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INTRODUCTION KONGSBERG

The purpose of this section is to give you some of the theoretical
background information needed for LBL calibration and MULBL setup

The section is written for general operation and you might therefore
find topics not relevant for your use of the system

Note that file names, water depths, channel numbers, values in default
parameters, interrogation interval, and other settings might be different
in live operations than in the screen dumps in this section

Note that the screen dumps in this training manual are taken with
different APOS software versions and not necessarily fit the software
you have on-board or in a standard APOS Trainer

Special simulator and setting files must be installed on an APOS Trainer
to get the same screen dumps as in this section
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DOCUMENT LOGISTICS KONGSBERG

Revision Date Written by
— A 25.09.00 TOS
— B 18.01.01 TOS
— C 03.04.01 TOS
— D 06.08.01 TOS

History Changes

— A First edition

— B Minor changes

— C Removed slides : Geographical calibration
Removed slides : Error ellipsis
New slides : Recover array transponders
New information about LBL runtime calibration and wizard
Layout changed to fit new graphical profile
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WHAT IS LBL CALIBRATION ? KONGSBERG

Long base line calibration is to decide the
local coordinate system of the transponders
deployed for use in an LBL array
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PLANNING A LBL ARRAY KONGSBERG

When planning an array, there are a few things to consider:

operation area

ships systemiseabed footprint

transponder typefsurface footprint

LEL transponder channels

number of transponders

array radius

transponders with clump weight

pre-deployment checks of transponders
« checklist prior to deployment
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OPERATION AREA KONGSBERG

The area the wessel neads to manoeuyre in defines the operation area.

This might also influence on the choice of transponder type, number of
transponders and array radius.

You should have a good coverage (contact) from the transponders
throughout your operation area.

Take also the wessel heading into consideration when planning an array.
o | Do risersfparts of the hull obstruct certain directions’?
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SEABED FOOTPRINT - TRANSDUCER BEAMS KONGSBERG

The transducer footprint on the seabed is determined by the
ystemitransducer on board. This picture shows a narrowdvwide
eam transducer coverage area. The narrow beam area is
ndicated by a "M", and the wide beam area indicated by

U

s HPR418 systemns with narrowfwide transducer (so-called narrow
beam transducer) covers £ 22 5% in narrow beam and + 80° in
wide beam. Wide beam is more affected by noise than narrow

HPRA18 systems with mediumiwide transducer (so-called
standard transducer) covers + 557 in medium beam and = 807 in
wide beam. Wide beam is more affected by noise than medium
beam.

HIPAPSO0 systems will cover £ 1007 from the vertical. The HIPAPS00 will always make £ 5°
narrowy beams within the whole coverage area, since this is controlled electronically.

HIPAP350 systems will cover £ 60° from the vertical. The HIPAP 350 willl always make £ 15°
narrowy beams within the whole coverage area, since this is controlled electranically.
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NUMBER OF TRANSPONDERS KONGSBERG

The LBL system wiorks as a range-range system. The transponders on the seabed hawve known
positions when the local calibration is successfully completed.

When positioning in LEL, the range measured from each
transponder is the radius of a sphere. The vessel position is
where the spheres from the different locations intersect. In order
to establish a position on the surface, a minimum of 3 ranges
must be measured.

Howiewer, using only 3 transponders in an array is not
recommended. The user has to consider possible "blind spots”
from the transponders caused by raisers or structuresshull.

Using 4 transponders, or preferably S, gives redundancy in the
range measurements. When using 5 or more transponders, a
special software function can be used (auto-exclude), which will
process the range measurements and remove incorrect
ranges. These ranges can be caused by reflections (not line-of-
sight between transponder and wessel) or interference from
other transponders (used by other vessels nearby).
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SURFACE FOOTPRINT - WIDE BEAM R

The transponder footprint on the surface is dependent on the type of transponder used
MPT319MMPT239:

The opening angle (cone) of these transponders is + 90° (hemispherical)

MPT 339 series
Source level = 195 dB
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SURFACE FOOTPRINT - NARROW BEAM KONGSBERG

The transponder footprint on the surface is dependent on the type of fransponder used
MPT331DuB

This transponder type has got dual beams (DuB). One beam pointing upwards during
positioning, while there is a horizontal beam during base line measurements. The opening
angle {cone) for the vertical beam is £ 15°. The horizontal cone (doughnut) is also + 15°

Chaosing the transpander type:

In general, transponders with narraw beam transducers are more powerful than transponders
with wider beam transducers, but the drawback is a reduced footprint on the surface

MNormally the water depth determines the type of transponder to use

-1000m: MPT319 transponder if the ambient naise level an the vessel is low. If the noise level is
high, a MPT339 or MPT321DuB might be used

Nafe: The MPT3310u8 might resinict the operation arsa due o the narrow beam of the
transponder.

-3000m: MPT338MPT331DuB transponders. For drilling units with azimuth thrusters (high

noise level) MPT331DUB is recommended, as these have higher source level (output) than
SPT 331 series aise level ¢ foute)

MPT 331/DuB vertical

Source level = 206 dB AS you can see from the labe diagram, the MPT331DUuB transponder has a very distinct and

powerful beam
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ARRAY RADIUS - NARROW BEAM TP R

Deep water:

For deepwater operations, the radius is determinad by
Radius [m) the beams of the transponders. This gives a radius
o 100 200 300 400 | equal to about 10° from the centre for the MPT3310UE
a type.
a0 \ The reason for choosing 10% instead of 15 (which is the
h opening angle for MET3310DUB transponders) is to hawe
\ some overlap for vessel movements on the surface.
N Also the transponders might "lean ower" from current or
soft seabed depending on the type of installation.

The graph shows the water depth/array radius using a
10% array, which is reduced somewhat below 1500-
2000m depth.

MPT331DuB

Depth [m)
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ARRAY RADIUS - WIDE BEAM TP KONGSBERG

Shallow water:

For shallow waterfless noisy environment the
Radius (] MPT319MPT339 (1000m/f3000m depth rating)

200 300 400 | transponders can be used. The beam patterns of these
transponders are wider, which allows the user to make a
wider array. The baselines are much depending on what
type of transducer is used on the wessel (refer to the
paragraph "Ships systemfseabed footprint"). The
\ system should work inside the narrow/medium beam.

You might encounter other problems having a wide
array. The topography of the seabed might be blocking
the direct line between the transponders, making
baseline measurements difficult, or even impossible.

MPTHOMPTIIE

The graph shows the water depth/array radius for
MWPT319/239 transponders, starting at 45° and reduced
to 20° at 1000m. This to avoid the long baselines.
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ARRAY GEOMETRY KONGSBERG

Mormally the transponders are
evanly spaced around the circle (as
seen here with & transponders).
The transponders need "line-of-
sight" betweean them to do the
baseline measurements. Adjust the
positions if necessary if
structuresftemplates etc. is already
placed on the seabed.

Once the calibration is done,
objects on the seabed will not
cause any problems.
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TRANSPONDERS WITH CLUMP WEIGHT KONGSBERG

Transponders used in LEL arrays might be deployed in transponder stands or with flotation collar and clump
wieight

Wwhen deploying transponders with clump weight, they can either be
dropped over the side or launched by ROW winch or drill string.

MNaormally the clump weight should be 80-70ka. The rope orwire attached
between the clump weight and transponder can be 2-6m. The buoyancy of
a WMPT3310uB transponder and flatation callar is 23kg and for MFT319
transponder and flatation callar 17kg.

If dropping transponders over the side, also take the current into
consideration as the transponders might drift off and land far away from the
intended position. Increasing the clump weight might decrease the dnft-off.

Wwhen the seabed topography is "bumpy”, longer ropesinires between the
clump weight and transponder might be considered to ensure "line-of-
sight" between the transponders.

MNOTE! The transponder AND clump weight should NOT be lifted by
the transponder cage, as the cage is certified for the weight of the
transponder and flotation collar only.

42 - 6m

e Attach the lifting gear directly to the clump weight.
i 60 kg } :;gm
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LBL TRANSPONDER CHANNELS KONGSBERG

The last digit of the channel numbers of the transponders in the LEL array must be
different, and the first digit of all transponders must be either even or odd. If the
channel numbers of the transponders do not obey these rules, some of the channels
must be changed. It is either done by changing the internal switches in the transponder
before deployment, or with telemetry during the pre-deployment check using telemetry.
Make a note of all channels/serial numbers as they are needed later,

Exarnple of an array that foliows the riles: B13, B38 BS1,B72 B14
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PRE DEPLOYMENT CHECK LIST

After having decided which transponders to use, make sure they are all ready for use.

Check the last ping-count (either on the APOS operator station or in a separate transponder logboolk) to ensure the
transponder batteries will last for the whole period of intended use_ If in doubt, change the batteries

Ifyou are using & HPRA18 system equipped with a test transducer, check the ping count and to do telemstryirelease checks
on decl If not, the best wiay to do a check in advance is to put the transponders in a basket (secure them to the basketl)
and lowier the basket by crane to a position below the hull near the ships transducer. Test the transponders, both in
navigation mode and telemetry. As a check, read the ping count and execute the "release” command if the transponders
are going to be relsased acoustically later

Serial numbers/channels noted

Channels comply with requirements

Transponder data entered in the APOS database

Planned array depthiradius ratio (operation areafootprint) OK
Remaining battery capacity Ok/battery changed
MNavigationftelemetry check to each transponder OK

Clump weightfwire attached

Transponders ready for deployment (winch/ROVfree-fall)
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NEW LBL ARRAY WIZARD APPROACH KONGSBERG

Eile iew Positioning Control  Spstem

G|@| 2 |p|p LBkt .
L

LEL BunTime calibration
LBL Geographic calibration

The purpose of the wizard is to:

» Define and prepare a new LEL array ready for positioning (any existing information may be remaoved)

The wizard has following pages:

Prepare LBEL-calibration

LEL channsals
Measuring baselines
Set position mode
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LBL RUNTIME CALIBRATION APPROACH KONGSBERG

051:Master Controller
File  VWiew Pasitioning [l Contral - System

élg % ?V LBL Array data
T ]

LBL Geographic calibration

The purpose of the LBL runtime calibration is to calculate the co-ordinates of the locations in the LEL array.
The calculation is based on the LEL measurements done by the vessel when positioning in LBL.

The wessel must be able to position in LBL before the run time calibration can be done. The positions of the
locations used in the positioning can be decided in one of two ways:

« The initial co-ordinates of the locations are often decided by using the transponders SSBL positions.
They can be transferred to the calibrated positions. Normally these positions are more than good
enough for the LEL positioning to start.

« The ranges (baselines) between the locations are measured. These ranges are used in a local
calibration to decide the calibrated positions of the locations. This procedure gives the most accurate
relative position of the locations. It does not, howeser, dive you any better accuracy in the orientation of
the array and in the depth of the locations.
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LBL ARRAY DATA APPROACH - STEP BY STEP T

051:Master Controller
Eile View Positioning Contral - Swstem

|5 #|n| o BRI

Mew LBL Aray wizard...
LBL RunTime calibration
LBL Geographic calibration

The purpose of this section is to give you an overview of the steps that are necessary to establish an LBL array and to
start the positioning of the vessel in LEL. More detailed information is found in other the Help sections.

The steps are grouped as shown below
. Preparations
The transponders to be used inthe LBL array are defined with respect to serial number, channel and parameters.

Define the | BL array
The transponders in the LEL array are selected, and their iniial co-ordinates are decided.
. Ip Array & Tp Parameters.
Often the default parameters may be used. Then this part may be omitted
. Local calibration
The baselines between the tfransponders are measured, and the local calibration is done
. Prepare for LEL positioning
The turnaround delays of the transponders and the common interrogation channel of the LEL array are decided.

. LBL positioning.
The parameters to be used in the positioning are determined, and the pasitioning is started
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GEOGRAPHICAL CALIBRATION APPROACH KONGSBERG

Eile View Pasitioning Contral - System

alg| ||y BLamwd.
e

Mew LEL Array wizard..
LBL RunTime calibration
The purpose of the dialog is to:

« Control the logging of the dGPS and LEL position pairs.
« Calculate the geographical position of the LEL origin based on the position pairs logged.
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OPEN FILE WITH CONFIGURED TRANSPONDERS

KONGSBERG

051:Master Controller HiPAP 500 - Demo Mode : Sim
Wiew Pogitiohing LBL Aray  Control  Swstern User  Configure  Utility  Help
Crl+M
Ctrl+01

Lock in: I _qData

[*] ACOUSTIC RISER ANGLE - DIFF INCLO TP 10N,
"3 ACOUSTIC RISER ANGLE - INCLO TP [ LBL FOSITIONING

LEL ROV POSITIONING
"3 CABLE LAYING [ LBL TP POSITIONING
[*3 DUAL MULBL POSITIONING [ LBL TROUBLE SHOOTING
[“IEIGHT SEABED TPS [ MULBL POSITIONING

File name: |LBL CALIBRATION

Files of type: IWmHPH Files [~ hpr)

Kongsberg Simrad AS - Training Department LBL Calibration - page 25

Kongsberg Maritime

DEFAULT PARAMETERS

KONGSBERG

051 :Master Contoller FiPAP 500 Demo

File Wiew Positioning LBL 4rap  Contral User Configure  Utiity  Help

‘ S| &| 2|® yl EI l_ I EEIE - [Defautbansducer oy pange
L1 ! ! !

Sound Yelociy. i HiPAP PORT Imu

Geographic positioning setup.. [ HiP&F 500 ~ -
SR LR 7 HIPAP STB Nav. Tx Power

4 HiPap 500 € Masimum
The maximum range is set by clicking in the ; ffwh

MWax Range field and type in the new max range. © Minimum
Replies outside this range are rejected by the
system, so pay attention to this setting. An T;‘ ;*FDWE'—
extremely long range compared to the actual Eobih
might slows down the update rate when the & Low

system is searching for transponders. " Mirimum

High power is normally suitable for most operations. S
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ARRAY RADIUS AS MARKER KONGSBERG

|GPUP 508 - [herne Mot : Simlatn Acther - LIL CALIIFATION
=3

Filtered Fosition data:
Item Fosition Dapth
Vass N: 6216878.0

E: 577953.2 0.0

|5°|l'='|l'='l!'=ihljk

Tramsc. Mead Boll Pitch
I iPAF P @53 0.5 0.3
APAF 8 45.1 0.3 0.1

Filtered Fosition data:
Item Range Bearing Depth

]
T T regaten PR ST g AR € SRG0EH
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ARRAY RADIUS AS MARKER

Zoom Full APOS Markers

UndoZoom - Properti

Dicplay Seale o T
Set View Center
Set Reference: [ Name Visitle
Set Aeterence near Vessel
True Mation
Serall ta Qrigin
Show Error Ellipsis
+ Show Locations

Centre Position  |6216872.00  North 9779932 East

Radius 220 Relaive [-ELO00n <]

Mumber of tags 4

Lot View Trangle Fiotation of tags 45

Polar Wiew [FElRD
v UTH View Linetype

Mumeric Yiew

Inclination View

TIrendView

Stack angle

Inclinometer/Tension
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DEPLOY AND MONITOR TRANSPONDER KONGSBERG

6216878.0
577553.2

Transo. Head Roll Pitoh
|Eirxr ¢ ad7 0.6 -0.3
MiPaE 8 446 0.0 -0.4

Filtered Position data:
Itsm Range Bearing Depth
BEX 215.4 44.7 496.5
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DEPLOY AND MONITOR TRANSPONDER KONGSBERG

e lfwe Fpborey [Blise [woal Srdes U Cugioes Uyt

o] 2iaiol N0 5 olel

Iten Position
6217028,

I Filtered Position data:
Depth

6217052 .
578105,
s

6216726,

Filtered Fositicn data:
Range Bearing Depth

217.5
219.5
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SSBL POSITIONING

151 Mates WP 508 - Derne Misie © Simtatt Acthv - LBL CALIBRATION
B Yo Pyelerwy Wbsw [owd fomes U Dmhges Uiy Heo

Filtersd Position data:
Horth Esst Depth

250 200 150 -
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OPEN NEW LBL ARRAY WIZARD

Contiol Spstem  User Configuie

LEL BunTime calibration
LBL Geographic calibration
Filtered Position data:

Item Hoxrth East Depth
B61 154.7 -153. 497 .
D8= 496.37
B62 153.6 153. 498 .
D= 496 .42
B63 -153.9 151. 498 .
Ds= 496.03
B65 -154.7 -154. 497 .
Ds= 496.05
B67 21%.5 5 498 .
Ds= 495.94
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Zoom Full
WhdeZaam
Dizplay Scale
Set View Center
Scroll ta Qrigin
Orientation
Measure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination Yiew
Trend Yiew
Stack angle
Inclinometer/Tension
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PREPARE LBL CALIBRATION KONGSBERG

Prepare LBL-calibration

@ Set current GPS position as global orign?

This wizard should quids You thiough a new start of & LEL - arap

Recommended to start SSBL positioning on all wanted transponders before start of this wizard. T
o |

There exist 5 MPT transponders with S5BL positioning active,
pressing Mest will stark on a new anay with these as new initial positions.
Any existing setup wil be removed.

By pressing "Mext” all earlier LEL information will be removed, a new LEL array with a location for each
transponder will be defined, and the filtered SSBL positions will be set as the locations initial positions.
The SSBL positioning will then be stopped.
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LBL CHANNELS KONGSBERG

LBL-channels This combination of transponder channels

are not legal in LBL, recommended to

Laeation Tum Araund Transpander Suggested change to the suggested channels by use
name Delays channel channel of telemetry.

0545 BE2 B2

0885 BE3 B3 Change to suggested channels |

0465 BES BEE

0.06s BE? BET

0245 BE1 B

Press the button "Change
TEITE e — to suggested channels" to
execute the changes. If the
changes are dong the
Mow it's possible to start LBL pasitioning by using the intial co-ordinates, and then button and the comments
later verify the co-ordinates by use of the RunTimel BL-calibration.

St A 11 S T i, W S above will disappear.

the baselines between the locations

The second page in the LEL-calibration wizard is called "LBEL-channels”. It check that the
transponder channels used are legal, a LIC channel is suggested and turnaround delays is
suggested based on the initial co-ordinates. A LBL-array has some rules with channels used. First
digit in all channels must be either even or odd, and the last digit must be differsnt for all locations
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MEASURE BASELINES OR NOT KONGSBERG

LBL-channels

Location Turn Araund Transpander Suggested
name Delays channel channel

0.94s BEZ EEZ
068s BE3 i)
0465 BES B
0.06s BE7 BET!
D243 BE1 BT

LBL interragation channel:

Mow it's possible to start LEL positioning by using the initial co-ordinates, and then
|ater verity the co-ordinates by use of the RunTimeLBL-calibration.

If & better accuracy is wanted immediately. continug this calibration by measuring
the baselines between the locations

ontinue with measuring baselines

Eefore continue by pressing "MNext" a decision about measuring baselines must be done. With the
checkbox "Continue with measuring baselines" checked, the next page will be "Measuring baselines".
If not checked the wizard will get you directly to "Set position mode".
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SET POSITION MODE

KONGSBERG

Set pasition mode

Location Transponder Transponder
name channel Mode Delays

1 BEZ SSEL Tp 0.94¢
BB SSEL Tp 0Eds

BES SSEL Tp 046z

SSEL Tp 0.0Es

& Mow all 5 locations will be set in LEL position mode with comrect turnaround delays,

The LEL anay should now be prepared for positioning. Start the positioning by activating the wanted object.
It none defined enter the menu "Positioning - LEL Pasitioning” and define ane.

< Back Finish

When entering this page all locations (transponders) will be set in LEL position mode. This include
information about LIC {the common LBL interrogation channel) and TAD (turn around delays).
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ARRAY PREPARED FOR POSITIONING :

KONGSBERG

Set position mode

Location Transponder Transpander Tumn Around
name channel tode Delays

1 BE2 LEL Pas 0945
BE3 LEL Pos 0Egs
BES LEL Fos 046 s
BE7 LEL Pos 0.06 =
BE1 LEL Fos 024s

The LEL aray should now be prepared for positioning. Start the positioning by activating the wanted object.
If none defined enter the menu "Pasitianing - LBL Pasitioning” and define one.

Help
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LOCATIONS AND ERROR ELLIPSIS

KONGSBERG

inter Acthve - LIL CALIDHATION
Din Ve Fatorwg LS Ave Coeo Lede U Cogigus Uity e Zoom Full
o oo

W

I ] Dizplay Scale
Filtersd Positicn data: B -
Item Morth East Depth Set View Center

Seroll to Qrigin

Orientation
Meazure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Transc. Head

| | | Set tarker
APAF P 44.5
APAF § 44.5

[ s fpolrols= |

e e i - | ] T v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination iew
Trend Yiew
Stack angle

Inclinometer/Tension

Vensel
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OPEN LBL POSITIONING DIALOG

051:Master Controller
Fle Yiew B3

S5

LBL Array  Contral

PBosition overview. ..
S5BL positioning
Mew SSEL Positioning 'wizard...

Kongsberg Simrad AS - Training Department
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LBL Positioning

I Activate

Pasitionin
Vessel ¥

Interrog
Interval

[

KONGSBERG

i~ Transducer

Tranzmit

¥ Default

Receive

@ HiPAP STR
& HiPAP 500

Transmit Power

I Default (e
& High
£ lloy
£ Wi

Max Fiange
IV Default

Range |00

@ HiPAP PORT
il HP4P 500

@ HiPAP 5TB
& HPAP 500

FReceive Beam
Track

~ Lacations
¥ &l available ranges

¥ &l available angles

Flanges  Angles

Loc1

Loc2

Locd

Loc 4

Loc

ARRA
ARIRA

i~ Calculation data

Manual exclude
¥ Auta exclude

leel I
le2 [
Loc3
Loc4
LocS

™ Deskew

Depth

Depth measurement
' Transducer parameters
© Extemal sensor

© Free [calculated)

Manual depth / Sensar
l

External sensar:

Manual =

LBL POSITIONING SCREEN DUMP

Fysterwy Wiy [omed fomes U Cufpos Uy L

st Aucther - LBL CALIRATION

o) sl2l) N0 5| sle)
P

Filtered Position data:
Herth East Depth
0.7 0.3 0.2

LBL: Tot. Done Used RMS cesi
6 16 18 0.8

1 Status
oK

=250 =200
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(D

=150 =100

=]
P FONT Mrvgpion PRF T8 Naguon |
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Zoom Full
W
Dizplay Scale
Set View Center
Seroll to Qrigin
Orientation
Meazure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination iew
Trend Yiew
Stack angle
Inclinometer/Tension
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INITIAL AND CALIBRATED POSITIONS

LBL Anay data ENll Control  System

Lorations | Tp Anay & Tp parameters | Measured baselines | Posiion setup | Geographical caiibration | v da
Mew LEL Array wizard...
LEL BunTime calibration
LBL Geographic calibration

Location | Tp Serial | TpChan| _ Harth [ East] _ Depth | Ell Major | Ell Minor [ Ell Diecti. | _ENl Depth
o 50E2 Bz 15331 15346  BOOS7 0BT O 13488 031
B63 15265 15354 50033 060 056 44.80 03
B6S 15300 15313 50079 058 054 13489 030
BT 21985 047 50065 053 055 014 030
BT 15217 15183 50133 058 054 4515 03

LBL Arnray data

Loations | T Aniay & Tp parameters | Measured baseiines | Pastion setup | Geograptical calioration |

Lacation [ Tp Seial [ To Chan [ Noih | East|  Depth | ENMajor | ENlbinor | EN Directi.. | ENDepth
i S5z Bez 15331 15346 0057 061 057 13468 03
P 5083 A5265 15354 S0 060 05 4460 03
it & Logal engianhic oigo 5085 8300 5319 BO073 058 054 13489 030
O Cabramif] | oot 5087 21885 047 S008S 0B 055 014 030

5081 18217 qE83 50139 088 054 515 BN

0K

1#]

~ Positions Presentation
€ Inkial & Lacal Geagraphic vig Insetactive TPs_ |
& aibrais  Geogiaphic

oK. Help
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TRANSPONDER ARRAY PARAMETERS KONGSBERG

LBL Array data Ll Caontral ~ System

Locations  TpArray & Tp parameters IMEasured hasehnesl Position setup | Geographical calibration ———
ay data...
Mew LBL Array wizard. ..

Auray 1 [Lastup. [Ch. [Mode [ L] Tel [Ma. [Puss. [Fs. | TumAound LBL RunTime calibration
07/31/.. BE2 LBLPos BS7 High High 10ms High 0.940 LBL Geographic calibration
07/9/.. BE3 LBLPos  B87 High High  10ms High 0680 =

07/41/. BE5 LBLPos B&7 High High  10ms High 0460 —
07/31/.. BE7 LBLPes BS7 High High  10ms High 0.080 The purpose of the page is to:

07441/ BBl LBLPes  B87 High High  10ms High 0240
Define Tp Arrays

Transponder anay; Transponder data for selected anay

Select locations to be in
each Tp Array

Show the parameters of the
transponders in the Tp array

Set allin LEL Calibration mode Read battery Modify the parameters of the
transponders in the Tp array

i

Ok
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Kongsberg Simrad AS - Training Department



Kongsberg Maritime

MEASURED BASELINES DETAILS

L Array data
Local\onsl TpAurap & Tp parameters  Measured baselines | Position setupl Geographical ca\lbratlonl

Transponder anay; Measured baselines data:

Master |_Slave [ Status | Time | Range | Expected [ #.. [ 5td.. [ Fiesid

Airay 1

Master Jolllocs =
Slave |allocs v

{ Caleulation
Rangewindow Murnber

Calculated distance: 100.00m of meas
Iritial IW— Hin I 50.00
olfsct Max I 110.00

5 = Tirne:

Maui residual : 0.00m
Rims residual : 0.00m

Caloulate
Help I

™ Measure both ways

Stat measure |

oK
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Kongsberg Maritime

POSITION SETUP

LBL Anay data

Losations | Tp Aniay & Tp parameters | Messured basslines  Posiion sstup | Geoaiaphical caliration |

Transponder array: Turnaround delays for selected aray

| | | Calision
E’“a'm“ 'L"ET;QS Aoy Ega Position depth [z
LBL Pos 063
LBL Pas 0.8
LBL Pos 006 Show
LL Pas 021

Suggest Tumaround delaps
Set allin LEL position mode
Set allin $SBL position mode

Help

I Multiuser aray LBL Interragation Channel :

g [e87 =

aK

Kongsberg Simrad AS - Training Department

SHE

oU
KONGSBERG

Spstem
LBEL Array .
Mew LBL Array wizard...
LEL BunTime calibration
LBL Geographic calibration

The purpose of the page s to

« Show the baselines that are
measured.

« Measure the baselines
» Calculate the Calibrated

positions of the locations in

the LEL array
A baseling is the line betwssn
two locations in the LEL array.
Itis measured by the
transponders themselves. The
communication between the
transponders and the APOS
15 with telemet
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Contral - System
LEL .
Mew LBL Array wizard. ..
LEL BunTime calibration
LBL Geographic calibration

The purpose of the page is to

« Show the mode of the
transponders in the LBL
array.

Calculate and examine the
turnaround delays to be used
for the transponders in the
LBL array

Setthe common LBEL
Interrogation channel for the
transponders in the LBL
array.

Madify the mode of the
transponders in the LBL
array.
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OPEN LBL RUNTIME CALIBRATION

iwhas Active - LTIL CALIIRATION

KONGSBERG

[U:IWETE Control — System

LEL &ray data...

Filtered Fosition data:
Iten Worth East

Depth

[Vess -0.1 0.2

=250

Kongsberg Simrad AS - Training Department

Kongsberg Maritime

START AND STOP LOGGING

LBL RunTime calibration

=200

Mew LEL Amray wizard...
LEL BunTirr
LEL Geographic calibration

=150

- Measurement logging

H measwement sets logged: 0

StartLog_| Sicplon) |

Time aldest
Time youngest

Deetedl |

iz izl

Advanced settings

o calsilate

i~ Results and

# measurement sets:
Improve factor

Wiew Numerically | iew Graphically

W5 B A

Save it Hie

-~ Last update
Time

# measurement sets:
Imprave factor

Kongsberg Simrad AS - Training Department
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The Start Log button is enabled when the vessel is positioning in
LBL Tickitto start the logging. Then the button is disabled, and the
Stop Log button is enabled

The number of logged measurements is displayed. ltis incremented
each time a new measurement set is logged. The measurement set
consists of the calculated LBL position of the vessel and all the LEL
measurements. If one or more of the LBL measurements are
missing, the setis notlogged. If the rms of the residuals is greater
than 25, there is obviously something fundamentally wrong with either
the measurements or the APQOS settings, and the measurement set
is not logged. These are the only quality requirements for a position
and its measurements to be logged

There is an upper limit of the number of measurement sets to be
logged in memory. The limitis set equal ta 250, Then the oldest
measurement set is deleted when a new measurement setis logged
The clocks of the youngest and the oldest measurement sets are
displayed

When the logging is started, it continuous until turned off, also when
the dialog is not displayed . It enables you to, at any time, to do a
calculation with the last 250 measurement sets. We do, however, not
recommend to have the logging on all the time when using the APOS
as a DP reference. When you request the APOS to calculate the
suggested positions, the calculation will last for almaost half a minute,
and in this interval APOS will not deliver new positions to the DP . We
therefore recommend the logging of the measurement sets and the
calculation of the suggested positions to be done only when you are
concentrated on the topic
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CALCULATE BUTTON

LBL RunTime calibr;

- Measurement logging
Time cidest  11:2353
H measwrement sets logged: 250 Time youngest  11:32:00

StatLog | Szl | Deetedl | Feationi |

i Resu (R
e

Img 234 position sets out of 260 contributed to the calculation.
il Average of ims residuals before 0.72, after 0.63

Wie

- Calculat
Advanced settings ‘ Do calculate I

- Last update:
Time:
# measurement sats:
Improve factor.

Kongsberg Simrad AS - Training Department

Kongsberg Maritime

MEASUREMENT RESIDUALS

LBL RunTime calibration [x]

- Measursment logging T
ime oldest B

# measurement sets logged: 250 Time poungest  11:32:00

Start Lag Stap oy Delete all FiEad o hle s

- Calculat

Advanced seltings|

Results and i

Hmeasurement sets: 239
Improve factor 1.05

s residuals before 0.72. after 068

Wiew Mumencaly [ ¥iew Graphically | - Update LEL Array| Saveto file

Last update
Time:

# measurement sefs:
Improve factar

Kongsberg Simrad AS - Training Department
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KONGSBERG

This button is enabled when there is at least one measurement
set in memory, and the logging is turned off. When you tick the
button, new positions for the locations inthe LBL array are
calculated . The calculation lasts for approximately half a minute
Then a message box with a shart summary is displayed, as

Tick the Ok button to acknowledge. In the interval fram you tick
the Calculate button and till you acknowledge the message baox,
the APOS does not calculate new LEL positions. Therefore you
must not do the calculation for & run time calibration when the
positions from the APOS are used by the DP and the DP does
not hawe anather stable position reference

Asyou ses in the message box, some of the 250 measurement
sets are not used in the final calculation. They are automatically
excluded by the APOS because they do not fit well with the rest of
the measurement sets.

Filtered FPosition data:
Item Noxth East Depth
|Vess -0.4 -0.1 0.1

LBL Calibration - page 47
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Faor each LEL calculation of the wessel position,
APOS calculates the residuals of each
measurement. Then APOS divides each residual
wiith the expected accuracy of the measurement,
and calculates the rms {root mean square) of these
quotients. This number is presented on the APOS
screen for each calculation. A number less than 1
indicates that the measurements are more accurate
than expected.

In the calculation for the run time calibration, APOS
calculates the average of the rms values as they
wiere calculated when the measurements were used
the first time with the existing LBL locations position.
Itis called "Average of rms residuals before”. When
the run time calibration is done, new positions for
the locations are calculated They shall match the
measurement sets better than the existing
positions. For each measurement set, APOS
calculates the vessel position based on the
locations new position, and it calculates the rms
value of the residuals. The average of the new rms
values is named "Average of rms residuals after”
When this number is much less than the before
value, the new positions match the measurements
significantly better than the existing positions do.
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RESULT OF CALCULATION - POSITIONS

Results and meas.

# measwement sets: 239
Improve factor:

efore 0172, after 068

’ Wiew Glaph\ca\\yl Update LELAnayl Save tafile . |

The existing positions are the calibrated positions
of the transponders, as they are used by APOS.
The new positions are the ones calculated in the
run time calibration. The average of the rms values
are as explained in the previous section.

Kongsberg Simrad AS - Training Department

Kongsberg Maritime

Results and meas.

# measwement sets: 239
Imprawve factar: 1.05

efore 0.72, after 0.68

) Vi Graphicaly | - Update LBL Aney|

The 1-sigma walues tell the uncertainty of the positions.
The values for the existing positions are directly derived
from the errar elipses of the locations in the LEL-array
When these values are small, the existing positions
contribute more to the suggested positions than when
they are large. The 1-sigma values of the suggested
positions are always less than the values for the existing
positions, because APOS uses both the existing
positions and the measurement sets to calculats the
suggested positions

Twio weight factors are shown in the lower left corner
They are explained in the chapter with the Advanced
information. The default value is 1, which shall normally be
used. You must be logged in as user Service to change
these factors from their default values.

Savetofle... |

Kongsberg Simrad AS - Training Department

LBL RunTime calibration result

™ Show the 1-Sigma of the positions

Esisting position New suggested position

Location Morth East Depth Morth
1 165331 16346 50057 ’m
16265 16354 500,39 -152.9¢

5300 15313 50078 [ 5311

21985 047 50065 22011

18217 15183  601.39 15215

2
3
4
5

Average RMS residuals before calculation, 072
Average RM3S residuals after caleulation, 0,68
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LBL RunTime calibration result

Existing position Mew suggested postion
Location Maorth East Depth Maorth Depth
1 059 0.59 0.3 03

058 058 0 03

056 056 030 03

055 053 0.30 03

0.56 0.56 0.30

‘wéeight on existing pos
o 9P Average RIMS residuals before calculatior:

Horizontal 1.00
Depth 100

Average RMS residuals after calculation:
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it
GRAPHICALLY PRESENTATION OF MEASUREMENTS  oncserre

11 excluded. measurement: ms residual before

¥E5 DED2.47

Results and {

# measurement sets: 239
Improve factor. 1.08

ims residuals befare 0

Wiew Mumerically Wiew Graphically |8 Update LBLArrayI Savetofile ..

£13 D501.83

Kongsberg Simrad AS - Training Department LBL Calibration - page 51

Kongsberg Maritime

GRAPHICALLY PRESENTATION OF MEASUREMENTS  oncssrrc

11 excluded. measurements. i ib. rms residual before 0.72, after 0.68

239 pasttion sets out of 250 cantrbuted to the calculation
Average of ms residuals before 0.72, after 0.68
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UPDATE LBL ARRAY WITH SUGGESTED POSITIONS  (oncsaere

Results and meas.

This button is enabled when you have done a
e calculation. It enables you to replace the co-
1 residuals before 0,72, after 0,568 ordinates of the LEL array in APOS with the
: : suggested positions. If the vessel positioning is
et e ‘ T active, the positioning is automatically deactivated
hefare the change of the co-ordinates, and then
activated again after the change.

& The calibrated lacations will be changed. Continue ?
Save As HE

Savein: | 4 Dats

& The measurements will be erased. Do pou want ta save them first 7

Fiegame:  [LBL_RTC_145 save |
Mo Save aslype: [ Te Files [.b4) =l Caricel
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LAST UPDATE INFORMATION

KONGSBERG

The Last Update field in the lower left comer of the dialog

1 t logging contains information about the last update. This information
u D Time oldest is displayed in the dialog till the next power on of the
MESIEIENERIE [ietictioesy APOS. The new positions of the LBL array will be
stanlog | Stplog | Deizal | Fesdioni | remembered also after the next pawer on of the APOS, but
APOS will no longer display the information that they are
derived from a run time calibration.

- When the Update LBL array button is ticked, the
Advarced ot [ | rmeasurement sets in memory are delstad. If they are not
saved to afile, APOS asks if you want to do so before
—Results and meast doing the update

i~ Calculal

Iﬁmeasu:emtergt sets The recommended procedure for the logging, calculation
mprove facter and the update is

Start the logging
View Numerically | iew Graphically | [Jp2cc LBl sn] G| Wit tl 250 measurement sets are logaed Then stop

the logging
Do a calculation.

Examine the results, and check that the improvement
with the suggested co-ordinates is significant. As a rule
of thumb, the improvement is significant when the
improvement factor is greater than 1.5, Then you are
recommended to continue with the next steps

Save the measurements to a file
Update the LBL array by ticking the Update button

- Lastupdate
Time 11:4517 010731

# measwement sets: 1}
Imprawe factar: 1.00
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LBL POSITIONING KONGSBERG

AR S00 - Deme Wade : Simslater Active - LIL CALEIRATION
) Zoom Full

WhdeZaam
Dizplay Scale

Filtered Position data: )
1 Horth East Depth A Set View Center

0.1 1 Seroll to Qrigin
Orientation
Measure

v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50

v Show Locations

I I I . I | [ Set tarker
200 -150 |-100 ( v Cart. View
Polar View

| | I T 1 t t - UTH View
Mumeric Wiew

Inclination Yiew
Trend Yiew

Stack angle
Inclinometer/Tension
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KONGSBERG

BLANK PAGE FOR SPECIAL PRINT-OUTS
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INITIAL AND CALIBRATED POSIT KONGSBERG

LBL Anay data Contral ~ Swstem

Localions | Tp Aay & Tp parameters | Measured basslines | Posiion setup | Geograptical caibration |

rray dat

Location | Tp Serial | TpChan| _ Harth [ East] _ Depth | Ell Major | Ell Minor [ Ell Diecti. | _ENl Depth .
o 50E2 Bz 15331 16326 BOOS7 061 057 134883 031 Mew LEL Array wizard...

B63 15265 15354 50033 060 056 44.80 03 . . .
BES  -153.00 415319 50079 058 054 134.89 030 LBLEUHTII’HBCB“bfalIDn

BE7 219.89 047 500.65 0.59 0.55 014 030 . o -
BS1 15217 15183 50133 058 054 4515 030 LEL Geographic: calibration

LBL Array data

Localions | Tp Aay & Tp parameters | Measured basslines | Posiion selup | Geographial cafbration |

Location | Tp Serial| TpChan| __ Naith | East|  Depth | ENlMajor | ENl Minor | ENlDirecti | _ENl Depth
153.50 15363 60153 032 03 12188 012

P 15239 15355 50150 032 O3 57.35 [RH
# Local Fiengranhic oigo q83 15321 0183 031 03 12303 012
22011 030 s0s 032 03 83,91 [RH

e} Ea\ibratey " Geogtaphic
15215 15175 50247 03 O3 57.55 [RH

0K

(|

& Local S ——— nser active TPs |

1 Geographic

oK Help
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TRANSPONDER ARRAY PARAMETERS KONGSBERG

LBL Array data Ll Caontral ~ System

Locations  TpArray & Tp parameters IMEasured hasehnesl Position setup | Geographical calibration ———
ay data...

Mew LBL Array wizard. ..
Auray 1 [Lastup. [Ch. [Mode [ L] Tel [Ma. [Puss. [Fs. | TumAound LBL RunTime calibration

07/31/.. BBZ LELPos  B&7 High High 10ms  High 0540 LEL Geoglaphic calibration
07/31/.. BE3 LELPos  B87 High High 10ms  High 0680 =

077314, BES LELFos  B&7 High High 10ms  High 0.480
07/31/.. BE7 LELPos  BS7 High High 10ms  High 0.0s0
07/314. BE1 LBELPas  B87 High High 10ms  High 0.240

Transponder anay; Transponder data for selected anay

The purpose of the page is to:

Define Tp Arrays

Select locations to be in
each Tp Array

Show the parameters of the
transponders in the Tp array
Set allin LEL Calibration mode Read battery Modify the parameters of the
transponders in the Tp array

i

Ok

LBL Calibration - page 58
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MEASURED BASELINES DETAILS

L Array data
Local\onsl TpAurap & Tp parameters  Measured baselines | Position setupl Geographical ca\lbratlonl

Transponder anay; Measured baselines data:

Master |_Slave [ Status | Time | Range | Expected [ #.. [ 5td.. [ Fiesid

Airay 1

Master Jolllocs =
Slave |allocs v

{ Caleulation
Rangewindow Murnber

Calculated distance: 100.00m of meas
Iritial IW— Hin I 50.00
olfsct Max I 110.00

5 = Tirne:

Maui residual : 0.00m
Rims residual : 0.00m

Caloulate
Help I

™ Measure both ways

Stat measure |

oK
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POSITION SETUP

LBL Anay data

Losations | Tp Aniay & Tp parameters | Messured basslines  Posiion sstup | Geoaiaphical caliration |

Transponder array: Turnaround delays for selected aray

| | | Calision
E’“a'm“ 'L"ET;QS Aoy Ega Position depth [z
LBL Pos 063
LBL Pas 0.8
LBL Pos 006 Show
LL Pas 021

Suggest Tumaround delaps
Set allin LEL position mode
Set allin $SBL position mode

Help

I Multiuser aray LBL Interragation Channel :

g [e87 =

aK
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SHE

oU
KONGSBERG

Spstem
LBEL Array .
Mew LBL Array wizard...
LEL BunTime calibration
LBL Geographic calibration

The purpose of the page s to

« Show the baselines that are
measured.

« Measure the baselines
» Calculate the Calibrated

positions of the locations in

the LEL array
A baseling is the line betwssn
two locations in the LEL array.
Itis measured by the
transponders themselves. The
communication between the
transponders and the APOS
15 with telemet
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Contral - System
LEL .
Mew LBL Array wizard. ..
LEL BunTime calibration
LBL Geographic calibration

The purpose of the page is to

« Show the mode of the
transponders in the LBL
array.

Calculate and examine the
turnaround delays to be used
for the transponders in the
LBL array

Setthe common LBEL
Interrogation channel for the
transponders in the LBL
array.

Madify the mode of the
transponders in the LBL
array.
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OPEN LBL ARRAY DATA DIALOG KONGSBERG

HIPA® $80 - Dema Made | Simulat Acther - LAL CALIRRATION aly 31, 2801 115447
Zoom Full

WhdeZaam
Dizplay Scale
Set View Center
Scroll ta Qrigin
Orientation
Measure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

Item Worth East Depth

[ofpolp=lrsle

Transc. Head Roll  Pitch
iPAF P 44.6 =0.% -0 .5
iPAF 8 445 1.0 E v Cart. View
250 -zo0 -150 Vessei, 50 -
FPolar Yiew

.6 | I I ] i | I I LTk Yiew
Humeric YWiew
Inclination Yiew

Trend Yiew
Stack angle
Inclinometer/Tension

==
HEAE ORI M HESF STE R

Kongsberg Simrad AS - Training Department LBL Calibration - page 61

Kongsberg Maritime

3

CALIBRATED TO INITIAL POSITIONS KONGSBERG

Y < | M Contral  Syster

Losations | Tp Avray & Tp parameters | Measured basslines | Posiion setup | Geoaraphisal calibration| data

Location | TpSerial | TpChan|  Naith | Fast|  Depth| EllMajor | El Minor [ Ell Ditecti | _Ell Depth Mew LBL Array wizard...
i BE2Z 15350 15253 G015 032 O3 121.88 012 o ) 0
BE3 15293 15355 50150 032 031 57.35 012 LBL RunTime calibration

BES 15217 -152.21 501.82 0 . 123.02 012 i f 3
BE7 22011 0.30 501.58 0.32 . 3. ni2 LEL EBDglaDhIC calration

ER1 15215 -151.78 502 47 03 57.55 01z

Hew
Iritial > Calibrated

Move.

Save... |L|
. Head
Fasitions ~Presentation Erint

 Initial & Local Dutput NMEA Inset acive TFs_ |

& Calibrated " Geographic Delete all

WwinHPR

Copy calibrated position for all locations back to initial and set the emor ellipsoide to minimum.
ostly used to calibrate in a new location without destraying excisting positions.
Ave pou sure you want to do this?
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SHE

{fa-itd

CHANGE ERROR ELLIPSIS FOR ALL LOCATIONS KONGSBERG

LBL Amay data

Locations | Tp Airay & Tp parameters | Measured baselines | Position setup | Geomraphical calibration |

Location | TpSerial | TpChan]__ Noith | East|  Depth | Ell Major [ EllMingr [ ENDiecti. [ ENlDepth
il 5062 15350 15353  5ME3 100 1.00 0o 0.00
5063 15299 15355 BOIED 100 100 000 o.on
5085 5311 15321 5MEE 100 100 filin] 000
5067 22011 030 SMER 100 100 000 0,00
i) 15216 5176 50247 000 000 000 o.on

Location

Mame |5 Tianzpander IBE1 5061 'I

Positions i~ Presentation - g -
& Initial " Local Geoaranhic o osition—————————————— mor elipsoide
araphic origo
’7(‘ Calibrated o Gengrap;‘ Horth 15215 Maiar |1—
East -161.75 I 1
3 | Depth 502.47 D\ractionl

.00
oo
000
ow

Cancel |
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LBL CALIBRATION MODE KONGSBERG

CBCna)]dsta Set all in LBL calibration
Lacations TP Anay & Tp parameters | Measured baselines | Position setup | Geagraphical calbration | mode button
This is a shaort cut to get all
Tronsponder . Transponder data for selasted anay locations set to LBL
Arrayp 1 [(oe [ Lastup. [ Cho. [ Mode | LC] Tel..| Na. | Pube.. | R | Tumdiound. calibration mode. Each
L1 07/3/. BE2 LBLPos  BB7 High High  10ms High 0.940 location in the defined array

ke o0 | e set in LBL calibration
High 060 mode by use of telemetry, it
High 0.240 willl start on the first location

and then the next will follow,

¥ Applyto all

_ _ The read battery button
i ] Mewocston] i When you press the Read

battery button, the Tx ping

counts for the transponders
Set &l in LEL Calibration mods Read battery are read Wlth te‘emetw The

Last Update columnis
Lpdated with the dats.

Laocation 1 Transponder.  BE2
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KONGSBERG

BASELINE MEASUREMENTS

LBL Array data The purpose of the page is to:

Locations | Tp Artay & Tp parameters  Measured baselines | Fosition setup | Geographical calibration | « Show the baselines that are

measured
« Measure the baselines.

« Calculate the Calibrated positions
of the locations inthe LEL array
A baseline is the line between two

locations in the LBL array. Itis
measured by the transponders
themselves. The communication
between the transponders and the
APOS is with telemetry

Measured baselines data:

M aster I Slave | Status |

Transponder anay:

Super Array Time | FAange| Expected | #M.. [ Std.. [ Resid

Arrap 1

Master [1 2
Slave |2 hd

Calculation

Fange window
Calculated distance: 306.49m

el i Min | 243
offset Max |—315 19

Mumber

Time:
of meas.

[ =

™ Measure both ways

Max residual - 0.00 EEESIEET

Rms residual : 0.0

Baseline measurement: Telemetry QK ¥ &pph to sl

Start measure,

Accept

Accept/Cantinue
Cancel

Iaster: 1
Slave: 2

teasured range: 305.97
No of measurements: 8
Standard deviation (i)

Fepest Sorfinie. | Ston
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BASELINE MEASUREMENTS

KONGSBERG

Baseline accept

Baseline measurement

Master:
Slave:

Measured range:
No of measurements:
Standard deviation

Fepeat

Telemetry OK ¥ Apply to &l

1
3

Accept/Continue

¥ &pply to al

43295
8
10

[Eartime | Bageline measurement: Telemetry 0K

Kongsberg Simrad AS - Trai

Master: 1
Slave: 4

Accept/Continue

Baseline accept

Measured range: 16E.80
Mo of measurements: 8
Standard deviation 0.04

FHEnEat Cortinue Baseline measuremert:

Master:
Slave:

Measured range:
Mo of measursments
Standard deviation

FEpeat

Telemety OK. ¥ Applyta sl

1
5

30471
g Cancel

003

[Earitimue | Stop

ing Department
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BASELINE MEASUREMENTS KONGSBERG

LBL Array data
Lacations | Tp uray & Tp parameters  Measured basslines | Posilion sstup | Geographical calibration |

Transpander arnay Measured baselines data
B surer fnay Master | Slave | Status | Time | Range | Expected [ #... [ Std.. [ Resid
i

Arap 1 2 Sum 120622 305597 306.49 8
el 2 0K 12:06:22... 30697 306.49 g o003

e Calculation
Fange window———————————— Nfumher H Time:
Caloulsted distance: 206 49m @O [YERI I Y | B aseline accept
el i Win [ 29543 I Measure balh ways Bl @
H

offzet I—
ax 316,43 Slat measure | Baseline measurement: Telemetry OK ¥ Applyto all

Master: 2

Slave: 1 =
o

Measured range: a0s:

Mo of measurements 8 Cancel

Standard deviation 0.08

Fepeal Eorfinue. | Stop
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BASELINE MEASUREMENTS KONGSBERG

LBL Amray data
Locations | Tp Aniay & Tp parameters  Measured baselines | Position setup | Geographical calbration |
Transponder anay: Measured baselines data:

B =uner fnay Master | Slave [ Status [ Time [ Range | Expected [ #M... [ Std. [ Fesid| =
Array 1 i 3 0K 121 40257 A03ER 018
<5 4 0K 121442, 16E0Z 1EESS 015
“a ok 121 GO0 G TE 013
“1 0K 12071 43285 43370 010
S oK 121320, 18BER 1EE5S 010
<4 oK 120EZ 0597 R4 03
0K 12133 3045 30529 007
<2 ok 1z MR WETE o7
v o 1easm wr 7 wEoe e
~ Maamnae Caloulation

Fange window———————————— Mumber H Time:

of meas.
alulsed dstance 10000 T
el i Win | 000 I Measure balh ways Rms residual : 0,00m

offzet
Has | T1000 Statt measure | Coloulae |
oK Help I

Master |&lllocs
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CALUCLATE CALIBRATED POSITIONS

KONGSBERG

LBL Anay data

Lacations | Tp&nay & Tp parameters  Measured basslines | Position setup I Geographical calibration |

Transponder artay:

Messured bazelines data:

Super Array
Amayl

Master | Slave [ Status |

Time | Fange | Expected | #i

[ [ Resid[ =

<4 3 0K
<5 4 0K
Eak] 7 Nk

121301
121442,
121139

402,57 40356
166.02 166.55
S0F (1 AR 7R

8 016
& 018
013

\WinHFR 010

The local calibration is finished.

Master |Allloss = @
Slave |alllocs 7

Measurement

The calibrated positions and their erar elipses are updated.

0.1
0.09
0.07
0.07
nne

Range window
Calculated distance: 100.00m

s i Min 90,00
offse
Max | 110.00

Number =
e

™ Measure both waps

Start messure |

Time:

Mai residual : 0.00m
0o

aK

Kongsberg Simrad AS - Training Department

ngsberg Maritime

DECIDE ERROR ELLIPSE CALCULATION METHOD

LBL Amay data
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KONGSBERG

Local\onsl TpAray & Tp parameters  Measured baselines | Pasition setupl Geographical ca\lbratlonl

Transponder array: Measured baselines data:

Time |

B Super iy aster | Slave | Status |

Range | Expected [ #M.. [ Std.. [ Resid| ~

i
Aarap 1 rar 3 0K
<5 4 0K

121300,
12:14:42

40257
1B6.02

WinHPR
The eror ellipses of the calirated positions are now
Maste

Slave

- Mea

determined by both the slipses of the iniial positions and by the bassline measurements

Do you want them to be modified, so they are determined by the baseline measurements only 7

40356 8 016
1BE.55 8 018

|

R arrer

Caleulated distance:  100.00m

il i M [ o
offset Max IW

i
of meas.

™ Measure both ways

Start measure |

Time:
Max residual : 0.00m
Rims residual : 0.00m

Calculate

oK

Kongsberg Simrad AS - Training Department
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CALIBRATED POSITIONS KONGSBERG

The rms is the root of the mean of the
Locations | Tp Auay & Tp parameters  Measured baselnes | Postion setup | Geographical caibration | squares. [t may be regarded as an average
walue in which the greatest values contribute
Transponder amay: Measured baselines data: maore than the smaller ones. Itis of course
1B Super ey T Evpected | M ¥ best to have these two values as small as
Airay 1 1214:42 4 possible, but it must not be a goal in itself for
1211:38 two reasons

1213m
120711... 1. The more baselines that are measured, the

1213:20.. . more overdetermined the calculation of the
1208:22.. . local calibration is. Then itis more difficult
Master [Allocs = : .

== E;g :g for the algorithm to find positions that match
Slave [Alllocs = i b all the measurements, and the residuals will
 Measuemen tend to increase. But itis positive for the
Range window——————————— Humber 3= expected accuracy of the calibrated

Caloulated distance: 100,00m =y = % e resicual - 0.0dm positions to have as many as possible of

Intel [ Min | 9000 I Measure both ways ( Fim vesidual - 0.07m the baseline measured. We must therefore
not exclude or delete all the measurement

offset
Max 110,00 alculate
Start Caleulat i i
At MEasUre | sets of a baseline to get small residuals. It

should only be done when we know for sure

oK Help that the Sum element of a baseline

measurement is wrohg

The maxdamum and rms residual values are

When the local calibration is done, APOS calculates the residual of each in metres. A big residual of a Sum slement
does "less harm" if the StdDev is big too

measurement set. (The residual is the difference between the baseline Then th o he basel
measurement and the distance between the calibrated positions of the locations). & the weight on the baseline
measurement is small, and it will not

The maxdmum value and the rms value of the residuals of the Sum elements are destray the result when mare thrusty
displayed in the page just above the Calculate button measurements are available

LBL Array data
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INITIAL AND CALIBRATED POSITIONS KONGSBERG

LBL Aray data

Locations | Tp Awray & Tp parameters | Meastred basslines | Fosition setup | Geomaphical calbration |

Lacation | Tp Serial [ TpChan [ Horth | East|  Depth [ ENlMajor [ ENMinor [ ENDirecti.. | ElDepth
‘ﬂ' 1 BEZ 15350 15353 501.59
5063 BE3 152,99 15355 80150 1.00 1.00 oon 0o
5065 BES 5311 5321 50183 100 1.00 000 000
GOE7 BE? 22011 030 0158 1.00 1.00 oon 0o
5051 BB 15215 5175 S0zdF 100 100 000 000

LBL Aray data

Losslions | Tp Avrap & T parametars | Wessured basslines | Posiion setup | Geographical calibration |

Location | Tp Serial| TpChan| _ Morth | East| _ Depth| ENMajor | Ell Minor | Ell Diecti. | _Ell Depth
o1 5062 B2 15327 15321 50153 005 O 163.27 0.00
Presentation 5053 BE3 15260 16326 GOS0 008 004 53,07 000
: £ Local e 5065 BES 15271 15290 S0 008 004 12148 0.0
o £ Gongephio | \ECHTEREETE 5057  BE7 21875 029 sMEE 005 004 &1.98 000

5061 Bl 15195 15144 50247 006 04 2.2 0.0

Ok

121

 Positions Presentation
c \nma.\ Local Geographic orign Insert active TPs |
& Eaibratec  Gengraphic

oK Help
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LBL POSITION MODE

LBL Array data

Locations | Tp Anay & Tp parameters | Measuied baselines ~ Pasiion setup |seng.apma\ calbration |

Transponder anay:  Tumaround delays for selected array

KONGSBERG

The turnaround delay and the LIC is transferred
to the transponder when its mode is setto LBL
positioning.

When the mode of the transponder is LEL

Coli

Aray TAD
[ wapTan ] Posiion depth

0.34
068
0.48
0.08
024

Location | Mode
LBL Callb
LBL Callb
LBL Callb
LBL Callb
LBL Calib

Showe

I Mukiuser aniay LBl nenogation Charnel

ILIC)  |B&7 B

Location 1 Tranzponder:  BE2

LBL interrogation
channel [LIC)

|337

Tumaround delay
|u )

¥ Applyto al

Mest location |

Kongsberg Simrad AS - Training Department
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ACTIVATE LBL POSITIONING

LBL Positioning

Pasitionin
essel

051:Master Controller
Fle  Yiew LBL Array  Control

él = | Position averview...

—

Suggest Tunaround delays

Set all in LBL position made '

Set allin S5BL position mode.

IV Activate

positioning, and the LIC and the tumaround
delay of the transponder are as planned for the
array, the red cross displayed above the
transponder symbol is removed , indicating that
the transponder is ready for LEL positioning
The Array turnaround delays are selected so
that the replies from the transponders are not
received simultaneously at the transducer. A
simultaneous reception will degrade the
accuracy of the reception, especially when both
the ranges and the SSEL directions are
measured We avoid simultaneous reception
by choosing different turnaraund delays for the
transponders. The turnaround delays my be sat
between 0.06 and 5.10 seconds in intervals of
(.02 seconds. The separation between the
turnaround delays should be big enough to
avoid collisions, but not more than necessary
dus to its effect on the position update rate
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Interrog

Array
Interval

-

i~ Transducer

S5BL positioning...
Mew SSBL Pasitioning ‘#/fizard

Transmit
& HPAF FORT
B HiPaP 500
7 HPAR STB
& HiP4P 500

Transmit Power

[¥ Default € i=vimum
& High
Loy
£ Wit

[ | Diefault Rt
= HiFAF PORT
il HiP&P 500
3 HiP4P 5T
& HiP&P 500

~Lacations
¥ Al available ranges
¥ Al available angles

Rangss  Argles
Loc 1
Loc 2
Loc 3
Loc 4

Feceive Beam Lac§

Track

Max Riange
¥ Default

Range |50

i~ Calculation data

Lo 1
Loc2
Lo 3
Lo 4
Loc§

Manual exclude —

Depth
Depth measurement

-
r Manual depth / Sensar
& Transducer paramelers 0

Extemal sensor

Manual b

 Extemal sensar
€ Fres [caloulated)

Kongsberg Simrad AS - Training Department
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LBL POSITIONING SCREEN DUMP

Filtered Fosition data:
Item North East Dapth

o |l Vess 0.2 6.2 0.1

LBL: Tot. Done Used RMS re

16 16 16
Range

=250 =200 =150

F1so

|-z00

Kongsberg Simrad AS - Training Department
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LBL POSITIONING SCREEN DUMP

-]
P FOHT Ravgaton WINFLTE Navgaen

Ej Filtered Fosition data:

] Item North East Dapth

o | Vass 6.1 0.2 a1

Transo. Head Roll
iPAF ¢ 5.2 0.4
iPAF B 45.1 0.2

T |25 “zo0 Case

200

Kongsberg Simrad AS - Training Department

PGP PORT Rgaten, 1PAE STH Mvgutons 31 806 w17 08

o>

i
(a1

KONGSBERG

Zoom Full
WhdeZaam
Dizplay Scale
Set View Center
Scroll ta Qrigin
Orientation
Measure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination Yiew
Trend Yiew
Stack angle
Inclinometer/Tension
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Zoom Full
Whde Zaam
Dizplay Scale
Set View Center
Scroll to Qrigin
Orientation
Measure
v Show Error Ellipsiz
Ellipsiz Scale... [ 0.10]
v Show Locations
Set tarker

v Cart. View
Folar Yiew
LT Yiew
Humeric Yiew
Inclination iew
Trend YWiew
Stack angle
Inclinometer/Tenzsion
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MULBL SETUP KONGSBERG

In a multi user long base line arra
one extra transponder is normally
included in the LBL array

The local calibration will be done as
with a normal array
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5

MASTER AND BACKUP MASTER TRANSPONDER KONGSBERG

L Array data Select as master

Local\onsl Tphuray & Tp palamelelsl Measured baselines  Position setup | Geoaraphical ca\lbratlonl This command causes the
selected transponder to be the
Transponder aniay  Tumaround delays for selecled amay ™ master. It must be selected before

Collsion
By 1 Locafion | Mode | Anay TAD [/ Mublaster oS e the wrnaround delays are
084

LBL Pos Position depth calculatedidecided

LBL Pos Select as backup master
LBL Fas

LBL P - It's possible to prepare a
LBL Pos locationftransponder as a backup

master for MULEL. The

Change Master transponder must be defined as a
location and calibrated as all the

Master changed St IR0 other transponder. By the context

IV Muluser ana LEL Interagation Channel menu it's possible to selectit as a

Master M{fstar LIE T Fower (=] m Set allin LBL position mods backup master. The selection must
Activate @ Hia’:"‘“"‘ Easiion nterea IZ— be done before Suggest
— P Ljv M”i[:’:ﬂ:‘;’:; o cenL , gumamutr;d delays ?re Iprelstsed,
Bactivale 10 et allin position mods ecause the suggest calculation
A iereal take care of the different ranges
from masterbackup master. When
Ok Heln | a backup master is defined the
buttons Change Master and
Master LIC Tx Power Master changed appear. Mote that
This field specifies the power to be used by the Master when interrogating the the backup master will not be used
slaves on the LBL Interrogation Channel. Any changes must be updated to the inthe positioning, the transponder
transponder by setting it in LBL position mode. Even if the Master alreacy is in should be in SSBL Fositioning
MULBL positioning mode you still need to send the LBL Position mode command mode
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TAD & LIC KONGSBERG

L Anay data Suggest Turnaround delays

Locations | Tp Artay & Tp parameters | Measured basslines  Position setup | Geographical calibration | The turnaround delay for each
transponder is different for
Transponder aray: Turnaround delays fior selscted aray MWULBL contra normal LBL. In

Colision:
Aty | Location | Mode | Anay TAD | hhuaster olisiol IQ_ WiuLBL the turnaround delay
LBL Pas 094 Fosition depth depends also on the rangs from

LEL Fos 0ES master (and any backup master)
LBL Pas 046 to the actual transponder. Press
LEL Pos 005 Backup master Show this button after calibration of
LBL Pos 024 Master array and after each change in
MWaster/Backup master

Change Master
| Suggested turnaround delays 4|
Master changed Suggest Tumaround delays '

[ Multuser anay LBL Interrogation Charnel

Lacation name:  Turnaround delay:
Master———— [~ Master LIC Tx Power 5 o
™ sh Set allin LBL position mode:
Activate

& High Position [nterval

© Low
Deactivate M mf‘esf;ll"te””g Set allin SSBL position mode

Ok Help I
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POSITION INTERVALS KONGSBERG

LBL Anay data Position Interval
This is the interval in seconds
between the transmission of the
. navigation pulses from the
Transponder array: Turnaround delays for selected anay "
Calision transponders to the HIPAPMHPR
rAnam Localion | Mode | AmayTAD]  MuMaster |

Losations | Tp Aniay & Tp parameters | Measured baselines  Pasiion setup | Geogiaphical calibration |

Pasition depth system. [tis used by both the
LBL Pas 01e
LBL Fos 024 Master transponder and the slave
LBL Pos 050 transponders. When OK pulses
LBL Pos 010 Backup master are received from the
LEL Pas 014 Master transponders, the HIPARPHPR
system will calculate a new

_Ehange Master ] DOEIUOH with the pOS\[\OH interval
e — Suggest Tumaround delays Master Interrog. Interval
¥ bulivser ey L6L Inenagaton Chamel: b ) This is the interval in saconds

Master | Master LIC Tx Pawer = SetalinlEL e P _between t_he Master
Aetivate © Maximum S A interragations of the other

' High transponders. APOS will ahways

(.
Deactivate r LD.W Set all in S5EL position made: adjus_t itto be a multiple of the
Minitrm Position Interval.

If the quotient between the master
Help interrogation interval and the
position interval is more than 32,
APOS does not accept the
parameters.
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MULBL POSITION MODE KONGSBERG

LBL Anray data Set all in LBL position mode

Laocations | Tpanav & Tp parametersl Measured baselines  Position sstup |Geoglaph\ca\ Da||blal\DI’|| When this button is presaed all
fransponders will by telemetry be
Transponder array: Tumaround delays for selected anay setin correct position made, that

Callsion
Ay 1 Uocstion | Modss | sy TAD | Mu aster o B includes information about
LEL Fos 016 Position depth turnaround delay, LBL

LBL Pas 024 interrogation channel, position
LBL Pos 050 interval and hMaster interrogation
LBL Pos 010 Backup master Shaw interval. For Master it also

LBL Pos 014 Master contains infarmation about
Wlaster LIC Tx Power

Change Master
Master changed | Suoges Tunaround deays |

V' Multiuser anay LBL Interragation Channel
Master————— ~ Master LIC T« Power S -

= £ Maximum
Activats
@ High Pasition Interval I2
; £ Low
Deativate Master Interrog "
Deastivae | € Wi R [io Set allin 55BL position mode

0K Help

Set all in LBL position mode J
|
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ACTIVATE MASTER TRANSPONDER KONGSBERG

L Array data When the multiuser parameters are
sent to the transponders on
telemetry, the array is ready to be
activated. Just press the Activate
oy 1 i [ il i Colisiorr button, and a message s sent on
i L e 015 Position depth 12 telemetry to the transponder
selected as the master with

LBL Mult 024 )
LBL Multi 050 request to start the positioning

SSBLTp 010 Backup master Show Sequences

LEL Muli 014 Master The master continues to do the
positioning sequences until

Change Master stopped by a Deaclivate message

Master changad Suggest Tumaround delays That message is transmitted from

IV Multuser anay LEL Interrogation Channel the HIPAPHPR systemn when you

Master )| - Master LIC Tx Power ey foo7 | press the Deactivate button After
s ~ Masimum | Set allin LBL position mods: | hawing sent that message. &

' High Position Interval |2 standard Read parameters

Deactivate : Ly Master Intenog lm— Set allin SSEL position mode message is sent to the master

i It 4| YWhen deactivated, the hMaster
stops sending the interrogations to

oK Help | the slaves. But the slaves will
continue for some time to transmit

Change Master their navigation pulses. They are
When a backup master is defined, this button appears. This command will by telemetry commands free-running, and do nat know
Deactivate the current master, setllhe current master in SSBL Positioning, sst the backup masterin whether he missing mterrogatlons
MULBL position mode, activate the backup master and at last switch master and backup master. This are caused by acoustic problems
only to be used once for the MuLBL array, for other system using the same MuLBL array they should use [ ©F @ deactivation of the master.
the Master changed button

Locations | Tp Arrap & Tp parameters | Measured baselines  Pesition setup | Geographizal calibration |

Transporder aniay:  Tumnaround delays for selscted amay
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ACTIVATE MULBL POSITIONING

051:Master Controller T (e

Fle iew LBL Array  Contral Pasitionin s
Vessel T ¥ Activate v

@lgl Position overview... e

S5BL positioning

Transrit I~ Default Receive
Mew SSBL Positioning Wwizard... HiF&F PORT HiFAP PORT
R HPAP =
1B HiPap 500 1 HiPAR 500 ~Locations
@ HPAR STB & HIPAP STE I¥ &l avaisble ranges
The MULEL positicning of the 4 Hesps & HPAPSID I T o
vessel is started in the LBL les] ks
FPositioning dialog, just as standard Lep 2
LEL. The HIPAFPHPR system Loc3
knows that the LBL array is set up

Tiansmit Pover Fesolem Loc4
as a multiuser array, and will ol iz (00 i "Mﬁxﬂﬁﬂﬂéi Loc§

therefore be passive and just wait ! High ¥ Default T
for the transponder replies. You are ; ';;:Tmum Range |00
allowed to start the positioning

before the Master transponder is — Calculation dats
activated, but, of course, without  buercluds [ o Em','fe* Depth

receiving any replies L2 [ Depth measurement Manual depth ¢ Sensar
The slave transponders will wait I Deskew tgzi & Transducer parameters 0

until they have received some OK e € Exstemal sensor Extemal sensor:
interrogations from the Master © Fres [oakculsted] e =]
before they start to transmit their
navigation pulses. It can therefore
talke some time before the replies
are received from the slaves.
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ONING SCREEN DUMP

KONGSBERG

(WP 508 - Dherme Whodte : Simetatns Aowve - LI CALMIRSTION Zoom Full

W
Dizplay Scale
M b i ";:;“ Set View Center
| i | T | Seroll to Qrigin
Orientation
Meazure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50

- v Show Locations
Transc. Head Roll  Pitch _/5’0 . Set Marker
s

(HiPAP P 45.0 =0.1 0.1 yy )
o B 350 300 150 100 /28 S0 100 150 |200 = [l W
- / a Polar View

¢ | : UTM View
\ -50

b o Mumeric Yiew

Inclination iew

Trend Yiew

Liwt ! 4 4 Sta.ck angle .
Inclinometer/Tension

100

-z00

HPUP PORT Nagobor HPAP 5TH Mavgeion 43018 W 1R
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DUAL MULBL SETUP

The vessel has two HiPAP®
transceivers and transducers

You want each HiPAP® to
calculate a MULBL posi

Kongsberg Simrad AS - Training Department

Fle  Yiew

&ls|

Control
Position overview. ..
S5BL positioning...
Mew SSBL Pasitioning ‘#/fizard

The MULBL positioning of the
vessel is started in the LBL
FPositioning dialog, just as standard
LEL. The HIPARPMHPR systemn
knows that the LBL array is set up
as a multiuser array, and will
therefore be passive and just wait
for the transponder replies. You are
allowed to start the positioning
before the Master transponder is
activated, but, of course, without
receiving any replies.

The slave transponders will wait
until they have received some OK
interrogations from the Master
before they start to transmit their
navigation pulses. It can therefore
take some time before the replies
are received from the slaves

GYRO
COMPASSES

WAL

ETHERNET

B
4t

{fa-itd

KONGSBERG

SURFACE
MAMATION
SYSTEM

GYRO
COMPASEES

VAU

HELE
TRANSDUCER
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& ‘H"
S\
- »
B 0 U O B
BL P 0 g X
Positianin
Vescel 2 v 7 Activate: ey -
~ Transducer
Transmit I Dicfauit Receive
i@ HIPAP PORT gl HiPAP PORT
& HiP4P 500 ey HIPAP 500 ~Locations
) HIPAP STE ¥ &l available ranges
1] HiPaP 500 1% &)l available angles
Ranges  Angles
loc1 W v
lecz W I
locd ~
locd T I
TonemdPoser Feceive Beam s B
¥ Defaut € blavin Iz Track 5
& High W Default
£ Lo
A 700
& Wi onae

- Calculation data

¥ Auto excluds

Manual exclude—

Lecl [ Depth
Loc2 [ Depth measurement Manusl depth / Sensor
I~ Deskew e ": & Transducer paramsters i
Loc5 [ " External sensor Extemal sensor:
 Free [caleulated) Manual 2
ok Cancel oy |

Hep |




Kongsberg Maritime

DUAL MULBL POSITIONING SCREEN DUMP

[P 508 - Deme Mode : Simulstar Active - LIL CALIBRATION
=]

% Filtered Position data:

Ites North East Depth

e f[eF 6.1 6.2 1.8
| Vess 0.3 0.4 2.1

LEL: Tot. Done Used RMS resid
13 13 13 0.6

250 -200 150 -100

Kongsberg Simrad AS - Training Department

Kongsberg Maritime

DUAL MULBL POSITIONING SCREEN DUMP

4
A PO M HPRP STE N 5108 WA

Kongsberg Simrad AS - Training Department

KONGSBERG

Zoom Full
WhdeZaam
Dizplay Scale
Set View Center
Scroll ta Qrigin
Orientation
Measure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination Yiew
Trend Yiew
Stack angle
Inclinometer/Tension
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%

KONGSBERG

Zoom Full
W
Dizplay Scale
Set View Center
Seroll to Qrigin
Orientation
Meazure
v Show Ermor Ellipsis
Ellipsiz Scale... [ 0.50
v Show Locations
Set tarker

v Cart. View
FPolar Yiew
LTk Yiew
Humeric YWiew
Inclination iew
Trend Yiew
Stack angle
Inclinometer/Tension
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Kongsberg Maritime

RECOVER ARRAY TRANSPONDERS KONGSBERG

Read battery status for all transponders in the array

LBL Array data

Locations T &nay & Tp parameters | Measured basslines | Position setup | Geomaphical calibration |

Transponder array: Transponder data for selected array

[Lastup. [ Ch.[Mode [ LIC]Tel [Ma. [ Puse. [ Fe. [ Tumfiound
08/0.. BE2 LBLFos B87 High High 10ms High 0.940
0B/M/. BE3 LBLPes  BB7 High High  10ms High 0880
08/01/. BES LBLFos  BS7 High High  10ms High 0.460
08/0... BE7 LBLPos  B87 High High  10ms High 0.060
08/m1/. Bl LBLFos  B&7 High High  10ms High 0.240

Set allin LBL Calibration mods
oK
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gsberg Maritime i
&

RECOVER ARRAY TRANSPONDERS KONGSBERG

Stop LBL/MULBL positioning

Set all transponders in SSBL mode

LBL Array data

Locations | Tparay & Tp palamelelsl Measured baselines  Position setup | Geographical ca\lbratlonl

Transponder anay: Tumaround delays for selected aray

Colisiar:

Location | Mode | Anay TAD |
i 1z
o LEL Pos 034 Pasition depth

iz LBL Pos 06a
i 2 LEL Pos 0.45

o0 s LBL Pos 006 Show
s LBL Pos n24
Suggest Tumaround delays
I Multuser anay LBL Irterrogation Channel

[LIC) IBS? hd Set allin LBL position mode:

Set allin SSBL position mode

Ok
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Kongsberg Maritime

RECOVER ARRAY TRANSPONDERS

Release the transponders one by one

KONGSBERG

Monitor the position as it floats up to the surface - it might drift off

Tianspondar Configura
Seial nusmben [T E
Cherrel |nc.| vI

Tianspandes Sehp  Tianspondes Funcions | Telemety Transduces |
Sersor
Enabls function

Charrel |
Enate S5 T | ‘ o ‘
Dipable funciion I
Diasthe Tp Swach channel [1000 m Rarge 15 =]
_ OuabeTe | A 1000 mAarre | Callm [0
- od | Snl
HPRI00 Cmnd A, | Dt omputaton vall

. MmoPrese 1013
Sl wih Telemety k Im

Depth Calbration

ot [T
Gan [T

Ao St ihout Telomety WoterDemsty [ 77
™ Send Resstin Scan
Qe D somtodrn |

e |
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Kongsberg Maritime

RECOVER ARRAY TRANSPONDERS

D1 Muster Controlier PP 500 - Dema Mede © Simulster Active - LI POSTTIONING
B ou Ppetoreg (Slinw [omi Lot e Cofges Uiy He

@ Are pou sure you will do a Transponder release operation’
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KONGSBERG

Slo| @l WK = alo]

Filtered Position data:
Iten Hozrth East Depth
861 151.9 -150.8
BEZ 1

Transc. Head
}:u’np P 45.4

iFAF & 45.4

50

Kongsberg Simrad AS - Training Department

-250 200 ~150 100 Z50 | yesssi 50

Fiso |

200 |

F |
AP PORT R WPAP STH Mrvosen |
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