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Sections

HPR Development

This section gives a short introduction to the development of HPR systems and
different applications for such systems.

Hydro acoustics - sound in water

This section gives a short introduction to the theory of hydro acoustics.

Transducers

This section gives a short introduction to the theory of transducers and describes some
of the transducers used in Kongsberg Simrad HPR/HiPAP systems.

Transponders

This section gives a short introduction to the theory of transponders, different ways
to code information and descriptions of some of the transponders used in Konsgsberg
Simrad HPR/HiPAP systems.

Positioning principles

This section describes the different hydro acoustic positioning principles.

System units & configuration

This section describes the different system units, technical specifications and different
configurations.

LBL Principle of operations

This section describes the principle of operation of the LBL functions in the
HPR/HiPAP system.

Exercises

This section contain theoretical exercises and answers. This section also contains
practical basic exercises for a APOS demo program.

Other notes

In this section you might find other notes of interest.
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Remarks

References

Further information about Kongsberg Simrad APOS may be found in the following
manuals:

* APOS Operator manual
* HiPAP/HPR400 Product description

The reader

This manual is intended to be used by participants at APOS operator courses held by
Kongsberg Simrad.

Note

This manual will not be updated.
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HPR Development

1 HPR DEVELOPMENT

1.1

What is HPR?

HPR stands for Hydro Acoustic Position and Referense System. It
is a system for underwater navigation. The main purpose for such
a system is to find a underwater position relative a vessel, rig,
array or any other object.

1.2 Applications for HPR products

160940/A

1.2.1 Interfaces to HiPAP/HPR 400 system

The HiPAP®/HPR 400 can be interfaced to other computers
allowing them to process the position data for various
applications. Several binary and ASCII formats are available on
serial line and ethernet using UDP protocol. A dual ethernet is
available for secure DP operations. An accurate time-tagged
position output is available if the system is interfaced to a DGPS
and synchronised to 1PPS.

1.2.2 DP reference

The position data can be used by a Dynamic Positioning system
as the reference signals for keeping the vessel in the desired
position. High position accuracy and reliability ensure a secure
and stable reference input to the Dynamic Positioning systems.
SSBL, LBL and SSLBL systems may be used.

MANUAL/WJOYSTICK MODE AUTO HEADING MODE
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1.2.3 Rig and drilling monitoring

The HiPAP® /HPR 400 systems can be used to monitor the drill
rig position relative to the well/BOP. It makes re-entries on
template easier. The system can also be used with inclinometer
transponders to monitor the BOP and riser inclination. Interface
to electrical riser angle measurement is also available. Used with
the ACS 400 it can be used for acoustic BOP control.
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1.2.4 Sub-sea survey and inspection

Positioning of ROVs carrying instruments for survey and
inspectionis another important application for the HiIPAP® /HPR
systems. The ROV position relative to the vessel is integrated with
the position from surface navigation to provide a geographical
position of the ROV.In thisapplication a responder is suitable. The
ROV can perform video inspection, bathymetric surveys, pipeline
or cable tracking e.g.

Tracking towed bodies for similar applications may also be done.
In survey applications, a best possible geographic position is
wanted. To obtain this, sound velocity and pressure sensor input
to the HIPAP® /HPR may be used.
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1.2.5 Acoustic BOP Control

The HiPAP® /HPR system is also used for transmitting and
receiving acoustic telemetry command with high security. This is
used for acoustic BOP control and the opening and closing of a
valve governing the flow of crude oil to a tanker as on OLS.
Further, the system can monitor critical functions by reading
sub-sea status information and sending this information to the
operator onboard the vessel. A separate system, ACS, is required
on the BOP stack. A small portable unitis also available in case of
emergencies. The unit can be brought onboard a lifeboat or a
helicopter in case the rig has to be abandoned. The well can be
closed using the portable system. The HIPAP® system can only be
used with the new ACS 400 system.
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1.2.6 Offshore loading

The HiPAP® /HPR system is also used for offshore loading from
a submurged turret buoy.

160940/A 5
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1.3 HPR Development

1.3.1 Introduction

The HPR systems have changed since they were first introduced
in the 70’s. They were first used as a reference in a dynamic
positioned vessel. Since then the physical size and number of
circuit boards have been reduced, and the number of available
channels has been increased.

1977 1979 1980 1982 1983 1985 1989 1990 1991 1992 1993 1995 1996 1997
HPR 388 HPR 408LF/MF
HPR 100 S & Air Long Base
Gun Tracking Line (LBL) _|
HPR 1507 LF
HPR 200/205 ™ HPR 2001209 Deep Water H: r;:g:zp WinHiPAP
Positioning ortable
HPR 300/309A HPR 410LF/MF J
HF_:_F:ai?(?rI‘ms Streamer [ Standard & HiPAP
9 Tracking Tracking SSBL
HPR 1530LF/MF
HPR 300/309 : HPR 410P
HPR 200/204 h _— Multipurpose

Tracking System Portable

HPR 300/310 HPR 418LF/MF I
12332%?105 Basic, Standard Combined | WinHPR
9 —I Tracking SSBL/LBL
HPR 300/309A HPR 300/305A HPR 4100LS
Acoustic Acoustic szﬁg:f Offshore PLF:E-!:;IB:
Control Control Loading
SSBL
(CD4207)
1.3.2 HPR 100

The HPR 100 systems from 1977 came with five transponder
channels (symbol channels [, O, V, X, Y). The system was
operated using dedicated push buttons on the front. It was also
used for simple telemetry of inclination and depth.

SIMRAD HFA |

o
EE| |«

|| bt

160940/A
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1.3.3 HPR 200

The HPR 200 systems could also handle five transponder
channels. The number of push buttons was reduced, and menu
selection introduced.

____SIMRAD HPR« 205 +H

e B o 3 8

1.3.4 HPR 300

The HPR 300 system from 1985 came with the five symbol
channels (0, O, A, X, Y) and the channels B1-B9 (a total of 14
channels). The systems are joystick operated, with menus on the
display.

1.3.5 HPR 400

The HPR 400 series were introduced in 1992 and came with more
built-in functions than its predecessor HPR 3xx. The number of
transponder channels is increased to 70 (14 “old” and 56 new
channels). The telemetry capabilities were improved.
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1.3.6 HiPAP

The HiPAP® system from 1996 looks like an HPR 400 system to
the user operationwise, but the transceiver hardware is quite
different. HIPAP® uses only the channels B12-B87.

1.3.7 APOS
There is also a very new windows based operator station.

The display monitor can stand alone or be mounted in an operator
console.

160940/A
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Hydro acoustics - Sound in water

2 HYDRO ACOUSTICS - SOUND IN WATER

2.1 Introduction

Sound waves are alternating high pressure waves and low
pressure waves. Sound is transmitted through water in the form
of pressure waves. Water is a complex medium for the
propagation of sound and many physical factors influence the
sound signals in several ways.

Typical factors that influence in hydro acoustics:

* Transmission loss caused by Spreading and Absorption
* Reflection

* Noise

* Ray bending coused by variation in sound velocity

“\  WAVE REFLECTIONS
" NOISE REFLECTIONS
FROM VESSEL

—_ |

REAL RESPONSE =
PATH _ ==
- |
- = 4!
" IDEALRESPONSE _-~ :
P’i‘ = HPR TRANSDUCER
~
TRANSMITTER SIGNAL
(PULSE)

1
*  REFLECTIONS
FROM SEABOTTOM
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2.2 Transmission losses

12

The transducer output signal strength is reduced as a function of
distance and frequency. Acoustic low frequency signals may
travel long distances without too much transmission loss. Light,
radar and radiosignals are very much attenuated in water.

2.2.1 Geometrical Spreading

The sound energy is radiated spherically by the signal source. The
wave front covers a larger and larger area and the sound energy
will therfore decrease as the wave moves away from the
transducer. In a distance r away from the signal source the
radiated sound energy will be reduced by the factor 1/r2. If we
double the distance the sound intensity is reduced four times.
Notice that geometrical spreading is independent of frequency.

Transducer

rl

The transmission loss caused by spreading is expressed by:

* TLs=10log(I2/11)=10log(r2/41)*=20 log(r2/r1) where

I1 and I2 is the sound intensities at distance r1 and r2.

r1 is the reference distance and r2 is the distance to the object.
when we set r1 to reference distance of 1 metre we have:

e TLs=20logr2
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Examples of TLs-values for different ranges:
r(m) TLs (dB)

5 14
10 20
50 34
100 40
500 54
1000 60
2000 66
3000 70
5000 74

2.2.2  Absorption

The sound is also to some extent exposed to absorption when
passing through the water. This absorptionis caused by losses due
to heating of the water molecules by friction as the sound pulses
cause them to move against each other. Absorption is mostly
caused by the saltmolecules when they are pressed together.

The absorption loss is expressed by:
* TLa=10log(I2/11)=a (12-r1)=a 12 (if r2>>11)
a is named absorption coeffisient

The value a increases strongly with frequency. Low frequencies
have less loss than higher, and should work at longer range. There
isatrade-off between range and accuracy. Lower frequencies give
longer wave lengths and less resolution.

A typical value used in the North Sea is 7 dB/km for 30kHz
signals.

SIMRAD sept. 1990

o
©
from| | FRA] oﬁg@ﬁ ON
JAS, 982

o
. D
£ L e
m PH
T o
-~ |
% 1 L 42 -
= >’
&8
o r G
[5] .
m p AV =
< O 2
n « 7 -
b4 ,’ i L -
3 7P
w O o~ st

— [y

| e}
o = o=
| | | e o=t
O L
0 25 50 75 100 125 150 175 200

(CD468) FREQUENCY (kHZ)

13



Kongsberg Simrad APOS / SSBL & LBL Operation

2.2.3 Total Transmission loss

The total transmission loss is expressed by the sum of the
spreading and the absorption loss.

e TL=TLs + TLa

2.3 Reflections

2.4 Noise

14

Reflections of the sound waves by the surface, the seabed and
underwater structures also create distortions. The systems have
therefore been designed with regard to influences from such
distortion sources, both through hardware and software signal
detection and by the use of signal filtering techniques.

One of the factors which causes problems in hydro acoustics is
acoustic noise. Noise can be generated from the vessel or rig itself
(equipment, motors, thrusters etc.), from neighbouring
installations or vessels, ROVs or from the waves.

From the diagram you can see the contribution from different
sources with respect to frequency.

SPECTRUM A
LEVEL 140+
(DB RE 1UPA)

THRUSTER
NOISE
1201

N, DRILLING
NOISE

100+ ~N

AN WIND FORCE
804 N BEAUFORT
N

20+

e
-

(CD3942) )
1 10 100 1000 10.000 100.000 FREQUENCY HZ

ENVIRONMENTAL ACOUSTIC NOISE LEVEL

As you can see from the curves, the thruster noise is far stronger
than other types of noise in connection with HPR frequencies,
typical 9500-30000 Hz. Azimuth thrusters generally generate
more noise than tunnel thrusters.
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Thrusters generate noise, but they might also make air bubbles in
the water. If the bubbles are in between the transducer and the
transponder, the signal can be blocked. This is like using a search
light in fog; increasing transmitting power will not help.

Also going astern with the vessel using the main propellers
normally pulls a lot of air under the hull and might cause signal
blockage similar to that caused by the thrusters.

Going astern or having the weather/waves from astern might
give difficult acoustic conditions.

Having the thruster wash between the transducer and
transponder might cause blockage.

2.5 Ray bending effect

160940/A

Ray bending effect is dependent on the acoustic transmission
direction. The sound waves will follow a path from the surface to
the seabed depending on salinity and temperature layers.

There might be several different layers with different
characteristics from the surface to the seabed. When the sound
waves pass through layers of different temperature and/or
salinity, the rays will be bent, and the changes reflected in the
sound velocity. It is the different temperature layers that cause ray
bending, not the temperature itself.

When the velocity increases from the surface to the bottom (higher
salinity and/or temperature), the signal path will be bent up.
When the velocity decreases from the surface to the bottom (lower
salinity and/or temperature), the signal path will be bent down.

A sound velocity probe can be lowered to calculate the speed of
sound through these layers. If it is required, this information can
be applied to the HPR system and used to compensate for this
error.

15
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2.6 Sound velocity

The speed of sound in water is depending on salinity and
temperature. The speed increases with warmer water
temperature and decreases with cooler water.
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Typical value for the salinity in the North Sea is 35/1000. With a
temperatrure of 9°C the sound velocity is about 1485 m/s. In
warmer areas, with a water temperature of 19°C and the same
salinity, the sound velocity might be 1520 m/s.

The speed of sound in airis 330m/s, in steel 5000m /s and for light
the speed is 300.000.000m/s (300.000 km/s).
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2.7 Sound velocity profile

The mean sound velocity is used to calculate the range, while the
transducer sound velocity is used to calculate the direction angles
to the transponders. Using the transponder’s depth function, if
available, will give a more accurate position calculation to the
transponder. If the ray bending effects is significant.

The figure shows an example of a profile. On the picture to the left
you can see the sound profile. The velocity at the surface is the
same as at the seabed but you can see a sudden increase in the
velocity down to 50m followed by a decrease from 50m. The
changes are caused by the different temperature and salinity
layers.

The sudden change in the sound profile is also found on the ray
trace picture to the right.
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The ray trace tells us it is difficult to have any direct contact with
a transponder in the area at 600-700 m range and 30-40 m depth,
since all the rays are bent down to the seabed or up to the surface.
This area is in the theory called “The shaddow zone”.

2.8 Bandwidth

160940/A

We operate with different bandwidths for different transducers
and for different filters used in the hardware.

A transducer may have a bandwidth of approx. 20000Hz but
inside the transceiver there are filters operating with smaller
bandwidths.

Outside this frequency band the sensitivity drops. If we increase
and decrease the frequency until the sensitivity has dropped 3dB,
the difference between the two frequencies is called the
bandwidth. A typical detection bandwidth for the HiPAP system
is 500 Hz and for the HPR400 system 300Hz.

In order to establish a more accurate detection of pulse time
arrival, parallel detection with i.e. 6000Hz is used.

17



Kongsberg Simrad APOS / SSBL & LBL Operation

2.9 Fundamental parameters

Amplitude

T ¢
< 1=

m Time (s)
w

* . = wavelength (meter)

distance between two maxima on the wave

[ ]
-

= frequency (hertz)

- the number of maxima which pass per second

¢ = phase difference (°)

the distance between two maximas from two different
signals

°
(@]

= sound velocity (m/s)

the distance one maxima travels in one second

T = period (s)

the time between two maxima

°
<

= pulselength (s)

the time duration of one pulse

n = number

the number of periods
* I =intensity (W/m?)

the energy passing through a unit area per second

* p = pressure (N/m?)

the pressure at an area per square meter

1 pascal (Pa)=1 Newton/m?*
1 uPa =0,000001 Pa=10-6 Pa

We have these equations between some of the parameters:
c=1*f
T=1/f
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Example:

Two pulses are transmitted into the water with a time delay of
30ms (0,03s).

The first pulse has the frequency 21000Hz.
The second pulse has the frequency 24000Hz.

What is the wavelength with these frequencies?
A=c/£=1485/21000=0,0707m (7,1cm)
A=c/£=1485/24000=0,0619m (6,2cm)

How long are the different periods?
T=1/£=1/21000=0,000048s (0,048ms)
T=1/£=1/24000=0,000042s (0,042ms)

How far away is the first pulse when the second is transmitted?
Ar=c*At=1485%0,03=44m

2.10 What is dB?

The desibel (dB) is a dimensionless unit for representing the ratio
of two values.

In the case of electrical power we have: n=10 log(p2/p1)

Examples:

pl=1W p2=0.1W n=-10dB re IW
pl=1W p2=1W n=0dB re IW
pl=1W p2=2W: n=3dB re 1IW

If we double the power we increase the ratio with 3dB.

160940/A 19
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2.11 The sonar equation

20

One of the critical factors in the HPR systems are the Signal to
Noise ratio, S/N. The Sonar Equation below states the Signal to
Noise ratio. As long as the noise is coming from outside the main
lobe of the receiving transducer, the ”Directivity Index, DI” factor
of the transducer reduces the noise in the system.

S/N=So-N
where: So=SL-TL
N=No+BW-DI

* S/Nis the signal to noise ratio

* Sois the source level at the receiver transducer

* Niis the total noise energy at the transducer

* SL is the transponder source level in the actual direction

* TL is the total transmission loss from transponder to vessel
* No is the ambient noise spectrum level at the transducer

* BW s the systems bandwidth

* Dlis the transducers directivity

From previous chapters we know these equations:
e TL=TLs+TLa=20logR+0,007R

where R is the distance between the transponder and the HPR
transducer.

¢  N=Nothruster—T Lthruster-transducer=INOthruster— (2010 gr+ 0 ,0071')

where Nothruster iS actual thruster noise and r is the distance
between the thruster and the HPR transducer.

* BW=10log B
where B is bandwidth in Hz

From the sonar equation, it is possible to establish the maximum
range to a transponder, or the maximum allowed noise from
thrusters etc.

160940/A



Hydro acoustics - Sound in water

160940/A

Example:

Vessel with main thrusters

Medium beam transducer

SPT339 transponder

R=1000 metre (distance from transducer to transponder)

r=30 metre (distance from main thruster to transducer)

S/N=So-N
where: So=SL-TL
N=No+BW-DI

* SL taken from product description: 195dB

¢ TL=TLs+TLa=20logR+0,007R=
201og1000+0,007*1000=20*3+7=67dB

* No=Nothruster- T Lthruster-transducer=No0thruster—(20logr+0,007r)=
125-(20 log30+0.007*30)=125-(20*1.3+0.14)=125-26.14=98dB

* BW=101logB=10 1log300=10*2.5=25dB

* DI from table at next page=9dB

So=SL-TL=195-67=128dB
N=No+BW-DI=98+25-9=114dB
S/N=So-N=128-114=14dB

The signal noise ratio is smaller than 20d B and we might have som
problems when we use this system.

To improve the S/N we can:
* Increase source level from the transponder
* Use another transponder type with higher source level
* Use another transducer with better directivity
(such as the narrow beam transducer or the HiPAP)
* Decrease the thruster noise

¢  Mount the transducer somewhere else at the vessel

As you see there are severel factors to have in mind when
configurating and using the different systems.
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The following table shows some of the different system
parameters for using in the Sonar Equation:

System unit DI BW SL

SSBL NB 15dB 23dB(300Hz)

SSBL MB 9dB

SSBL WB 4dB

HiPAP 17-25dB  26dB(500Hz)

LBL NB 15dB 23dB(250Hz)(Narrow array)
LBL Wide beam 4dB 23dB(250Hz)(Wide array)
Transponder SPT331 202 dB
Transponder SPT339 195 dB
Transponder MPT331-S (LBL) 202 dB
Transponder MPT339-S (LBL) 195 dB

Nothruster = 125 dB rel 1 uPa /sq Hz at 1 meter distance in the 30
kHz band.
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3 TRANSDUCERS

3.1 What is a transducer?

A transducer is an antenna, loudspeaker and microphone in one.
It converts electrical energy to acoustic energy and vice versa. A
transducer is in other words an acoustic transmitter and receiver.

Transmitter Recelver

L }Electrlc
T

signals

Tronsducer

Mstlc
sighals

e
== ==

A transducer might look like one of these:

The transducers in the figure are:
Tracking, HiIPAP®, Narrow Beam, Portable and Standard.
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3.2 Single element transducers

26

3.2.1 Introduction

A typical design of a transducer element has a circular or square
aluminium head, a piezoceramic ring in the middle, a circular
bronze or steel tail and a centre bolt to keep the parts together. The
dimensions and the materials are chosen to to give the element the
required resonance frequency. The lower the frequency, the larger
the element must be. Soldering ears are included for electrical
connection.

3.2.2 Piezoelectric ceramic ring

There are a number of materials having the ability to convert
electric energy to acoustic, and vice versa. Today, piezoelectric
ceramics is the most widely used material. It is often referred to as
piezoceramics. An alternating voltage, applied to electrodes on
two opposite sides of a piezoelectric disc, causes the disc to vibrate
and thus radiate sound waves.

Vice versa, if the piezoelectric disc is placed in a sound field and
set into vibrations, it generates an electric voltage across the disc.
Piezoelectric ceramics is manufactured in a variety of sizes and
shapes (discs, rings, tubes, spheres) for application in various
transducer types.

We try to find a ceramic with a resonance frequency similar, or
very close to, the frequency we want to transmit in the water. In
that way it takes smaller energy to maintain the vibration.

silver ceramics e silver ceramics v
deposits deposits\

- @@ //ﬁ\

=

- Ty
e ————
ey

Conversion from electric Conversion from acoustic

to acoustic energy to electric energy

3.23 Center bolt
The center bolt keeps the parts together.

3.2.4 Insulation

An insulation is applied to keep an electrical separation.

3.25 Tail

The tailis rather heavy and made of bronze or steel. The vibrations
from the ceramics find it very hard to go through the heavy tail.
Instead the vibrations go the easier way through the aluminum
head.

160940/A



Transducers

160940/A

3.2.6 Aluminium head

The aluminium head is the part that creates the low / high pressure
waves in the water, via a rubber coating. The head is very light and
transmits the vibrations very easily.

Center bolt
Insulation

Bronze tail
Ceramic ring

Aluminium head

27



Kongsberg Simrad APOS / SSBL & LBL Operation

3.3 Multi element transducers

3.3.1 Introduction

Inside a multi element transducer there are several elements. They
will start vibrating when voltage is applied and transmit sound
waves with correct frequency, and when the pulses from the
transponder are received, the elements start generating voltage.

We can use one element or groups of elements. It gives us the
option to produce different beam shapes using the same
transducer.

Anexample of a multi element transducer is the HiPAP. It contains
more than 200 elements.
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3.3.2 Applications for multi element
transducerers

* Single beam transducers such as in transponders
* Split beam transducers such as in standard transducers
* Phased arrays used in fishery transducers

e Sonars

3.3.3  Why multi element?

* High efficiency

* High reliability

* Mechanically strong

* Low impedance unrelated to cable length (75 Ohm)
* Low side lobes

¢ Low back radiation

29
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3.4 Different beam shapes

30

We operate with several beam shapes. The beam angle might
variate some within the different beam shapes:

¢ Wide beam
* Medium beam
e Narrow beam

* Tracking beam

Cowi)

Tracking
narrow

Operation area for the wide, medium, narrow and tracking narrow transducer

Also notice that the narrower beam the longer range.

3.4.1 How to transmit and receive different
beam shapes

The beam angle is determined by the size of the transducer head
relative to the wavelength. A small transducer will produce a
wide beam and a large transducer will produce a narrow beam.

To transmit a wide beam from a standard transducer we can use
one element. For narrow beams with the same transducer we can
let 4 elements transmit or receive at the same time.

In the narrow beam transducer we let 16 elements
transmit/receive at the same time.

The HiPAP uses 7 elememt for a wide beam. For narrow beams the
HiPAP uses 18 groups of 7 elements.

We can also adjust the source level to create different beamwidths.
Source level is the sound pressure transmitted into the water. The
higher source level the narrower beam.

Another example of a multielement transducer is the tracking
transducer with more than 30 elements inside.
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In the transducers the internal distances between the elements are
fixed and split into three groups, called X, Y and Ref. X is for the
athwartship axis, Y is for the alongship axis and Ref. is used as a
reference element for the time delay measurement (explained
later).

The standard transducer uses the same type of elements in the
transmitter section as in the reciever section of the transducer. The
elements are square.

The narrow beam transducer uses square receiver elements and
a circle shaped transmitter element such as in the figure.

HPR Transducer

A A

o I 4

_~Transmitter element

W
,,,,,, (LM — — —[== Forward/aft axis

|

77
s

Receiver
elements

T Hatched areas indicate receiver
. element in use for the different

Medium beamwidths
beam N

Narrow
beam

(cD3227)
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3.5 Different transducer types

Note !

32

All the values below are for information only and may be changed
without further notice.

3.5.1 Narrow beam transducer
Transmitter: wide= +80°

Receiver: wide= %80 °, narrow = +15°
Accuracy: <=5% of slant range in wide beam.

<=1% of slant range in narrow beam.

3.5.2 Standard transducer

Transmitter: wide= +80°
Receiver: wide= +80°, medium= +55°
Accuracy: <=5% of slant range in wide beam.

<=2% of slant range in narrow beam.

3.5.3 Hipap transducer
Transmitter: wide= +£90°

Receiver: wide= x£15°, narrow= %5°
Accuracy: <=0.3"

<=0.2m

3.5.4 Portable transducer
Transmitter: wide= +80°
Receiver: wide= +80°

Accuracy: <=3% of slant range in narrow beam.

3.5.5 Duncking transducer (Telemetry only)
Transmitter: wide= =90 °, narrow= =30°

Receiver: wide= #90°, narrow= 30"

3.5.6 Tracking transducer
Transmitter: horizontal= +80°

Receiver: wide= %80 °, narrow= x15°
Accuracy: <=1% of slant range in narrow beam.

7 electronically steered narrow beams cover the area from
horizontal to vertical. A mechanical system turns the transducer
head 180 ° horizontaly within 2 seconds .
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3.5.7 Receiver beamwidth for some
transducers

Duncking in wide beam
Standard, Narrow, Portable & Tracking in wide beam

Standard in medium beam

Duncking in narrow beam

HiPAP, Narrow & Tracking In narrow beam

HiPAPin narrow beam

33



Kongsberg Simrad APOS / SSBL & LBL Operation

3.6 Beamwidth and beam pattern

34

The beam pattern of a transducer, in the transmit mode, describes
how the sound energy is radiated into different directions. The
beam patternis most often drawn as a polar plot, representing the
radiation 360 degrees around in one plane through the beam axis.
A complete presentation of the beam pattern demands a
three-dimensional plot. For rectangular transducers it is common
practice to present two polar plots, one along the longer side and
one along the shorter side. For circular transducers one polar plot
gives all necessary information, because also the beam pattern is
circular.

Important features in the beam pattern is the main lobe, the side
lobes and the back radiation. The transducer beamwidth is
defined as the angle between the two points where the radiation
is 3 dB down from the maximum level.

Beamwidth

Piezo-ceramic transducers have the same beam pattern in the
transmit mode and the receive mode. When the transducer is used
as a receiver, the beam pattern presents the transducer sensitivity
for sound coming from the different directions.

In most applications the side lobes are unwanted. Transducer
tapering is a technique for reducing the side lobe level. In a
multi-element transducer this is done by giving more power to
the centre elements than to the elements on the periphery. The
tapering is performed by utilising a transformer with a number of
taps, connected to the different elements.

One of the unwanted effects of the side lobes is ghost echoes. That
is echoes which do not originate from targets within the main lobe.
They may show up in a situation with a nearby rising slope on the
bottom, hit by a side lobe.
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Bottom discrimination is one of the few applications which
benefit from large side lobes. The main lobe hit the bottom with
approximately 90 degrees incident angle, and gives a strong and
short echo. The side lobes hit the bottom at smaller angles, which
produces delayed and longer echoes. The level of these side lobe
echoes depends upon the type of the bottom. A flat and smooth
bottom shows weak side lobe echoes, whereas an irregular, stony
bottom shows strong side lobe echoes.

The back-radiation from a hull mounted transducer is directed
upwards, into the vessel. At some point it meets a steel to air
interface, where it is reflected downwards and received by the
transducer through the back lobe.

3.7 Transducers directivity

160940/A

Directivity is a measurement on beamwidth and measured in
”dB”. We can also look at is as a factor which desribes how well
the transducer neglect noise from outside the beam.

With reference to transmission, the directivity factor of a
transducer is defined by:

D=Io/Im
DI=10logD (to get the factor in desibel)
Io is the radiated intensity at the beam axis.

Im is the mean intensity for all directions (including
back-radiation). Both intensities are measured at the same
distance from the transducer.

The mean intensity, Im, is equal to the intensity from an
omnidirectional source, given the same power, and having the
same efficiency as the transducer. The directivity factor could
therefore also be defined as the ratio between the radiated
intensity at the beam axis and the intensity of an omnidirectional
source.

Typical values for some transducers are:

360° beam DI=0dB  (spherical beam)
180° beam DI=3dB (half spherical beam)
120° beam DI=4dB  (wide beam)

90° beam DI=6dB (medium beam)

60° beam DI=9dB (medium beam)

30° beam DI=15dB (narrow beam)

The narrower the beam, the higher the directivity factor.

The narrower beam, the more transmitted energy = higher Source
Level.
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3.8 Cavitation

Cavitation is when the transducer face starts “boiling”. Some of
the water becomes gass, and bubbles are created on the transducer
face and intermittent echo presentation.

Cavitation treshold is the transducers upper limit to convert
electrical power to acoustic power (Source Level).

Cavitation treshold
"W/cm®

Acoustic output 100F \
Intensity \\\\\%\
dB re 1W/m? 10F \\X

0.

1000

-
1

;
A

Electric input
dB re 1W

1 10 100kHz 1000
frequency

3.9 Transmitting frequencies
The HPR transducers transmit with frequencies in these bands:
Medium frequency band (MF) 30 kHz
Low frequency band (LF) 12kHz

3.10 Source Level

The source level (SL) of a transducer is the sound pressure in the
transmitter pulse at the beam axis 1 metre from the transducer
head.

For our transduceres the SL are from 180dB to 206dB

3.11 Where is the transducer mounted?

For HPR systems it is normally placed onboard a vessel approx.
3 m below the keel. It is mounted on a pole, which is remotely
operated from the bridge and/or control room.
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4 TRANSPONDERS

4.1

All the Simrad transponders and responders are designed for use
with the Simrad HPR and HiPAP® systems.

What is a transponder?

A transponder is an acoustic receiver/transmitter placed on the
seabed, or onboard an ROV or any other structure to be
positioned.

The transponder is triggered from the vessel using acoustic
signals, and will in normal operation only answer if you
interrogate it from the vessel.

The transponders are supplied with different transducer heads
receiving/transmitting in different beamwidths.

The power source in an ROV transponder will normally use
rechargeable batteries or external power, while other fixed
transponder locations will use Lithium batteries to increase the
lifetime and save recovery cost.

A transponder might look like one of these:

4.2 What is a responder

160940/A

A responder is an acoustic transmitter, but it is triggered by an
electric pulse through the ROV umbilical. By using responders
we can be sure that interference of acoustic triggering is avoided.
(Example rock dumping vessels).

The responders are often used on ROVs , on the towed fishes on
seismic vessels. The responders are usually powered by the ROV,
but can also run on batteries.
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4.3 Main parts for MPT and SPT transponders

Circuit boards:

Transmitter board (Tx)
Receiver board (Rx)
Receiver amplifier board
Microcontroller board
Motherboard

Battery pack

Transducer

Housing

Bottom end cap

Transducer 180

Circuit

boards:

Rx amplifier

H[Q board

Motherboard
Rx board

@ Tx board

Microcontroller

board

Housing —»>

< Battery

40
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4.4 Transponder models

160940/A

441 Main groups

We have three main groups of transponders:

* MPT Multifunction Positioning Transponder.
* SPT SSBL Positioning Transponder.

* RPT ROV Positioning Transponder.

MPT Transponder are used in:

* LBL positioning

* Array calibration

* SSBL positioning

* General telemetry commands *)
SPT Transponders are used in:

* SSBL positioning

* General telemetry commands *)
RPT Transponders are used in:

* ROV positioning

* Tow-fish positioning

(the RPT does not have the telemetry option)

*) Generally telemetry commands:

Read sensor data (depth, temperature, inclination), acoustic
release, change tp-channel, source level (4 steps of 3 dB), receiver
sensitivity (2 steps, 106/100 dB)

442 Model name

The transponder model name give the user information about
operating frequency, depth rating, transducer beamwidth and
any option.

The transponder name is put together like this:

Transponder name = Model name + Model number + Options

Model names

MPT Multifunction Positioning Transponder

SPT SSBL Positioning Transponder (Super Short Base Line)
RPT ROV Positioning Transponder (Remote Operated Vehicle)
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Model numbers
1. digit: 1=15 kHz (low frequency)
3=30 kHz (medium frequency)
2. digit: 1=1000 metre depth rating
2=2000 metre depth rating
3=3000 metre depth rating
3. digit: 1= +15° beamwidth
= +30° beamwidth
4= +45° beamwidth
6= +60° beamwidth
9= +90° beamwidth

Options
= Commandable transponder
D = Depth sensor
H = Heading magnetic compass
E = External power
I = Inclinometer
II = Internal and external inclinometers, (diff. inclo. TP)
N = Rechargeable NiCAD or seal lead battery pack
w/ external connector
R = Release mechanism
S = Split, separate transducer and housing
T = Temperature sensor
L = Long tube
Sx = Short tube
Rsp = Responder
U = Unlisted special version, see product description
DuB = Dual Beam
Ail = Analogue interface logger
St = Stainless Steel housing
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4.4.3 Transponder series
DEPTH MPT SPT RPT
MPT 319 series SPT 319 series RPT 319
1000m MPT 316 series SPT 314 series RPT 316
2000m RPT 324
MPT 339 series
MPT 331 series SPT 331 series
3000m MPT 139 series SPT 133 series
4.4.4 Example of a transponder name
MPT 319/DTR
Model name: ~ MPT=Multifunction Positioning Transponder

Model number: 3=30 kHz

Options:

1=1000 metre depth rating
9=+90° beamwidth
D=Depth sensor

T=Temp. sensor

R=Release mechanism
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4.4.5 Examples of some transponders

2 [ M

p—1

=

MPT 339/
RspSx 110 Vac

e’[ﬁ] é\f SPT f331/||
M(CDSSS“E}
MPT 139/DT

>

(Y

MPT 316/
DT EEx

&
MPT 319/DT

SPT 319/R

(Cd4138)
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4.5 How does a transponder work?

4.5.1 Interrogation

When positioning a transponder is triggered with one or two
acoustic pulses from the transducer onboard the vessel or rig. The
HPR 300 series transponders are interrogated with one pulse. The
HPR 400 transponders are interrogated with two pulses.

Each transponder channel has its own frequency code. This
means that the transponder requires the exact
frequency/frequencies to be received and detected before it
replies, and the HPR system onboard is listening for this
transponder’s reply frequency.

The turn-around delay is the internal delay in the transponder.

HPR 400 The pulse length is normally 10 ms.

-

Rx1

Rx2 X

- 0™~ 0

Turn-around = 60 ms

HPR 300 The pulse length is normally 10 ms.

Rx1

TX

\/\/\/ (Cd3778a)

Turn-around = 30 ms

Figure: Transponder reception and transmission signal timing diagram.

160940/A
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4.5.2 HPR 300 Channels & Positioning
Frequencies

HPR 300 transponders use the medium frequency band (MF)
30kHz

The channels are :
B01, B02, B03, B04, B05, B06, BO7, B08, B09
and B11 0, B22 O, B33V, B44 X, B55 Y.

When positioning these transponders are all interrogated with
one pulse from the transducer, the so called interrogation
frequency, and reply with one pulse.

Transponder  Operating frequencies (Hz)

Channel Interrogation  Reply
Number (TP Rx) (TP Tx)
B01 20492 29762
B02 21552 30488
B03 22124 31250
B04 22727 31847
B05 23364 32468
B06 24038 27173
B07 24510 27777
B08 25000 28409
B09 26042 29070
B11 21552 27173
B22 22727 28409
B33 23923 29762
B44 25126 31250
B55 26455 32467
Example:

¢ Channel number B33
Frequency for interrogation pulse: ~ 23923Hz
Frequency for reply pulse: 29762Hz.
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Note !
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4.5.3 HPR 400 and HiPAP Channels &
Positioning Frequencies

HPR 400 transponders use the medium frequency band (MF)
30kHz

The channels are: B12, B13 ...... B87, except the HPR 300 channels.

The HPR 400 system interrogates the transponders by
transmitting two pulses with frequencies according to the
protocol. The transponder reply is determined by the second
interrogation pulse. When the first interrogation pulse is an odd
number (0) the reply is 250Hz higher than it is when the pulse is
an even number (e).

Transponder Operating frequencies (Hz)

Channel Interrogation  Reply
Number (TP Rx) (TP Tx)
Bel 21000 28500
Bol 21000 28750
Be2 21500 29000
Bo2 21500 29250
Be3 22000 29500
Bo3 22000 29750
Be4 22500 30000
Bo4 22500 30250
Beb 23000 30500
Bo5 23000 30750
Be6 23500 27000
Bo6 23500 27250
Be7 24000 27500
Bo7 24000 27750
Be8 24500 28000
Bo8 24500 28250
Examples:

¢ Channel number B25

Frequency for first interrogation pulse (2): ~ 21500Hz
Frequency for second interrogation pulse (5): 23000Hz.
Frequency for reply pulse (even/5): 30500Hz.
¢ Channel number B35

Frequency for first interrogation pulse (3): ~ 22000Hz
Frequency for second interrogation pulse (5): 23000Hz.
Frequency for reply pulse (odd/5): 30750Hz.

In the second example the reply pulse frequency is 250Hz higher than
in the first example beacuse the first digit in the channel number is now
odd and the second digit is similar in the two examples.
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4.5.4 Low frequency channels and
frequencies

Low frequency transponders use the low frequency band (LF)
12kHz

Transponder  Operating frequencies (Hz)

channel Interrogation  Reply
number (TP Rx) (TP Tx)
Ael 10000 13000
Aol 10000 13250
Ae2 10500 13500
Ao2 10500 13750
Ae3 11000 14000
Ao3 11000 14250
Ae4 11500 14500
Ao4 11500 14750
Aeb 12000 15000
Ao5 12000 15250
Aeb 12500 15500
Aob 12500 15750
Example:

¢ Channel number A12

Frequency for first interrogation pulse (1): 10000Hz
Frequency for second interrogation pulse (2): 10500Hz
Frequency for reply pulse (odd/1): 13750Hz.
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4.5.5 Pulse positioning with sensor
information

When positioning the HPR 300 and HPR 400 transponders reply

with one pulse. When pulse positioning are used the

transponders reply with two or three pulses. The time delay

between the first and second and between the second and third
reply pulse, contains coded information.

Inclination transponders are equipped with two inclinometers
(X and Y directions), and will transmit the angle to the HPR
system.

Inclination coding;:
X-angle as time delay between first and second pulse.

Y-angle as time delay between second and third pulse.

4ms per degree(°): -15° = 180ms
0° = 240ms
+15° = 300ms

Depth transponders are equipped with a depth pressure sensor,
and will transmit the depth information to the HPR system. The
depth is used by the HPR system to increase the accuracy of the
vertical angle measurement.

Depth coding:

Depth is measured as time delay between first and second pulse.
For HPR400: 1m per Ims; Om depth=125ms

For HPR300: 2m per Ims; Om depth=125ms

Compass transponders are equipped with an internal compass,
and will transmit the true heading of the transponder.

Compass coding:

Compass angle is measured as time delay between first and
second pulse.

Ims per degree (°);  125ms = 0°
(i.e. 125ms - 485ms full scale 360°)
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4.5.6 HPR400 acoustic coding principle

The coding principle is called “Factoring coding”, and has a total
of 5040 combinations. 4096 of these are used for defining a 12-bit
message, while the remainder, 4097-5040, are spare. The spare
combinations may be used for other messages such as ASCII
transmissions and special single messages.

The telemtry link uses bursts of seven pulses, all with different
frequencies, transmitted in a sequence to make up a message.
Every burst is 310ms long and the delay between them are 1
second.

First a wake up call is sent on the Bxx/Axx channel. One second
later the telegram is sent. The telegram contains an address and
a command. The serial number is unik for every transponder and
it is therefore used as the address.

If the telegram is received OK in the transponder it will answer
with a data telegram containing an “OK aknowledge” message.
The telegram might also contain the information/values you
commanded the transponder to measure and send to topside.

If the telegram was not received in the transponder a timeout
message will appeare on topside and you have to send the
message again.

You can by telemetry commands change channels, source level,
turnaround delay, receive gain, read depth, temperature,
inclination values, battery status from the transponder, release
the transponder etc.
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4.5.7 HPR300 pulse command function

In a HPR300 system the command system uses a combination of
“Frequency shift keying” and “Pulse position coding”.

The commands are transmitted as a series of tone bursts. Two
frequencies are required to transmit the range of commands to
each transponder.

These frequencies are:

* A Common Command Frequency (CCF) - common to all
transponders.

- CCF=9005Hz for LF transponders
- CCF=20000Hz for MF transponders

* An Individual Interrogation Frequency (IIF) - specific to the
particular transponder.

The CFF pulse is sent first followed by the IIF pulse is sent. The
delay between the two pulses contain the command address and
decides which transponder(s) to be commanded. Every reachable
transponder with this channel number is then awakened. After a
delay the two pulses are sent again. The command function is
coded in the size of this time delay.

The two pulses are transmitted a number of times to be sure that
the transponder receives the command. To provide the required
security and to prevent spurios operations, the command signal
must be decoded correctly several times before the command is
acted upon.
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4.5.8 Ping count

Transponders with the pulse command option have the ping
count function implemented. This function enables the operator
to read battery status from the transponder. It is presented as
number of pings transmitted from the transponder. The operator
can then compare it to the battery specifications, and calculate the
remaining battery capacity.

In HPR400 mode the telemetry link is used. The operator
executes the command “Read battery status” from the menu. The
command orders the transponder to send battery status back to
the HPR system and the ping count value can then be presented
in the display.

In HPR300 mode ping count coding is used. When we use the
command “Enable SSBL TP” from the system the transponder
automatically sends the ping count back to the HPR system. The
ping count is measured between first and second reply pulse.
After the enable command has been excepted the ping count will
be transmitted on the next 8 interrogations and then presented in
the display.

Code for HPR300 transponders:
125ms=0ping, +1ms=+20000 ping
Examples:

* 1756ms=1M ping

* 180ms=1.1M ping
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4.6 Which transponder to use

We cant use any kind of transponder. We have to take in
consideration what we are going to use it for, communication
range, how deep and how far away it will operate, which
beamwidth we want and how much noise there is in the area we
operate. Konsberg Simrad has over 30 different models.

4.6.1 Application

Typical use for different transponders:

e MPT LBL/SSBL/Telemetry/Array calibration
e SPT SSBL/Telemetry
* RPT ROV /Tow-fish (no Telemetry)

4.6.2 Depth rating

At what depth will the transponder operate?
* 1000 metre

e 2000 metre

e 3000 metre

4.6.3 Beamwidth, Communication range,
Source level and Noise

These are all factors we must have in mind to choose the right

transponder. We have to compromise between beamwidth and

source level to find the best solution for the parameteres. The
Signal/Noise ratio has to be higher than 20dB.

Examples of Source Levels for some transponders:

e RPT 316 192dB

e RPT 324 195dB

e MPT/SPT 331 max 206dB vertical 190dB horizontal
* MPT/SPT 339 max 195dB

e MPT/SPT 314 max 192dB

e MPT/SPT/RPT 319 max 188dB
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4.6.4 Examples of beampattern for some
transponders

SPT314
195dB

MPT 316
192 dB
MPT/SPT 319
188 dB
SPT331or
MPT331/Dub vertica
206 dB

MPT339
195 dB

MPT331/Dub
horizontal
190 dB
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4.7 Transponders with floating collars

160940/A

The transponders might be deployed with a rope or a wire going
to a buoy or the vessel on the surface, or they might be ”"thrown”
over the side of the vessel if they have an acoustic release
mechanism.

Fixing bolts

-—2-6m

| Min 60 kg ](/ A"_Chr?tr
weigl

The length of the rope between the transponder base and the
weight can be 2-6 m. The recommended weight of the sinker is
different for 1000 m and 3000 m transponders. For 1000m
transponders we recommend a weight of approx. 60 kg. For
3000m transponders we recommend 100 kg.

Keep in mind the current when transponders are deployed. The
weight might be increased if the current is strong, it is most
important to get the transponder in the exact predetermined
position.

Make sure the weight of the transponder and the sinker is
brought up in the sinker and not in the protective cage on the
transponder whenever the transponder is handled.

The cage is for protection of the transducer, and is certified for
lifting the transponder with flotation collar only.

When we release a transponder remember to have the
interrogation on while it floats to the surface. Also notice that
there might be current drifting the transponder som distance
away from the vessel/rig. The time from 100 metre depth to
surface might be a minute.
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4.8 Battery lifetime

4.8.1 Lifetime dependent factors

A transponder uses power every time it receives and transmits a
pulse (ping). If the transponder has not received a ping for some
time it automatically goes to sleep mode (the transponder uses
some power in sleep mode as well).

The lifetime of the battery depends on the following factors:
e Activity

One ping is used to send only a reply pulse. Two pings are
required to transmit the depth information and three pings to
transmit the inclinometer information. When the transponder is
set to HPR 400, and used for full telemetry, seven pings are
required for each message. The battery lifetime could therefore be
much reduced from that stated. However each reply is counted
up and can be available to the operator.

e Source level

The higer source level the more battery power is used. The source
level can be set in 4 different steps.

* DPulse length (Tx)

Thelonger pulse the more battery power is used. The pulselength
can be set in steps from 5 to 10 ms.

4.8.2 The ammount of pings

Battery lifetime can be presented as the number of reply pulses.

Battery lifetime at oper-
ation.
Batterytype L10/36
Transponder type Low SL |Max SL |Low SL |Max SL |Low SL |Max SL
SPT 319 series 19.6 4.9 N/A N/A N/A N/A
SPT 314 series 19.6 4.9 N/A N/A N/A N/A
MPT 319 series 19.6 4.9 N/A N/A N/A N/A
MPT 319/ DT-St 19.6 4.9 N/A N/A N/A N/A
MPT 316 / DT EEx N/A N/A 10.8 2.7 N/A N/A
MPT 316 / EEx 90 N/A N/A 10.8 2.7 N/A N/A
MPT 319/ L-St N/A N/A N/A N/A 48 12
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4.8.3 Quiescent lifetime

This is the total time the transponder can listen for interrogation
pulses. After this time the transponder will not be able to reply.

4.8.4 Max continuous on time

This is the maximum time the transponder can be continuously
in operation, receiving and transmitting. If a low interrogation
rate is used, this time may be required.

Battery lifetime at *ifl
quiescent state. ping pr
5 sec.
Battery type L10/36
Transponder type Max. Quies- |Max. Quies- |Max. Quies-
count cent count cent count cent
on time |time on time | time on time |time
SPT 319 series 185 1045 N/A N/A N/A N/A
SPT 314 series 185 1045 N/A N/A N/A N/A
MPT 319 series 185 1045 N/A N/A N/A N/A
MPT 319/ DT-St N/A N/A 150 * 1045 N/A N/A
MPT 316 / DT EEx N/A N/A 150 * 1045 N/A N/A
MPT 316/ EEx 90 N/A N/A 150 1045 N/A N/A
MPT 319/ L-St N/A N/A N/A N/A 375 1150

4.9

160940/A

Look in the Transponder Instruction Manuals for details about
battery lifetimes for other transponders.

Instruction manuals

There is only three different instruction manuals:
e SPT and MPT x3x series

* SPT and MPT 31x series

* RPT series

They contain technical specifications, operating instructions,
maintenance procedures and listing of spare parts for all of our
transponders.
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5 POSITIONING PRINCIPLES

5.1 Introduction

Accurate positioning of vessels, remotely operated vehicles
(ROV), subsea structures and towed bodies sets new
requirements in deeper waters. The position accuracy of the
existing Super Short Base Line systems, SSBL, is not sufficient
when extra long ranges or high resolution maps are essential. The
alternative to the SSBL systems is to deploy and calibrate a seabed
Long Base Line, LBL, transponder array. These systems can
provide a good accuracy within the range of the transponder
array. The LBL method is complex, time consuming and
expensive, especially when it comes to pipeline route surveys, or
when a large area is to be covered

5.1.1 HPR 400 Systems

The HPR 400 Series of acoustic positioning systems integrates
SSBL, LBL and combined SSBL/LBL positioning principles on the
same hardware and software platform. The systems can be
configured to be one or a combination of the principles as follows.
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5.1.2 HPR 408 LBL system

Uses LBL type of transducer(s). Position surface vessel or ROV
relative to local seabed transponder array. Provides data both in
local and UTM co-ordinates. Can be used with a selection of LBL
transponders. Uses acoustic telemetry for array calibration.

5.1.3 HPR 410 SSBL system

Uses SSBL type of transducer(s). Positions target(s) relative to
vessel. Can be used with a selection of transponders. Acoustic
telemetry is available.

5.1.4 HPR 418 SSLBL system

Uses SSBL type of transducers. Combines features from both
SSBL and LBL. Position surface vessel or ROV relative to local
seabed transponder array and/ or target relative vessel. Provides
data both in local and UTM co-ordinates. Combined algorithm
uses both ranges and directional measurements to compute the
position. Can be used with a selection of transponders. Uses
acoustic telemetry for array calibration.

5.1.5 HPR 400P Portable system

The HPR 400 series also consists of a portable system, which has
the same functionality as the above systems. The portable system
has some limitations and is not for use with a DP system. The
portable system is not described here.

5.1.6 HiPAP System

The High Precision Acoustic Positioning (HiPAP) system is
designed to provide accurate positions of subsea targets such as
ROVs, towed bodies or fixed transponders. To achieve the
accuracy, the HiPAP system uses a new, spherical transducer
design and a new signal processing technique. This new
technique enables narrow beams to be generated in all directions
within the lower half of the transducer using only electronic beam
control. The HiPAP system operates as a SSBL system, but has a
unique processing technique that provides very high accuracy.

The system calculates a three-dimensional subsea position of a
transponder relative to a vessel-mounted transducer. The
position calculation is based on range and direction
measurements to one transponder. The onboard transducer
transmits an interrogation pulse to a subsea transponder, which
then answers withareply pulse. The onboard transducer will then
measure the range and direction to the transponder from this
reply pulse, and present the result on the colour video display
unit.
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The system uses acoustic telemetry for communication to
transponders and BOP control units

The HiPAP system used for SSLBL positioning may be used to
position the surface vessel or ROV relative to local seabed
transponder array. It can in addition position a target relative to
the vessel.

The system provides data both in local and UTM co-ordinates.
The combined algorithm uses both ranges and directional
measurements to compute the position. It can be used with a
selection of transponders. Acoustic telemetry is used for array
calibration.
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5.2 SSBL Positioning Principle
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The SSBL principle has the obvious advantage that it requires no
installation of transponders on the seabed. Only the targets that
are to be positioned must be equipped with a transponder. A SSBL
system is measuring the horizontal and vertical angles together
with the range to the transponders. An error in the angle
measurement causes the position error to be a function of the
range to the transponder. To obtain better position accuracy in
deep water with an SSBL system it is necessary to increase the
angle measurement accuracy.

In SSBL the HiPAP® and HPR 410 system -calculates a
three-dimensional sub-sea position of a transponder relative to a
vessel-mounted transducer. The position calculation is based on
range and direction measurements to one transponder.

The onboard transducer transmits an interrogation pulse to a
sub-sea transponder, which then answers with a reply pulse.

The onboard system will measure the time from interrogation to
the reply pulse is detected and use the sound velocity to compute
the range. The SSBL transducer consists of several element
groups. In the HPR 400 system the direction to the transponder is
computed from a phase measurement between the SSBL
transducer elements. The transponder position is presented on
the colour video display unit.

Using a pressure sensor in the sub-sea transponder can increase
position and depth accuracy. The water pressure is measured and
transmitted to the surface HIPAP® /HPR system using telemetry.
The depth is then used in the algorithms for establishing the 3D
position. The system can also read the depth via a serial line input
from a pressure sensor. Simultaneous use of many transponders
is made possible by utilising individual interrogation and reply
frequencies.
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The SSBL principle
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The SSBL principle
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5.3 HIPAP Positioning Principle
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5.3.1 Introduction

The High Precision Acoustic Positioning (HiPAP®) system is
designed to provide a significant increase of the angle
measurement accuracy compared to existing positioning
systems. To obtain this the HiPAP® system uses a new
transducer design along with new signal processing technique.
This new technique allows us to form narrow beams in all
directions within the lower half sphere using only electronic beam
control. The narrow beams provide improved Signal to Noise
(S/N) ratio, improved angle measurement accuracy and
suppress the effect of reflections.

HiPAP® was originally designed to operate with two transducers
in order to meet the demanding accuracy requirements.
However, practical offshore performance achieved when
utilizing a single transducer system has exceeded expectations
and removed the need for a dual transducer installation.

On the other hand, if the requirement for even better accuracy, or
for redundancy (both electrical and acoustical) is relevant, a dual
transducer system is available. This allows redundant
measurements, position estimation based on two measurements,
and a quality check of the measurements.

5.3.2 Transducer

The HiPAP® has a spherical transducer with more than 200
elements covering the whole sphere except for a 45 degree cone
around the “north pole”. A large number of elements allows the
system to form narrow beams of 10 degree for reception of signals
from the transponder. This will minimize the influence of vessel
noise to a level which is unique. For the interrogation of the
transponder a wide beam is used.
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5.3.3 Operational principles

The HiPAP® system determines the position of a subsea target
(transponder or responder) by controlling a narrow reception
beam towards its location. The system uses a digital
beam-former, which takes its input from all the transducer
elements. The system uses a number of wide fixed beams to
generate an approximate position for the target. Once this is
achieved, it uses data from all the elements on the hemisphere
facing the target to compute the narrow reception beam and
optimise the directional measurement. The range is measured by
noting the time delay between interrogation and reception. The
system will control the beam dynamically so it is always pointing
towards the target. The target may be moving, and the vessel
itself is affected by pitch, roll and yaw. Data from a roll/ pitch
sensor is used to stabilise the beam for roll and pitch, while
directional data from a compass is input to the tracking algorithm
to direct the beam in the correct horizontal direction.The HiPAP®
transceiver can operate with up to 56 transponders
simultaneously and uses the HPR 400 transponders channels.

5.34 Beam control

The system will control the beam dynamically so it is always
pointing towards the target. The target may be moving, and the
vessel itself will be affected by pitch, roll and yaw. Data from a
roll/ pitch sensor is used to stabilize the beam for roll and pitch,
while directional data from a compass is input to the tracking
algorithm to direct the beam in the correct horizontal direction.

5.3.5 Sound velocity compensation

The positions calculated from the measured angles and the
measured range are influenced by raybending due to different
sound velocity in the water column. The system can correct for
these errors. The sound velocity values may be measured by a
probe and transferred to the system or they may be entered
manually. If the depth of the target (transponder) is known either
by depth sensor in the transponder or by an ROV’s depth sensor,
these data can be transferred to the system. The range calculation
is compensated for the error caused by different sound velocities
in the water column, and for the extra travel path caused by the
raybending. The transducer is equipped with a temperature
sensor in order to continuously calculate the sound velocity at the
transducer. The sound velocity may then be observed during the
survey.
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5.3.6 Dual system

The Simrad HiPAP® system is designed to operate with one or
two transducers. Use of two transducers will increase the
electrical and acoustic redundancy, and also increase the
accuracy, as it opens for redundant measurement with position
estimation based on two independent measurements and a
quality control. The dual system uses both transducers to
measure the position of one single target (transponder) by
separately controlling the beamforming and phase measurement
for each system in parallel. This means that for the same reply
pulse from the transponder both systems will measure and
calculate a position.

If the signal is lost on one of the transducers it is still possible to
receive it on the other one. A position estimator will use the
position information from both systems to estimate one optimal
transponder position. Each system calculates a variance for its
measurements. It is determined by the known system accuracy
and the standard deviation of the measurements. The position
estimator receives both the position and the variance from the two
systems. It calculates a weighted mean of the two positions. The
weight is the variances.

The quality control function will use variance data, standard
deviation and position difference to perform a quality control of
the positioning. If the variance and the position difference are
outside a preset limit, a warning to the operator will be shown.
This shows the benefits of a dual system:

5.3.7 Accuracy improvement

The improvement factor from 1 to 2 transducers is 1/+/2. This is
based on the statistical improvements when using two
independent systems. One transducer will give a horizontal
bearing accuracy of 0.3°, while two transducers will give 0.2°

5.3.8 Redundancy improvement

The two transducers will typically be installed at different
locations onboard. One transducer may then have a better
location with respect to noise environments and reflections than
the other. The computed position will be a weighted position of
these two measurements. If one of the systems fail to receive a
reply, the other system may receive it and the position will still be
computed.

5.3.9  Quality improvement

When using two transducers, the system will check and report if
the positions from the two systems will differ more than a preset
value. Information about the position quality will also be
available based on Kalman filtering.
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5.3.10 Operator interface

Simrad HiPAP uses the same Operator Unit as the well known
HPR 400 series. The Operator Unit controls both a single and a
dual HiPAP® system. The Operator Unit consist of a color
display, a computer, a keyboard and a joystick. The Operator Unit
performs all user interface and controls the transceiver(s). The
operation of the system is basically done by a joystick operated,
self explanatory menu. The Operator Unit transmits position data
to other equipment on a serial line or on an Ethernet using
standard TCP/IP protocol. Data may also be stored for later
processing.

5.3.11 HiPAP Telemetry processing

The unit transmits acoustic telemetry messages, and receives and
decodes the acoustic telemetry message from the transponder.
The data is sent to the APC 10.

5.3.12 Summary

The Simrad HiPAP® system is a new generation of a SSBL
system. It's main advantage is significantly increased accuracy.
Other new features are:

* The system has no mechanical transducer steering.

* Narrow pointing receiver beams

* Corrections of errors caused by raybending

* Double position measurement, redundancy, quality control
* May be integrated with Simrad LBL system

* Better noise suppression
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5.4 LBL Positioning Principle

160940/A

The Long Base Line (LBL) principle is based on an onboard
transducer, and normally 4 - 6 transponders on the seabed. This
seabed transponder array needs to be calibrated before any
positioning operations can begin, requiring the base lengths
between the transponders to be known. There are automatic
calibration functions in the surface HiPAP/HPR system, allowing
all the ranges to be measured and made available by acoustic
telemetry communication between the transponders and the
vessel’s system. The calibration is performed only once prior to
positioning operation since the transponders will remain at the
same location for the duration of the operation.

Transponder ?

/J

(CD3750)

When the calibration data is known, positioning of the surface
vessel can begin. All the seabed transponders will be interrogated
simultaneously, and each will respond with its specific reply
signal. The transponders do not reply at the same time. The LBL
system will then calculate the ranges from the individual
transponders. By using the calibration data together with the
calculated ranges in software algorithms, the vessel or an ROV
can be positioned.

The system can take the depth from an ROV-mounted pressure
sensor via a serial line. By using this depth in the computation, it
will increase the position accuracy of the ROV.

The range capabilities of a medium frequency LBL system will be
approximately the same as those of an SSBL system.

LBL positioning is more complex to operate, needs more
transponders than SSBL, but it will give better position accuracy
at greater distances.
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The combined SSBL/LBL system uses an onboard multi-element
transducer. The system may operate as an SSBL system and as an
LBL system simultaneously.

Asanexample, the vessel may be positioned relative to the seabed
using LBL when an SSBL transponder is positioned relative to the
vessel, and the positions are displayed relative to the LBL
transponder array on the seabed.

The combined system will also use the measured angles together
with the measured ranges in the LBL positioning. The combined
measurenemt gives a robust system with increased accuracy. An
LBL solution is achievable when only two transponder replies are
detected.
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5.6 SBL Positioning Principle

SBL Positioning is delivered in engineering projects.

It is a LBL system “up-side-down”.
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6 SYSTEM UNITS AND CONFIGURATION

6.1

Introduction

The HiPAP® /HPR 400 system consists of 3 different main units:
* Operator station

* The transceiver

* The Hull Unit with transducer.

A system may be configured with one or several of these units. A
gyrocompass and a vertical reference sensor will normally also be
included in an HiPAP® /HPR 400 system.

The operator station is common for both HPR 400 Series and the
HiPAP. The tranceiver, transducers and hull units are dedicated
to each system.

The HPR 400 Series may be supplied with several alternatives for
tranceivers, transducer and hull units. An overview of the
available modules is shown in the figure ”“Simrad HPR 400
Series”.

The HiPAP® System uses the same operator station alternatives
as the HPR 400 Series, but has only one alternative for tranceiver,
transducer and hull unit. The units are shown in system diagrams
and in the ”Outline dimensions” chapter.

6.2 Operator Station

160940/A

6.2.1 Introduction

The operator station consists of a computer, the APC 10, monitor
and the WinKeyboard. The computer runs on the Microsoft
Windows NT operating system. For ease of use, the user interface
is a fully graphical user interface, designed as a standard
Windows NT application. A keyboard with numerical keys and
a roller ball controls the operation. The colour display screen is
divided into 3 windows in which the operator can select several
different views. Typical views are graphical position plot,
numerical data inclination and roll, pitch and heading. The
Operator Station is common for the HPR 400 Series and the
HiPAP® system.
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Examples of the display presentations are shown below.

Simrad: WinHPR
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Simrad: WinHPR
File iew Presentation Positioning Configure  Help
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T Radd A
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Z
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60, 2
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B24
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@ = [ | -a0 -2, vessa 20 40 60 80 100
24
=
-20
L
-40
Bo4__©_
Vessel
2 -60
1] l 0 7] | 1] il W
ForHelp, press F1 TestHPRADD: Navigation [CAP | | 7

One system may have one or several operator stations, which
communicates on an ethernet. One of the units will be the master,
which is selected by the operator(s).

The HiPAP® /HPR system may be configured with the Operator
station in tree ways:

* Stand alone APC 10, the WinKeyboard and a monitor
* Operating Console

* Integrated application on the same operator console as the
Simrad SDP 70X series DP
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6.2.2 Integrated operation with SDP XX

The integrated HIPAP®/HPR and DP operation is available as
two different solutions.

6.2.2.1 HIPAP/HPR and DP - one Operator Station.

The operator must select whether the HIPAP® /HPR or DP shall
be viewed and operated. This is eligible from the menu. When the
DP window is active, the HIPAP® /HPR can be accessed from the
menu selecting the HIPAP® /HPR view or accessing a dialogue
box for transponder operation. When the HIPAP® / HPR window
isactive, the DP can be accessed from the menu selecting DP view.

6.2.2.2 HIPAP @/HPR and DP - multiple Operator
Stations.

When several operator stations are available, the operator can
view/operate the DP on one/several screen(s) and the
HiPAP® /HPR on another screen. The operation is the same as for
a single operator console.

6.2.3 APC 10 - Acoustic Positioning
Computer

The Simrad APC 10 is the computer in the HiPAP®/HPR’s
operator station. It holds all the operational software, and
interfaces to display, keyboard, printers, network and other
peripheral devices as required. The unit is normally fitted with a
3.5” floppy drive. The APC 10 may be mounted attached to the
colour monitor, in a 19” rack or on a “desk top”.

6.2.4 CF 1515, 1517 Colour monitor

The Simrad CF 1515 is a 15” RGB colour monitor. The Simrad
CF1517is a 17” RGB colour monitor. The CF 1515/1517 may be
installed in several ways: desktop, 19” rack, roof or panel.

6.2.5 Console monitors

The HiPAP®/HPR system may be integrated in a console. The
monitor will normally then be supplied by the console
manufacturer. It should be a 17” monitor or larger, able to operate
with 1240x1024 resolution at 60Hz refresh rate.

6.2.6 Keyboard

The keyboard is designed for easy use. It includes numerical
keys, function keys and a roller ball with three buttons. The
keyboard can be mounted on the APC 10 or be put on a desktop.
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6.2.7 Operator console

The operator console integrates a 21”7 monitor, system controller
and a keyboard. The console is identical to consoles used with the
Simrad DP systems. The console is to be mounted on the deck.
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6.3 HiPAP units
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6.3.1 HiPAP Transceiver

The HiPAP Transceiver Unit is interfaced to the spherical
transducer array. The transceiver contains transmission
amplifiers, A/D conversion circuits and a signal processing
computer. It is interfaced to attitude sensors, and controls the
triggering of up to 4 responders. The transceiver can operate with
one HiPAP® transducer. The unit outputs the transponder
position to the APC 10.

6.3.1.1  HIPAP Processing

The HiPAP® system determines the position of a subsea target
(transponder or responder) by controlling a narrow reception
beam towards its location. The system uses a digital
beam-former, which takes its input from all the transducer
elements. The system uses a number of wide fixed beams to
generate an approximate position for the target. Once this is
achieved, it uses data from all the elements on the hemisphere
facing the target to compute the narrow reception beam and
optimise the directional measurement. The range is measured by
noting the time delay between interrogation and reception. The
system will control the beam dynamically so it is always pointing
towards the target. The target may be moving, and the vessel
itself is affected by pitch, roll and yaw. Data from a roll/ pitch
sensor is used to stabilise the beam for roll and pitch, while
directional data from a compass is input to the tracking algorithm
to direct the beam in the correct horizontal direction.

The HiPAP® transceiver can operate with up to 56 transponders
simultaneously, is uses the HPR 400 transponders channels.

6.3.1.2 HIiPAP LBL processing

This mode is similar to the HiPAP® processing, but the
transceiver positions up to 8 LBL transponders for each
interrogation. Both ranges and directions to the transponders are
measured. The data is sent to the APC 10.

6.3.1.3  HIiPAP Telemetry processing

The unit transmits acoustic telemetry messages, and receives and
decodes the acoustic telemetry message from the transponder.
The data is sent to the APC 10.

6.3.2 HiPAP Transducer

The HiPAP® system uses a spherical transducer, with elements
covering its entire surface area except for a small cone around the
“north-pole”. The large number of elements enables narrow
receiver beams to be generated. The transducer is mounted on the
hull unit.
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6.3.3 HiPAP Hull unit

The hull unit enables the transducer to be lowered, under either
local or remote control, through the vessel’s hull to a depth
sufficient to minimize the effects of noise and air layers below the
vessel. The hull unit is installed on top of a gate valve, which can
be closed during maintenance of the transducer. The hull unit also
holds the guide-rail arrangement for keeping the transducer
exactly aligned with the vessel.

The HiPAP® hull unit is the standard hull unit available for the
Simrad HiPAP® systems. It is equipped with the following sub
units:

* Relay UnitThis unit holds the power supplies and controllogic
for the hoist and lower operation. It also has a local control
panel for local control of the hoist/lower operation

* Remote Control unitThis unitis normally mounted close to the
display unit in the operation room. It allows remote control of
the hoist and lower operation.
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6.4 Attitude sensors
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6.4.1 Introduction

Attitude sensors are a common definition for roll, pitch, heave
and heading sensors. The HiPAP® /HPR 400 system has a wide
range of interfaces to sensors from different manufacturers.

6.4.2 Vertical Reference Unit (VRU)

The Vertical Reference Unit (VRU) is interfaced to the
HiPAP® /HPR 400 Transceiver Unit. The system can thereby
automatically compensate for the vessel's roll and pitch
movements. The HiIPAP® /HPR system can use the same VRU
as the Dynamic Positioning (DP) system (if one is fitted).

The Vertical Reference Unit may or may not be a part of the
Simrad delivery. In any case, the unit is documented separately
by the applicable manufacturer.

6.4.3 Gyro compass

The gyro compass supplies the HIPAP® /HPR with the vessel’s
heading relative to north. The HIPAP® /HPR may then provide
transponder co-ordinates relative to north. It is also used to
update the position filter as the vessel changes heading.

6.4.4 Integrated attitude sensors

These sensors integrate rate gyros, accelerometer and GPS to
provide an accurate roll, pitch, heave and heading output. These
sensors are superior to traditional gyros and VRUs. The
HiPAP® /HPR may be interfaced to such sensors.

6.4.5 Interface specification

The HiPAP® /HPR has several interface formats available. These
are described in ” Attitude formats description”.
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6.5 Technical Specifications

6.5.1 APC 10

Power supply, voltage 180-264 VAC/ 90-132 VAC
Power supply, frequency ~ 50-60 Hz

Power supply, current max 220 V-4 A/ 110V-6 A

Temperature, storage -40 to +70 °C
Temperature, operating +10to +55 °C
Humidity, storage 95% relative

Humidity, operating 85% relative

Vibration:

Range 5-100 Hz

Excitation level 5-13.2Hz 1.5mm, 13.2-100Hz1g
Humidity, operating 85% relative

Colour graphics resolution eligible max. 1600x1200
Video output 15 pin, analogue VGA
Floppy drive 3.5”

Printer interface Parallel

Electrical interfaces RS 422, RS 232, ethernet

Telegram formats serial lines:
* Binary HPR 209/309

* Binary HPR 400

* BCD code

* Proprietary NMEA
Telegram formats ethernet:

* Binary HPR 400

* Proprietary NMEA
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6.5.2 CF 1517 Colour monitor
Power supply, voltage 220-240 VAC/ 100-120 VAC
Power supply, frequency  50-60 Hz

Power supply, current max. 1.3 A

Temperature, storage -20 to +60 °C
Temperature, operating +0to +35 °C
Humidity, storage 10 - 90% relative
Humidity, operating 20 - 80% relative

6.5.3 CF 1515 Colour monitor
Power supply, voltage (JH 1504 MXV)  220-240 VAC
Power supply, voltage (JH 1504 110) 100-120 VAC

Power supply, frequency 50-60 Hz

Power supply, current max. 1.1A
Temperature, storage -20to +60 °C
Temperature, operating +0to +35 °C
Humidity, storage 10 - 90% relative
Humidity, operating 20 - 80% relative
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6.5.4 HPR 400 Transceiver Unit

Power supply, voltage 185 - 264 VAC
Power supply, frequency 50-60 Hz
Power supply, consumption max. 55 W
Temperature, storage -20to +60 °C
Temperature, operating 0to +55 °C
Degree of protection, in 6u cabinet IP 54

Humidity, storage
Humidity, operating

Heading reference:

Synchronous

Serial RS 422 SKR format

Serial RS 422 STL format

Serial RS 422 NMEA format

Serial RS 422 Seatex MRU or Seapath

Serial RS 422 DGR format ( Tokimec DGR 11)

Roll and pitch reference:

Analogue Sine +-90° +-10V
Analogue Sine +-15° +-10V
Analogue linear +-60° +-10V
Analogue Seatex MRU +-20° +-10V
Serial RS 422 Seatex MRU or Seapath

Transducer frequency combinations:

2 SSBL MF and 2 LBL/Telemetry MF

e 2SSBLLF and 2 LBL/Telemetry LF
* 1SSBL & 1 LBL/Telemetry MF and 1 SSBL & 1 LBL/ Telemetry

90% relative
80% relative

LF
Responder drives max. 4
Transponders in usemax. 56
Transponder channels HPR 300 and HPR 400
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6.5.5 HiPAP Transceiver Unit

Power supply, voltage 230 VAC +/-10%
Power supply, frequency 50-60 Hz

Power supply, consumption max. 700 W
Temperature, storage -20to +65 °C
Temperature, operating 0to+35 °C

Degree of protection, in 6u cabinet  IP 22

Humidity, storage 90% relative
Humidity, operating 80% relative
Weight Approx. 55kg

Heading reference:

* Serial RS 422 SKR format

* Serial RS 422 STL format

* Serial RS 422 NMEA format

* Serial RS 422 Seatex MRU or Seapath

* Serial RS 422 DGR format ( Tokimec DGR 11)
* Serial RS 422 NMEA HDT, VHW

Roll and pitch reference:

* Serial RS 422 Seatex MRU or Seapath

Transducer frequency combinations:

e 1HiPAP MF

Responder drives max. 4
Transponders in use max. 56
Transponder channels HPR 400

87



Kongsberg Simrad APOS / SSBL & LBL Operation

88

6.5.6 Hoist Control:

Power supply, voltage
Power supply, frequency

Power supply, consumption max.

Temperature, storage
Temperature, operating
Degree of protection
Humidity, storage
Humidity, operating

6.5.7 Hull Unit

Power supply, voltage
Power supply, frequency
Power supply, consumption
Temperature, storage
Temperature, operating
Degree of protection
Humidity, storage
Humidity, operating
Weight, HL3880

Weight, HL3100

Weight, HL2300

Weight, HL1530

Weight, HL 3380 Ex-1

230/440 VAC 3 Phase
50-60 Hz

1100 W

-20to +60 °C

0to +55 °C

IP 54

90% relative

80% relative

230/440 VAC 3 Phase
50-60 Hz
max. 1100 W
-20to +60 °C
0to +55 °C
IP 54

90% relative
80% relative
1225 Kg

1261 Kg

1161 Kg

1061 Kg

1336 Kg
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6.6 Accuracy
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6.6.1 HPR 400 Standard transducer 20-32
kHz:

Wide beam +80° <=5 % of slant range

Medium beam  +55° <=2 % of slant range

6.6.2 HPR 400 Narrow beam transducer

20-32 kHz:
Wide beam +80° <=5 % of slant range
Narrow beam  +22.5° <=1 % of slant range

6.6.3 HPR 400 Standard transducer 10-15
kHz:

Wide beam +80° <=5 % of slant range

Medium beam  +55° <=2 % of slant range

6.6.4 HiPAP system 20-32 kHz:

Receiver beam, coverage <=10°, 180° hemispherical

Single system, horizontal bearing ~ <=0.3°

Single system, vertical <=0.3% at 0° elevation
Single system, vertical <=0.6% at 90° elevation
Dual system, horizontal bearing <=0.2°

Dual system, vertical <=0.2? at 0° elevation
Dual system, vertical <=0.4° at 90° elevation
Range <=0.2m

The specification is based on:

* Line of sight from transducer to transponder
* No influence from ray bending

* Signal to Noise ratio >= 20 dB. rel. 1uPa

* No error from heading and roll/ pitch sensors.

89



Kongsberg Simrad APOS / SSBL & LBL Operation

6.7 Range capabilities
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The range capabilities are very dependant of the vessels noise
level and reduction in transponder signal level due to ray
bending. The HiPAP® system will in most cases have longer
range capabilities that specified below due to it's narrow
receiving beam. The figures are approximate values for guidance.

6.7.1 Standard transponder
w/ 188 dB rel.1 uPa ref.1Im Typical max. 1500m

6.7.2 High power transponder
w/ 195 dB rel.1 uPa ref.1Im Typical max. 2000m

6.7.3 High power transponder
w/ 206 dB rel.1uPa ref.1m Typical max. 3000m

The specification is based on:

* Line of sight from transducer to transponder,
* No influence from ray bending,

* Signal to Noise ratio >= 20 dB. rel. 1uPa,

* No error from heading and roll/ pitch sensors
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6.8 System configuration
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6.8.1 Introduction

The HiPAP®/HPR 400 system may be configured in several
different ways, from a single system to a redundant system with
several operator stations. Some configurations are described
below.

6.8.2 Single HPR 400 system

The single system includes the minimum units for a fully
operational system. The communication from Operator Station
and HPR 400 transceiver is a serial line. The data output from the
system is also serial line. A system like this can be a HPR 410 or a
HPR 418. See following system diagram.

6.8.3 Redundant HPR 400 system

The redundant system has two of each unit to secure continuous
operation even with a single failure. This system has
communication between HPR 400 transceiver and Operator
Station on a dual ethernet, which secures control of both
transducers if one Operator Station breaks down. The
communication to other computers may be via ethernet or via
serial lines. See following system diagram.

6.8.4 Combined HiPAP and HPR 400
system

A combined configuration uses the common operator station or
consoles to operate both HIPAP® and HPR 400 systems. Existing
HPR 400 system may be upgraded to a combined system by
adding the HIPAP® Hull Unit and transceiver. The operator can
control both systems by using one operator station/console.

6.8.5 Dual HiPAP system

HiPAP® is designed to operate with one or two sets of
transceivers/transducers, both operated from the same operator
station(s). The use of two sets is recommended, and enables
redundant measurements with position estimation based on two
independent measurements and a quality control. The dual
system uses both transducers to measure the position of one single
target (transponder) by controlling beam forming and phase
measurement separately for each system in parallel. This means
that both systems will measure and calculate a position for the
same reply pulse from the transponder. If the signal is lost on one
of the transducers it may still possible to receive it on the other
one.
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A position estimator will use the position information from both
systems to estimate one optimal transponder position. Each
system calculates a variance for its measurements, determined
from the known system accuracy and the standard deviation of
the measurements. The position estimator receives the position
and the variance from the two systems, and calculates the
weighted mean of the two positions. The variances are used as the
weights. The quality control function uses variance data, standard
deviation and position difference to perform a quality control of
the position. If the variance and the position difference are outside
a preset limit, a warning will be displayed for the operator. For the
dual configuration a synchronisation line between the transceiver
are required.

The following paragraphs indicate the benefits of a dual system:

6.8.5.1  Accuracy improvement

The improvement factor from 1 to 2 transducers is 1/1/2. This is
based on the statistical improvements when using two
independent systems. One transducer will give a horizontal
bearing accuracy of 0.3 °, while two transducers will give 0.2°.

6.8.5.2 Redundancy improvement

The two transducers will normally be installed at different
locations onboard. One transducer may then have a better
location with respect to noise environments and reflections than
the other. The computed position will be a weighted mean of these
two measurements, if one of the systems fails to receive a reply, the
other system may still receive it and the position will still be
computed.

6.8.5.3 Quality improvement

When using two transducers, the system will check and report if
the positions from the two systems differ by more than a pre set
value. Information about the position quality will also be
available based on error ellipses.

6.8.6 Redundant HiPAP system

The redundant HiPAP® system is similar the dual system, but
does not combine the position from both systems to a weighted
mean position. The redundant system will operate with 2
transponders, one on each transducer. The dual system can also
operate with two transponders, one on each transducer.For the
redundant configuration the synchronisation line between the
transceiver is not needed.
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Single HiPAP® System Diagram
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Redundant HiPAP® System Diagram
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Combined HPR 400 and HiPAP® System Diagram
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7 LBL PRINCIPLES OF OPERATION

7.1 Introduction

This module describes the theory of operation behind the LBL
section of the HiPAP/HPR system. The terms used in LBL
positioning are defined, and the mathematical principles are
described.

7.2 Definitions

160940/A

7.2.1 Mathematical terms

Standard deviation tells how much a variable varies around its
mean value. It is often written as s. If the variable is normally
distributed, 68% of its values are expected to be between
(Mean_value - 0) and (mean_value + 0).

Variance is the square of the standard deviation, i.e. 62.

Root Mean Square (RMS) of a set of values is a mean of the values
in which the greater values contribute more than the smaller
values. It is often used instead of the mean value.

Iteration is a repetitive mathematical process. Some algorithms
need starting values for some of the variables before they may be
executed. The result of the calculation is a new set of values for
those variables that are closer to the answer than the old ones. By
repeating the algorithm starting at the new values, the result
becomes more accurate each time. Each execution is called an
iteration, and the algorithm is termed iterative.

Cartesian coordinates are measured in a coordinate system with
three mutually perpendicular axes. In this text, the axes are named
EAST, NORTH and DEPTH. NORTH is normally the
geographical north direction, and EAST the geographical East
direction. You are allowed to select other directions, but you must
be consistent. The origin of the coordinate system has the
coordinates (0,0,0).

Polar coordinates. The polar coordinates of a point are:
* Range The horizontal distance from the origin to the point.
* Bearing The horizontal direction from the origin to the point.
0 is the north direction.
The bearing increases clockwise to 360°.

* Depth The vertical distance from the origin to the point.
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TP Array. LBL positioning is based on range measurements to the
transponders on the seabed. These transponders are called a
“transponder array”.

Local calibration. The LBL positioning algorithms must know the
coordinates of the transponders in the transponder array relative
to a local origin. The process to decide these coordinates is called
the local calibration of the transponder array. It is performed by
tirst measuring the ranges between the transponders in the array
and then calculating their coordinates based on the ranges.

Global calibration. Decides the location of the local origin in
latitude and longitude, and the rotation of the local north axis
relative to geographical north.

Range residual. HiPAP/HPR measures ranges to decide the
position of a transponder or a transducer. Normally, more ranges
than necessary are measured. Then the position is calculated
based on a best fit of the measured ranges. The residual of a range
is the measured range minus the range calculated by using
Pythagoras’ theorem on the calculated positions.

Local coordinates. The origin of the local coordinate system is in
the area covered by the transponder array. The axes are called
EAST, NORTH and DEPTH. The NORTH axis is not necessarily
pointing in the geographical north direction. The names of the
axes in the coordinate system are written in upper case letters
(EAST, NORTH), and the geographical directions are written in
lower case letters.

Global coordinates. When a global calibration is performed,
positions may be presented in global coordinates; either in
latitude and longitude or in UTM coordinates.

Initial positions. The positions of the transponders in the
transponder array inserted before the local calibration is
performed. The positions are given in local or global coordinates.
The only requirement to the accuracy of these positions is that
they roughly indicate the transponder positions relative to each
other.

Calibrated positions. The positions of the transponders in the
transponder array calculated in the local calibration. The
positions are given in local coordinates.

Errorellipse. There is an uncertainty associated with all positions,
both initial and calibrated. This uncertainty is expressed as a
1-sigma error ellipse both in the input to and the output from the
HiPAP/HPR system. The error ellipse has a major and a minor
semi-axis, and the direction of the major semi-axis relative to
north is specified. Assuming that the uncertainty of the position
is normally distributed, the probability that the position really is
within the error ellipse is 0.67 x 0.67 = 45%.
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The APOS is the HiIPAP/HPR System Controller. It consists of a
Pentium based PC. It can also contain a keyboard and circuit
boards for serial lines, Ethernet etc. as options.

HPR 400 is a transceiver. It consists of single Europe circuit boards
normally mounted in a 19” rack. The PCBs may be mounted in a
cylinder for subsea use. The transceiver measures ranges and
SSBL directions and handles telemetry.

HiPAP is a transceiver with one spherical transducer.

A Transducer consists of elements (vibrators) and some
electronics. It converts the electrical transmission signals
generated by the transceiver into hydroacoustic pulses. It also
converts the hydroacoustic pulses received into electrical signals
for the transceiver.

The transducer may be of the ordinary LBL type or of the SSBL
type. Both are capable of measuring ranges. The SSBL transducer
can also measure directions.

The HPR 4xx consists of an Operator unit, transceiver(s) and
transducer(s). There may be up to four transceivers connected to
the Operator Unit, and there may be two LBL transducers plus
two SSBL or LBL transducers connected to each transceiver.

HPR 410 is an SSBL system, HPR 408 is an LBL system while HPR
418 is a combined LBL and SSBL system.

A Transponder consists of a LBL type transducer, electronics and
batteries. It is placed on the seabed or on an ROV. The
transponders may be commanded by telemetry to execute
functions.

Most LBL transponders contain a pressure and a temperature
sensor. These are used to decide the transponder depth.

When enabled for positioning, the transponder may be
interrogated by two pulses on different frequencies and will then
reply with a pulse on a third frequency. The HiPAP/HPR system
may command it to switch frequencies.

Each transponder is uniquely identified by a serial number.
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LBL positioning is based on range measurements, both for the
calibration and for the positioning. The principle is basically the
same for positioning and for calibration, but the explanation is
split into separate chapters in this text.

7.5.1 Positioning

The HiPAP/HPR system measures ranges from a transducer to
the transponders on the seabed. A common interrogation channel
is used for all the transponders in the transponder array. The
HiPAP/HPR system knows the transponder positions. Each
range measurement indicates that the transducer is on a sphere
with its centre at the transponder and with its radius equal to the
range. If more than one range measurement is made, the
transducer’s position must be on the lines where the spheres
intersect.

When the measurements are done on a SSBL type of transducer,
the directions may be used together with the range in the
calculations. In shallow water, and when an accurate HiPAP
transducer is used, the measured directions contribute to a more
accurate position.

The depth of the transducer is often known. In these cases, each
range measurement indicates that the transducer is on the circle
where the sphere around the transponder intersects with the
horizontal plane at the transducer. This is illustrated in Figure 3.
Here three circles are drawn where the transducer’s depth plane
crosses the three spheres.
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Normally there will be noise on each measurement. That is
illustrated on the figure by not letting the three circles intersect
exactly in one point. There are three intersections close to each
other, and the position can be assumed to be somewhere in the
triangle formed by the intersections.

_____

_____

TP B |

.
.

Lf 'Range to TP B

------

Rangeto TP C Position of transducer

Figure 3 LBL positioning

Normally, more ranges than necessary are measured, and the
number of intersections close to each other increases. Still the best
guess of the position is somewhere in the space between these
intersections. The program uses a weighted least square error
algorithm to decide the position. The algorithm is iterative, and
the errors are the differences between the measured ranges and
the corresponding ranges calculated by using Pythagoras’
theorem on the vessel position. These errors are called range
residuals.

The iterations start at the vessel’s previous known position, and
continue until the increment from the previous iteration is less
than a preset number of centimetres. The accuracy of the old
position does not influence the accuracy of the new position.

Situations may arise when too few ranges are measured. Then
there are two possible solutions for the new position. The
programs will iterate towards the position closest to the old one.
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7.5.2 Calibration

The "position” used during the calibration consists of the position
of each array transponder. Consequently, it contains many
coordinate values.

The programs must know something about the transponder
positions before the calibration calculations can start. These
positions are called ”Initial positions”. That information must be
inserted by you, or it may be read from an ASCII file. SSBL
measurements may be used to identify the initial transponder
positions.

You mustinform the system of the accuracy of theinitial positions.
This is achieved by specifying a 1-sigma error ellipse for the
horizontal position and a standard deviation for the depth. The
transponders are often at approximately the same depth, and the
range measurements then contain no information about their
relative depths. In this case, the depth standard deviation should
be set to 0.00 m for all the transponders.

The next step of the calibration is to measure the subsea ranges
between the transponders. The range from one transponder to
another is normally measured many times. The mean value and
the standard deviation of these ranges are then calculated and
used later in the calculations.

The programs use a weighted least square error algorithm to
decide the positions of the transponders. The algorithm is
iterative, starting at the initial positions of the transponders. There
are two types of errors as seen from the algorithm.

The range errors are the differences between the measured ranges
and the corresponding ranges calculated by using the Pythagoras
formula on the transponder positions. These errors are called
range residuals. In the algorithm the squares of the range
residuals are weighted with the inverse of the variance calculated
during the range measurements. In this way the ranges measured
with a small standard deviation have a greater impact on the
resulting transponder positions than the ranges measured with a
large standard deviation.

The position errors are the differences between the calculated
transponder positions and the starting values of those positions.
In the algorithm, the squares of these errors are weighted with the
inverse of the squares of their uncertainties. The uncertainty of a
transponder position starts at the error ellipse for the initial
position. The uncertainty reduces in size during the calculation,
and the result is the uncertainty of the calibrated transponder
position.
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7.5.3 Combined use of LBL and SSBL

When a transponder array is active on an SSBL transducer, the
HiPAP/HPR system may perform SSBL measurements when
receiving the replies. The direction information is then used
together with the range information to make the system more
accurate and robust. The transponders in the transponder array
are still classified as LBL transponders.

Transponders may be interrogated as SSBL transponders. They
are interrogated using their individual frequencies, and the SSBL
measurements are performed as on a pure SSBL system.

The same transponder may not be interrogated as an SSBL
transponder and an LBL transponder simultaneously.

When both a transponder array and one or more SSBL
transponders are active, the system will alternate between LBL
interrogations and SSBL interrogations. The sequence is
controlled by the interrogation rate parameters for the LBL and
SSBL interrogations.

The transponders used as SSBL transponders are of the same
physical type as the LBL transponders. They are, however,
commanded to be interrogated on their individual channels and
not on the LBL common interrogation channel.

7.5.4 Global calibration

Many LBL applications do not perform global calibrations. For
those applications, you may ignore this chapter.

The relative positions of seabed transponders in TP arrays are
calculated based on range measurements between the
transponders. When finished, the transponder positions relative
to an origin are calculated. This process is called the local
calibration.

Normally the position of the origin, and the rotation of the local
North axis relative to the geographical north axis, remain
unknown after the local calibration. These unknowns are decided
in the global calibration.

The APOS uses positions of the vessel, simultaneously received
from a DGPS system and calculated by the LBL system, as basis
for the global calibration. DGPS and LBL position pairs are logged
at many positions in the area before the calculation is performed.
The calculation decides the origin latitude and longitude, and the
rotation of the local north axis relative to geographical north axis,
using a least square error algorithm.
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When the latitude, longitude and rotation of the local origin are
calculated, the LBL positions logged are converted to global
coordinates. There is normally a difference between the LBL
global position and the DGPS position logged in the same place.
This is called the distance residual of the position pair. The
residual is the statistical sum of the DGPS error and the LBL error.
When these systems work correctly, the sound velocity profile
used is accurate, and the local calibration was performed
accurately, these residuals are normally in the 1 m order of
magnitude.

The most accurate results for the origin position calculations are
given if the position pairs are logged evenly distributed around
the area. If for example the sound velocity profileisinaccurate, the
distance residuals of the position pairs logged in the outer parts
of the array may be much larger than the error in the origin
calculated. If, on the other hand, position pairs are logged in only
one part of the array, the situation could be the opposite - with
small residuals but an inaccurate calculation of the origin. It must
always be remembered that the objective of the calibration is to
establish accurate positions, not to obtain small residuals.

The three parameters calculated in the global calibration are the
latitude, longitude and rotation. When performing LBL
positioning in the area later, errors in latitude and longitude will
always contribute to errors in the LBL global position. The error
in the rotation contributes an error proportional to the distance
from the centre of the area in which the position pairs were logged.

The origin calculated is valid for the locations in the transponder
arrays used in the LBL positioning during the global calibration.
It may alsobe valid for some of the other transponder arrays. After
an origin is calculated, you can select in which of the transponder
arrays the origin is to be used.
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A limit of eight transponders can be in use simultaneously when
performing LBL positioning or range measurements for local
calibration. The limit is due to the use of frequencies within the
frequency band available. The transponders in wuse
simultaneously are named a TP array. The APOS can handle many
TP arrays, but only one can be active at any one time.

In many applications, as for example pipe laying and inspection,
there is a need to use more than 8 transponders. The places on the
seabed where the transponders are placed are called locations.

When all thelocations are grouped together, the resulting array is
often called the "superarray”.

Each location is a physical transponder. The same physical
transponder may be used in more than one TP array, meaning that
the TP arrays can overlap.

Example: Location 8 and 9 are used in both TP array 1 and TP
array 2 because the arrays overlap, as shown in below.

TP array 1 . TP array 2

Locs Loc12 .
K LOC.4 LocB K 0 ‘,' Loc 10 B >
: . N . d

©D1840)  Tteell et e et

Figure 4 Two TP arrays with overlapping locations

All range measurements for the local calibration are performed
within the TP arrays. When finished with the measurements in
one TP array, a calculation using only those measurements should
be performed to check the measurements. Then, only thelocations
specified as being part of the actual TP array receive new
calibrated positions. The positions of the other locations will
remain at their initial values. Normally, some of the locations
receiving new calibrated positions will also be used in other TP
arrays. The new positions will then also be valid for those arrays,
i.e. one location has one and only one position, even when used
in more than one TP array.

When the ranges are measured in all the TP arrays with
overlapping locations, a local calibration calculation for the super
array should be performed. The range measurements performed
in all the TP arrays are then used, and all locations receive new
calibrated positions.
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Many LBL applications do not use global coordinates. Then you
may then ignore this chapter.

The APOS may receive global positions from a DGPS receiver, and
it may present the calculated LBL positions in global coordinates.

Global coordinates are always referred to a datum defining the
ellipsoid model of the earth. The APOS may work with three
datum simultaneously. They are:

1. A reference datum. This datum is used by the HiPAP/HPR
system in the internal calculations. It is by default WGS 84, and
you should not change it.

2. A GPS datum. This datum is the one used by the DGPS receiver.
After having received a global position from the DGPS receiver,
the HiPAP/HPR system converts the position to the reference
datum before starting any calculations. You may select the GPS
datum from a list of datum in a menu.

3. An APOS datum. This datum is used by the HiPAP/HPR
system when presenting LBL positions in global coordinates, both
onthe screen, in printouts and inbinary telegrams. You may select
the APOS datum from a list of datum in a menu.

The system always performs the LBL calculations in local
coordinates. If the LBL positions are to be presented in global
coordinates, the transformation from local to global is performed
just before the presentation. The APOS must know the global
coordinates of the local origin and the rotation of the local north
axis to perform this conversion.

When the initial coordinates for the locations are entered in UTM
coordinates, the APOS must convert the position to local
coordinates before performing any calculations. To perform this
conversion, it must know the global coordinates of the local origin
to be used. That is inserted by you as a UTM centre. The rotation
parameter of this origin is calculated automatically to the angle
between the geographical north and the UTM north. You should
not change the UTM centre when it is in use for the locations.

The use of the UTM centre as an origin is similar to the use of the
origin calculated in a global calibration.

The UTM centre or the origin calculated in the global calibration
may be transferred to the origin(s) of the TP array(s). When
transferred to a TP array, the origin is used when:

- Positioning in the TP array. The LBL position calculated may be
presented in UTM or in geographical coordinates.

- Printing the calibrated positions of the locations. The calibrated
positions are always printed in local coordinates. Those locations
used in a TP array with an origin are also printed in UTM
coordinates.
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The quality control of the data is performed on many levels. The
HiPAP/HPR system measures more thanis strictly necessary, and
thereby gains the possibility to check the quality of the results.

7.8.1 Local calibration

The  calibration is  primarily @ based on  range
measurementsbetween the transponders. Each range is measured
many times, and the program calculates a standard deviation on
each range. You may examine the measurements, and the ranges
may be measured anew. You may exclude ranges from the
calibration calculations if no acceptable standard deviation is
obtained.

The inverse of the standard deviations are used by the algorithms
as weights when calculating the optimum transponder array
positions.

After having calculated optimum positions for the array
transponders, the APOS checks how the measured ranges fit with
the calculated positions. Ranges that do not fit well have large
range residuals, and these ranges may be measured anew or
excluded before the calibration calculations are performed again.

The APOS calculates the uncertainties of the calibrated positions,
and presents them as error ellipses around the positions.

7.8.2 Global calibration

The APOS uses positions of the vessel, simultaneously received
from a DGPS system and calculated by the LBL system, as the
basis for the global calibration. Only two DGPS / LBL position
pairs are necessary to calculate the origin latitude, longitude and
rotation, but up to many hundreds position pairs may be logged
and used in the weighted least square error calculation. The
calculation is over determined, and distance residuals are
calculated for each position pair. The RMS value of these residuals
indicate how well the position pairs match.

Each position pair has associated statistical information
indicating its uncertainty. This information is used in the
calculations, and it contributes to the statistical data giving the
uncertainty of the origin calculated.

7.8.3 Positioning

During positioning the HiPAP/HPR system normally measures
more ranges and SSBL directions than is necessary. After having
calculated the position, it checks how well the measured ranges
and directions fit with the position. Measurements obviously
wrong may be automatically excluded when the position is
calculated again.
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The APOS calculates residuals of all measurements, and the
uncertainty of the LBL position

The uncertainty of the local LBL position calculated, depends on
several factors:

* The number of ranges and SSBL angles measured, and the
geometrical crossings of the vectors from the transponders to
the transducer.

* The accuracy with which the ranges and the angles are
measured.

* The uncertainty of the sound velocity profile used. You insert
this uncertainty in a menu.

* The uncertainty of the calibrated positions of the transponders
in the array.

The local LBL positions calculated may be presented in global
coordinates. In that case, the uncertainty of the origin is
statistically added to the uncertainty of the local position before
being presented. (The graphical presentation on the screen is
always in local coordinates. The printouts however may be in
global coordinates.)

7.9 Transponder Modes

110

Each transponder may be in one of the following modes.

* SSBL mode. The transponder enters this mode after power on
and after reset. It must be in this mode when being interrogated
as an SSBL transponder.

* LBL calibration mode. The transponder must be in this mode
when performing the subsea range measurements during the
Local calibration.

* LBL positioning mode. The transponders must be in this mode
when measuring ranges from a transducer to the transponders.
In this mode, the transponder is interrogated on an LBL
interrogation channel, which is usually different from the
transponder s channel. The transponder s reply frequency is
decided by its channel number. This mode enables all the
transponders in an array to be interrogated on the same
interrogation channel, while replying on their individual
frequencies.

In the LBL positioning mode, the turnaround delay is set
individually for each transponder. This possibility is used to
prevent the transponder replies being received at the transducer
simultaneously.
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The following paragraphs give an overview of the operations
without going into details. For detailed description of the
operation, refer to the APOS online help system.

7.10.1 Measure ranges

The transponders in the transponder array must all be in the
Calibration mode before the subsea ranges are measured.

The local calibration is primarily based on range measurements
between the transponders. They send the results up to the
HiPAP/HPR system by telemetry. You may choose to request one
transponder at a time to measure the ranges to all the others, or
you may request all the transponders, one at a time, to measure
the ranges to all the others. This operation will last for some
minutes, depending upon the ranges and the number of ranges to
measure. The second option should only be selected when the
vessel has good telemetry communication with all transponders
from a single position. In both cases only one telemetry function
is performed at any one time in the water.

7.10.2 Execute the local calibration

Once the subsea ranges have been measured, the positions of the
transponders in the array can be calculated.

When the APOS has completed the calculations, it displays the
maximum and the RMS values of the range residuals. These
indicate how well the calibrated positions fit with the measured
ranges. If you are not satisfied with the residuals, you should
identify the ranges contributing the most to the RMS value of the
residuals. Ranges with large residuals should be measured again
and the calibration calculations repeated. This iteration may need
to be performed many times before the resulting residuals are
considered to be small enough.

The left part of the screen is normally used to present graphical
information. In the LBL local calibration process, it is better to use
it to display the ranges. Then the display gives an overview over
the ranges, the standard deviations and the range residuals. The
ranges and the standard deviations are updated after each range
measurement. The range residuals are updated after each local
calibration calculation.

7.10.3 Position a vessel or ROV

When satisfied with the result of thelocal calibration, you can start
the positioning operation. First the turnaround delays of those
transponders in the array must be decided, then the transponders
must be commanded to the LBL positioning mode.
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7.10.4 Position a transponder

The transponders are able to measure the ranges to other
transponders, and send the result, on telemetry, to the
HiPAP/HPR system. This capability is used in the transponder
range positioning mode. The transponder to be positioned is
called the master transponder, and it is not part of the TP array.
The master transponder measures ranges to transpondersina TP
array, these other transponders being called the slaves. Up to six
slaves may be used simultaneously by one master. The
transponders in the TP array must be in the calibration mode. The
master is commanded to be in a special TP range positioning
mode, in which it knows the channels of the slaves to which it is
to measure the ranges. The positioning sequence is initiated by the
HiPAP/HPR system transmitting a short message to the master
on telemetry. The master measures the ranges to the slaves, just as
in calibration mode. Only one range is measured towards each
slave. When it has finished, the master transmits the ranges, on
telemetry, up to the HIPAP/HPR system, then waits for the next
request to measure ranges.

The transponder range positioning mode is a flexible and simple
solution for many applications. The drawback is the speed. Both
the ranges and the request to measure are sent on telemetry, and
the master transponder measures only one range at a time. The
time used for a sequence depends on the number of slave
transponders used, and if there are timeouts on the replies from
the slaves. The positions may be updated as fast as once every 12
seconds, though more time may well be required, resulting in a
slower update rate.

7.10.5 Global calibration

The global calibration requires that you position the vessel inlocal
LBL coordinates and that the APOS reads the vessel position from
a DGPS receiver simultaneously. An LBL position and a DGPS
position, logged simultaneously, are named a position pair.

When logging the position pair, the vessel should be drifting to
avoid noise and air bubbles from the thrusters and propellers
disturbing the LBL measurements. 8 to 10 position pairs should be
logged while the vessel is drifting in one position, then the vessel
should be moved to another position and a new 8 to 10 position
pairs should be logged. This procedure should be repeated at
many positions, evenly distributed, in the area covered by the
transponder array. Do not log only while located in the centre of
the area as that will give a high uncertainty for the rotation of the
local north axis.

When logging position pairs, attention should be paid to the
ranges measured and the range residuals calculated. The best
results are achieved when the position pairs are logged when
many ranges are measured correctly and their residuals are small.
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When enough position pairs are logged, the global calibration
calculation is performed. Some position pairs will often have
larger distance residuals than the others. In that case, you may
exclude some of the position pairs with the large distance
residuals and repeat the calculation. When performing the
exclusions, be aware that the position pairs used in the calculation
should be evenly distributed in the area.
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8 EXERCISES

8.1
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Theoretical exercises

Name some applications for HPR systems.

What kind of problems might appear in hydro acoustics?
Name some noise sources that influence in hydro acoustics.
What gives most noise in the HPR serroundings?

Give some examples of circumstances that can cause signal
blockage.

Explain the two types of transmission loss.
What is ray bending?

What is a sound profile?

What does a ray diagram tell us?

What is a transducer?

What is the purpose of the piezoelectic ring in the transducer
element?

Name the different beam shapes for our transducers.

List some of our transducer types.

What is the difference between a transponder and a
responder?

What information can you read from the transponder name?

What does it mean that the transponder works in HPR 300
mode?

What does it mean that the transponder works in HPR 400
mode?

Which frequencies are sent through the water from the
transducer/from the transponder if we use channel B08?

Which frequencies are sent through the water from the
transducer/from the transponder if we use channel B34?

What is a “ping”?
What is pulse positioning with sensor information?
What is telemetry?

Explain the difference in ping count function in HPR300 and
HPR400 mode.
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List the three main positioning principles.
Explain the SSBL principle.

What is the advantage of a SSBL system.
Explain the LBL principle.

What is the advantage of a LBL system.
What is the disadvantage of a LBL system.

What is the main difference between the SSBL and HiPAP®
principle?

What is the main components of an HPR system?
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* Name some applications for HPR systems.
- Reference for Dynamic Positioning systems
- Rig monitoring
- Dirilling monitoring
- Subsea survey
- Subsea inspection
- Acoustic blow out preventer

- Offshore loading

* What kind of problems might appear in hydro acoustics?

- Transmission loss
- Reflection
- Noise

- Ray bending

* Name some noise sources that influence in hydro acoustics.

- Thrusters

- Dirilling

- Own ship

- Other ships

- Other HPR systems

- Wind and waves

* What gives most noise in the HPR serroundings?

- Thruster noise

* Give some examples of circumstances that can cause signal

blockage.

Air bobbles created from thrusters. When they come between the
transducer and the transponder the signal can be blocked. The

problem is largest when going astern with the vessel.
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* Explain the two types of transmission loss.

- Geometrical spreading = the sound energy is radiated
speherically in the water. The intensity will decrease with
increased distance with the factor 1/r°. Geometrial
spreading is not dependent on frequency, only range.

- Absorption = some of the transmitted energy is lossed
caused by heating of the water molecules. The higher
frequency the more absorption.

* What is ray bending?

The hydro acoustic wave does not travel in a straight line between
the transducer and the transponder. The wave will be bent in
different dircetions depending on different temperature, salinity
and pressure layers in the water.

* What is a sound profile?

The sound profile shows us different sound velocities for different
depths.

* What does a ray diagram tell us?

The ray diagram shows us the ray trace from the transducer when
a certain sound profile is used.

e Whatis a transducer?

A transducer is an acoustic transmitter and receiver in one.

* What is the purpose of the piezoelectic ring in the transducer
element?

It vibrates when voltage is applied. It also creates voltage if it is
set into vibrations.

* Name the different beam shapes for our transducers.
- Wide
- Medium
- Narrow
- Tracking
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* List some of our transducer types.
- Narrow beam
- Standard
- HiPAP®
- DPortable
- Duncking
- Tracking

* What is the difference between a transponder and a
responder?

A transponder is triggered by an acoustic pulse. The responder is
triggered by an electric pulse through the ROV umbilical. The
transponder is powered by a battery, but the responder is most
frequently powered by the ROV.

* What information can you read from the transponder name?

- Model name; gives the function and use for the transponder
(SSBL/LBL/ROV/Telemetry)

- Model number; gives infrmation about working
frequencies, depth rating and beamwidth.

- Option; indicates the different extra equipment the
transponder have such as depth sensor, compass, release
function or other.

* What does it mean that the transponder works in HPR 300
mode?

They use HPR 300 channels and frequencies (B01-B09, B11, B22,
B33, B44, B55) and are interrogated with only one pulse.

* What does it mean that the transponder works in HPR 400
mode?

They use HPR 300 channels and frequencies (B01-B09, B11, B22,
B33, B44, B55) and HPR 400 channels and frequencies (B12-B87).
When positioning the transponders are interrogated with two
pulses from the transducer.
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* Which frequencies are sent through the water from the
transducer/from the transponder if we use channel B08?

25000 Hz is sent from the transducer to the transponder.

The transponder answers with: 28409 in first reply pulse
(27777 in second reply pulse)
(27173 in third reply pulse)

* Which frequencies are sent through the water from the
transducer/from the transponder if we use channel B34?

The transducer use 22000Hz in the first interrogation pulse
22500Hz in the second interrogation pulse
The transponder replies with: 30250 in first reply pulse
(28750 in second reply pulse)
(29250 in third reply pulse)

* Whatis a “ping”?

A ping is another word for the pulse transmitted in the water.

* What is pulse positioning with sensor information?

When pulse positioning are used the transponders reply with two
or three pulses. The time delay between the first and second and
between the second and third reply pulse, contains coded
information such as inclination, depth and compass.

* What is telemetry?

The telemtry link uses bursts of seven pulses, all with different
frequencies, transmitted in a sequence to make up a message.
Every burst is 310ms long and the delay between them are 1
second. First a wake up call is sent on the Bxx/ Axx channel. One
second later the telegram is sent. The telegram contains an
address and a command. The serial number is unik for every
transponder and it is therefore used as the address. You can by
telemetry commands change channels, source level, turnaround
delay, receive gain, read depth, temperature, inclination values,
battery status from the transponder, release the transponder etc.

* Explain the difference in ping count function in HPR300 and
HPR400 mode.

In HPR300 mode ping count coding is used.
In HPR400 mode the telemetry link is used.
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* List the three main positioning principles.
SSBL  Super Short Base line

LBL Long Base line

SBL Short Base line

* Explain the SSBL principle.

The transducer sends interrogation pulse(s) to a transponder
which answers with reply pulse(s). The system calculates the
range to the transponder and the direction to where the reply
came from.

* What is the advantage of a SSBL system.

Easy and fast to install and operate. It requires no installation of
transponders on the seabed, only the targets that are to be
positioned must be equipped with a transponder.

* Explain the LBL principle.

The system calculates only the ranges to the transponders and
between the transponders.

* What is the advantage of a LBL system.

LBL positioning will give better position accuracy at greater
distances.

* What is the disadvantage of a LBL system.

LBL positioning is more complex to operate, needs more
transponders than SSBL and are more expensive

* What is the main difference between the SSBL and HiPAP®
principle?

The HiPAP uses the SSBL principle for range and angel
measurments, but the system controls the beam electroncially so
it is always pointing towards the target. The SSBL transducer is
fixed in one position and the beam is pointing in one direction
relative the vessel.

* What is the main components of an HPR system?

Display, keyboard, system controller, transceiver, hoist control
unit, remote control unit, hull unit, transducer.

(VRU, MRU, GYRO, GPS, dGPS)

123



Kongsberg Simrad APOS / SSBL & LBL Operation

Blank page

124 160940/A



Exercises

8.3 SSBL positioning - basic operation

160940/A

8.3.1 Introduction

The exercises will lead you through most of the menus and
buttons for the APOS operator station.

The exercises are used both for the HPR400 and HiPAP® system.

The exercises are written like this:

* Read this text before you start the exercises.

8.3.2 General terms used
Bearing

The horizontal direction of one terrestrial point from another,
expressed as the angular distance from a reference direction,
clockwise through 360°.

Cartesian coordinate system

A coordinate system (local system) where the axes are
mutually-perpendicular straight lines.

Clump weight

Ananchor line element connected at a fixed position on an anchor
line, causing a concentrated vertical force downwards on the
anchor line.

Course

The horizontal direction in which a vessel is steered or is intended
to be steered, expressed as angular distance from north, usually
from 000° at north, clockwise through 360°. Strictly, this term
applies to direction through the water, not the direction intended
to be made good over the ground. Differs from heading.

Datum

Mathematical description of the shape of the earth (represented
by flattening and semi-major axis).

Geodetic coordinate system

A mathematical way of dealing with the shape, size and area of
the earth or large portions of it. Normally UTM coordinates with
reference to a datum.

Heading

The horizontal direction in which a vessel actually points or heads
at any instant, expressed in angular units from a reference
direction, usually from 000° at the reference direction clockwise
through 360°. Differs from course.
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8.3.3 Windows terminology

Windows are the basic objects of the Microsoft Windows
operation system. They will always be displayed with the same
layout and functionality, as long as the system programmer did
not change the configuration. The following paragraphs present
a short description of the most used general properties.

Check box

A small square box that appears in a dialogue box and that can be
turned on and off. A check box contains a tick mark when it is
selected and is blank when it is not selected.

Choose

To perform an action that carries out a command in a menu or
dialogue box. See also Select.

Command

A word or phrase, usually found in a menu, that you choose in
order to carry out an action.

Command button

A rectangle with a label inside that describes an action, such as
OK, Apply or Cancel. When chosen, the command button carries
out the action.

Cursor

The pointer symbol that is displayed on the screen and that can
be moved with the trackball.

Dialogue/Dialog box

A box that appears when the system needs additional
information before it can carry out a command or action. See also
Check box, Command button, List box, Option button and Text
box.

Greyed

Describes a command or option that is listed in a menu or
dialogue box but that cannot be chosen or selected. The command
or option appears in grey type.

List box

A box within a dialogue box containing a list of items. If the list
of available items is longer than the displayed list box, the list box
will have a vertical scroll bar that lets you scroll through the list.
Alist box may be closed when you first see it. Selecting the down
arrow next to the first item in the list will display the rest of the
list.

Menu

A group listing of commands. Menu names appear in the menu
bar beneath the caption bar. You use a command from a menu by
selecting the menu and then choosing the command.
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Option button group

A group of related options in a dialogue box. Only one button in
a group can be selected at any one time.

Point

To move the cursor on the screen so that it points to the item you
want to select or choose.

Radio button

A small round button appearing in a dialogue box. You select a
radio button to set the option, but within a group of related radio
buttons, you can only select one. An option button contains a
black dot when it is selected and is blank when it is not selected.

Select

To point and click at the item that the next command you choose
will affect. See also Choose.

Slider

Used to setting parameter values between a minimum and a
maximum value. Drag the slider in the required direction.

Status bar
Displays general useful information.
Text box

A box within a dialogue box in which you type information
needed to carry out a command. The text box may be blank when
the dialogue box appears, or it may contain text if there is a default
option or if you have selected something applicable to that
command. Some text boxes are attached to a list box, in which case
you can either type in the information or select it from the list.

Title bar

Displays an application-defined line of text. The title bar also
used to move/drag the window.

Toolbar

A collection of buttons to give a fast entry to the most used
commands.

Click

To press and release a button, without moving the cursor. If no
trackball button is specified, the left button is assumed.

Drag

To press and hold down a button while moving the trackball.
Used to move items. For example, you can move a dialogue box
to another location on the screen by dragging its title bar.

Point

Move the cursor to the wanted screen location. Used to prepare
for selection /operation.
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8.3.4 WinKeyboard, trackball and buttons
The WinKeyboard is devided into a Keypad and a Trackball.
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Trackball

The trackball is used to position the cursor on the screen. Each
movement of the trackball moves the cursor. The left button is
used to click on buttons, operate menus and select displayed
symbols. The right button is used to display menus and pop-up
windows. The middle button is not used.

Keypad

The Keypad provides function, numeric and cursor keys. The
numeric keys are used to entervalues into dialogue boxes, the
function keys to select predefined view configurations, and the
cursor to move the cursor.

Function keys:

- F1is used for Help

- F2-F8 to be implemented later
Numeric keys:

- Standard keyboard operation
Cursor with following arrows:

- UP/DOWN & LEFT/RIGHT

- END Go to end of line

- HOME Go to start of line

- TAB Tabulator

- PGUP/PGDWN Go to start/end of page
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8.3.5 Different views/areas in the display

* Let the instructor start the computer and configure the demo
program.

In your display you have three different views; one large area to
the right and two smaller to the left.

You also have a menu line and a toolbar at the top of the display,
a column of transponder symbols to the left and a status bar at the
bottom of the display.
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* Try to move the trackball and see how the cursor moves.
Use the mouse if that is connected instead.
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8.3.6

The APOS Online Help system

When operating the APOS, the Online Help is available by
activating the APOS Help menu button, or the F1 button on the
WinKeyboard. The online help may also be activated from a
dialogue box, provided that the help button is available in that
particular dialogue box.

¢ Try the Help function.

(Point at the Help menu and click once with the left button. Point
at Help (it will turn blue) and click once again. During the
exercises you might need to use this Help menu to find out how
to operate the system.)

22. desember 1998 11:54:35
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There are three options:

- Contents gives you the information listed in different
topics. From Contens you only click once at the word.

- Index gives you the information in alphabetic order. From
Index click once at the word and then click the Display
button.

- Search gives you the option to search for any word you
want to find out more about. From Search you can write the
word then click the List options button. Double click at the
word from the list.

e C(Click at the Search tab and enter the word “Screen” in the
display and press the List topics button.

¢ Select one of the words from the search result menu and click
then at the Display button to get more information.

051:Master Controller

Eie_ i 2es: [T -]
_| 2|N| (X] = i

ack Folward Stop  Refresh  Print  Options

Cﬂntentsl Index  Search I I

Type in the keyweord to find: The SCl'EEl'l

Iscreen

%Lﬁ%

Below 15 a reduced copy of the mam screen. The screen is donded mio three view areas. One may
BI7 List Topics |
select among different wiews (tumernic, Cartesian, polar of inclination wiew) i each view areas.
f Select Topic to display: -~=4-_4ﬂ =f“——
B The Screen
Vessel properties 1
B2T Screen Yiews -
The File menu i e
Getting started

The Positioning Ohject menu has the following
Cartesian Yiew

The Fitter dislog

Positioning

Show Error Elipsis

Alarms

The too";ﬂ\ree different views

The Paositioning toolbar

» Cait. View
Polar View
Humeric: View

Mowve the mouse cursor to a view and press the right mouse button. eietionied) The

current view is indicated with a dot in front. Select another wiew by selecting in the menu.

Zoom and scroll.

The Cartesian and Polar view may be zoomed and scrolled by using the mousefrollerball  Use the scroll

har tn the richt and hattem ta eerall the siesr Vo manr either drao the eerallhar by clicliing on the har =

For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

160940/A 131



Kongsberg Simrad APOS / SSBL & LBL Operation

* Try to find information about Screen Views by using the Index
button and selecting a topic you want to know more about.
Remember to click at the Display button.
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* You close the window by clicking the X symbol in the upper

8.3.7

right corner of the Help window.

Filter presentation

The filter is a toggle function that will toggle filtered positions on
or off. When filter is On the positions and values displayed will
be filtered and will not be as “jumpy” as they might be with filter
function Off.

In the numeric view the heading describes the chosen
presentation; Filtered position data or Measured position data.

Check from the Presentation menu that there is a checkmark
to the left of Filter. This means that the filter is ON.
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8.3.8 Activating transponders

Prior to activating transponders, the system should be set up with
the transponders available on the vessel/rig. This will simplify
the operation of the system. The transponder setup is normally
aone time operation and needs only to be changed whenever new
transponders become available.

We assume the installation of the system has been carried out and
the system configuration with correct transceivers and
transducers etc. is correct.

8.3.8.1  Activating transponders, method 1

» Start interrogation of transponder B17 with an interrogation
interval of 4 seconds.

The interrogation interval decides how often you want to send
an interrogation pulse to the transponder.

* In this first exercise start positioning from the Positioning
menu and the SSBL Positioning submenu.

(Click at the Positioning menu and then at SSBL Positioning from
the pop-up menu)
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e Select transponder number B17 if it is not already in the

display, enter the interrogation interval, enter a tick mark in
the Activate check box and click the Apply button.

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
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Check that the transponder symbol and the position values are

presented in the display.
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8.3.8.2 Activating transponders, method 2

¢ Select channel number B18 and click at the Advanced button
to open another window with more details.

* Find out the purpose of the parameters in the new window:
- Installed Transponders
- Activate
- Interrog. interval
- Transponder type
- Transmit transducer
- Beam
- Transmit Power
- Max range
- DPosition offset
- Operation
- Deskew
- Depth

* Enter 5 seconds interrogation interval, enter a tick mark in the
Activate check box and click at the OK button.
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8.3.8.3 Activating transponders, method 3

* Move the cursor to the last transponder symbol in the
Positioning toolbar and click left mouse button once.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 11:53:25
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You have now activated the transponders and their symbols and
positions will be displayed in the different views.
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8.3.9 Scaling the view.

e Change view in the large window to a scale that fit the
operation. Try 20m as scale.

(Move the cursor to the window and click right mouse button
once. Move the cursor to Display Scale and a submenu appeares.
Move the cursor to 20 and click once.)
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* Increase and decrease the scale without using any menus.

(Place the cursor somewhere in the window, hold the left mouse
button down while you drag the mouse. A square will appear.
Release the mouse button.)
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051:Master Controller

* Set View center between two of the transponders.

(Move the cursor to the window and click right mouse button
once. Move the cursor to Set view center and click once. A new
cursor appeares. Place this cursor between two of the transponder

symbols and click once.)

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

22. desember 1998 12:03:25

i

5| 2|%| zlo| © Kl 2] sle]
| —

s ¥ [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 55.5 328.6 1991.1 80
B18 45.8 323.4 1986.1
y B27 35.2 286.6 100.1
B18
Zoom Full 60
B27 ISI
nter
Scrall b Origin B17
Drientation 3 4
Measure B18
Transc. Head Foll Pitch Shiws Enror Elipsis
Mipap__ 30.2 0.1 0.1 Show Locations 20
FHPR 400 30.5 0.2 0.2 Lart. Wiew _*_
# Polar View B27 E
———  Mumeric View # |
100 Inclination Yiew 40 2 MK Sim?a‘:i 40 60 80
ead: m’ 0 ﬁ? @
30.2°
R 20
40
70 / 90!
w.0s.0 |60 4.0
60
80
oll: w =
011 1 Kl 4 7
[HiPAP: Navigation [HPR: 400; Havigation

Set as view center point
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* To get the origin in the center of the window press right mouse
button when the cursor is in the main display and click at
Scroll to Origin.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:05:10
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
| ‘ ‘ Il

1
s N [140 |
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 54.7 329.5 1991.1 120
B18 51.0 318.1 1986.2
y B27 35.5 285.8 100.2
B18
Zoom Full 100
B27 Display Scale 3
80
Measure
Transc. Head Foll Pitch Shaw Errar Elipsis
HipaP 21.7  -4.0 -4.1 Show Locations 60
MPR 100 21.5 -4.1 -4.1 Cart, Visw
* Polar View
£ B17
Humeric View + 0 H
Inclination Yigw B18
sad: 1 [0 N —_
21.7°
D 2
B27 E
120 100 80 60 40 2 MK Simrad 40 60
70 /
10 0ls0 |60 |4.0 |20
& o
40
oll: w =
-4.0° J Wy

[HiPAP: Navigation [HPR: 400; Havigation

Scroll wiew g0 origin iz in the center
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8.3.10 Vessel orientation
* Try different orientations for the vessel.

(Place the cursor in the main display, press right mouse button,
move the cursor to Orientation to get a new submenu and press
then left mouse button on the orientation you want to try)

Notice the North arrow and how the measured positions are
presented in the different views.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:06:01
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 |
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 51.9 342.5 1991.1 80
B18 56.7 321.7 1985.9
7 B27 35.6 286.3 100.2 Zo0m Ful
Al Dizsplay Scale 3
Set Wiew Center 60
B27 Scroll b Origin "
Orientation d v Nothup B17
Measure Baw up o
Shaw Enar Ellipsiz Baow Jaft
) Show Locations Bow down
Transc. Head Foll Pitch Bow right
Hipap 15.9  -5.1 -4.9 il i 7 5
HER 100 20.1  -5.0 ~1.9 O B i ¢,
Mumeric Yiew
Inclination Wiew B27 E il
100 80 60 40 20 MfoSim?a‘l“l 40 60 80
ead: m’ 0 ﬁ? @
19.9°
3 o
40
70 /
w.0s.0 |60 (4.0 12.0
& i
80
Kl N H s
Eow up [HiPAP: Navigation [HPR: 400; Havigation

* You will now be presented a question whether you want the
Numeric view to have the same orientation or not.

e C(lick at Ja/Yes.
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:06:43
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

i

5| 2|%| zlo| © Kl 2] sle]
| —

s T 100 =l
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 39.7 308.0 1991.3 80
B18 51.3 294.1 1986.3
y B27 35.5 264.8 100.2
B18
60
B27
40
Transc. Head Foll Pitch +
HipaP 20.5 -4.9 -4.8 B8 B17 20
MPR 100 20.3 -5.0 -1.8
FNET —
100 80 60 & 20 MK Simmad 40 60 80
- 0 B27
FPESENUE N
20.5°
3 20
40
70 /
w.0s.0 |60 (4.0 12.0
& i
80
oll: w =
-4.9° | [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Select the orientation you prefer.

North up is used in the following screen dumps.
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8.3.11 Simple measurement

There is a small measurement tool we can use in the numeric and
polar view.

* Before you go further notice the range and bearing to one
transponder.

¢ Use the measurement tool to control the values.

(Place the cursor in the large window and press right mouse
button. Enable the Measure tool from the submenu. Place the

cursor as close as possible to the transponder and press the left
mouse button.)

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

22. desember 1998 12:09:03

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 64.9 335.6 1990.7 80
B18 48.9 308.4 1986.0 Zoom Full
y B27 35.6 285.8 100.2 Digplay Scale 3
B8 Set View Center +
Scroll to Origin B17 60
B27 Orientation 3
Shaw Ernor Ellipsis
Show Locations + 4
Transc. Head Foll Pitch . %alrl \SEW B18
g Polar View
HipaP 30.0 0.0 0.0 Mo View 20
F"PR 400 29.7 -0.2 -0.2 Inclination Wiew -*-
B27 E
7 Tnm —
100 80 60 40 2 MK Bimmd 40 60 80
P
30.0°
20
40
T0
w.0s.0 |60 4.0
60
80
oll: w =
0.0° T} Wy
Measure on screen \HiPAF’: Navigation \HF'F! 400; Navigation
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:10:08
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

i

5| 2|%| zlo| © Kl 2] sle]
| —

s ¥ [100 |
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 53.9 335.7 1991.2 80
B18 62.0 324.1 1986.1
y B27 35.2 286.4 100.2
B18
60
B27 +
B18  pg17
40
Transc. Head Foll Pitch
HipaP 35.6 2.8 3.0 20
HER 400 35.4 2.7 2.7 f= ey #
B= 286.19 —
B27 T E
Vi ~ il
100 80 60 40 MK Simrad 40 60 80
PESSBUEN [
35.6°
R 20
40
70 /
w.0s.0 |60 (4.0 12.0
& j
80
oll: w =
282 Kl 4 7
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

e Compare the values from the small window that appears.

¢ Disable the Measure tool
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8.3.12 Error ellipsis

Error ellipsis indicates the quality of the measurements.

The distance from the center of the positioned object to the ellipsis
represent one standard deviation.

* Show error ellipses around your transponders. Change
scale/division to get the ellipsis inside the window.

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

22. desember 1998 12:12:44

i

5| 2|%| zlo| © Kl 2] sle]
| —

s ¥ [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 58.4 325.1 1990.9 80
B18 50.8 327.8 1986.3
y B27 35.3 285.6 100.3
Al Zoom Eull
Display Scale 3 60
B27 Set View Center
Scroll to Origin +dn
Drientation 3 B18 40
Transc. Head Foll Pitch
HipaP 38.8 4.3 4.2 —— 20
Lart. Wiew
HPR 400 38.8 4.5 4.4
* Polar View
Humeric View B27 E il
100 Inclination View 40 MK S/im?a‘:i 40 60 80
ead: m’ 0 ﬁ? @
38.8°
R 20
40
70 /
w.0s.0 |60 (4.0 12.0
60
80
oll: w =
4.3° | [
Show Error Ellipsis in wiew \HiPAF’: Navigation \HF'F! 400; Navigation

160940/A

145



Kongsberg Simrad APOS / SSBL & LBL Operation

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:13:13
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=] Bw| zlo| ® [ Kl z] sle]
1 [ \ \

2 e 3
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 56.8 328.5 1991.1 80
B18 52.86 322.4 1986.0
y B27 36.1 285.8 100.0
B18
60
B27
B17
B18 40
Transc. Head Foll Pitch
HipaP 36.9 3.5 3.5 20
HPR 400 37.2 3.6 3.6 @
B27 E
L
100 80 ] 40 K ém?a‘l“l 40 60 80
PSRN
36.9°
R 20
40
70 /
w.0s.0 |60 (4.0 12.0
& i
80
oll: w =
3.5h" | [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Turn off the error ellipses.
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8.3.13 Polar view

When you start this course computer Polar View should be in the
large right window, Numeric View in the upper left window and
Inclination View in the lower left window.

You can have the same view in all the three areas or different
views in each of them.

The options are

Polar (Range-Bearing-Depth)

Cartesian (North-East-Depth)

Numeric (Item-Position)

Incination (Roll-Pitch-Head / Tilt- Azimuth / X-tilt-Y-tilt)

8.3.14 Cartesian view
* Change the view to Cartesian in the main window.

(Place the cursor in the main window, but not above any of the
symbols, and press right mouse button. Move the cursor to Cart.
View in the pop up menu and press left mouse button.).

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:13:55

File Miew Presentation Positioning LBL Amay  System  User  Configure  Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 51.7 341.9 1991.3 80
B18 53.4 315.5 1986.0
y B27 35.3 285.5 100.1
B18
Zoom Full 60
Display Scale »
B27
Set View Center +B1 7
Scroll to Drigin +
DOiientation 3 40
M B18
Measure
Transc. Head Roll Pitch Shaw Ermar Ellipsis
F"ipu 34.0 1.0 2.0 Show Locations 50
HPR 400 34.1 2.0 2.1 *
® Palar VYiew B27 E
——  Numeric View 7= |
100 Inclination Yiew 40 M{K Simrad 40 60 g0
ead: m’ 0 ﬁ? @
34.0°
R 20
40
70 / 90!
w.0s.0 |60 (4.0 12.0
60
80
oll: w =
L.9° Ll J o[
Select Cartesian View \HiPAF’: Navigation \HF'F! 400; Navigation

160940/A

147



Kongsberg Simrad APOS / SSBL & LBL Operation

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:14:25
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

e

5| 2|%| zlo| © Kl 2] sle]
| —

s ¥ [100 |
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 53.a 332.1 1991.1 80
B18 63.2 316.5 1985.9
y B27 36.1 285.3 100.1
B18
60
B27 +
B18 B17
40
Transc. Head Foll Pitch
HipaP 31.1 0.5 0.5 20
HPR 400 31.4 0.7 0.7 '*.
B27 E
7 e -
=100 -80 -60 -40 -20 MK Simrad 40 60 80
PSRN U
31.1°
R -20
-40
70 /
w.0s.0 |60 4.0 12
& -60
-B0
oll: w =
0-18= Kl 4 a7
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

¢ Change the view back to Polar view in the main window if you
prefer that presentation.

Cartesian is used in the following screen dumps.
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8.3.15 Numeric view

e Control that you have a numeric view in the upper left
window.

In this numeric view we can choose if we want North-East-Depth
presentation or Range-Bearing-Depth presentation.

* Disable Polar presentation to get North-East-Depth.

(Move the cursor to the Numeric View area and press right mouse
button. Disable Polar so that there is no tick mark to the left of
Polar.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:15:01
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 I
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 52.2 335.2 1991.0 80
B18 49.1 321.6 1986.1
y B27 36.0 286.4 100.1
B18
’— 60
Eesolution 3
B27 —
Orientation 3 +
Bearing ta B17
Wiew 3 +BT 3 4
Cart. View )
T:l.:an Polar View oll Pitch
APD  Wymeric Vigw 1.1 -1.1 20
PR |nclination View 1.0 -1.0 _*_
B27 E
= -
-100 -80 | -60 -40 - MK Gimmad 40 60 80
o T I
27.7°
R ~20
-40
T0
w.0s.0 |60 (4.0
& -60
-B0
oll: w =
-1.1° | [
Select Cartesian or Polar values [HiPAP: Navigation [HPR: 400; Havigation [
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:15:22
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s N [100 =
MK Si Filtered Position data:
f Item Horth East Depth
7 B17 47.9 -25.3 1991.2 80
B18 35.1 -29.8 1986.3
& B27 10.1 -34.0 100.0
B18
60
B27 +
B17
B18
Transc. Head Foll Pitch
HipaP 25.9 -2.0 -2.0 20
MPR 100 26.2 -1.% -1.9 ¢,
B27 E
= -
=100 -80 -60 -40 = MK Simrad 40 60 80
=20
-40
-60
-B0
4 a7
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

150 160940/A



Exercises

8.3.16 Resolution

¢ Change resolution to 0 decimals in the Numeric View.

(Move the cursor to the Numeric View area and press right mouse
buttom. From the Resolution submenu choose 0 decimal.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:21:15
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

s ¥ [100 |
MK Si Filtered Position data:
f Item Horth East Depth
7 B17 47.0 -22.9 1991.2 80

B18 37.2 -24.6 1986.3
& B27 10.2 -34.3 100.3
B18

PBolar 60

B27

Besolution 0 decimals
Yiew ¥ 2 decimak +
40
Cart, View B18
Transc. Colariew L Pitch
o PR 20
PR 40C Inchnation Yew ﬁ *
B27 E
% 160 -
-100 -80 -60 -20 20 | gudinnm 40 60 80
PSRN |
34.8°
R -20
-40
70 /
w.0s.0 |60 (4.0 12.0
&
-B0
oll: w =
2.4° | [
Zero decimals HiPAP: Navigation HPR 400; Kavigation
I \ \ |
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051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

22. desember 1998 12:21:49

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

[]

Z| RI%| zlo| ® K| 2| ale|
] —

s 100 El
MK Si Filtered Position data:
f Item Horth East Depth
7 B17 a8 -25 1991 80
B18 43 -33 1986
y B27 10 -34 100
B18
60
B27 +
B17
B18 40
Transc. Head Foll Pitch
HipaP 37 4 1 20
HPR 100 37 4 1 *_
B27 E
Z 165 -
=100 -80 -60 -40 MK Simrad 40 60 80
ead: N 0 ﬁ? @
37.4°
R -20
-40
70 /
w.0s.0 |60 (4.0 12.0
K -60
-B0
oll: w =
3.6 Kl 4 a7
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation [
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The orientation menu decides whether the position data is
presented relative the vessel’s heading of true north.

e Try this function.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:22:16
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s ¥ [100 |
MK Si Filtered Position data:
f Item Horth East Depth
7 B17 49 -23 1991 80
B18 a8 -33 1986
& B27 10 -35 100
B18
Polar 60
B27 snlutmn 3
Origntation
pig B17
40
Lart. Yiew
Polar View
Transc , yumeric Yiew L1 Pitch
ipPAP Inclination Yiew i 4 20
EPR 40T 3T 4 4 '*
B27 E il
7 Tan
-100 -80 -60 | -40 0 | wkdimm 20 60 80
S T
38.8°
R -20
-40
70 /
w.0s.0 |60 (4.0 12.0
&
-B0
oll: =
TN Kl 4 a7
Eow up [HiPAP: Navigation [HPR: 400; Havigation
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8.3.17 Inclination view

In the Inclination view you see roll, pitch and heading values for
the vessel. You can also present information from an inclinometer
transponder and in two ways; x and y tilt or tilt and azimuth.

* Try different rotations for the vessel’s roll, pitch and heading
presentation by entering the Rotation submemu.

* Select an inclinometer transponder as Sensor.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:23:53
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
-y T N [100 =
MK Si Filtered Position data:
f Item Fwad Sth Depth
7 B17 20 -51 1991 80
B18 15 -49 1986
7 B27 —14 -33 100
B18
60
B27
+ B17
B18 40
Transc. Head Foll Pitch
HipaP 39 5 5 20
HPR 400 39 5 5 .*,
B27 E
i
0

7 Tan
-100 -80 |-60 |-40 MiKSimrad 20 60 80

ead: N
356.2°
\ / -20
-40
70 Lat. Yiew
oG Folar View
Numeric View -60
* Inclination View
-B0
oll: w =
TN Kl 4 a7

[HiPAP: Navigation [HPR: 400; Havigation
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* Use the arrow keys to change the scale in the Inclination View
and select the scale you prefer.

* Notice that the valus are presented as Tilt and Azimuth

* Disable Polar to get x-tilt and y-tilt presentation in the
inclination view.

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

22. desember 1998 12:25:10

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
- T N [100 =
MK Si Filtered Position data:
f Item Fwad Sth Depth
7 B17 25 -40 1991 80
B18 11 -50 1986
& B27 -1 -31 100
B18
60
B27
_|_ B17  |gp
B18
Transc. Head Foll Pitch
HipaP 34 2 2 20
HPR 400 34 2 2 ,*,
B27 E
7 Tan -
-100 -80 -60 -20 -20 |y dimnm 20 60 80
T -20
O
| Settings
Sensor 3
Alarm -40
Rotation » ke
LCart. View
|~ Polar ¥iew -60
Humeric: Wiew
+—" # |nclination Yiew
-B0
ilt: =
235 Kl 4 a7
Show polar [tilt/azimuth) \HiPAF’: Navigation \HF'F! 400; Navigation
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 22. desember 1998 12:25:31
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

L Il
-y T N [100 =
MK Si Filtered Position data:
f Item Fwad Sth Depth
7 B17 31 -51 1991 80
B18 14 -586 1986
& B27 -10 -31 100
B18
+ *
B27 B17
B18 40
Transc. Head Foll Pitch
HipaP 32 1 1 20
HPR 400 33 1 1 *_
B27 E
7 Tan -
=100 -80 -60 -40 =20 MK Simrad 40 60 80
=20
-40
-60
-B0
|1 N H s
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Change back to Vessel as Sensor.
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8.3.18 Position window

* Present one of the transponders position data in the large
window with Cartesian View.

(Move the cursor above the Transponder in the view and press
right mouse buttom. Select Position Window)

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 08:13:02

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
= _I_I Zzlo| K[ Kl 2] slo]
1 | | il
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 54.0 320.1 1%991.6
B18 47.1 318.5 1986.2
& B27 36.1 286.2 99.9
B18
B27
Properties
-F Tianzponder
Set Mame
Transc. Head Foll Pitch Gt
Hipap 36.5 3.4 3.3 Eilter
FHPR 400 36.4 3.3 3.1 .*, Position &lam
Measure fom .
Delete |
= 7 Tan
100 80 6l a0 40 60 a0
MK Simrad
ead: /\/(\—*
36.5°
20
10
10.0ls.0 )60 4 o 2 o
60
80
oll: -
3.4° T 2w
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 08:13:49
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

_I_I_IMEI‘I_EI‘EIAIQ\

1
b H [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 34.7 349.7 1992.1 50
B18 57.9 310.2 1986.2
y B27 35.8 286.3 100.4
B18
60
B27
40
B17
Transc. Head Foll Pitch
HipaP 30.1 4.6 4.5 35.85 20
HPR 400 38.9 1.5 4.5 286.31
100.36 B27 E
100 80 6l a0 7 Ton 40 60 a0 -
MK Simrad
P ANURRN
39.1°
20
10
90
10.0ls.0 j6.0 (4.0 Z.U
60
80
oll: -
4.6° T 2w
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Try this Position Window function both with Cartesian view
and Polar view and notice the difference in presentation.

23. desember 1998 08:15:40

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

_I_I_IMEI‘I_EI‘EIAIQ\

_M

100 =
MK Si Filtered Position data:
f Item Range Bearing Depth
7 B17 56.3 332.2 1991.1 80
B18 45.5 316.2 1986.2
7 B27 35.9  285.8 950
B18
N = 49.82
60
E = -26.29
B27 e snoe e
= 3282 B17
_ 16
31.51 40
D= 1986.21
. Incl X= 0.38 B18
Transc. Head Foll Pitch incl Y=-0.19
Hipap 37.8 1.2 3.0 N=_ 9.5 50
HPR 400 38.1 1.1 4.1 E- 34.53-*-
D= 199.92 B27 E
7 Tan i
=100 -80 -60 -40 0 MK Simrad 40 60 80
‘I—[ead: /\/(\'7
37.8°
=20
-40
10.0ls.0 )60 4 o 2 o
-60
-B0
oll: -
4. 2° B Wy

For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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8.3.19 Changing name of a transponder.
* Rename transponder B27 to ROV B27.

(Place the cursor above the transponder symbol and click the
right mouse button. Click at Set Name.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 08:16:19
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¢ Enter the new name in the new small window and click the OK
button.
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8.3.20 Center object

* Present one of the transponders in the center of the display

window.

(Move the cursor above the transponder in the view and press
right mouse buttom. Select Center)

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 09:00:39
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8.3.21 Filter

Each positioning object may have an individual set value for the
Kalman filter used by the system.

* Enter the filter dialog.

(Move the cursor above the transponder in the view and press
right mouse buttom. Select Filter)

051:Master Controller APOS - Demo Mode : Simulator Active - SSBL POSITIONING 7. januar 1999 07:50:15
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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The default value is filter factor 5 and no prediction.

For fast moving vessels or ROVs use a smaller filter value than
default.

For slow moving vessels use a larger filter value than default.

If the update rate is slow, prediction will update the screen with
predicted values in between each measured value.

You se the Presentation menu to set filtering ON. This will display
all positioned items with use filtered values.
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8.3.22 Position alarms

If transponder B17 is more than 40 metres away from the vessel
we want an early warning. If the distance is more than 60m we
want a warning. An alarm has to be presented if if the range is
more than 80 metres.

* Create alarm circles around your vessel.

The simulator is not configured to use this function but you will
still be able to learn how to create the circles.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:02:45
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¢ Remember to enter a tick mark in the Alarm On check box.

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

051:Master Controller

23. desember 1998 09:03:22
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Z| 2| zlo| 8| 2 ale|
1 | | | il
e H [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
i || [ —se e D0 z
o o =
7 ROV 35.7 205, 5l ]
B18
- Pasition alamm
ROV B! H
Alam Object |B17 =] dEm i
Outer &larm IEU
Transc. Head Roll Outer ' athing ISD Nomal Distance
iPAP 39.8 4.9
F"l Duter Limit |47
HPR 400 39.9 1.9
Inner Alarm E .
Inner Warning 4 [] 80
ead: /((\’7 Inner Limit
359.8°
Help |
MJK Simrad
i
10.0ls.0 )60 4 o 2 o
60
80,
oll: -
4. 9° 4 T 2w
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
160940/A

164



Exercises

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 09:03:51

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
e H [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
Bz B17 59.7 329.9 1990.8 50
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Try other limits if you want.
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8.3.23 Inclination alarms.

* Let data from the inclo transponder be displayed in the
Inclination View.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:15:27
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051:Master Controller

For the inclo transponder you want to have a warning if the tilt
is more than 2° and an alarm if the tilt is more than 3°.

* Configure the alarm circle.

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

23. desember 1998 09:16:02
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Remember to enter the tick mark in the Alarm On check box.

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

23. desember 1998 09:16:29
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APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 09:16:56

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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* If no warnings or alarms are presented, try to decrease the

alarm circles.

169




Kongsberg Simrad APOS / SSBL & LBL Operation

8.3.24 Alarm view

* Let the Alarm view be displayed and see if you can find the
alarms/warnings you caused.

(Click at the red triangle symbol in the toolbar)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:18:33
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

You acknowledge the warnings and alarms by clicking the »*
button at the top of this window.
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8.3.25 Transponder configure

* Take a look at the Transponder configure for one of the

transponders.

(Place the cursor above B17, click right mouse button and select
Transponder. It is also possible to select Transponder from the
Configure menu and then enter the wanted transponder.)

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 09:50:05

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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8.3.25.1 Transponder Setup
* Find out the purpose of these parameters in this new window:
- Nav. Tx power
- Tel. Tx power
- RX Gain
- DPulse length
- Mode

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:50:49
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= 2%| zlo| T [TE| 2] ale]
I \ \

b

=
=
b
&

I ¥ oo L

ansponder Configure [x]

Filtered Po:
Item Range

Tr

S

(17 52.4 HFF, 400 5PT
817 B = I Serial rumber |5DW hi F FElEase & Denttn €8 [nclinometen A
S|l [rov 356 Tewel [ & | Pemonctar ) Congazs 9 Vit Fenas

o
@

)
0
=
=9

Transponder Setup | Tranzponder Funcl\unsl T Rx D\agnusticsl Telemetry Transducerl

i Transponder Parameters | [ Mode& TAD&LIC— Prograrm version
- S S Mode————
:ij,;ATx.Powel f'ﬁa: & SSBLTR Turr Around Delay
S * Hil ' LEL Calib .06
Transc. Head = High  Low  LEL Pas. Last updats
iPAP 23.17 C Low CLBLTpPos. |\
PR 400 21.1  Minimum *f_l_d‘sse length-  LEL Muli Char:z:l[lflgca]hun
ms " Disabled l—_l
i Tel TwPower | | " Ems " Responder Mane ad [ I — il
——————————— " Marimum ; 7 ms 60 80
e — * Hi B ms
Head: ? ; [‘;?:  ams ~ Batter ID_
23.7° o Ping Count (1000] Tx wh
" Minimum  10ms
Set Defaults | Fiead I Ax IU wh
| Change (Mo Tell | Help
Help
80
N H s
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

172 160940/A



Exercises

051:Master Controller

* Read transponder parameters from the selected transponder.
(Click at the Read button)

Telemetry is executed.

We have no transceiver connected and there is no simulator for
the values we read. Click therfore the Cancle button.

File  “iew Presentation Positioning

APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:52:28
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We want the transponder to use High power when navigating
and when sending telemetry.

¢ Change power to High and send the command for changes to
the selected transponder.

(Enter the values and click the Set button)

Telemetry is executed.

We have no transceiver connected and there is no simulator for
the values we set. Click therfore the Cancle button.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:53:01
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* Read battery status for the selected transponder.
(Click the Read button in the Read battery window)

Telemetry is executed.

We have no transceiver connected and there is no simulator for
the values we read. Click therfore the Cancle button.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 09:53:46
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051:Master Controller

8.3.25.2 Transponder Functions

* Click at the Transponder function tab to

new window:

Enable SSBL Tp

Disable Tp

Reset

Channel

Switch channel

New channel

Set with

Set without telemetry
Scan for channel

Sensor - Enable function
Sensor - Disable function
Sensor - Last values
Read data

get this new window.

Find out the purpose of these parameters and buttons in this

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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* Read data from the selected transponder to get latest values
from it’s sensors.

(Click at the Read Data button)

Telemetry is executed.

We have no transceiver connected and there is no simulator for
the values we read. Click therfore the Cancle button.

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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8.3.25.3 Telemetry Transducer
* Click at the Telemetry transducer tab to get this new window.

From this window you select which transducer you want to use
when sending telemetry messages to the selected transponder.

You aslo select how much power to be used in telemetry and the
max range for this transponder.

* Try to make a change.

23. desember 1998 09:57:21

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
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8.3.26 Default parameters

The Default parameters submenu is used to adjust some of the
default parameters for the system. The values specified in this
submenu are used in operations started from other submenus
when parameter value default is selected from those submenus.

* Enter the Default parameters submenu from the System
menu.
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HPR 400 0.0 5.0 5.0 ¢,
ROV B27 E
=

S Tan
100 80 60 40 MK Simrad 40 60 80
P Tl
40.1°

k=

20

40

60

30

-

N H s
Setup default parameters \HiPAF’: Navigation \HF'F! 400; Navigation
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051:Master Controller

The Max range parameter sets the maximum search range of the
system when waiting for a reply on the selected transponder
channel.

Do not set this value too low as this will prevent the
HPR/HiPAP® system from detecting the direct replies from the
transponder. The system may detect a reflection of the previous
reply signal, giving a wrong and unstable position.

In general as low power as possible should be used in navigation
and telemetry to avoid retrigging of the transponder and

interference with other HPR /HiPAP users.

* Change default parameters as follows:

Max range 2005
Nav. Tx power High
Tel Tx power  High

Transducer

If more than one listed, select one of them

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

23. desember 1998 10:04:07

=] 20| zle| T K| 2] slel
| — \ \ Il
e H [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
Bz B17 56.5 336.0 1991.0 50
B18 53.8 323.5 1986.0
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E
 Tel TxPower | fSim'r‘;d 40 50 80 -
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21.4° = High
: i Low
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0K I Cancel | Help |
60
80
N H s
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:04:55
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
Lalerr | ogiz2a1o0451 | slarm [Postion tineout B17 Il
e H [100 B
MK Si Filtered Position data:
f Item Range Bearing Depth
Bz B17 49.0 336.9 1991.2 50
B18 56.0 325.4 1986.0
7 ROV 36.1 285.7 100.1
B18
60
ROV B!
B18" g7
Transc. Head Foll Pitch
HipaP 24.5 -2.7 -2.8 20
MPR 100 23.% -3.0 -3.0
ROV B27 B
100 a0 60 40 20 7 Tan 10 60 80 —
MK Simrad
PSRN
24.5°
L]
\ 10
2/ i
80
4 7
[HiPAP: Navigation [HPR: 400; Havigation

For Help, press F1

* Explain why you loose contact with only some of the
transponders.

* Increase Max range until you get reply from all of the
transponders.
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8.3.27 Manual sound velocity

As you know from the theoretical section the sound velocity is
important for the accuracy. We can enter the sound velocity

manually or use sound profiles.

* Find out the fixed values for the sound velocity.

(Choose Sound Velocity from the System menu.)

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

File “iew Presentation Pogitioning LBL Array [

Cull User  Configure Help

23. desember 1998 10:06:17
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MK Simrad
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80
N H s
Set Sound Velocity data [HiPAP: Navigation [HPR: 400; Havigation
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23. desember 1998 10:06:49

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

051:Master Controller
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| zI%| zlo| ® [ K| %] ale|
: ‘ ‘ Il
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A s B
MAE Si Filtered Position data:
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- . Cancel
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3
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80
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2.4° o A
[HiPAP: Navigation [HPR: 400; Havigation

For Help, press F1

In this window you can enter the fixed values you might have
collected and standard deviation for them.

* Let the system use a sound profile as input.

(Enter a tick mark in the Use sound profile check box.)
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8.3.28 Sound profiles

You might have got severel sound profiles on your computer hard
drive or at a floppy disk. The profiles might be taken in different
areas at sea and at different time of year.

* Display the sound profile currently used by clicking the Sound
Profile button in the toolbar.

APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:07:25

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help, press F1

[HiPAP: Navigation [HPR: 400; Havigation
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* Enter another sound profile from the hard drive and display
it. Use this file: d:\WinHPR\Data\Sv_prof3.svt

(Choose Open from the File menu in the Sound Profile Viewer.

Select then the file and click the Apne/Open button.)

051:Master Controller

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 10:08:05
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* Let this profile be the active profile used by the system.

(Select Set Active Profile from the File menu in this window.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:09:07
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Exit the Sound Profile Viewer and enter it again to control that
the new profile has become the active one
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* Enter a sound profile from the floppy disk if available.

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

23. desember 1998 10:10:51

=] Bw| zlo| ® [ Kl z] sle]
| | \ \

Filtered Position data:
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8.3.29 Installing transponders

Assume you have bought a new SPT transponder with depth and
release function.

* Configure the new transponder.

(Select Transponder from the Configure menu.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:12:04

=] Bw| zlo| ® [ Kl z] sle]
| | \ \
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* Click the Add button to get this small new window, New
Transponder.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:13:19
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
| — \ \ | Il
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For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Enter the serial no, channel no, transponder type and function.

¢ (Click at the OK button.
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* Select values for the transponder parameters and click OK.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:13:41
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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* Interrogate the transponder with an interrogation interval of

5s.

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

23. desember 1998 10:18:16

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:18:35
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Release the transponder.

(Enter Transponder from the Configure menu. Select the
transponder and click Transponder Functions tab to get to the
right window page. Press then the Release button.)

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:19:31
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* Confirm that you want to do the function.

23. desember 1998 10:19:49

APOS - Demo Mode : Simulator Active - S5BL POSITIONING

051:Master Controller
File “iew Presentation Pogitioning LBL Aray  Spstem User
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051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:20:14
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help, press F1

The demo program is now simulating telemetry to the
transponder.

The decreasing depth value for the transponder is not simulated.
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8.3.30 Output to other computers
When the system was installed outputs were configured.

* Enter the menu and take a look at the options and how the
configuration is done.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:22:23
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8.3.30.1 Available outputs overview
The Outputs dialog is used to configure outputs to other systems.

The APOS may output data on several different formats to either
a disk file, the printer, the network or a serial port.

This first page is an overview that shows which outputs that are
defined.

The other pages are used to enable the output and select what
should be sent on each individual output.

A green check mark in front of the output name indicates that the
output is active.

You click on the tab with the output format of interest to define
and configure an output.

051:Master Controller APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:22:52
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=) 2| zle| ® Kl Z] ale]
| | \ \

N Il  [uoo =
MK Si Filtered Positi[TTRIem [x]
Item Range Bei . 5
f — = Avalable Dutputs overview I NME& F'nsilinnsl HPR 400 F‘nsit\nnsl HPR 3004200 Pasitions I EED-pnsilinnsl
Bz B17 50.32 31
f B18 53.3 3 r~ Output ta: This page shows an overview for all
B28 48.0 14 curtent outputs. Select the "tab" far
B18 FEov  35.4 21 b HMEA the format of interest and select an
= é Prinker item by clicking with the: left button
. i Windows Default Printer Use the right button to show the
ROV E! I File context menL,
C:AWinHPRAD ataVWwWHPRNMEA log
B2g -~ Serial
- Netwerk
E DP : Addr: 12312314 Port: 1000
Transc. Head 1 — HPR 400
iPAP 28.2 1 - & Serial
PR 400 28.9 - - File
o WwinHPRYD atavWwWHPR. bin
B Network E il
—» HPR 300200 a0 60 80
? Serial
LA Network.
— BCD
? Serial
LA Network.
8
ak. I Cancel I gl I Help
e I
. 80
\ N Pitch: =
o =0.2° 1|« T oy
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

160940/A 197



Kongsberg Simrad APOS / SSBL & LBL Operation

8.3.30.2 NMEA positions

The right side will show the settings for this output. For the SSBL
format, the checkbox Activate Local Positions must be checked in
order for the output to be active.

The Output Data radiobuttons may be used to select if either
Measured, Filtered or both shall be sent to the output. One may
select either Polar, Cartesian X/Y (vessel relative) or North/East,
East/North relative data on the output.

The Global format may be either UTM N/E or E/N.

The Global checkbox must be checked in order to get global
positions.

A GPS or similar position receiver will normally have to be
connected in order to get Global positions from an SSBL system.

The LBL format section is similar.

Activate Local Positions must be checked in order to enable local
LBL positions to be sent to the output.

One may chose between measured, filtered or both data by
selecting one of the three radio buttons.

The Local format may be either North/East or East/North.

051:Master Controller

APOS - Demo Mode : Simulator Active - S5BL POSITIONING 23. desember 1998 10:23:43
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8.3.30.3 HPR 400 positions

The right side will show the settings for this output. For the SSBL
format, the checkbox Activate Local Positions must be checked in
order for the output to be active.

One may select either Cartesian (vessel relative) or North/East
relative data on the output.

The LBL format section is similar.

Activate Local Position must be checked in order to enable local
LBL positions to be sent to the output.

One may chose between measured and filtered data by selecting
one of the two radio buttons.
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8.3.30.4 HPR 300/200 positions

The right side will show the settings for this output. First select
if the format shall be HPR 300 or HPR 200 compatible. For the
SSBL format, the checkbox Activate Local Positions must be
checked in order for the output to be active.

One may select either Measured or Filtered data on the output.
The format may also be in either Cartesian X/Y (Vessel relative)
or North/East.

The LBL format section is similar.

Activate Local Positions must be checked in order to enable local
LBL positions to be sent to the output. One may chose between
measured and filtered data by selecting one of the two radio
buttons.

If the HPR200 format is selected, there will be no choice between
measured and filtered.
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8.3.30.5 Transponder mapping

The HPR 200 and 300 format can NOT handle all the
HPR400/HiPAP transponder channels. Therefore it may be

necessary to map a HPR 400/ HiPAP channel to a channel that is
compatible with HPR 300/200.

This dialog may be used to select which transponder code shall
be used in the message sent out to external equipment from the
APOS. The default mapping is as shown in the example. Select
which transponder (the right combo box) shall be sent as the
transponder codes on the left.

An example;

If transponder B47 is used for positioning and an external DP
system uses the HPR 300 protocol, a mapping from B47 to one of
the HPR 300 transponders are needed.

In this example we may choose to use B11 (transponder square)
as the transponder code to the external DP system.

Select the combo box next to the Transponder Square (B11) and
select channel B47.

Now channel B47 (the one in use) will be sent to the DP as code
Transponder Square (B11).

Press OK to activate the mapping.

051:Master Controller APOS - Demo Mode : Simulator Active - SSBL POSITIONING 4, januar 1999 14:15:12
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | | il
s 1l N [100 A
/K Si Filtered Positi[- (150 x|
Item Range Bei 8
f 5= Awailable Dutputs nverviewl NMEA F'nsilinnsl HPFR 400 Pasitions  HPR 3004200 Pasitions | EED-pnsilinnsI
7 B17 52.a 31
y B18 51.5 31 — Dutput ta: P
B27 36.1 28 ‘ |’ i
_ - - @ HPR 300 ¢ HPR 200
B18 FE] 5.9 T —D H(?fHSSQDJZDD
b7 3 Netwe al Positions
r Transponder channel mapping——————————————————
Hs " Filtered
Transponder Square [Ch.11) - Local format
B4z - i :
N — . Transponder Circle [Ch.22] E43 2 Cartesian 2./
= Bdd Morth/E ast
iP AP 329.8 Transponder Triangle [Ch.33) Bds
PR 400 39.7 B46
Transponder ¥ [Ch.44]
Transponder ' [Ch.55) gé? J al Positions E il
_— B52 40 60 80
ead: m’ [i} [~ Send Mon mapped as illegal I ggg falt = Filtered
35.8° — EBE5
N BSE x
| ok I Cancel |
7 Transponder Charnel Mapping
— ]
70 /
1.0l 0 J6.0 |40 &
Il ak. Cancel I gl I Help
[ T
L 20
oll: w Mitch: -
h.1 180= 4.9 4 | [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

160940/A 201



Kongsberg Simrad APOS / SSBL & LBL Operation

051:Master Controller

8.3.30.6 BCD positions

The right side will show the settings for this output. For the SSBL
and LBL format, the checkbox Activate Local Positions must be

checked in order for the output to be active.

One may select either Measured or Filtered data on the output.
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051:Master Controller

8.3.31 Save a setting to disk
* Save the settings you have done.
You can use names or numbers in the file name.

Use the date
D:\WINHPR\DATA\YYMMDD.HPR

Use the Help menu if you have any problems finding it out.

o as filename:

4, januar 1999 14:21:20
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* Enter the filename and click Lagre/Save.
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* Create a new file
(Select New from the File menu).

Notice that only the vessel is displayed and none of the
transponder symbols.

* Open the settings you just saved.
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Blank page
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8.4 SSBL positioning at OLS A, OLS B & SPMC

160940/A

8.4.1 Introduction

These exercises will lead you through the HPR400/HiPAP
positioning at:

- OLS A

- OLSB

- SPMC

8.4.2 Approaching the loading position

As the vessel nears the loading position power up the system and
when the vessel has slowed down to a few knots, lower the
HPR/HiPAP® hull unit.

When you power up your operator station, the display will have
the same layout as when you turned the operator station off last
time you used it.

» Start the demo computer, if it is not already been started, and
let the instructor configure the demo program before you goon
with the exercises.
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8.4.3 Positioning at OLS A

The vessel will be positioned relative to two or four transponders
moored at the seabed. When using HiPAP systems you can
position two transponders. When using the HPR 400 system you
can position four transponders.

The SSBL positioning should be started at the appropriate time
according to the loading procedure. The SSBL position(s) will be
used as reference input to the Dynamic Positioning system.

You can read already configured settings for the oil field you are
at. Settings for OLS A, OLS B, SPMC, HEIDRUN 1, HEIDRUN 2
& HARDING might be available.

* Assume you are at the OLS A field.

* Open the file * from D:\WINHPR\DATA \

*If you are at a HiPAP course use the file OLS A HiPAP
*If you are at a HPR 400 course use the file OLS A HPR400

(Select Open from the File menu)

051:Master Controller
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s Select the wanted OLS A file and click the Apne/Open button.
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The display will now show the SSBL transponders to be used.

OLS A, OLS Band SPMC have different transponder channels for
not disturbing each other.

OLS A and OLS B have seabead transponders .

* Lettheupperleft window be in Numeric View and presenting
Position values in Polar format.

* Let the lower left window be in Inclination view and
presenting the vessel’s roll, pitch and heading.

¢ Let the main window be in Polar view or Cartesian view.
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8.44 Graphical display arrangement

Prior to positioning you should arrange the display presentation
to fit the operations.

* For this vessel insert 50 m as Vessel offset relative CG to get
the Bow as a new reference point in the vessel symbol and in
the position value in the Numeric View.

(Place the cursor above the vessel and click the right mouse
button. Click at Vessel Properties.)
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e Enter Forward offset and remember to enter the tick mark in
the Use Offset check box before you clik the OK button.

051:Master Controller APOS - Demo Mode : Simulator Active - OLS A HiPAP 17. desember 1998 08:03:19
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* Notice the change in vessel symbol presentation.
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» Start SSBL positioning by clicking once at the transponder
symbols.

051:Master Controller APOS - Demo Mode : Simulator Active - OLS A HiPAP 17. desember 1998 08:03:40
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* To zoom in the graphical presentation of the Vessel and the
Transponders select 50m as Display scale.

17. desember 1998 08:05:30

051:Master Controller APOS - Demo Mode : Simulator Active - OLS A HiPAP
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* Youcanalsolet a transponder be in center of the display if you
prefer that presentation.

051:Master Controller 17. desember 1998 08:05:56

APOS - Demo Mode : Simulator Active - OLS A HiPAP
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051:Master Controller APOS - Demo Mode : Simulator Active - OLS A HiPAP 17. desember 1998 08:06:32
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* Turn off the SSBL positioning.

* Rememeber to raise the HPR/HiPAP transducer before you
leave the loading station.
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8.4.5 Positioning at OLS B

* Assume you are at the OLS B loading position.
* Open the file OLS B from D:\WINHPR\DATA\

¢ Do the same exercises as for OLS A.
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051:Master Controller

APOS - Demo Mode : Simulator Active - OLS A HiPAP

17. desember 1998 08:09:02
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051:Master Controller APOS - Demo Mode : Simulator Active - OLS B HiPAP 17. desember 1998 06:09:41
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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8.4.6 Positioning at SPMC

* Assume you are at the SPMC.
* Open the file SPMC HPR400 from D: \WINHPR\DATA\

¢ Do the same exercises as for OLS A.

Note ! At SPMC you can only use HPR 400 systems for positioning. The
transponders can not be used with HiPAP ®.

051:Master Controller APOS - Demo Mode : Simulator Active - OLS B HiPAP 17. desember 1998 08:10:04
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051:Master Controller

APOS - Demo Mode : Simulator Active - OLS B HiPAP 17. desember 1998 08:10:20
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» Start SSBL positioning and change Display scale as you
prefer.

At SPMC there are no transponders at the seabed for positioning.
Instead there are three inclination transponders connected to the
buoy approxematly 67m below the sea surface. The SSBL
position(s) will NOT be used as reference input to a Dynamic
Positioning system.

You will have problems positioning all of the transponders since
one or two of them always will be at the opposite side of the buoy.
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* Let the inclination value from one of the transponders be
presented in the Inclination view.
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17. desember 1998 06:12:21

APOS - Demo Mode : Simulator Active - SPMC HPRA00

051:Master Controller
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8.5 STL positioning at Heidrun and Harding

8.5.1 Introduction

These exercises will lead you through the operation for the STL
function in the HPR/HiPAP® system.

8.5.2 Approaching the loading position

As the vessel approaches the loading position power up the
system, and when the vessel has slowed down to a few knots,
lower the HPR/HiPAP® hull unit.

When you power up your operator station, the display will have
the same layout as when you turned the operator station off last
time you used it.

 Start the demo computer and let the instructor configure the
demo program before you go on with the exercises.
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051:Master Controller

Miaw Presentation  Positioning  LBL Aray  Spstem  User  Configure  Help

8.5.3 Open settings for a field

You can read already configured settings for the oil field you are
approaching.

Settings for HEIDRUN 1, HEIDRUN 2 and HARDING might be
available at this training course.

* Assume you are at the HEIDRUN 1 field.

* Open the HEIDRUN 1.HPR file from the disk directory
D:\WINHPR\DATA\
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HiPAP 27.7 -1.1 -1.2
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&K 300
400
oll: w =
-1.2° T [

Open an existing document

[HiPAP: Navigation [HIPAP: Navigation
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* Select HEIDRUN 1 from the list and click at the Apne (Open)
button to read all the settings into the system.

It is also possible to read this file from a floppy disk. You can try
this function after you have finished the other exercises.

16. desember 1998 08:20:42
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For Help, press F1
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The display will now present the LBL seabed transponder
locations (LOC) with circles and location number, corresponding
to the selected field:

HEIDRUN 1 with LOCATIONS 1, 2, 3, 4 & 5 (in this exercise)
HEIDRUN 2 with LOCATIONS 6, 7, 8, 9 & 10
HARDING with LOCATIONS 1, 2, 3,4 &5
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8.5.4 Graphical display arrangement

Prior to positioning you should arrange the display presentation
to fit the operations.

This training vessel is 100m long.
Center of gravity is 50m behind the bow point.

Assume the vessel has a mating cone 5m behind the bow point.

* Insert 45 m as Vessel offset relative CG to get the Mating cone
as a new reference point in the vessel symbol and in the
position value in the Numeric View.

(Place the cursor above the vessel symbol in the display or in the
toolbar and click right mouse button. Select Vessel properties.)
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For Help, press F1
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¢ Enter Forward 45m and remember to enter the tick mark in the
Use Offset check box.
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* Notice the change in vessel symbol presentation.

230 160940/A



Exercises

* Let the upper left window be in this configuration:
- Numeric View
- Polar presentation
- North orientation
- Bearing from (Bearaing to not checked)

- DPosition values
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* Letthelowerleft window be in Numeric View presenting LBL
range values and VRU/GYRO values.
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8.5.5 Vessel positioning

The vessel will be positioned relative to five calibrated LBL
transponders located on the seabed.

The LBL positioning should be started at the appropriate time
according to the loading procedure.

» Start LBL positioning.

There are more than one way to start LBL positioning:

One way is to select LBL positioning from the Positioning menu.

The other way is to place the cursor at the Vessel symbol in the
toolbar and click the right mouse button. Click then at Properties
to get the correct new window.
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This new window contain many parameters.

Activate; “On” /" Off”

Interrogation interval; tells the system how often you want
to interrogate.

Transducer; decides which transceiver and transducer to
use to transmit and recieve (if more than one is fitted).

Transmit power; decides how much power tobe used when
transmitting.

Max range; sets max range for the system.

Locations; decides which locations to be used in the LBL
positioning and whether only ranges shall be used or both
ranges and angles.

Auto exclude; enables you to exclude inaccurate
measurements from the position calculation.

Deskew; lets the system compensate for the movements of
the vessel during interrogation of the array.

Use default settings.

Remember to enter the tick mark in the Activate check box.
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051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 08:29:07

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
= =2l zl2| ®I K 2] alel
(I | \ \ Il
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ﬁ Measured Position data:
EF Item Range Bearing Depth
Taet [Vess 14.1 109.7 3.9 0 400
T
MLEE 1
300
200
100
L, E
S00 409 5 300 200 100 /9) 100 200 300 2 400
Vessel
LBL: Tot. Done Used BMS resid
16 16 1a& 2.0 100
Loc Range Residual Status
1 512.8 -0.3 OK
2 493.4 -0.1 0K
3 473.5 -0.1 oK 200
4 458.0 -0.2 OK 3
5 474.17 -0.2 OK
300
4
Transc. Head Roll Pitch
Hipap 38.8 1.4 4.4 o0
HiPAP 3..7 4.4 4.3
Kl R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation I
The upper left Numeric view displays:
- Vessel position relative the base point.
- Depth is the differenece between CG and the surface.
Positive Depth values mean that CG is below the surface.
The lower left Numeric view displays:
- Number of measurements used to find the position
- RMS residual
- Location number
- Ranges to the transponders
- Residual for each range measurement
- Status of the measurement; OK, TM (timeout), EX (exclude)
- Heading, roll and pitch for the vessel
A faster way to start and stop LBL vessel positioning is to click
at the vessel symbol.
* Try tostop and start LBL positiong by using the Vessel button.
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8.5.6 MLBE positioning during approaching

Before mooring and loading you should check the depths of all
the MLBE transponders at the appropriate time according to the
loading procedure. The MLBE transponders have depth sensors.
The depths are transmitted to the vessel every time the
transponders are interrogated.

The positioning has to be done in the so called Scan mode. The
Scan mode will start SSBL positioning of the eight MLBE
transponders. The transponders will be positioned in sequence,
with 10 measurements being taken for each transponder.

When five acceptable depth measurements are received from a
transponder, the tag and depth information will be displayed in
yellow. When ten acceptable depth measurements are received
from a transponder, the tag and depth information will be
displayed in normal colour (black).

Once the HPR/HiPAP® system has completed one scan of the
transponders, the interrogation will stop.

* Turn on the MLBE positioning in Scan mode.

(Place the cursor at the MLBE symbol in the toolbar and click the
right mouse button. Click then at Properties to get the correct new
window.)
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Another way is to select MLBE positioning from the Positioning
menu.

From this new window you can see the transponder’s name,
channel, serial number and last battery status.

The Depth sensor check box decides if you want the depth sensor
values from the transponders to be transmitted to the surface
system or not. If this is not enabled the depths at the screen will
only be the system’ s calculated depths.

There is also a Read battery button. More about this later.

* Use Depth sensor and remember to select Scan mode and
insert a tick mark in the Activate check box before you click
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For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

In your display you should have the depth values written in the
Numeric View.

The positions of the transponders are in addition displayed
graphically in the main window.

160940/A 237



Kongsberg Simrad APOS / SSBL & LBL Operation

* Wait until all of the transponders are in the display.

051:Master Controller

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
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For Help, press F1

[HiPAP: Navigation [HIPAP: Navigation
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Another way to start and stop MLBE positioning is to click once
at the MLBE button.

Notice that when you use the button, the system will select the
mode you used last time you did this operation.

* Try to stop and start the MLBE positioning by using the MLBE
button.
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* Change Display Scale to 50m to fit the current operation.
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Kl R H s
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* Scroll to origin if the display is not in the center.
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* Turn off the MLBE positioning when you have controlled that
the depths are ok.

Remember that there is a more easy way to stop MLBE
positioning than these screen dumps show you.

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 1
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Kl | 7
Configure MLEE pozitiohing \HiPAF’: Navigation \HiF'AF': Navigation
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* Remember to take away the tick mark in the Activate check
box before you click OK.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 08:35:43
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s N |250 |
Vessel Measured Position data:
EF Item Range Bearing Depth +
1l 95.7
Turret 200
c12 o1.8 c1g +c11
n)l.:\n c13 93.7
MLBE cla 93.7
i
c15 o4 Middle Line Buoy Element
clé 23
c17 03 Mode s
cl8 94 % Sean
Vess 4.4 78.3 3  Moritor W Depth sansor Fiead battery +Cl 2
MHame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
2 12 B42 2132 000 meo/en
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en J
& C15 B4E 2135 000 mAo/sen 50 100 150 200
Palml B47 2136 000 01/01/80
IBL: Tot. Done Used BMS re g[ﬂ? E4d 2137 000 mAm/en
‘ 16 16 16 2. 18 BE4 2122 000 01/01/80 |
Loc Range Residual Sta
T emE =03 o oK | Cancel | | Help +Cl &
2 493.3 -0.1 OK.
3 473.6 -0.1 OK 100
4 458.3 -0.1 OK
5 474.7 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 25.3 -2.3 -2.3 + 200 +
HiPAP 25.4 2.3 -2.4 s cl
Kl ] H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 08:36:05
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

(I Il
ke N 250 5
Vessel Measured Position data:
EF Item Range Bearing Depth
Turret ‘ ple== 5.8 84.2 3.6 0 00
MLEE
150
100
50

A7 =
250 200 150 100 50 7 50 100 150 200

LBL: Tot. Done Used BMS resid

16 16 16 2.0 essel
Loc Range Residual Status

1 512.4 -0.5 OK

2 493.6 0.1 OK
3 473.9 -0.1 oK 100

4 458.4 —0.3 OK

5 475.0 -0.0 OK
150

Transc. Head Roll Pitch

Hipap 27.3 -1.3 -1.4 200
HiPAP 27.5 -1.3 -1.2
Kl | 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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8.5.7 Turret positioning during connection
operation

The system is now ready to position the STL buoy.

There are three transponders connected to the STL buoy. When
the HPR/HiPAP system is set to the Search mode, it will
automatically select the best STL buoy transponder to be
interrogated during the connection operation. Only the position
for this transponder will be displayed.

» Start Turret positioning in Search mode.

There are more than one way to start Turret positioning:

One way is to select Turret positioning from the Positioning
menu.

The other way is to place the cursor at the Turret symbol in the
toolbar and click the right mouse button. Click then at Properties
to get the correct new window.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 4. januar 1999 12:43:10
Fle “iew Presentation Paosiioning LBL Aray Sysiem  User  Configure  Help

£l 2% zlo| © [ K| 2] ale] "
O— T T T |

&% b |250 B
K. Si HMeasured Position data:

{‘5 Item Range Bearing Depth

2.9 36.2 3.0 0 60

1350

50

LBL: Tot. Done Used RMS resid

1s 1s 1a 0.4 MIK Simrad
Loc Range Resgidual Ztatus
1 512.7 0.0 OK
2 493.5 -0.1 0K
3 473.9 0.1 UK 100
4 458.5 0.0 oK
5 474.4 -0.1 OK

150

Transc. Head Roll Pitch
200

P(iPAP 22.2 -4.1 -3.9
MPR 400 21.7 -4.1 -1.2
L ] 7
Parameter s=ttings |HiPAP: Navization [HPR 400: Mavigation [ [
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You have the same parameters and buttons as in the MLBE
window; transponder’s name, channel, serial number and last
battery status. You also have the Depth sensor check box and the
Read battery button. More about that later.

* Select Depth sensor and remember to select Search mode and
insert a tick mark in the Activate check box before you click
OK.

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 1
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

16. desember 1998 08:36:49

= =2l zl2| ®I K 2] alel
L1 | \ \ 11
N [250 =]
ﬁ Measured Position data:
EF Item Range Bearing Depth
Taet \ Vess 8.4 98.8 3.8 0 200
P
MLBE
|150
Tumet buoy [ %]
¥ {actvate
V¥ Depth sensar Read battery |
Mame Channel | Tp Senal B atten Time read E
ﬁﬂ BB4 2142 000 01400480 50 100 150 200 J
T2 E8S 2144 0.oo 01080
fTS BB3 2140 000 01401480
IBL: Tot. Done Used BMS res i
16 16 16 2. C l—l ’—l P
Loc Range Residual Stat o Fencel | ool sk |
1 513.0 -0.1 OK
2 493, 3 -0.2 OK \/
3 473.7 -0.0 OK 100
4 458. 2 -0.1 OK
5 474.5 -0.3 oK
150
Transc. Head Roll Pitch
Hipap 31.1 0.6 0.5 200
FHiPnP 31.3 0.6 0.7
4] - 107
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation I
The STL buoy transponder position will be displayed in the
numerical field with range and bearing, relative both to the field
centre (Tn) and to the mating cone (MC-Tn). The bearing from the
cone to the transponder is relative to the vessel s heading.
Another way to start and stop turret positiong is to click at the
Turret button.
* Trytostopand start turret positioning using the Turret button.
160940/A 245



Kongsberg Simrad APOS / SSBL & LBL Operation

* Tozoomin the graphical presentation of the STL buoy and the
Mating cone select 20m as Display scale.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 08:38:22
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s N |250 |
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T1 1.8 45.7 44.8 200
MC-T1 13.3 295.3 41.3
P Vess 14.1 108.3 3.6 0
MLBE 1
Set View Center 2
Scroll to Origin 5 150
Driertation » 10
Measure
Show Emor Elipsis w50 100
v Show Lacations 100
..
LCart. View 500
* Polar Yiew 50
Nurmeric YWiew 000
Inclination Yiew |
=
250 200 150 100 50 ED 100 150 (200
IBL: Tot. Done Used BME resid i/
16 16 16 2.1 essel
Loc Range Residual Status
1 512.8 -0.4 OK
2 493. 6 0.1 OK
3 473.4 -0.3 OK 100
4 458.5 0.0 OK
5 474. % -0.3 OK
150
Transc. Head Roll Pitch
Hipap 38.5 4.2 4.3 200
HiPAP 36.4 1.2 4.1
Kl ] H s
Range 20 [HiPAP: Navigation [HIPAP: Navigation
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If the turret and mating cone are some metres away from each
other wait and see if the simulator rotates the vessel after some
time.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 08:44:19

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 |
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T1 2.1 25.7 44.2 80
HMC-T1 0.4 182.0 40.4
P Vess 2.7 20.1 3.8 0
MLEE
60
40
20
/4 E
L
100 80 60 40 2 T 20 40 60 80
IBL: Tot. Done Used BME resid
16 16 16 2.0 2
Loc Range Residual Status
1 512.6 -0.4 OK
2 493.3 -0.1 OK
3 473.7 0.0 oK Vessel 0
4 458.1 -0.2 OK
5 474.8 -0.1 OK
60
Transc. Head Roll Pitch
Hipap 20.5 -4.7 -4.7 80
HiPAP 20.7 -4.6 -4.7
Kl N H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller
File  “iew Presentation

Pozition overview
SS5BL positioning

8.5.8

Approach to base point

The HPR/HiPAP® system will alternate between vessel
positioning and STL buoy positioning. This mode should
continue until the STL buoy is five metres vertically below the

keel of the vessel.

Switch off the STL interrogation when the turret transponder data
is shown in red, or when the Turret is in position.

* Assume the STL buoy is just below the keel.

* Switch off the Turret positioning.

Remember that there is a more easy way to stop Turret
positioning than these screen dumps show you.

APOS - Demo Mode : Simulator Active - HEIDRUN 1
LBL Awray  Spstem  User Configure Help

16. desember 1998 08:45:07

slo]

I LEL positioning | ”
| LBE posilioig N [100 d
a& Turret ning
Yessel Heasu: ata:
C}l Item Range Bearing Depth
Tumel T1 2.4 42.1 44.4 80
HMC-T1 1.0 143.2 40.7
P Vess 2.7 21.1 3.7 0
MLEE
60
40
20
/4 E
1 _I
100 80 60 40 2 T1 20 40 60 g0
IBL: Tot. Done Used BME resid
16 16 14 1.8 2
Loc Range Residual Status
1 513.0 -0.1 OK
2 493.0 -0.3 OK
3 473.8 0.2 OK Vessell 0
4 458. 2 -0.2 OK
5 475.0 -0.1 OK
60
Transc. Head Roll Pitch
Hipap 20.3 -4.8 -4.9 80
HiPAP 20.1 5.0 -4.8
Kl N H s
Configure Turet positioning \HiPAF’: Navigation \HiF'AF': Navigation
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aster Controller APOS - Demo Mode : Simulator

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=] Bw| zlo| ® [ Kl z] sle]
1 [ \ \

s ¥ [100 |
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T1 2.2 35.4 43.8 80
HMC-T1 0.9 154.2 40.0
P Vess 2.7 18.6 3.7 0
MLEE
I™ iactvatel
V¥ Depth sensar Read battery |
Mame Channel | Tp Serial Battery | Time read E L
2T B84 2142 000 010 se0 ' 20 40 50 80
T2 B85 2144 0.00  o1/mAe0
213 Ba3 2140 0oo 0Amsso
IBL: Tot. Done Used BME res
16 16 14 1.5 oK I Cancel I Apply I Help I
Loc Range Residual Stat
1 513.0 -0.1 OK /
2 493.4 -0.0 OK /{
3 473.6 0.2 oK Vessel 0
4 458.4 -0.0 OK
5 474.7 -0.3 OK
60
Transc. Head Roll Pitch
Hipap 20.4 -4.9 -4.6 80
HiPAP 20.4 4.7 -4.8
Kl N H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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8.5.9 MLBE positioning during loading

Once the vessel is moored to the STL buoy, the slow Monitor
MLBE buoy positioning mode should be used.

Once every ten minutes the system will position one of the MLBE
transponders, positioning it ten times. The HPR/HiPAP system
will follow this routine automatically, and will switch to the next
MLBE transponder in the sequence after each ten minute interval.
All the MLBE transponders will therefore be positioned over an
80-minute period, and the displayed MLBE information will be
updated continuously.

* Turn on the MLBE positioning in Monitor mode.

You can not use the MLBE button because this will start MLBE
positioning in Scan mode, which was the mode you used last time
you used this function.

051:Master Controller

16. desember 1998 08:46:27

APOS - Demo Mode : Simulator Active - HEIDRUN 1

File  “iew Presentation WESEGTN LEL Aray  Spstemn Uszer  Configure  Help
5 11? kg? Z Pozition overview Ale ‘
—I —I—I —lﬁ SS5BL positioning —l—l
I LEL positioning | ”
N [100 |
EF Item Range Bearing Depth
Taet [ Vess 3.8 70.4 3.7 0 20
MLEE
60
40
20
/ B
100 80 60 40 20 I 20 40 60 80
IBL: Tot. Done Used BME resid
16 16 16 2.2 2
Loc Range Residual Status
1 513.1 -0.2 OK
2 493.2 -0.1 OK .
3 473.3 0.2 OK vessel 0
4 458. 2 -0.1 OK
5 475.0 -0.3 OK
60
Transc. Head Roll Pitch
Hipap 23.6 -3.1 =5, % 80
HiPAP ?3.5 3.2 -3.3
Kl N H s
Configure MLEE pozitiohing \HiPAF’: Navigation \HiF'AF': Navigation
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¢ Remember to select Monitor mode and insert a tick mark in
the Activate check box before you click OK.

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN

16. desember 1998 08:

File “iew Presentation Pogitioning LBL Aray  Spstem User

Configure  Help

E

2% zlo| © Kl 2] sle]
| —

1 il
s ¥ [100 |
Vessel Measured Position data:
EF Item Range Bearing Depth
Taet [ Vess 5.5 79.8 3.8 0 20
MLEE
i
Middle Line Buoy Element
MHame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
2 12 B42 2132 000 meo/en
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en =
& C15 B4E 2135 000 mAo/sen 20 40 60 g0
Palml B47 2136 000 01/01/80
IBL: Tot. Done Used BMS re 2 CF E4d 2137 000 mAm/en
- 1& = T V2 mE:] BB4 2122 000 01/01/80
Loc Range Residual Sta
1 512 .7 0.2 OK ok I Cancel | Apply I Help I
2 492.8 -0.3 OK. —
3 473.0 0.3 oK Yessel 0
4 458. 2 -0.3 OK
5 475.0 -0.2 OK
60
Transc. Head Roll Pitch
Hipap 26,2 -1.8 -1.9 80
HiPAP ?6.3 -1.8 -1.9
Kl N H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller

* Change Display scale to 50 m to better fit the operation.

APOS - Demo Mode : Simulator Active - HEIDRUN 1

16. desember 1998 08:48:29

File Miew Presentation Positioning LBL Amay  System  User  Configure  Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [100 B
Vessel Measured Position data:
EF Item Range Bearing Depth
Turret ‘ Ealil oY 80
e [Vess 11.1 103.0 3.7 0 Zam B4 |
1
MLBE Set View Center 2
Scroll ta Origin 5 60
Driertation » 10
Measure v 20
Show Error Ellipsis
v Show Lacations 100 40
Lart. Wiew Egg
® Polar View 1000
Numeric View 20
E
L
100 80 60 40 20 20 40 60 g0
IBL: Tot. Done Used BME resid
16 16 16 2.1 20
Loc Range Residual Status
1 513.0 -0.1 OK
2 493.0 -0.3 OK A
3 473.5 -0.1 OK vessel 0
4 458.6 0.1 OK
5 474.8 -0.4 OK
60
Transc. Head Roll Pitch
Hipap 34.4 2.2 2.2 80
HiPAP 34.3 2.2 2.2
Kl N H s
Range 50 [HiPAP: Navigation [HIPAP: Navigation

252
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After some minutes you should have a display like this with only
a few MLBE transponders displayed.

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 1

16. desember 1998 09:08:29

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s N |250 =
Vessel Measured Position data:
EF Item Range Bearing Depth
1l 95.7
Turret
= clz2 91.7 22 +Cll
n)l.:\n c13 93.7
HlLElE Vess 3.3 61.7 3.8 0
150
100
c1e2
50
A7 = J
250 200 150 100 50 /7 50 100 150 200
IBL: Tot. Done Used BME resid A
16 16 16 2.0 essel
Loc Range Residual Status
1 s512.9 -0.2 OK c13
2 493.2 -0.2 OK
3 473.8 0.1 OK 100
4 458.0 -0.3 OK
5 474.7 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 23.3 -3.4 -3.4 200
HiPAP 23.4 3.3 -3.2
Kl | 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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After one “round” the display might look like this.

The system will continue to position the MLBE transponders
during the loading period.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 10:38:52
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

£ RI%| zlo| ® K| %] ale|
| —

_ Il
s N |250 =
Vessel Measured Position data:
EF Item Range Bearing Depth +
1l 95.6
Turet
— c12 91.6 c18 22 +cn
n)l.:\n cl3 93.4
MLEE cla 93.7
cl5 04.7 150
clé 93.7
¢l 93.8
c18 94.7 +
Vess 2.9 40.86 3.8 0 c17 100
c1e2
50
A E J
250 200 150 100 50 /7 50 100 150 200
IBL: Tot. Done Used BME resid +
16 16 14 1.8 . essel
Loc Range Residual Status
1 s513.0 -0.1 OK c13
2 493. 4 -0.3 OK
3 473.0 -0.0 OK 100
4 458.6 -0.0 OK
5 474.17 -0.2 oK
150
Transc. Head Roll Pitch
Hipap 22.0 -4.1 -4.0 + 200 +
HiPAP 21.9 -4.1 -4.1 Gl Cl
Kl | 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

254 160940/A



Exercises

051:Master Controller

8.5.10 Disconnecting the STL buoy

When you have finsihed loading and are ready to disconnect the
STL buoy, you have to turn off the MLBE positioning function.

* Turn off the MLBE positioning.

APOS - Demo Mode : Simulator Active - HEIDRUN 1

16. desember 1998 10:40:09

File  “iew Presentation

Pozition overview

gl LBL Array  Swstem User Configure Help

SS5BL positioning
] LEL posit I
s N |250 =
WVessel k
EF 1l 95.6
Turret
— c12 91.6 c1g e +cn
n/l-:\n c13 93.46
MLEE cla 93.7
cl15 94.7 150
clé 93.7
c17 93.8
c18 94.7
Vess 2.3 2.7 3.5 0 +C]? 100
c1e2
50
A E J
250 200 150 100 50 7 50 100 150 200
IBL: Tot. Done Used BME resid + }
16 16 16 2.0 =3 essel
Loc Range Residual Status
1 513.2 -0.3 OK c13
2 493.7 -0.1 OK
3 473.7 -0.2 OK 100
4 458. 2 -0.1 OK
5 474.8 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 20.0 -5.1 -5.0 + 200 +
HiPAP 20.0 -4.8 -4.9 Gl Cl
Kl | 7
Configure MLEE pozitiohing \HiPAF’: Navigation \HiF'AF': Navigation
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aster Controller APOS - Demo Mode : Simulator
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=] Bw| zlo| ® [ Kl z] sle]
1 [ \ \

s N |250 |
Vessel Measured Position data:
EF Item Range Bearing Depth +
1l 95.6
Turret 200
c12 91.6 c18 +cn
n/l.:\n c13 93.46
MLBE cla 93.7
i
c15 o4 Middle Line Buoy Element
clé 23
c17 93
c18 94
Vess 3.0 21.8 3 +
c1e2
MHame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
2 12 B42 2132 000 meo/en
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en J
& C15 B4E 2135 000 mAo/sen 50 100 150 200
Palml B47 2136 000 01/01/80
IBL: Tot. Done Used BMS re g o7 E4d 2137 000 mAm/en
16 16 16 1. 18 BE4 2122 000 01/01/80 1
Loc Range Residual Sta
T emE =i o oK | Cancel | | Help +Cl &
2 493.1 -0.2 OK.
3 473.8 -0.0 OK 100
4 458.5 -0.2 OK
5 475.1 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 20.3 -4.9 -5.0 + 200 +
HiPAP 20.6 4.7 -4.5 s cl
Kl ] H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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» Start Turret positioning in Search mode.

APOS - Demo Mode : Simulator Active - HEIDRUN
Configure  Help

16. desember 1998 10:41:23

LBL Awray  Spstemn User

Pozition overview Al o ‘

SS5BL positioning
LEL positioning | ”

MLEE positioning N |250 d
Wessel o i

Item Range Bearing Depth

Taet [ Vess 2.9 57.1 3.9 0 200
MLEE
150
100
50

A7 EJ
250 200 150 100 50 /7 50 100 150 200

LBL: Tot. Done Used BMS resid

16 16 14 1.7 essel
Loc Range Residual Status

1 512.9 -0.2 OK

2 493.3 -0.3 OK
3 473.7 0.1 oK 100

4 458.0 —0.1 OK

5 474.5 -0.2 OK
150

Transc. Head Roll Pitch

Hipap 22.9 -3.6 =55 200
HiPAP 23.2 3.5 -3.3
Kl | 7
Configure Turet positioning \HiPAF’: Navigation \HiF'AF': Navigation
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16. desember 1998 10:42:57

APOS - Demo Mode : Simulator Active - HEIDRUN 1

051:Master Controller

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s N |250 |
Vessel Measured Position data:
EF Item Range Bearing Depth
Taet [ Vess 8.9 96.4 3.4 0 200
MLEE
|15 ]
Tumet buoy [ %]
¥ iactivare
V¥ Depth sensar Read battery |
Mame Channel | Tp Serial Battery | Time read E J
2T B84 2142 000 010 se0 50 100 150 200
T2 B85 2144 0.00  o1/mAe0
213 Ba3 2140 0oo 0Amsso
IBL: Tot. Done Used BME res f
E
18 18 16 2.C QK I Cancel I Apply I Help I
Loc Range Residual Stat
1 512.9 -0.2 OK w7
2 493.4 0.1 OK
3 473.6 -0.1 OK 100
4 458.5 -0.3 OK
5 475.3 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 31.1 0.5 0.6 200
HiPAP 31.3 0.6 0.6
Kl ] H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 10:43:30

Z| 2| zlo| 8| 2 ale|
1 | | | il
s N |250 B
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T1 1.4 51.2 44.5 200
MC-T1 10.1 290.8 40.7
ﬂ)hﬂ Vess 10.9 104.3 3.7 0
MLEE
150
100
50
=
250 200 150 100 50 { 50 100 150 200
IBL: Tot. Done Used BME resid ///
16 16 14 1.9 essel
Loc Range Residual Status
1 513.1 -0.1 OK
2 493.2 -0.3 OK
3 473.6 -0.0 OK 100
4 458.3 0.1 OK
5 474.7 -0.3 OK
150
Transc. Head Roll Pitch
Hipap 34.3 2.2 2.1 200
HiPAP 34.2 2.1 2.2
Kl ] H s

For Help, press F1

[HiPAP: Navigation [HIPAP: Navigation

160940/A

After five replies have not been accepted, the software should
automatically attempt to interrogate one of the other
transponders. When the STL buoy is being lowered, the system
should lock on to one of the transponders, and the HPR system
should now alternate between positioning the vessel and
positioning the STL buoy.
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* When the STL buoy has reached its neutral position, turn off
the Turret Positioning.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 10:43:49
File  “iew Presentation LBL Awray  Spstem  User Configure Help

@I ? (w2 fyl& Position overview Alo ‘

SS5BL positioning

I LEL positioning | ”

MLEE positioni
MLEBE positioning ¥ |250 A
Vessel ata:
C}l Item Range Bearing Depth
Tumel T1 1.8 35.4 44.3 200
HMC-T1 11.7 202.8 40.6
o Vess 12.2 105.3 3.7 0
MLEE
150
100
50

E
250 200 150 100 50 50 100 150 200 J

-

LBL: Tot. Done Used BMS resid

16 16 16 2.0 essel
Loc Range Residual Status

1 512.9 -0.3 OK

2 493.3 -0.0 OK
3 473.4 -0.2 oK 100

4 458.4 —0.0 OK

5 475.0 -0.3 OK
150

Transc. Head Roll Pitch

Hipap 35.8 3.0 2.8 200
HiPAP 35.9 3.0 3.1
Kl | 7
Configure Turet positioning \HiPAF’: Navigation \HiF'AF': Navigation
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File “iew Presentation Pogitioning LBL Aray  Spstem User

APOS - Demo Mode : Simulator

Configure  Help

E

1

2% zlo| © Kl 2] sle]
| —

s N |250 |
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T1 1.8 33.2 44.3 200
MC-T1 12.8 295.8 40.6
P Vess 13.2 107.9 3.7 0
MLEE
|150
I ctivate
V¥ Depth sensar Read battery |
Mame Channel | Tp Serial Battery | Time read E
2T B84 2142 000 010 se0 50 100 150 200 J
T2 B85 2144 0.00  o1/mAe0
213 Ba3 2140 0oo 0Amsso
IBL: Tot. Done Used BME res i
16 16 1a& 2.( ’—l P
QK Cancel Apply Help
Loc Range Residual Stat | |
1 512.8 -0.3 OK ~
2 493.3 -0.1 OK
3 473.8 0.1 OK 100
4 458.1 -0.2 OK
5 474.8 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 37.5 3.9 3.8 200
HiPAP 37.7 3.9 4.0
Kl ] H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 10:44:35
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

L Il
s N |250 =
Vessel Measured Position data:
EF Item Range Bearing Depth
Taet [Vess 14.3 109.1 3.2 0 200
MLEE
150
100
50
=
—
250 200 150 100 50 & 50 100 150 200
IBL: Tot. Done Used BME resid A
16 16 16 1.9 essel
Loc Range Residual Status
1 512.7 -0.5 OK
2 493.1 -0.90 OK
3 473.5 0.2 OK 100
4 a57.1 -0.4 OK
5 475.1 -0.90 oK
150
Transc. Head Roll Pitch
Hipap 38.4 4.3 4.3 200
HiPAP 38.7 4.3 4.3
Kl | 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller

8.5.11 MLBE positioning final check

* As a final check before leaving the loading station, turn on
MLBE Positioning in Scan mode.

You can not use the MLBE button because this will start MLBE
positioning in Monitor mode which you used last time.

APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 10:45:02

File  “iew Presentation LBL Awray  Spstem  User Configure Help
Pozition overview Ale ‘
SS5BL positioning —l—l
LEL positioning | ”
N |250 =
WVessel k ata:
EF Item Range Bearing Depth
Taet [Vess 14.&8 109.0 3.7 0 200
MLEE
150
100
50
= E J
250 200 150 100 50 & 50 100 150 200
IBL: Tot. Done Used BME resid A
16 16 16 2.3 essel
Loc Range Residual Status
1 513.0 0.0 OK
2 493.1 -0.4 OK
3 473.8 0.0 OK 100
4 458.5 -0.0 OK
5 474.6 -0.5 OK
150
Transc. Head Roll Pitch
Hipap 39.5 4.9 4.8 200
HiPAP 39.3 1.7 4.8
Kl | 7
Configure MLEE pozitiohing \HiPAF’: Navigation \HiF'AF': Navigation
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aster Controller

APOS - Demo Mode : Simulator

File Miew Presentation Positioning LBL Amay  System  User  Configure  Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s N |250 |
Vessel Measured Position data:
EF Item Range Bearing Depth
Taet [Vess 15.3 110.2 3.7 0 200
MLEE
i
Middle Line Buoy Element
MHame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
2 12 B42 2132 000 meo/en
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en J
& C15 B4E 2135 000 mAo/sen 50 100 150 200
Palml B47 2136 000 01/01/80
IBL: Tot. Done Used BMS re 5[:1? E4d 2137 000 mAm/en
16 16 16 2. 18 BE4 2122 000 01/01/80 1
Loc Range Residual Sta
1 512.9 0.2 OK ok I Cancel | Apply I Help
2 493.2 -0.2 OK.
3 473.8 0.1 OK 100
4 458.1 -0.3 OK
5 475.0 -0.2 OK
150
Transc. Head Roll Pitch
Hipap 40,1 5.0 5.0 200
HiPAP 39.9 1.7 5.0
Kl ] H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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* Change Display scale to 50m to better fit the operation.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 16. desember 1998 10:46:48
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s N |250 =
Vessel Measured Position data:
EF Item Range Bearing Depth +
1l 95.8
Turret
cl2 91.4 C18 22 +cn
n/l.:\n cl3 93.7
MLBE 14 93.8 Zaom Ful |
cl5 04.7 1 150
cl6 93.8 Set Yigw Center 2
17 93.7 Serall to Qiigin 5
c18 94.7 + | Dientation 10
Vess 13.3 106.7 3.5 0 C1 Measue 20 100
Show Ermor Elipsis w50 12
' Show Locations
- ... 200
Cart. View 500 50
* Palar View 1000
Hurneric View — E
e anm Inclnationiew A J
250 200 _MEENTEY [ 50 y 50 100 150 200
IBL: Tot. Done Used BME resid A
16 16 14 1.8 . essel
Loc Range Residual Status
1 513.1 0.0 OK c13
2 493.3 -0.2 OK
3 473.8 -0.1 OK 100
4 458.6 -0.1 OK
5 475 .0 -0.3 oK
150
Transc. Head Roll Pitch
Hipap 37.6 4.0 3.9 200 +
HiPAP 37.7 3.9 4.0 s cl
Kl | 7
Range 100 [HiPAP: Navigation [HIPAP: Navigation
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APOS - Demo Mode : Simulator Active - HEIDRUN 1

16. desember 1998 10:47:08

051:Master Controller

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [s00 |
Vessel Measured Position data:
EF Item Range Bearing Depth
1l 95.8
Turret
= clz2 91.6 e
n/l.:\n c13 93.7
MLEE c1a 93.8 1
cl15 94.7 300
clé 93.8
c17 93.7
c18 94.7
Vess 11.9 105.8 3.8 0 +C'Iﬂ 200 +
. : . c11
100
c17 c1?
=X E
500 40 300 200 100 /9" 100 200 300 2 400
C16 Vessel
IBL: Tot. Done Used BME resid c13
16 16 16 2.1 100
Loc Range Residual Status
1 512.5 -0.3 OK
2 493. 6 -0.1 OK
3 474.0 -0.1 OK +c15 200 +c14
4 458.5 -0.1 OK 3
5 474.4 -0.2 OK
300
4
Transc. Head Roll Pitch
Hipap 36.5 3.3 .2 200
HiPAP 36.4 3.3 3.3
Kl R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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8.5.12 Ending the STL operation

* Turn off the MLBE positioning.

16. desember 1998 11:38:40

APOS - Demo Mode : Simulator Active - HEIDRUN 1
Configure  Help

051:Master Controller
File  “iew Presentation

LBL Awray  Spstemn User
Pozition overview

sle|
SS5BL positioning —l—l

LEL positioning | ”

¥ [s00 B

WVessel ata
EF Item Range Bearing Depth

cll 95.8
L clz2 91.6 e
n/l-:\n c13 93.7
MLEE c1a 93.8 1

cl15 94.7 300

cla 293.8

c17 93.7

T T +c1a 200 +

. : . c11

100
c17 c1?
E
500 409 5 300 200 100 ,’? 100 200 300 2 400
C16 Vessel
IBL: Tot. Done Used BME resid c13
16 16 16 2.2 100
Loc Range Residual Status
1 512.7 -0.3 OK
2 493.3 -0.1 OK
3 473.5 -0.1 OK +c15 200 +c14
4 458.1 -0.1 OK 3
5 474.7 -0.2 OK
300
4
Transc. Head Roll Pitch
Hipap 24,7 -2.7 =77 200
HiPAP ?4.8 2.6 -2.5
I 7
Configure MLEE pozitiohing \HiPAF’: Navigation \HiF'AF': Navigation
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aster Controller APOS - Demo Mode : Simulator
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=] Bw| zlo| ® [ Kl z] sle]
1 [ \ \

s ¥ [s00 |
Vessel Measured Position data:
EF Item Range Bearing Depth
1l 95.8
Turret
clz2 91.6 ‘400
n/l.:\n c13 93.7
MLEE 14 93.8 1
i
c15 o4 Middle Line Buoy Element
clé 23
c17 93
c18 94 +
Yess 5.2 78.9 3 cli
MHame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
7 12 B42 2132 000 o/01/80 iz
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en
& C15 B4E 2135 000 mAo/sen 100 200 300 2 400
Palml B47 2136 000 01/01/80 i
e
IBL: Tot. Done Used BMS re g[ﬂ? E4d 2137 000 mAm/en 13
16 16 16 1. 18 BE4 2122 000 01/01/80
Loc Range Residual Sta
1 s12.9  -0.2 OK o | Coresl | sors | Hep |
2 493.5 -0.0 OK.
3 473.7 -0.2 OK Tc15 200 +c14
4 458.17 -0.0 OK 3
5 475.1 -0.2 OK
300
4
Transc. Head Roll Pitch
Hipap 26.0 -2.0 -2.1 200
HiPAP ?6.1 -1.9 -1.9
Kl R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

268 160940/A



Exercises

* Turn off the LBL vessel positioning.

aster Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1
File  “iew Presentation LBL Awray  Spstem  User Configure Help

M Pasition averview |é|2”

SS5BL positioning

16. desember 1998 11:39:16

¥ [s00 |
WVessel
EF Item Range Bearing Depth
Taet [ Vess 6.2 89.3 3.7 0 400
MLEE 1
300
200
100
P E
500 409 5 300 200 100 V 100 200 300 2 400
Vessel
IBL: Tot. Done Used BME resid
16 16 16 2.0 100
Loc Range Residual Status
1 512.7 -0.4 OK
2 493.4 -0.0 OK
3 473.6 -0.1 OK 200
4 458. 2 -0.1 OK 3
5 474. % -0.1 OK
300
4
Transc. Head Roll Pitch
Hipap 27.7 -1.1 -1.1 200
HiPAP 27.8 -1.1 -1.1
Kl R H s
Configure LEL positioning \HiPAF’: Navigation \HiF'AF': Navigation
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* Remember to take away the tick mark in the Activate check

box.
051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 11:39:34
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
z| 2| zlo| KB 2 ale|
1 | | | | il
e I " 500 E
Vessel Measured Fosi g <]
EF Item Range E
Turret Vess 7.2 l_ngDs\tiDnin " Interog Anay Anap 1
n)hn Wessel ¥ 1A Interval 12 3:
MLEE
- Transducer
Transmit 7 Defaul Feceive
TP?-{TPAP kK % iFT-lTPAP 0 KH  -eoatie
z 2
All Al
& HiPsP & HiPP H_ITI
i & HIP4P 30KH iy HIPAP 0 KH anges  Angles
* : * - Loc1 v I
Loc 2 i ~
Loc 3 IV I
Trahsmit Power ; Loc 4 ~ ~
¥ Defaulk © fadimum Man Range locs ~
:: [“g" ¥ Defaul E
QI
€ v ||| Range |2000 00 (300 2 400
LBL: Tot. Done Calculation data
16 16
Loc Range ¥ L Bl
1 s12.7 ¥ Auto sxclude rz Inckeg
2 2193.5 Depth/Offset
3 473.8 Extemal sensor
4 45B8.5 IManuaI = 3
5 475, 2
aK Cancel Apply I Help |
| q
Transc. Head Roll Pitch
Hipap 29.2 -0.4 -0.4 200
HiPAP 29.2 0.4 -0.4
. R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

* Raisethe HPR/HiPAP transducer before you leave theloading
station.
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WARNING !

051:Master Controll

2| 2 P ElviEn
5 M ilﬁ SS5BL positioning élg”
I LEL positioning | ”
s B N [500 Al
Wessel e ata:
EF Item Range Bearing Depth
Turret 400
MLEE 1
300
200
100
&Ry E
500 409 5 300 200 100 v 100 200 300 2 400
Vessel
100
200
3
300
Transc. Head Roll Pitch 4
Hipar 36.5 3.4 3.2 400
HiPap 36.6 3.3 3.4
Kl R H s

File  “iew Presentati

LBL Array

8.5.13 Battery status of MBLE and STL buoy
transponders

When reading battery status all positioning must be
turned off.

* Read battery status for the MLBE transponders.

(Select MLBE positioning from the Positioning menu.

Another way is to click right mouse button when the cursor is
above the MLBE symbol in the toolbar)

APOS - Demo Mode : Simulator Active - HEIDRUN 1
Spsten User  Configure  Help

16. desember 1998 11:40:58

Configure MLEE pozitiohing

[HiPAP: Navigation [HIPAP: Navigation

160940/A
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¢ C(lick at the Read battery button to start telemetry.

(Select Turret positioning from the Positioning menu.

Another way is to click right mouse button when the cursor is
above the Turret symbol in the toolbar)

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 16. desember 1998 11:41:47
Eile ‘Yiew Presentstion Positioning LBL Aray  Spstem Uszer  Configure Help

=] 2% 2l2 N[ Kl 2] alo]
I \ \

¥ [s00 |
Measured Position data:
Item Range Bearing Depth
‘4 00
1
i
Middle Line Buoy Element
Mode I Activate
% Scan
£ Moritar ¥ Depth sanzor
Hame Channel | Tp Serial Battery | Time read
PZwhl B4l 213 000 01/01/80
2 12 B42 2132 000 meo/en
2013 B43 2133 000 01/01/80 E
2 C14 B45 2134 000 meo/en
& C15 B4E 2135 000 mAo/sen 100 200 300 2 400
Palml B47 2136 000 01/01/80 |
2 CF E4d 2137 000 mAm/en
f 18 BE4 2122 000 01/01/80
Ok | Cancel Apply Help
200
3
300
Transc. Head Roll Pitch d
Hipar 39.5 1.9 1.7 400
HiPap 39.3 4.7 4.8
Kl R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

Telemetry is executed for some seconds and the battery status is
then displayed as the amount of pings transmitted by the
transponder.

There is no simulator for these values, only the telemetry symbol.

272 160940/A



Exercises

* Read battery status for the STL buoy transponders.

APOS - Demo Mode : Simulator Active - HEIDRUN 1
File  “iew Presentation LBL Awray  Spstem  User Configure Help

2| 2 Pozition overview ‘
Z| 2l 2le . 219
I LEL positioning | ”

HMLBE positioning

16. desember 1998 11:42:41

Item Range Bearing Depth

300

200

100

= E
500 409/ 300 200 100 9 100 200 (3002 400

Vessel

100

200

Transc. Head Roll Pitch

HiPap 39.9 5.2 5.0 400
HiPap 39.9 4.9 5.0

4] — 107

Configure Turet positioning \HiPAF’: Navigation \HiF'AF': Navigation
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¢ C(lick at the Read battery button to start telemetry.

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 1

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

16. desember 1998 11:42:52

= =2l zl2| ®I K 2] alel

1 | | | il

oy N 500 ? Bl

Measured Position data:
Item Range Bearing Depth
roo
1
i300
Tumet buoy [ %]

[~ Activate

¥ Depth sensar Read battery |

Mame Channel | Tp Serial Battery | Time read E
2T B84 2142 000 010 se0 100 200 300 2 400
T2 B85 2144 0.00  o1/mAe0
213 Ba3 2140 0oo 0Amsso El
QK I Cancel I Apply I Help
200
3
300
Transc. Head Roll Pitch 4
Hipar 39.5 1.8 1.7 400
HiPap 39.7 5.0 4.8
Kl R H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation

274

Telemetry is executed for some seconds and the battery status is

then displayed as the amount of pings transmitted by the
transponder.

There is no simulator for these values, only the telemetry symbol.
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* Read battery status for the LBL wvessel positioning
transponders at the seabed.

(For these transponders you can to go through the LBL array
menu and select LBL Array data.)

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 4. januar 1999 12:25:24
Fle “iew Presentation Pasitioning IR Sys:em  User Configuie  Help
@I 7 Rg?l ﬂ&’ld’l WI l_ ibration wizard
il
¥ |500 a
s -
2K Si HMeasured Position data:
Item Range Bearing Depth
Turrst 400
eI
MLBE 1
300
200
100
£5) E
500 408 Joo 200 100 y 100 200 300 o 400
5
MK Simrad
100
200
3
300
Transc. Head Roll Pitch 4
ipae 10.0 1.9 5.1 00
HPR 400 40.0 5.0 5.0
L — 7
Show all LB _ anay informationdn LBL aray data |HiF‘AF‘ Mavigation |HF‘H 400: Mavigation \ |
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* Select the Transponder parameters tab to get this new
window.

* Place the cursor at above Battery and click right mouse button.

* Select Read transponder data.

051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 4. januar 1999 12:26:09
Fie “iew Presentation Posiioning LBL Aray Sys:em User Configuie  Help

2] %) 2lo| W[ &) 2] alel] “
I S |

¥ |500 a
s .
2K Si HMeasured Position data:
Item Range Bearing Depth
Turret |a00
LBL Array data
P
MLEE Locations  T1ansponder parameters | Measured hagelmesl Position salupl
Transponder array: Transponder data for selected aray
ey 1 [Che.[  bode] LC]TelP. [Navp. [ Pul. [RsG. [Tun.. [Be, f 00
B24  LBLFos BE2  High  High 10ms  High 1920 e d" B
B21  LBL Pos B62  High  High 10me  High  0.100 e
B26 LBL Pos BE2 High High 10 ms High 0.420
B25 LBL Pos BE2 High High 10 ms High 0.780 o.00
B23 LBL Poz BE2 High High 10 ms High 1.360 onn
E
o 3oo 3 400
4] I
Pulze length
Cohme O Hms
CBms C 9ms
C Fms O 10me
Help | 3
|3|m
|
1
Transc. Head Roll Pitch | 4
ipae 38.8 1.4 1.5 00
HPR 400 39.2 1.5 1.7
K| I i)
For Help, press F1 |HiF‘AF‘ Mavigation |HF‘H 400: Mavigation \ |
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* C(lick at the Read battery button for the locations

0S51:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 1 4. januar 1999 12:26:26
File “iew Presentation Positioning LBL Aray  System  User Configure  Help

£l 2| zlo| © [ K 2] alel|
— —

-y W |s00 =l
MK Si Measured Position data:

Eﬁ Item Range Bearing Depth
Turret |00
d\n LBL Array data
MLBE Locations  Transponder parameters I Meazured baselmesl Poszition salupl
Transponder arrar Trancnemdar dsta far salactad aran
Read Transponder Data [ x|
Arey .
Location 1 20 o0
i} oon
Read parameters sg ggg
50 oo

fEread demth |
E
o 300 o 400
Fead battery | I »

Mest location |

T Fme & 10ms

[s00
|
|

Transc. Head Roll Pitch | 4

HiPaP 38.3 1.1 1.2 200

HPR 400 38.6 4.3 1.3

‘ I .z
For Help, press F1 |HiF‘AF‘: Mavigation |HF‘H 400: Mavigation

Telemetry is executed for some seconds and the battery status is
then displayed as the amount of pings transmitted by the
transponder.

There is no simulator for these values, only the telemetry symbol.
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051!

8.5.14 Approaching other fields

* Assume you are at the HEIDRUN 2.
* Let the instructor configure the demo program.
* Do the same exercises as for HEIDRUN 1.

Notice that thelocation number, MLBE transponder channels and
turret transponder channels are different for this field.

Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 2 17. desember 1998 07:49:46

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s N [s00 B
Vessel Measured Position data:
EF Item Range Bearing Depth
c21 105.2
Turret
c22 101.0 e
n/l.:\n c23 100.9
MLBE c24 99.6
c25 99.8 300
26 98.6 10
c27 101.0 6
c28 105.3
Yess 14.9 108.8 2.4 0 +c23 200 +C21
100 +
c27 22
E
500 400 300 200 100 /50 100 200 300 400
C26 Vessel
IBL: Tot. Done Used BME resid c23 7
16 16 1a& 2.8 100
Loc Range Residual Status
1 535.1 2.4 OK
2 512.0 -3.9 OK _|_
3 479.5 1.5 OK 9 czs  |F00 &
4 467.1 -0.2 OK
5 517.7 -2.3 OK
300 Z
Transc. Head Roll Pitch
Hipap 39.2 4.3 4.6 200
HiPAP 36.0 1.1 4.0
Kl I 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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17. desember 1998 07:51:35

051:Master Controller

APOS - Demo Mode : Simulator Active - HEIDRUN 2

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | |
s N |250 B
Vessel Measured Position data:
EF Item Range Bearing Depth
c21 105.2
Turret + 200
c22 101.0 cz8 +
T c23 100.9 ca1
MLBE c24 99.6
c25 99.8 150
26 98.6
c27 101.0
c28 105.3
100
Yess 14.3 106.7 2.3 0 ce7
cz2z2
50
=
=N
250 200 150 100 50 fﬁ; 50 100 150 200
LBL: Tot. Done Used BME resid + A
16 16 16 2.8 e essel
Loc Range Residual Status +
1 534.7 2.1 OK c23
2 512.4 -3.5 OK
3 479.5 1.2 OK 100
4 467.0 -0.5 OK
5 517.8 -2.0 OK
150
Transc. Head Roll Pitch
Hipap 38.4 4.3 4.1 + 200 +
’ ’ - Cc25 c24
HiPAP 39.3 4.5 4.8
Kl | 7
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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051:Master Controller APOS - Demo Mode : Simulator Active - HEIDRUN 2 17. desember 1998 07:52:12
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s ¥ [100 |
Vessel Measured Position data:
C}l Item Range Bearing Depth
Tumel T4 2.5 35.0 42.8 80
HMC-T4 11.7 204.8 40.5
P Vess 12.4  103.2 2.3 0
MLEE
60
40
20
- E
L
100 80 60 40 20 T4 20 40 60 80
IBL: Tot. Done Used BME resid
16 16 16 2.7 20
Loc Range Residual Status
1 534.8 2.3 OK
2 512.1 -3.8 OK &
3 479.0 1.6 OK vessel 0
4 467.0 -0.5 OK
5 517.7 -2.1 OK
60
Transc. Head Roll Pitch
Hipap 35.8 2.9 2.8 80
HiPAP 37.2 3.6 3.7
Kl N H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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* Assume you are at the HARDING.
* Let the instructor configure the demo program.
* Do the same exercises as for HEIDRUN 1.

Note ! Notice that there are no MLBE positioning at the HARDING field.

051:Master Controller APOS - Demo Mode : Simulator Active - HARDING.hpr 17. desember 1998 07:55:44
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

=] Bw| zlo| ® [ Kl z] sle]
| | \ \

s ¥ [100 |
Vessel Measured Position data:
Item Range Bearing Depth
Tumel T1 1.9 39.3 44.4 80
HMC-T1 1.2 154.1 40.7
Vess 2.7 18.5 3.5 0
60
40
20
/4 E
L
100 80 60 40 2 Tl' 20 40 60 80
IBL: Tot. Done Used BME resid
16 16 16 1.2 2
Loc Range Residual Status
1 513.0 -0.1 OK
2 493.3 -0.1 OK .
3 473.7 0.1 OK Vessel 0
4 458.5 -0.0 OK
5 475.0 -0.3 OK
60
Transc. Head Roll Pitch
Hipap 20.2 -5.0 -5.0 80
HiPAP 20.6 4.7 -4.9
Kl N H s
For Help. press F1 [HiPAP: Navigation [HIPAP: Navigation
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Blank page
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8.6 LBL calibration - basic operation

8.6.1 Introduction

These exercises will leaad you through the basic operation of LBL
calibration and positioning with the HPR/HiPAP system.

 Start the demo computer and let the instructor configure the
demo program before you go on with the exercises.

8.6.2 Configure transponders

The transponders you are going to use in LBL positioning have
to be configured in the HPR/HiPAP system with channels, serial
number etc. This is done in the Transponder configure menu. You
should have been through how this is done during the SSBL
exercises.

To save time in this exercise you can open a file where all the
transponders already are configured.

* Open the file D: \WINHPR\DATA\LBL CALIBRATION

051:Master Controller APOS - Demo Mode : Simulator Active - SSBL POSITIONING 5. januar 1999 07:41:20
“iew Presentation Positioning LBL Aray  Spstem User  Configure  Help

Hew Crl+h

Crl+0 rgl ﬁl élg”
Save Chil+5 ‘ | ”
Save As... N [500 d
Eiirat [Ekr] sition data:
Eiitit Frevien Bearing Depth
Print Setup.

400

1 55BL POSITIONING
2 SPMCHFR400
30LS B HPR400

40LS & HPR400 300
Stop/Shutdown
200

Transc. Head Roll Pitch

Hipap 23.6 -3.2 -3.2 100

HPR 400 22.1 -4.0 -4.1

E
s00 400 300 200 100 Z/ MK Simrad® 200 300 400

ead: N 0 ﬁ? @
23.6°
R 100
200
70 /
w.0s.0 |60 (4.0 12.0
&K 300
400
oll: w =
-3.2° T [
Open an existing document \HiPAF’: Navigation \HF'F! 400; Navigation ’_
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. Soelect the file LBL CALIBRATION and click at the
Apne/Open button.

051:Master Controller APOS - Demo Mode : Simulator Active - SSBL POSITIONING 5. januar 1999 07:41:47
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

[]

b

=
=
=
&

Filtered Position data:
Item Range Bearing Depth

N ES

=
=
)
o
o

m
@

@

o

&
I
k-1
3
£

Letj: I A Data

[ HARDING EdoLs & HPr400

[" HEIDRUN 1 [ 0Ls B HIFSP

HEIDRUN 2 [ 0Ls B HPR40D

LB CALIERATION SPMC HPR400
[ZILEL POSITIONING 5] SSEL POSITIONING

OLS & HiP&P

Transc. Head Roll Pi
Hipap 21.8 -4.0 =
HPR 400 20.7 -4.6

E
imiad® 200 300 (200 J

ead: o
21 ge /((T’ Tfi\)\ Flnave:  [LBL CALBRATION Aone
. ) [ Aare ]
Filupe: [fwinHPR: Files [~hpr) [~ Aubiyt
200
70 /
w.ols. 0 6.0 4.0 (2.0
& 300
400
oll: w =
1.0 Kl [— a7
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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8.6.3 SSBL positioning

The system needs to know the initial positions for the
transponders. If transponders are deployed for use in a new
array, no information about the initial positions are available on
file. Therfore the positions have to be entered.

The best initial positions you can get is from an SSBL
interrogation of the transponders in the array. The system can
enter these positions automatically or you can do it manually.

By selecting North orientation and Cartesian view the SSBL
positions displayed can be used directly as initial coordinates
when assigning locations manually. For each transponder you
will then have North, East and Depth. Negative numbers indicate
positions south/west of the origin.

The origin will then be the vessels position.

If the transponder has the depth and temp function, you can read
this values by telemetry to get more accurate initial coordinates.

* Activate the transponders in SSBL mode.

If you use error ellipsis you can see the quality of the positions we
are going to use as initial coordinates.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:43:54
File Miew Presentation Positioning LBL Amay  System  User  Configure  Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s N [s00 =
MAK Si Measured Position data:
Item Range Bearing Depth
Bt B51 357.2 212.2 2006.8 400
B52 361.9 245.4 2007.8 _l_
y B5G 385.9 336.2 2010.5 BSE
Ho2 B57  383.6  28.7 2008.1
Zaom Full
0 B58  370.7 114.3 2006.6 - 300
isplay Scale »
EES Set Wiew Center
ﬁ Serall to Qrigin
B&7 Drigntation 4 200
y Measure
Bing v Show Erar Ellipsis
Transc. Head Roll Pitch e Scal'? I &y 100
Fuimu) 5.0 2.0 3.0  Show Locations
HPR 400 23.3 -3.4 -3.4 Cart. Yiew
® Polar i E
— & Polar View
S0 Numeric View 200 100 Z/ MIK Sim;a‘:io 200 300 400
ead: m’ [i] Inelination Yiew
22.0° ﬁ? @
N 100
B58
/ 200
70 /
w.0s.0 |60 (4.0 12.0
&K 300
400
oll: w =
~4.0° Ll o[
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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8.6.4 LBL calibration wizard

The APOS operator station has a wizard to help you through the
LBL calibration.

e Start the LBL Calibration wizard.

(Select Calibration wizard from the LBL Array menu)

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:44:17
File “iew Presentation Pogitioning i) Spsten User  Configure  Help

2| & C ard
Z| 21| z|o| T8 [ M
1 | | \ il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
Bt B51 361.7 211.7 2005.7 + 400
B52 363.9 245.2 2007.6 +
&7 556 414.0 334.4 2005.0 Ba6 -
B52
BAT 308.7 28.0 2006.4
o2 B58 383.5 111.7 2003.8 300
B5E
B57 200
E53
Transc. Head Roll Pitch 100
HiPap ?3.2 3.4 -3.3
HPR 400 24.9 -2.6 -2.6 i
500 400 300 200 100 Z/ MfKSimFa‘:io 200 300 400
PSRN N U
23. 2°\
100 +
B52 B5&
200
70 /
1.0l 0 J6.0 |40 & +
300
& B51
400
oll: w =
=5145 Kl I 7
“wizard to guide a new array calibration/n Calibration wizard \HiPAF’: Navigation \HF'F! 400; Navigation
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051:Master Controller

The Insert active TPs button will automatically enter the current

SSBL positions into the system.

These positions will be used as initial coordinates for the different
locations. The system will also calculate and enter the accuracy of

these positions.

* Click the Insert active TPs button to get initial coordinates.

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 07:44:53

Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [s00 B
MK Si Measured Position data:
Item Range Bearing Depth
i B51 343.5 211.6 2008.6 Fer
B52 368.0 [ESEILH
&7 BE56  404.5 -
B52 =F7 =07 o
y % Location | Tp Sena\l TEEhanl Nurlhl Easll DEplhI Ell Ma... I E"M\I’]Dll Ell Directi.. I EIIDepthI
B56 = o G081 BS1 30014 787 200764 1.02 1.00 3081 1.50
oz G52 B52 14956 33217 200713 0.8 0.7 66.73 133
y s 5056 B56 364.80 16005 200791 0.98 095 156.23 1.43
B57 o 5057 B&T 354.99 18463 2008.37 110 1.07 27.EB 161
y n' 5 5058 B53 -143.15 341.40 200552 0.98 093 1367 1.45
B58
Transc. Head
iPAP 26.1
PE 400 28.2
E
0 300 400
ead: :
26.1° o
, nitial
€ Calirated -@
5‘53
70 % Tilzake: Heste > | Help |
g 300
400
oll: w =
-2.0° 4 T Wy

For Help, press F1

[HiPAP: Navigation

[HPR: 400; Havigation

160940/A

In the window you will now be presented these parameters and
values:

Location number

Transponder serial number

Transponder channel

Transponder position in North, East and Depth

Size of major error ellipse

Size of minor error ellipse

Direction of major error ellipse relative to north

Standard deviation of the depth values
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8.6.5 Enter new locations manually

It is also possible to enter locations manually.

* Place the cursor inside the window, click right mouse button
and select New.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:49:19
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s ¥ [s00 |
K Si Measured Position data:

i
Item Range Bearing Depth
i B51 361.5 213.3 2005.8 _ Fer
y B52 353.6  EEUTE
B5G 405.2
Ho2 E57  405.6 P&t
y B8 383.2 Location | Tp Sena\l Tp Ehanl Nurlhl Easll DEplhI Ell Ma... I Ell M\I’]DII Ell Directi.. I Ell Depthl
i = o BO51 BA1 30880 17841 200665 m 1.08 3014 163
oz 6052 BGZ 18679 33360 200830 1.03 1m 6472 1.5
y s 5056 B56 36358 1711 200773 1.08 1.05 15512 156
B57 o 5057 B&T 344.07 18316 200741 m 1.08 2850 163
y n' 5 5058 B53 -144.06 335713 200698 0.95 093 11330 1.42
E53
Transc. Head
iPRP 38.4 Ef”"
ove...
PE 400 36.9 gave E
I Bead, 0 300 400
—_— Erint
sad: } \ Positio
38.4 °\ o IniI;;I Iresert active TPs I
 Calibrated
5 B58
70 % Tilzake: Heste > | Help |
-@ﬁ 1 220
400
oll: w =
4.3° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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051:Master Controller

From this new window you can manually insert:

Location name

Transponder channel number (must already be configured)

Positions:
V' North
V' East

V' Depth

Error ellipsoide:

V' Major
v Minor

v Direction

V' Depth

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 07:49:58

=

2% zlo| © Kl 2] sle]
| —

1 il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
i B51 353.5 210.5 2007.0 N Fer
B52 368.6 [EAETLIE
&7 BE56  406.7
B52 57
y 2:; gii i Location | Tp Serial I Tp Chan | North | East I Depth I Ell Ma... I Ell Minor I Ell Directi.. I Ell Depth I
i = o BO51 BA1 30880 17541 200665 1.11 1.08 3014 163
ez i3 L ocation [x]| sam2 151
0 13 5056 15512 156
| BS7 s 5057 Name IE' Transponder 'I 28,50 163
y n' 5 5058 11330 1.42
B53 Posgiion————————— Errar ellipsoide
Transc. Head Noith 0.00 Maior 1.00
iPAP 35.7
PR 400 33.0 East 0.00 Minar 1.00 E
Diepth 0.00 Direction 0.00 0—W40 0
ead: : et .00
" Positions
35.7 & i
N * Initial
 Calibrated oK I Cancel | Help |
558
70 % Tilzake: Heste > | Help |
‘331 - 300
400
oll: w =
2.9° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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It is also possible to save a set of locations

* Place the cursor inside the window, click right mouse button
and select Save.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:51:19
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s ¥ [s00 |
MK Si Measured Position data:
f Item Range Bearing Depth
i B51 360.6 208.1 2005.8 ) Fer
B52 1T P B | ocations
&7 BE56  399.5
Ho2 E57  302.0
y B T Location | Tp Sena\l TEEhanl Nurlhl Easll DEplhI Ell Ma... I E"M\I’]Dll Ell Directi.. I EIIDepthI
i = o BO51 BA1 30880 17841 200665 m 1.08 3014 163
oz 6052 BGZ 18679 33360 200830 1.03 1m 6472 1.5
y s 5056 B56 36358 1711 200773 1.08 1.05 15512 156
B57 o 5057 B&T 344.07 18316 200741 m 1.08 2850 163
y n’ 5 5058 B53 -144.06 335713 200698 0.95 093 11330 1.42
E53
Transc. Head
iPAP 28.2
PE 400 26.2
E
I 0 300 400
=ad: } \ Postions
28. 2°\ & Iritial Ireert active TPs |
 Calibrated ¥
=
5158
isake Hep |
L 300
1851
400
oll: w =
-0.9° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Insert a suitable name and click the Lagre/Save button.

The file is saved as a text file and can be pasted into other
documents, reports etc.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:51:57
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
S B51 354.7 210.9 2006.9 X o
B52 0 LI | ocations
7 B56  402.0 7
Ho2 E57  404.0
y E58  366.3 Location | Tp Sena\l Tp Ehanl Nurlhl Easll DEplhI Ell Ma... I Ell M\I’]DII Ell Directi.. I Ell Depthl
B56 : il G051 BA1 -308.80 179.41 200665 1.11 1.08 30.14 183
> 0 (T T
hs . =T 2 156
E57 T4 Lgej | S3Da: =l =] 0 1.63
y s 0 1.42
B58
Transc. Head
iPAP 24.8
PE 400 23.3 E
I 0 300 400
=ad: } \ Postions
@ " Filhavn: Location| L
28 B\ & Irilial I =
© Caliprate T lvpe | Text Files (a1 =l M .
¥
5158
70 % Tilzake: Heste > | Help |
T 300
151
400
oll: w =
-2.6° . | P
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Click at the Neste/Next button to go on with the wizard
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8.6.6

Change transponder parameters

From this new window you can change parameter values for each
of the transponders in the array.

* Place the cursor inside the window, click right mouse button
and select Set transponder parameters.

051:Master Controller

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

5. januar 1999 07:52:57

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
i B51 365.9 211.7 2004.9 . Fer
B52 369.5 Transponder parameters
&7 BE56  410.8
Ho2 B57  387.1
y BHE 361, 7 Transponder array: Transponder data for selected amay
B5E
Array 1 Location | Last upd... [ Cha._ [ Mode | Uc] telP. [ NavP [ Pul. [ FxG
ﬂ 1 ol/o/e0 0 BS1 SSBELTp Unknown High High 10msz Hig
BS57 B 01401780 BS2  SSBLTp  Unknown  High High 10ms  Hig
f K3 o1/01/80  BSE SS5BELTp Unknown High High 10msz Hig
E53 K& o1/o/e0  BST SSBELTp Unknown High High 10ms Hig
Transc. Head KS 01/01/80  B5&  S5BL TR Unknown High High  10ms Hig
iPAP 21.1
PE 400 20.3 Se 1 parameters
Set Mode... E
—————————| ‘I Read transponder data... 300 400
Fead : ; E Pulse length
21.1 D\ C 5ms  C 8ms
© Bms  C 9me N
Cims @ 10ms iy o,
558
< Tilbake Hep |
+ 300
Bli1
400
oll: =
-4.5° 4 »
v
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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The Nav. Tx power parameter sets the power used by the
transponder when transmitting replies for positioning. High
should be selected for ranges between 500-800m. For longer
baselines increase the power. For shorter baselines decrease the
power. Lower power levels consume less battery power and
causes fewer problems with reflections than higher power

The Tel. Tx power parameter sets the power used by the
transponder when transmitting in telemetry. High should be
selected for ranges between 500-800m. For longer baselines
increase the power. For shorter baselines decrease the power.

The Rx gain parameter is the receiver gain for the transponder.
Use High if little noise around the transponders. In noisy
environments use Low to prevent the transponder being
disturbed by the noise.

The Pulse length parameter selects the pulse length for the
transponder(s) and should be set to 10ms.

¢ Enter other values for one of the locations and click then at the
Set button to start telemetry.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:53:15
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
i B51 359.7 211.3 2005.8 L Fer
B52 1: [V B Transponder parameters
&7 BE56  411.9
Ho2 E57  382.3
y BHE 357.0 Transponder array: Transponder data for selected amay
B5E
UETRIN 5t transponder parameters Pul Fix G
7 10ms  Hig
E57 Location 1 10 ms Hig
f 10 ms Hig
- Maw. Tx Power Tel. Tx Power R¥. Gain 10 mes Hig
Transc. Head ; :at:mum ; :‘ja::mum g E‘gh 10ms  Hig
ipap 20.8 2 [l & il o
-  Low i Low
EERLUCE £ Minimum  Minimum

ead:
o j(
20 N Set Mext location " tiose
-1.-
—— 351
< Tilbake Heste > | Help |
o 300
ns51
400
oll: w =
-h.0" 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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The changes are now sent to the location.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:53:50
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s N [s00 =
MK Si Measured Position data:
Item Range Bearing Depth
& B51 354.0 208.7 2007.2 L lann
B52 L1 B Transponder parameters
&7 BE56  420.8
Ho2 E57  385.0 57
& B58  355.1 LEEEEL T clemetry - HIPAP-> Tx Power Gain And PulseLength Message
B5E
Array 1 Telemetry status———————————————— I‘E
ﬂ Ir 0 s Hig
B57
—— Transceiver in Telemetry Mode. 0 ms Hfg
f 0 s Hig
E53 (1 Hig
Transc. Head 0ms  Hig
iPAP 20.1
PE 400 20.3
E
(] 5 bo 300 (200
e — | 1
(751
< Tilbake Heste > | Help |
- 300
1851
400
oll: w =
-h.0" T [
For Help. press F1 [HIPAP: Telemetry [HPR: 400; Havigation

* C(lick the Cancel button to stop the telemetry.

* Click the Neste/Next button to go on with the wizard.
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8.6.7 Measure baselines

Thelocal calibration is based on range measurements between the
transponders at seabed. The range between two transponders is
often called a baseline. Normally each baseline is measured both
ways, and they are treated as separate measurements.

A baseline is measured by the HPR/HiPAP system requesting
one transponder via telemetry to measure the range to another
one.

The Master parameter defines from which transponder the
ranges are to be measured (defines the MASTER transponder).

The Slave parameter defines to which transponder the ranges are
to be measured (defines the SLAVE transponder).

All locations can be selected as Master or Slave. Also individual
measurements can be done by selecting specific locations.

The No range meas. parameter specify the number of
measurements to be used when requesting a master transponder
to measure the range to a slave. Default is 8.

When measuring a subsea range, a master transponder
interrogates a slave transponder and establishes a time window
within which it listens for the reply from the slave. If this window
is narrow the master is able to ignore reflections of the pulse sent
from the slave.

The Range window parameters are set automatically by the
system, but you can manually enter other values.

Min/Max sets the inner/outer limit of the detection.

Initial offset can be used to set up a window around the range
calculated from the initial coordinates.
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* Use default values, select location 1 as Master, location 2 as
Slave transponder and click the Start measure button.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:59:03
Eile ‘Yiew Presentstion Positioning LBL Aray  Spstem Uszer  Configure Help

l__l_lilﬁlﬁlﬁlﬁll__l_lélal\

¥ [s00 |
MJK Si Measured Position data:
f Item Range Bearing Depth
S B51 347.5 211.4 2008.5 ' lann
B52 EXLEEI Measured baselines
&7 BE56  404.2
B52 TRE3 303 0
B57 393.% Transponder array: Measured baselines data: 57
o2 E58  360.5
B56 Array 1 Master | Slave | Status [ Time |  Range| Expected[ #M.. [Std. [ Resic
B57
E53
Transc. Head
iear 0.0 Mat=l |
PE 400 39.9 Slave |2 - | |_,| E
urement Calculation ————————— 0 300 400
ead Hanga wlﬂdéw* Nfumhal H Tirme:
Calculated distance:  216.53m G R Max residual - 0.00m
40. 0 : Min | 20653 o
Initial I Measure both ways Rms residual : 0.00m
foset 27653 T
Ma - Start measure | Calculate | ==
" 558
< Tilbake Hep |
e 300
1,
451
400
oll: w -
5, " A
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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The transponders are still in SSBL mode.

* Confirm that you want the transponder set to LBL Calibration
mode.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 07:59:24
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
& B51  349.3  210.1 2007.7 . lann
B52 XM I M easured baselines
&7 BE56  412.3
852 B57  395.1 i
- Transponder array: Measured baselines data:
o2 E58  361.5
L B oy 1 Master | Slave | Shahus | Time | Range | Espected | #M_ | Std. | Fesic
B57
Bs8 Y - |
Transc. Head
1 -
iPAP 39.8 st @ B51 Tranzponder not in calibration madus, switch to?
PE 400 39.4 Slave |2 - I_’I E
L ~Measwement Nei N 0 300 400
_— Rangs window
Fead 8 \; E i : of meas. T =1
35 8° Calculated distance: .21 E.A3m Ma residual - 0.00m
%, Initial [ Hin I 20653 I Measure both ways Rms residual : 0.00m
el M 22653 | T
& - Start measure | Calculate ==
" 558
< Tilbake Heste > | Help |
S T
7351 300
400
oll: w =
4.9° . | P
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* When the telemetry picture is in the display, click the Cancel
button.

The simulator has already set the transponder mode to LBL
calibration.

You will have to confirm for the other transponders as you go on.
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The system is no measuring ranges between the two
transponders.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 08:01:39

&

2% zlo| © Kl 2] sle]
| —

1 il
s ¥ [s00 B
MK Si Measured Position data:
Item Range Bearing Depth
i B51 342.3 210.7 2009.4 Fer
B52 XIS | B M easured baselines
&7 E56  400.4
Ho2 E57  382.6 7
y - Transponder amraw: Measured baselines data:
B5S 348. 5 Telemetry : HiPAP-> M. R M £
4 a1 elemetry il easure Hange Message B :@
y Telemetry status
B57
7 Transceiver in Telemetry Mode.
E53
Transc. Head
iear 319 el
PE 400 29.8 Slave |2 I_’I E
I Measurem 0 300 400
— R ange wi ll l
ead: Calculatec
31.9°
. \r;lfhalt 10 |
offged Hetr _c
te | .
B58
< Tilbake Heste > | Help |
5 T
Bal 300
400
oll: w =
0.9° 4 T [
For Help. press F1 [HIPAP: Telemetry [HPR: 400; Havigation
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Click the Cancel button.

The simulator has already done the measurment.
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The result of the masurement will now be presented.

Each baseline can be measured many times by the Master
transponder. It calculates the mean value and the standard
deviation of the measurements, and transmits the values to the
HPR/HiPAP system via telemetry.

The standard deviation is normally some centimeters and if it is
more than a few decimetres the measuremensts should be
repeated.

More about this later.

If no good standard deviation is achieved, you should exclude the
measurement of the baseline.

More about this later.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:01:55
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
i B51 355.5 211.5 2006.9 Fer
B52 E1 "2 M easured baselines
&7 BE56  390.8 w
B52 =F7T a0l o
B57 401.0 Transponder array: Measured baselines data:
o2 E58  370.3
B56 Array 1 Master | Slave | Status [ Time |  Range| Expected[ #M.. [Std. [ Resic
B57
E53
Transc. Head
iear 30,5 Met=l |
PE 400 28.4 Slave |2 - | I_’I E
Measurement————————————— -
—— Rangs Wi:duwi Baseline accept 0 300 400
F;gd5° \: i Calculated distance:  216.53m
. ! i |1D— Min I 200 Baseline measurement: Telemetry OK. ™ Apply to all
affset |
Max I 22 Master: 1 =}
Slave: 2 " 5358
Accept/Continue
Measuied range: 216,44 I
M of measurements: 7 Cancel
Standard deviation 0.06 P |
Hepeat | [Coftinue | Stop) |
400
oll: w =
0.3° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

In this screen dump the standard deviation is only 6 centimeters.
You might have got other and larger values, but us them so far.

* Accept the measurement by clicking the Accept/Continue
button.
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051:Master Controller

Next baseline can now be measured.

* Keep location 1 as Master, select location 3 as Slave and click
the Start measure button.

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

5. januar 1999 08:02:21

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
= =2l zl2| ®I K 2] alel
1 | | | il
- ¥ [s00 =l
MAK Si Measured Position data:
Item Range Bearing Depth
Bt B51 345. 8 211.5 2008.2 n lann
B52 EXLERE I Heasured baselines
7 BE56  407.8 k7
B52
B57 404.4 Transponder array: Meazured baselines data:
o2 E58  363.4
L B oy 1 Master | Slave | Shahus | Time | Range | Espected | #M_ | Std. | Fesic
B57
E53
Transc. Head
iear 2@ el |
PR 400 26.3 Slave [3 =1 | 151 E
~ Measurement Calculation ] 300 400
—_——| R ange window MNurmber I?‘ Time:
ead: i . ofmezs, 1° =
25 @0 Calculated distance:  672.43m Max residual - 0.00m
TN \r;lfllal 10 Hin I £5243 I Measure both ways Rms residual : 0.00m \
affset Fr- -
Max 58243 Start measure | Calculate | -:-
58
< Tilbake Hep |
= T
=51 300
400
oll: w -
-1.0° 4 A
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Accept the measurement by clicking the Accept/Continue
button.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:02:47
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
T ‘ ‘ Il

s ¥ [s00 |
K Si Measured Position data:

i
Item Range Bearing Depth
i B51 344.4 209.7 2008.8 n Fer
B52 ELLTL I Heasured baselines
&7 BE56  406.6
Ho2 E57  300.4 ’
- Transponder array: Measured baselines data:
o2 E58  364.6
B56 Array 1 Master | Slave | Status [ Time |  Range| Expected[ #M.. [Std. [ Resic
B57
E53
Transc. Head
ipap  25.9  Mat=ll |
PE 400 24.0 Slave |3 - | I_’I E

Measurement

0 300 400

—— Rangs window—————— Baseline accept
Fz;d9° \: i Calculated distance:  672.43m
. ! - |1n— Min I BE; Baseline measurement: Telemetry OK. ™ Apply to all
el Max I &8 Master: 1 i i &)
Slave: 3 5
2
Measuied range: B72.37 I
M of measurements: 7 Cancel
Standard deviation 0.03 P |
Hepeat | [Coftinue | Stop) |
400
oll: w =
= L 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

* Do the same with location 4 and 5 as Slave and keep location
1 as Master..
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Let location 2 be Master and location 1 be Slave.

You will now be presented the measurement you did few
moments ago.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION

5. januar 1999 08:03:29

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
Z| 2| zlo| 8| 2 ale|
1 | | | il
s ¥ 1500 L
MAK Si Measured Position data:
Item Range Bearing Depth
S B51 355.7 211.1 2006.7 . lann
B52 ELERLI Measured baselines
&7 E56  408.0
Ho2 E57  387.5 v
- Transponder array: Measured baselines data:
o2 E58  356.7
L B oy 1 Master | Slave | Shahus | Time | Range | Espected | #M_ | Std. | Fesic
<1 2 Sum 020203 216,44 21653 ¥Foonnz 0.0c
BySF < 2 0K 080203 21644 21653 700G 0.0c
E53
Transc. Head
ipar 225 | Ml |
PE 400 21.3 Slave [1] - | |_,| E
— Measurament Calculation 0 300 400
—_— Fange window Number = i
= Ig 3 Tirne:
ead: Calculated distance:  216.53m of meas. Max residual - 0.00m
22.5° in | 2085 o
%, \r;lfllal 10 Hin § I Measure both ways Rms residual : 0.00m
affset -
Ma I 22653 Start measure | Calculate | -i"
5]
< Tilbake Hep |
P 300
1151
400
oll: w -
=5, 7" 4 A
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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Click the Start measure button.
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aster Controller

* Accept the measurement by clicking the Accept/Continue
button.

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

5. januar 1999 08:03:51

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help
=] 20| zle| T K| 2] slel
1 | | | il
s ¥ [s00 B
MK Si Measured Position data:
Item Range Bearing Depth
i B51 356.9 208.5 2006.3 1 Fer
B52 XV M easured baselines
&7 BE56  411.3
Ho2 E57  381.2
- Transponder array: Measured baselines data:
o2 E58  361.3
B56 Array 1 Master | Slave | Status [ Range | Expected | #M... [ Std.. [ Resic
<1 2 Sum 020203 216,44 21653 ¥Foonnz 0.0c
BySF < 2 0K 080203 21644 21653 700G 0.0c
E53
Transc. Head
ipap 213 | Ml |
PE 400 20.2 Slave |1 - | I_’I E
Measurement . U
R angs window zeline accept 300 400
ead Calculated distance:  216.53m
vl Im— Min I 200 Baseline measurement: Telemetry OK. ™ Apply to all
I
offeet Max m Master: 2 __ Accept )
Slave: 1 508
Measuied range: 216,48 I
M of measurements: 7 Cancel
Standard deviation 0.0 P |
Hepeat | [Coftinue | Stop) |
400
oll: w =
-4.3" 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

160940/A
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Measurements in both ways will now be presented in the same

window.

You have standard deviation for each measurement and standard
deviation for the sum of the two measurements.

051:Master Controller

APOS - Demo Mode : Simulator Active - LBL CALIBRATION
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 08:04:13

=

2% zlo| © Kl 2] sle]
| —

L Il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
& P51 370.3 211.0 2004.4 R lann
B52 jo1: 20 B M easured baselines
&7 E56  401.8
Ho2 E57  382.0 7
y - Transponder array: Measured baselines data:
BAB 373.3
B56 Array 1 Master | Slave | Status [ Time |  Range| Expected[ #M.. [Std. [ Resic
<2 1 oK 020254 216,48 21653 7005 n.ac
y <1 2 Sum 080354 216,46 21653 14 0m n.ac
LB < 2 0K 030203 2644 21653 7 00 nor
B58
Transc. Head
ipap 20,5 | Ml |
PE 400 20.1 Slave |1 - | I_’I E
MH urern _n‘t:| b Calculation 0 300 400
 —— ange window umber ry i
- Ig 3 Tirne:
FzgdS . \: i Calculated distance:  216.53m of meas. Ma residual - 0.00m
TN Initial [ Hin I 20653 I Measure both ways Rms residual : 0.00m
offset 276,53 1
Ma - Calculate | ()
5358
< Tilbake Heste > | Help |
A 300
151
400
oll: w =
-4.9° . | P
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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051:Master Controller

8.6.8

Cancel inaccurate measurements

You can also cancel a measurement that must be wrong.

* When you have the result of one of the measurements click the

Cancel

button.

APOS - Demo Mode : Simulator Active - LBL CALIBRATION
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 08:08:35

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s ¥ [s00 B
MK Si Measured Position data:
Item Range Bearing Depth
i B51 342.3 212.7 2009.4 N Fer
B52 ELY S B Measured baselines
&7 BE56  408.6
B 557 392.6 Z
- Transponder array: Measured baselines data:
o2 E58  363.0
L B oy 1 Master | Slave | Shahus | Pange | Espected | M | St | Resic
L 5 Sum 03:06:34... 509.47 09,45 ¥Foonnz 0.0c
BySF L4 5 0K 080634, 509.47 609.49 7005 0.0c
E53
Transc. Head
ipap  35.3 | Ml |
PE 400 37.3 Slave |4 - | I_’I E
~ Measurement =
—— Rangs Wi:duw Baseline accept 0 300 400
F;;da . \: i Calculated distance:  509.48m
. ! - |1n— Min I 49! Baseline measurement: Telemetry OK. ™ Apply to all
affset W |_51 5 E i
ax Master 5 ek 7
Slave: 4 558
e — Accept/Continue
Measuied range: 508,92 I
M of measurements: 7 Cancel
Standard deviation 205 P |
Hepeat | [Coftinue | Stop) |
400
oll: w =
2.9° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

160940/A

* C(lick the Repeat button to do the measurements over again.
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8.6.9 Repeat measurements

If you are not satisfied with one or more measurements, you can
repeat the measurement of this baseline.

* When you have the result of one of the measurements click the
Accept button.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:15:18
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

= 2%| zlo| T [TE| 2] ale]
I \ \

s ¥ [s00 |
K Si Measured Position data:

il
Item Range Bearing Depth
S B51 344.8 210.4 2008.4 X o
B52 ELXE I Heasured baselines
&7 BE56  403.1 57
Ho2 E57  405.0
- Transponder array: Measured baselines data:
o2 E58  370.1
B56 Array 1 Master | Slave | Status [ Time | Range | Expected| #M.. [ Std. [ Re
e 5 Sum 08104849, 509.47 609.43 30 o0m 1}
y e 5 Ok 030634 9. 509.47 509.43 T o00s 0
LB <5 4 0K 0810489 s144 S034@ 7 a5 0
f <5 4 ok 031001 9. 509.99 609.43 8 0w 1}
B58 <5 4 0K 0210329, 509.89 509.43 8 030 1}
Transc. Head
ipap 205 | Ml |
PE 400 19.8 Slave |4 - | | _’I E
Measurement -
_— Rangs window—————— Baseline accept 0 300 400
FzgdS . \: i Calculated distance:  509.48m
. ! - |1n— Min I 49! Baseline measurement: Telemetry OK. ™ Apply to all
affset .
Max | o Master: 5 AoEph £
Slave: 4 "5
Aocept/Continue 158
Measuied range: 509,57 I
M of measurements: 8 [Earice]
Standard deviation 0.06 P |
Repeat | " Coninue Stop |
400
oll: w =
-4.6" 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

You will now be able to do the measurement of this particular
baseline one more time.

* You can now click the Repeatbutton to do the measuremet one
more time.

¢ Do several measurements for one of the baselines.
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8.6.10 Exclude measurements

You can also exclude some of the measurements you have done.
The measuremenst will still be in the dsiaplay but will not be used
when calculating positions later on.

* Exclude some of the measurements by placing the cursor
above the measurement, click then right mouse button and
select Exclude from the menu.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:17:51
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

L Il
s N [s00 =
MK Si Measured Position data:
Item Range Bearing Depth
& B51 362.1 210.4 2005.5 lann
B52 EXLELI Heasured baselines
7 B56  398.1 57
LhE [B57 405.7
- Transponder array: Measured baselines data:
o2 E58  367.6
B56 Array 1 Master | Slave | Status [ Time | Range | Expected| #M.. [ Std. [ Re
e 5 Sum 081747 9. 509.50 609.43 3| 0m
y e 5 Ok 030634 9. 509.47 509.43 7005 1}
NG <5 4 0K 0810483 S344 50343 7 005 O
y <5 4 Ewclude 08:10:01 3. 509.99 609.43 8 0w 1}
B58 | == . Ok 0210329 S99 50942 g o0m o
Transc. Head L= oK 03153549, 509.57 609.43 8 006 1}
ipap 257 | Ml =l Ee‘e“ 0K 0316268 50971 G043 8§ O1E D
Wge
EERLLC O LY Slave |4 hd 4 Start measure | >l E
easurement Caleulation————————— 0 300 400
—_— Range window———————— Number = i
- Ig 3 Tirne:
Fz;d_“ . \: i Calculated distance:  509.48m of meas. Ma residual - 0.00m
TN \r;lfllal 10 Hin I 494439 I Measure both ways Rms residual : 0.00m
offset l— %
Ma 51943 Start measure | Calculate | "}'
5358
< Tilbake Hep |
T T
- 300
ns1
400
oll: w =
-2.1° 4 T [

For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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051:Master Controller

8.6.11 Calculate calibrated positions

It is now time to calculate the calibrated positions. The system
uses the initial coordinates and the measured baselines and finds
new and calculated positions for the locations.

The programs use a weighted least square error algorithm to
decide the positions of the transponders. The algorithm is
iterative, starting at the initial positions of the transponders.

¢ C(Click at the Calculate button

APOS - Demo Mode : Simulator Active - LBL CALIBRATION

File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

5. januar 1999 08:18:25

Z| 2| zlo| 8| 2 ale|
L | \ \ Il
s ¥ [s00 B
MAK Si Measured Position data:
Item Range Bearing Depth
& B51 357.3 212.1 2006.5 i lann
B52 EXLVN U Measured baselines
&7 BE56  411.0
Ho2 E57  305.1
- Transponder array: Meazured baselines data:
o2 E58  355.8
B56 Array 1 Master | Slave | Status [ Time | Range | Expected| #M.. [ Std. [ Re
e 5 Sum 081754 9. 509.50 609.43 30 o0m 1}
y e 5 Ok 030634 9. 509.47 509.43 7005 il
LB <5 4 0K 0810489 5144 0348 75 4
y <5 4 Ewclude 08:10:01 3. 509.99 609.43 8 0w 1}
B58 “g 4 Exclude 082:10:329. 509.89 509.43 8 030 a
Transc. Head <5 4 oK 03153549, 509.57 609.43 8 006 1}
iPLP 28.6 Master |5 j‘ <5 4 Ok 03162649, 509.71 509.43 8 016 1}
PE 400 30.86 Slave |4 - | | _’I E
easursment Calculation ————————— 0 300 400
—_— Fange window MNurmber = i -8
- Ig 3_ Time:  08:18:18 930105
zgdﬁ . Calculated distance:  509.48m of meas. Mas residual - 0.02m
TN Iritial Im— Hin I 49343 I Measure both ways Rms residual : 0.0m
el 51943 4
Ma - Start measure |
alti]
5
(Ilbake | Mestes _ Hep |
£t pl
400
oll: w =
-0.7° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

308

The range errors are the differences between the measured ranges
and the corresponding ranges calculated by using the Pythagoras
formula on the transponder positions. These errors are called
range residuals.

The Max residual value tells us the max range residual of all
locations.

The Rms residual value tells us the average range residual of all
locations.
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* Let both Master and Slave be All locs, click then once at the
Master tab.

The system will now sort the measurements. All measurements
with locations 1 as Master will be listed first, then measurements
with locations 2 as Master so on.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:20:11
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

L Il
s N [s00 =
MK Si Measured Position data:
Item Range Bearing Depth
& B51 360.9  208.7 2005.9 X lann
B52 S s B M easured baselines
&7 BE56  401.7 |
Ho2 B57  307.7 Z
- Transponder array: Measured baselines data:
o2 E58  367.6
B56 Array 1 Master | Slave | Status [ Time | Range | Expected[ #iM.. [Std. [ 4]
Rkl 2 Sum 080354 9. 21646 21653 14 0m
y <1 2 Ok 0202039, 216.44 21653 T 006
LB < 3 Sum 005263 57233 67243 14 am
y <1 3 ok 0302439, E72.37 E72.43 T 005
B58 <11 4 Sum  02:06:04 9. 74968 74972 14 00
Transc. Head <1 4 oK 0202104, 4967 74972 7005
o7 o Mate e =] |y 5 Sun OB0G453. 5023 ST 14 001
v -
TR 400 380 = ‘|1 5 Nk nan1ae San 1 Ban o7 7 Innq _’l_l =
easursment Calculation ————————— 0 300 400
—_— Range window———————— MNurmber = i -18:
- Ig 3_ Time:  08:18:49 330105
F;_‘?da . \: i Calculated distance:  100.00m of meas. Mas residual - 0.02m
N Initial [ Hin I .00 I Measure both ways Rms residual : 0.01m
el Max | 110.00 i
Start measure | -
" bi5g
< Tilbake Hep |
- 300
1351
400
oll: w =
4,0° T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

¢ (Click one more time at the Master tab and the list will be
displayed up-side-down.

* Try to click one or two times at the other tabs such as Slave,
Status, Time etc. and see how the data is presented.
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* Save the baselines at a file by placing the cursor inside the
window, click right mouse button and then select Save.

The text file can later on be pasted into documents, reports etc.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:21:49
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

L1 11
s ¥ [500 =
MK Si Measured Position data:
Item Range Bearing Depth
& B51 362.7 212.2 2005.9 lann
B52 ELEEE I Measured baselines
7 B56  407.2
LhE 57 393.2 Y
y B - Transponder array: Measured baselines data:
B58  361.1
L B oy 1 Master | Slave | Shahus | Time | Fange | Capectsd | #M. | Std. | =]
1 2 Sum 080354 9. 21646 21653 14 0
7 <1 2 0K 08:02039. 21644 21653 7006
| BS7 “ Fead m 0805289 B7238 G243 14 000
o s K 0802499, EF237 E7243 7005
B5g ST Ediner fmo DB0B049. AMOB8 74972 14 0m
Transc. Head <1 Deleteall DK 0803109, BT 74372 7005
o Mt s 5] {0, om DBGAGS. 54023 54027 14 0
o B
PR 400 38.8 Slave [ 100s = q|1 L} nKE_ Nan199 R4n ™ RN 27 7 Iﬂ n& _}'_I o

~ Measurement Calculation ————————— 0 300 400
—_— Range window———————— MNurmber I?‘ i -18:
ead: Calculated distance:  100.00m of meas. ¢ = e G515 SIS
30 6° 5 Max residual - 0.0Zm
%, Initial [ Hin I .00 I Measure both ways Rms residual : 0.01m
el [ om0 | .
Ma - Start measure | Calculate 9 n6g
5
< Tilbake Hep |
T T
Tt 300
i
400
oll: w =
5.0° | P
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Select a suitable name and click the Lagre/Save button.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:24:37
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

1 il
s ¥ [s00 |
MK Si Measured Position data:
Item Range Bearing Depth
i B51 363.0 209.0 2005.5 Fer
B52 I T M easured baselines
&7 BE56  391.2
Ho2 E57  385.8 57
- Transponder array: Measured baselines data:
B{s B58  d67.5 B oy 1 NV =T =T | EE =Ty vy [FTVRRN [P DY
> 005
. | [ i | [ 0.05
E57 Lagre i: I A Data J gl I_ b
y E Baseline 0.
E53 0.05
Transc. Head 0.05
HERE 26.0 Master |4l locs 0
PR 400 25.2 Slave [Alkos i _,l_l o
——————— [ Measwement 0 300 400
— HEHQE wind 105
’Eead 3 TY
Calculated d
26.9° S Filnavn: ILUcal\Uri Lagre I
. Initial [0
affset Filtype: [Test Files (=t =l Avbryt 4
ulate | +'
T 0 (3L
< Tilbake Heste > | Help |
4L 300
1151
400
oll: w =
-1.5" 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation
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* Go back to the first window in the wizard and display
Calibrated Positions instead of Initial Positions.

* Compare the positions.

051:Master Controller APOS - Demo Mode : Simulator Active - LBL CALIBRATION 5. januar 1999 08:33:37
File “iew Presentation Positioning LBL Aray  Spstem Uszer  Configure Help

Z| RI%| zlo| ® K| 2| ale|
] —

I Il
s ¥ [500 =l
MK Si Measured Position data:
y Item Range Bearing Depth
B lann
Locations

S|

m
@
X3

N

Location | Tp Sena\l TEEhanl Nurlhl Easll DEplhI Ell Ma... I E"M\I’]Dll Ell Directi.. I EIIDepthI
o

o A051 BA1 -308.76 179.41 2006.61 064 0.47 116491 183

I 6052 B2 -156.79 33358 2006.34 064 0.47 152,60 151

f U 3 5056 B56 36356 1711 200772 0.66 0.46 B6.58 156

BS7 14 G057 BAT 344.07 18914 200741 0E? 047 12161 183

f ﬂ 5 5058 B53 -144.07 338712 2007.00 066 0.46 2336 1.42
B58 Transc. Head
iPAP 38.3

PR 400 36.7

sad: } \ Postions
38.2 °\ © Jritial Ireert active TPs |
5
70 isake Hep |
w.olz. 0 5.0 (4.0 |2 T
300
1
400
oll: w =
3.9° 4 T [
For Help. press F1 [HiPAP: Navigation [HPR: 400; Havigation

Go to the final page in the wizard again by clicking the
Neste/Next button three times.
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8.6.12 LIC-channel and Turn araound delay

The LBL interrog channel parameter sets the channel number to
be used to interrogate the transponder array during LBL
positioning. All the transponders in the array will be interrogated
simultaneously using this channel. Information about the
channel is transfered to each transponder when set to the LBL
positioning mode. The channel is abbreviated to LIC in some
tables.

The LIC channel has either odd or even first digit in the two digit
channel code, depending on the first digit of the transponders.
E.g.if LOC#1-5has channels B23-B27, the LIC channel can be B67
(EVEN). The second digit of the channel number does not matter.

¢ Enter B53 as LIC.

* In the Position depth parameter you enter the transducers
depth.

* Place the cursor above the Array TAD tab, click right mouse
button and click at Suggest to let the system find the best
turnaround delays for this array.

* Click the Show button to get the graphical presentation of
where we can expect collisions with these turnaround delays.
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* Move the window to see the collisions in the display.
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When positioning you will have no collisions as long as the vessel
is inside the array.
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8.6.13 Set to LBL Positioning mode

The transponders are now in LBL calibration mode. We have to
set them to LBL position mode before before we can start the
positioning.

* Set all transponders in LBL position mode by clicking the Set
all in LBL position mode button.
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* Repeat for all the locations.
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* When you have done it for all of the transponders click the
Fullfer/Complete button.
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8.6.14 Start LBL positioning

In this simulator we manually have to turn off the SSBL
positioning for the transponders we are using. At your own
vessel this will automatically be done by the system.

* Deactivate all of the transponders.

* Make sure that you in upper left window have Polar checked,
that North orientation and Bearing from is selected and that
Position/LBL Range/ Gyro and VRU values will be presented.
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A new window with some parameters and check boxes will
appear.

From the Interrog. Interval parameter you set the interrogation
rate which the transponder array is to be interrogated during LBL
positioning. The fastest interrogation rate possible is the
maximum turnaround delay plus the propagation time of the
sound in the water. If the system is not receiving one or more
replies, the update rate will be maximum TAD plus the time to
reach max range set in the Default parameters submenu.

The Transmit power parameter sets the power to be used by the
HPR/HiPAP system when interrogating the transponder array.
The power level required will depend on the distance to the
furthest transponder. High should be selected for ranges in the
area 500-800m. Max can be used for longer and Low for shorter
ranges.

The parameter Auto exclude enables you to exclude inaccurate
measurements from the position calculation
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The Range deskew parameter switches on and off the deskew
function. When ON, the HPR system compensates for the
movement of the vessel or ROV during the interrogation of the TP
array. The ranges are modified to be as close as possible to the
ranges that would have been measured if the vessel or ROV had
not moved.

The Transducer parameter is used to specify the transducer to be
used by the transceiver selected. The remaining parameters in the
submenu apply to the transducer selected.

From the Locations parameter you select the transponder
locations that are to be used for the current positioning operation.
Locations not checked will not be used in position calculation.
You also select if you will use only ranges or both ranges and
angles when calculating the position. It is also possible to use only
some of the ranges and angles.
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* Enter 3 seconds as Interrog. interval, use all ranges and angles,
use default values and Auto exclude.

¢ Remember to enter a tick mark in the Activate check box before
you click the OK button.
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During positioning the HIPAP/HPR system normally measures
more ranges and SSBL directions than necessary. After having
calculated the position, it checks how well the measured ranges
and directions fit with the position. Measurements obviously
wrong may be automatically excluded when the position is
calculated again.

The APOS calculates residuals of all measurements, and the
uncertainty of the LBL position

The uncertainty of the local LBL position calculated, depends on
several factors:

- The number of ranges and SSBL angles measured, and the

geometrical crossings of the vectors from the transponders
to the transducer.

- The accuracy with which the ranges and the angles are
measured.

- The uncertainty of the sound velocity profile used. You
insert this uncertainty in a menu.

- The wuncertainty of the calibrated positions of the
transponders in the array.
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The positions presented are:
- Vessel position relative the origin of the LBL array:
vV Range
vV Bearing
V' Depth (+ depth means that CG is below the surface)
- Number of measurements to get the position:
V' Tot. (tried to do as many measurements as this value)
V' Done (did as many measurementsas this value)
V' Used (used as many measurements as this value)

V. RMS resid (mean residual between measured and
calculated ranges)

- For each locations:

V' Range (Slant range, not the horizontal range)

V' Residual (measured range minus calculated range)
V' Status (Ok, Timeout, Excluded)
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Other notes

9 OTHER NOTES

In this chapter you might find other notes of interest.
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