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N.S.W. 2001

Dear Mr Twartz,

TELEPHONE (07) 268 5732, 260 1722 TELEX AA42513

Please find enclosed the original well report plus five (5) copies,

for the well VEILFIN NO. 1.

If you have any enquiries concerning the report please do not

hesitate to contact us.

Yours very truly,

CORE LABORATORIES AUSTRALIA (QLD.) LTD.

Ty e

T. CHARLES
Unit Supervisor

ARC:peC
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INTRODUCTION

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

Well co-ordinates were:

Latitude 382 251 2 48" §
Longitude : 148~ 00' 8.31" E

The well was drilled by South Seas Drilling Company's semi-
submersible rig "Southern Cross", and monitored by Core Laboratories
Extended Service Field Laboratory 2007,

VEILFIN NO. 1 was spudded on 2nd March 1984 and reached a total
depth of 3521 metres on 30th March 1984, a total drilling time of
29 days. The main objective of the well was to test the
hydrocarbon potential of the Top of Latrobe and intra-Latrobe
sections updip from the Salmon No. 1 well. The well was production
tested in the zone 3185-319L metres,

Elevations were:

Kelly bushings to mean sea level .i.ivevrrsnrsnrsrses 21 metres
Water Gepbh tiiireiiiiniereeenecrscsesscreonsssnesss 65 metres
Kelly bushings to mean sea Ded tveveevrevrennnseess, 36 metres

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

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

TONY CHARLES - Unit Supervisor
BRYAN PAULET - Pressure Engineer
BOB GIFTSON - Logging Crew Chief
ERIC DIESPOSTI - Well Logger

DON MACKAY - Well Logger

PAUL LANDRY - Well Logger

ANDY HTIGGS - Well Logger
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RIG INFORMATION SHEET

P—

(D)D %‘4 COMPANY ESSO AUSTRALTA TTD.
Y n\ WELL VEILFIN NO, 1

OWINT SOUTH SEAS DRILLING COMPANY

NAME AND NUMBLR SOUTHERN CROSS ( NU 107 )

TYPE SEMI-SUBMERSIBLE , TWIN HULLED.

DERRICK, DRILL FLOOR | DERRICKs LEE C MOORE,152° HIGH X 40°' AT BASE.
& SUBSTRUCTURE LOAD CAPACITY OF 1 00D 000 lbs
DRAWWORKS OILWELL E-2000 DRIVEN BY 2 GE 752 ELECTRIC MOTORS,
CROWN BLOCK LEE C MOORE 27458 C. CAPACITY 500 SHORT TONS.
TRAVELING BLOCK ODILWELL A 500

SWIVEL OJLWELL PC 425

ELEVATORS BYRON JACKSUN WMODEL GG CAPACITY 350 TON
ciLLy & keLLy seinnen | ORILLEO 5‘3.")( 50" HEX KELLY

ROTARY TABLE UICWELT A 37% SINGLE ECECTRIC MOTOR

ROTARY SLIPS VARCO DCS-L

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

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

MUD SYSTEM TWO MUD HOPPERS POWERED BY 2 MIGGION 6xB8° CENTRIFUGAL BY TWO 100 |
HP ELECTRIC MOTORS.

DESANDER : 1 DEMCO 4 CONE 12" MOOEL NP 124

DESILTER : 1 DEMCO 4"-16H 16 CONE

DEGASSER : 1 SWACO MODEL N° 36

. SHALE SHAKERS 3 2 BRANDT DUAL UNIT TANDEM - GHI DUAL UNIT.
BLOW OUT PREVENTORS | THREE SHAFFER L.W.S. 182" - 10 000 psi

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

FOUR VALV CON ACCUMULATORS. 2" - 10 000ps]
WELL CONTROL EQUIP. CHOKES:2 C.I.W. ABJ H2 2 1/16" - 10 000 psi,1 SWACO SUPER CHOKE
TUBULAR DRILLING OC : 62" x 2 13/16" (4" IF TJ)
EQUIPMENT B " x 2 13/16" (6 5/8" H90 TJ)
gz x 3" (7 5/8" H90D YJ)
HWDP 3 5" 501b/ft GRADE G (63" 0D 43" IF TJ)
DP 1 5" 19ilb/f't GRADE G&E(6 3/8" 0D aé" IF TJ)
CEMENTING UNIT HALLIBURTON HT-400 UNIT
MONITORING MARTIN DECKER s MUD VOLUME TOTALIZER
EQUIPMENT " ° 6 CHANNEL DRILLING RECORDER
4 PRESSURE GAUGES
FLOWSHOW INDICATOR
POWER SUPPLY Z EmMO MD 18 DIESEL ENGINES RATED AT 1950 HP EACH |
1 EMD MD 12 DIESEL ENGINE RATED AT 1500 HP
DIRECTIONAL EQUIP, -

MISCELLANEOUS (E.G. RISER, COMPENSATION SYSTEM, PIPE RACKER, DP_ EQUIPMENT)

RISER:REGAN FC-7 TELESCOPIC 21" ID.PLUS FLOW D'IVERTOR.

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

CMT BULK TANKS:3x1570cu ft.RISER TENSIONER:GWESTERN GEAR,SO°'STROKE,B0 000lbs.
MUD BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS s 4 WESTERN GEAR 16 000 lbs,AD'STRUKT

7520-485 (CL 1151)
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COMPANY

WELL

ESSO AUSTRALTA IID.

WELL INFORMATION SHEET

VEILFIN NO. 1

Sheet No.

VEILFIN NO, 1

OPERATOR

ESSO AUSTRALTA LID.

PARTNERS

B.H.P.

RIG

OWNER

SOUTH SEAS DRILLING COMPANY (SANTA FE)

NAME OR NUMBER

"SOUTHERN CROSS™

TYPE

SEMI-SUBMERSIBLE

LOCATION

LATITUDE {(X)

38° 25" o L6' 8

LONGITUDE (Y)

148° o™ 8.38' E

FIELD GIPPSLAND “BASIN AREA BASS STRAIT
COUNTY STATE VICTORIA
COUNTRY AUSTRALTIA
DESCRIPTION EXPLORATION

DATUM Ground Elevation - RKB to Ground Level -

POINTS Mean Water Depth 65 METRES RKB to Water Level 21 METRES

DATES SPUD 2ND MARCH 1908L4 TOTAL DEPTH 30TH MARCH 1084
HOLE Depth From | Depth To Bit Size ‘'{ No., Of Bits No. of Reamers| Date From Date To Cased Logged
SiZES 86 225 | 26 1 0 02/03/8L | 02/03/8L Y N
225 830 [17% 1 0 03/03/8L | oL/03/8k Y Y
830 3501 | 12% 12 0 06/03/84 | 30/03/8h Y Y
DRILLING Depth From | Depth To Weights Type
FLuie 86 205 | 8.6 T0 8.€ | SEAWATER
o025 1900 | 8.7 7O 9L SEAWATER/DRTILLED SOT.IDS
1900 3521 [ 9.2 T° 9.8 SEAWATER _GEL
TO
TO
TO
TO
TO
WIRELINE Depth From Depth To Hole Size '} Date Run Logs Run
LOGGING 808 86 | 17% 05/03/84 | BHC-CAL-GR
3318 815 | 12% 21/03/8! | DLT-MSFL~GR-CAL
3295 815 |12% 21/03/84 | LDTA-CNTA-GR-CAL
3318 1900 | 12% 22/03/84 | LDTC-CNTH-DLTE-GR
- - 12% 22-2503/8% RFT NOS. 1.7
3517 29000 | 12% 30/03/84 | DLTE-MSFL-GR-LTDC-CNTH-CAL
3520 2900 | 12% 30/03/84 | ILDTA-CNTA-GR-CAL
3520 815 |12 31/03/8L | BHC-GR
RISER, Depth From Depth To obn iD Weight Grade Threads Date Run Cement| Stages | Excess
SR & 0 86 |22 21 - - RISER - -
86 207 | 20 19.12% [ ok k | X52 | JV BOX | 02/03/84| Y 1 -
86 815 ]13.3/8|12.615| 54.5 | K55 | BUTT 05/03/84 | Y 1 -
86 3301 9-5/8| 8,681 ] 47.0 | N8O | BUTT 02/0L/84 | Y 1 -

120-484 (CL 1150)
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QUIJ company___ FSSO AUSTRALTA LD

WELL INFORMATION SHEET

(SUPPLEMENTARY)
| weLL VEILFIN NO. 1 Sheet No._L_
WIRELINE LOGGING (continued)

Depth | Depth { Hole Date L

from M| to M size run Ogs run
3520 1950 12% 31/03/8 HDT

- - 12% 31/03/ VELOCITY SURVEY

- - 12% 01/0k/84  CST RUNS 1-5
3185 3194 9-5/8 5-8/0L/4k PWT NO. 1
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PROGRESS LOG
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ESSDO AUSTRALIA LTD. VEILFIN
MAR APR

= = = 8 & g

W. 0. ¥.| RUN ANCHORE.

DRILLED 28" HOLE.

SET gde" csG.

PRILLED 17 1/2"| HOLE.
siT 13 3/8" gse.
DRILLED ]2 1/4" HOLH.
\\\~S:E\i:i?RMEDIATE LGS / RFT'S.
[ T.D. ® 3L21m.
LOGGING. | P.W. T.#1. [P & A.




WELL HISTORY

28th February 1984. Towed to the location of VEILFIN NO, 1, from
WIRRAH NO. 3. Had to wait on weather, so no anchors were run
today.

29th February 1984. Waited on weather,

1st March 1984, Arrived location at 2030 hours and ran anchors,
then ballasted down.

2nd March 1984. The temporary guide base was lowered and a water
depth of 65 metres was calculated. The bottom hole assembly was
then made up and the 26" hole was then drilled from 86 metres to
225 metres. A survey was run giving %  deviation at 225 metres.
A wiper trip was run and the hole conditioned prior to running
20" casing. The 20" casing was run and set at 207 metres.

3rd March 198L4. The BOP stack was landed and a new BHA was made
up. The cement was tagged at 204 metres., New 17%" hole was
drilled from 225 to 289 metres.

hth March 198L. Continued drilling 17%" hole to 830 metres where
a survey was dropped (%o). A wiper trip to the 20" casing shoe
was carried out and the W.T.G. was 2-4-2 units. Maximum gas to
830 metres was 10.6 units from 790 metres. The drill string was
then pulled prior to running logs and casing,

5th March 1984, A BHC-CAL-GR log was run over the interval.
828 to 86 metres. The 13-3/8" casing was run with the shoe
cemented at 815 metres, A BOP test was then performed,

6th March 1984. New bit No, 2 (HTC X3A, 12%", 3 x 18) was run

into the hole and the cement drilled out. Four metres of new hole
was drilled and a pressure integrity test was performed giving a
fracture gradient of 16.2 ppg E.M.W. at the casing shoe. Drilling
was then recommenced and a total depth of 1101 metres was reached
at midnight. Trip gas 0.2.1-0.,2 units from 830 metres was detected.

Tth March 1984, Drilled 12%" hole to 1345 metres, where the bit
was pulled due to dulling, Maximum gas was 13 units and the
background gas decreased from 7-10 to 3-U4 units with depth. R.I.H.
with a J-1 bit.

8th March 1984, Ran to bottom with NB No. 3 and drilled 124"
hole to 1740 metres. Trip gas from 1345 metres was 6-51-6 units,
Maximum gas was 8 units over a background of 2-U4 units.

9th March 1984. Drilled 12%" hole to 1989 metres. Pulled the bit
due to decreased rates of penetration, Ran back in the hole with
a J22 and drilled on to 2014 metres. Trip gas from 1989 metres was
1-58-3 units; maximum drilled gas was 10 units over a background
of 2-4 units.

10th March 198L4. Drilled ahead to 2333 metres. Circulated bottoms-
up for the geologist at 2021 metres (3 units gas; no show). TFlow-
checks were made at the following drill<breaks: 2019, 2050 metres
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(No flow was seen in each case), Maximum drilled gas was 39
units (2252 metres, Coal) over a background of 2-L4 units. No
shows were found in the top of the Latrobe, as prognosed.

11th March 1984. Drilled to 2389 metres where the bit was pulled
due to low rates of penetration. R.I.H. with another J22 bit and
drilled ahead to 2415 metres. Maximum gas was 9 units, over a
background of 1-2 units,

12th March 198L4. Drilled 12%" hole to 2633 metres. Maximum gas
was 6 units over a background of 1-2 units. The original T,D.
of 2521 metres was extended to 3321 metres at the request of
V.D.M.E, /ESSO.

13th March 1984. Drilled down to 2667 metres, at which point the
bit was pulled due to low rates of penetration. (The bit

came out bald - T8, B3, and in gauge). RIH with another J22 and
drilled ahead to 2692 metres. Maximum gas was 8 units over a
background of 1-2 units. Trip gas was only 1-13-3 units, despite
swabbing on the trip out of the hole.

14th March 1984. Drilled ahead to 2873 metres. Maximum gas was
50 units over a background of 3-6 units.

15th March 1984. Drilled ahead to 2913 metres where the bit was
pulled due to low rates of penetration. A J22 was then run into

the hole and drilled ahead to 2979 metres, Trip gas from 2913
metres was T-36-U4 units. Maximum gas was 63 units over a background
of 6-20 units.

16th March 1984. Drilled ahead to 3043 metres where the bit was
pulled, again due to low rates of penetration. A J33 was then run
into the hole. On commencing drilling it was found that pump
pressure was lost, indicating a washout, Pulled out of hole to
find the washout.

17th March 1984. The washout was found in the 125th joint. Ran in
the hole and continued drilling to 3160 metres, Trip gas from
3043 metres was 8-32-12 units.

18th March 1984, Drilled ashead to 3165 metres where the bit was
pulled due to low rates of penetration. P.0.0.H. and ran in with
new bit No. 9 (J33, 3 x 18). Trip gas from 3165 metres was 1L-30-15
units. Drilled ahead to 3205 metres. Maximum gas was 67 units over
a background of 6-10 units.

19th March 198k, Drilled ahead to 3267 metres where the bit was
pulled. Maximum gas was 53 units over a background of 8-12 units.

20th March 1984, Ran in the hole with new bit No. 10 (J33, 3 x 18)
and drilled ashead to 3310 metres. Trip gas from 3267 metres was
8-16-8 units. Maximum gas was 48 units over a background of 8-16
units.

21st March 1984, Drilled ahead to 3321 metres where a 25 stand
wiper trip was made. Wiper trip gas was 15305 units, P,0.0,H,
Schlumberger ran logs at this revised T.D.




22nd March 1984. Schlumberger continued running logs.

23rd March 1984, Schlumberger ran R.F.T.'s,

2hth March 1984. Conducted a wiper trip; then Schlumberger ran
more R.F.T.'s.

25th March 1984, Completed the scheduled R.F.T.'s, then R.I.H,

with NB No. 11 (J33, 12%") to drill ahead. Drilled to 3351 metres.
Trip gas from 3321 metres was 2-10-2 units. Maximum drill gas was

59 units (Coal, 3325 metres) over a B.G. of 6-8 units. No

connection gas was detected, indicating overbalanced drilling
conditions with 9.4 ppg mud. The T.D. had been extended by a further
200 metres.

26th March 198L4. Drilled 12" hole to 3421 metres. Maximum gas
was 81 units (Coal, 3370 metres) over a background of L<T units.
Only one show was found all day (3410 metres, Sandstone, trace
white fluorescence, and weak cut), There were no indications of
abnormal formation pressure.

27th March 198L4. Drilled to 3447 metres, where the bit was pulled
due to low R,0.P.'s. A drill-break was flow-checked at 34L0 metres,
but there was no flow, Maximum drilled gas was 31 units (from

Coal at 3443 metres) over a background of 3-5 units. Tested the
stack, then ran in the hole with a new bit (J22, 12%", 3 x 18).

28th March 1984, Continued running in the hole, Drilled 12%"
hole to 3453 metres. The bottoms<up sample from this depth
contained 90% Sandstone so it was decided to cut a stratigraphic
core at this point. So the J22 was pulled, and the core barrel
was R.I.H., Cut Core No. 1 from 3453.1~3462.8 metres.

29th March 1984. Recovered Core No. 1, R.I.H. with rerun bit

No. 123 reamed the core rathole; then drilled 12%" hole down to

3511 metres. Drill-breaks were flow-checked at 3487 and 3497 metres
(both 0,K.). There were abundant gas peaks, associated with Coals,
the highest being 188 units from 3471 metres. The background level
was 10-15 units. No indications were detected of pore pressure
above 8.6/8.7 ppg E.M.W., hence the 9.6 ppg mud yielded adequate
overbalanced drilling conditions.

30th March 1984, Drilled to the proposed T.D, of 3521 metres.
Maximum gas was 35 units over a background of 20 units. Made a
wiper trip to the 13-3/8" shoe prior to P.0.0.H, Wiper trip
was 18-149-22 units. Schlumberger commenced logging.

31st March 1984, Schlumberger continued logging.

1st April 198L. Schlumberger completed the logging run. Ran in
the hole for wiper trip prior to running casing.

2nd April 198L4. Circulated and conditioned mud, (Wiper trip
gas was 18<1521-30 units). Pulled out of the hole to run casing.
Ran 9-5/8" casing.

3rd April 1984, Continued to run 9~5/8" casing. The well was

then circulated prior to cementing the 9-5/8" casing. The BOP
stack was then tested.
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L4th April 1984, The casing scraper was run into the hole and

the cement drilled out to 3173 metres, - Schlumberger then ran
a gauge ring and GR~CCL to 3279 metres.

5th April 1984, The packer was set at 3173 metres. The tubing
was run and tested,

6th April 1984, The Otis and Schlumberger test equipment was
rigged up. Perforated the interval 3185<319L4 metres. Two
Mmeradas and 1 HP gauge were then run,

7th April 1984. TFlowed the well for 16 hours, then shut it in
at the choke manifold.

8th April 198L4. Continued PWT No., 1 where the subsurface samplers
were run and the well killed prior to removal of the test string.

Gas during the circulation was L4-955-20 units.

9th April 1984. The testing string was layed down and a cement
plug set across the perforated interval, Commenced the P and A
program. ’

10th April 1984, P and A,

11th April 1984, P and A.

12th-13the April 198L. Force majeure (an industrial dispute).

1hth April 1984, P and A,

S oyer - e - .
3
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LITHOLOGICAL SUMMARY

Ton Gippsland Limestone (225-355 metres)

CALCARENITE: 1light grey, occaslonally light green, minor sand
and silt content, abundant fossils.

Gippsland Limestone (355~1815 metres)

CALCARENITE/CALCISILTITE: medium grey, abundant fossils-bryozoan
and forams, occasionally very fine grains of sand and silt,
argillaceous matrix in part, minor heavy minerals, carbonaceous
in part, very calcareous, predominantly soft to firm, glauconitic
in part with depth.

Top Lakes Entrance (1815«1980 metres)

SHALE: medium grey, silty, firm to hard, sub-fissile, minor
quartz grains, calcareous matrix in parts, trace glauconite, micro-
carbonaceous flecks, trace pyrite.

MARL: 1light grey, soft-unconsolidated, subwfissile in parts, traces
of heavy minerals, glauconitic, very calcareous.

SILTSTONE: (trace) calcareous, light grey, glauconite inclusionms,
argillaceous matrix, trace quartz grains,

Top Latrobe Group - Gurnard Formation (1980-2015 metres)

SANDSTONE: off white to clear, loose grains, medium to coarse
grains, moderate to well sorted, rounded to sub-rounded, common
pyritic inclusions, slight mineral fluorescence, no shows,
argillaceous matrix in parts.

COAL: Black, platey in conchoidal fractures, vitreous, hard to
slightly brittle,

Top Latrobe - Coarse Clastics (2015-2300 metres)

SANDSTONE: clear to milky, loose grains, medium to coarse grained,
moderately sorted, angular to rounded grains, traces of pyrite; medium
light to dark grey in parts, very fine to medium grained, silty
matrix, poor visual porosity. Trace to 5% bright yellow fluorescence
in the clear fractions,

SILTSTONE: medium light to dark grey, firm to soft in parts, sub-
angular to sub-rounded, moderately well sorted, grading to very fine
sandstone, muddy to argillaceous matrix, micro-micaceous, carbonaceous
flecks, occasionally hard and indurated.

COAL: ©black, firm to moderately hard, vitreous to dull, conchoidal
fractures, blocky.

Lower M diversus seismic marker (2300-2L480 metres)

SANDSTONE: off white<translucent-light grey, hard, very fine to
medium grained, moderate sorting, sub-angular to sub-rounded grains,
siliceous cement, argillaceous matrix in part, occasionally
calcareous, poor general porosity, occasional trace to spotty



fluorescence.
SILTSTONE: medium to light grey to dark brown, soft to firm,
angular cuttings, fissile in part, carbonaceous, micro-micaceous,

non calcareous, argillaceous,

COAL: black, hard to brittle, sandy to silty in parts, vitreous
to dull, blocky-fissile,

Lower L balmei seismic marker (2480 metres to T.D.)

SANDSTONE: (1) white to translucent, fine to medium grained,
rounded to sub-rounded grains, moderate to well sorted, quartz
aggregates, calcareous to siliceous cement, moderately friable
to firm, slightly argillaceous matrix, poor to tight visual
porosity, trace to 5% dull yellow fluorescence, slow-weak
streaming cut, slow diffuse crush cut. (2) white-clear-
translucent, loose-~unconsolidated, quartzitic, medium to coarse
grains, angular fragments, siliceous cement in part, sub-rounded
in parts moderately well sorted, very poor visual porosity in
consolidated portion, loose portion lacks fluorescence,

SILTSTONE: medium to light grey brown to dark grey/brown, firm
to moderately hard, blocky, calcareous in parts, carbonaceous flecks,

traces of pyrite, argillaceous, occasionally splintery to flakey,
micro-micaceous traces.

SHALE: ©brownish grey to brown, firm to moderately hard, sub-
fissile, slightly gritty texture, carbonaceous.

COAL: Dblack, massive, moderately hard, brittle, dull to vitreous,
sub-conchoidal fractures, laminated, silty in parts, blocky.



CORE-O-GRAPH

CLIENT:
WEL L
CORE NO, s

INTERVAL CORED FROM
CUTsy 8, 7fF«¢,
FORMATION:

BIT MAKE & TYPEs
CORE BARREL SIZEa
BIT SIZE:s 9, 88

ESSO AUSTRALIA LTD
VEILFIN NO, 1
1

3453, 1m, TO 34862, 8m,
RECOVERED: 8, Sm. ¢ 87, 7% O
LATROBE GROUP
CHRISTENSEN RC4

B. 751, x 5. 251im. x 18, B6m,
MUD WT.s» 8.8

ROP  M/HR LITH

woB RPM HRS

62 | @

%] ] 3|52 I 1528 I

i Mmoot M
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EXTENDED SERVICE INTRODULDTION

The Core Laboratories Extended Service Packange includes

sensers, recorders and computer facilities useful dn the drilling
eperation, for the detection of abnormal farmation pressure, and the
optimization of drilling.

Fresented graphically on Core Lahaoratories .85, logs (discussed
individually in the following section of this report) are the various
functions necessary for well control, abnormal formation pressure
deteaction and drdilling eptimization.

fther available services include electric log dinterpretation programs

for the wellsite geclogist, hydravlics {(synthesis and analvsis), well
kKill, cost per foot, it nozzle selection, swab and surge created by pipe
Moevement, and hit perfoarmance programs For the deilling engineer,

Core Laboratories F.8, logs dnclude the foellowing
EL 8, PRESSURE LOG

Infermation plotted on this leg dincludes Formation pore pressure, mod
weight dn and formation fracture pressure,. This dis plotted on linwear
graph paper at a vertical scale of 115000, The formation pors nre L
and fracture pressure gradients are based on all available information,
This is the conclusioen log, therefore the infermation may bhe modified hy
results from Formation drill stem tests, data Ffrom adjacent wells, kiocks,
R.F.T. s, and formation breakdown tests,

CORE LAR DRILL DATA PLOT

This plot, which is drawn while drilling is in progress, s the primary
tool by which formation ocverpressure is detected. Drawn on a 115000 soals
it ds particularly vseful in that five plots are draun side by side,

and thus any trend can bhe readily recognised,

The main ploet is that of the coerrected "d"exponent, which is presented
on a logarithmic scale. The "d" exponent was first developed by Jorden
and Shirley in 19685 toe assist in interpreting rate of penetration data
hy noarmalizing for rotary speed and weight-on-bit per inch of bit diameter,

The modified "do' exponent was proposed by Rhem and McClendon to compensate
for dincreases in mud weight, This invelves multiplyving the standard

"d" exponent value hy the inverse ratio of the mud weight., A_multiple

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

te a comparable value of it's uncorrected state. In this case, a multiplier
of 10 ppg was used. The equation for "dc" is therefore

¢ ROP
L a q [
(RPMx&0 ) 10

L4 d o L~ et e kLR ¥
¢ WORx12 ) MDY
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