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1. Acquisition Summary

The aim of the Marlin A6 checkshot survey was to record the vertical transit time from the surface to the
downhole tool at 21 levels in the well. To achieve this, the airgun was suspended from a boat that followed
the deviated well trajectory and fired remotely over a radio link.

An SAT tool was used for downhole data acquisition. The AG 10 offset shooting equipment (OSE) was used
to remotely fire the airgun and return the hydrophone signal to Maxis logging unit. Pre-job checks at the
West Tuna location on 5-Mar-1997 determined a 3 msec delay in the radio hydrophone over the OSE. A +3
msec correction has been applied to the raw stack break times to compensate for the radio delay. See
appendix A for a summary of the West Tuna radio delay tests.

Problems on using the offset shooting equipment were encountered during the survey. These problems have
not affected the final data quality.

A single 20 cuin bolt airgun was used as the energy source and charged from high pressure bottled nitrogen.

Navigation was supplied by EAL. The airgun was positioned within a tolerance of 5 metres, at the same
horizontal co-ordinate as the downhole geophone.

2. Processing Sequence

[

Re-stack data using the AG10 radio hydrophone break as zero time reference.

2. Add 3 msec to stack times to compensate for radio delay.

3. Enter surface gun co-ordinates, gun depth and hydrophone depth. The gun depth was 7 metres below sea
level and the hydrophone depth was 12 metres below sea level.

4. Enter well deviation and inclination data. The true vertical depths are recomputed using the “absolute
radius of curvature” method. There is a slight (<0.5 metre) difference between these TVD’s and the
wellsite TVD’s which were computed using the “minimum radius of curvature” method.

5. Compute vertical transit times based on the survey geometry. Interval velocities are derived from the
vertical transit times and TVD’s.

6. Compute sonic drift corrections.

The figures 1 following shows the Z component stacked data (radio delay correction is applied). The X and
Y data was recorded but not required for checkshot processing so are not displayed. Figure 2 displays TWT,
Vint. and Vaver. are computed from checkshot corrected transit times.
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Figure 1.

Stacked data, traces spaced by depth; (3 msec radio delay applied)
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Marlin—A6 Deviated Checkshot Survey: TWT(sec) and Vp(m/s)
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Figure 2. TWT, Vint. and Vaver. derived from corrected transit times.
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A. Radio delay tests

The AG10 system was used to control the offset source during the Marlin A6 survey. Synchronisation tests
were done on both the Macha and AG10 OSE prior to the recent deviated well survey at West Tuna W32.
The tests were done by placing a geophone on top of an airgun solenoid. The geophone signal was sent to
the Maxis via a hardwire link and also by each of the OSE’s, and traces compared. Both the Macha and the
AG10 systems have a 3 msec delay in the radio hydrophone signal.

M acha - West Tuna test

¢ Hardwire/radio geophone + airgun solenoid.
¢ 3 msec delay in radio hydrophone signal.
¢ GCU fire delay = 458 msec, TOFS = 0 msec.
¢ Macha system operational before testing

17 [ -

11 N / =
Shot Hydrophone: Normallzed Shot
Number N N " i N L " L 1 i L L " . " X " L 1 " L n "
(Sml_N‘um) 2260 (MS) 254

Figure Al

AG10 - West Tuna Test

Hardwire / radio geophone + airgun solenoid.

3 msec delay in radio hydrophone signal.

AG10 fire delay = 0 msec, TOFS = 1200 msec.

Loose wires fixed in a cable plug at AG10 before testing.
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Figure A2

Small variations in the AG10 fire time arise, since the automatic arming occurs via a mechanical relay. This
does not affect the stacked data, since a delay in the actual fire time will give the same delay to the
hydrophone and the downhole geophone.
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MARLIN-A6 Deviated Checkshot Survey: Well and Source locations

T SRR

3200 1 607989
3100 2 607977 5766814
3000 3 607960 5766837 -899
2851 4 607927 5766876 -860
2724 5 607891 5766913 -823
2594 6 607844 5766957 =779
2430 7 607775 5767020 -716
2280 8 607706 5767081 -655
2150 9 607640 5767139 -597
2010 10 607571 5767201 -535
1920 11 607527 5767239 -497
1820 12 607481 5767281 -455
1730 13 607438 5767320 -416
1640 14 607392 5767360 -376
1500 15 607320 5767420 -316
1360 16 607249 5767478 -258
1295 17 607217 5767504 -232
1210 18 607175 5767533 -203
1040 19 607092 5767585 -151
890 20 607015 5767628 -108
730 21 606931 5767667 -69
7
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