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1. Introduction

Check shot survey was recorded with the Combinable Seismic Imager tool (CSI) in
the Longtom-1 well. The survey was run on 25th May 1995. The data were stacked,
the transit times were re-picked. The transit times of the well seismic survey were
used as input for sonic calibration processing.

2. Data Acquisition

The data were acquired in one logging run using the three component Combinable
Seismic Imager tool (CSI). An array of three sleeve air guns were used as the
source. The gun was positioned 5 meters below mean sea level .

The check shot survey was shot as a standard offshore borehole seismic survey with
the airgun suspended from a rig crane.



Table 1. Survey Parameters

Elevation of KB
Elevation of DF
Elevation of GL

Energy Source

Source Offset

Source Depth
Reference Sensor
Hydrophone Offset
Hydrophone Depth
Source & Hyd. Azimuth

Tool Type

Tool Combination
De-coupled Geophones
Shaker Fitted

Number of Axis

Geophone Type
Natural Frequency
Coil Resistance
Sensitivity

Sampling Rate
Recording Time
Acquisition Unit
Recording Format

253 M
25.0M
-56.25 M

3 X 150 cu in. airguns
50 M

5 M below MSL
Hydrophone

50 M

10 M below MSL

67 Degr.

CSl

Stand Alone
Yes

Yes

3

SM-4

10 Hz

3500 Om

0.8 V.cm.sec.

1.0 ms.
3.0 sec.
MAXIS
DLIS




3. Sonic Calibration Processing

3.1 Sonic Calibration

A 'drift' curve is obtained using the sonic log and the vertical check level times. The
term ‘drift' is defined as the seismic time (from check shots) minus the sonic time
(from integration of edited sonic). Commonly the word 'drift' is used to identify the
above difference, or to identify the gradient of drift versus increasing depth, or to
identify a difference of drift between two levels.

The gradient of drift, that is the slope of the drift curve, can be negative or positive.

Adr if ¢

Adept h
For a negative drift the sonic time is greater than the seismic time
over a certain section of the log.

<0

For a positive drift  adrift > 0, the sonic time is less than the seismic time over a
Adepth
certain section of the log.

The drift curve, between two levels, is then an indication of the error on the
integrated sonic or an indication of the amount of correction required on the sonic to
have the TTI of the corrected sonic match the check shot times.

Two methods of correction to the sonic log are used.

1. Uniform or block shift. This method applies a uniform correction to all the
sonic values over the interval. This uniform correction is applied in the case of
positive drift and is the average correction represented by the drift curve gradient
expressed in psec/ft .

2. AT Minimum. In the case of negative drift a second method is used, called
AT minimum. This applies a differential correction to the sonic log, where it is
assumed that the greatest amount of transit time error is caused by the lower velocity
sections of the log. Over a given interval the method will correct only At values which
are higher than a threshold, the Atmin . Values of At which are lower than the
threshold are not corrected. The correction is a reduction of the excess of At over
Atmin, At - A tmin.

At - A tmin is reduced through multiplication by a reduction coefficient which remains
constant over the interval. This reduction coefficient, named G, can be defined as:

drift
G=1+

[(At- Atmin)dZ
Where drift is the drift over the interval to be corrected and the value | (A t - A tmin)dZ
is the time difference between the integrals of the two curves A t and A tnin. only over
the intervals where A t > A tin.
Hence the corrected sonic: At= G(At- A tmin) + A tmin.
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3.2 Open Hole Logs

The sonic log has been recorded from 2225 to 285.0 metres below DF. This sonic
log has been edited to alleviate cycle skipping and spiky data. The density log has
also been edited to take into account bad hole condition.

The gamma ray and caliper logs are included as correlation curves.

3.3 Correction to Datum and Velocity Modelling

The sonic calibration processing has been referenced to the seismic reference
datum (SRD), 25.3 m below KB. Static corrections are applied to correct for source
offset and source depth. This involves using an water velocity between the source
position and SRD as 1524 m/sec.

3.4 Sonic Calibration Results

The top of the sonic log (285.0 metres below DF) is chosen as the origin for the
calibration drift curve.

The drift curve is the correction imposed upon the sonic log. The adjusted sonic

curve is considered to be the best result using the available data. A list of shifts used
on the sonic data is given below.

Table 2: Sonic Drift

Depth Interval Block Shift A tmin Equiv Block shift

(metres below KB) psec/mt usec/mt usec/mt
0.0 - 285.0 0.00 - 0.00
285.0 - 708.0 12.74 - 12.74
708.0 - 1355.0 14.84 - 14.84
1355.0 - 1885.0 2.83 - 2.83

1885.0 - 2024.0 - 191.86 -46.70

2024.0 - 2225.0 - 218.14 -12.45



4. Synthetic Seismogram Processing

GEOGRAM plots were generated using 25 Hz, 35 Hz and 45Hz zero phase ricker
wavelets.

The presentations include both normal and reverse polarity on a time scale of 10
cm/sec.

GEOGRAM processing produces synthetic seismic traces based on reflection
coefficients generated form sonic and density measurements in the well-bore. The
steps in the processing chain are the following:

Depth to time conversion
Reflection coefficient generation
Attenuation coefficient calculation
Convolution

Output

4.1 Depth to Time Conversion

Open hole logs are recorded from the bottom to top with a depth index. This data is
converted to a two-way time index and flipped to read form the top to bottom in order
to match the seismic section.

4.2 Primary Reflection Coefficients

Sonic and density data are averaged over chosen time intervals (normally 2 or 4
millisecs). Reflection coefficients are then computed using:

p2.v2 - p1.Vy

p2.v2 + p1.v4

where;

p1 = density of the layer above the reflection interface

p2 = density of the layer below the reflection interface
v1 = compressional wave velocity of the layer above the reflection interface
vz = compressional wave velocity of the layer below the reflection interface

This computation is done for each time interval to generate a set of primary reflection
coefficients without transmission losses.



™

4.3 Primaries with Transmission Loss

Transmission loss on two-way attenuation coefficients is computed using:

An = (1-R42).(1 - R22).(1 - Rg?)...(1 - Ry?)
A set of primary reflection coefficients with transmission loss is generated using:

Primaryn = Rn.-An-1

4.4 Primaries plus Multiples
Multiples are computed from these input reflection coefficients using the transform

technique from the top of the well to obtain the impulse response of the earth. The
transform outputs primaries plus multiples.

4.5 Multiples Only

By subtracting previously calculated primaries form the above result we obtain
multiples only.

4.6 Wavelet

A theoretical wavelet is chosen to use for convolution with the reflection coefficients
previoulsy generated. Choices available include:

Klauder wavelet

Ricker zero phase wavelet
Ricker minimum phase wavelet
Butterworth wavelet

User defined wavelet

Time variant Butterworth filtering can be applied after convolution.

4.7 Polarity Convention

An increase in acoustic impedance gives a positive reflection coefficient, is written to
tape as a negative number and is displayed as a white trough under normal polarity.
Polarity conventions are displayed in figure 1.
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4.8 Convolution

The standard procedure of convolving the wavelet with reflection coefficients: the
output is the synthetic seismogram.

A Summary of Geophysical Listings

Five geophysical data listings are appended to this report. Following is a brief
description of the format of each listing.

A1 Geophysical Airgun Report - Well Seismic Survey

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Measured depth from KB: dkb, the depth in metres from kelly bushing.

3. Vertical depth form SRD: dsrd, the depth in metres from seismic reference
datum.,

4. Observed travel time HYD to GEO: tim0, the transit time picked form the
stacked data by subtracting the surface sensor first break time from the downhole
sensor first break time,

5. Vertical travel time SRC to GEO: timv, is corrected for source to hydrophone
distance and for source offset.

6. Vertical travel time SRD to GEO: shtm, is timv corrected for the vertical
distance between source and datum.

7. Average velocity SRD to GEO: the average seismic velocity from datum to the
corresponding checkshot level, dsrd .
shtm

8. Delta depth between shots: Adepth, the vertical distance between each level.

9. Delta time between shots: Atime, the difference in vertical travel time
(shtm),between each level.

10. Interval velocity between shots: the average seismic velocity between each
level, Adepth
A time



A1-1 Geophysical Airgun Report - Vertical Incidence Survey

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Measured depth from KB: dkb, the depth in metres from kelly bushing.

3. Veriical depth form SRD: dsrd, the depth in metres from seismic reference
datum.

4. Observed travel time HYD to GEO: timQ, the transit time picked form the
stacked data by subtracting the surface sensor first break time from the downhole
sensor first break time.

5. Vertical travel time SRC to GEO: timv, is corrected for source to hydrophone
distance and for source offset.

6. Vertical travel time SRD to GEQ: shtm, is timv corrected for the vertical
distance between source and datum.

7. Average velocity SRD to GEO: the average seismic velocity from datum to the
corresponding checkshot level, derd .
shtm

8. Delta depth between shots: Adepth, the vertical distance between each level.

9. Delta time between shots: Atime, the difference in vertical travel time
(shtm),between each level.

10. Interval velocity between shots: the average seismic velocity between each
level, Adepth
A time

A2 Drift Computation Report

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Vertical depth from KB: the depth in metres from kelly bushing
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Vertical travel time SRD to GEQO: the calculated vertical travel time from datum
to downhole geophone (see column 7, Geophysical Airgun Report).

5.Integrated raw sonic time: the raw sonic log is integrated from top to bottom and
listed at each level. An initial value at the top of the sonic log is set equal to the
checkshot time at that level. This may be an imposed shot if a shot was not taken
at the top of the sonic.



6. Computed drift at level: the checkshot time minus the integrated raw sonic
time.

7. Computed blk-shft correction: the drift gradient between any two checkshot
levels
_(Adrift ) .
A depth
A3 Sonic Adjustment Parameter Report
1. Knee number: the knee number starting from the highest knee. (The first
knees listed will generally be at SRD and the top of sonic. The drift imposed at
these knees will normally be zero.)
2. Vertical depth from KB: the depth in metres from kelly bushing
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Drift at knee: the value of drift imposed at each knee.

5. Blockshift used: the change in drift divided by the change in depth between
any two levels.

6. Delta-T minimum used: see section 4 of report for an explanation of A tmjn.
7. reduction factor: see section 4 of repon.

8. Equivalent blockshift; the gradient of the imposed drift curve.

A4 Velocity Report

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Vertical depth from KB: the depth in metres form kelly bushing.
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Vertical travel time SRD to GEOPH: the vertical travel time from SRD to
downhole geophone (see column 7, Geophysical Airgun Report)

9. Integrated adjusted sonic time: the adjusted sonic log is integrated from top to
bottom. An initial value at the top of the sonic is set equal the checkshot time at
that level. (the adjusted sonic log is the drift corrected sonic log.)

6. Drift=shot time-raw sonic: the check shot time minus the raw integrated sonic
time.



7. Residual=shot time-adj sonic: the check shot time minus the adjusted
integrated sonic time. This is the difference between calculated drift and the
imposed drift.

8. Adijusted interval velocity: the interval velocity calculated from the integrated
adjusted sonic time at each level.

A5 Time Converted Velocity Report

the data in this listing has been resampled in time.

1. Two way travel time from SRD: this is the index for the data in this listing. The first
value is at SRD (0 millisecs) and the sampling rate is 2 millisecs.

2. Measured depth from KB: the depth from KB at each corresponding value of two
way time.

3. Vertical depth from SRD: the vertical depth from SRD at each corresponding
value of two way time.

4. Average velocity SRD to GEO: the vertical depth from SRD divided by half the
two way time.

5. RMS velocity: the root mean square velocity from datum to the corresponding
value of two way time.

Vrms = VE4MWV2H/ENt
where v; is the velocity between each 2 millisecs interval.

6. First normal moveout: the correction time in millisecs to be applied to the two way
travel time for a specified moveout distance (default = 1000 M).

where:
At = normal moveout (secs)
X = moveout distance (metres)
t = two way time (secs)
Vims = 'ms velocity (metres / sec)

7. Second normal moveout: the correction time in millisecs to be applied to the two
way travel tome for a specified moveout distance (default = 1500 M). )

8. Third normal moveout: the correction time in millisecs to be applied to the two
way travel time for a specified moveout distance (default = 2000 M)

10
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9. Interval velocity: the velocity between each sampled depth. Typically, the
sampling rate is 2 millisecs two way time, (1 millisec one way time) therefore the
interval velocity will be equal to the depth increment divided by 0.002. It is
equivalent to column 9 from the Velocity Report.
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Fime In seconds

0

SCHLUMBERGER (SEG-1976) WAVELET POLARITY CONVENTION
INTERVAL VELOCITY REFLECTION COEFF.
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PE600684

This is an enclosure indicator page.

The enclosure PE600684 is enclosed within the
container PE906538 at this location in this

document .

The enclosure PE600684 has the following characteristics:
PE600684

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

ONSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION
REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

It

PE906538

Drift Corrected Sonic
GIPPSLAND

N

WELL

WELL_LOG

Drift Corrected Sonic

23-JUN-1995%

13-MAY-1996

BHP Petroleum Pty Ltd
Longtom -1
Schlumberger

BHP Petroleum Pty Ltd
2225

100

x1s_kb00

Vic Govt Mines Dept)



PEG00685S

This is an enclosure indicator page.

The enclosure PE600685 is enclosed within the
container PE906538 at this location in this
document .

The enclosure PE600685 has the following characteristics:
ITEM_BARCODE = PE60068S
CONTAINER_BARCODE = PE906538
NAME = Vertical Seismic Profile
BASIN = GIPPSLAND
ONSHORE? = N
DATA_TYPE = WELL
. DATA_SUB_TYPE = VELOCITY_CHART
. DESCRIPTION = Vertical Seismic Profile
St REMARKS
DATE WRITTEN = 23-JUN-1995
DATE_PROCESSED =
DATE_RECEIVED = 13-MAY-1996
RECEIVED_FROM = BHP Petroleum Pty Ltd
WELL_NAME = Longtom -1
CONTRACTOR = Schlumberger
AUTHOR =
ORIGINATOR = BHP Petroleum Pty Ltd
TOP_DEPTH = 2237
BOTTOM_DEPTH = 80
ROW_CREATED_BY = xl=_kb00

(Inserted by DNRE - Vic Govt Mines Dept)



PE600686

This is an enclosure indicator page.
The enclosure PE600686 is enclosed within the
container PE906538 at this location in this

document.

The enclosure PE600686 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

ONSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_RY

(Inserted by DNRE

]

I

PE600686

PE206538

DISPL* Amplitude Spectrum

GIPPSLAND

N

WELL

DIAGRAM

DISPL* Amplitude Spectrum, Well Seismic
Survey, Plot 1A (enclosure from Seismic
Processing Report--attachment to WCR)
for Longtom-1

PAGES: 1

BHP Petroleum Pty Ltd
Longtom -1
Schlumberger

BHP Petroleum Pty Ltd
100

2225

x1ls_kb00

Vic Govt Mines Dept)



PE600687

This is an enclosure indicator page.
The enclosure PE600687 is enclosed within the
container PE906538 at this location in this

document.

The encleosure PE600687 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

ONSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION
REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM

tHon

o n

WELL_NAME =

CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

1]

PE600687

PES06538

Geogram 25Hz

GIPPSLAND

N

WELL

SYNTH_SEISMOGRAM

Geogram (Synthetic Seismogram) 25Hz

23-JUN-1995

13-MAY-1896

BHP Petroleum Pty Ltd
Longtom -1
Schlumberger

BHP Petroleum Pty Ltd
2237

80

x1ls_kb0o

Viec Govt Mines Dept)



PE600688

This is an enclosure indicator page.
The enclosure PE600688 is enclosed within the
container PES06538 at this location in this

document.

The enclosure PE600688 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASTN

ONSHORE?
DATA_TYPE
DATA_SUB_TYPE

' DESCRIPTION
REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR

‘ TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

R

(Inserted by DNRE

1] nnn

PE600688

PE9S06538

Geogram 35Hz

GIPPSLAND

N .

WELL

SYNTH_SEISMOGRAM

Geogram (Synthetic Seismogram) 3% Hz

23-JUN-1995

13-MAY-1996

BHP Petroleum Pty Ltd
Longtom -1
Schlumberger

BHP Petroleum Pty Ltd
2237

80

xls_kb00

Vic Govt Mines Dept)



PEG600689

This is an enclosure indicator page.
The enclosure PE600689 is enclosed within the
container PE906538 at this location in this

document .

The enclosure PE600689 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

ONSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

[}

I

1]

PEG00689

PE906538

Seismic Calibration Log

GIPPSLAND

N

WELL

VELOCITY CHART

Seismic Calibration Log - Adjusted
Continuous Velocity Log

23-JUN-1995

13-MAY-1996

BHP Petroleum Pty Ltd
Longtom -1
Schlumberger

BHP Petroleum Pty Ltd -
2237

80

xls_kb00

Vie Govt Mines Dept)



S

PEG00690

This i1s an enclosure indicator page.
The enclosure PE600690 is enclosed within the
container PE906538 at this location in this

document .

The enclosure PE600690 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

ONSHORE?

DATA _TYPE
DATA_SUB_TYPE
DESCRIPTION
REMARKS

" DATE_WRITTEN
DATE _PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED BY

(Inserted by DNRE

1]

]

.PE600E90

PE906538

Geogram 45Hz

GIPPSLAND

N

WELL

SYNTH_SEISMOGRAM

Geogram (Synthetic Seismogram)

23-JUN-1995

13-MAY-1996

BHP Petroleum Pty Ltd
Longtom =1
Schlumberger

BHP Petroleum Pty Ltd
2237 . -
80

x1ls_kb00

Vie Govt Mines Dept)



