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INTRODUCTION

GEOMEX SURVEYS (AUSTRALIA) PTY. LTD. was contracted by
AMOCO AUSTRALIA PETROLEUM COMPANY, to carry-out the
positioning of the drilling rig "DIAMOND M. EPOCH"
over their "PELICAN No. 5" location in permit T-22-P

of the Bass Strait, Australia.

An integrated acoustic system was used to guide the rig
onto location on 26th December 1985, and determine

its final position with relation to an array of acocustic
transponders. Verification of the rig's position was

determined with a geodetic satellite receiver.

The rig's drill-stem position as determined by a final
fix with acoustics on 27th December 1985, is given below

as the accepted well co-ordinates:

Latitude: 45° 20" 43.472" South
Longitude: 145° 51' 49.296" East

This position is 3.9 metres on a bearing of 30.7 degrees

from the intended location.

The final rig heading was 232 degrees.



PERSONNEL, EQUIPMENT AND LOGISTICS SUPPORT

2.1 Personnel

Persconnel engaged in the operation of positioning

the "DIAMOND M. EPOCH" were as follows:

Name Position Period

G. Harries Party Chief/Surveyor 23/12/85~-07/01/86
D. Knowles Navigation Engineer 23/12/85-30/12/85.



PERSONNEL, EQUIPMENT AND LOGISITICS SUPPORT {Cont'd)

2.2

Equipment

The following eguipment was employed to conduct

this rig positioning:

Integrated Acoustic Positioning System

Two - HP 9836 computers with VDU displays
Two - HP 2671G printers

One - Range Meter RM 201

One - Telecommand unit TT 201

One - Interface module IM 100

One - Power supply unit PS 100

One - Acoustics towfish

Two -~ Acoustics modules AM 121

Two - Tow cables

- Associated cabling

- Oceano spares.

Navigation Satellite System

One - Mx 1107 RS satellite receiver
One - Marine antenna with cabling

~ Set of Magnavox 1107 spares

- Data-com interfaces

Geodetic Satellite System

One - Mx 1502 satellite receiver

One - Antenna system with cabling.
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PERSONNEL, EQUIPMENT AND LOGISTICS SUPPORT (Cont'd)

2.3

Logistics Support

The drilling rig "DIAMOND M. EPOCH" and vessel
"M/V LOMBARDINA CREEK" were used during the course
of the rig positioning to provide work facilities

and accomodation for the survey personnel.

Logistics support was also provided by the
GEOMEX SURVEYS base in Perth.



CHRONOLOGICAL RECORD QF EVENTS

Monday 23rd December 1985

D. Knowles and G. Harries arrive in Devonport

Start mobilisation of equipment onboard "M/V

Inform Harbour Authority departure time at

18.00

for mobilisation.
Tuesday 24th December 1985
07.00

Lombardina Creek".
17.00

24 .00 hours.
24.00

Depart Devonport for "PELICAN-5" location.

Wednesday 25th December 1985

06.00
08.00

15.15
21.00

Approaching location to check on navigation system.
Navigation signals good.

Decision to go and anchor in shallow water and
standby for rig "DIAMOND M. EPOCH" to pick up
anchors.

Drop anchor.

Pick-up anchor and proceed to location.

Thursday 26th December 1985

05.00
06.30
08.20
08.58
09.40
09.58
11.07
11.35
11.47

15.25
16.20
17.45
19.42

On location and preparing to deploy marker buoys.

Deploy acoustic fish and check navigation.

Deploy No. 1 gate buocy.

Deploy No. 2 gate buoy.

Deploy anchor No. 2 marker buoy.

Deploy anchor No. 6 marker buoy.

'Diamond M. Epoch' deployed their No. 6 anchor.

Anchor No. 2 on seafloor.

Inform 'Diamond M. Epoch' that they require to

move 20 m. at 326°.

Anchor No. 3 on seafloor.

Anchor No. 7 on seafloor.

Anchor No. 4 on seafloor.
5

Anchor No. on seafloor.
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CHRONOLOGICAL RECORD OF EVENTS

Thursday 26th December 1985 (Cont'd)

20.05
21.24

22.00

Anchor No. 8 on seafloor.

Anchor No. 1 on seafloor.

'Diamond M. Epoch"” informed that to be on proposed
location rig must move in a N.E. direction for
approximately 36 m.

Demobilise equipment onboard "M/V Lombardina

Creek" and transfer to 'Diamond M. Epoch'.

Friday 27th December 1985

00.30

03.00
19.00
23.27

Mobilise equipment onboard ‘'Diamond M. Epoch'.
No final position taken at this time, as rig
anchors are reported to be slipping and extra
anchors required.

Re—-running anchors.

Rig ballasting down.

Final position taken and rig master informed of
final position.

Requested that satellite position be carried

out to obtain confirmation.

Saturday 28th December 1885

24.00

After twenty (20) hours of obtaining satellite
positions using Mx 1502 satellite receiver, a
preliminary satellite position of the drill-
stem was confirmed.

Transfer to "M/V Lombardina Creek' after demob-
ilising acoustic equipment to proceed to previous

rig position at KOORKAH-1 to recover transponders.

Sunday 29th December 1985

06.00
07.00-
12.00

13.00
17.00

Arrive on KOORKAH-1 location to recover transponders.
Five (5) acoustic transponders recovered from

the KOORKAH-1 location. Two (2) transponders

failed to surface on command. These being
transponder S/Nos. 675 and 579.

Proceed to TILANA-1 location.

Enable transponder S/N 595 and position over it,

but unable to recover transponder.
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CHRONOLOGICAL RECORD OF EVENTS

Ssunday 29th December 1985 (Cont'd)

19.00
22.30

23.30

Depart TILANA location for 'Diamond M. Epoch'.
Within anchor pattern of 'Diamond M. Epoch'.,

G. Harries transfers to rig with satellite
receiver 1107 and antenna.

"M/V Lombardina Creek' departs 'Diamond M. Epoch'’
for Devonport.

Monday 30th December 1985

Commence recording satellite passes on Magnavox

1107 receiver, while continuing to record on

"M/V Lombardina Creek" arrives in Devonport

All equipment de-rigged from vessel and held

03.00
Magnavox 1502 receiver.
08.00
with D. Knowles onboard.
in Devonport.
Tuesday 31lst December 1985
09.00 D. Knowles departed Devonport.
11.00

Satellite receiver 1502 de-rigged after record-
ing five (5) satellite passes.
Continue to record passes on Magnavox 1107

receiver.

Wednesday 1lst January 1986

Demobilise satellite receiver 1107 after receiving
thirty (30) passes.

Both satellite receivers packed for transportation
to Hobart.

G. Harries departed rig for Devonport.

Thursday 2nd Januarv 1986

Survey eqguipment unable to be transported by
helicopter, so loaded onto vessel for trans-
portation to Hobart.

G. Harries organising survey equipment in Devonport.

.7.
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CHRONOLOGICAL RECORD OF EVENTS (Cont'd)

Friday 3rd January 1986

Survey equipment in transit to Hobart.
G. Harries organising and packing remaining

survey equipment in Devonport.

Saturday 4th January 1986

Supply vessel docked in Hobart and survey

equipment unloaded.

Sunday 5th January 1986

Survey equipment in Hobart.

Monday 6th January 1986

Survey equipment locaded onto a truck in Hobart.

Tuesday 7th January 1986

Survey equipment arrived Devonport.

G. Harries stored satellite receiver Mx 1107
in Devonport and despatched satellite receiver
Mx 1502 to Perth.

G. Harries departed Devonport.



4 SURVEY METHODS AND PROCEDURES

4.1

SAT-NAV = —

Satellite-Acoustic Positioning System

Mode of Operation

The integrated satellite-acoustic positioning
system employed on this project is manufactured
by "OCEANO INSTRUMENTS" and comprises a low
frequency long baseline acoustic system linked
to a "MAGNAVOX" transit-satellite receiver,

and integrated through a 'HEWLETT PACKARD'
desk—-top computer with V.D.U. displays for

navigation.

The configuration of equipment is illustrated

below:

PRINTER

€

SAT-NAV RECEIVER

MX 1107

LY

[ -
v mewt

. -

TONFISH AND AM 121

-
- . -
- L £ -
LY ., .
s A [

n' ’ SEARED TRANSPONDERS
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SURVEY METHODS AND PROCEDURES

4‘1

Satellite-Acoustic Positioning System

Mode of Operation {Cont'd)

The acoustic system itself is made up of four

(4) basic onboard units, a range meter, a tele-
command unit, an interface module and a dedicated
24 v. D.C. power supply which controls the type
and coding of interrogation signals emitted from
an acoustic module mounted in a streamlined
towfish and suspended over-the-side of the survey
vessel. The transponder units laid in an array
on the seabed receive the common interrogation
frequency and reply on their own individual freg-
uencies. These are received by the acoustic
module and passed back to the onboard units where
the time between signal transmission and reception
is recorded, and processed to display the range

in metres to each transponder.

The satellite navigation receiver is a Mx 1107
R.S. dual-channel survey receiver and with its
marine antenna is a stand-~alone system. The
reason for its choice is its dead-reckoning
facility through the entering of vessels course
and speed, and its ability to display position

in real-time. These facilities are enabled
through a data-com interface and allow direct
hand-shaking with the desk-top computer to assist
with the positioning, and calibration of the

acoustic transponder array on the seabed.

The desk-top computer is a HP 9836 with inbuilt
V.D.U. display and sufficient memory and interface
modules to communicate with the satellite receiver
and acoustics range meter, for the software to
perform the relative and absolute calibrations

of the acoustic transponder array, the navigation



SURVEY METHODS AND PROCEDURES

Satellite-Acoustic Positioning System

Mode of Operation (Cont'd)

and tracking of a vessel, the display and record-
ing of position data, and all other functions
that are required of a real-time navigation

computer system,
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4 SURVEY METHODS AND PROCEDURES

4.1

Satellite-Acoustic Positioning System (Cont'd)

Procedures

The acoustic positioning system was first install-
ed onboard the "M/V Lombardina Creek" in Devonport
on 24th December 1985, to sail at 24.00 hours that
evening and check the acoustic transponder array
installed around the PELICAN-5 location.

These transponders were deployed and calibrated
from the vessel "R/V Sprightly" during November
1985, when a site investigation survey was
conducted around this location. The calibration
of the transponder array was conducted with refer-
ence to both satellite and argo positioning
systems, as detailed in our Report No. K108/85/AM.
However, as the seismic in this area was conducted
with‘relation to the argo positioning system, the
results of the calibration by this method was chosen
in preference to ensure continuity in positioning

the drilling rig.

Transponder co-ordinates as determined by the Argo

calibration are as follows:

S/No. Code Easting Northing

540 12 403645.43 m. 5534726.79 m.
650 15 404869.58 m. 5533132.38 m.
551 9 402861.09 m. 5534113.89 m.
587 4 404084.95 m. 5532514.29 m.
552 14 402063.29 m. 5533499.16 m.

530 1 403284.42 m. 5531%05.80 m.



4 SURVEY METHODS AND PROCEDURES

Satellite-Acoustic Positioning System

Procedures {Cont'd)

The acoustic position systen onboard the vessel
was used to lay four (4) marker buoys; two (2)
gate buoys and one (1) each marking positions

2 and 6., On the rig's approach to location,
the vessel was then used to spot the positions

for each of the other rig's anchors.

Once the rig had deployed all anchors the acoustic
positioning system was transfered from the

vessel and the acoustic transducer lowered thrcuch
the rig's moon-pool, see Figure 2. The rig's
position was then able to be monitored from
onboard while various anchors were tensioned and

the rig's position adjusted over location.

A final fix as the rig's position was obtained
at 23.15 hours on 27th December 1985, after

the rig had ballasted down over location.
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OFFSET DIAGRAM OF RIG
DIAMOND M. EPOCH

ACOUSTIC FISH POSITION
MOONPOOL

MX 1502 ANT.

yd
/‘.&/o MX 1107 ANT.
»

RIG HEADING
232°

Not to scale.

FIG. No. 2.




S WA T VAR
A A

SURVEY METHODS AND PROCEDURES (Cont'd)

Satellite Positioning System

Mode of Operation

A geodetic satellite receiver was provided to
verify the rig's final position. This system
comprising a MAGNAVOX MX 1502 complete with
antenna and cable.

The system operates by monitoring the change in
frequency, or doppler effect, of the 400 MHz and
150 MHz frequencies transmitted by each of the
five (5) transit satellites circling the earth

in polar orbits.

Orbital data and time are received from each sat-
ellite with an up-dated message every two (2)
minutes. Interpolation of the satellite's
position monitored with the change of received
frequencies will provide a line of position on
which the receiver lies. The recording of data
from a number of satellites will therefore

provide the position of the receiver. The greater
the number of good satellite passes recorded, the

greater the accuracy of the results.

-15.
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SURVEY METHODS AND PROCEDURES

4.2

Satellite Positioning System (Cont'd)

Procedures

The geodetic satellite receiver was installed
on the rig's helideck and recorded satellite
passes from 23.30 hours on 27th December 1985,
until 11.00 hours on 31st December 1985, during
which time fifty-one (51) satellite passes were

recorded.

The navigation satellite receiver after being
used to assist with the recovery of transponders
on the KOORKZH-1 location, was also installed
on the rig's helideck, and recorded satellite
passes from 03.00 hours on 30th December 1985,
until 10.00 hours on 1lst January 1986, during
which time thirty (30) satellite 3D passes were

recorded.

Both sets of satellite data were recorded on
WGS 72 spheroid and were transferred to the
Australian National Spheroid using the following
datum shifts:

Cartesian Shifts: WGS 72 to Australian National

Spheroid
AX = +124.2 m.
AY = + 28.8 m.
Az =-137.2 m.

.16.

See Figure 2 for configuration of satellite record-

ing equipment onboard drilling rig.



4 SURVEY METHODS AND PROCEDURES (Cont'd)

4.3 Geodetic Parameters

All position results are based on the following

geodetic parameters:

Spheroid : Australian National
_ Datum : Australian Geodetic
Projection : UTM Zone 55
~ Central Meridian : 147° East
Semi-major Axis : 6378160 m.
Flattening : 1/298.25

Heights In metres on the Australian

L3

Height Datum.
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RESULTS

The rig was initially guided onto the "PELICAN--5" location,
anchors deployed and adjusted over the proposed well
co-ordinates using the acoustic positioning system, with
transponders having been calibrated with relation to the
same Argo system that had been used to conduct seismic

in this area.

A final fix on the rig's position was recorded using acous-
tics after all anchors had been tensioned and the rig
ballasted down on 27th December 1985.

Verification of this position was provided by reccrding
satellite passes using the gecodetic receiver Mx 1502.
The navigation receiver Mx 1107 was also run to provide

additional information.

Details of the position results are herewith provided.

5.1 Acoustic Position

The final acoustic position for the drill-stem
was recorded after the rig had finished ballast-
ing down over location at 23.15 hours on 27th
December 1985. A mean of ten (10) sets of
readings using all six (6) transponders was
applied as the acoustic transducer was deployed
through the centre of the moonpool, to give

position results as follows:

Latitude: 40° 20' 43.472" South
Longitude: 145° 51' 49.296" East

Easting; 403 494.3 metres
Northing: 5 533 269.5 metres.

This pcsition is 3.9 metres on a bearing of

30.7 degrees from the intended location.



RESULTS

5.2

{Cont'd)

Geodetic Satellite Position

The final geodetic satellite position was deter-
mined as a result of recording fifty-one (51)
satellite 3D passes by 11.00 hours on 31lst
December 1985. See Appendix for list of satellite

results and scatter plot.

This gave a position for the antenna in WGSs 72

spheroid of:

Latitude: 40° 20' 39.016" South
Longitude: 145° 51' 53.078" East
Height: 20.23 metres.

Transferring from WGS 72 to ANS spheroid using
the following datum shifts:

A X = +124.2
AY = + 28.8
Az = -137.2

The co-orinates for the antenna in ANS spheroid

are as follows:

Latitude: 40° 20' 44.250" South
Longitude: 145° 51' 49.115" East

Easting: 403 490.335 m.
Northing: 5 533 245.466 m.

Offsetting 32.9 metres on a bearing of 21.3 degrees
between antenna and drill-stem. The rig's drill-

stem position is given as follows:

Latitude: 40° 20" 43.262" South
Longitude: 145° 51" 49.639" East

Easting: 403 502.3 m.
Northing: 5 533 276.1 m.

This position is 14.1 metres on a bearing of 45.3

degrees from the intended location.



RESULTS

5.3
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S NP S W
{Cont'd)

Navigation Satellite Position

The final navigation satellite position was deter-
mined as a result of recording thirty (30) satell-

ite 3D passes by 10.00 hours on l1lst January 1986.

This gave a position for the antenna in WGS 72

spheroid of:

Latitude: 40° 20' 39.00" South
Longitude: 145° 51' 52.32" East
Height: ~-5.1 metres.

Transferring from WGS 72 to ANS spheroid using
the following datum shifts:

AX = +124.2
Ay = + 28.8
Az = -137.2

The co-ordinates for the antenna in ANS spheroid

are as follows:

Latitude: 40° 20' 44.234" South
Longitude: 145° 51' 48.356" East

Easting: 403 472.425 m.
Northing: 5 533 245.730 m.

QOffsetting 33.4 metres on a bearing of 19.38
degrees between antenna and drill-stem. The

rig's drill-stem position is given as follows:

Latitude: 40° 20" 43.218" south
Longitude: 145° 51' 48.851" East

Easting: 403 483.7 m.
Northing: 5 533 277.2 m.

This position is 14.0 metres on a bearing of

322.1 degrees from the intended location.

.20,
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CONCLUSIONS

The proposed location co-ordinates for the well PELICAN-5
in permit T-~22-P of the Bass Strait, were supplied by
AMOCO AUSTRALIA PETROLEUM COMPANY as:

Latitude: 40° 20' 43.58" South
Longitude: 145° 51' 49.21" East

Figure 3 shows the respective position co-ordinates

as determined by acoustics, geodetic satellite receiver
and navigation satellite receivers for the final position
of the DIAMOND M. EPOCH's drill-stem over this location.

The co-ordinates as determined by the acoustic position-
ing system with transponders calibrated with reference
to the Argo navigation system, are put forward as the
accepted final co-ordinates for this well, as they bear
direct relationship to the Argo positioning used to

conduct the seismic in this area.

These final accepted position co-ordinates for the rig's

drill-stem are as follows:

Latitude: 40° 20" 43.,472" South
Longitude: 145° 51' 49.296" East
Easting: 403 494.3 metres
Northing: 5 533 269.5 metres

This position is 3.9 metres on a bearing of 30.7 degrees

from the intended location.

g

/G .H. MOUNTEN

Hydrographic Surveyor
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APPENDIX A

SATELLITE DATA & PLOTS
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APPENDIX A : LIST OF 3D GEODETIC SATELLITE POSITIONS FOR FINAL FIX

Pass No. Latitude (South) Longitude (East)
1 40° 20' 39.350" 145° 51' 52.303"
2 40° 20' 39.074" 145° 51' 52.680"
3 40° 20' 38.918" 145°¢ 51' 52.295"
4 40° 20' 38.620" 145° 51' 52.619"
5 40° 20' 38.976" 145° 51' 53.028"
6 40° 20' 38.855" 145° 51' 53.097"
7 40° 20' 38.955" 145° 51" 53.164"
8 40° 20' 38.927" 145° 51' 53.093"
9 40° 20' 38.863" 145° 51" 53.142"
10 40° 20' 38.898" 145° 51' 53.437"
11 40° 20' 38.899" 145° 51" 53.408"
12 40° 20' 38.824" 145° 51" 53.361"
13 40° 20' 38.771" 145° 51" 53.378"
14 40° 20' 38.783" 145° 51' 53.374"
15 40° 20' 38.767" 145° 51' 53.312"
16 40° 20' 38.783" 145° 51' 53,.327"
17 40° 20' 38.811" 145° 51' 53.289"
18 40° 20' 38.876" 145° 51' 53.238"
19 40° 20' 38.911" 145° 51' 53.220"
20 40° 20' 38.940" 145° 51' 53.160"
21 40° 20' 38.983" 145° 51" 53.153"
22 40° 20' 38.995" 145° 51" 53.177"
23 40° 20' 39.000" 145° 51' 53.152"
24 40° 20' 39.029" 145° 51' 53.154"
25 40° 20' 39.039" 145° 51' 53.142"
26 40° 20" 39.042" 145° 51*' 53.127"
27 40° 20' 39.069" 145¢°¢ 51' 53.,112"
28 40° 20' 39.046" 145° 51" 53.189"
29 40° 20' 39.046" 145° 51' 53.196"
30 40° 20' 39.014" 145° 51" 53.250"
31 40° 20' 39.004" 145° 51" 53.,237"
32 40° 20' 38,994" 145° 51" 53.218"
33 40° 20' 38.973" 145° 51" 53.260"
34 40° 20' 38.949" 145° 51" 53.209"
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APPENDIX A  (Cont'd) 4490350

Pass No. Latitude (South) Longitude (East)
35 40° 20' 38.983" 145° 51" 53.189"
36 40° 20' 38.976" 145° 51" 53.169"
37 40° 20' 39.022" 145° 51' 53.152"
38 40° 20" 38.916" 145° 51' 53.227"
39 40° 20' 38.905" 145° 51' 53.196"
40 40° 20" 38.934" 145° 51' 53.234"
41 40° 20" 38.924" 145° 51" 53.218"
42 40° 20' 38.911" 145° 51" 53.201"
43 40° 20" 38.922" 145° 51' 53.191"
44 40° 20' 38.945" 145° 51' 53.217"
45 40° 20°' 38.919" 145° 51' 53.209"
46 40° 20' 38.923" 145° 51' 53.122"
47 40° 20' 38.906" 145° 51' 53.111"
48 40° 20' 38.942" 145° 51' 53.040"
49 40° 20' 38.929" 145° 51' 53.050"
50 40° 20' 38.972" 145° 51' 53.030"
51 40° 20' 38.970" 145° 51' 53.032"
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APPENDIX B

COMPUTATIONS FOR SATELLITE 3D POSITIONS
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APPENDIX B : SATELLITE 3D POSITION (1502 SATELLITE RECEIVER}

Final position of satellite antenna ('Diamond M. Epoch'} WGS 72:

Latitude: 40° 20' 39.016" South
Longitude: 145° 51' 53.078" East
Height: 20.23 metres.

Spatial co-ordinates of satellite antenna in WGS 72:

X = -4 029 374.563
Y = 2 731 709.154
2 = -4 107 198.822

Shift from WGS 72 to ANS:

A X = +124.2
A Y = + 28.8
A g = -137.2

Spatial co-ordinates of satellite antenna in ANS:

X = -4 029 250.363
Y = 2 731 737.954
Z = -4 107 336.022

Converting spatial co-ordinates to ANS co-ordinates:

Latitude: 40° 20' 44.250" South
Longitude: 145° 51" 49.115" East

Easting: 403 490.335 m.
Northing: 5 533 245.466 m.

Satellite antenna to drill-stem:

Distance : 32.9 metres

Bearing : 21.3°

Final '3D' drill-stem location (ANS):

Latitude: 40° 20' 43.262" South
Longitude: 145° 51' 49.639" East
Easting: 403 502.3 m.

Northing: 5 533 276.1 m.
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APPENDIX B : SATELLITE 3D POSITION (1502 SATELLITE RECEIVER)
(Cont'd)

Final location to proposed:

Distance : 14.1 m.

Bearing 225.3°.
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(1107 SATELLITE RECEIVER)

Final position of satellite antennna ('Diamond M. Epoch') WGS

72

Latitude: 4Q0° 20' 39.000" South
Longitude: 145° 51' 52.320" East
Height: ~5.1 m.

Spatial co-ordinates of
X =
Y =
YA =

satellite antenna in WGS 72:

-4 029 348.807
2 731 713.311
-4 107 182.049

Shift from WGS 72 to ANS:

AX
avy

Az

It

I

Spatial co-ordinates of
X =
Y =
A =

+124.2
+ 28.8
-137.2

satellite antenna in ANS:

-4 029 224.607
2 731 742.111
-4 107 319.249

Converting spatial co-ordinates to ANS co-ordinates:

Latitude: 40° 20' 44.234" South
Longitude: 145° 51" 48.356" East
Easting: 403 472.425 m.
Northing: 5 533 245.730 m.

Satellite antenna to drill-stem:

Distance:

Bearing:

33.4 metres

19.8 degrees

Final *3D' drill-stem location (ANS):
" Latitude: 40° 20" 43.218" South
Longitude: 145° 51' 48.851" East
Easting: 403 483.7 m.

Northing:

5 533 277.2 m,
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APPENDIX B : SATELLITE 3D POSITION (1107 SATELLITE RECEIVER)

(Cont'd)

Final location to proposed:
Distance : 14.0 metres

142.1 degrees.

Bearing
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H APPENDIX C : FINAL ACOUSTIC POSITION
| = e e
|
A oustiz pos:tion number 1150
Time s 91:29:03 Calc-_ ed o-~it1cn ¢ 403496.2
Status : 411111 Estima .= za:_z1or 3 4063495.8
E ror : S.73E+00
T.ansponder responses : 1420 . 89,2 T114.7 993.8
A oust.c sosition number s
T ne SR TS Calcuiated noci+t-on ¢ 402455.4
Status : 111111 Estimated pos:r. 1 : 403496.%5
Emror : 5.37E+00
T ansponcsr responses IR250e 13892 94,/ 994 .1
Qeoustic zosition numper '0S8
7’ ne 1t sdlc 3 Caiculsted nos:itien 4n24%=5.9
< latus te 5 5 % Estimated pos:t:ion 4345 .3
Error 5.75E+90
TTansponger responses ! 1420.8 1391.45 ni4,7 354 .2
ACOUSticC foslt:om nunoer 1059
Time : HYAZEREIS Calculated -::+tion : 403496.5
¢ pptas: 591111 Estimater ition 403497 .1
Error -3 5. Soe+00
Transponger responses ! 1421.0 95 Mg 994, 1
oustic cosition number 1060
ire s UVviZ2B:43 Calculated pos:tion 403495 .0
Satus-: 131111 Estimated pos:ticn 47549: .7
[ fror ;. S.55E+00
iransponcer responses aehs - 1389 .7 vty q 354, 1
fzoustic oosition number 1061
. ime v 012853 Calculatec pos:*.2n 402492,
Status ¢ 141111 Estimated posit:.or 4(33493.0
“Tror 5.48E+90
ranspender responses {420.4 1389.7 1914.5 993.6
AcQUETIC -Elt aT nuMDer o
ime :29:93 Calculated pos:t:on 402491.9
atatus 11 Estimated position 462489 .6
SrTOT ’.dﬂE+00
ransponcer responses @ 20, T I8Y .8 5.5 394 1
Scoust:c zositicn number 1963
“ine 1Lt RS Calculatea position : 40349' 13
tatus : 147,11 Estimated pos.tion @ 403487.%
grror . ¢ 2.51E+00
Jrz"sponder responses 1420.8 1390.1 1914.6 994.0
CcoviT:ic -osition number 1064
SR 21129:23 Calcuiated positien @ 403490.9
T ERRd & SR Estimatec position ¢ 40248).2
ceot .33E+90
TrAnIponcesy re<ponses ! 1420.7  '3%0.11 N14.F 994 .0

S53227L.2 10.0 <
§533263.2 10.06 #
1429.6 1414.3
5332701 10.0G t
5332695 TR
1429.9 1414.3
S223269.7 8.1 v
S533290 .3 0.0
1422.,8 1414,
o b 1 B P47 6 QS 10.0
5533272.2 10.0
14729.3 14141
5533271, 1.8 -
€533271.7 0.0 -
1429, 1 414
5533271 .0 'O i
5533271.6 .vqs
1429.7 1414.,2
5533273.4 10,80
5533271.06 i 1y
14276 1413.9
5533270.5  10.0~§
5523270.3 10.0
1428.7 1413.3
5533263, ; & o R
5533270.8  10.0
1499 .8 14t4 3
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B ustic position number 1065
| 1me B 19133 - Calculated poszition 403432.5 65523271.0 10,0~
btatus 161111 Estimated position 403490G.7 5533270.2 16.0
r or 5.51E+00)
fanSpcnder responses | 1420,2 1390,! 1014.6 994.1 1429.3 1413.8

C uztic gozition numper 1066

1 e  01229:483 Calculated position ¢ 403492.0 5533270.7 10.0 =
ptatus : 1¢1111 Estimated pesition : 403492.1 5523270.9 108
r-or : S.46E+00

T nsponder responses 1420,3 1390.0 1014.8 994.0 1429.2 1414.0
coucstic oosition number 1067

ie D" 29:53 Calculated position : 403496.4 5533271.6 19.0-%
t.tus 11111 Estimated pucition 403496.8 5533272.1 10.0
rror 5.55E+00

r nsponder responces ! 421.2 1389.9 1014.7 994.0 13291 1414.7
coustic £osition number 1968 .

ime : 91:30:03 Calculated cocition : 403495.4 £5533270.9 10.0 -«
S Eus o i Estimated position 403499.5 5533272.0 0.0 =
rror @ S.R4E+00

ransponger responses ! 1421.4 1389.9 1014.6 994.1 1429.5 1414.1
c.istic position numbe: 1069

ime L01:30:13 Calculated position 403495.2 5533272.3 10,0 %
totus 2 111111 Estimated position 4034983.9 533272.6 10.0
ryr ¢ S,.72E+00

rancponder responses 1420.8 1390.,! 1014.6 898.5  1428.8 1413.8

£C 1stic oasition number 1070

e 1113023 Calcula*ed pocsition : 403494.0 5533271.4 6.0 _
tatus 11111 tstimated positicon 403497 .3 5533272.5 10.0
r1or S .59E+00

ré ISPOTICer responces | 1429.2 1391.6 1014.86 994.2 1428.9 1414.8
Ecrstic Dosit - on aumbDe

in o - 2 T B L ~os:tion @ 403496.1 5333271.4 i0.0~%
&atus E A Estina.Z. -os1* 'n : 403496.6 55352271.6 iC.0

rgr ¢ S.51E+00 :

[ ISPONGET ~esponses T o o SR s 1S 993.9 1429.8 1414.1
LOUSTIC DOSLiTiON numper "i2

L 1t 2043 Caleuiatec zacition a03495.,5 5533270.8 1 e
S C RS e . Estimatec zaosition 203500.2 . 5533274.7 10.0
FrOT el

FEnSDOTIO- es 420,90 5o "514.6 994, 1 436.6 1422.2
}OuS' : unper £ 7

‘ne Calcularted =0: -:ic. a496.2 5533271.3 10.00%
TR R Estimatea posii:on 403497 .9 5533272.5 10.0

1 gl | A B 2 {7

‘ansponcer responses 1421 .3 1596 2 1p14. 2 e300 1429.6 ' 1414.0

O ET.C Zosition nuncer 1074

e 2B 22103 Calculated pos:tion 403495.6 5533270.8 '0.0
ol (e R i "Eatimated position 4003435.8 5533271.6 16.0

¢ b oor b SRE00
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APPENDIX C : FINAL ACOUSTIC POSITION = 4 49 (J
P GE T TeSPONSes T TZTTU TIY0TL T TU4 B 994,22 1428 : B *qu“r"‘“—'l
coug: = cosition numzer 1075
ine g¥:31:13 Caleuiatag sc2irion 3 qB- b 5533271 .9 10.0 3
gz.:us 111111 Ecstimateg poz.ition LiianAusa 85533271 ,& 10.G
Lr.or S .z4E+00
fanqpn .der responses ! 1420.7 -1392.4 - 104,86 994,2 1429.2 1415.0
FEAw 1S -
= i 4034948 533271
OFFSLT Te
M S O E =y -7
£ To CEnTAL OF DAL
F'NAL Po s« TeOl ;
s = 40324942 5S33269.% .
-
= TR-NSOTNDER CHANNEL AND SOSTTION
channeL wva.id easting norcning  depth delay
fransp. 1 12 1 403682.5 5534k84.8 72.0 15.0
fcansp. 2 15 1 404377.90 552330€8.0 72.0 15.0
I1 insz. 3 9 1 402887.0 5532408&. 72.0 5.8
Tiansp., 4 4 ! 404081 .1 /_5?24b4 72.0 15.0 :
Transp. 5 14 1 402073.0 " 552334836, 6 724 19.C
L irisp. B ! 1 403263.4 552127 0 720 15.0
Divers data concerning ship and RM confinuration
RM type (107, 201 or 203 \ ! , 201
I+ the gepth of the AM constaﬂt7 (] = wes; G- na¥. .}
D.>th or the AM (in meters) 10
Delay on tnhe RM (in miiliseconds) 15
Vlocity listed on the ’RM (m/sec) 1504
o stancea 4M -> -=tenna (ant. forwards = +) )
Distarce  AM -> antenna  (ant. right = +) 0
Maximum scoesd of snip (m/sec) 5
M nimum seesd of ship (m/sec) 0
daxinun tolerated error (m) 5
Interrogation period (sec) 10
= CRT graphice data
~ast origin a0z442
INGTth oTLigin $533216
i 4 mary neters to the screen width 7 10
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APPENDIX C : FINAL ACOUSTIC POSITION

T1ye0g1101111 0y ABSOLUTE PARAMETERS !r1riiriiiTrorrrrrmeess 4490489
“TRE LOCATION :- . e
GEGGRAPHICALS 1 y.T.M
145 Degs 51749.209" Eact ; 403 432.30 East

— 40 Deas 20°43.578" South I 5 533 26€.20 North
Fxternal printer data
d ess of external printer (0 if none available) ex. 701 701
o.foratea paper ? (yes = . no = 0 0
nter ac_nany layers as needeed and precs CONT
- Depth Velocity
%4 the surface 0 1506.8%
breakpoint | 11 1506.41
kreakpoint 2 21 1505.88
3; :akpoint 3 30 1505.17
3: rakpoint 4 41 1503.62
Breakpoint 2 €1 1503.6!
E—akpoint B 61 1501.57
B, sakpoint 7 70 1507 a9
Breakpoint 8 77 - 1581 .74
Ereakpoint 2 0 3,00
3 sakpo:nt 10 0 0.00
B.eakpoint ! 0 0.00
Bﬁgakpoxnt 12 0 0.00
E bakpoint 13 ] 0.00
B eakpoint 14 0 0.00
Gendetic parameters
S ni macor axis (m) 5.37816E+b
f atentna (1/F) 298.25
UTM central meridian 147
ridicats the hemisphere (1 =‘north v == sonER) =
SRGET POSITION
"zrget 2agting 403492.3
iraet nmortring 5,5332662
irget depth )
;
CXTERNAL PLOTTER DRTA
%—IDETES -,pe (0 = no plotter: 1 = 4p9gr: 2 = CPSGL G
' fotcer aadresz (0 if no plotter) ex : 5 : 0
| Long axiz .sngth  tin cm) (=38 for 9872 y
“rort axis iensth (in cm) (=25 for ©F 0

arg.n to be ieft below plot (in
Scale (m/cm) teg 175000 = 50D

| Sick naix nterval (meters) b
oy mas*t origin f(P1 for 9872) ¥
¢ tacth origin (Pt for 9872) U

 ar.entaiion of long axis (deq? (=90 For 9572 0



APPENDIX C

Transponders deployed on location PELICAN=-5:

ACOUSTIC TRANSPONDER PARAMETERS

Transponder S/N Channel Bit 0 Bit 1 Enable Disable Release
Frequency
1 551 12 12 10 33 34 36
2 540 15 12 10 21 22 25
3 650 9 03 01 77 78 79
4 587 4 13 10 67 68 69
5 552 14 12 10 43 44 46
6 530 1 12 08 73 74 76
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