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INTRODUCTION

The Fortescue No. 2 exploration well was drilled in the Gippsland
Basin in the Bass Strait at geographical coordinates 38025 56.96"S,
148°15" 59.13"E.

The well was spudded in 70 metres of water on 30th October, 1978
and drilled to a total depth of 2653 metres on 14th November, 1978.
The objective was to evaluate the position of liquid boundaries and
the hydrocarbon content in the Latrobe sandstones within the
Latrobe Group.

The well was plugged and abandoned after wireline testing on
21st November, 1978.

Drilling was contracted to the Odeco semi-submersible rig "Ocean
Digger". Exploration Logging of Australia, Inc. provided a full
data acquisition and pressure detection service using the Gemdas
Level VI system. (Geological Engineering and Data Acquisition

System).



IT. WELL HISTORY

a) 26" hole section, 101m (seabed) - 256m (20" casing point),
30 October 1978

NB #1 HTC 0SC3AJ 26" 132-256 m

Fortescue No. 2 was spudded on 30th October 1978 with an HTC 0SC
3AJ 26" bit with 20, 20, 20 jets which drilled to 256 metres in 7% hours
without a marine riser. At 256 metres the hole angle was %0. 20"
casing was set with the shoe at 234 metres with 650 sacks of Class N
cement with 2600 bbls of gel, and tailed with 350 sacks of Class N
cement with 2% Ca012 and 43 bbls of fresh water.

b) 17%" hole section, 256 - 879 m (13 3/8 " casing point),
1 - 2 November 1978

NB #2 HTC 0SC3AJ 17%" 256-879 m

A 173" HTC OSC 3AJ with 20, 20, 20 jets was used to drill out the
shoe and continued drilling to 879 metres using spud mud as the circu-
lation fluid. Initially the penetration rate averaged 180 metres per
hour, but was slowed to a 40 metre per hour average due to a rapid
increase in mud solids. Mud weights of 8.5ppg at 260 metres rapidly
increased to 10.0 ppg at the flowline at 879 metres. The maximum
formation gas over this interval was 74 units and the average background
gas increased from 6 units to 40 units. At 879 metres the hole was
circulated clean prior to running ISF/Sonic, FDC/GR/Cal logs. Hole
deviation at 879 metres was 0°. 13.3/8" casing was run and cemented with
the shoe at 861 metres. Before drilling out the B.0.P's were tested.

c) 12%' hole section, 879 - 2420m, 3 - 8 November 1978

NB #3 HTC X3A 12%" 879 - 1238 m
NB #4 HTC X3A 125" 1238 - 1615 m
NB #5 HTC X3A 12%" 1615 - 2142 m
NB #6 HTC X3A 12%" 2142 - 2420 m

An HTC X3A 12%" bit with 18, 18, 18 jets drilled out the cement and
shoe using a 1ightly dispersed mud type of 9.2 ppg. At 894 metres a
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pressure integrity test was performed; the hole was pressured to 13.5ppg
EMW without any leak-off occurring. This bit drilled on to 1238 metres
attaining an average rate of penetration of 19.4 metres and the background
gas varied from 12 to 20 units. A survey at 1238 metres indicated a
possible hole angle of 2.3/40. Trip gas at this depth was 60 units.

Bit No. 4, another HTC X3A 124" bit with 18, 18, 18 jets drilled to 1615

metres at an average rate of 12.2 metres per hour, using 160 RPM and

50,000 1bs weight. The maximum formation gas for this bit run was 16

units at 1135 metres and the average background gas was 6 units. Trip gas

a’g 1615 metres was 12 units. A survey at 1615 indicated a hole angle of .
0.

Bit No. 5 was another HTC X3A 124" bit with 18, 18, 20 jets. This bit
drilled to 2142 metres at an average penetration rate of 19.9 metres per
hour using 120 RPM and 40 - 60,000 1bs. weight. The average background
gas was 7 units for this bit run; the maximum formation gas being 8 units.
Trip gas at 2142 metres was 5 units, and a survey showed the hole angle to

0
be %".

Upon resuming drilling with bit no. 6, an HTC X3A 12%" bit with 18, 18, 20

jets, the flowline became blocked with gumbo at 2146 metres. This took

2 hours to clear before drilling recommenced. At the start of the bit run

the mud system was treated such that the 1ightly dispersed type was changed ‘
to a Polysal type. The average penetration rate for this bit was 16.6

metres per hour using 135 RPM and 20 - 60,000 1bs. weight. This bit was

pulled at 2420 metres, the average background gas for the interval was 4

units, with a maximum of 8 units. Mud weight to 2345 metres averaged

9.1 to 9.4 ppg, but at 2345 metres the mud was weighted up to 9.3 ppg,

and this weight was maintained to T.D.

The hole was circulated clean and the pipe was strapped out of the hole
in preparation for the coring programme. The mud was changed to a
polymer type at this stage, this mud being used to T.D. A survey at
2420 metres showed a hole angle of 2°.



d) 8 15/32" hole section, 2420 - 2464m - coring, 9 - 11 November 1978

CB # 1 CHRIS C22 8 15/32 2420 - 2436 m
CB #2 CHRIS RRC22 8 15/32 2436 - 2451 m
CB #3 CHRIS RRC22 8 15/32 2451 - 2464 m

Core barrel No. 1 was run in and bottom up was circulated prior to
coring. Trip gas at 2420 metres was 12 units. Core No. 1 was cut from
2420 metres to 2436 metres at an average penetration rate of 0.8 metres
per hour. The core bit used was a Christensen C22 8.15/32". Recovery
was-97%. 50-80 RPM and 30,000 1bs. weight were used to cut the core.

Core No. 2 was cut with the same C22 bit, to 2451 metres. An average rate
of penetration of 2.3 metres per hour was achieved with 50-85 RPM and
20,000 1bs. weight. Recovery was 79%.

Core No. 3 used the same bit again, from 2451 metres to 2464 metres. The
average penetration rate was 3.3 metres per hour using 60-80 RPM and
15 - 20,000 1bs. weight. Recovery was 81%.

e) 12%" hole section, 2420 - 2464m - 12 November 1978
NB # 7 HTC XDG 124" 2420 - 2464 m

Bit No. 7, a 12%" HTC XDG with 14, 15, 15 jets was used to ream the
rat-hole from 2420 metres to 2464 metres. At 2464 metres the bit became
stuck in the hole necessitating 100,000 1bs. overpull to free it. Upon
pulling the bit it was found to have several broken teeth.

) 8 15/32 " hole section, 2464 - 2480 m - coring,
12 - 13 November 1978

CB #4 CHRIS C20 8 15/32" 2464 - 2480 m

Core No. 4 was cut from 2464 metres to 2480 metres with a Christ-
ensen C20 8.15/32" bit. Using 80 RPM and 20,000 1bs. weight it drilled
at an average rate of penetration of 3.8 metres per hour. Recovery was
87.5%. Background gas during coring operations varied from 1 unit to 4
units with no peaks. Trip gas at 2480 metres was 22 units.

g) 12%" hole section, 2464 - 2653m - 13 - 14 November 1978

NB # 8 HTC XDG 125" 2464 - 2600 m
NB #9 HTC XDG 124%" 2600 - 2653 m
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Bit No. 8, an HTC XDG 124" bit with 15, 15, 15 jets drilled to
2600 metres at an average rate of 13.1 metres per hour using 120 RPM
and 50- 60,000 1bs. weight. The average background gas for this bit run
was 2 units with a maximum of 4 units. Trip gas at 2600 metres was 18
units.

Bit No. 9, an HTX XDG 12%" bit with 15, 15, 16 jets drilled to T.D. at

2653 metres at an average rate of 18.8 metres per hour using 120 RPM

and 50,000 1bs. weight. The average background gas was 2 units with a

maximum of 3 units. Bottoms-up was circulated prior to a wiper trip, ‘
after which returns were circulated again in preparation for Schlumberger

logs. Trip gas from the wiper trip was 40 units. Logs run at T.D. were
IES/Sonic, FDC/CNL, HDT, CIS, RFT, CST.

Fortescue No. 2 was plugged and abandoned on 21st November 1978.




GEOPRESSURE ENGINEERING

A. PORE PRESSURE

Refer to Appendix C (iii) Pressure Analysis Log, for a graphical
presentation of the pore pressure regimes present in Fortescue No. 2

) Before a more detailed analysis of the various pressure evaluation
parameters is undertaken it may be stated in general that the absence of
hole problems in Fortescue No. 2 can be attributed to the absence of
abnormal pressure regimes. An overbalanced condition was maintained
throughout the well with the mud weights used. This may have hindered
rather than enhanced the optimization of drill rates and hydrocarbon
evaluation. A pressure gradient of 8.5 1b/gal E.M.W. was considered to be

normal for the area.

LITHOLOGY -

Because of the absence of clean shales throughout the well, very
1ittle in the way of quantitative analysis could be performed. However,
general compaction trends modified locally by lithological variations
are readily observable in both the drill rate and drilling exponent plots.

DRILL RATE -

The top hole section of the well drilled at rates of up to 500
m/hr. These decreased with depth to 10 m/hr. Apart from minor fluctuations
the decrease was uniform. Four cores were cut between 2420 and 2480
metres. Drill rates during coring varied from 1 m/hr in siltstone to a
maximum of 7 m/hr in sandstone. The remainder of the well was drilled
in sequence of interbedded sandstones, siltstones and coal which were
erratic in behaviour as regards drill rate and drilling exponents.

The use of bumper subs in the drill string was an obstacle to
the accurate determination of drill rates and subsequent drilling exponent
analysis. Wherever possible these inaccuracies have been removed.
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DRILLING EXPONENTS -

As a result of the absence of clean shales it was not possible to
establish a normal trend line for corrected 'd' exponent which was
suitable for quantitative use. However, with one exception normal
compaction trends were readily apparent. A kick back in trend occurs
at 1615 metres, however this was not considered to be an indication of
abnormal pressure but a reflection of the transitional nature of the
1ithology in the interval.

GAS -

Background gas ranged from a low of % unit to 50 units. The
maximum gas reading recorded was 74 units at 717 metres. Below 879 metres
average background gas showed a steady decrease to 2 units at TD. 0il was
found in sands in cores # 2 and # 3.

It is considered that the magnitude of the gas readings were
adversely affected by the high overbalance in the borehole.

No connection gases were recorded and trip gas values were consist-
ent with influencing factors such as length of time spent out of the hole.

These were taken to be an indication that the pressure regime of

the area was normal.

TEMPERATURE -

Continuous monitoring of the flowline temperature was carried out
in an attempt to locate transition zones in the geothermal gradient due to
changes in the thermal conductivity of the formations due to the presence
of excess pore fluids. On all occasions when sudden decreases or increases
in the flowline temperature occurred, either the addition of water or
chemicals to the mud system was the apparent cause.




B.  FRACTURE PRESSURE

Refer to Appendix C (iii), Pressure Analysis Log, for a
graphical presentation of the estimated fracture gradients
for Fortescue No. 2.

Values for fracture pressure in Fortescue No. 2 were
calculated using standard methods derived from Gulf Coast data. The
three prihcipa] methods used were Mathews and Kelly, Eaton's and
Anderson et al.

A pressure integrity test was performed at the 13.3/8" casing
shoe, although the test did not continue to leak off. From this data,
however, it was possible to calculate a value for Poisson's ratio, which
was then used to prepare a fracture curve using Eaton's method. Due to
the imcomplete fracture test data the calculated value for Poisson's
ratio is somewhat higher than values normally obtained from actual leak
of f pressures.

The overburden gradient was calculated from bulk density
values obtained from wireline data for the whole well. An overburden
curve was thus established and the values used in determination of
fracture pressures.

At no time during the drilling of Fortescue No. 2 was there
any indication that mud hydrostatic could exceed the estimated fracture

gradient.




Iv. DRILLING ENGINEERING

Monitoring and analysis of the Drilling Engineering at the
wellsite was centred on the Bit Analysis, Hydraulics, Hole Condition
and Hole Deviation.

The pertinent data for each engineering aspect covered is presented in
a tabular format, in this section.

More detailed analysis of all the engineering parameters relevant to
the drilling of the well, such as weight on bit, rate of penetration,
torque, mud characteristics, detailed hydraulics and flow regime analysis,

are presented in Appendix D as hardcopy computer printouts and plots
reduced to size for this Report or reference to the original listings in
the Esso files.
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B. BIT SUMMARY -  COST ANALYSIS
BIT SIZE |MAKE | TYPE IADC JET DRILLED HOURS | AVERAGE | FINAL ACTUAL AVERAGE IADC BIT
NO. CODE SIZES INTERVAL ROP COST/M | wWoB RPM [ TORQUE| CONDITION
(m/HR)
1 26" HTC 0SC3AJ 1 20,20,20 0-256M % 21.5 --- 5-10 125 1 1 21
2 17%"  |HTC 0SC3AJ m 20,20,20 256-879M 10 38.3 4 30 120] 3 2 20
3 125" |HTC X3A N4 18,18,18 879-1238M 18 19.4 12 30 120 4 4 5 1/8
4 12" [HTC X3A N4 18,18,18 1238-1615M k]| 12.2 21 50 160| 5 3 8 1/16
5 125" |HTC X3A 14 18,18,20 1615-2142M 26% 19.9 n 40-60 120] 5 4 7 116
6 125" [HTC X3A N4 18,18,20 2142-2420M 16 3/4| 16.6 16 20-60 135 5.5 [2 71
CB 1 | 815/32"|CHRIS | (€22 8888 --- 2420-2436M 20 3/4) 0.8 567 30 50-80 4 10% WORN
CB 2 | 8 15/32"|CHRIS | RR C22 8888 - 2436-2451M 6% 2.3 195 20 50-89 4 15% WORN
CB 3 | 8 15/32"[CHRIS | RR C22 8888 --- 2451-2464M 4 3.3 178 15-20 60-80 3 SALVAGE
7 125" |HTC XDG 1351 14,15,15 2420-2464M 3 Fm>n .- 50 140| 5 32 %
CB 4 | 815/32"[CHRIS | C20 8388 .- 2464-2480M 3 3.8 161 20 80| 4.5 | SALVAGE
8 125" [HTC XDG 1351 15,15,15 2464-2600M 1hE% 10.7 24 50-60 120 3.5 |5 3 3/16
9 125" [HTC XD6 1351 15,15,16 2600-2653M 3% 16.3 32 50 120 5.5 |2 31
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D. HOLE CONDITION

The borehole condition was monitored during the drilling of
the well by observing the differential lag time, the type, percentage,
size and shape of the cavings, the hole deviation, the estimated differ-
ential pressure, the percentage of swelling clays, and the differential
annular velocity adjacent to the drill collars. During trips hole drag
and fillup were monitored and recorded.

" There were two isolated borehole problems in the well,
namely, blocked flowline and stuck pipe.

Carbides indicated that the well remained reasonably in
gauge to 2142 metres with a maximum difference between carbide and
theoretical lag of +120 strokes. At 2142 metres the flowline became
blocked and took some two hours to clear. Subsequent carbides indicated
the hole was out of gauge with a carbide to a theoretical lag difference
of +613 strokes.

After reaming out the core rat hole at 2464 metres the drill
string became stuck and took an overpull of 100,000 1bs.

With the exception of excessive cavings at 2142 metres sample
quality was good with only approximately 5% cavings.

E. SURVEY DATA

Depth M. Inclination Deg.
256 %

879 0

1238 2 3/4?
1615 0

2142 L

2420 2°
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V. HYDROCARBON EVALUATION

INTRODUCTION -

Hydrocarbon evaluation at the wellsite was performed while drilling
by use of standard mud logging techniques. These included "hot wire" gas
detection which indicated the relative amount of combustible gas in the
drill returns. Both total gas and petroleum vapours (a1l combustible
gases 1es§ methane) were monitored and recorded.

Gas held in cuttings was assessed by pulverising 100 cc's of cuttings
in a blendor with water and measuring the amount of gas liberated. A
comparison of the cuttings' gas magnitude with that of the ditch gas was
used to give a qualitative indication of formation permeability.

Ditch gas was analysed continuously and automatically by three
chromatographs, standard catalytic, hydrogen flame ionization and thermo-
conductivity. The catalytic detector can become saturated at high gas
levels and the flame ionization detector is used as a back-up in this
event. The thermoconductivity chromatograph was used to detect inert gases
nitrogen and helium and also for carbondioxide.

Samples of mud and pulverised cuttings gas were manually entered into
the standard chromatograph directly from the blendor.

0i1 evaluation was undertaken by observing the mud and unwashed
cuttings for oil. Cuttings samples were observed under the ultraviolet
1ight for all fluorescence and solvent cut.

RESULTS -

Gas readings were generally low throughout the driiling of
Fortescue No. 2. In the surface hole section the background gas remained
at around 2 units to 450 metres where it increased steadily to 10 units.
Prior to setting surface casing ditch gas increased to 50-70 units. All
chromatographic analysis showed only C] present in this section.

Following the setting of 13 3/8" casing the ditch gas dropped steadily to
a background of less than 10 units, falling further to under 5 units as the
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payzone was approached. Small traces of C2 were recorded from 1100

metres down.

Before encountering the Labrobe Formation the drilling was halted
and the top of the payzone was continuously cored. Mud weight was
increased prior to penetration of the paysands and these factors led to a
further drop in ditch gas. Despite the evidence of oil in the cores
ditch gas and chromatographic analysis showed no significant increase
dufﬁng the coring of the Latrobe Group sands.

When drilling recommenced after coring there was no increase in .
gas detected in the mud, although traces of C3 were consistent after
penetrating some coal stringers. Gas remained Tow until T.D. at 2653

metres.

Cuttings gas was negligible throughout the entire well. No
connection gases were observed and maximum trip gas was 50 units at 2536

metres.

GAS RATIOS -

Since the gas readings taken while drilling were so low and the presence
of only three members of the paraffin series detected, the most useful
application of the gas ratio analysis is with the samples gained from the
RFT tool which were analysed by chromatograph at the wellsite. A print- ‘
out of these results is included (See A).

N.B. DELTAC = %C] - (%C3 + %C4)

TRIANGULAR GAS PLOT - (See B.)

A triangular gas plot analysis of the hydrocarbon measurements from
the RFT tool was conducted to determine possible productivity and hydro-
carbon phase of the formation fluids.

It has been found that the summation of %C2/100 + %C3/100 + %C4/100
called the hydrocarbon coefficient (HC) is directly proportional to the



size of the triangle plotted. The larger the HC then the wetter the gas
is, or the heavier the o0il is. The hydrocarbon phase is determined by the
orientation of the triangle - i.e. if the apex is above the base A gas is
indicated; the opposite V' indicates oil. Of the five sets of results
plotted all triangles indicated oil phase and three plotted offscale
indicating a heavier oil phase.

From empirical methods it has been found that an HC of <0.003
indicates unproductive, 0.003<HC<O0.175 indicates gas and HC>0.175
indicates oil. In addition, if lines are drawn from each corner of the
plotted triangle to the points A, B and C, then they intersect at a data
point (+). If this point falls within the ellipse then the section is
considered productive.

A11 the HC values from Fortescue No. 2 were above 0.175, which
indicated oil but the intersection data points fell outside of the ellipse,
though close, indicates doubtful productivity.

RECTANGULAR GAS RATIO PLOT (See C.) -

This gas ratio plot uses methane ratios to determine possible
productivity and hydrocarbon phase. The Timitations are as follows:-

a) Productive dry gas zones may show only C, but
abnormally high C; shows are usually 1nd]cative
of salt water.

b) If the C C ratio falls low in the oil section and
the C;C §t1o falls high in the gas section the zone
is prgbgbly non-productive.

c) If any ratio (C}C.excepted if oil mud is used) is
lower than a pr£c3d1ng ratio the zone is probab]y non-
productive. For example, if the C3C, ratio is less
than the CfE3 ratio the zone is pr&bgbly wet.

d) The ratios may not be definitive for tight, lTow
permeability zones.
A11 results plotted from Fortescue No. 2 indicate the oil phase.
Lower C3 ratios with respect to C2 indicates non-productive zones in all
cases.
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These gas ratio programs are still in the experimental stage, and with
more data available the phase boundaries and productivity prediction
fields may be modified. From the results shown for Fortescue No. 2,

the plots correctly identify the phase since oil was recovered in the
RFT tool. The indications of productivity were all negative or at least
marginal, though production tests may prove otherwise.
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VI. CONCLUSIONS AND RECOMMENDATIONS

The successful drilling of Fortescue No. 2 in 16 days to 2653
metres was attributed in part to the normal pore pressure regimes and
consequent lack of hole problems.

For future wells in the same area it is recommended that mud
weights used in drilling competent formations are such that at any depth
the mud hydrostatis pressure is kept at approximately 200 p.s.i. more
than the estimated pore pressure at that depth. This is a practical
over-balance margin which would allow pore pressure estimation and
hydrocarbon evaluation to be more accurate and meaningful.
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Appendix A

‘Data Acquisition and Methods of Analysis

The methods used to obtain data, and the calculations employed
to predict and quantify pore and fracture pressures are explained

below.
A. Pore Pressure Prediction and Detection

I. Before Drilling

(1) Seismic Information

Field data from the reflection seismograph may be used to predict
both the depth to abnormally pressured formations and the approximate
pressure magnitude. The degree of accuracy depends upon the quality of
the velocity spectrum. Where common depth point stacking is performed
and scanned using RMS velocity increments of 50 feet/sec., areas of
greatest semblance are enhanced. Therefore interval velocity calculations
are more accurate and trends can be placed within closer limits.

From the velocity spectrum of RMS velocity versus two-way time,
the interval transit time of the seismic energy (Eq. 2) (reciprocal of
interval velocity x 100) can be derived using Dix's formula (Eq. 1). A
near exponential decrease of interval transit time with depth is usually
seen in normally compacted sediments. Departures from this curve are
usually caused by abnormal pressures, formation changes and poor resolution
in the velocity analysis. With Interval Transit Time plotted on the
semilogrithmic X axis (abscissa) and depth on the linear axis (ordinaté),
a "sonic log" type plot is produced. Therefore the compaction trerd can
be readily compared with that derived from shale interval transit time
from the sonic wireline logging tool. Decreases in tre rate of decrease
of interval time (i.e. increase interval velocity) with depth within shale

section is usually indicative of undercompaction and geopressures.

i




Sereening of raw data during drilling of the well consists of
selecting shale points and utilizing velocity survey data at casing
points. This can help to reduce the log intervals over which data is
averaged and so narrow down the range of possible normal trends. The

greater the velocity data available in an area the more accurate the

pore pressure predictions.

Assuming near horizontal beds

Vn-1,
tn—l
) Vintn v,
s ‘tn
2
EQ. (1) v int, = (Vnetn - Vn—12 tn-1)/(tn *n-1)
where Ving =~ = interval transit velocity for reflecting

horizon n, ft/sec.

Vn = Rms velocity ft/sec for layer n

Vp-1 = Rms velocity ft/sec for layer (n-1)

tn = Two way time to layer n, secs

tp-1 = Two way time to layer (n-1), secs

. EQ. (2) l/vintn x 106 = interval transit time in micro secs




(2) Well Histories
Data from other wells drilled in the vicinily are very
: useful prespud information. Information from seismic profiles, wireline
5 logs (FDC, sonic and conductivity/resistivity), FIT and DST data,
: lithology and mud logs, and completion and pressure reports is of great

asset in evaluating the pore pressure prospects in a new well.

II. Drilling Parameters
(1) Rate of Penetration

The rate of penetration is calculated from a kelly

height versus time recorder.

‘ With constant drilling conditions (i.e. bit size, weight
on bit, rotary rpm, hydraulics and mud weight) in a uniform lithology,

i the rate of penetration will be determined by formation compaction
characteristics. As the formations become more compacted with depth,

i ' the rate of penetration will decrease. The lithology used for determining
the compaction rate is clean shale. On.entering an overpressured shale
there will be an increase in drill rate concomitant with the increase in
porosity, and the decrease in differential pressure between mud weight

and pore pressure.

It is not always possible to maintain constant parameters

when drilling, and bit wear is usually an unknown factor.

To normalise the parameters and remove the effect of all

non-lithological variations, the corrected drilling exponent was devised.

(2) Dxc (Drilling Exponent Corrected)
Various formulae have been proposed to allow control of
the major drilling variables. The Jorden and Shirley formulation allows

control of most of the drilling variables and has proved very successful

in most areas.




R
t¢ gon

Dx = ;;;——iég: where D j dr%lling exponCé?
10D R = rate of penectration (ft/hour)
: N = rotary speed (rpm )
W = weight on bit (1bs)
D -= Dbit diameter (in)

The drilling exponent will increase with depth, compaction

and differential pressure in a homogenous shale. On entering an

overpressured zone, the compaction and differential pressure will

decrease, which is reflected by a decrease in the D exponent.

corrected D
D exponent

normal pore pressure
gradient (Equivalent
mud weight, ppg)

‘ Rehm and McClendon proposed the following correction to
allow for mud weight.
Dxe = Dx x Neq where Dxc
ECD
Dx
Weq
ECD

effective ecirculating
density

L Any negative deviation of the Dxc from a normal trend

pore Ppressure.

(based on clean shale points) may be indicative of an increase in




(3) Mud Temperature

Heatflow is generated radially from the Earth's core and is
usually constant in any given area across any given increment. This
may be true for the average temperature gradient across normally
pressured formations, but abnormally pressured formations have been
shown to exhibit abnormally high geothermal gradients. The top of

an overpressured zone will be marked by a sharp increase in geothermal
gradient due to the higher than normal porosity of the formation which
reduces thermal conductivity (insulates). The seal above zones of
overpressure may exhibit a decrease in the geothermal gradient due to
insulating effect of the geopressured zone below and/or due to the

greater thermal conductivity of the abnormally compacted seal rock.

The temperature of the drilliﬁg fluid at the flowline will
be proportional to the geotemperature, but many variables must be taken
into account. These variables include the mixing, treatment and addition
of new, cooler mud into the circulatory system, pump rate, lag time,

ambient temperature, lithology, casing size and length of riser.

Two other methods are also used to obtaln geotemperature data
whilst drilling. The first is the circulate returns temperature.
Returns are usually circulated prior to pulling each bit, and afTter
significant drilling breaks. A plot of.these circulated returns
temperatures usually provides a better approximation of the geothermal
gradient than that obtained from the flowline temperature over the bit
run. As with the standard method, recent mud additions can have a

serious effect upon the circulated returns temperature.

A further method of obtaining geotemperature data is a survey
Temp-Plate. This is a small, heat sensitised strip which is attached
to the survey tool. A record of downhole survey temperature can therefore
be kept. It has been found that this latter method more closely reflects

the true geothermal gradient, although recorded temperature values are

lower than true values.



Wireline log runs present an opportunity to calculate true

; bottom hole temperatures. By use of a llorner Flot, a method adapted
? from Horner's bottom hole pressure plots, reasonably accurate true
bottom hole temperatures can be obtained. In most cases, the
circulation time prior to running wireline logs is recorded. For
each log run, time (in hours) since circulation stopped and the

maximum bottom hole temperatures are recorded.

’ The recorded data may then be plotted on semilogrithmic

paper, with temperature on the linear ordinate and the dimensionless

time factor, At on the semilog abscissa (where t = circulation
t+A4t
. hours and At = time since circulation stopped, hours). A straipght

line joining the plotted points is extrapolated to the temperature

axis and true bottom hole static temperature is read off. (See

Pigure 1).

The method fails if circulation and the addition of new, cool

mud into the system occurs between log runs.

(4) Gas

% The amount of gas detected within the 4rilling mud at the

1 flowline can be very useful indicator of differential pressure.

. Background gas values are very important. If the background gas
increases with depth in a formation of constant lithology, permeability,
and gas saturation with a fixed mud weight, then an increase in pore

pressure may be indicated.

Gas magnitude is relative when gas is being used as a measure
of differential pressure. Formation permeability and gas saturation
must be considered in determining the amount of background gas to be
exPected while drilling. Low permeability formations are likely to

vyszld only small amounts of background gas even with high ‘gas saturation.
This is also the case for a formation with high permeability and low

f gas saturation. Refer to Figure 2.

vi
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GAS MAGNITUDE AS A FUNCTION OF SATURATION AND PERMEABILITY
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In a low gas saturated formation a slight increase in
background gas may be significant while in a high gas saturated
formation high background gas may not be significant. Thus, low
background gas in low gas saturated or low permeability formations
can be expected, even when drilling underbalanced. Disregard of
this factor can lead to sloughing, bridging, stuck pipe, or a well
kick if gas alone is used for determining an underbalanced hole

condition. .

The background gas after a gas peak should be compared with
. the background gas prior to the peak. A higher background gas after
a peak than that before the peak may suggest an underbalanced hole -

condition.

Pore pressures cannot be quantified by gas readings alone,
but they can be quantified (provided the above mentioned permegbility
and saturation factors are taken into account) by a comparison of
changes in gas readings with changes in mud weight in hydrocarbon

bearing formations.

Produced gas (e.g. connection gas, swab gas and trip gas) ave
also important factors to consider in pore pressure analysis. Their
presence indicates a near balanced hole condition for permeable

hydrocarbon bearing formations or even a slightly underbalanced




condition for low permeability hydrocarbon'bearing Tormations.

Connection gas is due to the reduction in differential
pressure caused in part by ceasing circulation and in part by
swabbing, such that hydrocarbons (or other fluids) are produced

(flow into the hole) from the formation.

Swab gas is that gas produced by a formation due to
underbalance caused by the upward movement at the drill string.
This may be accompanied by pump shutdown (e.g. during connections
and trips) or not. There are two types of swabbing, one being
the piston type (some part of the drill string acting as a plunger
in the bore hole) and the other being the frictional type (friction
between moving drill string and annular mud inducing a slight

lifting force in annular mud column).

Trip gas is produced gas caused by pump shutdown, pulling
the drill string, and lowering of the hydrostatic head (if the
hole is not kept full) during a trip.

(5) Shale Density

Shale density in a homogeneous claystone/shale section which
has a hyéropressure gradient will increase with depth as compaction
increases and porosity decreases. Values typically range from 1.7 to
2.7 gm/ce and show a steady rate of increase with depth. Anomalies
from this normal compaction trend may be due to mineralogy, e€.g.,
sideritic, dolomitic and calcareous shales exhibit higher than
normal values. Sandy, silty shales and soft wet clay will produce

further variations.

Geopressure is indicated by a constant or decrease in
density with depth reflecting the increased porosity and fluid content.
Cap rocks of higher than normal density may be present above this

zone of abnormal pressure.



(6) Shale Factor (Refer Figure 3)

During normal deposition of clays, the principle component
is montmorillonite. This is a flocculated sheet silicate which has
a large capacity to absorb and retain water between the individual
molecular sheets and between the flocculate particles. After
deposition, montmorillonite undergoes compaction through gravity
loading which fiyshes the intraparticle water into the pore spaces.
Providing that the hydraulic conductivity is sufficiently high to
remove this water, compaction will continue. The outer layers of
water bonded to the clay particles may next be removed as montmorillonite
alters diagenetically with depth to mixed-layer clays and finally to
illite. This alteration involves compaction of pore spaces, orientation
of particles and reduction in inter-layer and intraparticle area,
thereby reducing the total area available for chemical absorption.
Note:that if the hydraulic conductivity is insufTicient to remove
the liberated water as it is flushed, then at depth the clays will

be abnormally pressured and of a "younger" diagenetic age.

Tllite or kaolinite may be deposited as the primary clays.
As non-swelling clays they have very little intraparticle water. These
clays dewater by loss of interparticle water through compaction.
Again, if the hydraulic conductivity of the clays is lower than that
required to efficiently flush the water, then these clays will be
overpressured. Non-swelling clays, as stated above, are geometrically
more compact than their swellable counterparts and therefore originally

contain less sites for chemical absorption of free ions.

It is the diagenetic state (% montmorillonite) of the clays
that shale factor reveals. If a crushed slurry of the shale is
titrated with methylene blue solution, the dye will be absorbed onto
the available sites by cation exchange mechanisms. The amount of dye

required to saturate the cation exchange capacity of the shale will

depend upon the latter's geologic maturity.




TYPICAL  CLAY DIAGENESIS (AFTER MC POUERS (1967) FIGURE 3
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If the principle primary clay is montmorillonitc, which
undergoes compaction Lo "mixed-laycer" clays and then illite, the
shale factor values would initially be high, and would show a
steady decline with diagenesis. Overpressured, undercompacted
sections would theoretically show an increase of the shale factor
due to the increased porosity and hence larger surface arcas for
cation exchange. Were illite and kaolinite the primary clays, the
shale factor would be low initially. Inthe case of an overpressured
section of such clays, the shale factor may show no incrcase whatsoever.
Hence in sections of maturce, reworked clays, shale factor may be of

little use in the detection of geopressures.

If the geopressures is generated by tectonic forces rather
than by abnormal compaction through gravity loading, shale factor

ceases to be useful as a pressure indicator.

(7) Hole Condition (Carbide Results, Hole Behaviour, Cuttings Size)

Hole condition has to be used in conjunction with all other
data. Tight hole on connections and trips, increased rotary torque,
connection gases, swab gases, % and size of cuttings, texture of
cuttings (i.e. gumbo or splintery), carbide lag time versus theoretical

lag time are all indicators of hole condition and will tend to indicate

the presence of abnormal pressure.




B. Pore Pressure Quantification

i Pomio o L vt i L2t et 5 e

Pore pressure quantification can be made from either empirical
data such as tight hole or kick information, or from pressure parameter
data such as seismic data (ITT), drilling data including Dxc and cuttings
Sh & , and wireline log data including A t, RSH’ shJ . The quantification
of pore pressure from pressure parameter data requires knowledge of the
normal pore pressure for the area, the establishment of a normal shale
compaction trend line on a plot of the pressure parameter data, and a
quantitative relationship between the pressure parameter deviation from

normal and the abnormal pore pressure which causes such deviation.

The normal pore pressure for the area can either be assumed to
be 8.3 - 9 ppg EMW on a rank wildcat well, estimated from area pressure

data, or calculated from wireline log formation salinity data.

| A1l the above mentioned pressure parameters usually increase

% (Dxc, Shf , Rgy) or decrease (ITT,lSt) exponentially with depth in clean
normally pressured shales. Thus a best fit line drawn through the
normally compacted clean shale points will generally be straight when
the pressure parameter scale is log and the depth scale is linear.

!
|
i
h
i
! ' After a normal trend line has been established, and knowing the pore
E pressure that this trend line represents, quantification of the pore

. ' pressure for abnormally pressured shale points may be made.

It should be emphasised that the above mentioned pressure parameters
reflect changes in porosity, and hence compaction only, and do not reflect

changes in pore pressure from other causes.

’

The degree of deviation of a pressure parameter value in shale ;
| from the normal trend is usually directly proportional to the amount of
pore pressure increase. Several methods have been derived for relating
the pressure parameter deviation from normal and the pore pressure
change, with each method's reliability being questionable in a new

geographical area until supported by empiricdl data.

xiii
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SONIC LCG DEPARTURE vs PORE PRESSURE
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SHALE RESISTIVITY RATIO vs PORE PRESSURE

\P-7re]

F iV UIVINVL WGNW AL

1 ¥
8
]
i)
. > —l l'w
JVA L.
9
ERivpribaweeis— e —Hniest 972) :
Tzt —= ey . .
— 7
/l!vll[j" i .ao
/ il e
/ P ————
~J ]AII.V S e .
/ 41/ - .h._
~ ~
N .
=~ P~
/1 ™~ “
™~
L T 1 1-._N
L N Forich]Seal (Iimited garayl
ya L g 1. o 3\ 4 !
~ o~ o I EnECh 974 =
e i
iy ~13 &
~ <L I =
N :_,J.r = _ .
/ A.:/% W
™ i 4 ta
4.«.; - N ._h
A U ~.
NS ~ ™ !
NN — S Tyl ThaskE N .
R FER) b=l ] o~ !
NS (e CelTdT o Ju =0, P N | : 15
./r T~ 100y e ~N H
/ 1/¢ VN \ s
. ) ~ ]
~ | N oA . ] "
Fret-tamcoton =S — RS Rk ,H:A:E — : 16
oA LA N e ING =) ) =i
TTimba 1 anly SR ] e | AT Ty O w iy o<
NSO R = ) < / ~I |
/l s 0 -
/F/Jr o —t _ (lﬂw
~ — i
- J’l’?
] e, B
! B, 9
1-.5}.‘:.(.’
= 18
|
|
£ { 1
I I FR f ) I 19 |

2.0 3.0 4.0 . 5.0 w

. NORMAL mm: / OBSERVED mmi o ‘ . . 3 ~




e At Tt st e e

<
iy

(24) yadag

D2

1 { ) 1
200 \mo 1.0 )1 \ 2.6
| | ¥
| ! |
| | '
i i
i | i
i ]
I g i
: ! i
1 fo 1/ b
1 X R x".% xl
sonic or cuttings
ZXt’ seismic Rsh SH/D’ or bulk

Matrix Stress or Equivalent_Depth_Method
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The matrix stress or equivalent depth method assumes that
the part of the overburden supported by the clay matiix will be constant
for clays with the same porosity. More precisely it assumes that the
rock matrix stress at a particular depth fn an overpressured zone is
equal to the rock matrix stress al a shallower depth point where the
pressure parameter value on the parameter normal trend is equal to the
pressure parameter value at the depth of interest in the overpressured
zone. In the diagram below point X at the point of interest has the
same pressure parameter value as point Y on the normal pressure parameter
trend line. With the overburden gradient and normal pore pressure known,

the pore pressure at the depth of interest may be calculated as shown.

Py =" D, Po, - Dy (Po] - P])

P, - Pore pressure at D,, psi

= Depth of interest, feet

Po,= Overburden gradient at D,, psi/ft

o
n

Equivalent Depth

-
11

Pore pressure at 01, a normal gradient, psi/ft

Polf Overburden gradient at D], psi/ft

xvii
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Geopressure magnitude may be calculated from pressure parameter

data using the following equations or charts.

1. P/D=S/D-/7S/D - (P/D)n7 X (-E‘-’- y 12
n
atn (3.0

2. P/ =S/D-/8/D~(PD)nTx (55)

deg 1.2

3. P/D=S/D -5/ ~ (POINT x (g

1]

P/D = Formation pressure gradient either normal or geopressured,
psi per foot

(P/D)n = Normal water gradient in the area such as 0.465 in and
along the Gulf of Mexico, or 0.433 in West Texas, psi
per foot

Rn = Shale resistivity from normal line, ohm-meters
Ro = Shale resistivity from well log, ohm-meters
S/D = Overburden stress gradient, psi per foot

atn = Normal shale travel time, micro-seconds per foot

ato = Shale travel time value, micro-seconds per foot

fl

dcp = Actual d; from trend Tine

dcg = Actual d; calculated
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The Dxc compaction trend line is in general parallel to a line
joining 1.4 and 1.7 (values of Dxec) 5,000 ft. apart. The quantification
of pore pressure from Dxc is most usually effected by using the

following equation.

Po = Pn x gig: Po = Pore pressure at depth of interest (ppg)
Pn = Normal Pore Pressure (ppg)
Dxco = Observed Dxc at depth of interest
Dxc® = The Dxc value on the trend line at the

depth of interest

From this equation overlays can be constructed.

Shale density data is sometimes plotted on a linear-linear plot
and sometimes on a linear (depth) log (Sh & ) plot. The matrix stress
or equivalent depth technique is most usually utilised to quantify

pore pressure from this pressure parameter.

C. Overburden Pressure Determination

The average density for each successive 50 feet interval from
surface to total depth is obtained from cuttings or, preferably, from
the FDC log. The bulk density data are converted from gm/cc to psi/ft

to give overburden pressure.

D. Fracture Pressure Determination

Both empirical and theoretical methods are utilised to determine
the fracture pressure of the formation. Empirical data from loss
circulation and formation integrity tests are the most reliable.
Fracture data from well histories can be very beneficial. The following

theoretical methods are currently accepted:

a) HUBBERT AND WILLIS

Fp _ Pp 1 Po - Pp ' .
D 5t 3 ( 5 ) eee.. min
= %E + é (22—%—22) cee.. max

xxi




Where Po is unknown an approximation of Fp can be derived making

Po = 1,0 thus;

Fp - 2Ppy 1 vee.. min
D Q+55 3
= (1 + %R ) 2 eeses MaAX

b) MATHEWS AND KELLY

Iy

Pp , Ki(Po-Pp)
D Di

Where Di = D in normally pressured sections. If the Tormation pressure
is greater than normal then: -

Po _ Pp
. _ D D
D

Ki is a variable matrix stress coefficient i.e. A variable horizontal
to vertical stress ratio back calculated or using Gulf Coast and West
Texas Data represented as a curve of Di versus Ki.

¢) EATON
Fp - Pp v Po - Pp
D 5 t ()

Where v is Poisson's ratio, either back calculated or using original

Gulf Coast Data, a curve of Po versus v.
‘ D

a) ANDERSON, INGRAM AND ZANIER

Fp
D

Pp 1-3v) , Po 2v_
5 G+ 5 (G

Where v is Poisson's ratio , either back calculated for a given areca
or using original Gulf Coast data of v versus a formation shaliness
index.



© Symbols used

=  TFracture Pressure, psi

‘ Fp
Po =  Overburden Pressure, psi
Pp = Tormation Pressure, psi
Pn = Normal or Hydropressure Graident, psi/Tt
D = Depth, ft
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INSTRUMENTATION AND DATA COLLECTION METHODS

INSTRUMENTATION -

The Gemdas Level VI system consists of the following equipment
packages:

a) Two Hewlett Packard 21MX, 36K memory computer systems
with associated link tape drives, operator consols,
printer-plotter outputs and remote video display units.

. One system is online and the other is used for offline

work and as a backup in the event of breakdown.

b) Drill Monitor System (DMS Mk II) which monitors the
drilling variables hook load, weight on bit, rotary
RPM, total bit revolution, depth, kelly height, drill
rate, torque, pump and casing pressures. The system
monitors displays and records these variables and feeds
them to the online computer system for analysis and
final tape storage.

c) Mud Monitoring System for recording total and individual
pit volumes, mud weights in and out, mud temperatures
in and out and pump flow in and out. These variables
‘ are also linked to the online computer.

d) Gas detection system for the analysis of mud stream and
biendor gases which includes the standard hot wire
detectors for total gas and petrol vapours; standard
chromatograph for hydrocarbons C] through C5; FID-
flame ionization detectors for total gas and C]-C5
for high percentage of these gases which would saturate
a normal system; a thermoconductivity chromatograph for

the detection of non combustible gases; and a HZS
detection system.




SOFTWARE CAPABILITIES -

The Gemdas System incorporates software capabilities that have
been developed to monitor drilling operations, aid in drilling control
and pressure detection and provide a permanent easy-recall record of all
pertinent drilling data. The following basic units are involved:

a)

d)

The drill monitor program which reads the various DMS
equipment during drilling to provide a continuous
readout of drilling variables. The program also
computes such parameters as cost per foot, estim-
ated tooth wear, Dxc and estimated pore pressure over
a fixed depth or time interval.

The trip monitor program which provides a critical
monitoring of all necessary parameters during trips

on a continuous real time basis. By monitoring the
number of stands the program computes expected hook-
Toad and pit level and compares these with the actual
values. Pipe running speed, surge pressures and esti-
mated completion time are also computed and displayed.

The kick and ki1l monitor program provies a valuable
method of analysing a kick situation. The program can
be run prior to killing the well to compute the
results of various kill mud weights and pump rates.
The program also monitors and records the actual kill
procedure.

Data Collection:
The complete drilling data for Fortescue No. 2 is
stored on data tapes 1. to 3.

Tape 1 256 m to 1408m
Tape 2 1408 m to 2435m
Tape 3 2435 m to 2653m

A complete printout of this data is presented in
Appendix E and selected parameters have been plotted on
a 1:1000 scale and presented in Appendix F.

Handplots on a 1:2500 scale of drill rate, Dxc, background
gas, shale density and mud temperature are presented in
Appendix D.




APPENDIX C

MANUAL PLOTS AND CHARTS - (i) Drilling Data Pressure Log
(ii) Temperature Data Log
(iii) Pressure Analysis Log




APPENDTIX

COMPUTER PRINTS (+) AND PLOTS (X) - + (1)
+ (1)
x (iii)

D

Drilling Data Printout
Hydraulics Pressure Loss Data Printout
Drilling Data Plot 1:1000




(i) DRILLING DATA PRINTOUT
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GAL/MIN TEMP(C)

N OUT m QT IAG
499 515 31.1 35.7 31.9
519 513 3L.1 35.6 3l.6
502 524 31,1 35.9 3l.4
su4 551 31.0 35.4 31.4
505 523 30.9 35.7 31.3

“°504 522 31.00 35.3 31.2
504 518 3u.v 35.7 31.1
cod 313 31,0 35.6 3l1.1
auh 513 31,0 35.3 31.1

.30.9 35.6 31.1

30,9 35.5 31.0

37.9 35.4730.9°
30.8 35.4 30.9
31.1 36.1 3.9

31.3 36.2 30.9

31.5 36.1 30.9
~31.6 35.9 30.8
3L.6 35.9 20,9
3.5 3.0 R0

31l.5 36.2 31.2

31.3 36.2 31.2

~31.1 36.1 31.4

.Y 25,0 318

30.7 35.6 31.5

RTINS DUSTINCH A}

.5 35.6 3L.5

30.4 35.4 31.4

30.4 35.5 31.2

30.3 34.9 31.0
30.4 35.0 30.8
30.3 35.0 30.6

~3.3 34.4 30.5
. 30.2 34.8 30.4
0 30.2 34.7 30.4
©30.1735.6 30.3
30.2 35.3 30.3
510 524 30.2 35.1 30.2
509 502 30.1 34.8 30,2
480 499 3u.4 34.6 30.1
517 536 30.0 34.4 30.1
520 538 29.9 34.5 30.1}
508 516 29.9 34.3 30.1
510 5S40 29.8 34.3 30.1
518 495 29.7 34.3 30.1
510 513 29.8 34.0 30.3
531 516 29.7 34.2 30.1
530 5183 29.6 34.0 29.9
530 493 29.6 33.7 29.8
520 518 29.6 34.3 29.56

ST NI

i
| REVS MT
5131 67622 236
S16] 64990 239
5131 706U3 241
495) 71772 244
5011 73175 246
“&9B] 74354 249
cant 755405 251
497] 76878 254
4921 77952 25
79240 259
| 801762 1 261
81916 264
683272 266
#4349 265
85744 271
86967 274
86138 276
8G6RA2 279
1682 Yol
92295 234
Y3097 286
95012 288
96418 291
arias - 04
GYONG 2496
L7y 39
4l1j1o2021  3vl
4151103409 304
4141104940 3CA
4061106191 309
4001107479 311
3941108834 314
dylllludsel 316
3931112215 319
383)114310 321
300115547 322
4051117240 326
4031116346 329
4131120470 331
416§1722311 334
4091123043 336
36581124491 339
3711124064 34
3761127784
3794129582 346
3741131356 349
3751132632 351
3821134184 354
3631135952 356
3731137510 359
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FSSO AUSTKALIA  FORTESCUF, NO.2
UNIT #101 13:53 11/15/78

T.“'llllllll ————— o = e . - - " - ———— . [R—— - - C— H P - . h

im73 DEPTH ROP  TORQUE RPM BIT PUMP| RINS  IB/GAL  GAL/MIN TEMP(C) wrl ™IS BIT EST| DXC NXB $P ECDO XMWl

i M/H INST MAX WF PSI|DEPTH 1IN OUT IN UT IN UT LAG | REVS M HRS CPMI CPMB W| |
+ ot enee o s+ i e R e s A A pe e me P o s e i e fen - e - b

] 444 1350 1v, 3.2 4.4 122 45.3 2672] 1355 9.1 €.2 430 939 37.1 476] 55074 122 7.4 1u 20 1.094 5.2 8.4]

| 503 1362 13.2 3.4 3.7 119 48.2 2696} 1356 9.1 9.2 934 905 37.4 4971 56372 125 7.0 12 20 1.1 9.2 8.4|7

| 514 1365 4.5 3.1 4.3 121 42.9 2734| 1361 9.1 9.2 933 943 37.6 506| 57746 127 7.7 13 20 1,13 9.2 8.4|

| 525 1367 17.0 3.0 3.7 121 41.8 2736} 1362 9.1 9.2 933 956 37.7 500] 58967 130 7. 12 20 1,151 9,2 8.4}

| 543 1370 21.3 2.9 4.0 119 42.1 2720f 1365 9.1 9.2 933 926 37.9 5051 60324 132 8.1 10 .20 1.17] 9.2  8.4|7

} 551 1373 17.9 3.1 3.6 119 42.6 2671} 1367 9.1 .9.2 . 944 959 .. 38.0 -507}.61201 135 ..8.2 .. 11 ...20 1.18{ 9.2 8.4}

| 602 1375 13.8 3.1 3.6 118 44.4 2742| 1369 9.1 9.2 941 957 38.3 505| 62534 137 v.4 14 2u 1.2uf 9.2 u.4]

[ 615 1377 9.5 3.1 3.4 120 3v.8 2801} 1372 9.1 9.2 958 957 38.6 497| 64162 140 8.6 20 20 1.22} 9.2 8.4}
624 1379 20,1 2.8 3.4 118 39.8 2764] 1374 9.1 9.2 946 948 3¢.7 486] 65139 142 8.8 10 19 1.25] 4.2 8.4

649 1382 10.8 3.1 3.4 121 39.8 2782) 1378 9.1 9.2 953 887 39.0 485] 66985 145 = 9.0 19 1,25} 9.2 8.4}

655 1385 22.7 3.0 3.5 120 39.9 2784] 1380 9,1 9,2 - 950 918 39.0 476} 67720 147 9.1 .19 1,25 9.2 8.4}

1 705 1387 14.6 . 3.1 -4.3 123 43.3 2781} 1382 :8.1 9.2 .2846 858039, 39.1 4771 68974 .150 9.3 . 33910261 9.2 8.4} Jﬁ;h

| 715 1390 13.3 2.9 4.0 120 42.0 2758| 1383 9.0 9.2 949 925 39.5 39.2 482 70315 152 9.5 19 1.24} 9.2 8.4}

| 727 1392 13.4 2.8 3.6 123 42.4 277} 1367 6.1 6.2 636 440 39.6 39.2 485| 71640 155 9.7 19 1.301 9.2  6.4|

. 751 1395 12.0 3.0 3.8 144 42.0 2792 1391 9.1 9.2 945 878 39.6 3v.4  470] 73771157 9.9 19 1.33] 9.2  8.417
757 1393 23.5 3.0 3.3 146 43.0 2735} 1393 9.1 9.2 946 913 39.5 469} 74706 160 10.0 19 1.34| 6.2 8.4}

, 804 1400 17.9 2.9 4.0 148 43.3 2775] 1394 9.1 9.2 954 B64 39.5 467] 75681 162 10.1 19 1,36} 9,2 8.4}
sl -{ NOTE: RPM INCREASED TO APPROXIMATELY 150 .« . oor- .o vwro s e i 2 i ¥ He st 6 ki e ., .
) 813 1402 17.5 3.0 3.9 148 44.8 2796] 1395 9.1 9.2 948 881 39.5 467| 76971 165 10.3 19 1.38| 2 8.4)

| 829 1406 13.0 2.8 3.9 147 41.5 2763] 1400 9.1 6,2 433 uub 3v.6  455] 79355 169 10.5 14 18 1.41] 2 8.4}

| 3.2 9.1 9.2 947 863 39.6 450] 79910 170 10.6 12 18 1.431 3 8.4

832 1407 16,2 2.9
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Yo 1apTd ROP TCKJUE  RPM 310 Forp| 1.3 L3/7AL 3AL/MIN TENP(C) T THIS BIT EST| DXC NX3 $P  ECu il
| WH INST MBX 5. PSI|DEPTH IN OUT m oS, Hz oﬁ LAG | REVS M HRS CPMI CPMB .E_ ]
+ e e s et e e e e Sameeen o o s T v s T o mianmie - - b - e o e e e PO X O - e e e [
p1ss2 15u2 11, 3.8 5.2 127 op o 2343} 1496 9.1 9,2 862 91u »w 2 »m 8 42,1 3871140837 265 17.1 e 17 2. ww_ 1.66 1.25 3.7 9.3 §.3)
{1602 1505 12,4 3.4 5.7 11y 35,9 2277 Lawe o0 S0 s oL 2200 AT, 0000 562(14211y 0 267 17.2 15 17 2.3ul Y.oow 1,24 4.5 4.3 vy
[leld 1507 10.7 4.6 5.1 152 53.6 2792| 1500 9.1 9.2 934 9l 42.1 6.0 42,1 sl ldsoen 209 17.4 17 17 2.32) 1l.62 1.24 3.5 9.3 8.4]
[ 1625 1509 10.5 4.1 6.0 l4g 66.2 2736 1503 9.1 9.2 451 uw4a 42,0 45,3 42,2 357|145324 271 17.6 18 17 2.34] 1.72 1l.26 3.1 4.3 8.4}
11635 1511 1u.9 4.2 5.1 150 31.8 27274 1505 9.1 9.3 943 955 42.3 48,4 42.1 3751146483 273 17.8 17 17 2.351 1.58 1.23 4.4 5.3 8.3}
11647 1513 W.8 4.7 5.2 153 54.4 2788 1507 9.2 9.3 %40 931 42,0 48.4 42.1 3801148604 275 18.0 19 17 2.371 1.60 1l.25 4.5 9.3 8.4}
j1702 1515 11.9 4.7 6.1 143 60.6 2743} 1502 8.2 6,3 . .944 929 42.1 48.0 42,1 3711150099 277 18,1 16 , 17 2.39] 1.58 1l.24 4.5 9.3 8.3|
11713 1517 .4 3.8 5.5 15 4l.6 2754] 1511 9.2 4.3 943 917 42.3 48.4 42,1 3771151736 279 1.3 2.4u0] 1l.60 1.21 4.2 4.3 u.4]
11723 1514 lu.v 3.9 6.0 244 41.7 27350 1533 9.2 8,30 647 usy o e2.3 44,4 42,0 3750153197 281 18.5 2.42} 1.59 1.19 4.3 9.3 5.4}
11733 1521 10.3 4.2 5.3 137 43.9 2650 1515 9.2 9.3 907 £07 42,4 4s.3 42,0 3721154574 263 18.7 2.44] 1.0l 1.21 4.1 9.3  u.5]
11746 1523 9.3 2.9 5.2 88 43,7 25741 1517 4.2 9.3 8&79 906 42,3 48.7 42.0 363[156181 285 18.9 2.45] 1.62 1.25 3.9 9.3 8.4}
11758 1525 10.6 2.8 4,9 152 41.5 2765} 1519 9,2 9,3 838 930 pm 4 49,0 42.0 3491157876 . 287 19.1 2.471 1.58 1.23 4.5 $.3 8.3]
11817 1527 11.7 .2.5 3,7 150 .39,7 2697 1522 9,2, 9.3 ..936,..973, 42,6 48,7 42,2 .335]159745,.269 19,3 2.48] 1,56 1.23 4.8 9.3  8.3I7
1525 1529 12,1 2.7 3.6 150 41.4 2760] 1523 9.2 9.3 644 931 42,7 48.6 42.2 335/1a1u33 291 19.4 2,501 1.52 1.22 5.0 9.3 8.3]
11836 1531 11.4 2.0 3.6 151 43,2 2759| 1525 9.2 9.3 940 930 42.7 48.5 42,3 346|1o2636 253 19.6 2.51] 1.53 1l.20 5.0 9.4 8.4}
{1844 1533 11.9 2.6 3.7 150 43.4 2732| 1526 4,2 6.3 S30 937 42.8 45.8 42.3 2%0|164147 295 19.8 2.53] 1.54 1.2u 5.1 9.4 8.4}
11855 1535 14,3 3,5 4.3 157 58.2 2714] 1528 9.1 9.3 937 964 43,0-48.6 42.3 3061165506 297 19.9 2.54] 1.53 1.22 5.3 9.4 8.4}
11905 1537 13.8 3.6 3.8 155 65.8 2734 1530 9.1 9,3 935 950 43.0 48, .3 42,5 3031167032 295 20.1 2,561 1.62 1.23 4.2 9.4 8.4l
11914 1539 12.8 2.9 4.6 156 49.1 2737] 1532 9.1 9.3 ..924 . 970. 43.1 49, N 42,6 3101168492 301  20.2 2.58] 1.65 1.23 3.8 9.4 8.5!
131929 1541 19.4 2.6 4.1 155 43.1 2763} 1534 9.1 9.3 S4b 916 23,0 47.9 42,6 3us|losesl 303 20.4 2.60] 1.50 1.22 6.1 9.3  &.317
11940 1543 12,10 3.1 4.2 157 Su.é 20231 1537 9.1 S.3 655 935 42,7 45,5 42,7 315[171605 305 20.5 2.62] 1.62 1.2v 3.8 9.3 5.5l
11950 1545 11.6 3.0 4.0 156 51.4 2759} 1539 9.2 9.3 953 929 42.0 48.5 42.8 337|173242 237 20.7 16 17 2.63] 1.67 1.23 3.2 Y.3  v.4]
12001 13547 11.0 3.4 4.0 154 54,9 2727] 1541 9.2 9.3 w»c mwa pw.q m D 42.9 3631174875 306 20.9 17 17 2.65] 1.69 1.25 3.4 9.3 8.4]

PLOW GHECK AT 1548 METRES , , e \ : . . .
{2017 1549 11.4 2.7 3.8 150 50.2 2754] 1543 9.1 9.3 immq mmm aw 8 48,7 43.0 393[176789 31 1.1 18 17 2.67] 1.63 1l.24 4.3 9.3 8.4/
12025 1551 12.0 2.9 4.0 150 456.2 2744] 1545 9,1 4,3 G431 896 42,2 45.3 43.u 3A2|176335 312 2.3 1 17 2.69] 1.63 1.25 4.0 9.3 6.3}
12047 1554 15,0 3.0 4.5 144 54.1 2821 1548 9.1 9.3 968 961 42.2 43.6 42.6 3531140332 316 21.5 12 17 2,710 l.60 1.25 4.7 9.3 8.4lT
12054 1555 13.5 3.1 4,2 153 54,0 27731 1549 9.1 9.3 960 962 42.1 48.5 42,3 3761181291 317 21.6 14 17 2.721 1.67 1.25 3.6 9.3 b.4l
12106 1557 10.4 2.7 4.1 154 49.6 2754] 1551 9.0 9.3 953 890 42.3 48,5 41.9 383]183142 319 2.8 18 17 2,751 1.72 1.23 3.0 9.3 8.4}
{2116 1559 14.8 3.4 3.8 153 68.7 2722| 1553 9.0 9.3 860 850 42.4 28.7 41.7 386{184693 321 22.0 13 17 2.771 1.62 1.27 4.5 9.3 6.3}
}2127 1561 13.4 2.7 4.0 153 52.9 2767} 1555 9.0 9.3 958 912 42.5 48.4 41,9 381[186394 323 22.2 18 17 2,791 1.74 1.27 2.9 6.2 &.51
12135 1563 9.3 3.0 4.0 153 53.1 27751 1557 4.1 9.3 95 &93 42.3 45,2 42,1 381188103 325 22.3 20 17 2.81] 1.75 1l.26 2.7 9.2 »b.4]
12149 1565 10.1 2.8 4.6 153 53.4 2759] 1559 9.1 9.4 956 920 42.4 48,3 42.2 387|189727 327 2z.5 1y 17 2.831 1.76 1.2 2.7 9.2 &.5}
{2204 1567 23.8 3.7 4.9 151 50.8 259s| 1561 4.1 9.4 91y 836 42.2 47.56 42.2 35|141231 329 32.7 8 17 2.851 1.46 1.26 7.1 9.2 8.4}
12214 1569 10.0 3.3 5.0 150 54.9 2688| 1563 9.1 9.4 954 “914 42,2 48,3 42.3 386/192792 331 .8 19 ~17 2,86] 1.67 1.2¢ 3.5 9.2 8.5
{2224 1571 13.7 2.7 4.3 148 47.9 2731) 1565 9.1 9.4 939 903 42,3 28.3 42.4 3811194181 333 Z23.0 14 17 2.881 1.61 1.24 4.4 9.2 8.5!
{2236 1573 12.0 3.3 4.5 150 48.3 2697} 1568 9.1 9,4 941 885 42,2 48,2 42,4 3831196025 335 23.2 . 17 17 2,961 1.72 1.27 3.1 8.3 8.3
(2250 1575 #.3  2.v 4.3 150 49.2 2721f 1570 9.1 9.4 939 926 42.3 48.2 42.3 400|19813% 337 23.4 23 17 2.92] 1.77 1.20 2.6 9.3 g.4]
[23u2 1577 9.1 3.6 4.2 150 62.4 2716] 1572 9.1 9.4 947 848 42.3 45,5 42,2 301{199966 339 23.6 1.80 1.28 2.3 9.3 .3}
2323 1579 13.9 2.8 4.5 152 51,2 8382] 1575 9.2 9.4 483 396 42,1 47.6 42.1 409|202293 341 23.9 1.55 1.29 5.1 9.3 4.4
12337 1551 9.1 2.4 4.1 156 42.9 974] 1576 9,1 9.3 5l6 499 " 4%, w 86,2 42.2 - 416)204414 344 24.1 T 1.70 1.26 3.2 9.3 8.4}
{2350 31583 9.3 2.3 3.5 157 41.3 978} 1577 9.1 ©,3 52 &7% 40,5 85,7 42.2 409206417 3&a 2403 20 17 3.01] 1.72 1.26 3.0 9.3 8.4]
| 4 1585 8.9 3.1 3.9 154 55.9 974] 1575 S,1 9.3 527460, 39.9.:85.1 £2.2 4091208574 345 24.6 2 17 3.03] 1.76 1.29 2.7 9.3 8.4}
BACK ™) UST:H; W) BUMPS OGN TEE HOLE. . _

I 14 1588 12.0 3.2 3.7 157 42u.1 2711| 1591 9.2 9.6 964 901 40.4 45.5 40.4 3493211547 354 16 17 3.04] 1.62 1.29 6.0 9.2 8.4
121 1590 9.0 2.9 3.9 357 41.2 2321 1591 9,2 9.6 946 898 12.0 13.7 12.1 343217652 I 14 17 3,041 1l.65 1.32 4.5 9.2 8.5}
{ 39 1592 10.4 3.1 3.9 157 4.0 2641} 1591 9.2 9.6 960 861 12.0 13.7 12.1 3461212691 356 15 17 3.04] 1.64 1.26 5.2 9.2 8.5{
I 49 1594 12.0 3.0 3.9 157 41.5 2657} 1591 6.2 9.6 963 884 12.0 13.7 12,1 342212734 356 15 17 3.04f 1.64 1.29 6.0 9.2 8.5]
I 59 15% 10. p 2.8 3.7 153 4.5 2808] 1591 9.2 9.4 929 935 40.4 46,1 40.4 uuo_mwpqu 353 16 17 3.041 1.62 1.26 5.2 9.2 .4}
{ 1l 1597 L. 2.7 3.9 16 3v.1 2773] 1592 9.2 $.3 931 wwé 4u.4 45,7 40,3 3aul w300 16 16 3.04] 1.62 1.36 S.y  G.2  w.sl
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2295 29.6 4.1 6.2 161 42.5 2572} 2275 9.1 4.4 51.1 44,8 4501 52035 “BJd 6 1.491 1.37 l.14 8.5 9.3 8.5
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11209 2362 22,2 5.0 5.7 1ol 54.1 2543] 2347 5,1 4.4 47.3 54.7 45.1 28| 77117 2.9 8.8 3 2.11] 1.43 1.2 7.6 9.3 4.4
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1 L3G0iNG ES30 AUSTRALIA FORIESCUE NO.2
NIT #1lul 17:2u 11/1 \\qa
+ e e S e o s s g . B L R S P i e e e s Wi+ 2s | as [ )
170 DEPTH ROP  TORQUE RPM  BIT PUMP] RINS LB/GAL ma\sz TEMP(C) wrT| THIS BIT EST| DXC MNKB 2 ECL N
i MU Hée éﬁ S, PSI|DEPTH 1IN OUT IN QUT  IN UT LAG | REVS MI HRS CPI Chvd 'TW| , — |
PULLE) QUT OF HOLE :H,E 85 ﬁ 97% RECOVERY.
RUN BACK In TO CUT COKE $2.
" RERUN CB #1 CHRISTENSEN C22, 16M/2U.75HRS . - - e Y
wupcm 2436 8 2.3 2.9 &5 19.4 1014 2430 9.3 1671 U 14199 w m» 1. wq 6.2 9.5
mﬁ,x 2436 2.0 2.4 2.4 85 0.1 1033l 2430 6,3 1328 1 3798 1.70 1.10 13.3 9.5
2105 2437 3.2 2.5 2.5778%5 1600 ool 24317603 ; : T T 07 S 4] B P Bt T 2 Ml S B+
F21u6 2437 4.4 2.4 2.7 &4 1v.4 1o4s] 2431 4.3 m& 570 483.5 Suur 39,0 416] 2054 .1 1637 .00} 1.47 1.11 18.2 9.5
F2121 2437 2.4 2.6 2.9 ©3 2u.’ 1051} 2432 9.3 544 576 41.3 47.1 3u.u 425 3lov .3 1336 <oul f% lon 1a,7 4,5
12132 2437 1.5 2.4 3.7 63 20:6 uns| 2432 9.3 : TIRTRN: T IRCHFY: SR . 7.3 SR T 3 o osuet \ﬁ fadtt dgss v
b2Ld48 243 17 0 2.8 3.2 65 1u.4 fay ! 5.9 38.8 427} 44 Y ' mmc 5 5 8.5
12156 2438 1,4 2.7 3,2 65 9 9.5
12211 28357 1.37 2.0 3.5 64 1.2 9,5
12223 2439 1.6 2.1 3.0 63 2435 m 3 531 557 36, 4 1.4 9.5
12232 2439 1.9 2.4 3.1 64 1x.5 919] 2436 9.2 mm: 1.5 9.5
12239 2435 2.6 2.7 2.9 63 22.4 970) 2436 9.2 1.6 M7 Iy c8a
12252 2440 1.9 2.5 3.1 75 20:5 943| 2436 9.3 1.9 98 13.5 9.5
2302 2440 2.0 L7 3.2 76 21.3 1043) 2437 9,3 N 2.0 898 13.6 9.5
2316 2440 1.5 2.3 2.7 82 2.9 9957| 2437 9.3 10991 ° 2.2 .99 11.9779.5
12325 2461 2.0 2.2 2.6 56 23.2 luun| 2437 u.s 11050 2.4 Lol .23 141 4.
[23«0 2441 1.0 2.2 2.8 76 1u.6 1029| 2437 9.3 12579 2.7 84 Jub] 1099 WMo dez b.h
12354 2441 1.3 2.0 2.6 ©5 23.4 99| 2837 9,3 13762 2.9 438 Lubl louw (w2 9.3 BuS
. t 5 2441 2.2 2.0 2.8 &5 22.5 10641 2437 9.3 ) ww@ mmm mq 146465 31 41 00} 175 9% 13.3 0 9.5
f | 24 2442 .2 2.0 3.0 84 19.7 1008] 2438 9.3 ,.mmo 273 um 16273 3.4 14395 397 WU0) 239 W95 5.5 8.5
[ «Y 2442 Lo Zuon TUh fw Déla TulS] "3 ‘ S i S g ¥ I T TR Ay 00 2,28 .96 0 4.7 7 9.5
| 52 2442 1.5 2.1 2.5 &5 22.4 w520 2435 w.3 257 350 A3.0 3 16587 3.9 153 375 Wuul leew W97 13020 u.s
|55 2443 2.7 2.3 3.0 5 e Suel 2e3n 003 Lun o Dew 241 35,8 42.7 39,3 481 lau22 3.y 73 353 L00] 1.62 .97 le.l 9.5
b 56 2443 3.7 2.4 3.0 & 28,3 02| 2438 9.3 9,7 251 ~263 35,9 42.4 39,3 4oy} lovss 3ay 5 345 Juul l.04  G¥/ )3.0 9.5
1 103 2443 4.3 2.4 3.7 84 21.4 996 2438 9.3 9.7 241 253 35.7 43.2 39.0 483] 19560 Loy 45 334 Joul 1,55 1.0u 3B.D 8.5 Hes
b 104 2Zase 2.0 2.5 3.1 85 25.2 10w2) 2439 9.3 9.5 247 ,Nmm ,ww.q 42,7 38.8 490| 20466 4.2 102 325 Lu0l 1.71 .93 14.4 9.5 B.a
| 117 24cé 3.2 Zwe 3.3 75 23.5 10561 2439 9.3 9.6 24670537 735.% 4 5.6 443] wim 4.3 65 314 .00] '1.65 1.00 16.2 9.5 a.4)
| 132 2444 1.4 2.0 3.1 &5 22.2 912] 2435 w3 w.7 251 263 35.7 21951 4.5 147 307 0l 1.8l W95 125 9.0 8.3
| 140 2444 1.3 2.2 3.4 &5 19.6 1035) 243+ 9,3 9.6 249 261 35. 22665 4.7 151 29y J0u] 1.82 .97 12,9 9.5  6.4]
['142 2445 2.7 2.6 3.1 8% 23:5 1017} 2439 9.3 9.6 22534 . .,W.L “76 - 2w) WU 1.64 -i¥o lo.l 9.5 8.3i
} 151 2445 2.7 2.4 3.4 65 23.2 943 2440 9.3 9.7 23559 ‘4.8 73 283 00l 1.6 1uUG 15,9 9.5 8.3
. 156 2445 3.2 2.3 3.4 62 29.6 1044] 2440 9.3 9.6 24062 4,9 5% ‘276 .00] 1.81 .9y 17.2 9.5 .51
® 24 2846 2.7 2.2 3.7 w5 2.1 Insa] 24807750370 : CAsear TR TR e 001 71.75 .00 15060 9.5 0 8.3
213 2446 2.4 3.0 3.7 T4 22.9 oba| 2444 3 u.4 5S¢l So 35.4 S 150] 25392 5.2 255 wuul lebd o Jbl.l 0 9.0 8431
213 2446 3.5 2.0 3.5 7o 17.7 Slul 2adu 4.3 9.3 S77 ous 35.6 43,4 \ 2611 D5t £.n S0 29wl 1097 Jee duun coil
214 2447 &7 2.6 1.5 74 26.5 846] 2440 9;3 9.4 ¢ 575 603 -354F 4307 378 o454} 25508 1L GaR v ek o 2oy cawul - deot - leub d8.d 0.3
217 2447 B.6 3.4 4,5 To 29.4 904] 2440 9.3 9.2 582 6Ll .35.8 38.3 37.9 458) 25667 11 5.3 33 244 001 1.5G .98 0.0 &.51
221 2447 5.2 3.3 3.8 74 35.9 aonl 2441 9.3 9,3 8i5 &l4 Aw.:_%*.m 37,9 45061 26028 11 5.3 36 240 LO0] l.4v .98 20.2 8.4}
227 2447 S.4 2.6 3.5 76 175.7 874 2441 9.3 9.3 7 590 613 34.5739.1 36.0 4521 26441 712 0 5.4 3477235 Lol 2.3 1.2 0 4.8 g.51
22 2448 6.3 2.9 3.5 76 162.1 8&84| 2¢41 9.3 9.5 573 601 34.5 3¢.1 38.0 461 26500 12 5.4 v 225 Lol 3.01 114 5.0 s.4]
233 24er 5,1 2.5 4.2 77 27.9 850} 2441 9.3 9.4 577 €05 34.1 39.4 38.0 460 26885 12 5.5 39 224 .00] 1.91 .66 14.7 8.51
236 2448 4.9 2.4 4.8 74 34.4 854| 2441 9.3 9.4 577 0605 34:) 39:7 38.0 458} 27129 13 bee ¢ 4u 22w wubf odaTu cosdl 1747 8.4|
238 2449 6.1 2.7 3.2 74 37.3 838] 2441 9.3 9.4 577 605 34.1 39.7 38.0 458| 27237 13 5.6 32 215 .00} l.64 1,00 18.3 8.31
242 244y 5.4 3.0 3.8 74 39.4 757 9.5 296 304 K w 39.4 37.8 a4l 27567 13 5.7 3% 211 01| l.ew l.u2 18,1 8.3l
244 2449 5,5 3.2 4.1 74 0.7 G40 5.5 235 TURT7 VIR 3003 37.8 4711 27748 14 5.7 34 77200 L0t 1.8 1.1 1.3 2,51
2ab Jaa! 6.4 2.7 & 74 £l.a Loel L R N A :L 39.3 37.6 476| 27055 14 5.5 3 23 el loef .ol laun oot
b 251 2e5u e 3.n 3 74 41.9 865| 9.5 2% 262 33.v 39.1 37.8 478| 202l 14 S.s 330 200 Wil .70 1.02 16.2 sl
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116 ESSO AUSTRALIA FOPRTESCUF NO.2
S,.H.H. $lul ..S 27 11/15/74
e o et i e S A ¢RI a4 i e g a0 st b o e iy . . H - S s
BIT zm_ RTINS wm\@»r GAL/MIN gmsmAnv Tl THIS BIT EST| DXC MXB $P  ECD XMW
W PSI|DEPTH IN QUT IN QUT IN UT LAG | REVS MI HRS CPMI (Pt Wl ] | .
12202 2404 1.0 2.4 €0 BT 25,2 1197 2464 9.2 S.4 0 257 269 U 42.8 445] 207 W 1e2 20725 LU0} .76 14.22 26.1  Y.a 8,317
12264 2464 2.0 2.0 2.9 59 2.6 M74) Zeea 4, L2 o6 270 0 42.8 4a5] 271 0 153 25729 .00) 85 15.02 27.2 9.4 8.3
12230 2464 (6 2.4 4.3 83 25.5 1236} 2464 4.2 Y.4 - 202 275 50.1 42,8 413} 2203 W5 382 elvy L0U0) 2.12 23,70 12,1 .4 w4l
12235 2465 1.8 3.0 4.1 84 22,0 1173| 2464 9.2 9.4 260 273 5 50.2 42.8 418] 2584 6 109 3030 .00} 1.76 .67 18.4 9.4 8.5|
12240 2465 3.0 5.0 5.3 85 24.6 959] 2404 9.2 9.5 255 267 3 49.6 42;8 417| 2986 6 64 2036 .00} 1.59 L67 21.4 9.4 8.4
12243 2465 4.0 3.1 5.5 74 14,8 10611 2464 9.2 5.5 772007 973741.2 46,5 42.8°7°420] 3209 < .7 7748771537 L0010 "1.52 .69 T22.5 79,47 8.4
12249 2465 3.7 2.5 4.1 95 19.1 1193] 2464 9.1 9.4 260 273 40.9 48.3 42.8 425| 3u37 o8 55 1.5 W76 21.8  S.4  8.51
12252 2465 4.3 3.2 4.0 w6 23.4 1229 2464 9.1 9.4 253 265 4U.8 4.1 42.8 43u]  4alu7 .9 43 1.52 7o 22,6 G4 b4l
12258 2466 3.8 3.3 4:3 93 19.2 1222| 2464 9.2 9.4 261 274 40.6 47.3 42.8 435 4707 40 5 Lobt oo N ST WS |
12302 2466 4;2 3.3 4,1 93 20.5 waw_ 2464 9.2 %.4 5 47.2 42.8 439] 5049 .0 1.53  ,58 9.4 8.3}
12302 2467 5.2 3.7 4.0 96 198 1172 2464 9.2 9.4 o2 371 . 510 .0 +48 458 2.4 .
12303 2467 6.3 3.4 4.3 94 21.9 Hpmo_ 2464 9.2 9.4 26 17.3742.8 G814 0 . 5a 9.4 A
12304 2467 7.9 3.8 4.3 95 21.4 &33] 2464 9 9.4 240  AL.4 47.4 42.8 442 5294 .1 563 WUl N 9.4
12307 2465 11.6 5.1 5.8 95 22.6 541| 24nd 9.2 9.3 1u) 199 40.4 47.5 42.6 454] mmwc .1 532 0] 1l.26 .56 9.4
: INTERPRETATION OF ROP NECESSAKY DUE TO VERTICAL “ ‘MOVEMENT OF RIG OF 1M, UP AND DOWN, BY BARGE * = ~CONTROL, =+~ Bpao i BN WS 4
12327 2468 1.2 2.8 6.1 88 20.4 1357] 2464 9.2 9.3 252 264 - mw.» »m.w 42.8 440} wwwu T4 1.4 255 0 511 Loul 1,96 .59 15.3  Y.4
12332 2468 2.1 2.2 3.3 &7 .9 12971 2464 9.1 $.4 25 0 42,8 452| 7712 va‘»; 15 95 474 00f 1,70 :59 26,2 9.4
12335 2469 3.3 2.3 3.0 #7 dwrg_ 2Und 6,1 "6 e B2.6 T445] 7796577 1067 U597 Ta45 ULAGTT .58 TULSYT 2200 7 6.4
[2330 2e6v 4,3 Z.e 200 ud 26d w1 w,a 251 203 3301 46.2 42.8 454 8374 5 1.6 44 422 o] 151 .60 23.4 9.4
12342 2469 4,6 1.7 3.2 &9 2ad W1 w8 Sar 2500 39,1 46,1 42.8  452]  Hedy 5 1.7 4y 397 ] lido W5 2309 6.4
12345 2469 5.4 2.9 3.0 &7 2464 S.1 93 25872262 ~39.1 46,1 42.8 “457) 8887 5 L7 36 ¢ 376 WUUL .86 coU 4.3 0 Y.4
12347 2470 5.8 2.8 3.4 87 2464 9,1 9.4 257 . mmw 3946 45.9 42.8- 461 8089 6 1.8 33 360 00| 1.43 ,60 24.9 9.4
12350 2470 6.2 2.9 3.3 &7 2464 9,1 9,3 - E 42.8 464} 9309 6 1.6 ' 30 341 .ol 1.41 .66 25.1  u.4
1235 2270 won 2000 3.5 G 2464 9.1 9.2 7 5.6 745.9 22,3° T T i oS § MR b= AR 19§ B O PR Do PR VIR T
YA39s 2670 502 Do 3.5 e Qedie w3 : L 35,7 904 22.8 1uisl 7 2w 35 315 JOu] 1l.45 Wby 28,4 Y.4
[u 2471 5.9 2.3 3.4 v 1u.3 1100 2wed 6.1 w2 295 707 33.3 45.3 42.8 1u234 7 2. 33 303 Wuul 1 oL 25, 9.4
j773 2471 5.6 2.5 3.7 89 22.0 1085 2464 9.1 9.4 - 249 ~Zpl - 36,7 45.4 42.4 10502 -7 2.0 - 36 295 Luul l.4d 0 W00 24,7 9.4
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TIMD DEPTH
1228 2552 7.2 .2
12220 2934 5.3 3.3
12226 2685 7.5 3.4
12255 2583 12.3 4.1
12255 2588 13.0 3.4
123u3 299 1.4 3.3
12312 2%40 6.5 3.4
12323 2541 5.7 3.3
12336 2592 5.2 3.1
12341 2593 9.1 3.3
}2344 2594 15,8 © 3.5
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BIT £12 HIC XDG, 15,
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11137 2620 36.7 5.3
11140 %22 36.1 5.7
11143 2623 34.1 5.5
11145 2625 39.6 5.1
11154 2526 25.1 4.7
11202 2625 26.9 5.7
11209 2629 13.3 5.1
{1214 2531 16.0 4.1
11219 2632 16.2 5.0
{31222 2534 28.3 5.4
(1226 2635 26.2 6.0
11230 2636 18.4 4.8
11235 2638 20.0 5.0
{1248 2639 14.2 5.3
11253 2641 18.6 4.0
11256 2642 28.3 5.5
1260 2644 22,4 6.1
11304 2545 22.6 5.0
11308 2547 19.5 4.2
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(i) BOREHOLE HYDRAULICS PRESSURE LOSS DATA PRINTOUT



N A B R Y AN TR NI SR N Y L TN ST R YR e

FORTESCUE No. 2 - 390m 1 NOVEMBER 1978.
PRESSUKE LSS ANALYSIS

DATA: DEPTH = 1263.0 (VERTICAL = 1283.0), RPM = 120
PUMP PSI = 2580, MUD welIGHT = 9.30
mUD rLUW RALE = 1030, ORILL KATE = ©00.0, BULh GM/CC = 2.50

RHBEOLOGY: K n
Low  1.955 399
mMID  1.955 .399
kv = 7.0, YP = 15.0

RFACE PRESSURL IABS WL FICIENT = 3 -
LASIC RESLLIS:

HOLE VOLUME - 453 BBLS, 2543 CUBIC FT.
ANNULAK VOLUM: 407 2283
VERIICAL Deti'n 1283
MUL bYDRCSTATIC LEPIH oo .- 1263 ..
FORMAIION FLUID CEFTR 102
HY LRCGGTATIC BSI , 610
MUD CYCLE TIME (MINN) 17
NUL2Les (1/32 InCn): 20.00 20.00 2u.0u
JET VELLCINY 359 F'I/SEC
- JET FRESSURE Lk - . . .. . , 1073
BIT HYLKAULIC ©P . 645
IMPACT FORCE (Lb) , . 1780
SURFACE FSI LSS 112

. FROM LEFTH GF 835 TO 1283 ft

LENGTH: - 448 ft

DlAMElL#S: ANNULUS = 17.500, PIPs lu, O, JD = 2.813 7 750 7 750 inches

FORTsscwe &2




B v VT ' T RS-
VELLCLY s 53.2 ft/sec, 31Y0.6 ft/min
BINGHAM POWER LAW
* REYNOLDS NuMBER: e o 2EEE65 110453
CHITTCAL VEumi&z gfpmwh 7 306.4 357.9
PLOW REGIME 3 et 'J,'UKBULLNT TURBULLNT
o PRESSURE. LABS §ove PELcsssimnss ssisgornss®B0 s v orocomsmmmmmmna -+ 3240 1
psi/l00t t 147.414 72.347

ANNULUS. . :
VELWCITY: 1.7 ft/sec,” 102.6 ft/min
BINGHAM POWER LAW
REYNOLDS NUMBER: 20550 oll
weverr. CRLTTCAL VEEOCTIYS o £ e v v 293,6 or v - o 295.2
FLON REGIME : I.AMINAK LAMINAR
PRESSUKE LBS: psi 3.1 , 1.3
psi/100ft T.692 .283

e . « . . g
PRESSURE LCGS ANALYSIS
FROM LEPTH CF 768 TO 835 F

DIAMCIERS:  ANNULUS = 17.500, PIPL 1L, G, JD = 4.276 5.000 6.500 inches
' VELOCITY: 23.0° ft/sec, "1380.8 ft/min
; ¢ BINGHAM - PORER LAwW
" REYNOLDS MUMBER: .~ . 121352 34132 .
CRLTICAL VELOCITY: fpm 300.2 322.5
. FLOW RtGIME: TURBULENT TURBULENT
o PRESSUKRL LUSS:  psi T 1 R 8.6
psx/l(mft 719,750 ' 12.785

ANNUL%. .o §

VELOCITY: - 1.5 ft/sec, 89.8 ft/min
BINGHAM POWER 1AW

REYNOLDS NUMBER: 23062 552

. CRITICAL VEILCTIY:,. W 9205 . 275.5
FLOW REGIME: o IAMIMR LAMINAR
PRESSURE LOSS: psi .4 .1

psi/l00ft .538 .187

O s R o, PR S B R

FROW DEPTH OF 331 TO 768 ft

LENGLH: 437 ft

. DIAMETERS:  ANNULUS = 19.124, PIPE 1b, D, JD = 4.276 5.000 ©.500 inches
DOWNHOLE. . ,
VELLCITY: 23.0 ft/sec, 1380.8 ft/min

BINGHAM FOWER LAwW
REYNULDO INUMik K 121352 34132

CRITICAL VEUCLITY: fpm 300. 2 322.5




§0. 3
19.750

PRESSUKE LADS:  pS1

psi/l100ft

#7702 ftyséc, 401 ft/min
AERES Frtert T BINGHAM

. REYNOLDS NUMBEKS oo e 21510

CRITICAL VELOCTIY: £pm
FLOW REGIME:

PRESSUKE LOSSt

psi
Psi/100£t

R A R ¢

35.9
12.785

FOWER LAW
427 .
266.7
LAMINAR
.6

.146

AR AR LT T B s B TR 8 B e 5

i

' PRESSURE I(6S ANALYSIS

,mvi DBPTH (F 0 TO 33L.£t

1 LENGFH: 331t v

DIAMETERS:: ANNULUS = 21. 200,

VBLCCITY: 23.0>ft/sec, 13680.8 ft/m
BINGHAM
121352
300.2

REYNOLDS NUMBER:
CRLTICAL VELOCITY: fpm
FLW REGIME: TURBULENT
\WPRESSURE 'IABS: psi ... 65,4
psi/l00£t
ANNULUS. .. , :
VELCITY: 1.0 ft/sec, 59.5 ft/min
BINGHAM
REYNGLDO> NuMBER: 19805
CRLTICAL VELOCIIY: fpm
PRESSURE LOSS: psi-
psi/l00ft

" LAMINAR
1‘4
413

.. 2916

wirE ID, OD, JD = 4.276 5.000

6.500 inches

T N

19,750

J1POWER LAW
34132
322.5

JTUKBULENT

 42.3

12.785

FOWER LAW
319
LAMINAR
.4

.110

SUMMARY:

TOTAL SURFACE 'LOSS
TOTAL LOANHOLE LUSS
TOUIAL BIT:8S

82
107

'BINGHAM
- 112

5
3

TUIAL ANNULAR LCSS;rM{Mw,h\fX,MW\ 7

PUMP PRESSUKE

UNACCOUNTED LCSSES

CIRCULATING 'FSI AT BIT

EQUIVALENT CIKC. DBNSITY, lb/gal

ECD W/CUITINGS ErteCT, 1lb/gal
FOR oD WI

~ose

0

563
617

9.26

9.26
19.30

1POWER : LAW
112
431
1073

2580
962
612

v.1Y
9.19
9.30



278+ .

" FORTESCUE No. 2 - 878 m

PRESSURE LOSS ANALYSIS

DATA:
PuMpP BSI = 2320,
MUD FLOW RATE = 1040,

RHEOLOGY: K n
LW - 1,955 -e 399

‘LEPTH = 2680.0 (VERTICAL = 2880.0),
MUD W IGHT = 9. 30

2 NOVEMBER 1078 -

DRILL RATE = 131.0,

MIb 1955 .399 .
PV = 7.0, YP = 15.0

SURFACE PRESSURE IABS (WEFFICIENT = 3

BASIC RESULTS:

HU!E VOHJH:.

ANNULAK VOLUME

VEKI'ICAL DEFPTH

MUD HYLenULTATIC LLPlh

Fukual ION ¢LUID (bP1H
. HYDKCSTALIC ESL s

MUL CYCLE TIME (MIN)

NOLZLES (1/32 INem): =~

JET VELCCI'tY
Jbl PRESSURL LRGP
BIl HYDRAULIC nb

SUKFACE PS1 LOSS

FROM DEX1H (F 2432 TO 2880 ft

S SR R

928 BBLS,
843

2880

2660

-1u2

36
- 20,00  20.00
363 FI/SEC
1094
664

114

i i e

LENGIB: 448 ft
DIAMETERS: ANNULUS = 17.500,
DOWN HOLE . . .
VELCILY: 53.7 ft/sec,

s

REYNOLDS NUMBER:

3221 5 ft/mm
- BINGHAM

186256

CRITICAL VEIOCI1Y: fpm 306.4

FLOW REGIME s TURBULLNT

PRESSURE LUSS:  psi 672.0
ps.L/lUGtt 150.0ul

ANDUBUS. .o -

VEBLOCITY: 1. 7>ft/sec, 103. szf.t/mm

BINGHAM

REYNULDS NUMBER: 2u750

CRITICAL VELOLTIY: fpm 293.6

FLOW RBGIME :

LAMINAR

RPM = 120

BULK GM/CC = 2.50

5211 CUBIC FT.

4732

~20.00

- JFOWER LAW

142176
357.9
TURBULENT
326.9
73.409

POWER iAw
621

295.¢
LAMINAR

PIPE ID, OD, JD = 2.813 7.750 7.750 inches




g
psi/l00tt .692 .284 ]

tSaEITIRAY 98
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' YPRESSURE )LOBS ANALYSIS

'LENGTH: | 1664 ft

MEIERS:  AWNULUS = 17.500, PIPE ID, OD, Jb = 4.276 5.0U00 6.500 mches
DOWNHOLL o o o oo B S———— st . o i et s L b s et
VELOCLTY: 23. tt/sec, 1394.£>tt/mm
. - BINGHAM - JPOWER 'LAW
REYNOLDS NUMBER: St 122%30 34664
CRLTICAL VELOCI1Y: fpm 300.2 322.5
FLOW REGIME: 1URBULENT TURBULENT
psi/l00£t 20.097 1 2. 972
ANNULUS. ..

VELOCITY: 1.5 ft/sec, 90.6 ft/min
BINGHAM POWER LAW
REYNOLDS NUMBER: 23286 561
CRLITCAL VELOCTIY S - P »oove s 2924y §ormr o vninas oo 2755
FLOW REGIME: o IAMIMAR ' LAMINAR
PRESSUKE L5S: psi . 8.9 3.1
psi/l100ft .538 .188

<‘ S g 8 S N S IR ST N D R R R S b sy PR SIS PR 8 S S SRR N R T el L WS ER N v memie e e

FROM DBPIH (F 331 'TU 768 ft

'LENG1rs 437>ttt

DIAMETERS: - ANMULUS = 19.124, - PIPE-ID, QD, JD = 4.276 - 5.000 - 6.500 inches
VELCCITY:  23.2 ft/sec, 1394.2 ft/min
BINGHAM 'POWER LAW
REXNOLDS NUMBER: 122530 34664
CRITICAL VELOCITY: fpm 300.2 322.5
. FLOW REGIME: . oo oo TURBULENT - . ‘TURBULENT.
PRESSURE I(SS: psi 87.8 56.7
psi/l100£t - 20.097 | 12,972
ANNULUS. .. ' \

VELOCITY: 1.2 ft/sec, 74.8 ft/min
BINGHAM FOWER LAw
REYNCLES NUMBER: e &LTXY L : 434 .
CRITICAL VELOCYIY: fpm 292.0 266.7
FLOW REGIME: LAMINAR LANMINAR
PRESSURE L{S8S: psi 2.1 .6
psi/l00tt .475 .146




YA T I TR

PRESSURE LCSS ANALYSIS

| FRUM DEPTH (F 0 TO 33Loft
 LENGEH: BLfE

DIAMEYERS: ANNULUS = 21. 200, WirE ID, OD, JD = 4.276 5. 000 6.500 1nches

DOWNHOLE: « o o = o

VELOCITY: 23.2 ft/sec, , 1394.2 tt/min

IR ISR TSRS AN T b G P R R v

- FUR. MUD WL .

- BINGHAM POWER 1AW
REYNULDS NUMBER: 122530 34664
CrIYICAL VEBLOCITY: »fpm 300.2 322.5
FLOUW REGIME: TURBULENT TURBULENT
PRESSUKE IABSS- PS1 v comines 006D o 42.9
psi/l100£c 20.097 12.972 .
ANNUL(b. .o ’
VELOCITY 2 1.0 tt/sec, 60.1 tt/min
BINGHAM FOwek Law
REYNCLDS INUMHE K 19998 324
~ CRLIICAL VELOCIIY:. f£gm. . - 291.6 257.4
FLOW RELIME: I.AMIM\R LAMINAR
PRESSURE IXBS: psi - 1.4 .4
pei/l100ft .413 .110
S BIIGHAM JPOWER -LAW
TOTAL SURFACE 'LOSS R 114 114
TOIAL DUNNHOLE -IKLSS 1161 644
TUIAL BIT L{GS 1094 1094
PUMP PRESSURE Cn 2320 2320
UNACCOWNTED IASSES o -64 463
CIKCUIATING '¥SI AT BIT « 1396 1386
EQUIVALENI' C1RC. DknSITY,»lb/gal Y.34 Y. 27
ECD W/LUTIIMSb EFERCT, lb/gal 9.34 9.27
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beflh = 3772.0 (VELKTCAL

LATAS

o TeEsCurs H T

= 3772.0), KeM = 1lb
MUD e IGHT = 9. 15

,MUD_FLOW RA(E = 5u5, AKILL WAE = 50.0, SULK Gly/CC = 2.25
. RHEOLOGY: K n
Low  1.228 .466
MIiu  1.226 .466
BV = 8.0, YP = 13.0 ,
¥ SURFACE PRESSUKRE "IC8S’ cowmcxwr =3
" BASIC RESULTS:
HOLE VULUME 668 BBLS, 3751 CuBIC Fi.
ANNULAK VOLUME: 558 3134
MUD HYDRUSTATIC LEPTH ™" ™37 ™"
FURMALION FLUID LEPTH 102
‘ HYLKCSTATIC BSI ‘ 1762
MUD CYCLE TIMe (mIW) 52
NULZLES (1/32 INCh): 18.00 16.00 16.00
. VE1 VELUCLTY . 2T FO/SEC
JET ERESSURE LRGE™™ oot
B1T HYLRAULIC HP 114
IMPACL PUECE (Lb) N 520
SUKFACE ¥51 LSS 29
* FKQM DEPIE 3234 ‘I'O 3772 £t
LbanvGiHe 5% ft
UTAMFI P RS DTS = 17 2&0 LBTLe: Tia nﬁ TR N e B *h I e I ¥z} T TR ivAh s

e Moy,




DOWNEULL . . «
VELOCINY:  26.1 ft/sec,

REXNOLDS  NOMEER: "7} § 73 1HIF;
CRITICAL VELLLLLY :;*@mfpm )
- FLUW Rbolivk:

1564.3 ft/min

PFUWBR LAw
35366

326.8

_— TURBULENT

" PKESSURE Losss “psi T 2229 T

. 147.2
psi/l00ft  41.429

27.367
ANNULUS. .. .

VELOLLAY 2.3 ft/sec, 137.5 ft/min
BINGHAM POWEK LAw

REYNULDS INUMBER: 10951 o 848

" CRLTICAL VELOCTIY: fpm ~~~  283.7 329.0 T
FLOW KEGIM: LAMINAR LAMLNAR
PRESSURE I8S: psi S 7.2 4.2
psi/loitt 1.344 L7861

FROM DAMIH GF 2624 TU 3234 ft

DIAMETERS: ANMULUS = 12,250, PIPE iID, GD, JD = 4.276 5.000
VELAUCIYY:

6.500 inches

11.3.ft/sec, 677.0 Et/min
BINGHAM

51221

eOWLER LAW
 REYNULDS BUMBER: 11897
CRITICAL VELOCITY: fpm 254.4 289.6
FLOw REGIME: ) - TURBULENT TURBULENT
PRESSUKE LOSS: psi . 22.8 ‘ 19.1

psi/lU0Lit 5.551 4.663

ANBULUS. ..
. VBLAWLLLY: 1.6 ft/sec, 99.0 ft/min .
BINGHAM POWER LAw
12697 - 045
CRITICAL VEIACTIY: fpm 278.7 283.0
FLUW Risslmb s LamlnAR LAMINAR
PRESSURE (LSS: psi 3.3 1.4
. psi/lluft ... .bl4 , .330

REYNOLDS NUMBEKR:

FROM DBeIH U 331 TU 2824 Lt

I LENGTH: 2893 £t

DIAMEIERS: ANNULUS = 12.615, FIPE ID, OD, JD = 4.276 5.000
LOWNHULE . . «
VELALLiY:

6.500 inches

11.3 ft/sec, ©77.0 ft/min
i 6K DM Y T AT




REXNOLLS NubitisRe 51241
CRLIICAL VELOCILY: fpm 254.4
e FLOW REGIME TUKBULENT
thb‘bﬁh* TJGSS;E’ PELEOLLING 13%.4
e "PSl/l 80 5.551
, Amuwa. ..

1loY/

289.6

TURBULLNT

lle.3
4.663

SUMMARY S

BINGHAM
LOTAL SUKEACE KBS 29

TOlAL BIT LALS 367
TUIAL ANNULAR ICSS ‘ o 31
UMY - PRESSUKE 850
UNACLUUNLEL [ABSES 1
CIRCOTATIN, kST a1 KT 1513

VELOCITY: """1.5 "t/ /sec ‘“‘“"“‘92‘.3"&/;111:: Tee——
© BINGHAM FORER LAW
REYNOLD> NUMBER: ' < 12434 593
CRLTICAL VELOCTIY: fpm 278.4 278.7
FLUW REGIME: LAMINAR LAMIMNAR
PRESSUK LUGS:  psi oo les T4
Tpsizloott T I3 ' .97
o
- JPRESSURE 'LGSS ANALYSIS E
FROM DBrin (F 0 TO 331 tt
DIAMETERS:  ANNULUS = 21.200, PIPE ID, OD, JD = 4.276 5.U00 6.500 1inches
ViBLACLTY: 11.3:ft/sec, 677.U.it/min
BINGHAM FOWER LAW
A .. FEYNOLDS NoMBEk: 51221 e AABIT i e -
‘ T CRITICAL VELOCITY: - fpm = 284.4 289.6 - ’
FLUN REGIME: ‘ TURBULENT TURBULENT -
PRESSUREL LOSS: psi 0 18.4 15.4
psi/loutt 5.551 4.663
ANNULUS. ..
o, VBUKLLIXE L5 At/sec, B.2it/mn e e s A e S 4o e s e
S NGA ™ R R LA e \
REYNOLDS NUmbER: 8360 146
CRLUIICAL VELOCTIY: fpm 274.3 219.3
FLUN RBGlMis e LAMINAR LamlnR
PresSSukbk LLBS:  psi 1.2 .l
. psi/ldure .358 USY .

HOWEK - LAw
25

298

387

13

850

123

17Q8

N




Enulvanelvlt ik, L&L\;iu, ib/gyal
ECD W/CULLINGS kFELCL, 11b/gal
s FUR MUb WL

¥

Ye 26 Y.L o
4. 26 Y.17
Y.15 9.15
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PRESSURE LOSS aNALYSIS

" DATA: DEPTH = 4508.0 (VERTICAL = 4508.0), KRPM = 120
-~ PUMP PSI = 2730, MUD WEIGHT = 9.10
MUD +LOw RATE = 950, Dk1LL RATE = 55.0, bulk GM/CC = 2.20

T Low 1.6847.4157TT |
Miv  1.684  .415 . L =
PV = 7.0, YP=14.0 - . .

SURFACE PRESSUKE LUSS (OkEFICIENT = 2
BASIC KESULIS:

PRI R SN O R G . ek S SAMSE PR s s D ST PN e s e e

HOLE VOLUME 775 BBLS, 4354 CUBIC FI.
ANNULAR VOLUME 2% 648 3636 ,.
VERTICAL Dhrin 4508
MUD hYU(OSTATIC ﬂ:-l:’lti 4488
@ moxeomaric BT T 2120
7 MUD CXCLE TIME (MIN) - 32 |
NGZIES (1/32 INH): 7 16.00 18.00  18.00
JET VBLOCITY 409 FT/SEC
JEL FRESSURE [KQP 1361
| BIY HYORAULIC b T54
A o b e e T
SURFACE PSI LSS - 63

| FRM DEFIH F 3970 TU 4508 £t
LENGEH: 53 ft

DIAMEIEKS:  ANNULUS = 12,250, PIP& lb, OD, JD = 2.813 7.750 7.750 inches
DOWNHULE . . o

VELLI1Y:  49.0 ft/sec, 2942.8 ft/min ;

BINGHAM ' POWER LAW
REYNOLD> NUMBLR: 166479 97771
CKITICAL VELOCITY: fpm 300.1 347.0
FLOW Kisolik s TURBULENT JTUKBULENT
PRESSURE, LOSS:  psi 673.9 347.9

nai /100f+ 125 281 hd 74




ANnULUS. ..

VELAJLI'I!‘ 4.3 ft/sec,

258.7 ft/min

BINGHAM FUWER Law

meuﬁ“’mum e B 23415 2063

*CRITICAL VELOUTIY: “fpm 29301 348.1

FLOW RiolMS: CLAMINGR o LaiMlwR

" PRESSURE LL8S: 'psi g.0 6.1
p51/100tt i 1 482 1.131

¢
PRESSURE [{BS ANALYSIS

FROW DECTH OF 2824 TO 3970:ft '

' LENGIHs 1146 £t
DIAMBTIERS:  ANBULUS = 12,250, elvk 1, OD, JD = 4.276 5.000
VBLUCITY:  21.2'ft/sec, 1273.6:ft/min
' BINGHAM YPOWER ' LAw
REYNGLDS NUMBEKS 1u951y 30845
CKL1IICAL VBLOCITY: »fpm 293.7 311.0
_ BLUW REoIMs:  CBURBULENT o MUKBULLENT
JPRESSUKE ILSS: psi 192.3 129.8
psi/l00ft 16,781 11.323
VELCLLY: 3.1 tt/sec, 166.2 tt/min
BINGHAM \HOWER 'LAw
(REYNOLDS BuMebks 27148 1505
CRITICAL VELLCTIY: fpm  268.8 305.6
FLOW RiIME: : LAMINAR LAMINAR
PRESSURE 1OSS: psi 10.2 5.7
psi/100tt .86 .498

FROM DBEPTH & 331 TU 2824 ft

 LENGL'HS 2443 .ft
~ DIAMETERS: ANBULUS = 12.615, WPIPE ID, 0D, JD = 4.276  5.000
DUNNHOLE . . . _
VELOCINY:  21.2.tt/sec, 4273.6 ft/min
BINGHAM FOWE K LAW
REYNGLIS Numigk R 1u951Yy 30845
CRITICAL VELAL1Y: fpm 293.7 311.u
FLOUW REGIME: 7 ""qURBULENT ~ TUKBULENT
PRESSURE LABS:  psi 416.3 282.3
psi/l00tt 16.761 11.323
ANNULUL. ..
VBLCIAY:  2.9.1t/sec, 173.6 ft/min

KT MrtAM

A RVE R Bl

©.500 inches

6.500 inches




REYNOLUS WUMBLK: 26586 1376 (R
CRLTICAL VELCTIY: fpm 288.4 301.5
LAMINAF LAMINAR
11.2
.451

: 329
I et rpsnn.. o8 pS]. / 11 Uﬂt t

e

e e

. PRESSURE LOSS ANALYSIS '

' FROM DEMIH (F 0 TU 331 tt
) LENGIH3 331

IAM:;‘IERS ANNULUS = 21, 200, 1PYIPE ID, OD, Jb = 4.276 5.000 6.500 inches
; VELLCITY: 21,2 ft/sec, 1113.6 tt/min ~
: o BINGHAM JFOWER -LAW
* REYNGLDS NUMBERS 109519 30845
CRITICAL VELOCITY: fpm 293.7 311.0
FLOw RLL':IM:.. TURBUI.ENT TURBULENT
psuloutt 16 181 11.323
VELLCITY: .9 ft/sec,  54.9 ft/min
B1NGHAM FUWER LAW
KEYWOLDo WuMbeR: - 17874 3u8
. CKRLATCAL VELMCTIY: £pm. o 2080Y e 28500 0 e n
FLOW REGIMb: LAMINAR LAMINAR
PRESSURE IQOS5S:  psi 1.3 o3
psi/zl00tt 7 .386 L095

B .

TOIAL SURFACE LBS = . 63 ' - 63
TUIAL LAMNBOLE LSS 1340 797
TUIAL BIT LUSS 1361 1361
~ LULAL ANNULARLOSS —ervprrmspepmmgrapmrgrr e 80 R X SO I
' BUMP ) PRESSURE T 2730 2730
iUNACCUUNTED LOSSES o =14 a5
CIKCUIATING ¢SI AT BIT 472160 2143
ECUIVALENT CIKC. LENSITY, lb/gal y.23 y.1b
ECL W/Lu‘l‘llt\bb EFFECT, lb/gal y.23 9. 16
, FUR .8UD WL .. e Qe k0 e e e Q0L e e

e e ; A I DS Py D e S T S R S SR RO S LR 108 T AL ST o A R - SR SR S
¥
]
¢
i
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FORTESCUE No.-2 - 1615 m 6 NOVEMBER 1978
FREODURE LLoS ANALIS IS »
DATA: DEPTH = 5296.6 (VBRIICAL = 5298.6), REM = 158
PUMP P51 = 2760, HUD WoIGHT = 9.10
MU PLOW rALE = 93U, Lwrlll r&lE = <20 U, bULln Ly LC = 2.2U
th;uuom; K on
' LOw 7 2.4837777, 387"
Ml 2.483 367 -
kv = 5.0, YP = 18.0
SUKREACE PReSSURL LG5S LDhtFlLIhNT 2
BAolL unbugib- A
‘ HULE VOLUME 891 BELS, 5001 CUBIC FI.
ANNILAK VOLUME 744 4175
vikirleal Lbrain 5289
MUL Y LeoTAT IC Loi/lt 5279
FUNMAT ION rLUlL wePlLH lu2
;,.\\5ﬁv<rg\\)~”wmwmncvv mr* EE e G s 1493 % g Ty S o e s:'f\ s oo Nenn
MUD (YCLE TIME (M1 . 38
NOZZlEs (1/32 IiCu): '16.00 16.00 - 1B.0v
bl velalix 40U Fi/oeC
Ji'l FRESSUKE DR 1304
Bll HYIKaULIC HP 7086
rwwIFﬂ';Ma EUW(LB) R D R & L,I53@%%4,’%«&."rr;;"'":'a@vw~wv,~wf* LY N AR ST L L ey SN DY NS e e Rt vl s
SURFACE ESI I4bS o '60

FkUv DeFlh ¢ 4761 QU 5299 ft

LENGTti2 53 ft
DlarniiukSs AnnULLS = 12,250, PIFe 1u, UL, JD =
LOWNHOLE. . .

VhLELlll' 4o U It/sec, ZdbO 8 tt/mln

"BINGHAM
REXNCLLS Nubisk R 142602
CHLTICAL VEUALILY: fpm 340.4 .
Fow beslivks ¢ LURBULLINT
PRESSUNL ob:  psi 006.1

123.806

psi/ibott

2.613 7.750 7.750 inches

78583
406.6
Uk uLLNT
336.5
62.544

#2

T RO IR SRR e




BNINULUD ¢ ¢ » R 3
VLLIY: 4.2 tt/sec, 253.3 ft/min
B1NGHAM BUWER Law
' reame 20057 1545
‘CRITICAL VELLITY s=sfpm -+ ;5 " 332.4 408.4
FLUY KoM : - LAMIMAR Lanlbek
psi/zlo0tt 7 1.889 1.446

& @ L I = 5l
! PRESSURE 'LUSS ANALYSIS

' rical Dt @ 2624 10 46T
LENGIH: 1937 £t

A NMETERS ANNULUS = 12,250, PIFE 1L, OL, Ob = 4.276 5.000 6.5U0 inches
' VELOUCT1Y: 20. 8 ft/sec, 1246.7 ft/min ,
. BINGHAM POWER Law
REYMNULDS iNUMLEE K L 93812 23934
CRLIICAL VELCLI1X:  fpm 333.1 307.7
FLUW REGIME: TURBULLNT TURBULLLNT
psi/l00tt - 1o.588 11.126 : -

ANNULUS. . . ~
VELLCI1Y¥:s 3.0 tt/sec, 182.3 tt/min ° :

BINGHAM POWLK Law
REYNCLDS UMK K3 23254 1103
CRLLIICAL VELATY S, fpm . 3705 i 30244
FLUn RilodME 3 " LAMIMAR LAMIMAR
PRESSURE LUBS: psi , 22.0 - 12.0

psi/l00tt 1.134 ' 652

Y L R S VL e i B R = P RS 2 R Y R e Y e S s A P S SRR T BT T AT 5 e R e R SRS Y
& £l g
s

| FRUM DB¢Tn F 331 TU 2824 £t -

LbiNG'Lis 2443 {t

DIAMELERS: ANNULUS .= 12.615,. P1PL 1L, Ou, JD = 4,276.. 5.000. 0.500.10CHES . o v mmmons o
bOWNHULE . .
VELUCL1Y: 20.8 :ft/sec, 1246.7:it/min
' " BINGHAM : VPOWER LAw
REXNULDS NLMBILKS Y3pl2 <3934
CKLTICAL VELLLLLY: fpm 333.1 367.7
Phiw KRilodeks o JLURBULENT oo JURBULENT
PRESSURE LOSS:  psi ' 413.5 <77.4
psi/l00ft l10.588 11.126
ANNOLUS. .. !
VELUCL1Y: 2.5 tt/sec, 169.9 ft/min
BLNGHAM Eowbk Law
- REYNOLED NUMBEKS e o oo @0 T3 i e <. 1004 ...
CRITICAL VELCTIY: fpm  327.1 357.9
FLUNv REGIME: LAMINAR LAMINAR
PRESSURE LOSS: psi ' 26.8 ’ 14.8
. psi/luvtt 1.077 .59




| kﬁkbbuhh. LLSQ ANALYSL

| F 28

FrUM DbFrn O 09U 3310ft

LeNGIw: 331ttt

DIAMLYERS:  ANMULUS = 21.200, PIEE ID, OD, JD

= 4.276 5.000 6.500 inches

LOUWNHULE. . .
VELAALLLY 20.8 tt/sec, 1l2de.7 ft/inin
) BINGhAM WHUWLR LA
_ REYNGLDS NOMBLK: 0 93db2 23934
" CRITICAL VELOCITY: fpm  333.1 367.7
FLOW REGIME : TURBULENT TURBULLNT
PRESSURE IbS: psi 54.9 36.8
psi/l00tt 16.568 11.126
ANNULLUS. ..
VELii¥: .Y ft/sec, 53.7 ft/win
' BINGRAM POWER LAW
REXNUIDS NUMBLR: , 15311 213
CRITICAL VELOLTIY: - £pm . 323.1 295.8
FLUW Rk ik 3 LAMINaK LamiNaR
PREOSSUKL LbS: psi 1.6 .4
e pS1/100LE .490 .131
SUMMAKRY 3
BLiGHAM POneK Lew
 TUIAL SUKFACE LbS o 6U _6U
TUIAL DUWNHULE LOSS 1456 6566
TULAL pl1 [ABS - 1304 1304
TUIAL ANNULAR HABS 61 36
PUNE PRESSUKL 2760 2760
UNACCUUNTEL LUSSES -121 494
ClaCulallMs #81 AT bIT 2554 3 ... 4529
EGUIVALENT CIRC. LENSITY, lb/gal 9.29 9.20
ECL W/CUITINGS EFFECT, lb/gal 9.29 $.20
FUOR MUD WI $.10 9.10
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PRESSURL LAbS ANALYSLS

G g e L i T

DATA: LEPIt = 6616.0 (VERTICAL = 6618.0), ReM = 160

PUMP FSI = 1025, MUDR WEIGHT = 9.10

MUD rLw R&IE = 525, Lki1LL RATE =

66.U, bULK OMW/CC = <.

oﬂ'/}sc uEe ﬁ‘&v

<45

- LOW L6677 .585
Mlb .067 .585

BV = 12,0, ¥P = 12,0 © o

UREACE PRESSURL LUSS UUEFFILIENT = 2
‘bﬂ. KeSULTS s

- BULE VOLUME
ANNULAR VOLUME .
VERIICAL LéFin
MUL HY LKSTATIC Lbkln
FURMATION rLUID LEEThL

1083 BBI.&, 6080 CUBIC FT.
901 5058

66148

6598

102

st

SIS N ST RN T S SN A R

" HYDROSTATIC BSI
MUD CYCLE TIME (MIN)
NOZZLES (1/32 InCr)s =0
Jil VELALCLLY
Jb'i PRESSURE Lik(y
Bl HYLRAULIC HP

“18.00  16.00  15.00
226 F1/SEC

. 416

o 1zi

" IMPACI FORCE (Lb) _
SURFACK £SI LGS S

PR R

559
2l

sOn Lkl OF 5991 TU 6618 £t

LENGTH:

blAdeibkS:e
LUWNEULE . . .
 VELCITY:

ANNULUS =

627 tt“""”" -

lz.. 250,

Vike 1, Ou, JU = Z.613 7.750

7.750 inches

L21.1 ft/sec,

REXNGLDS NUMohRe )
CRLTICAL VELOCITY:  fpm -
PLW KEGIM: 2

PRESSUKE WUBSS:  psi

VELLILY: 2.4 ft/sec,

REXNOLLDS  NUMEBL KRS
CuTICaL VELALTIY: fpm
FLUW KiGlME:

psi/100ft

.2626.3 tt/min

Lpsijleote | 47

" PRESSUKE LBS: psi

BINGHAM 7 EHOWER LAw
53667 31126
93.0 0 - 316.3

QURBULENT TURBULENT
300.6 227.9

143.0 f£t/min
"~ BLRGHAM FOWER LAW
7546 1009
2uU.6 313.6
Aamlvak 0 LaMlNeR
b0 ' 4.4
1.279 .706

36.352 ..,
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PRESSUKE IAbS ANALYbLI1S

FKOM DEFIh W 2624 10 5091 ft -

LibsivGiks 3167 1t
DIabgibks:  ANwuLub = 12,250, rlbn 1u, Gu, Ju = 4.276 5.000 ©.500 inches
DONNEOLE. . . ‘ o
VELAITY: 11,7 ft/sec, 703.8 ft/min
' BINGHAM YOWER Law
REYNVLDD iNUMBL K 35306 12156
CRTICAL VELWLLYY:  fpm 201.6 266.1
CFLUW RBIdE: QURBULENT IURBULLNT
" PRESSUKE LeS:  psi 0 203.5 ' 165.1
psi/l00£t 6.427 5.846
ANNULUS. .. .
VELOCL1Y: 1.7 tt/sec, 102.9 ft/min
B1NGHAM FOwBK LAw
CREYWULDS Nuplbeks 0752 645
" CRITICAL VELOCTIY:  fpm  272.9 256.0
FLUW ReolviEs : - LAMINAK LAMIMAR
PRESSURE IASS5: psi 24.1 6.6
psi/luiit .762 271
FROM DEFTH GF 331 TO 2824 £t 7 -

LbnGits 2493 ft

DIAMETERS: — ANMULUS = 12,615, 1PIpE"Ib, 0D, JD = 4.276 5.000

DUWNLULE . . o
VELLUCITY :

REYNULDS NUMBE Kk

- CRLLTCAL VLLpulix;wmtpmmw

11.7 ft/sec, 703.8 ft/min

BinNGhAM
35306

" FLUW REGIME: CTURBULENT
PRESSUKE LSSt  psi 160.2
pei/l100ft 6.427

ANNLLUS. ..

VLA LLX e 1.6 tt/sec,

ERT AR W

REXWOLDD suiBb ke

G TICAL VELLATIY:  fpm

FLOw Kol

PREODURE LAbS: Esi
psi/l00tt

$5.9 ft/min
BLNGHAM

212.4

8570

L.eolo

FUnbk Law
12156

66,1

TURBULENT
145.7
5.646

FOnwbeR Léw
768
250.7
LAMINAR
6.0

. 240

--------

6.500 inches




2 LHETIBERY (ﬂ

IPRESSURE  LABS MALXblb

AL %é@"”%@"@ é,@?iéf' %@32

Q‘X

5 m" uﬂy"‘mm. M

t

s S S — Loepeeit e

FGM DEFIH GF 0 TO 331 ft';ﬂ i

LENGLHS 331 tt

- DIAMEIERS: AmuuLUD 21 Zuu,

Qplkb 1o, OU, o = 4.276 5.000 b.50U inches

DOWNHULE . . . ¢
VELLCTTY:

REXNOLDS NumBh ks
CRLITCAL VLA LiY:
@ Fion keoLE:

fpm

ANNULUS. ..
VeLC11Y:

 REYMOLDS NUMHks

- 11.7 ft/sec.j

L AURBULENT

703.8 ft/min

FOWER 1AW
12156
Z06.1

BINGHAM
35306
20l.0

T CRITICAL VELOUTIY:
FLOUW REGIME
PRESSURE 10SS3

1ULAL BUREACE LUbS
TUIAL LWNAULE LSS
TUIAL BIT LSS

RS SRR R AT €A AT

s

T T RN S R TSR TR

TpsiT ©21.3 ' 19.3
psi/l00ft o 6.427 5.846
.5 ft/sec, 3U.3 ftt/min
BlLGhAM POUWLK LAn
fpm  266.2 181.3
‘ LAMInaR LAMIMAR -
psi G T | .1
psi/i100it .331 .U36
o SiUmw:‘M*’ EAEE R A i ‘;:‘,‘3" { R e e B
o BINGHAM e FUWER LAw
21 <l
686 578
416 416 e e e e B 13 < P E—

TUIAL ANNULAK ILSS™
Pupb PRESSURL
UNaCCUUNTED LABSES
CiniULALING kol Al blIlt

BLUIVALENT CInC. LenNSITY, lb/gal
ME.UJ W/LUl‘llN.ab LHLCI lo/gal

e 517
L 1025
g -l49
3107
Y.22 9.13

9.22

9:~10 AR S G o vy

G Y B R

[ ————
i T
i

SN S SRR <r




FORTESCUE No. 2 -  2235m

8 NOVEMBER 1978

LATA: s = 7333.0° (VEKUIGAL % 7333.0), ket = Lou
T o PUME Fol = 206U, T MUD we LGHT = Y. 1V

uUL rLum hblb S/U, ERlLL’RATE =.l¥§19fMMEPL“ umygcl=rz.2u

| RhbOLUGY s ik n
' Lnw  1.003 526
Miv  1.0uU3 .5H2b

v = 11.0, Yb = 14.0

 SURFACE PRESSURE ™ LO6S "(OEFFICIENT = 2

BABIC RESULIS:

hULE WL
alnulak VO LUME
Vekillal bLbrelh

— MUD BY B(LS%TICE ,mwﬁwzwvm g ot

Fural ION e LUID WbPln
HY bUSTATIC BST
MUy CYCLL wdds (fadiv)
Meoslivo (/32 Liwi):
il VeELACLLY

BT FRESSUKE TRGE ™
BlL HYinaULIC Hi
IMPALL FUnE (LE)
ounrall ol Liod

R S RS

1167 BBLS bbb CuplL U,
98y 5546
7333
gL v
10z
3454
40
.00  1ls.U0U0  20.0U
3b7 rT/okL
1200 " e
649l
1769
65

FKUM DEETH (F 6706 TC 7333 £t °

Lbsibs bz7 It

§ s ¥ SR
ulﬁmn¢nﬂa ANNULUb = l&.ibu,
DOWNHULE .« . . .
VELLC11Y . 50.1 tt/sec,‘

REXNULLS  INUgiEL e

FLUW Kb lok 3 ,
PRESSUKL [4oS:  psi

psi/z100tt
ANNLLUS .
VLLLLLLI' 4 4 tt/sec

Rh!muLUD NUMB&R' =

CHULiCAL VEICCTIY: fpm

FLUW RieG1ik s

PRESOURE ldbb:  psi
ps1/100tt

264.2 tt/min
— bll’ﬁ::ﬁﬁm gt e ey e

e SR

CBlbs U, OD, b = 2,513 7.750 7./50 inchies

3004.7 tt/min

BLNGHAM Huwok Lesw

luglv/l 75616

jll.u .“,:»17»»,, e v Jq'}‘b .

© TURBULENT ' YURLULENT

892.5 555.0
142.340 8y.509

BUWEK LAW o oo

15214 2111
299.7 346.5
IAMIMAR Lab iR
Y./ 7.2

1.542 1,152

FonTes




G0 vosome

]
SuLSIHERY &8

< R T T N

FROM DRFTH G 2824 TO 6?66 :tt'
LENGiH3 o 3882 ft

DIAMELERS AnbuLus = 12,250, 1P1rb 10, 0D, ub = 4.276 5.000 ©.5U0 inches
{ vELWLIaY: 21,7 ft/sec, 1300.4 tnﬁuln
: o BIW ‘ POwbK LAW
REYNOLOS NuMBER: <71161 ' 27426
CritICab VelclsXs ipm 3uU.7 299.5
pLun Koesldives LURBOULENT JUKBULENT
e PRESSULRE J.L.bb.«, B o153 UT— TS 7Y | IO S ~ 508.0 e s o A S e e T SR
. psx/l()oz:t 19,070 14.632
© ANNULUS... ~. :
VELOCTIY: 3.2 tt/sec,’ 150.1 tt/min
BLiNGi1AM POWEK LAW
. REYNOULDS INUMBb R 1704y lob6
o OB B AGAL VELIA ALY 3 fm S 1 S 1§ N - S T
PLOW REGIME: ‘ WZIMK LaMliaR
PkeSSURE ILBS: psi 350 . 16.u
' psi/Zl00tt 7 L802 .464

Qi S S SR Y TN A A S Y

© FROM DBFIH (F 331 70 2824)ft |
LEiNGIh 2493 £t

DIavikTERS s - »Auwwbmwumlb.w ;yumﬁ,duw Ulay Jis- B, 270 D BUU ~ 0. DU ANCRES o wemwsin s o smon sosms oo oo
bOWNRULE . . .
vBLOUCLi¥:  21.7 sft/sec, 1300.4 att/mm y
* BINGHAM S POWER LAW ¢
REYNULUD INUMBL 3 71161 27426
CRITICAL VELLLINY: fpm 300.7 245.5
oo Bhal A BUAS LIV 3+ orome o A UL ANT e s LIS A INTL o - vt oot s 6 i S SRR AR T R S
PRESSURE IALS:  psi 45,4 364.8
_psi/loott . 19.070 - - 14.632

ANRULUDS. ..
VeiLliY:s  3.0.tt/sec, 177.3 tt/min
BLNGHAM Bownh Law
e REXNMILAID - INUDISE R 8~ SESR—— D) I J— S |3 J——— N O ——
Crd LICAL VELURTIY: fpm = 292.3 265.3
FLUW ReslIdes - IAMINGR - LAMlNaR
PRESSURE LASS: psi ©21.3 o 10.3
pei/1001t 054 414

PR

x

e e




s o

| FRUA DBMIH ¢ 0 TO 33Lort

331te

'LENGT'HS
DIAMETERS S AnbublUs = 21, zUU, elen .Lu, Ub, Jyb = 4.270 5.000
LOwINEOLL e o o e e
VELAL LY : A 1 tt/sec, 1300.4 Jtt/mln
BINGHAM HUWEBR LAW
REYNULDS NupMEE RS 7ilol 27426
CkLACAL VELALLY:  fpm 3u0.7 299.5
FLUw RbEaolek s LURLULENT TURBULLNT
PRESHURE lAbS:  pSL- « e w3l o on 4b.4
psx/lUOtt 19.070 14.632
ANNULUS. .. ~.
VELOCITY: .9 ft/sec, 56.0 ft/min
Bl NGhAM PUWLK LAW
REYNULLS MUk ke li614 432
e ClL R AGAL VELAALLY § £ o - & T 215.5
PLOW REGIME LaMInaR LAMINAK
PRESSuRE IABS: psi 1.3 .2
psi/100tt .387 .U70
DML
' BINJHWI
TUIAL SURFACE '1458 : 65
TULAL UmNEULE LAUBS 2171
TUIAL bI'l U6S 1220
s WULAL ADULAL - LUDS commmsmmmpg s o sy~ @4 o
yeurly PRESSUKL . 4660
UnaCCUUNTEL 1IABSES - =-864
CInCULALING PSI &' BIT © 3521
EQUlVALENT CIrC. LenSITY, .Lb/gal v.25
ECU w/OULLINGS eebbCl, lb/gal Y. 25
SV UURUIY . 7= .71 816 19/ W 9.l0
N . s e

A A SR R AR S e,

v.5Ul 1nches

"o

WOWER LAwn
b5
1536
1220
30
2060
-1%b
3490

9.17

Y. 17

Y.lu

Lol
£

S RS S E e LS NSRS e T g e e S



7 PRESSURE LUSS ™ BNALYSIS e
' FORTESCUE No. 2 - 2420m :

9 NOVEMBER 1978

LalAs  Leraea = 7935.6 (vzmlu,b
pUME FS1 = 2370y
et MUD FLOW RATE = 955:f
RHEGLOGY § K n
LCw l.ucu 953
i\'nlu 1. UZ.U 555
14 U, lb U

7939.0),

UL we 16T = Y. 30
TPRILLVRAIE = 35.0,7

REb =

125

DU st

¥

SURFACE PRESSURE iﬁbb LU&FFICILNT

bASIC RESULEST

bl MU LUME

1z76 Buls,

1Uel

. Anmulan VOLUEL
U VERLICAL Lokt
Mub B LBTATIC Dhrih
PURMATION PLUID L&PTH
By ueeialle bol
Muby CYCL wlme ()
NUGslbs (132 .I.L\Ln)
okl VELLLY
Jel brbbouke LRGP
BLY RYLRAULIC RP
lakAds Purln  (Lu)
sunraCe ESL Laed

20200

7940
: v7929

102"
383
53

kY
1409
674
1152
65

B N g T

le.ut |
FL/oeC

7i62 LUple ri
5%6u

<.

For Tes

R S i T e

NBUIR . G@VCC o 2' 20 B T S ISR T

RS

e e e

- 2

FKUM DEFTH GF 7313 TO 7940 ft =

LG Lae 627 it

@i -
MJM«hULb .o
VEU IS s

ANNOLUS = 12 250,

49.3 tt/sec,

PIBETID, 0D,

2%58.2 tt/min

bl wGnal

REYnULda  Nupis e

ChbaiCads VLLLLLll' f}m

o516
334.

"FLUN REGIME s
Exbdoune KoS:  psi
psi/loift
Anbwbhivo. ..

VEiAALa1: 4.3 1t/sec,

ﬁi}}{bU ,lbﬁ‘T P IR

920.6
147.79%0

260.1 ©t/min

_BlulonAb

CRLIICAw VELLILY:  fpm

Prlw RiGelmu: "

FRioouhL LAoS: Sl
»S51/100tt

1y T

320.4

LAMINAK

11.2
1.76u

D ="2.6137 7.750777.150  incnes”

Powb.iw Law,
blleo
377 * b R R D B 7RSS
tlUwULLM‘ B v Soee R
©07.7
G0.92Y

Fowels cabe
‘ 1630
375.4
Lafiak
.3

1.316

s

TR RER

R R B S U I RS




SRR —

P RRATION %@%%35’%@2

2 uEEaRy 66

et

Pz

rRG LiEFLG o 2e24 1C 7313 Lt

R T T G gE g T e
LIAMEIERS:
Dot . . o

Vi laa: 21.3 tt/sec, 1leou.3 Lt/ian
) B NG

,,,,,, REYNULDS NUMHE RS ™ oo g g e e

ChilICaL. VEILLLLY fpm 321.7
Py REGIME g TURBULENT
PREOSURL LWADLS  pSl bbl. Y
psi/luuit iv.8ul
AL‘JL«ULU-J. ..
VELLCLUY: ™
‘ BINGHAM
REYNGLLS NuMbbks R 13v45
Craddenn VeAYIY: 1ipm 311.06
L bbb e Lapilnar
ErbobUbw wAbb: psi  de.b
o A 1T

T3.ltt/sec, ISt in T

1036

| ANNULUS = 12;250."‘zmw‘*m, CD, Jb = 4.276 5.000

runvii Léw

Jo6gL

321.98
IUKBULENT
11U, 2

15,623

FOWER Law
1493
311.1
Lamlie K
é.ﬂ 3

FRUM Liswiu & 331 10 2024 it

Lk kg 2493 tt -
piArg Lrkoe
LUknbOLE . o
Veoalix:s o zi. 3 tt/sec, lZuu 3 Lt/min
e - v BINGHAR
ReYvoLib NoMilKs - 56258
CrdwICaL VELOCIiY: fpm . 321.7
LW Ko ¢ LU L ULLINT
EREOSURL fAbb:  pol 455.0
pSi/zlulit 15.860l1

2.9 tt/sec, 174.5 ft/min
: BINGHAR
RbanUbio Uil 13656
Crandlal veAL1Y:  fpm 3i1.14
FLOW bBG1EL ¢ LésinTiwaa.

(/AT SN H

PRESSURL LiSS:™ psi™ """ ™" " 24.4
psi/l00tt : bl

ANNULUS = le.6lb, plbi AL, CL, oL = 4.270

S OWRK 1AM

22961
321.b
FLT NI
394.9

POWER lAw
1307
Jub.1
Liaidiw.ic
11.5

.46z

.519

L.LUL

15.be3

o R

©.500 inches

ws 4

v. 5ul 1ncnes

e S G S S



g

. H\L\ULU&D. .o

e

' ERESSURE" LSS MNALYS TE™

e

FLORRTION LOGE

SURSINIARY 3

e -

Feddi Dokl 0 U TU 331 1t

ey

ji!

T

DIAMLIERS:  ANNJULUS = 21,200,
DUWNGOULE . o .

VislAA 11X 2 21.3 tt/sec,

P l‘EX‘wuﬁ ,inR: L PR
CriuICal VELATLY:
FLON REGIME

Prrbbuil, AbS:

'fpm

ps1

psi/luuit

TVELLCLIYY: LY fr fsec,”
REYNCLLO NUMbk e
Crdrllal Vel ALIY:
FLw kinsdrds e

| Frebsunbh b3

tim

£l

" PURBULENT

s /100EE

VPR 1D, OD, JbD = 4.276 5.000

1260.3 tt/min
BSLNGHAR
50258
321.7

o _J:LWLL\ LAaw
321.8
TURBULENT
5¢.4

15,643

©5.5
15.801

RUWbEK Léaw
404

L20.U
LAMLNGR

ol

BINGHAM
. Slobe
3ud. 1

Lapilbe i

1.5

SUFIMARY S

BIlsslial

TOLAL AANEULE Libs

TUIAL BIT LU6S EL

TLAL AlvuLEAR LASS
roril rhibbUkL
UnaLQUUINTEL LA SES

S0 2375
Sl 1209 .
g4d
2310
—1362

Com

T CIRCULATING  PS I° AT BIT ™

ELUIVALENT (IRC. DBNSITY, lb/gal
lb/gal

ECD wW/CUTIINGS EFFRCT,
POk 1l Wi

39067
9. 48
- 9.48
¥.3U

s

s gy ®

N S e R

LTS o s S
o R G R G S R L 2 e 3 AR A g S o e St SN o e A g g g NG R s Rt

©0.500 inches

RS e

AN e e e SRS R e TS T o AR SR, revy

PUni ki L,
i765
l2uy

45
2370
-z

T
9.36
$.38
Y. 30

N A SO S S e ek RN e 4T e Y S R < g
gt « - i~

PRI PR N LA R (N S € S S S T




2 f-
irRiooLke LUod AvaL IS IS

FORTESCUE No. 2 = . 2600m-...14_NOVEMBER 1978

waiar pieTH £78531.4 (VEKUICAL = 8531.4). kel = 120 Fow TEES € Ly
e it el oL Wi iz SOSN8 =gt i
MUD FLUW RAUE = 6o, ULKILL RAIE = 20.U, bULK GWCC = 2.2U

RosULAAYL S .\ n
Lw 2.03Z% 450
Mib 2.032 40U

SURFACE FRLSSURE LSS CUBFFICIENT = 2
BASIC RLOULLIDS

bULb, W LUk ) 1362 Bols 7647 CuplC ki
 ANNOLAR VOLUME ~,~ — = =mer1132 7 6355 - :

VEREIICAL Leiln ey : 8531

MUD HY LeWSTATIC CEFLH . §511

FUuRtALIUN fLULL Wik 1ue

diukhUp1ATIC kol 4064

MUL (XCLi il (i) bl
UNGZLLEs (1/32 INCh) e TTTTL5.00 7 15.00 0 15.00 T T

JEL VELOLLLY 409 F1/5EC

Jbl PRESSUKE Likuk o 1377

bli mYleabLIC o 53u

LaPAlL rURCE  (Le) 1ash

thLb rbl L&bsrn; et ggrars » - 32»-\,

FrUM LEFIn W b3ly TU 8531 ft

LEdNGiES 217 1t

DlAMEIERS:  ANNULUS ='12.250, FiPE IU, OL, JD = 2.813 6 500 6.500 inches
bOnNHULE - .. : - : .
VELAA LAY S 34.1 tt/sec, <U44.4 it/nin
Bl NohAM PUWER  Lesn
RKEXNWULLD  iNuMBL 54567 49372
T CRLTIVAL VELKCLITY ™ Epm™ ™ "398, 77 "7 7 " 476.8
FLUW REGIML @ : FURBULENT TURBULLINT
PRESSURE IabS:  psi - .1682.0 v 107.8
pS1/100tt 70.393 U.033

ANNULUS .

VELAALiX S 2.5 1t/sec, 150.1 ft/min

EeYonOlis NUMEL kg & vlo7 626

CRULICAL VELAKITIY: . fpm 378.1 440.2

FLOW Rihodpeis $ Lamlivan Leslia

PREOSULL 1AbS: ESL 3.9 <. 1
ps1/100Lt 1.653 LOYe

Jes




| \PRESSUKE LSS ANALYSIS

R

PLORBTION 1BGHING

5B IRIARY &I

FRUM DE£Ln ‘i".>4 'IU 8319 1

v . e e e

| LENGLts 565 ft

DlarkinkS:  ANNULUS = Lz.250, Plek 1b, U, du = 2.b13 7 750
UivbOLts . o .
VeLa 41X 34.1 ft/sec, 4044 4 ft/mln

7.75U 1incnes

REYsULDS NuMidERs : 54567 29372
CrdUICAL VEUKIIX: fpm ©3%86.7 - _ 476.8
rLUw Kpodbi s 2URBULENT TURSULLNT
PRiSbunk LAbS: psi 431.06 Zo7.2

‘ psi/lovte  70.393 50.833

o LIS TS
v vELLLLITY: 3. 0 ft/sec, 176.8 ft/min

' © BINGHAM ' POWER LAw

KEYNULDS  Inuiibh e 7675 730

Celuleanl, VELALLIY: fpm 363.4 476.5

. FLOW fufo Lk s LanLiaR Lanlnei

psi/l00ft 2.420 1.559

A R TP A o ST A LN

-~ PRE ESIMICSS”WP’SI e R

PEVES PRI

FIOW DEPTH O 2624 TO 7754
LENGI'tz 4930 £t -

DIAMELERS:  ANNULUS = 12.250, PIbem 1L, OU, JU = 4.276 5.000
DUM.NhuLt.. ‘

©.500 inches

"VLLLX.J.‘LY'*““ S X 5 ’?””rt)‘sec ;o ssg EEt/min

BLNGHAM KwbR 1AW

REYNOLUS NUMBER: . . . 35898 . . 10054
Crd ileal veliix: fpm — 3od.b ‘ 417.7
FLuw Ridodbis s TURBULLNT TURBULENT
Phr.bbu:\r. Luzs- psi SU4.0 423.Y

.. [ osmitg g <o ps'l/lauft&wmmw“lu Z.’ib S 3 omseeny wgisg‘s‘“ 5
ANNULUS . '

VELOCIZY: 2.2 ft/sec, 129.4 ft/min e

Bl ivGLIAM PUWLAK Law
ReYnolio Nuisb e 8bY8 5ol
CiL1ICAL VELLCIIY: fpm 374.1 407.06

PRESSURE LAbS: psi 71.5 32.1
psi/l00tt " 1.4581 .652

A RS L Yt AR £ R R T

e R SR TR S



IFRESSUKE Libs ANALYSIS

L&«;xw 2493 i:t
blm-mum AtULUo = 12.615, rlkn I, Ou, b = 4.276 5.000
LGN UL« .
Vm.u.lu- 14.7 it/sec, oc‘q U Lt/min

CBINGHAM o BUWER LAW -

REXNGLDD NUMEt K3 35898 10054

CRULICAL VBLOCLTY:  fpm . 3b4.6 417.7

FLUW Ros Lk ‘ C TunBULLNT TUAGULLNT

ErbooUkt AbS: psi 255.¢ Z14.4
) ym/l()Ult lU 23 b.5%b

m“?‘ium' L g
VELLLiY: 2.0 ft/sec, 120.6 ft/mm

BINGHAM POUWER 1aw
ARelnulls Witbane ' b714 517
Chlullal VeldLilY:s fpm 373.4 4U1.1
FLw Kbso Lt 2 Laminak Lamliak
5 e ,gRl:bbuRE - “_BS: - pslw« T g ':1,34' 3 sene s e S I . 14. 6
psi/itoit 1.377 .585
LENGTRS 331 ft
LlAmpatks:s ANWULUS = 21,200, #lbe LD, OL, ub = 4.27¢ 5.000
buvl\uuu:..
VLHLI‘I’Y. 14T L€ /sec, 8848 ft/min
BINGHAM . HUWERR LAW
REYNULDS NupBLE: - 0w v 35898 o . 10054
Crialinl VELAALLY:  fpm 3b4d. 8 417.7
FLOUW REC LR 3 LURbULLNT PUrBULLNT
Et\t.b.:uxm Lk,ob- psi 33.9 0.5
o pSJ./lﬁﬂft “10,2357 T 8.598
IM\L\ULUD ) '
VE.LLA.IH- .6 ft/sec, 38.1 ft/min -
BinGnaAil Honil.in LAaw
REYWOLDS NuMBts b 5659 4131
CRLulual Vn.LLA.xli' f;_am 3u5.06 312.¢6
T FLUN REGIME g 7 s CTLRAMINAR T TAMINAR
PrESSure IABS: psi 2.1 .4
psi/i00ft .033 .108

v. 50U incnes

©.500 inchies




P
\rRESbuRt. LuSS ANALYSIS

mm«mwvmw e

ERPIORATION LORGING

BHERIBIAAY &3

e,
SOLE Lt SN N,

o OEAL SURFACE - LSS

Vo feronin i

~'BL iNGEAN FURLK La
" ,¢3:‘ IR —— R Gt 1 s o ey DRGNS - 32
TULAL DUWNGULE IABS 1387 1062
TOIAL BIT LbS , i 1377 ,, 1377
TULAL ANNULAK LADS ) 126 56
PUME PRESSURL £710 <710
UNAL(.UUN.LEU Lbbbf:.b' -212 ltu.
HouIvALENL CIRC. mibl'i*fﬁ v lb/g&l . Y.46 y.31
' ECL W/CULTINGS EFFRCT, 1lb/gal . T 9.46 9.31
For mbu Wi Y.au Y. eu

s et ’ Sy GO

:?

}

I

¢

i

P

H A - ¥

i

i

3 .

i g
- L * SR

g- ’ ; 1 & %

i .

i - -

é : N

H : K ) pa

H “

13 % ot h

g . ”:

¢ ~ N ‘

e feogrge .
! . e Bl AR i ]
i
H < R . » -
| « £ ! T . + - ¢
L d i N
e 4

R
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' FORTESCUE™No. 2 -

| PRESSURE LOSS ANALYSIS

§
|
5

2653m 15 NOVEMBER 1978

:DATA: 'DEPTH = 8699.0 (VERTICAL = 8699.0), RPM = 128

. PUMP PSI = 2680,

1 ;

‘RHEOLOGY: K n
LO"  1.605 522
MID  1.605  .522
W = 17.0, YP = 22.0

BASIC RESULTS:

HOLE VOLUME
 ANNULAR VOLUME
" VERTICAL DFPTH
MUD HYDROSTATIC DEPTH
FORMATION FLUID DEPTH
HYDROSTATIC PSI
MUD CYCLE TIME (MIN)

NOZZLE3 (1/32 INCH):

JET VELOCITY

JET PRESSURE DROP
BIT HYDRAULIC HP
IMPACT FORCE (LB)
SURFACE PSI LOSS

' SURFACE PRESSURE LOSS COEFFICIENT = 3

MUD WEIGHT = 9.30

1386 BBLS,

L1159
8699
8679
102
4189
81

15.00  15.00

403 FT/SEC
1351
536
1318
52

e PRI B 0 S A <D, B S s B

' FROM DEPTH OF 8215 TO 8699 ft

LENGTH: 484 ft

fnzAMETERa: ANNULUS = 12,250, PIPE ID, OD, JD = 2.813 7.750 7.750 inches

DOWNHOLE .« « «

VELOCITY: 35.1 ft/sec, 2106.4 ft/min

REYNOLDS NUMBER:

. CRITICAL VELOCITY: ..

BILYHA
50146

fom 394.0 . R
TURSULENT

FLOW RRGIME: - TURBULENT
PRESSURE LOSS: psi 403.5
psi/100ft 83.372

ANNULUS . o «

VELOCITY: 3.1 ft/sec, 185.2 ft/min

REYNOLDS NUMBER:
CKITICAL VELOCTIY:
FLOW REGIME:

PRESSURE LOSS:

_ BLIGHAM
7053
fom 376.7
LAMINAR
11.4

psi
psi/l00ft 2.346

'MUD FLOW RATE = 680, DRILL RATE = 60.0, BULK GM/CC = 2.40

7784 CUBIC FT.
6505

16.00

POAER LAW
29427
465.0

281.2
58.092

POXER LAW

813

463.5
LAMINAR
703
1.5uU2
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I"PRI35URE 1033 ABLYSIS

FROM DEPTH OF 2824 TO 8215 ft.

" LENGTH: 5391 ft ’
| DIAMETERS:  ANNULUS = 12.250, PIPE ID, 0D, JD = 4.276 5.000
DOWSHOLF . « o
VELOCITY: 15.2 ft/sec, S11.6 ft/min
BINGHAM POWER LAW
REYNOLDS MUMBER: . 32989 10618
CRITICAL “VELOCITY: fpm ° 378.2 401.1
FLOW REGIME: TURBULENT TURBULENT
PRESSURE I10SS: psi 602.2 518.8
psi/100£ft 11.170 9.623
.N\]NULUJo.. \ s
VELOCITY: 2.2 ft/sec, 133.3 ft/min
~ BINGHAM POWER LAW
REYNOLDS NUMBER: 8177 647
CRITICAL VELOCTIY: fpm 366.1 389.3
FLOW REGIME: LAMINAR LAMINAR
PRESSURE L0S3: psi 75.3 32.7
psi/100£t 1.397 .607

[

 FRO DOPTH OF 331 TO 2824 £t

b ‘ psi/100ft

LENGTH: 2493 ft
DIAMETERSS ANULUS = 12.615, PIPE 1D, oD, JD = 4,276 5.000
DN . o o ‘
., VELOCITY: 15.2 ft/sec,. S11.6 ft/min
w ; BINGHAM
REYNOLDS NUMBER: : 32989 10618
CRITICAL VELOCITY: fpm . 378.2 4ul1.1
FIOW KEGIME: ' TURBULENT TURBULENT
PRESSUKE 10SS: psi 278.5 239.9
psi/100£t 11.170
| ANNULUS... | ‘ o
] VELOCITY: 2.1 ft/sec, 124.3 ft/min
b BINGHAM POWER LAW
REYNOLDS NUMBER: 8008 529
CRITICAL VELOCTIY: fpm 365.3 382.4
. FIOVW REGIMES LAMINAR LAAINAR
1 PRESSURE LOSS: psi 33.0 13.5
1.324 .542

U ——

6.500

6.50u

inches

inches

m IAW v e v e g

.;9!623 e
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"'PRECCURE LOSS ANALYSIS

£ AT A L SN B SR S s 5 R S

" FROM DEPTH OF 0 TO 331 ft

331 ft

' DIAMETTES:  ANNULUS = 21.200, PIPE ID, OD, JD = 4.276 5.000 6.500 inches
D]"J;‘anLE eos
VELOCITY: 15.2 ft/sec, 911.6 ft/min :
, REYNOLDS NUMBER: 32989 ‘ 10618
CRITICAL VELOCITY: fpm 378.2 401.1
F1L.OW REGIME: TURBULENT TURBULENT
PRESSURE I0SS: psi , 37.0 31.9
psi/100ft 11.170 9.623
- ANNULUSsee N L _ e
VELOCITY: .7 ft/sec, 39.3 ft/min ) ' o
_ BINGHAM POWER LAW
REYNOLDS NUMBER: 5384 165
CRITICAL VELOCTIY: fpm 356.8 289.6
FLOW REGIME: LAMINAR LAMINAR
PRESSURE I0SS: psi 2.0 - W3 o
- Bo ooge " e06 SR - e

¥

SUMMARY s

" OTAL SURFACE LOSS o e e iy

TOTAL DOWNHOLE LOSS 1321 1072
TOTAL BIT LOSS : 1351 e 1351
TOTAL ANNULAR IOSS 122 54
PUMP ERESSURE 2680 2680

, .. UNACCOUNTED LOSSES e e XSS L 152

) CIRCULATING PSI AT BIT B "~ 4311 T T T T T A243
EQUIVALENT CIRC. DENSITY, lb/gal 9.55 : 9.40
ECD W/CUTTINGS EFFECT, lb/gal 9.55 9.40

FOR MUD WT 9.30 9.30
S R i e D Y AR W D S U U




(ii1) DRILLING DATA PLOT 1:1000

(a) ROP, Dxc, Torque, WOB, RPM
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(ii1) DRILLING DATA PLOT  1:1000

(b) ROP, Dxc, Torque, Flowline Temp,
Pore Pressure, ECD
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APPENDIX E

MORNING AND WEEKLY REPORTS
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PETROL EUM ENGINEERING SUMMARY REPORT
COMPANY Esoo AusTRAAIA
WELL NANE /FforTeEscucr Mo 2.
Date 7- Mov. 1978 TiME [ X XA%4
DepTH . RoI17 ~ LAST REPORY DEPTH /(S
:.:Rlu. RATE 20 3 JHo  Oovtoan SPM é/ N
CORRECTED ) EXPONENT /322 l920sm '« 8@/ GPM fmips 525
FLOWLINE TEMPERATURE o A AL DP AN VeL 7_[-q £7 [fr1:n
SHALE DENSITY - DC AN VEL /%43 Fr/ﬂ;N
SHALE FACTOR - CRITICAL VEL 2806 £7/+iN
MAX, FORMATION GAS 2 unde O [77% Press(ToraL) H7¢ PSS/
BACKGROUND GAS Y ey Ho 3urils Press(BiT) /67 ~PS/
CONNECTION GAS nl Press(systew)  /025P5/
TRIP GAS [2 wnts @ L6/5o . Brv Noz Vei 22¢ F7/sec
LITHOLOGY . HOLE VoL {083 88/
Calcrrnsoas Hupslions / An, Vou 90! 88}
cAleigilTiTe. PIPE VOL /oar BB/
i Pipe DispPL, 724 B8/
* ) Byt TypE Hre X33
- :
~ JETS 3x/8
. Muo wt, IN -/ ,5/6/—7/ PV/YP [2/72 Av, wWOB 52000 /4
Mo w1, ouy 73 [/b/64! |CL-_3coe Av, RPM /538
ECD g2* /b/c4l |% Sorins /o Av. TORQUE | ¥See FT /b
ESTIMATED PORE PRESS &5 /lbfenl TIGHY HOLE low 72ipinw @ [825,
Max, ESTIMATED PORE PRESS IN OPEN _HOILET S Fruo
ESTIMATED FRACTURE PRESS 157 /lb/sA/ A Lac -
Min, EST. FRAC, PRESS, IN OPEN HOLE_L4-0/Bhas Est.feavines —

CoOmMMENTS S




PETROL EUM ENGINEERING SUMMARY REFORT

SHALE FACTOR

MAX, FORMATYION GAS

Younds & Siu

COMPANY Fsgo PusTpAal A

WeLL NaMNe ForRTzscaus # 2

Dave E. Mol (978 Time 0b6c®

Deprw = AWA) Last REPORT DEFTH Vs X i
DRILL RATE 5 SPM /0%
CORRECTED U EXPONENT /- S@ & /S 5w [ 926 iet5| GPM G 30
FLOWLINE TEMPERATURE g9-9 "C OP AN Ve /82 3 F7/1iN
SHALE DENSITY - DC An VEL 25 on L7 AN

— CRiVICAL Vei 332 -¢ F7/17n

Press(roraL)

28w\ S/

ESTIMATED FRACTURE PRESS

Max, ESTIMATED PORE PRESS IN OPEN_MOLE 55

/5.2 A gl

Min, EST, FRAC. PRESS, IN OPEN HOLE_L7 <B4

Fruu
A Las
Est.LcavinGs

BACKGROUND GAS e tenl Press(Btr) 255w pPSI
CONNECTION GAS A Press(sysTew) R2:2€0 57
TRIP GAS - Bit Noz Ves thee FT/sec
LITHOLOGY _ HoLE VoL 841/
CalecibuT 7Te . AN, VoL T
PIPE VCL 21
Fier DispL, J»
Biv Tyer wre *x37
JETs R NA
Muo wt, &N g/ PV/YP 3(25 Av, WQOB & € o .
ML wi1, OUY 73 Cu- £sT Ay, RPM /58
ECD 73 v SoLtos & Ay, ToRQUE $eco
FSTIMATED POFE PRESS 69*‘_5‘4&//%—\1 TIGHT HOLE -

—

+ ‘e SireKES

—

CoMmENTS S




PETROL EUM ENGINEERING SUMMARY REPORT

£ PusThAlAIA

T Company

—

BHALE FAGTOR

WeLL NaMe ForTes cu& No. 2
Dave 'S. 2hA_ Moo 1978 Tine Qéeo
DePTw - /224 17 LAST REPORT DEPTH L/3S #1
' ‘nuu RATE /5;4/,/& anarrgr . SPM /10O
CORRECTED D EXPONENT /22 & /2604 /450 XS GPM 7So .
FLOWLINE TEMPERATURE ©“S 2 °c DP AN VEL /862 Pr,/ﬂfu
SHALE DENSITY - DC AN VEL 2587 F<7/HIN

CRrivTicaAaL VEL

2931 £7 /MM

MAX, FORMATION GAS ‘/é i Cs (D 35, PRESS(TO0TAL) 2635625/
' BACKGROUND GAS S 7 8 el Press(B1T) 2/60 PS/
CONNECTION GAS A Press(systen) 2 230 £S!
TRIP CAS EO tenits (P /237 47 Birvy Noz VEL 409 7 [sEc
CLiTHOLOGY S HOLE VoL 227 842/
' CALtc is /LT 7E . An, VoL w9 BB/
: PIPE VOL Zy BB/
Fipe DispPL, 5& 88/
' | Bty Tvyee #u. H7C X3A
'. . . . - N t" 3*,8‘
‘u Moo wv, \w_ T/ Sleal  |PVYP_274 Av, WOB 38000 /b
" - Muo wT, OUY_92 /blcgl |Ci-._ Lo Av. RPM /27
EGD 9.2 (6/ca/ |% Sorins 7 Av, Tomour | 3900 F7 /6

. TEBTIMATED PORE PRESSH o5 /bl5a/
. Piax, ESTYRATED PORE PRESS §N OPEN_HOLE &5
o ERATINATED FRACTURE PRESS /52 Jb Sl

TISMTYT HOLE
Frie

A Lac

Est, feavings

-

-

-

}1,'3 L wET g ' | " y .’
o Tme ESTy Faac, Press, Iw oren woL e L0 Lyfor!

o

‘Lonnenrss




PETROLEUM ENGINEERING SUMMARY REFORT

- .
COMPANY £ S50 /0(»“5/4/7[”4
WELL NAME fornTesscus #2
Darve o . Moy 1978 TiMe obeo
DePTH ~ /135 o LasT RePORY DEFTH B28»m
DRILL RATE /S [AR SPM 59 o .
CORRECTED U EXPONENT /- /¢ @ [02Cp ¢ 122 & 1135m | GPM Sos
FLOWL INE TEMPERATURE 34 1°¢ DP AN VeL qq er/m'wm
SHALE DENSITY - DC AN VEL 137-5 F7/rt/N
— Criricar Vet 2837 Fr/rrm

SHALE FACTOR

MAX, FORMATION GAS (L ents & giomn Press{tovaL ) g4 P31
BACKGROUND GAS /2-20 cun;TS Press(err) 1813 P
CONNECTION GAS ML PrESS(SYSTEMYL g5 PS/
TRIP GAS 3y wnils P L7944 Byt Noz VEu 217 €7 [S£C
LITHOLOGY: . HOLE VOLU £48 B3/
Cphbcel LT, 7 An, Voo Ss& 838/
PIPE VCL 6o ([2/
Fire DisrL, So pg/!
Biv TyPr Hre x34
JETS 3x 28
Muo wT, IN 7-/*/&}17/ PV/YP 8//’3 Av, wW0B 2 Beo0 /é_ ‘
Moo Y. our g3 Jpfes/ |G- fecr | Av. RPM 4120
ECD 93 /bfsn/ |t Sorros 7 fv. Torouf | 3500 [Frib
ESTIMATED PORE PRESS g5 /[bler/ TIGHT HOLE -
Max, ESTIMATED PORE PRESS IN OPEN HOLE £S5 Fruu —
ESTIMATED FRACTURE PRESS /S-7 1hfenl A Lac - /50 S5TroKES
Min, Est, FRAC, PRESS, IN OPEN nov £_l /bfoal Est.fcavines -

COMMENTS S
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PETROL EUM ENGINEERING SUMMARY REFOQORT

Company  £SS0 AHus7TmpliA .

WELL NANE _fope7rscue w72

Dave 2. Moy, Javi Time ofoo
Deerw 828~ LAasT REPORY DErTw 3920 44 -
. PRILL RATE 40,4,///4 Ae . SPM /20 o
CORRECTED ) EXPONENT o260 7o O Fe GPM /04
FLOWLINE TEMPERATURE 36-9° ¢ DP AN VioL 70 ¢ n/ﬁiw
SHALE DENSITY - DC AN Veu 1635 F7/pmin
SHALE FACTOR . - Cvvicaw Ver 293¢ £7 forip
MAX. FORMATION GAS 7Y  wuwl7Ts Press{roraL) 2,s5¢ ps,
BACKGROUND GaAS B3O 7o Lo waiTS Press{arr} /396 pLs/
CONNECTION GAS L Press(sysrem) 2320 Ps/
TRIF Gas Mo TARpS Bir Noz veo 363 rFr/sec
LITHOLOGY LALCAREN T 7o bpsom HeLE Vo, 2% B8/
CALE 3/L T/ Te Setleril7, Ter AN, Voo 43 B3/
72 87 8rr i PIPE VeL YE BB/
' Firpg Dise, 39 B3/
Bir Type HT<C 05C 343
JET1s IX20
)
. Mip vi, in gy fens |Pvsyp ;4/5 Av, wWOB » 2000 /4
Meo wr. 0wy oo /4fess |Cu-_ Av. PPM 20
ECO 7¢ /b/6n’ |% SoLros ty., TORQUE [Uooe F7 /b
Estimarep PCRE PRESS &5~ /B Sl TicHr HoOLE -
Max., ESTIMATED PORE PRESS IN. OPEN_HOLE 8 S Frog ~
ESvemaren Fracrure PRESS - A Lag -
Min, EST, Frac, PRESS, IN OPEN HOLE = ES"%“WN_GS : —

CommeNnTS DR W mg w7 SEpw ATEr S0 /v s

BAK Cclovn o sie (NCREAE D 57cFD/L y fler1 Bun7s
AL _Z30m Te AN PAvinAcs o GO ai7s H7 RLTEs,

LooH & S7., 7o Loun }c//é T Bl Los S

_ANp /3—2,p" CAPRS/A/E




PETROL EUM ENGINEERING SUMMARY REFORT

COMPANY LS50 HusTprrl/A
WELL NaMe ForTrs cue #2 -
Dave /o Nel. /7738 Time 0 6o
Depvw - 370 4 LAST REPORY DEFTH -
DRILL RATE /) §o m JHE A< SPM /!9 B .
CORRECTED () EXPONENT O «7 7o O £o GPM [oFe
FLOWLINE VTEMPERATURE 2/.2° DP AN ViL £98 Fr/r,n
SHALE DENSITY - DC AN VEL 102¢ Fr/r1in
SHALE FACTOR - Crivicar Vet 2936 F7/rn
MAX, FORMATION GAS /0 wwr, TS Press{tovaL ) 1752 P>
BACKGROUND GAS 3 Te £ wniTs Press(sir) /7  Psy
CONNECTION GAS vl Peess(sysTrw) 2320 PS5/
TRIP GAS No Tr.pSs Bit Noz VEL 35a Fr/sec
LITHOLOGY: CPLc AREN!TE W7H 20 nien HeLe Vou $s>53 BB’
cHLCAREOUS S)LTS T, AN, VoL o7 B8/
PIPE VOL 29 B3/
Fipe Disepe, /7 B3/
Biv Tvpe H7c o5 3A3
JETS 3 x20
. . 25000 /b
Muo wr, 1n_ 85 7073/5/44/ PV/YP__Z/05 Av, WOB S Z3e .
ML o wlp OV BL To 9o 4{3/;4/ Cu-—- - Av, RPM S 120
ECD 72 /4/4n/ | ScLins - v, Tomaur | 3500 F7 /b
ESTIMATED PORPE PRFSS &5 [blesl TiGHT HOLE -

Max, ESTIMATED PORE PRESS

IN OPEN_MHOLE &5
EST1MATED FRACTYURE PRESS -

Firue -
A Lag -

Min,

Est, FrRac, PRESS,

IN OPEN

HOLE ___—

Est.dcavings

Comment s

ﬂ.é,' ///AJC
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PETROL EUM ENGINEERING SUMMARY REFCORT

Company £Fsso AusTrakrn
WELL NAME FonTeEscw & # 2
Dave 8. MNou. lezg Timg 060
Depvm o 22385/~ Lacy Reeort DEY Tw ROl 7r1 -
‘t:ﬁtu PATE 36m JHRA anvroge SPM e -
FORRECTED i) EXPONENT )2 (P2 2P5M LM Q70
FLOWLINE TEMPERATURS se-grcC DP AN Vi [0l _Fr/Hv
SHALE DENS!TY — DC Ax VEL 2042 FTHIN
SHALE FACTOR — Carvvicat Vi RIU7  FT/HN
MAX, FORMATION wAS ? CLAJI‘?_S P"f‘iS‘f!.’?'lL) 352¢ sz/
BACKGLROUND GAS 7 % L e niTs Fress(pir} 350 PSI
CUNNECTION GAS Ne Fopes(sysTrm) RE60 P>l
1816 GAS 5 wunTS & LIt 2 1 Biy NC7 VEL 3 %7 f"7',/554
LUTHOLOGY: L Hout Ve /198 B3/
Crolecprroas MHeudsTorCE AN, Voo 958 B3I
R N SR o | /2@ BA/
Fies Disika, S0 B/
’ Bir Tyre nre x37A7
, Jt s /8 ,18,29
. Muo wi, IN 9-1 lbfenl P-\.'/YP__///_/_I;‘___ Av, WOB y2000 b
MLD Wi, QU 92-¢¢ /pfeA! V- _4r00 Av, DPM /55
ECD ’ 9-3 lbfen/l | Scurns 4 ‘y. ToRguf | 6ee0 Fio
FOTIMATED POFE FRESS £S5 TIGHT HOLE _
Max, ESTIMATED PORE PRESS IN 0frr_nole &5 Friu -
ES1IMaATED FRACTURE PPESS 6.2 tb/enl A Las + blD SirokeS
Min, EST. FRAC. PRESS, IN OFEN HOLE_ /4 Mfoal | Ee1.Beavings -

CoMMENTS 2 Bboeoeof éé’w'ew @ 2l b pq
. 7 :




i PETROL EUM ENGINELCRING SUMMARY REF ORI
. COMPANY Fsso Auslenk' A
weELL NaMeg fFoRTESc uE AMp. 2
; Dare Q. Mo . /278 Timg béoo
JEPTH - Y20 m Last RePORY DEF Tw RL3 S5m
BRILL PAYE /am///t atrar gt a—uw SPhM /70 o .
FORBECTIED U LXPONENT _ J¥9 @)  2¢20x GPM 9s 5
FLOWLINE TEMPERKATURE SE&7°¢c DP AN ViL 0872 S
[ SHALE DINSUTY - DC Av Veu 2¢0 ¢ #frram
. SHALL FACTOR - Cavricay vii  320-¢ 2w
[ MAX, FORMATION WAS P v Press{rtorag ) 3732 PSs
' BACKGROUND GAS 3 4 4,«”./1-‘-— Press(siy) 3906 A8t
CONNECTION GAS 4 Pepss(sy . rpu) 23720751
THIE Gas 12 umek,  froem 2420m Bry Nor Vg 387 A farr
LITHOLGGY: ' HoLe Ve /276 4+
Ohcorerns Pukolons [Pes? . AN, VoL log | 44€
’ PIPE VO )35 4o
Fiee Dok, g0 44L .
Brv Tyec: HT7Tc X3A
’ Jr1s 18,18, 29
Muo wT, I g3 LSl \Fyyyp_ s frb Ay, WOB 35 000 -
Moo w1, 0ul " 9y W/ |CL-__3900 Av, DM /55
ECD 94" Ujged % ScLros 20 v, TCRZUE 5500 44 U
FCIIMATED POFE PRFSS © 85 j&//al TIGHT HOLE
Max, ESTIMATED PORE PRESS IN OPEN nmOiE &S Froe -
Esitvaten FRACTURE PPESS /52 L /34t A Lag 7+ €73 Lok
; "
; Min, Est, FrRac, PRESS, IN OPEN nou:jita_.%d Esv.feavines -

ComMENT S S _i_t,_;é&,/ T ”(7 AA, E 2420m | Placls wA ot fromelV
174 &

lrre £/




PETROL EUM ENGINEERING SUMMARY REFQQT

COMPANY £Sso  PusTrAki A

wWeL L NaMe ForTeEscaues Mo, 2

Dare /0. Mot 1778 Time o¢coo
Qepvw ~ 24 36 m Latt ReporY DEv Tw 2420+
FRILL RATE 0)7—»\//,- Ayl de SPM 3_‘{_ e
’ronurcuo ) EXPONENT ’ 227 . GPM 2 &0 ]
FLONLYNE TEMPERATURE 2% o< PP AN Vi
SHALE DENSYTY - DC AN VEL
SHALE VACTOR - Ctviecar Vet
MAx, FORMATION 1A 2 e Prissivoral ]
BACKGLROUND GAS ! A 2 wuns fupsc(err) ,
CONNECTION GAS 4 Froees(sy.vrm 70 PSS/
1Riv GAS /2 wnile  E 2420m Bir Nor Vel
LIITNOLOGY: e HoLE Vou /2 v #L
Polonigee comudalone fHaA An, Vo 062 ¢tL
i PIPE VCL /36-S L461L
- Poee Dieio, Fo st _
Biv Tver Chrs C22
, ; NRE o
. Muo wi¥, IN _9'—:3#;@/ F‘v/yp__/_‘ﬂ//é Av, WOB 2 o0 Y-
Moo wr, our  7-€ U/ CL-_3qeov Av. DPM L5
ECD ?‘f#//a/( 9 Scuine /3 ‘v, Tcrouf | 3/°® L L
FSTIMATED POFE PRESS 7S TIGHT HOLE -
Max, ESTIMATED PORE PRESS IN 0Pfn_nOoLE 55 Frut —
Es1iMaren FRACTURE PRESS 157 LL gl A Las 7 v 3 alrok
Min, EsT, FRAC., PRESS, IN OPEN uou_ﬁ_’_,é' D fpet | ES1.heavinGs -

CommenT S8 d,([ Crye ’/ﬁ ﬁ‘ 2425 "Z: 2(_/3(—,..\




. PETROL EUM ENGINEERING SUMMARY REFCRT

Company _LFsso  AusTrALIA .-

WELL NaANE ForTrESC u < Mo. 2
Dare /2 . Ao /. /97% Time occPO

Depim 34l . LAt REPORY DEF TH 2436 o .
DRILL PATE Revrng @ 23 /He SPM 2
CORRECTED U EXPONENT' —_ ] GPM 6 ¥o
FLOWLINE TEMPERATURE w3-3°c DP AN Vi
SHALE DENSITY - DC AN Ve
SHALE FACTOR — CRuricac v
MAX, FORMATION GAS Y et . Press{tora?
BACKGROUND GAS /4 T Presc{str)
CONNECTION GAS Pk mgcs(“),“_;___gs_SO_ﬂS_/_
TRIP GAS 35 UriXe (@ 4Gt Brv Norz Ve
LITKOLOGY ' HCLE Vou (296 £
HenA . AN, VL /073 ALL
PIPE VCL 137 LL£
Fireg Dicew, Jo L4L€
,, : Byv Typr HTE XpC
! JE1s /4, /5, VA=S .
' Muo wr, i 93 U rvsYP_/t3/7S Av, wWOB Soooc LF .
MLo w1, OUT 9 6*40 g |CL - g0 Av, Pi'M /20
ECD 7S ﬂ//lj 9 Sevrns g2 ‘v, Jepoug | Sooo /f‘%’.

FS1IMATED PORE PRESS g S L 4/ TIGHY HOLE

Max, ESTIMATED PORE PRESS IN CPFN_1OLE OF Frue
ESTIMATED FRACTURE PRESS /57 Lbe S g/ A Lag 67/ sk

' Min, Est, Frac., FRESS, IN OPEN uouMéd. For.feavings

-

Commentys Rearmeo outt et /\f(*/fv-':\ 2¢20m %
_2Yfton, PPOH Ls cud | Cove 73,




PETROL EUM ENGINEERING SUMMARY REFCRIT

.

\

&

COMPANY £sso HusTg AL A3
WeLt NaME [forTEsSCLAZ Mo
Dave s th Moy (768 Timeg oo
DePTH 2600 LAt REPORT DEF TH —Z‘i&“
. DRILL RATE 3tmpe. & 7. SPM ze I
CORRECTED U EXPONENT //6 @ 24ton T (790 2eoe | GPM séo
FLOWLINE TEMPERATURE 50-2° ¢ DP AN ViL ) 2 a4 A
SHALE DENSITY — DC AN VEL /7"/3/*/‘”“»‘\
SHALE FACTOR - M Crivicar VHL 333 Y Hfren
MAX. FORMATION GAS Y uns Priss{1oraL) 2922 Psi
BACKGROUND GAS 1 6 2 ans Press(err) @)90 Psi
CONNECTION GAS nAL Peres(syoren) L27/2 P/
TRIP GAS 22 wuwnts (® 2«50~ Bty Noz VEs Y$oq Pf/aﬁc
LITHOLOGY?S ' HCLE VOu (3604 6L
Pl lors £ Gl P 2570m AN, VCu 102472 €
- PaIPE VOL /435 4L
Fiee DisiL, q2-2 444
. Byy Typo Hrc xopo
. Juris 3IR/S .
Mup wi, IN -2 faal |Pyyyp_15/23 Ay, WOB 3000 AL
ML wt, OUY 9-4 {J/;d Cu- 39690 Av, DfM /2o
ECO 96 thjgel 1% seirve /2 | ry. Teesus | 4seo FT &2
FSTIMATED PORE PRFSS £-S _&//d TiGHT HOLE -
Max, ESTIMATED PORE PRESS 1IN 0P EN_HOLE BoE Fro ~
ECt1imatlen FRACTURE PRESS /5 74/4,,( A Las -
Min, EsT, FRAC, PRESS, IN OFEN nou:_istéé#c/. Fer.feavines| -
Comment s PooH %ﬁgr_ﬂ_/"r__,w e




CETRCL FUM ENGINEDTING SMMARY REFCORT

conesny E8S0 AusTRAUA
viis nane FORTESCUE Mo 2
e ISP Mey 78 e _06°°  ana
Geen 26683 Ut breust Der re L2600

LEHy Facty AVW‘Q 18 ¢ “//" T o | *7}%__—' -‘

omurc i 0 covonint [ ab 2620 b [4S ot 2604 6
L OWl U 4E S EMEEAAT g 47,? e !I‘ A Vi - 133 ﬁ/ﬁn.-
SEALE b N Y - 0C A~ VL 185 ﬁ'/M
- s 11 366 Pt fmen
Mex , VIRMAYION - AT 3m”b ooy s t-"f"’vn. 2{&
B ACH GROUND (A" jgz_m"& i‘*l\ ’ulv__! l.?:’
PoNmEL TR GAS : - I Foposlev rpml Ba7
TRAr e _ A8 ks ot 2‘”"‘_ By+ NOT Vi #93 Ft [rec
PEEReLOSY 9—7 endirime Heus Ve 1388 bbL
.1&&-_/A¢. e 1153 bbb
SRS BT O /S0
S . 88 .
v Tye- ~R#12 NTC XDG

Jt s l;l ;l/‘

MUD e, i -Dz Fvey ;‘_/7[2;_ fe, aCi L 4"‘&“ /.
Mieo e, cun ?5 - 3,9-‘;— fy. PV M . I”
EC 7" W 5Tt /3 S¥. TCRIUE 51_’!9 #I‘._

Tel¥MATED FOT 5 P66 <L . S Ib; g€ Ticwur wOLE

Max, ESrimATED PORE PRESS IN Cosrnoil 8.5 Frut -
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REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.
2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 8.,

TELEPHONE : 2354544 (4 LINES)
EXPLORATION LOGGING Tt o i
k A SUBSIDIARY OF §5)/2\[VTEJ® REGISTERED ADDRESS:
APARTADO 850

INTERNATIONAL PANAMA
REPUBLIC OF PANAMA

ESSO AUSTRAL LA, FORTISCUE No,2
EXPLORATICN LOCGING, UMIT 101, OCE/N DIGGER,
WECKLY RLFCRT ho,1 3 256 70 879¢ 240 wrs 2wp Nov, 1078

DRILL VG SUhARY 1
THE WELL WAS SPUDDED ON THE 20TH OF oacreggr: 10978, 26" HOLE
WwAS DRILLED TO 256 NETRES WITHOUT A WARINE Risgr, A HTC 0SC 3#J WAS USED AND
DRILLING TIHE wAs T3 HouRrs,
20" CASING WAS SET AT 236 METRFS AND THE HMARINE RISER AND

- 7ACK WERE RUN, THE CASING SHOE AND CFMENT WERE DRILLED OUT WITH A 170 HTC
.SC 3AJ WHICH WAS ALSO USED 10 ORILL 172" woLe 10 BT7Q mevers, /7 £78 METHFS
THE BIT WAS PULLED AND THE FOLLOWING SCHLUMBERGFR LOGS WERE RUNZ | 2F=-S0NIC,
FDC-GR, anD CALIPER, 13 3/8" CASING wAS THEN RUN,
: ) A SEAVATER/SOLIDS AND GEL MUD SYSTEM WAS USFD TC DRILL THFE
SECTIUN, PECBUSE OF THE.HIGH DRILLING RATE AND THE NATURE OF THF FOPMATION,
A LARGE AMOUNT OF SOLIDS WERE CONTRIBUTEN TO THE SYSTEM BY THF FORMATION,
fS A RESULT THF MUD WCIGHY INCREASED RAPIDLY FROM B,5 Lp/car 710 10 Ls/6aL,
DESPITE THE AuDITION OF WATER TO THE SYSTEM THE WEIGHT MAINTAINF® FTSELF
AT aB0UT 9.4 LB/GAL,

DRILLING PARMITERS _

LI THOLGOY OVER THE SECTICN THF FORMATIOCN CONSISTED OF A FAIRLY
MONOTONDUS SFQUENCE OF SOFT ARENACEOUS AND ARGILLACEOUS LIMESTONES,

THESE WEKE NAMED ACCORDING TO GRAIN SIZE AnD THE TERMS CALCARENITE,
CALCY!SILTITE AND CALCILUTITE WERE USED, THESE LIMESTONES CONTAINED ABUNDANT
‘oams AND OTHER FOSSIL FRAGMENTS,

DRiLL RATI 2 DRILL RATES WERE EXTREMELY FAST witH 40C vo 50C wu/Hur

GEEN COMMON IN THE TOPMOST SECTION WHICH CONSIZYED °F COARSE AUENACEOUS
LIMESTONE, * STEADY DECREASE IN DRILL RATYF BECAME APPARENT AS THE KOCKS
BECAME MORE COMPACTED WITN DEPTH, /T T25 RETPFS AN AYFMPT wAS MADE TO CCKTROL
THE DRILL RATE AND WAS MAINTAINED AT 25 tv0o 20 M/HRr untiL 879m,

Dxe 3 7S A RESULT OF THE HOMOGENITY OF THE FOPMATICON IN THT
SECTION THE DXC SHOwS A GOCD COMPACYINN YREND, HOWFVEP DUF TO THE ABSFNSE
OF CLETAN SHALES IN THE SECTION THE USE OF ™xC FOR Pr[CSSUFF DFTFRMINATION
IS LIMITELD,

GAS 3 READINGS WERE TYPICALLY 5 UNIT DOwN TO 450 METRES WHFRE

FOLLOGING A DRILLING BREAK THE BACK GROUND INCRFASED TC 10 umiTts, FUFRTHER

DRILLING BREAKS AT 600 METRES RESULTED IN A BACKGROUND CF 20 y0 4C unNtiTS,

THE MAXIMUM GAS RECORDED wAS T4 untTs AT T17 mevtres, f WIPER TRIP PRICR TO

RUNNING 20" CASING GAVE TRIP GAS OF 15 UNITS ABOVE THE BACKGRCUND,
CHRPOMATAG' APH ANALYSIS INDICATED THAT THF GAS wAS C1 (METHANF)

WITH NO HEAVIFR HYDROCAFBONS PRESENT,




REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.
2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 9.
TELEPHONE : 2354544 (4 LINES)

EXPLORATION LOGGING TeLex o st
B iRy o
APARTADO 850
PANAMA

INTERNATIONAL
REPUBLIC OF PANAMA

TEMPERZTURE:  THE TEMPERATURE PLOT SHOWS A STEADY INCRFASE OVFR THE INTFPVAL
WITH NO ANOMOLCUS TRENDS APPARENT,

HCLE QUMDY TION

THE HOLE CONDITION REMAINED COOD wiTH NO NOTFARLE DRAG ON
CONNECTIONS.OR ON TRIPS, THE CALIPFP LOG SHOWED THE HOLEF TO BE WASHED OUT
At P0C METRES, GENERALLY THE HOLE REMAINED IN GAUGE THROUGHAUT YWFE KCST OF
THE SECTION, HOWEVEF SOME WASH OUT WAS APPARENT AT CORNECTIONS,

PRESSLRE IMDANC-TCWS .
NO ABNORMAL PRESSURE IS INDICAYED BY THE [IXC AND TEMPERATURE

PLOTS., THis YOGETHER WITH THE LACK OF CONNFCTION GAS DFSPITE A HICGH
BACKGROUND INDICATES THAT THE PRESSURE CRADIFENT REMAINS NORMAL AT 8.4 710
8.5 LB/CAL, '
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REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.
2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 9.
TELEPHONE : 2354544 (4 LINES)

EXPLORATION LOGGING TeLe e
o REGISTERED ADDRESS:

PANAMA
INTERNATIONAL REPUBLIC OF PANAMA

ESSO AUSTRALIA, FORTESCUE No,.2
EXPLORATION LOGGING, UNIT 101, OCEAN DIGGER,
WEEKLY REPORT No,2 3 879 10 2436M 10tnw Nov, 1978

DRILL ING SUMMARY

- THE 13 3/8" CASING WAS RUN AND CEMENTED AT 861 METRES,
NB #3 A HTC X3A wAS RUN INTO THE HOLE AND USED TO DRILL OUT THE CEMENT
AND CASING SHOE, NEW HOLE waS DRILLED TO B94 METRES WHERE A PRESSURE
INTEGRITY TEST WAS PERFORMED, THE HOLE WAS PRESSURFD TO AN EQUIVALENT
MUD WIEGHT OF 13,5 LB/GAL WITHOUT ANY LEAK OFF OCCURRING, THE FRACTURE
PRESSURE AT THE SHOE (S ESTIMATED TO BE 15.7 LB/GAL EMW, BiT #3 DRILLED
10 1238M AT AN AVERAGE ROP OF 19.4 M/HR, NB #4 ALsO A HTC X3A DRILLED
TO 1615M AT AN AVERAGE ROP OF 12.2M/HR, NB #5 ANOTHER HTC X3A DRILLED TO
2142M AT AN AVERAGE ROP OF 19.9M/HR, NB #6 ANOTHER HTC X3A DRILLED 70O
2420M AT AN AVERAGE ROP OF 16+6 M/HR, AT 2420M CORE BARRELL #1 WITH A
CHRISTENSEN C22 WAS RUN INTO THE HOLE AND A CORE CUT FROM 2420m 10 2436M,
THE AVERAGE CORING RATE WAS 0¢8 M/HR,SURVEYS WERE RUN AT EACH BIT CHANGE
AND THE FOLLOWING RESULTS OBTAINED; O°AT 879m , 2 3/4° av 1238m, O° av
1615m , 3% AT 2142Kn , AND 2° AT 2420M, MuD WIEGHT WAS KEPT AT 9.1 LB/GAL
UNTIL 2345M WHERE 1T WAS BUILT UP T0 9.3 LB/GAL,

AFTER THE TRIP AT 2142M THE FLOW LINE BECAME BLOCKED

AND TOOK APPROXIMATELY TWO HOURS TO CLEAR, IT AGAIN BECAME PARTIALLY
BLOCKED AT 2311m AND WAS CLEARED AGAIN IN A FEW MINUTES,

DRILLING PARAMETERS

LI THOLOGY FROM BT79 710 1690mM : CALCISITITE , SOFT TO FIRM. WITH A
MINOR INVASION OF MaRL FROM 980mM TO
1120M, WwITH SOME SPARRY MICRITE AND
CALCARENITE INTERBEDS,

FrRom 1690 vo 1850M: MEDIUM GREY CALCAREOUS SILTSTONE

FROM 1850 10 2420M: CALCAREOUS MUDSTONE GRADING LOCALLY
TO MARL.,

Dxc 3 TREND VARIATIONS ARE DIVIDABLE §NTO THREE SECTIONS
RELATED TO THE LITHOLOGY IN EACH SECTION, UP TO 1615M A COMPACTION TREND
FOR THE ARENACEOUS LIMESTONES IS PRESENT, FROM 1615 10 1725M 1s A
TRANSITION ZONE OVER WHICH THE FORMATION CHANGES FRCM A CALCAREOUS
SILTSTYONE TO CALCAREOUS MUDSTONE, FROM 1725 v0 2420 METRES A COMPACTION
TREND IN THE MUDSTONE IS EVIDENT, IT IS NOY BELIEVED THAY THE KICKBACK
IN TREND AT 1615 18 AN INDICATION OF ABNORMAL PRESSURE BUT RATHER A
REFLECTION OF TYHE TRANSITIONAL NATURE OF THE LITHOLOGY IN THE INTERVAL,
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REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.
2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 9.
TELEPHONE: 2354544 (4 LINES)
EXPLORATION LOGGING
o [=] REGISTERED ADDRESS:
B P SUBSIDIARY 0F 5T

INTERNATIONAL PANAMA
REPUBLIC OF PANAMA

TEMPERATURE : A PLOT OF THE FLOWLINE TEMPERATUR! GIVES A GRADIENT OF
1.21° C per 100 METRES.FROM 1000 v0 1375M THE TREND FIRST DECREASES THEN
SHARPLY INCREASES, THE DECREASE WAS CAUSED BY LARGE ADDITIONS OF WATER 7O
THE MUD SYSTEM AND THE INCREASE 1S DUE TO RESTABILIZATION AFTER A TRIP,

A SECOND LARGE DEVIATION OCCURRED OVER THE INTERVAL, 1615 10 17254, THIS
1S BELIEVED TO HAVE BEEN CAUSED BY THE CHANGE IN LITHOLOGY AND FURTHER
ACCENTUATED BY THE ADDITION OF WATER TO THE SYSTEM AND RESTABILIZATION
AFTER A TRIP,

GAS ¢ THERE HAS BEEN A STEADY OVERALL DECREASE IN FROM 879M TO TD, FROM
50 UNITS TO 4 UNITS, THERE WERE NO NOTABLE PEAKS AND NO CONNECTION GASES,
TrRIP GASES WERE 34,60,12,5, AND 12 UNITS, CHROMATAGRAPH ANALYSIS INDICATED
THAT THE GAS WAS PREDOMINANTLY C1 WITH TRACE AMOUNTS OF C2 .,

HOLE CONDITION

A CARBIDE RUN AFTER THE BLOCKED FLOW LINE WAS CLEARED
GAVE A DIFFERENCE OF 613 STROKES AS COMPARED TO THE THEORETICAL LAG,
BEFORE THIS THE DIFFERENCE HAD BEEN 120 STROKES., THIS SUGGESTS THAT THE
HOLE MAY BE WASHED OUT AT AROUND 2143M wiTH PBSSIBLY AS MUCH AS 126 BBLS
INCREASE IN VOLUME,

PRESSURE INDICATORS .

ALL DEVIATIONS IN PRESSURE PARAMETER TRENDS ARE READ'LY
ACCOUNTED FOR BY SURFACE ACTIVITY SUCH AS ADDING WATER TO THE MUD SYSTEM
AND BY LITHOLOGICAL VARIATIONS, THE PRESSURE GRADIENT §S BELIEVED TO
REMASN NORMAL AT 8¢4 710 8.5 LB/GAL, ‘

S.R./S.D.
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REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.
2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 9.

TELEPHONE : 2354544 (4 LINES)
EXPLORATION LOGGING oL o

[ o REGISTERED ADDRESS:
R SUBSIOIARY of
INTERNATIONAL PANAMA

REPUBLIC OF PANAMA

ESSO AUSTRALIA FORTESCUE No,2
EXPLORATION LOGGING UNIT #101 ODECO OCEAN DIGGER
WEEKLY REPORT #3 2436n - 2653m 17 NovewsEeEr 1978

DRILL ING_SUMMARY

By STARY FINISH Av,.ROP RECOVERY TRIP GAS
CorREe#1 c22 2420M 2436m 0,8M/HR  9T% 52v
CorEe# 2 c22 2436m 2451m 2.3M/HR 79% 2u
CORE#3 c22 2451m 2464m 3,3u/uR  81% 10u
COREe#H4 c20 2464n 2480M 3,8u/ur  87,5% 22u

A REAMING TRIP WAS CONDUCTED VWITH A 124" Bi1T AT 2464n, NEW BIT #8,

A 12}"HTC XDG, REAMED THE RAT—HOLE AND DRILLED ON TO 2600M AT AN
AVERAGE PENETRATION RATE OF 13,1M/HR, BiT#9, ANOTHER 123"HTC XDG
DRILLED TO T.,D, AT 2653m AT AN AVERAGE PENETRATION RATE OF 18,8BM/HR,
THE AVERAGE MUD WEIGHTS USED THROUGHOUT THE INTERVAL VAS 9,4PPG,
AFTER A WIPER TRIP THE HOLE WAS CIRCULATED CLEAN IN PREPARATION

FOR WIRELINE LOGGING, LOGS RUN AT T.D. Wwere IES/Sontc, FDC/CNL,

HDT, CIS, RFT, CST,

DRILL ING PARAMETERS

LITHOLOGY: OfL SAND WA8 FOUND N cORE#2 Anp COREH3, WITH THE o/
WATER CONTACT THOUGHT TO BE IN THE BASE OF CcORE#Z, NC OIL
'FLUORESCENCE WAS SEEN IN cOrRE#4, FrROM 2480m ro TD THE SECTIOR
CONSISTED OF COARSE SANDS IN THE UPPER PART, WITH MODERATELY FINE
SANDS AND SILTSTONES WITH SHALES AND MINOR COAL IN THE LOWER PART
OF THE INTERVAL, NO OIL SHOWS VERE DETECTED OTHER THAN THOSE IN THE
CORES,

Dxe: THE HIGHLY VARIABLE LITHOLOGY WAS REFLECTED IN THE DRILLING
RATES, CONSEQUENTLY DXC VALUES VARIED ACCORDINGLY, OVER THE SECTION
DRILLED THERE WAS NO INDICATION OF TREND DEVIATION AS A RESULT OF
CEOPRESSURES,

TEMPERATURE: A TEMPERATURE TREND DURING CORING OPERATIONS WAS NOY
OBTAINABLE DUE TO THE RELATIVELY SHORT PERIODS OF DRILLING AND
~IRCULATION, HOWEVER, UPON RESUMING DRILLING AFTER CORING, THE

‘WLINE TEMPERATURE STABILISED, PRODUCING A CONTENUING TREND OF
G /100m,

-] -
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REPLY TO: EXPLORATION LOGGING INTERNATIONAL INC.

2006, ORCHARD TOWERS,
400 ORCHARD ROAD, SINGAPORE 9.
TELEPHONE : 2354544 (4 LINES)
2 EHPLORATION LOCGING Rl
A SUBSIDIARY OF REGISTERED ADDRESS:
APARTADO 850

INTERNATIONAL PANAMA
REPUBLIC OF PANAMA

GAS: THROUGHOUT THE INTERVAL THE MAXINUM DITCH GAS RECORDED WAS 4u,
THE AVERAGE BACKGROUND BEING 2U, THE LOW RECORDINGS ARE A FUNCTION
OF THE HIGH OVERBALANCE IN THE BOREMHOLE,

HOLE CONDITION

CAVINGS IN THE SAMPLES TO 2490M WERE LESS THAN 5% IN THE CUTTINGS
COLLECTED, BELOW 2450M COARSE SAND CAVED CONSISTANTLY FROM THE

LATROBE GROUP, ALSO FROM 2600M TO TD THERE WAS A CONSISTANT 2-5%1

SHALE CAVINGS TN THE SAMPLE, THE SAND CAVING I8 DUE TO THE LACK OF '
COHESION BETWEEN THE GRAINS IN THE FORMATION, AND IT §S THOUGHT .
THAT THE SHALE CAVINGS WERE FROM 2140mM APPROX,

PRESSURE INDICATORS

GAS, DXC, QUALITY OF SAMPLE AND GEOLOGICAL PARAMETERS INDICATE THAT
THE SECTION DRILLED HAS A NORMAL HYDROSTATIC PORE PRESSURE OF APPROX
6,5PPBEMW, LOW TRIP GASES AND NEGLIGIBLE BACKGROUND GAS IS A RESULY
OF THE OVERBALANEGE OF 1PPC ( ECD was 9.5-9,6PPG), WHICH WOULD ALSO
CAUSE EXTENSIVE FLUSHING OF FORMATION FLUIDS,

S.DAINES / J,NOLAN




PE603445

This is an enclosure indicator page.
The enclosure PE603445 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603445 has the following characteristics:

ITEM_BARCODE =

CONTAINER_BARCODE

NAME =
BASIN =

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS

DATE_CREATED =

DATE_RECEIVED
W_NO

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603445

PE906133

Temperature Data Log
GIPPSLAND

VIC/L5

= WELL

WELL_LOG
Temperature Data Log for Fortescue-2.

30/11/1978
26/04/1979

= W709
WELL_NAME =

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603446

This is an enclosure indicator page.
The enclosure PE603446 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603446 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED

W_NO =

WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE603446

PE906133

Pressure Analysis Log

GIPPSLAND

VIC/L5

WELL

WELL_LOG

Pressure Analysis Log for Fortescue-2
showing overburden gradient and
fracture pressure curves.

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603447

This is an enclosure indicator page.
The enclosure PE603447 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603447 has the following characteristics:

ITEM_BARCODE = PE603447
CONTAINER_BARCODE = PE906133
NAME = Mud Log 1 of 27
BASIN = GIPPSLAND
PERMIT = VIC/L5
TYPE = WELL
SUBTYPE = MUD_LOG
DESCRIPTION = Mud Log 1 of 27 for Fortescue-2 (in
separate pages) legend and title
REMARKS =
DATE_CREATED = 30/11/1978
DATE_RECEIVED = 26/04/1979
W_NO = W709
WELL_NAME = FORTESCUE-2
CONTRACTOR = EXPLORATION LOGGING OF AUSTRALIA INC.

CLIENT_OP_CO

(Inserted by DNRE

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603448

This is an enclosure indicator page.
The enclosure PE603448 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603448 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603448

PE906133

Mud Log 2 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 2 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603449

This is an enclosure indicator page.
The enclosure PE603449 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603449 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO

WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603449

PE906133

Mud Log 3 of 27

GIPPSLAND

VIC/L5

WELL

MUD__LOG

Mud Log 3 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603450

This is an enclosure indicator page.
The enclosure PE603450 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603450 has the following characteristics:
ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603450

PE906133

Mud Log 4 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 4 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603451

This is an enclosure indicator page.
The enclosure PE603451 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603451 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =

NAME

BASIN
PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603451

PE906133

Mud Log 5 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 5 of 27 for Fortescue-2 (in
separate pages)

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603452

This is an enclosure indicator page.
The enclosure PE603452 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603452 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS

DATE_CREATED =

DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603452

PE906133

Mud Log 6 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 6 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603453

This is an enclosure indicator page.
The enclosure PE603453 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603453 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME =
BASIN =

PERMIT
TYPE
SUBTYPE

PE603453
PE906133

Mud Log 7 of 27
GIPPSLAND
VIC/L5

= WELL

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

MUD_LOG
Mud Log 7 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603454

This is an enclosure indicator page.
The enclosure PE603454 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603454 has the following characteristics:

ITEM_BARCODE =
= PE906133

CONTAINER_BARCODE
NAME

BASIN =
= VIC/L5
= WELL

SUBTYPE =

PERMIT
TYPE

DESCRIPTION

REMARKS

DATE_CREATED =

DATE_RECEIVED
W_NO

WELL_NAME =

CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

PE603454

Mud Log 8 of 27
GIPPSLAND

MUD_LOG
Mud Log 8 of 27 for Fortescue-2 (in
separate pages)

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603455

This is an enclosure indicator page.
The enclosure PE603455 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603455 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

PERMIT
TYPE
SUBTYPE

PE603455
PE906133

Mud Log 9 of 27
GIPPSLAND
VIC/L5

= WELL

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

MUD_LOG
Mud Log 9 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603456

This is an enclosure indicator page.
The enclosure PE603456 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603456 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

PERMIT
TYPE
SUBTYPE

PE603456
PE906133

Mud Log 10 of 27
GIPPSLAND
VIC/LS

= WELL

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

MUD_LOG
Mud Log 10 of 27 for Fortescue-2
separate pages)

(in

30/11/1978
26/04/1979

= W709

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603457

This is an enclosure indicator page.
The enclosure PE603457 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603457 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603457

PE906133

Mud Log 11 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 11 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603458

This is an enclosure indicator page.
The enclosure PE603458 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603458 has the following characteristics:

ITEM_BARCODE = PE603458
CONTAINER_BARCODE = PE906133
NAME Mud Log 12 of 27
BASIN = GIPPSLAND
PERMIT VIC/L5
TYPE WELL
SUBTYPE MUD_LOG
DESCRIPTION = Mud Log 12 of 27 for Fortescue-2 (in
separate pages)
REMARKS =
DATE_CREATED 30/11/1978
DATE_RECEIVED 26/04/1979
W_NO w709

WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603459

This is an enclosure indicator page.

The enclosure PE603459 is enclosed within the
container PE906133 at this location in this
document.

The enclosure PE603459 has the following characteristics:
ITEM_BARCODE = PE603459
CONTAINER_BARCODE = PE906133
NAME = Mud Log 13 of 27
BASIN = GIPPSLAND
PERMIT = VIC/L5
TYPE = WELL
SUBTYPE MUD_LOG
DESCRIPTION = Mud Log 13 of 27 for Fortescue-2 (in
separate pages)
REMARKS =
DATE_CREATED 30/11/1978
DATE_RECEIVED 26/04/1979
W_NO w709
WELL_NAME FORTESCUE-2
CONTRACTOR EXPLORATION LOGGING OF AUSTRALIA INC.
CLIENT_OP_CO = ESSO AUSTRALIA LIMITED

(Inserted by DNRE Vic Govt Mines Dept)




PE603460

This is an enclosure indicator page.
The enclosure PE603460 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603460 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =
= Mud Log 14 of 27

BASIN =
PERMIT =

NAME

TYPE

SUBTYPE =
DESCRIPTION =

REMARKS

DATE_CREATED =
DATE_RECEIVED =
= W709

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

({Inserted by DNRE

PE603460
PE906133

GIPPSLAND
VIC/L5

= WELL

MUD_LOG
Mud Log 14 of 27 for Fortescue-2 (in
separate pages)

30/11/1978
26/04/1979

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603461

This is an enclosure indicator page.
The enclosure PE603461 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603461 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE =

DESCRIPTION

REMARKS

DATE_CREATED =
DATE_RECEIVED =
= W709

W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE603461

PE906133

Mud Log 15 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 15 of 27 for Fortescue-2
separate pages)

(in
30/11/1978

26/04/1979

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603462

This is an enclosure indicator page.
The enclosure PE603462 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603462 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED

W_NO =
WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603462

PE906133

Mud Log 16 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 16 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603463

This is an enclosure indicator page.
The enclosure PE603463 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603463 has the following characteristics:

ITEM_BARCODE = PE603463
CONTAINER_BARCODE = PE906133
NAME Mud Log 17 of 27
BASIN = GIPPSLAND
PERMIT VIC/L5
TYPE WELL
SUBTYPE MUD_LOG
DESCRIPTION Mud Log 17 of 27 for Fortescue-2 (in
separate pages)
REMARKS =
DATE_CREATED 30/11/1978
DATE_RECEIVED = 26/04/1979
W_NO w709
WELL_NAME = FORTESCUE-2
CONTRACTOR EXPLORATION LOGGING OF AUSTRALIA INC.

CLIENT_OP_CO =

(Inserted by DNRE

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603464

This is an enclosure indicator page.
The enclosure PE603464 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603464 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED

W_NO =
WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603464

PE906133

Mud Log 18 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 18 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603465

This is an enclosure indicator page.
The enclosure PE603465 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603465 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603465

PE906133

Mud Log 19 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 19 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603466

This is an enclosure indicator page.
The enclosure PE603466 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603466 has the following characteristics:

ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN =

PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS =

DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

PE603466

PE906133

Mud Log 20 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 20 of 27 for Fortescue-2 (in
separate pages)

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603467

This is an enclosure indicator page.
The enclosure PE603467 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603467 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =
= Mud Log 21 of 27

BASIN =

PERMIT =

TYPE =
SUBTYPE =
DESCRIPTION =

NAME

REMARKS =

DATE_CREATED

DATE_RECEIVED =

W_NO

WELL_NAME =

CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603467
PE906133

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 21 of 27 for Fortescue-2 (in
separate pages)

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Viec Govt Mines Dept)




PE603468

This is an enclosure indicator page.
The enclosure PE603468 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603468 has the following characteristics:

ITEM_BARCODE =
CONTAINER_ BARCODE =

NAME

BASIN =
PERMIT =

TYPE
SUBTYPE

REMARKS

DATE_CREATED =

DATE_RECEIVED
W_NO

WELL_NAME =
CONTRACTOR =
CLIENT_OP_CO =

(Inserted by DNRE

PE603468
PE906133

Mud Log 22 of 27
GIPPSLAND
VIC/L5

WELL

= MUD_LOG
DESCRIPTION =

Mud Log 22 of 27 for Fortescue-2 (in
separate pages)

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603469

This is an enclosure indicator page.
The enclosure PE603469 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603469 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE

NAME =
BASIN =
= VIC/L5

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603469

= PE906133

Mud Log 23 of 27
GIPPSLAND

WELL

MUD_LOG

Mud Log 23 of 27 for Fortescue-2
separate pages)

(in

30/11/1978
26/04/1979

= W709

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603470

This is an enclosure indicator page.
The enclosure PE603470 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603470 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME =
BASIN =
= VIC/L5

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603470
PE906133

Mud Log 24 of 27
GIPPSLAND

WELL

MUD_LOG

Mud Log 24 of 27 for Fortescue-2
separate pages)

(in

30/11/1978
26/04/1979

= W709

FORTESCUE-2
EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603471

This is an enclosure indicator page.
The enclosure PE603471 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603471 has the following characteristics:

ITEM_BARCODE = PE603471
CONTAINER_BARCODE PE906133
NAME Mud Log 25 of 27
BASIN = GIPPSLAND
PERMIT = VIC/LS5
TYPE = WELL
SUBTYPE = MUD_LOG
DESCRIPTION Mud Log 25 of 27 for Fortescue-2 (in
separate pages)
REMARKS
DATE_CREATED = 30/11/1978
DATE_RECEIVED = 26/04/1979
W_NO = W709
WELL_NAME = FORTESCUE-2
CONTRACTOR EXPLORATION LOGGING OF AUSTRALIA INC.

CLIENT_OP_CO

(Inserted by DNRE

ESSO AUSTRALIA LIMITED

Viec Govt Mines Dept)




PE603472

This is an enclosure indicator page.
The enclosure PE603472 is enclosed within the
container PE906133 at this location in this

document .

The enclosure PE603472 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =
PERMIT =

TYPE

REMARKS
DATE_CREATED

PE603472
PE906133

Mud Log 26 of 27
GIPPSLAND
VIC/L5

= WELL
SUBTYPE =
DESCRIPTION =

DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

MUD_LOG
Mud Log 26 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603473

This is an enclosure indicator page.
The enclosure PE603473 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603473 has the following characteristics:
ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED

DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE603473

PES06133

Mud Log 27 of 27

GIPPSLAND

VIC/L5

WELL

MUD_LOG

Mud Log 27 of 27 for Fortescue-2
separate pages)

(in

30/11/1978

26/04/1979

W709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




PE603474

This is an enclosure indicator page.
The enclosure PE603474 is enclosed within the
container PE906133 at this location in this

document.

The enclosure PE603474 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE603474

PES06133

Drilling Pressure Log

GIPPSLAND

VIC/L5

WELL

WELL_LOG

Drilling Data Pressure Log including
rate of penetration drilling exponent
and gas units for Fortescue-2.

30/11/1978

26/04/1979

w709

FORTESCUE-2

EXPLORATION LOGGING OF AUSTRALIA INC.
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)
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