44.0 149 9.0
2030,0 3.7 45,0 152 9.0
2031.0 £5.2 45,0 182 9.0
2032.0 36.4 45,0 150 9.0
S033.0 39.1 45.0 182 9.0
2034.,0 36.7 45.0 150 9.0
2035.0 37.1 45.0 182 9.0
2036.0 34.6 45.0 148 9.0
2037, 0 A37.5 45,0 148 9.0
2038.0 35.3 45.0 148 9.0

VE5Y 2,49 22549 156,40 798,40
il 2,650 A2B27 143,37 789,66
67 256 23190 184,38 781,73
I 2,59 23440 129,03 773.25
CH2 SL6R T R3AKTA 119.91 76487
e 2,64 AAYRD APT7 .73 76,81
R 267 24168 126,42 748,93
] a.70 24424 135,55 741,36
G 2,73 24661 125,12 733.84
4 275 PAD 132,94 726,60

20390 34.3 44.0 1492 9.0
2040.0 222 44,0 149 9,0
2041.10 36.0 44.0 149 2.0
2042.0 40.0 45.0 151 9.0
2043.0 39.1 4%5.0 151 2.0
2044.0 38.7 45.0 151 9.0
2045.0 32,1 46.0 151 9,0
2046.0 36.4 46.0 151 9,0
2047 .0 34.3 46.0 151 9.0
2048.0 34.0 46.0 151

55 2,78 A5173 136,85 719,58
<70 2.83 2AHH76 211,14 713,646
503 2,86 2HB24 130,33 706,82
51 2,88 26050 117,30 700,04
e 2,91 26202 119,91 693,45
e 2,93 26516 121,21 687,07
&Hi) 2.9 26798 145,97 681.01
1] 2,99 27047 129.03 674.94
97 3.02 27311 136,85 669,09
2.0 1.%8 3.0 R7578 138,15 663 .38
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DEPTH

2049.0
2050.0
2051.0
2082.0
2053.0
2054.0
2055, 0
2056, 0
2057.0
2058, 0

20%9 .0
2060, 0
2061.0
2062.0
2063,40
2064.,0
2065.0
2066 .0
2067.0
2068.0

2069.0
2070.0
2071.0
2072.0
2073.0
2074.,0
207%5.0
2076.0
2077.0
2078.,0

2079.0
2080.0
2081.,0
Q082.0
2083.0
a2084.,0
2085, 0
2086.0
2087.0
2088.0

2089.,0
2090.0
2091.0
2092.0
2093.0
2094.0
2095.0
2096.0
2097.,0
2098.0

ROP

7.5
35.3
29,0
32.1
31.3
34.0
2801
31.9
29.3
31.0

33.0
18.5
0.5
A5.6
32.4
36,7
36,0
37.5
31.6
34.6

30.0
31.0
33.3
20.8
37.5
33.3
34.0
30.3
33.3
30,1

26.9
26,7
a9.0
9.3
28.3
28,8
27.9
26,5
23.8
28.8

28.0
26.4
23.8
24,2
22.5
26.5
27,9
26,7
29.9
24.2

WOE

46.0
46,0
46 .0
45.0
45.0
4% .0
45.0
45,0
45.0
4% .0

4% .0
4%.0
4%5.0
4%, 0
4%. 0
45,0
45.0
4%5.0
4%5.0
45,0

4% .0
45.0
4%5. 9
45.0
4% .0
45,0
4%.0
45,0
4%5.0
4%5.0

44,0
44.0
44,0
4%5.0
45.10
45. 0
45.0
4% .0
45.0
45.0

4% .0
45,0
45.0
45.0
45.0
4%5.0
4% .0
4%5.0
46,0
46.0

RPM

151
151
151
149
149
149
149
151
151
1%1

151
151
151
151
151
151
151
151
151
151

151
130
132
139
132
13°
132
13%
13%
13%

131
131
147
151
151
153
153
1593

134
136

137
138
138
138
138
138
138
138
149
149

SRV I RV, I N, RN, BE, N

Mid

[l i B e i o ik e B wo i o i s 5~ |

L

o g

]

Al L]
=

?.0
?.0
?.0
2.0
?.0
9.0
?.0

?.0
9.0
2.0
(?'0
?.0
®.0
%.0
?.0
7.0
2.0

2.0
2.0
®.0
2.0
?.0
?.0

Ild Mc.

R4
%6
63
=8
59
41
63
59
b

H

o = m o= - - -

Bk ek pod Nl Junde Jowd et Jewd ke D

58
Va1
, 60
1]
58
54
54
53
9
T

S Jak el Jeed sk ek el demde e Juede

6H1
B4

52

1]
AR
5o

-
«“ll!

V4
R

{04 0
R

L)

ek omedt e e e genb b b el Jeed

59
B9
6t
oy
63
6H3
¢4
6H6
Yy
B9

et gk Smd  Sred S Pend  emh b ed Jeasd

)
1,69

1
1
1.66
1
1

HOURS

3.08
.11
3.14
3.17
3,20
3.23
3,27
3.30
3,33
3.37

3.40

3.4%
3,48
3.51
3,54
3,857
3,60
2.6
3,66
3.68

3.72
3,75
3.78
3,81
3.84
3,87
3,90
3.93
3.96
3.99

4,03
4,07
4,10
4,14
4,17
4,21
4,24
4,28
4,32
4,36

4,39
4,43
4,47
4, %51
4,56
4,60
4,64
4,68
4,71
4 [ 7(..‘

TURNS

27820
280764
28388
2Bbhb66
28952
29a1s
29H33
29818
30127
A0419

FM693
31184
31481
B WY
2019
FR261
A2513
I27E5
33041
A3303

33605
33856
34094
34351
34563
34600
35033
JH301
35544
IA796

36089
F6384
36687
36997
37317
37635
37964
38311
AB6HI
J8937

39230
39544
39691
40234
40602
40914
ARG
41586
41931
472301

1TeOsT

185
132
161
145
149
138
166

147,

160
151

147

254,

153
131

144,

187
130

125

144,
135,

154,

151
140

158

175,

181
194

.
74
CY!
97
L 88
A5
'(0:33
28
31
19

X
1%
7Y
b4
67
W73
L33
12
58
W
40
189
76
49

.12

7

18

16
20

ceasT

&HE7 . 66
652 .13
647 .02
6H41 ., 84
&H36.,84
631,810
6HP7.15
L2240
617,87
L13.34

608,81
605,43
601 .17
596,78
G92.59
568.33
a84.17
580.03
O76.18

572 .28

568,63
S65.00
561,34
557,85
594,18
550,71
547 .27
544,03
540,72
537 .5

534,59
531.72
528.78
525,08
523,06
526,07
517 .56
514.97
512,54

G309 .93

07 .37
504,93
G302, 46
500,41
498,30

495.99

2 493,91

491 .65
489 .46
487 .40

pp

VT WL OD WD
Gd Ol Od 0d Dl o O d B G

VORIV O

2

fas]
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Gl GI L S G D G Dl L N

DO OL VLN OB ONONDO

o O G O Dl O Di D) G O

VI OT VDO DW

Fis
1%.7
15.7
15.7
15.7
1%.7
15.7
15.7
15.7
159.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
14,7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
15,7
15.7
15.7
15.7
15.7
15.7
15.7
15.7
1%.7
15.7
1%.7
15.7
15.7



DEPTH

2099.0
2100,0
2101.0
2102.0
2103,0
2104.0
2105, 0
2106.0
2107.0
2108.0

2109.0
2110.0
2111.0
2112, 0
2113.0
2114.0
2115.0
2116.0
2117.0
2118.0

2119.0
2120.0

2121.0
2122.0
2123.0
2124.,0
2125, 0

2126 .0
2127 .0
2128.0

21290
2130.0
2131.,0
2132.0
2133.0
2134,0
2135.0
2136. 0
2137 .1
2138.0

2139, 0
2140.0
2141.,0
2142,0
2143.10
£2144,0
2145, 0
2146,0
2147.0
2148.0

ROP  WOE RPHM
35.6 46.0 149
32,1 44,0 152
25.%5 42,0 151
5.0 42,0 151
2.1 42,0 151
29.0 43,0 153
26.3 43,0 153
33,0 43.0 153
22,6 42,0 146
17.8 42,0 146
15,3 42.0 146
28.6 42.0 146
29.8 42,0 146
P4.2 43.0 147
19.8 45.0 147
26.7 45.0 147
26.3 45,0 147
36.7 45.0 147
36.0 45,0 147
31.0 45.0 147
25.2 45,0 147
P55 45,0 147
34.6 45,0 147
25,5 45,0 147
3.6 45.0 147
32,7 45.0 147
25.7 44,0 152
34.3 44,0 152
36,7 44.0 152
31.6 44,0 15P
33,0 44.0 152
4%.9 44,0 152
41.4 40,0 148
31.9 40.0 148
47.4 40,0 148
36,4 40,0 148
30.3 41,0 152
22.8 41,0 159
31.9 41,0 152
37.5 41,0 152
29.8 41.0 152
31.3 41,0 152
38,7 43,0 148
34.3 43,0 140
33.6 43,0 148
24,7 43,0 140
25.0 43,0 145
41,9 43,0 145
37.1 43,0 145
34.0 43.0 145

2.0
9.0
.0
9.0
?.0
9.0

%.0
Y.0
?.0
®.0
g.0
®.0
7.0
?.0
9.0
9.0

s

;ﬁ
A3
b4

)

60
&4
b
bhé
74

ek el Ded Dok b teed  Seed Jewk  pmd ek

846
.58
"7
6HF
75
&H4
HT
B3
\,)4
69

Sk ek i sk e it pmd gmd b ek

b6
Hé
1]
6
13
%7
65

[ R
N}

91
Hni

o Dok b ek el Jud wh el Sed Dewd

7

Wi
d

s b Y b b et S eh e b
>
=

b L1 Ry e
3

HOURS

4,78
4.82
4,8%
4,89
4,93
4.96
5.00
5,03
5.07
3013

18
c 23
26
A0
.35
;B9
.43
A b
A

e
’ \J;:).

A ason Aug

it

Hié
60
63
hé
71
73
77
79

LRI N

e R %
g mmnn

n

85

n

88
91
93
96
98
g1
04
09
12
14

&

n

soowma

oo

18
1
624
b ' 26

>

(.) . :’.9

6 .34
6H .38
6,40
6,43
6-4(5)

82

TURNS

y-SelAstel

4283 [:
43191
43553
43835
44151
44500
44778
451 65
45657

{EARY
46535
46830
47195
47641
47971
48307
48547
48792
49076

49427
49772
50027
50372
«!0()\!1
S50921
®1276
51542
w1777
52066

BRB4%

HaHH0

HR765
53043
BATZ
53475
B3777
54177
H4463
54706

BH013
5304
BH534
5793
HO0%6
56417
BH765

56972 11

57207
57463

1C08T

131.64
14% .97
183.77
187 .48
145,97
161,61
178,56
142 .06
207023
263,27

06,28
164.22
1657.70
194.20
237 .21
175,95
178,56
127.73
130.33
151,19

186 .38
183.77
13% ., 55
183,77
143 .58
143,37
162,47

LCosT

484 .
A2,

4810

93

a9
4

478,55

476,
474,

31
19

A72 .2

470,

2

4

4{")8 ¢ :"1

466

465,
463,

468,

97

9
98
01

464,31

458,
457 .
455,
V34
VA5
449,

453
451

447

20
12
28

o1t}

g

446,30

444,
447,

43
87

441,11
439,35

437 .

136,85 4346
434,25
432,60

121,21
148,58

142,06

106.87
113,39

99,05
129,03
155,10
th. P 3
147 .28

125,12

157,70
149.88
121,21
136,85
139, 46
190,29
187,68
L, 09
126,42
138,15

430

a24

.08

.93
429,
Aa7.
147 .28 42

0e
28

5.70
423,

87

oo |

422 .72

420,
419,
418.

74

| >l
Ab

416.45

415,05

413,
412,

&1
14

410 .57

409,
407,
406,
405,
403,

13
@7
&1
a7
81

402,44
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DEPTH

2149.0
e150.,0
2151.0
::’1‘!:_ H
2153.0
2154, 0
2155.&
2156,
2157, 0
?15& ]

2159.0
21&0,0
2161,

ﬁlbu.ﬂ
2163.0
2164,0
216%5,10
2166.0
2167.0
2168.0

2169.0
2170.0
2171,

0111.0
2173.10
2174.0
2175, 0
2176.0
2177.0
2178.0

&179.0
2180.0
2181,0
2182.0
2183.0
2184,0
a185.0
2186.0
2187.0
c188.0

2189, 0
2190.0
2191.0
2192.0
S193.0
2194.0
2195.0
2196.0
2197.0
2198.0

WOk

43.0
43!{}
45.0

5 4%5.0

45,0
45.0
43, 14
43,0
43.0
43.0

43.0
43.0

% 43.0

43 .0
43.10
43, 0
43 .0
43 .0
43,0

. ] 43'8

26,1
19.5
25,0
23.8
21.7
24,3
21.7
40.0
26.5
336

41.9
30.5
371
7.7
17.2
32,7
43,4
20,1
37.9
32.7

43.0
43.0
43.0
43,0
43,0
43,0
43.0
43.0
4%5.0
4%.0

45,0
45,0
45.0
45,0
45.0
4%5.0
4%.0
45.0
45,10
4%5.0

4%5.0
45,0
45.0
45,0
4%.0
45,0
45,0
4%, 0
45.0

45,0

RPM

145
14%
14%
145
145
145
14%
14%5
14%5

145

14%
145
145
145
14%
14%
145
14%
145
145

145
145
145
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144
144
144
144

9.0
A
9.0
7.0
?.0
9.0
?.0
9.
?.0

9

U]

il ‘.’ 1] r'

1,47
1,62
1,69
Lm0

bl

w7
Y
47
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HE9HB
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116,00
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138,15
147 .78
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117.30
177,04
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128,51
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168.13
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135,55

239.M
61,97
202,02
216,35
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241 .12
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117.30
1/; A-J
131,64

112,09
153,79
126,42

169 .43 35

272,40
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108,18
166.83
123,82
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400 .96
399,610

394,41

397.02
IVE .71
394,446
393.23
391,65
390,77
389,43

388,26
IB6. 97
385,70
X84 .65
383.94
B3, 15
382.37
381,38
380,38
379 .39

378.31
377 .40
376.56
378,63
374.77
373.68
B73.07
372,87
371.810
371.10

370.25
369 .68
368.87
368011
367,45
366,69
266,03
364,95
364,15
263,15

362,08
361,19
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359,02
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DEPTH

2199.0
2200.0
2201.0
a2202.0
2203.0
2204.0
220%.0
2206, 0
2247 .0
£208.0

2209.0
£210.0
2211.0
2212, 0
213, 0
2214.0
ea1s.0
2216.,0

a829.0
2230.0
2231.0
2232.0
2233 .0
2234.,0
235,00
2236 .0
Q237 .10
2238.0

239,10
2240.0
e241.,0
2242 .0
2243. 10
2244 .0
245, 0
2346 .,0
2247.,0
2248, 0

ROP

20.5
36.4
38.0
34.6
39.6
3.6
56,0
3.7
57 .01
45. 6

40.0
36.7
29.5
48,0
41 .9
35,3
41.9
34,3
45,0
33.6

38,7
44,4
27.7
40,0
42,4
31.9
33,0
49,4
35,6
40.4

30.3
36.4
30.8
27 .1
28,3
28,1
27 .1
30.0
32.4

22,5

41,9
16.2
33.0
30.0
30.0
24,7
24,5
32.7
31.3
32.1

WOR

A5.0
4% .0
4%.0
9.0
45.0
4% .0
45.0
4% .0
45.0
4% .1

45,0
4% . 0
45.0
4%5.0
45,0
45. 0
4%. 0
4%5.0
4%. 0
45 .0

45,0
4%, 6
45,0
45,
45,0
45, 0
4%, 10
45,0
45,0
A%, G

4%5.0
45.0
45.0
45. 0
42,0
42.0
42,0
42,0
42.0
42,0

42.0
42.0
42,0
42,0
42,10
42.0
42,0
42,0
42,0
42.0

RPH

144
144
144
144
144
144
144
144
144

144

144

144
144
144
144
144
144
144
144
144

144
144
144
144
144
144
144

144

144
144

144
144
144
144
160
160
160
160G
1610
160
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160
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150
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150
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7.0
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1.79
1.54
1,658
1,57
1.63
1.63
1,843
1.54
1,55

HOURS

8.29
8,32
8,35
8.38
B.41
8.43
8.4%
B3.48
8,564

8,52

8.54
8.57
8.60
8,62
8,69
8.68
8.70
8.73
8.75%
8.78

.81
8.83
8,87
a8.89
&g, 91
8.9%
8,98
2.00
Y, 03
?.065

9.09
9.11
915
9.18
9,2
9. 0%
.59
9,30
g, 3%
9,40

@ .42
9,48
?.51
Q.55
2,058
Q.62
Q.66
Q.69
?.73
Q.76

TURNS

73376
73614
73902
74151
74370
74588
74761
74904
75135
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G541
79776
76069
7H249
7HAGS
76700
76907
77159
7731
77607

77831
78025
78337
78553
787657
79028
79290
79494
79736
799540

B0235
80473
BO754
81073
81412
81753
#2108
82428
B6R724
83150

83380
83v72
BA4Z2 62
84582
BaBY2
85270
BH6HA7
85912
86200
86480

10087

153,79
129.03
156,44
135,55
118,40
110,60

3,684
121,21

as2.11
142,96

117 .30
187.73
159,01
97.75
112,09
132,94
118,09
136,85
104,27
139,46

121,21
10% .57
169,43
117,30
110.78
147 .28
142,06
116,78
131.64
116,00

155,10
199.03
152 .49
173,34
165,52
166.83
173.34
156,40
144 .67
208,53

112,09
289 .34
142 .06
156H . 406
186,40
190,29
191,59
143,37
149 .68
145,97

CoOsT

353,64
A52.72
351,97
351,04
3E0.11
349.18
348 .16
347 .55
346 .20
345,24

344,34
343,49
342 .77
341,872
340,93
340.12
339.25
338 .47
337.58
336,82

336,01
335.14
334,81
333,746
332.87
332,18
331.48
330,66
329 .93

329,15

328.51
X7 .79
327.15
326,59
326,02
325 .44
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324,340
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318.54
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DEPTH

2249 .0
2850.0
231,90
2252.0
2233,0
&254, 10

2255, 0

2856 .0
2257.0
2258.0

259,08
2260.0
2261.0
e26H2, 6
2863, 0
2264, 0
2265.0
2266,0
e267 .0
2268,0

2269 .0
2270.0
2271.0
a272.0
E273.0
2274.,0
275,10
ar76.0
28770
2278.0

22879.0
2280.0
281,10
2282 .0
283,10
2284, 0
2285, 0
2286, 0
a287.0
2288.0

2289 .0
2290.0
891,10
2292.,0
2E93.0
2294.0
a295.0
2296.0
a297.0
2298.0

ROP

18.5
24,2
28,3
35.3
£29.8
22,8
29.8
40.%9
231
40 .4

20,6
42,

34,0
36.4
26.9
39.1
44,4
9.8
35,6
32,7

32,4
41 .4
28.8
34.6
40,0
36.0
43.9
36.7
36,4

5.7

32.1
37.1
28,6
31.9
35.3
28,1
A5.6
30,3
23,7

30.5

31.3
28.3
27.3
30.8
26 .1
16.8
20.0
80,7
a2.2
20.7

WOR

45,0
45.0
4%.0
4%. 0
45.0
4%. 0
4%5. 6
45 .0
4% .0
45 .0

45,0
45,0
45.0
45.0
4%5. 0
4%.0
4%, 0
4%5.0
4% . 0
45,0

4%, 0
45,0
4%5. 0
4% .6
45. 10
4%, 6
45,0
45,0

4% .0

4%5. 0

45.0
45,0
45,0
45,0
45,0
45.0
4%, 10
4%, 0
45.10
45.0

45.0
45,0
4% .1
45 .0
45. 0
4% . 0
48,10
4% . 0
4%, 0
4%, 0

RPt

154
150
150
150
1514
150
154§
150
154
148

156
1540
1506
156
150
1%40
150
1%4
150
150

1%
150
150
1546
1510
154

150,

154
150

1506

150
150
150
1540
150
150
150
1546
150
1546

150
156
150
184
1510
156
1510
150
150
150
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1.81
1.61
1.8%7

1,61
1.%3
1.59
1.67

1., 58

1.57
1.61
1.62
1, %8
1.64
1,79
1.73
1.72
1.70
1.72

HQURS

Y, a1
9,85
.89
.92
?.95
.99
106,63
10.0%
10.10
16,12

10,17
10.19
10,22
10,25
10,29
10,31
10,33
10,37
10.40
10,43

10.46
10,49
10,82
10,54
10.5%
10.60
10,62
10,65
10.68
10,71

10.%75
10,77
10.81
10.84
19.87
10,90
10.93
10.96
11.01
11,04

11.07
11.11
11.14
11.17
11.21
11.27
11.32
11,37
11.42
11.46

TURNS

0667
373410
87657
87912
aa215
HBL1S
88917
59137
/o527
[e747

?0184
0394
0659
Ue07
Y1242
Y1472
P1674
Y1977
YERRG

Pa504

Y2762
PRYIY
P3312
PRH7R
R3I7P7
Q4047
L Yoy
4497
P47 44
PH094

P5374
PEHH1T7
GH93R
6214
P6H469
PHTHY
97042
Q7339
97719
980614

YR30
8619
YR 49
YoR4n
9Yea7
1060122
1005722
1610067
101412
101847

16067

254,15
194,20
165,52
132,94
187.70
208,53
157.70
114,69
203,32

114,00

228,08
109,48
138,15
129.03
174,65
119.91
10%.57
157.70
131,64
143,37

144,67
113,39
162,92
135,55
117.30
130,33
106,87
127.73
129,03
187,47

14% .97
126,47
164.22
147.28
132,94
166,83
131.64
1E%.10
198.11
153,79

149, &8
165,52
172,04
150,49
179 .86
278,91
234,460
226,78
211,14
226,78

LeosT

317.73
317 .31
316,80
316.18
315,465
315.29
214,77
314.10
313.74
313. 48

312.80
312,14
311,87
310.97
310,53
309.91
309,26
68,77
308,20
307 .67

307.15
306,54
306,08
305,55
304.9%5
304,41
303.79
303.24
302,70
3Ga.33

301.865
301,31
300,89
300 .42
299,91
299 .56
298,99
2598.56
298,55
297.82

297,38
294,98
296,61
296,18
295.84
295,79
295,041
295,41
295,16
294,94
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DEPTH ROP WOR RPM M "d"ec  HOURS TURNS 10087 CCOST pp Fi

2299.0 22,0 4%.0 1506 9.1 1.70 11,81 102257 213.75 294,73 8.3 16.6
2300.0 24,0 45,0 150 2.1 1.67 11.55 102632 195.50 294.44 8.3 16.0
2301.0 25,9 45.0 150 9.1 1.64 11.59 102979 181,14 294,11 8.3 16.0
230210 a2,0 45,0 150 9.1 1.70 11.64 1033689 213.75 Z93.88 8.3 16.0
2303.0 22,06 45,0 156 9.1 1,69  11.68 103787 207.23 293.63 8.3 16.0
2304.0 3106 45,0 150 9.1 1.%7 11,71 104072 148,58 293,22 8.3 16.0
2305.0 23.4 A5.0 156 9.1 1.68 11,78 104457 260,71 292.95 8.3 16.0
2306.0 36,0 45,0 150 2.1 1.9 11,79 1047%7 156,40 292.%6 8.3 16.0
2307.0 23,2 45,0 156 9.1 1.68 11.83 105144 202,02 292.31 8.3 16.0
2308.0 18.7 45.0 150 2.1 1.76 11.88 108627 251,54 292,19 8.3 16.4
2309.0 “&.d 4%5.0 156 9.1 1,63 L9200 106967 177,25 291.87 8.3 16.0
2310,0 2.8 45,0 150 2.1 1.69 11.97 104362 205.93 291.62 8.3 16.0
- 2311.0 A22.8 45.0 156 9.1 1,69 12,01 1046757 205,93 291.38 8.3 16.0
2312.0 17,1 A5.0 156 9.1 1,79 12,067 107284 275,00 291,34 8.3 16.0
2313.0 2.0 45.0 150 2.1 1,70 12.11 107694 213.75 291.12 8.3 16.4
2314,0 20,2 4%,0 1506 9.1 1,754 12,16 108139 231,99 290.9% 8.3 146.0
2315.0 20,3 45,0 150 2.1 1,73 12,21 108882 230,69 220,79 8.3 16.0
2316.0 21,3 45.0 186 9.1 1.71 12,26, 109004 220,26 2906.%9 8.3 16,0
23170 15.3 45,0 150 2.1 1.83 12,33 109594 307.59 290.64 8.3 16.0
£318.0 25.4 45,0 1806 9.1 1.6% 12,36 109949 18%.07 290,35 8.3 16.0
2319.10 26,3 45,0 150 9.1 1.64 12,40 110292 178.56 290,04 8.3 16.0
2320.90 24,2 45.0 140 9.1 1.64 12.44 110639 194.20 289.78 8.3 16.0
2321.10 24.5 45.0 140 9.1 1.64 12,48 110982 191.5% 289.%1 8.3 16.0
°3d 0 21.8 45.0 140 9.1 1,68 12,53 111347 215.05 289.31 8.3 16.6
323, A3.2 45,0 140 .1 1.66 12,57 111729 202,02 289,07 8.3 16.0
3324.0 19.9 45.06 140 9.1 1,71 12,62 112151 236,90 288,93 8.3 16.0
2325, 10 22,6 45,0 140 2.1 1.66 12,67 112522 207.23 288.71 8.3 16.0
2326.0 23.8 45.0 140 9,1 1,65 12.71 112875 19464.80 288.46 6.3 16.0
2327.10 29.0 45,0 140 2.1 1.88 12.74 113164 161.61 288,12 8.3 16.0
2328, 0 20,3 45.0 140 9.1 1,70 12.79 113577 230,69 287.96 8.3 16.10
23290 19.1 45.0 140 2.1 1.72 12,85 114016 245,03 287.65 8.3 16.0
2330.,0 19.6 45.0 140 9.1 1.7 12,90 114445 239.81 287.72 8.3 16.0
2331.10 19.1 45.0 140 9.1 1.72 12,99 114884 245,03 287.61 8.3 16.0
2332.0 24,0 45.0 140 9.1 1,64 12.99 119234 195,50 287.36 8.3 16.06
333,10 19.3 45,0 140 9.1 1,72 13,04 (15670 243,72 287.25 8.3 16.0
2334.,0 25,7 4%.0 140 9.1 1,62 13,08 115997 182,47 286,97 8.3 16.0
2335, 10 20,6 45,0 140 9.1 L.70 13,13 116405 228,08 286.82 8.3 16.0
2336.0 22,6 45,0 140 9.1 V.66 13,17 116776 207.23 286,61 8.3 16.0
337,10 23,4 45,0 140 2.1 1.65% 13,22 117135 200.71 286.38 8.3 16.0
2338.0 24,0 45.0 140 9.1 1.64 13,26 11748% 195,50 286,14 8.3 16.0
S33% .0 27.1 45.0 140 9.1 1.60 13.30 117796 173,34 285.85 8.3 16.0
2340.0 4.6 45.0 140 9.1 151 13,32 118038 135.55 285,46 8.3 16,6
2341.0 28.3 4%,0 140 2.1 1.59 13.36 118335 1465.52 285, 8.3 16.0
2342.,0 0.3 45.0 140 9.1 1,56 13,39 1184612 155,10 284.81 8.3 16.0
2343, 0 29,0 45,0 140 0 2.1 1,58 13,43 118202 161.61 28B4.50 8.3 16.0
234410 24.0 4%5.0 140 9.1 1.64 13.47 119252 195.50 284.27 8.3 16.0
345, 0 24,2 35,0 150 9.1 1.54 13,51 119624 193.88 284,04 8.3 16.0
2346, 0 22,3 35,0 1506 9.1 1.48 13.%5%4 119931 1&6.14 283.72 8.3 16.0
2347 .0 3.1 35.0 150 9.1 1,47 13.88 120230 155.88 283,39 8.3 16.0
£348,0 0.5 35.0 1896 9.1 1.47 13,61 120525 153.84 283.06 8.3 16.0



REPTH ROP  WOR RPHM MW "dt'e HOURS TURNS  ICOST  CCOsT PP FG

2349.0 27.7 35.0 186 9.1 1,856 13,65 120850 16%9.39 282.77 8.3 16.06
2350.0 2.3 35.0 150 2.1 1.48 13.68 121157 160.14 28B2.46 8.3 16.0
e3u51.0 24,0 35.0 150 9.1 1.84 13,77 121524 191,51 282.23 8.3 16.0
232,10 24,8 35.0 150 9.1 1.53 13.76 121887 18%.19 282.00 8.3 16.0
2353, 0 6.7 35,06 156 9.1 1.81 13.80 122224 175.73 281.73 8.3 16.06
2354, 0 2.9 A%5.0 150 2.1 1.59 13.85 122655 224,50 281.5% 8.3 16.0
2365, 0 28.5 35.0 150 9.1 1.49 13.88 122971 164.63 281,30 8.3 16.06
2356 .1 9.2 38.0 150 9.1 1.82 13.92 123279 160.68 281,00 8.3 16.0
2357.0 19.8 38.6 156 9.1 1,65 13.97 123734 237.21 2806.89 8.3 16.0
2358.0 21,6 38,0 130 2.1 1.62 14,01 124151 217 .46 280.v3 8.3 16.0
2359 .0 16.2 38,06 156 2.1 1.71 14.08 124706 289.34 2806.75 8.3 16.1
2360 .,0 23.4 38.0 190 9.1 1.5%9 14,12 125091 200,71 280.5%% 8.3 16.1
2361.0 13.9 38.0 156 9.1 1.73 14,18 125674 303.68 280.61 8.3 16.1
2362.0 21,2 43.06 156 9.1 1,69 14.23 126099 221,57 2806.47 8.3 16.1
2363.10 15.1 43.0 150 2.1 1.81 14.30 126696 311.5%0 280.%4 8.3 16.1
2364.0 1.7 43,6 150 9.1 1.79 14.36 127271 299.77 286.59 8.3 16.1
2365.0 23.1 43,3 150 9.1 1.66 14,40 127661 203,32 280,40 8.3 16.1
2366.0 18.6 43.06 156G 9.1 1.73 14.46 128146 252,89 280.33 8.3 16.1
236710 18.8 43,0 150 2.1 1.73 14,51 128624 248.94 280.26 8.3 16.1
2368.0 22.8 43.0 150 9,1 1.66 14,5935 129019 205.93 286.08 8.3 16.1
2369.0 2.5 43.0 150 9.1 1,67 14.60 129419 208,53 279.90 8.3 16.1
2370.0 16.4 43.0 1806 9.1 1.78 14,66 129969 286,73 279.92 8.3 16.1
2371.,10 2.1 43,0 150 9.1 1,47 14,71 130376 212,44 279.76 8.3 16.1
2372.0 18.0 43.0 156 9.1 1.74 14.76 130876 260.67 279.71 8.3 16.1
237310 19.6 43.0 150 2.1 1,72 14.81 131336 239.81 279.62 8.3 16.1
2374, 0 18.3 43.0 156 9.1 1.74 14.87 131829 256.76 279.%6 8.3 16.1
2375, 0 29.8 43.0 150 9.1 1.5%7 14.90 132131 157.70 279.27 8.3 16.1
2376.0 17.8 43,0 186 9.1 1.75 14,96 132636 263,27 279.23 8.3 16.1
2377.0 a5.7 43,0 150 9.1 1.62 15,00 132986 162,47 279,01 8.3 16.1
2378.0 22,1 43.0 156 9.1 1.67 15.04 133394 212.44 278.85 8.3 16.1
2379.0 209.2 43.0 150 9.1 1.63 15.08 133751 184.38 278.63 8.3 16.1
2380.0 26,9 43.0 186 2.1 1.6%9 15,13 134181 224,17 278.5%6 8.3 16.1
2381.0 25,7 43.0 150 9.1 1,62 15,17 134531 182,47 278,728 8.3 16.1
2382, 0 25.9 43,0 156 9.1 1,62 15,21 134879 181,16 278,065 8.3 16.1
2383, 10 21.7 43,0 150 9.1 1,608 15,28 135294 214,35 277.90 8.3 16.1
2384.0 24.0 43.0 1506 9.1 1.64 15,29 135669 195.%0 277.71 8.3 16.1
2385, 0 16.0 43.0 150 9.1 1.78 15,36 136231 293.25 277.v5% 8.3 16.1
2386.0 18.7 43.6 1%0 9.1 1.7% 1%5.41 136714 251.54 277 .69 8.3 16.1
2387.0 24,5 43.0 150 2.1 1,64 15,45 137081 191,59 277.49 8.3 16.1
2388.0 22.4 43.0 156 9.1 1,67 15.%0 137484 209.84 277.33 8.3 16.1
2389.0 26,3 43.0 150 9.1 1.61 15,93 137826 178.%6 277.10 8.3 16.1
2390.0 19.9 43,0 156 9.1 1.71 15.88 138279 23%.90 277.61 8.3 16.1
2391.0 24.7 43,0 150 9.1 1.63 15,62 138644 190.29 276.81 8.3 16.1
2392.0 18.3 43,0 156 9.1 1,74 15,68 139136 256.76 276.77 8.3 16.1
2393.0 13.7 43.0 150 9.1 1.84 15,75 139794 342,78 276.92 8.3 16.1
2394.0 16,4 43.0 136 9.1 1.78 15,81 140341 2085.43 276.94 8.3 16.1
Q325,10 18.0 43.0 150 . 2.1 1.74 15,87 140841 260.67 276.9%0 8.3 16.1
2396, 0 17.9 A43.0 156 9.1 1.75 15.92 141344 261.97 276,86 8.3 16.1
2397.0 12.8 43.0 150 9.1 1.86 16.00 142046 366.24 277.07 B.3 16.1
2398.0 12.4 43.0 156 9.1 1.87 16,68 142771 377.97 277.29 8.3 16.1



DEPTH ROP  WOR RPM MW "d®c HOURS TURNS  TCOST CCOST PP Fe
2399.0 12,9 43.06 156 9.1 1.87 16.16 143494 376,66 277.58 8.3 16.1
2400.0 17.4 43.0 150 %.1 1.76 16.22 144011 269.7%9 277.50 8.3 16.1
2401.0 7.3 43.0 150 9.1 2.06 16.36 145249 64%5.15 278.33 8.3 16.1
2402.0 8.8 43.0 150 2.1 1.99 16.47 146272 533.18 278,90 8.3 14.1
2403%.0 11,3 43.0 156 9.1 1.91 146,596 147072 417.07 279.206 8.3 16.1
2404.0 11.8 43.0 150 2.1 1.689 16.6%9% 147834 397 .52 279.47 8.3 16.1
2405.0 ?.7 43.0 156 9.1 1.96 16,748 1487464 4084.84 279.92 8.3 16.1
2406.0 7.8 43.0 150 9.1 1.96 14,85 149687 480.93 280.%7 8.3 16.1
24047.0 P.2 43.0 156 9.1 1.98 16.96 150662 568,30 280.87 8.3 16.1
2408. 0 2.6 43.0 150 %.1 1.9 17.06 151897 487.45 281.3%3 8.3 16.1
2409 .0 13.5 43.0 156 9.1 1.84 17.14 182264 347.99 281.48 8.3 16.1
£4106.0 8.5 43.0 1850 %.1 2,00 17.25 153319 550.01 282,07 8.3 16.1
2411.0 13.6 43.0 150 9.1 1.84 17,33 153982 34%.38 282,21 8.3 16.1
2412 .0 12,1 43,0 156 9.1 1.88 17.41 154724 387.09 282.43 8.3 16.1
2413, 0 15.7 43.0 150 9.1 1.79 17,47 156297 298.46 28B2.47 8.3 16.1
24140 15.7 43.0 156 9.1 1.79 17.54 155869 298.46 282.5¢ 8.3 16.1
2415.0 27.1 43,0 150 2.1 1,60 17,57 156202 173.34 282.27 8.3 16.1
2416.0 28.8 43.0 150 9.1 1.58 17,61 156514 1462.92 282.061 8.3 16.1
2417.0 40.6 43.0 1%0 9.1 1.46 17,63 156736 115,67 281.6% 8.3 16.1

B 2
s PR 3 f




BIT NUMBER % TADC CODE

CHRISTENSEN C-22 SIZE

COST 15000.00  TRIP TIME

TOTAL HOURS 1,67  TOTAL TURNS
I * EQUIVILANT T.F.A.

DEPTH ROP WOR RPM MW “"d"c

l 2417.2  27.0 8.0 9% 9.1 1.0p
2417, 4 2,7 8.0 95 9.1 1,59
I 2417.6 10.1 8.0 95 9.1 1.764
2417.8 4.3 8.0 95 9.1 1,47
2418,0 17.1 8.0 95 9,1 1,13
I 2418.2 3.0 B.0 95 9.1 1.%56
2418,4 10.4 8.0 95 9,1 1.9%5
2418.6 4,0 B.0 95 9.1 1,49
2416.8 9.% 8.0 95 9.1 1.28
I 2419, 0 9.4 9.0 95 9,1 1,32
2419.2 13,8 9.0 9% 9,1 1.22
2419, 4 2.6 9.0 95 9.1 1.64
I 2419,.6 6.1 9.0 9% 9.1 1,43
2419.8 3.2 9.0 9% 9.1 1,58
l 2420.0 8.3 9.0 9% 9.1 1,35
24202 4,1 10,0 9% 9.1 1,56
2420.4 15,3 10,0 9% 9.1 1.p20
2420.6  12.4 10.0 9% 9,1 1.28
l 2420.8 2.9 11.0 9% 9.1 1,69
2421, 0 9.6 11.0 9% 9.1 1,37
2421.2 14,1 11,0 9% 9,1 1,7
I 2421.4 5.9 11.0 95 9.1 1.50
2421.6 21.8 12,0 95 9.1 1.18
I 2421.8 6.5 12.0 95 9.1 1,51
2422.0  11.312.0 95 9.1 1.36
2422.2 18,9 12,0 95 . 9,1 1,22
2422.4 10,9 12.0 95 9.1 1.37
I 2422, 6 5.4 12.0° 95 9,1 1,56
2422,.8 12,2 12.0 9% 9.1 1.34
2423.0 10.0 12.0 95 9.1 1,39
l 2423, 7 9.6 12.0 95 9.1 1,40
2427 4 4.9 12,0 95 9.1 1,58
2423, 6 16,0 12.0 95 9.1 1.7
l 2423.8 6.2 12,0 95 9.1 1,52
2424,.0 24,0 12.0 9% 9.1 1.1%
2424.2  11.6 12,0 9% 9.1 1,35
I 2424,4 11,8 12.0 9% 9.1 1,39
2424 .6 8.2 12,0 95 9.1 1,45
2424.8  16.7 12.0 95 9,1 1,25
l 2425, 0 5.5 12,0 9% 9.1 1,55
242%,2 20.6 12.0 95 9.1 1.20
2425 .4 6,2 12.0 9% 9.1 1.52
I 2425.6 21.2 12.0 95 9,1 1.19

£.4468
g.8
514

HOURS

00{}1
0.08
0.10

0.15
0.16
B.23
.25
0.29
0.32
0.34
0,35
0.43
0.46

0,82

0,55

0.60

0 [ (Ii
0.63
0.69
.72
0.73
0.76

0.77

0,80
0.82
0,83
0,85
0.89
0.90
0,92
0,94
0,99
1.00

1.03
1.04
1.06
1.07
1.10
1.11
1.15
1.15
1.19
1.20

INTERUAL.

NOZZLES

HIT RUN
CONDITION
TURNG I6O8T
42 174
463 1733
576 4673
839 1482
05 274
1288 1577
1398 450
1679 1160
1800 49%
1922 502
2004 339
2439 1792
2628 775
2979 1447
3117 B47
3397 1153
3472 306
3%564 378
2998 16423
4077 489
4157 332
4352 802
4404 215
4560 73
4681 417
4742 249
4846 430
5056 873
5152 384
266 4469
5384 489
5616 951
B687 o3
5872 762
520 196
6018 404
6H114 398
L2254 573
T H3RA P80
6528 847
6583 228
6768 762
6822 ana

2417,

TO

CeosT

305082
153408
102426

7706940
L1727
51702
44380
38978
34702
21282
28469
26246
24286

A26HHG
21182
19931
18776
17754
16905
16084
16334
14674
1404%

134910
12967
12478
12032
11633
11245
10886
10551
10251

9949

P67
9408
158
8921
8701
8405
8294
8098
7923
7744
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16.1
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161
16.1

164.1
16,1
16.1
16.1
16.1
161
16.1
16.1
16.1

16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1

16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1
16.1



DEPTH ROP  WOR RPM MU "o HOURS TURNG  IODST  COOST PP FG
2425, 8 S.3 12,0 95 9.1 1.%6 1023 7037 a5 7588 8.3 16.1
2426, 0 6.0 12,0 995 9.1 1,53 1.27 7827 782 7437 8.3 16.1
2426.2 6.1 12.0 95 9.1 1.82 1.30 7414 769 792 8.3 16.1
S426 . 4 8.1 12.0 95 9.1 1.4% 1.33 7HEG G779 7149 8.3 146.1
2426, 6 10,7 12.0 9% 9.1 1.37 1.34 7661 439 7009 8.3 16.1
4246 . 8 7.8 12,0 925 9.1 1.46 1,37 7807 &H08 6878 B.3 16.1
2427 .4 16.0 12.0 9% 9.1 1.26 1.41 ao21 293 6498 8.3 141
P Yol 4.0 12,0 95 9.1 1.44 1.46 8306 1173 6398 8.3 14.1
2427.8 S0.6 12,0 99 9.1 1.20 1.47 2361 208 6284 8,3 161
2428, 0 8.2 12.0 9% 9.1 1.45 1.4%9 gu00 G73 6180 8.3 161
2428, 2 28.8 12.0 95 9.1 1.11 1,50 8540 163 6072 8.3 16.1
2428 . 4 3.8 12,0 9% 9.1 1.65 1,55 8841 12238 29688 8.3 16.1
2428 .6 13.6 12.0 9% 9.1 1,31 1.57 8ea% 345 U890 8.3 16.1
2428.8 2.2 12,0 9% 9.1 1.80 1.66 D444 S1G7 SBE27 8.3 16,1
2429 .0 17.6 12.0 95 9.1 1,24 1.67 Y514 267 B734 8.3 16,1

0



i
BIT NUMRER & IAaDC CODE 114 INTERVAI AP 0 25660
I HTC X3a GTZE 182,250 NOZZLES 16 164 16
CosT 1406.00 TRIP TINMF 10.3 BIT RUN 137.8
l TOTAL HOURS 3,39 TOTAL TURNS J05E0 CONDITION T4 B3 G0O.250
DEPTH ROP  WOR RPM MW “"de HOURS TURNS  TCOST CCOST PP FG
I 2430.0 62,0 30,0 1%0 9.1 1,10 a0 145 76 49803 8.3 16.1
2431.0 20,0 30.0 150 9.1 1,543 .07 59% A3 25019 B.3 1601
l 2432, 0 41.7 30.0 150 9.1 1.30 0.0% 811 113 16717 8.3 16.1
2433, 0 40,92 30.0 150 9.1 1,31 .11 1031 115 12566 8.3 16.1
2434, 0 41.4 30.0 150 9.1 1.3 6.14 1249 113 10076 8.3 16,1
l 2435, 0 57.1 30,0 150 2,1 1.2 h.16 1406 82 8410 8.3 16.1
2436, 0 66,7 30,0 156 9.1 1,16 0.17 1541 70 7219 8.3 16.1
2437 .0 48.0 30.0 150 9.1 1.26 0.1% 1729 78 6329 8.3 16.1
2438.0 48.6 30,0 180 9.1 1,26 .21 1914 ?6 5636 8.3 16.1
l 2439 .0 45.0 30.0 150 9.1 1,28 .23 2114 104 5083 8.3 16.1
2440,0 B4.5 30,0 1890 9.1 1.22 .25 2279 b 4629 8.3 16.1
2441.0 43,4 35,0 150 9.1 1,35 0.28 2484 108 4257 8.3 16.1
I 2442, 0 31.0 35.0 150 9.1 1,46 0.31 2776 151 3937 8.3 161
2443 . 0) 48.6 30.0 150 9.1 1.26 0.33 2961 96 3662 8.3 16.1
l 2444 .0 46 .8 30.0 130 9.1 1.27 .35 3154 100 3425% 8.3 16.1
24450 48.6 30.0 150 2.1 1.26 6.37 3339 76 3217 8.3 16.1
2446, 0 49 .3 30.0 150 9.1 1.25 0,39 Ana @5 3033 8.3 16.1
2447, 0 39.6 30.0 150 9.1 1,32 .42 3749 119 2871 8.3 16,1
I 2448, 0 96.2 30.0 150 9.1 1.21 0.43 3909 83 2734 8,3 161
2449.0 47 .4 30.0 150 9.1 1.26 0.46 4G99 9 593 8.3 16.1
2450, 0 48.0 30.0 150 9.1 1.26 0.48 4286 o8 2474 9.3 16,2
I 2451 .0 43,0 30.0 150 2.1 1.29 0.%0 4496 109 2367 8.3 16.2
2452, 0 42.9 30.0 150 9.1 1.30 0,52 4706 109 2269 8.3 16.72
l 2453.0 85.7 30.0 150 9.1 1.08 0.53 4811 55 2176 8.3 16.2
2454 .0 76.6 30.0 150 9,1 1.1 0,50 4928 61 2092 8.3 16.72
2455.0 8%.7 30,0 150 9.1 1.08 0.%6 5033 it 2014 8.3 16.2
2456 .0 67.0 30.0 150 9,1 1.16 0.%7 B167 70 1942 8.3 16.2
I 2457 .4 67.0 30.0 150 2.1 1.16é 0.5%9 5302 70 187% 8.3 16.2
2458, 0 67,0 30,0 150 9.1 1.16 .60 5436 70 g2 8.3 16.2
2459.0 67.0 30,0 150 9.1 1,16 0.62 5570 70 1754 8.3 16.2
I 2460.0 67.0 30,0 150 9.1 1.16 0.63 G705 70 1700 8.3 16.2
2461.0 100.0 30,0 150 9.1 1,03 0.64 7S 47 1648 B.3 16.2
2462.0  100.0 30.0 150 9,1 1,03 0.65 5885 47 1600 8.3 16.2
I 2463.0 100.0 30.0 150 9,1 1,03 0.66 597G 47 1554 8.3 16.2
2464.0 1060.0 30.0 150 9.1 1.03 0.67 6065 47 1%11 8.3 16.2
2465.,0  100.0 30,0 150 9.1 1,03 0.68 H1ES a7 1470 8.3 16.2
l 2466.0 0.0 30.0 150 9.1 1.06 .69 6255 Sea 1432 8.3 16.7
2467.0 0.0 30.0 150 9.1 1,06 .71 H3TG Sel 1396 8.3 16.2
2468, 0 0.0 30.0 150 9.1 1,06 a.72 HAGH et 1361 8.3 16.2
I 2469 .0 0.0 30,0 150 %.1 1.06 0.73 HHGHH hz 1329 8.3 16.2
2470.0 0.0 30.0 150 9.1 1,06 0.74 H6GT 5a 1297 8.3 16.2
2471, 0 ?4.0 30.0 150 9.1 1.095 0.75 6750 50 1268 8.3 16.2
I 2472 .0 80.0 30.0 150 9.1 1,10 0.76 6863 59 1240 8.3 16.2



DEPTH ROP  WOR RPM Mid "d e HOURS THRNSG 1COST  CCOsT

PP Fis
2473.0 75,0 30.0 150 9.1 1,17 .78 L83 &3 1213 8.3 16.7
2474 .0 G0.0 30,0 150 9.1 1.P% .80 7163 24 1188 8.3 16 .2
247%5.0 G9.0 30.0 150 9.1 1,00 0.81 7315 80 1164 8.3 164.7
2476, 0 64.3 30,0 158 9.1 1,17 .83 7455 73 1141 8.3 16.2
2477 .0 8.1 30,0 190 9.1 1,43 0.86 7776 167 1120 8.3 16.2
2478.0 4.0 30,0 1% %.,1 1,30 .89 3001 117 1100 8.3 14.2
2479 .0 94,5 30.0 156 9.t 1,00 6.91 166 86 1080 8.3 14,7
2480.0 6.0 30.0 150 9.1 1.,3% .94 416 130 1061 8.3 16.2
2481.0 38.7 30.0 150 9.1 1,33 0,96 8648 121 1043 8.3 16.2
2482.0 37.9 30.0 1%0 9.1 1.33 0.%9 BEEL 1724 126 B.3 16.2
2483, 0 34.3 30.0 1%0 9.1 1,37 1.02 9148 137 1009 8.3 16.2
2484 .0 21.2 30,0 150 9.1 1,82 1.06 PEVI 22132 994,88 8.3 146.2
2485, 0 26,7 30,0 150 9.1 1,44 1.10 P10 175,73 980.25% 8,3 16.2
2486.0 27,5 30,0 150 9.1 1,43 1.14 10237 170,462 966,08 6.3 16.2
2487 .0 1.0 30.0 150 9.1 1,42 1.20 10837 317,86 954.78 8.3 16.2
2488,0 19.5% 30.0 150 9.1 1.%4 1.86 11299 240,62 ¢42.68 8.3 16,2
2489.0 41.9 30,0 150 9,1 1,30 1.28 11513 111,98 228,83 8.3 16.2
2490.,0 34.3 306.0 150 9.1 1,37 1.31 11776 136,79 915.85 8.3 16.2
2491, 0 25.7 30.0 150 9.1 1.46 1,35 12126 182,57 904.02 8.3 16.2
2492, 0 24,7 30.0 150 9.1 1,47 1.39 12490 189.96 892.69 8.3 16.2
2493, 0 26,9 30.0 150 9,1 1,44 1.43 12825 174,42 681.44 8.3 16.2
2494.0 40.0 30.0 1350 9.1 1,32 1.40 13050 117.30 869.71 8.3 16.7
2495, 0 25.7 30.0 150 9.1 1,46 1.4% 13400 182,57 859.30 8.3 16.2
2496, 0 32.7 30,0 150 9,1 1.28 1. %2 13675 147,49 848.61 8.3 16.2
2497 .0 21,2 30,0 150 9.1 1,850 1.857 14100 221.32 839.39 8.3 16.2
2498.0 28,6 35.0 190 9.1 1,49 1.60 14415 164,06 829,60 8.3 16.2
2499, 0 24,0 40,0 130 9.1 .61 1.64 14790 195%.50 820.%4 8.3 16.2
2500.0 32.7 40.0 15%0 9.1 1,50 1.67 15065 143,49 811.01 8.3 16.7
2501.0 60.0 40,0 150 9.1 1.30 1.469 15215 78,20 800.83 8.3 16,2
2502.0 42.4 40.0 150 9.1 1.41 1.71 15427 110.66 791.37 8.3 16.2
2303.0 48.0 40.0 150 9.1 1.37 1.73 15615 97.759 782.00 8.3 146.2
2504.0 Gl1.4 46.0 180 9.1 1.35 1.7% 15790 91.28 772,79 8.3 16.7
aNH0%5.0 5.4 40.0 1500 9.1 1,32 1.77 19982 84,69 763.74 8.3 16.2
2506.0 40.0 40.0 150 9.1 1,43 1.80 16177 117 .30 755.34 8.3 16.2
2507.0 37.9 40.0 150 9.1 1.45 1,82 16415 123.80 747.25 8.3 16.2
a2508.0 40,1 40.0 1506 9,1 1.43 1.86 16639 117,01 739.27 8.3 16.2
2509.0 100.0 40.0 150 9.1 1,12 1.86 16739 44,92 730.61 8.3 16.2
2%10.0 75.0 40.6 150 9.1 1,97 1.87 16849  &2.56 722,37 8.3 16.°
2511.0 34.3 40.0 180 9.1 1,49 1.90 17111 136.79 715,82 8.3 16.2
as12.0 6.0 40.0 150 9.1 1.47 1,93 17361 130,33 708.18 8.3 16.7
2013.0 30.0 40.0 150 9.1 1.53 1.96 17661 156,40 701.61 8.3 16.2
2514.0 60.0 40,0 150 9.1 1,30 1.98 17811 78.20 694.27 8.3 16.2
2515, 0 406.0 40.0 150 9,1 1.43 2,00 18036 117,30 687.57 8.3 16.2
2%516.0 S92.9 40,0 156 9.1 1.34 a.42 18207 88.70 680.68 8.3 16.2
2517.0 80.0 40.0 150 9.1 1.20 2,04 18319 5B.65 673.61 8.3 16.2
a%518.0 4%5.0 40.0 150 9.1 1.39 2,06 18519 104,27 667 .22 8.3 16.2
a%H19.,0 45.0 40.0 150 9.1 1.39 2,08 18719 104.27 660.96 8.3 14.2
2520,0 41.4 40.0 150 9.1 1.42 2.10 18937 112,33 654.94 8.3 16.2
ane1. 0 27.7 40.0 150 9,1 1,56 2,14 19261 169,39 64%9.67 B.3 16.2
a522.0 22.5 40.0 150 9.1 1,63 2.18 19661 208,53 644.92 8.3 16.2



DEPTH
2523.0
;.u”4 0
25?5 . B
2526 .0
hW?ﬂ
2528.0
25?‘? . 0
e530.0
mﬁlﬂ
2532
S533.0
? 134 .0
2583%.0
2536 .0
2537.0
:.«.r?iﬁ 0
2539.0
2540 .0

2541.0
2542, 0

2543 .0
2544.,0
2545, 0
2546.0
2547, 0

2548, 0
md49
550.0
551,10
2552.0
2953.0
2954, 0
LJ % 2% B 0
ES%& 1}
2552.0
2958.,0
an59.0
2560, 0
2561.0
a562.0
2563.0
3564.0
2565.0
2566.0

ROP

31.3
30.3
48,0
51.4
6G.0
uS. 4
6.0
72.0
60,0
34.3

24.4
45 . 4
36,0
48,0
&H0.0
S8
30.0
15.0
2.7
34,

30.0
45.0
45,0
36,0
31.3
26,1
32,7
4%.0
6H0.0
S51.4

45. 0
58 .1
‘Jﬂ i)
27,7
40.0
30.0
34.3
29.5
26,7
31.6

19.2
31.3
42 .4
A7

WOR
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40.0
44.0
4.0
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40 . 0
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40.0
44.0
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40.0
44.0
40.0
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40,0

2 40.0

40.0
40.0
4.0
40.0
40 .0
40.0
40.0
40.0
40G.0
40.0
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40.90
40.0
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40.0
40.0
40.0

49 .0
40,0
44.0
40,0
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INTERVAL.

DEPTH,

ROP .

i

COMPUTER DATA
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RIT RUN.

HOURSG,

TURNS .

TOTAL COST

TCOST.
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LISTING + LIST &

eee bone peax same aat o ko save vk st $uis b1 -

10 »m average

Well depth, in metres

Kate of penetration, in metres per hour
Depth interval drilled hy the bit, in metres

Cuomulative bit hours.The number of hours
that the bit has actually been "on bottom”,
recorded in decimal hours

Cumulative bit turns, The number of turns
made by the bit,while actually "on bottom”

Cumulative bit cost, in & dollars
Incremental cost per metre, calculated
from (he drilling time, in & dollars

Cumulative cost per metre, caloulated
from the drilling time, in A dellars

TCOSBT minus CCOST, expressed as o positive
or negative sign,When the bit becomes worn,
this should change from negative to positive



BIT NUMRER

HTC QSC3ATARE"HOD

COsT

TOTAL HOURS

DEPTH

116.0
120. 0
1306.0

140 .0
150.0
160.0
241.0

6350, 00
3.27

1

ROP BIT RUN

6H8.0
w70
47 .0

19.0
42,0
31.0
49 . 6

fab(
SIZE
TRIP
TOTA
11,46
21,0
31.0
41.0
51,0
61,0
1472.0

onr

TIMF
L TURNS

HOURS

.16
1,34

.55

1.08
1.3
1.64

3.827

111
26,000
1.9
23536

TURNG

534
2323

4621

7969
2540
11863
g b Y

INTERVAL
MNOZZLES
BIT RUN

CONDITION

TOTAL COST

16023, 89
168446, 94
17845, 24

20314.73
21431 .87
22945, 42
36601 .3

LeOsyY

6HY
e, 32

99,83

246,95
111.71
151,35

94,02

.0~ 24

o
25 2%

1.8

25

42 .4
T1 K1 G0.000

cecosT

1457
802.24

G75 .65

495 .48
420,23
376.15

219,580

I~



BIT MUMRER 1 ane cony

HTC OSC3AT SIZE

COsT a500.00 TRIF TImF

TOTAL HOURS 11.94 TOTAL TURNS
DEPTH ROP BIT RUN HOURS
2506.0 163.2 1%1.0 .33
2600 375, 0 161.0 3.3
270.0 212, 4 171.0 A 40
280.0 162 .2 181.0 3. 46
290.0 916, 0 191.0 3.48
300.0 372.8 201.0 3.5
310.0 441 .5 211.0 563
320.0 302.5 221,10 3.57
330.0 346, 2 231, 0 A.60
340.0 a31.9 241 .0 3.64
356.0 2621 251.0 .68
360.0 209.3 2610 A7
370.0 207.9 A271.,0 R
380¢.0 214.9 a281.0 X, a9
390.0 169.0 a91.,0 3.88
400.0 190,95 301.0 3,93
410.0 182.7 311.0 3.99
420.0 160.0 391.0 4,0%
4304.0 63,9 331.0 4.0
440.0 7%9.6 341.0 4.34
450.0 47 .9 351.,0 4., 5%
460,10 37.8 361.0 4,81
470, 0 a27.3 371.0 G.18
480,0 30.7 381.0 .0
4940. 0 78.6 391.0 S, 60
500.0 71.4 401,10 .74
510.0 80.9 411.0 5,87
H20.,0 60,3 4721.0 6. 03
930.0 60.1 431,40 6,70
540.0 53.0 441,90 6,39
S50.0 42,5 451.,0 b, 62
S960.0 47 .1 461,40 6H,83
570.0 82.4 473 .0 6.96
580.0 &7 481.0 7.2
590.0 76.1 491.0 7,85
600.0 54,4 S501.0 7.43
610.0 67.2 911,90 7,58
620.0 70.0 SE1, 0 772
630.0 78.5 531.0 7.85
6$40.0 62 .1 S541.0 g,01
650.0 55.2 81,0 8.19
660.0 72.0 61,0 8,33
670.0 82.7 971.0 .45

111
17,500
4,0
109495

TURNS

aRa7R
24107
RA/78

259088
25867
25521
26138
H6419
a6780
a7103
n7520

27962

28375
288948
23[R
29887
J0475
31691
33001

FEARA

38009
4143%

44769
45433
46958
48343
S50166
S51979
54040
S56623
58908
H024%5

61985
HA445
6HEHA07
HHEPB0
HB8469
L7946
71373
7A31L12
74481
75647

TOTAL.

INTERVAL &
NOZZLES
BIT RULN
CONDTTION
oosT LCOST
36869 .55 28.76
37013.90 14.44
37234 .44 22,09

F7504.18
3761514
A7740.96
37847 .02
3Bo02, 32
38137.87
38340,18
38519 .20
28743,37
F8969.08

3e¢187,38
39464 .99
39711, 32
39968.,08
40261 ,33
40995, 11
41610, 49
43594, 30
4383637

45552 . 86

A7079 .07
47554 .85
A8211.73
48791 .71
49569 .80
S0350.540
S51236.51
GR340. 34
H3336. 08
SIY0T . H4

G4653. 75
95270.23
H6133. 04
6831 .62
57501.54
GROP9 ., 42
58855 .20
BO70N . B0
60356 .77
60924 .09

28,93

?.09
12.589
14,63
15,51
13,55
a0.23
17.90
22,47

28,57

21,83
2776
24,63
25,68
29,33
73,38
62,04
@7.88
124,21
171,65

152,62
47 .58
65, 69
58,00
77 .81
78.07
88.60

110,384
g9 .57
56,96

74,81
61,65
86,28
H9, 86
b6 99
5879
75 .58
85,03
65,13
96,73

41,0~

a496.0

a0 20 20
585.0
T3 B3 GO.000

gccosT I-C

244 .17
a229.940
217.7%

207,32
196 .94
1647 .77
179 .37
171.96
165,140
159.09
153.46
148.44
143,80

139.46
135, 62
131.93
128,81
125,42
123.85
122.04
121, 3%
121,43
122.78

123,57
121,62
120,23
118,71
117 .74
116.82
116.18
116.05
115.70
114,45

113.63
112,57
112.04
111.22
110,37
109.42
108.79
108.36
107,59
106.70



DEPTH

&80, 0
670.0
700 .0
710.0
720.0
734.0
740.0
750.0
760.0
770.0

780.0
790.0
€800.0
810.0
820.0
8:26.0

ROP BIT RUN

7a.8
651
43,7
8.2
54,92
8.6
G200
36 .5
2.5

35,6

47 . 4
45 .2
44.9
37.%5
30.1
30.2

581.0
G591 .0
HG1 .0
611.0
HE1, 0
631,40
641 .0
H51.0
&L61 .0
&71.0

681.0
631, 0
701.0
711.0
771,40
737,90

HOUREG

7,89
8.74
¢, 98
@.08a
924
9,44
.63
? .90
10.2%
10,49

10.70
10,92
11,18
11.41
11,74
11,94

TURNS

77010
78508
80737
81730
83%46
83185
87078
89738
2668
PEIZY

P7407
PPLH7
101716
104273
107%38
109495

TOTAL COBT

L1574 .13
L2294, 81
HAZPD .94
HAAZ0 .67
L4736 .57
L5537, 40
HE440 13
L7725 .24
LR 167 .50
70485, 66

71476.18
7a5%15.38
73560.74
74810.,43
76368 .82
77301 .69

TEO8T

65,00
73,07
109,81
47 .77
06,59
80,08
90,27
128,51
144.23
131,88

@e. 05
103.92
104.54
124,97
155.84
155 .48

CCosT I-

105,98
105,41
105,48
104,53
104,25
103.86
103,65
164,03
104 .64
10%. 05

104,96
104.94
104,94
108,22
105,92
106,33

H

+ o+ 4 1



BIT NUMRER
HTC X3A
cosT

TOTAL HOURS

DEPTH

830.0
840.0
85n0.0

860, 0
g87aq.0
880.0
g820.0
?00.0
#10.0
920.0
236.0
?40.0
50,0

60,0
F70.0
{a6.0
%90.0
1000.0
1016.0
1026 .0
1030.0
1040.0
10%50.0

1060.0
1070.8
1080.0
1090.0
1100.0
1110.0
1120.0
1136.0
11440.0
1130.0

1160.0
1174.0
1180.0
1190.0
1200.0
1210.0
1220.0
1230.0
1240.0
1250.0

¥
[

1400.00
15.18

ROF BI

14.7
39.9
44 .4

39 .0
38.5
42 .4
78.9
511
64,7
38.9
37.5
27.0
27.3

32.6
31 EE:&

22,82

39.2
24,2
27.5
32.8
29,3
37.4

26.5

26.0
27 .8
28,1
34.0
4.7
33.7
32.68
39.3
53.7
B0

40 .9
36,6
37.9
39.2
0.7
28 .6
32,8
32.9
25.7

17.3

Tant conr
SIZE
TRIP TIME
TOTAL TURNS
T RUN HOLIRS
4.0 0,27
14.0 i, 5
24,0 0,75
34,0 1.00
44,0 1,86
54,0 1,80
&4, 0 1.63
74 .0 1.8
84,0 .98
24,0 RN
104, 0 T}
114.0 oAz
124,40 .24
134, 0 354
144.0 3. B4
154,00 4,31
164.0 4,57
174,40 4,98
184.0 .34
194 .0 5. 65
204 .0 5.99
214, 0 b, 26
204, 0 b 63
234 .0 7,08
44,0 7 OAR
254,10 7. 7R
2640 1,03
274,40 1,07
284, 0 ., w7
294, 0 fi,a7
04,0 @13
314.0 9,31
324,00 9 .81
334.0 Q.75
44,0 10,02
XE4.0 10,29
3640 10,54
374.0 10,87
iB4.0 0 11,00
394, 0 11.5%3
404, 0 13 .83
414,0 12,00
424 .0 12,80

114
12,250
.7
140744

TURNS

1351
2716
495G

7401
FaP2
12138
13316
159168
16621

18966

21358
24778
aB1h56

31057
34040
3835
40823
45035
48424
G1333
54438
56907
HO357

HA074
H7FGE

7900

73653
75937
78696
816557
83934
BE683
37492

a97a4
92361
24026
Q797
10022%
103475
106323
109117
112689
118024

TOTAL

INTERVAL
NOZZLES
BIT RUN

&

CONDITTON

cosT

Q840297
20598, 940
31654 .60

ARR56., 78
34074 .89
A5176, 21
353770.53
36688, 08
374182 .73
380618.68
APB6E .57
41607.22
43304, 64

44767, 20
46250, 62
48368 .54
49565, 00
51501, 75
m3P07 .82
54640, 18
S6PRY 37
57493,18
5961, R0

6106822
HE753 .43
HA42F, 00
65801 ,93
HLPE4 ., 07
6H8346.03
HRPIE, 7Y
70970.95
71845 .48
FRAP4T7 39

73895 .63
75178.43
76417 .90
77614 .36
79141.87
80781 .44
fQaR37 .09
83664 .44
a85490 , 41
88209, 14

LOeOsT

A
118
106

120,17
121.86
110,13

59,43

91.7%

72,47
128,59
124,99
173.86
171.74

143.76
148.84
211.79
119,65
123,68
170,61
143.2

15¢.92
125,38

176,86

1680.64
168,52
166 .96
137.89
115,21
139,20
142,98
119 .62

87.45

90.19

114.82
128,28
123,99
119,65
182,750
163.96
145,58
142,72
182,60
"71.88

P, e

16 16

1301.0

15

475, 0
T3 B4 GO.000

CCosT I-~C

7356
2186
1319

766,36
774,43
65141
558,91
495.78
44%, 39
410.84
383,38
364,98
349,39

334,05
321.18
314,08
202,23
295,99
289,17
281,69
275,68
268,66
264,56

60,98
257,19
G363
a4 25
244 36
240,66
237,33
233,46
228,81

c24. 53

221 .24
218.54
215.87
213,23
211.61
@10,37
208,72
207,09
206,50
208.04



DEPTH

1260 .08
1270.0
1280.0
1290.0
1360.0
1301.0

ROP BIT RUN

i8.2
24,1
21.9
21.8
21.8

24,2

434, 0
444.,0
454, 0
464, 0
474, 0
475.0

HOURS

13,35
13,77
14,20
14,68
15,14

15.18

TURNS

183187
1327108
131455
138974
140367
140744

TOTAL COST

QOZYT 06
FR740, 085
vaaB, 23
G7ORE A3
RI91.05
F9384, 93

ICOST

258,19
194,98
214,14
A1E 3
A15 67

193,88

CeosT

a20% .20
<08, 88
208,99
209013
209,26
209.23

T

£



BIT NUMEBER
HTC X3A
casT

TOTAL HOURE

DEPTH

1310.0
1320.0
1330.0

1340.0
1350.0
1360.0
1370.0
13840.0
13%90.0
1400.0
1410.0
1420.0
1430.0

1440.0
14350.0
1460.0
1470.0
1480.0
1490.0
1499 .0

3 TApC Coby
SIZE
14006.00 TRIP TIME
?.69 TOTAL

ROP EBIT RUN HOURS
a8.4 .0 A
30.2 19.0 i, 6T
27 .4 AL 1,01
25,3 32,0 1.41
27.8 49,0 1.77
a29.7 59 .0 a0
29 .3 69,0 240
2101 79. 4 o.en
22.0 89.0 3. 37
3.2 9.0 3.1
24 .3 109.8 4,22
211 119.0 4,69
1.2 129,40 5.
15.9 139.0 G.84
15,6 149.0 648
18.4 159.0 7.03
16.8 169.0 763
14.7 179.0 7,30
15.8 189.0 q.924
1a.0 198.0 ?. 69

TURNS

114
12, 8250
4.4
87192

TURNS

PR34
HB304A
3595

12151
15388
18441
21VER7
ATV A
29914
X374%
37480
41875
46600

52188
B7996
L2866
H8305
74523
80207
87192

TOTAL

INTERUAL 13
NOZZLES
BIT RUN
COMDITION
£asT TCOsTY
FNPLR.73 165
34468, &1 155
36181.19 171

JR035.83
372104
A4136G2.10
42903 .56
A5128.35
47263 .21
49283, 348
S1217 .88
53446 .22
SHE95H .19

aG86840.72
61846 .23
&£EA391 . 62
67189 .87
70380.,43
7335203

76884,07

185 .46
168,82
158,11
160,18
sl 48
213,49
202,08
193.41
aa2.87

244,90

a94 G
300,55
%4, 54
a79.83
319,06
297,16

A0, 4%

0t. 0~

1499 .0

16 16 16
198.0
T2 B3 GO.000

cecosy -G

3657
1814
17248

975.28
g810.63
700,04
HP21 .79
B71.24
531,08
497 .81
469.89
449 .13
433,30

423,31
41%5.08
404 .98
397 .57
393,19
388,11
388,30



RIT NUMHRER 4 Ianc COnE 114 TNTERUAL 1489, 0~ 19858
HTC X34 BIZE 12, 8n0 NOZZLES 16 16 16
CasT 1400.08 TRIP TIME .1 BHIT RUN 4%6 .0
TOTAL HOURS 17,93 TOTAL TURNS 163701 CONDITION T3 RE GO 120

DEPTH ROP HIT RiM HEHIRG TURNS  TOTAL COST TeOsT Ceosy I-C
1500.0 17.7 1.4 ho0g B X AR670.7H b 29671

1510, 0 19.2 11.0 0, %50 B3RS 421,118, 41 245 KiZoe -
152¢0.0 20.8 81,0 .06 R7EE 44374 .48 206 2113 -

i

1530.0 23.0 31.0
1540.0 20.0 41.0
1550.0 22,3 S51.0
1560.0 18,3 61,0
1570.0 16.7 71.0
1580.0 18.5 81.0
1590.0 20.3 91,0
1600.0 17.3 101.0
1610.0 15.7 11,0
1620.0 16 .8 121.0

LAY 13733 46415 .50 204 1497 -
LY 18347 48760, 20 234 1189 -
.44 SR3ATH S08a%e .87 209,97 997,205 -
L RY D746 S3420,97  PR6.11 0 BYS.70 -
L EY FR06G BOP36,17 281,52 792,06 -
13 KYAR BR7V7 .62 P54 1T 7R5.60 -
Y 42340 61093.64  231.60  671.36 -
a0 47587 &AB09 .14 R71.8T 631.77 -
.84 H337 6 66796 .38 298,72 &01.77 -
4% 50854 &9ER4 .21 278,78 575,08 -

o I

-

b

2
~

i

l 1630.0 17.2 131.0 7. 01 64176 7R310.78 272,66 UH1.99
1640.0 24,4 141.0 7,42 67938 74234 ,50 192,37 u:h.49 -

l 1650.0 18.1 1%1.,0 7,98 73026 76826 .83 259.23 508.79
1660, 0 19,4 161.0 .49 7P7ER 79241.91  241.51 492,19 -
1670.0 20.4 171.0 1,90 ar1a7 81546 .60 230,47 A476.88 -

I 1680.0 2?16 181.0 V.44 86464 723714,04 216,74 462.51 -
1690.0 20.5 191,40 9.3 ?1033 guee7 . 48 228,34 400,20 -
1700.0 4.9 201, 0 10,33 4814 878683.,.40 188,59 437,23 -
1710.0 34.6 211.,0 10,62 7433 BOPA40,17 135,48 422.94 -

l 1720.0 32.8 20,0 10.93 1001862 RO6H6L8.63  142.85% 410,27

1730.0 6.8 231.0 11,20 102638 21942 .16 127,35 398.02 -
1740.0 30.6 241.0 11,852 105649 P3473.58 153.14 387.86 -
1780.0 8.9 251.0 11.78 107994 P4680.,47 120,69 A77.21 -
1760.0 43.3 261,10 19,01 110098 R76H3.G54 108,31 366,91 -
1770.0 37.4 A71.0 12,28 112556 Q7017.34 125.38 358.00 -
1780.0 42,7 281.0 12,51 114723 P8116.,0%  109.87 349,17 -
1790, 0 4% . 6 291.0 12,73 116777 LA, 6% 102.96 340,71 -
1800.0 44,0 J01.0 12.96 118890 100211.81 106,61 332.93 -
1810.0 34.3 311.0 13,25 121602 101%80,31 136.85 326,62 -
1820.0 40.6 321.0 13.80 123894 102736,37 115,61 320,05 -

1830.0 41.6 331.0 13.74 126120 103863 ,41 112,70 313.79 -
1840.0 35.2 341.,0 14,02 128763 108196,72 133,33 208,49 -
1850.0 39.9 351.0 14.27 131095 106373, 63 117,69 303.06 -
1860.0 37.2 2610 14,54 133600 10763656 126,29 298.16 -
1870.0 4.7 371.0 14 Q3 136177 108989, 42 135,29 293,77

1880.0 33.6 381.0 15,13 1386245 110383%3,99 139,46 289,72 -
1890.0 29.3 391.0 15.47 141671 111987.,09 160,31 286 .41 -
1900.0 33.0 401 .0 15.77 144282 113407.,.72 142,06 282.81 -
1910.0 33.3 411.0 16,07 144911 114815,32 140,76 279.36 -
1920.0 36.5 421.0 16,35 149404 116099.10 128,388 275.77 -



DEPTH

1930, 0
1940.0
1950.0
1955.0

ROP BIT RUN

38.3
29,8
19.1
1.9

431.,0
441,0
451 .0
456, 0

HOURS

16,61
16,94
17.47
17.93

TURNS

151749
154776
159542
163701

TOTAL CO8T

117322.93
1188%6., 06
121354.14
123512 . 46

easy

122
157,
24T,

431,

38

A1
81
aé

CeOsT 10

272,21 -
269 .61 -
269 .08 -
270.86 +



BIT NUMRER S IabC COpE 114 INTERVAL 198 . 0~ 2417.0
HTC X3a SIZE 12, 2%0 NOZZLES 16 16 16
cosT 1400.00 TRIP TIME %.8 BIT RUN 46,0
TOTAL HOURS 17.63 TATAL TURNS 156736 CONDITION TR B8 GO.250

DEPTH ROP RIT RUN HOURSE TURNS  TOTaAL COST LCOsT ccosT 1-C

1960.0 1.8 %0 v, 27 D N 48631 .58 2540 @76 -
1970.0 30.9 15. 68 i, 59 %334 50148, 58 152 3343 -
1980.0 29,9 AN fr.ep fAE3 G1717.79 3 HR7 2069 -

1990.0 31.5 A%, 0
2000.0 31.0 4%, 0
20160.0 29,3 a0

Rt 11247 S3209 .04 149 1520 -
i 147157 HS4720 . 41 151 1216 -
9 17816 SHANE 16 160 1024 -

e R

2020.0 323 &5 .0 ;LR 20022 BWPPP6H T 145 .06 888,87 -

TR
> 1n
~

-
r—
st

2030.0 32.4 75,0
2040.0 32.8 8%, 0
2050.0 36,2 PE.0
2060.0 29,0 105.0
2070.0 33.4 115.0
2080.0 31.5 125.0

Che 20807 weRD4 77 144.80 789,66 -
PE576 Q65T . B3 143,11 713,640 -
208076 61952, 60 129,68 652,13 -
31184 HAH70.09  161.74 605,43 -
338056 H497H, 08 140,50 565,00 -
36384 H6464 .79 148,97 531,72 -

DN
= N D
~3 W oLE

135, 0
14% ., 0

155, 0

2090.0
2100.0
2110.0

43 I9E44 6816G. 41 170,06 504,93 -
aR 42836 6997%.74 181,03 482.59 -
3 46535 71916.40 194,07 463.98 -

- =

NSRBI
bl -

2120.0 165.0 5,60 H4977R 7363941 172,30 446,30 -
2130.0 175.0 B9 G550 7H5088.71 144,93 429 .08 -

2140.0
S1350.0
2160.0
2179.“ [ I
2180.0

185.0 e uH304 76518.47  142.98 413,61 -
19%5.0 ol 790 77922 .16 140.37 399 .40 -
205, 0 6H. 801 IR Y 79328 .46 140,67 EIBL.9TV -
215,00 7014 63096 8114009 181,16 377.40 -
aa% .0 763 67650 3177.26  203.71 369 .68 .

-~
> G

W NG TITY
ANKNMMRIN TN

Y]
o
=
-
.

2190.0 27 .6 23%.0 7,99 70784 84879 .35 170.22 361,19 -
2200, 0 30.5 245, 0 7,32 73614 B6415.98 183,466 3FEp.72 -
2210.0 40.0 25%.0 8,57 PE7T76H @7590.29 117.43 347 .49 -
2220.0 38,4 265,40 .83 78025 a8as11.%1 122,19 335,14 -
o 2230.0 35.3 275,40 .11 80473 Y0140.91  132.94 327,79 -
22440.0 26,9 285, 0 ?.,48 ag397a2 21883.47 174,26 322,40 -
22%0.0 27.2 295,70 ?.8% 87340 PILO7.78 172,47 317,31 -
2260.0 29,4 J05.0 10,19 P0394 PEA0T.7% 189 .40 F12.14 -
2270.0 34,5 F1%.,0 10,48 PRYY POHHEY . B 135.81 306,54 -
2280.0 34.4 325,00 10,77 PEHLT P7PI24L .42 136H.46 301,31 -
2290.0 30.0 F35.,0 1111 8619 99489 .77 156.53 296.98 -
2300.0 28,4 345.0 11,88 102632 1T01681,.57  209.19 294,44 -
2310.0 24,1 355.0 11.97 106362 1352614 194,46 291,62 -
2320.0 20,9 A6G .0 12.44 110639 HOS769 .18 224,30 289.78 -
S330.0 2a A7%.0 2,90 114445 107894.92 212,57 287.72 -
2340.,0 .4 385, 0 13,32 118038 109902, 05 200.71 285,46 -
C2350.0 i 39%.0 13.68 121157 111873.04 167,106 282,46 -
2360.0 9 40%.,0 14,12 126091 113624.20 205,12 280.9% -

PO et D3 T TR
Lz I e Ies e

8370.0 .5 415.0 14.66 129969 116167 .61 254,28 279,92 -
£380.0 4 425, 0 15,13 134181 11836313 219.61 278,50 -



DEPTH

2390, 0
2400.0
2410.0
2417.0

ROP EHIT RUN

= 7y
LR

18,

R -

435, 0
4450
45,0
46 .0

HOURS

16,68
16,32
17.2%
17,63

TURNS

13R279
144011
153319
156736

TOTAL COST

120499 .29
123407, 83
128340 .24
13612159

1CO8T

213,67
298,85
485 .24
254,48

ceasT 1-

277
277
a82
281

01
»ol
G7
oG

o4



BIT NUMERER
CHRISTENSEN C-22

CcosT

TOTAL HOURS

DEPTH

2420.0
2429.0

5 anc CODE
S1ZE
15000.00 TRIP TIME
1.67 TOTAL TURNS
ROP RIT RUN HOURS

5.5 2.0 .85
8.0 12.8 1. 67

* EQUIVILANT TO T.F.A.

4 INTERUVAL 2417, 0~ 24890

£, 468 NOZZ7LES 13 13 13 %
®. 8 EIT RUN 12.0
Phnt4 CONDITION T4 B0 60,900
TURNE  TOTAL COBT TeasT ccost 1-C
3117 HE3H4T7 .43 it 21182 -
#5514 &Bg1a, 27 545 5734 -



BIT NUMRER
HTC X3a
cosT

TOTAL HOURS

DEPTH

2430, 0
24400
24500

2460 .0
2470.0
2480.0
2490.0
S500.0
a510.0
2520.0
2H30.0
2540 .0
2550.0

2560, 0
2566 .0

&

1400.00

3,39

Tant copr

SIZE

TRIP TIME

TOTA

ROP BIT RUN

62,0
42.2
44 .8

63.4
74.7
1.1
26.8
27.4
50.4
43,1
38.1
3%.8
34,7

39.5
28.9

81,
?1.
101,
111,
121,

~3
ek
-

131.0
137.0

HOWR S

I
0.2%

.48

0,63
0,74
0.94
1.31
1.67
.87
a0
37
65
3R

»

3T T

19

R

o

TURNG

114

e 250

0.3

0580
TURNS
14%

4786

S20G
L5

416
11776
15065
16849
18937
21296
23811
ah4N7

28684
AOGE0

INTERVAL
NOZZLES
BET RUN

2429, 0 P%46.,0

CONDITION

TOTAL. COST

49803, 728
S0918.58

H19H2,1h

BT 64
531964, 94
S4116.,07
HGH66.76
57581 .43
G8511.60
59599, 84
60829, 94
62141, 05
6H3494, 42

64681 .70
HG654 . 54

rTeosT

7h
111
105

74

At

ee
176,17
171,47
3.0
108.82
123,01
131,11
135,34

118,73
162.11

T4

16 16 16
137, 0
BZ G0.250

cecosY 1-¢

49803 -
4629 -
2474 -

1700

1297 -

1061 -
915.85 -
811.01 -
728,37 -
654,94 -
&0, 28 -
959,83 -
SR8, 75

493,70 -
479 .23 -



A

COMPUTER DATA

h0e res gmes v sabe pene tuvs syep pec e bees b ene e A

INTERVAL . . . . . .
DEPTH. . . .« . ..
FLOW RATE. . . . . .
PSP e

PRIT .

A PSP ., .

HHE

HHP /GG IN . 0 v
IMPACT FORCE . . . .

JET VELOCITY ., .

|

POING 2 L EST ©

L0 M averaqe

Well depth, in metres
Mud flow into the well,
in gallonsg per minute

Pump pressure, in pounds
per aquare inch

Kit pressure drop,
in pounds per square inch

Percentage of surface pressure
dropped at the bit

ot hiwdraulle horsepower
ot hydravlic horsepower per
square dinch of bit diameter

Git impact force, in foot
pound per second squared

Mud velocity through the bit
nozzles, in metres per second




BIT NUMBER

HTEC O8C3AT&24L"HO

cosT
TOTAL HOURS

DEPTH

11a.0
120,48
130.8

140.0
150.0
160.0
241, 0

1

6350 .00

3.27

FLOW

RATE P&p
525 250.0
525 250, 0
650 3%50.0
200 ?%E0. 0
270 1000.0
?706  1000.0
1000 1006.0

Tant Conr
BIZE
TRIP
THTA

TIME
TUHRNS

PRUT

105.5
105.5

161.7

310.8
36001
3601
aBsae.7

111
26,000
1,9
G353 4

LPEP

42,2
4“3 + L‘?

46,7

326
36,0
36,0
38.3

INTERUAL
NOZZLES
BEIT RMUN
CONDITION

MR/
HHP SN
K23 0,06
32 0,06
& i, 12
163 HIS |
204 6,38
204 0,38
223 fi,42

T1

IHPACT
FORCE

274
274
419

fa4
QR4
P34
T3

0 241,08
LAV

BHi G0, 000

JEY
VELOCTITY

X
Ab

44

&1

béb
L6
&8



BIT NUMEER
HTC 08C3AAT
CosT

TOTAL HOURS

DEPTH

250.0
260,60
278 .0

as0.0
290.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.80

3680.0
396.0
400,90
410.90
420.0
430.0
449, 0
450.0
460.0
470.0

480.0
496, 0
500.0
S510.0
G920.0
930.0
540.¢0
H5E0.0
960.0
S570.0

S580.0
P00
&00.0
6160.0
620.0
630.0
640.0
650.0
660.0
6706.0

1

2%00.00
11.94

FLOW
RATE

1343
1232
1201

1243
1200
1127
1084
1208
1116
1364
1211
1179

121%

1215
1202
1200
1150
1153
1176
1252
1175
1132
1259

1180
1211
1191
1165
1218
1179
1140
1184
1149
1173

1152
1163
1116
1119
11a8
1117
1117
1117
1117
1117

p&p

2450, 0
2450 .0
2450, 0

2450, 0

2450, 0
2450, 0
24500
24506, 0
2450, 0
2450.,0
2450, 0
2450, 0

24500
2450, 0
2450, 0
2450, 0
2450 .6
2450.0
2450, 0
2450, 0
2450 .0
2450 .0

2450, 0
2450, 0
2a%0, 0
2450, 0
24%0.,0
2450, 0
2400 .,0
2400, 0
2400, 0
2400,0

24000
2400.0
2400, 0
2400.0
2400.,0
2400.0

2400.,0

2400,0
24460.,0
2400, 0

Tant COng
HI7E
TREIP
TAOTAL

PRIT

1757 .1
1436, 5
1364, 02

1461 .0
13610

[t
{1
12022
&

N O O G

1379 .9
11831
1760 .73
1360, 1
1315, 9
1395, 2

1R95 .0
1366, 1
138728, 73
1250.7
1257,.3
1308 .3
1483, 0
1304 .4
1211 .¢
1499 . 6

1316 .6
1387 .3
1342, 6
1264.,7
1403%,0
1314,
1009 .,9
13060
1249 .6
1AW, 5

19%4, 4

18279.9
11653
1184, 9
1161.3
117w, 7
1179 .7
1179.7
1179.7
1179, 7

TIME
TURNS

17.

109495

ARG

71.7
iz

G% .7

59 .06
59,0
4v .1
4% . 4
Bh, 3
48 .3
71.9
6,7
037

56,9

Sé .9
HS.8
56,0
B1.0
a1 32
3.4
HO .5
R I
4% .5
&1, 2

ITHTERUAL
NOZZLES
BIT RUN
COMDITION

HHP

1397,

1033

vt

1059
PuR
791
703
Qe
7R

1401
P
205
8y

989
258
P64
/BRY
2146
aea
1883
HY 4
goa
1182

Y06
S0
733
2874
we7
204
818
Y16
834
#B90

843
8369
7EHG
774
751
7HY
7HY
LY
769
769

HHP /A
“opin

s
ih

31
829
V97

ES -8

L4
G
v
LG
04
A
.
.08
VA
11

RN N D

i1

b

11
o8
L0
4G
a2
VK
V50
Nt
A3
it

JEN I = S i Y

-

i

R I S

s
08
Qe
63
14
L Th
40
811
.48
.70

[ES IR I IR INE I - U P IRC N St

L SQ
Al
14
o
2
L2
L2

20

e

od I T Td L
o mon
R IR

=

3
pos}

3
e

241,

T3

IMPACT
FORCE

2917
2385

2R&ED

ol Yo
2eEY
1994
1845
gt
1964
ae8e
2304
2183
2316

2316
268
2R78
2076
2087
217e
F8EY
2169
A

S490

2186
2303
SR29

2133

339
2182
a4
ao
S075
2159

2083
2125
1935
1967
1928
1958
1968
1958
1958

1958

G- 8260
EELICE | IRt

nEs.0
B3 GO.000

JET
VELOCITY

144
131
127

132
127
119
115
128
119
145
128
125

129

129
127
124
12
12
125
133

12%



- DEPTH

680.0
&90 .0
700.0
710.0
726,48
7300
7400
50,0
760,08
7700

780.0
796.0
800.0
810.0
820.0
826.40

FL.OW
RATE

1117
1117
1117
1117
1117
1117
1147
1117
1117
1117

1117
1117
1117
1155
1155
1155

Pap

24000

2400.0
24000
2400.0
24040.0
2400, 0
2400.0
2400, 0
2400.0
S400.,0

24000
2400 .0
2400, 0
2500, 0
2500, 6
2500, 0

PRIT

1179.7
1179 .7
1179.7
11%79.7
1179 .7
11797
117%9.,7
1179.7
1179.7
1179.7

1179.7
1179 .7
11729.7
1260.8
1260.8
1260.8

pASRRtY

4% .2
49 .2

E-3
R
(EIREY

3 My ™

49,
49,
4% .
49,
49,
49,
49]

P— s
ORI B VIS B S

4

49 .2
4% .2
49
a4
0.4
904

TEHEY
TEHY
7Y
7 HY
ey
TELT
THY

769

769
769

THY
768
7HY
349
7149
349

HHP /
wein

vl

e
-

gl
C 20
20
e
gt
A G
el

SESENES,

JES JEER IS B IR e

- 3
e

20
L2
ey
CEB3
I
a3

-

4

oA

i

IMPAY
FORCE

1958
1958
1958
19%8
1968
1958
1968
19%8
1958
1958

1958
1958
1958
2093
2093

2093

JET
VELOCTITY

118
11y
118
114
118
118
114
118
118
118

118
11
118
122
122

122



BIT NUMBER
HTC X34
CcosT

TOTAL HOURS

DEPTH

830.0
840.0
85,0

860.0
870.0
880.0
890.0
200.0
F16.0
920.0
®30.0
- 940.0
vE0.0

?60.0
?70.0
80.0
@90.0
1000.0
1010.0
1020.0
1030.0
1840.0
1050.0

1060.0
10670.0
1080.0
1090.0
11060.0
1110.0
1120.0
1130.0
1140.0
1150.0

1160.0
1170.0
1180.06
1190.0
1200.0
1210.0
1220.0
1230.0
1240.0
1250.0

2

1400.00

15.18

FLOW

RATE p&p
876 R780.0
881 2740.0
a83  27a0.0
8B2  2740.0
884 2780.0
878 2786.,0
885 2780.0
893 2786.,0
897 27860.0
]ge7 27806, 0
881 2780.0
347 1780.0
883 2790.0
8471 2790.0
1040 2830.0
873 2800.0
87% 2800.0
858  2740.0
1083 2940.0
B9 2800.0
880  2860.0
856 2800.0
859 2800.0
847  2800.,0
1060 29060.0
863 26830.0
856 2830.0
855 2830,0
1132 2900,0
260 28306.0
847  2830.0
844 2830.0
11606 2900.0
839 2830.0
857 2830.,0
847 2830.0
1193 2900.0
825 2830.0
886 2830.0
856 2830.0
1143 2900.0
844 2830.0
930 1500.0

Iapt COnrE

SIZE

TRIP TIME
TOTAL TURNS

PRI

19824,
1947,
1956,

1949,
19599,
1901,
1965,
su0a,
2015,
2018,
1944,

3082,
1957,

1901,
aA713,

1911 .7

1918,
1848,
2941 .
1848,
1940,
1837,
1860,

1824,

2058

1894,
1861,
18%6.
ABN7,
1878,
181,

1869.4%
373,70

1883,
1883,
1841,
F6HGA,
1745,

1878.3

1860,
3351,
1828,

721

T

7
K
4

iy
R
3
]
b

X

114
12,250
5.7
1407446

]
5
T

6He 2
70,0
70 .4

70.1
70,5
H9 1
70.7
7.0
7.
7e. 6
0.0
17.0
70,1

68,
9%,
6HE .
68,
67,
100,
Hb
HY . 3
LT . b

L6 4

[ R - IR SV R s B v

HE .2
98.6
Y
6HE, 8
65,6
112.3
bH 4
H4a
H4
106.0

&6 T
Y
65,01
126 .0
61,7
bbb 4
bhér. 4
11%.6
H4 .6
48 .1

INTERVAL

NOZZLES

BIT RUN
CONDITION
P/
HHP agqin
a4 .35
1001 .49
1606 8,55
1003 2,51
1011 &858
P8 d.33
1815 .61
1043 &, 8%
1054 7,98
1057 8.97
1001 3.49
61 0,52
1009 8. 56
Fob .20
16447 13,97
974 q.26
Q79 7,31
Ga6 7 .8%
16858 15,727
926 7,085
G4 2,45
918 7.7y
A 7,91
P02 765
1748 15,00
AT 8,09
A 7.89
Gah 7. 86
2151 18,25
4 .00
FAU 7 A3
a891 7. 5hH
1971 16.73
P44 a.,01
41 7.9
210 7.7
2E44 a1.59
840 713
Q38 7.96
939 7.97
SERG 18,96
201 7. 64
a3 1.89

826,0~ 1301.0

16 16 15
475 .0

T3 B4 G0.000

ITMPACT
FORCE

1962
19685
1995

19688
1998
1909
2004
a040
i Uy
2058
198%
309
1995

1939
a767
1949
1956
1884
2999
1884
197¢
1874
18964

1840
2914
1931
1898
1893
A3
1916
18548
1845

3133

1920
1920
1878
2785
1779
1915
1917
2417
1864

735

JET
VELDCITY

151
152
152
152
153
151
153
154
155
155
152

60

152

150
179
191
151
148
187
148
152
148
148

144
183
14%.
148
147
195
148
146
1446
198

148
148
146
206
142
148
148
197
146

91



DEPTH

1260.0
1270.0
1280.0
1290.0
1300.0
1301.6

FLOW
RATE

1
864
gaz2
w580
866
870

R&P

2860, 0
2860, 0
2860.0
1326.0
2860, 0
2860.0

PRIT

18%51.9
1913, 4
1907.6
8631
1eaa,?
1940 . %

F A

6H4 8
hé, 9
b6 7
6% . 4
&7,
&7 .8

HHP

91§
P64
P60
2e3
271
784

HHP 7/
agin

7.79
18
14
A8
el
41

ecihes By Jhee g

IMPACT
FORCE

1888
1951
194%

Ban
1960
1978

JET
VELOCTITY

147
149
149
100
149
150



BIT WUMRBER
HTC X34
cosT

TOTAL HOURS

DEPTH

13100
1320.0
1330.0

1340.0
1350.0
1360.0
1370.0
13¢0.0
1390.0
1400.0
1410.0
1420. 0
1430.0

1448 .0
14546.0
1466.0
1470.0
1480.0
1490.0
1499 .0

3

1408.,00

.69

FL.OuW

RATE P&p
P25 2960.0
8831 2%960.0
BEB 2960.0
887 29600
885 2960.0
a2 2960.0
857 2940.0
857 2960.90
a94 2960.0
857 2960.0
8%6 2960.0
847 2750.0
gaz 2750.0
Fo6 27H0.0
P06 3020.0
aza  3020.0
845 2020.0
866 29300
877 2930.0
960 1220.0

IaDC CODE

S5TZE

TRIP TIME
TOTAL TURNS

PRIT

1999, 4
1811 .1
1840 .6

184461
1830, 64
1986, 2
1714.0
1715, 3
1717 .6
17300
1706, 2
169111
1920, 4

1946 .5
1939 .7
1790 .4
1686 .8
1773 .1
1820.6
740,72

12,2840

B2

wPap

&7

(31 v

b,

62
b1,
67,
a7,
57,
ie I8
56,
%8,
(3% I

W

70,
L4,

597

Gs .

60 .
Hiet .

&’al’

114 THTERUAL

NQZZLES

&, 4 BIT RUN
CONDITION
HEP s
HHP “nin
1079, .16
P30 7. 89
P53 3.09
a6 d.12
P45 8,02
1069 .07
857 727
858 7,08
%6 726G
865 7 .34
g62 7,32
339 e v
711 6,03
1026 7,78
1025 .70
eaY 7071
231 7.0%
8394 7,60
QR 7. 91
4D oLan

1801

T2

IMPACT
FORCE

2124
1924
1986

1241
1945
2110
1821
1822
18725
1838
1834
1804
1615

c062
c061
1602
1798
1884
1934

VART

e 14090

16 16 16
198, 0
BZ GO.060

JET
VELOCITY

1593
146
147

147
147
153
142
142
141
142
142
140
133

150
1540
144
144
143
14%

93



A

EIT NUMEER
HTC X34
cosT

TOTAL HOURS

DEPTH

1500.0
1510.0
1520.0

1530.0
15440.0
1550, 0
1560.0
1570.0
1580.0
1590.60
1600.0
1610.06
1620.0

1630.0
1640.0
1650.0
1660.0
1670. 0
1680.0
169G.0
1780.0
171¢.0
1720.0

1730.0
1740 .0
1780.0
1760.0
1770.0
1780.0
1790.0
1800.0
1810.0
1820.0

1830.0
1840.0
1850.0
1860.08
1870.0
18846.0
1890.0
1900.06
1910.0
1920.90

4
1400.00
17.93

FLOW

RATE pop
BH4  2900.0
863 2890.0
834 2890.0
827 2890.0
828 28%0.0
821 27en.0
826 2790.0
812 2790.0
881 2790.0
874 2820.0
896 2850.0
881 3030.0
01 2960, 0
870 29&40.0
714 29460,0
597 1%00.,0
836 2890.0
g42  2890.0
866 2890.40
a8%  2890.0
#84% 29210.0
854 2910.0
871 2910.0
a52  2930.46
g41 2930.0
835 2930.0
838 2930.0
833 2930.0
833 2930.0
848 29300
829 2930.,0
849 2930.0
839 2930.0
24% 2920.0
814 2930.0
a7 2930.,0
8206 2930,0
685  2930.0
a0s  2930.0
810 293%0.40
831 2930.0
g21  29346.40
g42 2934.0

Tant Cope

EEWAD

TRIF TIME
TOTAL TURNGS

PRYTY

1742.3
1768.0

1642 .9

1616 .1
1619.8
1592.3
1631.7
1576, 7
1055 .4
1824.9
1915.7
1855 .2
1938, 2

1796, 4
1210.,9
a4% .8
1656 ,7
1660 .4
1757 .8
1842 .6
16757
1711 .6
1781.0

1705 .6
16629
1638 .1
1649 .7
1643.,7
1647, 7
1700.8
1628.,7
1707.8
1668.5

168% . 4
1568.9
1619. 6
1590.9
11115
1534, 4
15516
16345
1596.3
1678.2

114 INTERUAL

18, 08 NOZZLES

&g, 1 BIT RUN
163701 CONDITION
FHEHP /
LPap HHEP arpin
60 378 A
H LY aBé VB2
56,8 799 &, 78
95,9 784 HobR
56,0 7H3 &oobd
571 ZéA H.o47
U8 G 787 H, 68
56.5 747 6. 34
Hé6 L5 X044 a.a9
b4 ,7 931 7.en
6H7 .2 1001 i, 49
6H1.0 8 PE4 g.09
H5 5 1419 8.464
HO . 8 F13 7.7
40.9 504 4,98
S56H . 4 ne4 L0
57,3 8208 H, 8%
57,06 819 &, 95
6H0.8 g8 7RR
6H3 .8 FEE Qq.,.407
57,06 g6 701
2.8 853 7. 74
H1.2 v 7. 68
et & B 8347 Fo19
6.8 14 .98
059 798 &L P7
Y63 804 O, 84
Ob .t 799 6H.78
B601 798 &L, 77
58,0 341 7.14
99,6 788 LHL 69
8.3 G464 7.18
86,9 8317 &Ho93
B 831 705
53.5 745 H 32
55%.3 7 H.63A
54,3 761 H. 464
37,9 444 377
HE2.4 7an 6,11
5%.0 7R3 ho2d
5.8 798 b 72
U545 765 b, 49
u7.3 g24 H.99

1499 . 0~ 1955.0

16 16 16
A%6H . 0

T3 BE G012

IMPacT
FORCE

1651
1870
1746

1717
1771
1692
1734
1675
1971
1939
2035
1971
2089

1911
1387

899
1760
1770
1668
1988
1780
1019
1892

1812
1767
17440
1753
1744
1745
1847
1701
1816
1773

1791
1667
1721
1690
il
1630
1649
1737
1696
1783

JET
VELOCTITY

143
143
138

137
137
136
137
13%
146
145
148
146
149

144
118

P9
138
140
143
147
140
141
144

141
139
138
139
138
138
140
137
141

1329

1410
13%
137
136
113
133
134
138
136
139



N7

DEPTH

1930.0
1940. 0
1950.0
1955, 0

FL.CuW
RATE

1209
818
830
are

PGP

290068
2900.0
28806, 0
2880, 0

PRET

7
‘l ;-ﬁ

RGP

11%.3
L )
YA
57.0

HHP

243

756
794
794

ITMPACT
FORCE

3675
1682
17840
174%

JET
VELOCITY

200
135
137
137



BIT NUMBER
HTC X34
CasT

TOTAL HOURS

DEPTH

1960.0
1970. 0
1980.0

1990.0
2060.0
2010.0
2020.0
2030.0
2040.0
20506.0
2060.0
2070.0
2080.0

2090.0
21060.0
<110.0
21a20.0
2136.0
2140.0
21%50.0
2160.0
2178.0
2180.0

2190.0
2200.¢
2210.0
2220.0
2230.0
2240.0
2250.0
2260.6
2a70.0
2280.0

2290.0
2300.0
2310.0
2320.0
2330.0
2340.0
2356.0
2360.0
237¢.0
2380.0

b
1406.00
17.63
FLOW
RATE pap
818 2980.0
637 1560, 0
641 15600
808 2900.0
819 29068.0
803 2860.,0
816 2900.0
842 2900.0
803 2900.0
835 2900.0
835 2900.0
810 2900.0
889 2900, 0
779 29000
838 2900, 0
B32 2900.0
826 29060.0
ga28 2900.0
819 2900.0
809  2900.0
8386  2900.0
a1 2900.0
B30 3000.0
g12  3000.48
aa3  30860.0
B0&  3000.0
809 3000.0
735 3000.0
8%6  3000.0
830 3000.0
a%51  3600.0
821 3000.0
B26  3000.0
BR&6  3000.0
811  3000.0
821 3000.0
79%  3000.0
798  3000.40
790 30060.0
803 3000.0
806 3000.0
843 3000.0
788 3060.0

e

Tane COopE

HBIZE

TRIP TIME
TOTAL TURNS

PRTT

1600.4
?74.,4
?a1.0

1560.5
16063, 7
1540.5
1591 .4
1695, 2
15415
1663.7
1665, 9
1867 .9

t9A%S, D

1448 .1
16478 0

1655, 6

1631.7
1604, 6
1601.¢
1563, 8
1645, 8
1531.6
1643, 8

18576 . 6
t1616.7
15869, 0

1589, %

1305 .1
1769 .1
1664.9
1747 .6
1629, 02
1648, 6

16H46.3
1508 .7
1686 .6
1826, 1
153%7.0
1507 .9
1556, %
1568.3
1716, 3
1500.9

1;}?(

156

pALR A

114 INTERUAL

Rt NOZZLFS

7.0 BIT RN
736 CONDITION
HHP /
HHP agin
764 &, 48
KK 3.08
367 3.1
756 &, 24
7ET7 &5 0
7an Ho18
Y7EE b, 43
833 7.07
7aa HL 13
g1 &, 87
812 &H, 89
741 HL.29
739 Ho0R7
6548 9,59
IR¥CAY 6L B
3104 6,82
786 b b7
782 b, 63
765 H. 49
738 6,26
7H7 b, 76
A 6,07
798 H.75
747 & .34
778 &, BR
738 b6
747 &34
G610 4,75
aa3 7,49
806 b4
867 7,36
781 b b
795 i 74
79A H 73
FEH2 &, A8
Y bkl
708 £, 00
715 &, 07
L9 5 570
7Ry L0119
7AE7 &, 2
244 7o1b
&0 5. 86

19255, 0~ 2417.0

16 16 16
462, 1

T3 B8 GO.250

IMPACT
FORCE

1700
103%
1042

1658
1704
1637
1691
1801
1638
1768
172760
1oH66
1663

1539
1783
1759
1733
1786
1782
1662
1749
1627
1747

1675
1718
1667
1681
1387
1E80
1769
1857
1731
1782

1749
1688
1728
1628
1633
1602
1654
1666
1824

159%

JET
VELOCITY

136
106
106

134
134
133
135
139
133
138
138
134
134

129
139
138
137
137
136
134
137
133
137

135
136
133
134
122
142
137
141
136
137

137
134
136
132
132
131
133
133
140
131



B

FL.OW HHPZ  IMPACT IET

DEPTH RATE PSP PRIT AP GP HHP YRR FORCE VELOUITY

2390.0 793 3000.0 18520.3 o3 1 704 5,97 1615 131
2440 .0 814 3A000.0 1600.9 HAL 4 760 &L 45 1701 133
“410.0 789 3000.0 1%502.4 501 691 5087 15946 131
2417.40 797 3000.0 18534.6 H51.2 714 6,06 1630 132



RIT NUMERER
HTC X34
cosT

TOTAL HOURS

DEPTH

2430.0
2440.,0
2450 .0

2460.0
2470.0
2400.0
2490.0
2500.0
a%10.0
a520.0
SE30.0
2540.0

25350.0

2560, 0
2566 .0

&

1400.00

3,39

FLOW

RATE PSP
&G0 2900.0
753 2900.0
759% 2900.40
746 2900.0
775 2940.0
850 Z2900.0
g56 2900.0
700 295%0.40
700 2950.,0
700 2950.0
700 2950.0
700 29%0.40
700 29606.0
700 2950.0
700 2950.0

IabpC CODE

SI7E

TRIP TIME
TOTAL TURNS

PRIT

868.9
13697
1378.2

1343 .4

1449.6
1743.7
1743.7
1182.6
1182.6
1182, 6
1182. 6
1182. 4
118d.6

1182.6
1182.6

114 INTERYAL

12,250 NOZZLES

0.3 BIT RUN
30554 CONBITION
HEP /£
*PER FHP s0in
3.0 344, LEe
47,8 LO2 511
47 .5 07 5.15
46,3 G855 4,96
S0 .0 H55 G856
H0 .1 g64 7 .33
&0 1 864 733
40.1 483 4,110
40.1 483 4.10
44,1 483 4,190
40.1 483 4.10
40,1 463 4,140
40.1 483 4,10
44,1 483 4,140
44.1 4893 4,180

2429, G- 25660

14

137.0

T4 R3 G0.250

IMPACT JET
FORCE VELOUCITY
Pa3 &4
1455 12%
1464 125
1427 123
1540 128
1853 141
14953 141
12506 116
1356 116
1766 116
1256 114
1256 11é
1256 116
1256 116
1356 116



COMPUTER DATA L ILGTING ¢+ LIST D

Soe does e sase vube Sabe rwe sere TeE sies eber abes dbit o

INTERVAL

DEPTH

GPM1 .

SPM2 .

FLOW RATE

DC/OH

DC/CHG

HW/0H

HW/CSG

DP/0OH
DR /CHE

DP/RIS

. 0 .
' . [ )
' 0 . '
. . o

ANNULLAK VEL oo i s ( L metres per

Retween drill collars and the open hole

Between
EBetween
Hetween
Hetween
Eetween

Between

O m average
Well depth, in metres

Stroke rate per minute,
forr pump No |

Stroke rate per Mminute,
for pump No

Mud flow rate into the well,

in gallons per minute

drill collars and casing

heavyweight drill pipe and the

pipe and open hole

drill pipe and casing

pipe and riser

MINnUtE )

open

heavyweiaght drill pipe and casing

hole




EIT NUMBRER 1 IADC CODE 11 ITNTERVAL AT

a241.0
HTC O5C3AT4&26"HO SIZE 26,000 NOZZLES 26 2% 29
cosT &350.00 TRIF TIME 1.9 BET RUN 142.0
TOTAL HOURS 3.a7 TOTAL TURNS RAGRE CONDITION T BT GO.0OO

FLOW DL/ DL/ MW/ i/ bp/ DR/ DF/

BEPTH SPM1 SPMp R&TE {1k oo (O LH6G (¥ a6 RIS
110.60 75 A1 BN b b &
i24.0 75 30 we b & &
130.60 1180 20 L5%0 15 7 7
140.0 110 70 P00 11 10 18
180.0 o8 Fé G740 12 11 11
160.0 28 26 970 18 11 11

241 .0 100 100 1000 12 11 1



BIT NUMRER

HTC 08C3AJ

cosT

TOTAL HOURS

DEPTH

230, 0
260 .0
270.0

2806.0
a90.0
360.0
310.0
320.0
330.,0
340.0
350.0
360.0
370.0

386.0
390.0
4464.0
414.0
420.,0
430.0
440,40
454, 0
460.0
470.0

460.0
490.0
500.0
510.0
SE0.0
530.0
540.0
G50.0
560.0
gq70.0

HE0.0
5%0.0
600.0
&16.0
620, 0
630.0
6406.0
650.0
H560.0
670.0

1

2500.00

11.94
SPM1 SPMe
163 116
136 110
132 148
139 110
130 118
1260 105
116 101
131 110
118 106
147 126
135 107
127 109
140 103
140 183
131 109
131 110
120 110
122 109
129 106
141 109
126 109
127 @
143 109
127 109
132 110
129 110
124 109
135 109
127 109
122 106
a7 110
121 109
124 111
119 111
123 110
112 110
113 111
112 110
112 111
112 111
112 111
112 111
112 111

Tant CODE

BIZE

TRIP TIME

TOTAL

FlL.OwW
RATE

1363
1232
1201

1243
1260
1107
1084
1208
1118
1364
1211
1179

1215

1218
1200
LG B
11%4
1153
117&
1 \M
1175
111*

I \J‘?

1180
1211
1191
1165
1218
1179
1140
1184
1149
1173

1152
1163
1110
1119
1108
1117
1117
1117
1117
1117

s

O

38
A7

38
37
35
33
37
R
42
37
KT
37

37
X7
A7
KA
K1)
36
39
LY
35
39

K12
X7
37
26
38
36
35
37
X5
Aé6

3é
36
34
Kt
34
34
34
24
34
34

11
CE00
4.0

109495

DL/
CH6G

34
31
30

33
36
sS4
*7
R4
ot
24

INTERUAL
NOZZLES

BIT RUN

CONDTTTON

M/
0OH

32
31

.y

e

32
32
R
31
31

- 31

33
31
30
33

31
kYo
L
31
3
31
30
31
31

K

31
31
Ay
z0
a6
KA1
A6
K31
30
30

M/
086

30
27

oy

a7
2
e
24
M
oG
20
&7
N
27

27
26
Py
[

ey
f}\J

241, 0~
a4 20 20

nr/
(H

A1
A3
31
30

A3

2

K.Y

%o
31

¥

31

31
31

21

31
31
a9
30
a2y
A
A
340
Ja
30

DR/
CHG

n7
26
aéy
oy

ft
I:J b

a6
r@x?

’Q

PIPATI T TS T PG Ng Mg ™

N R A N RSN

826 .0

85,0
T3 B3 GO,

000

™
FR

PATR PG = ToTOTY

= PG LA N @)

EsS VIR Av]
8]
3

3T
e

i" H

)"}

3PS
2%

o g
ek gt

STYTg T

g b
el

o
=3

29

20
20
20
20



DEPTH

&80, 0
670.0
700.0
Z10.0
720.0
730.0
740.0
750, 0
760.0
770,40

780.0
790.0
ga6.0
810.0
820.0
826.0

BRM1

112
112
112
112
112
112
112
114
112
1182

112
112
112
126
120
120

SRM2

111
111
111
111
111
111
111
111
111
111

111
111
111
111
111
111

FL.OW
RATE

1117
1117
1117
1117
1117
1117
1117
1117
1117
1117

1117
1117
1117
1158
1155

11535

Do/
OH

34
54
34
34

34

34
Kby
Ab

3.

nes

CHG

Hu/
O

30
30
A0
30
30
A1
30
A8
30
k1Y

J0
A0
30
a1
31
31

bt/ np /s
C86 WL

30
30
A0
20
K
Ja
20
38
30
30

a0
a0
A0
31
a1

31

ne/
L5606

24
24
24
24
o4
24
