
When to Undertake Frequency Planning
Wideband signals do not interfere with each other. Therefore, 
if only Wideband systems are in use in the area, then apart
from ensuring there are no duplicated transponder address
codes or interrogation frequencies in use, there is no need to
conduct Wideband frequency planning.

Digital transceivers such as Sonardyne’s Type 8021/8023
USBL transceivers,  Inverted USBL and RovNav 5 LBL transceivers
and also Kongsberg’s HiPAP® can detect the difference
between Wideband and tone signals which also negates the
requirement to conduct Wideband frequency planning. 

Digital systems operating in tone-only mode (i.e. with previous
generation transponders) still require traditional tone based
planning as the tone signals can still interfere with each other. 

If Wideband signals are to be used in the vicinity of the legacy
Sonardyne transceivers shown on the planning chart, then
Wideband frequency planning should be conducted.

How to Undertake Frequency Planning 
As highlighted, the use of Wideband signals negates the
requirement to conduct traditional frequency planning unless
you are operating tone Sonardyne transceivers or will be
conducting simultaneous operations in an area where another
vessel is operating tone equipment. Consider the scenario
in Figure 1.

A survey vessel using a Sonardyne Wideband® USBL system
has entered the field close to a DP drilling rig operating an
analogue tone Sonardyne LUSBL system. Using the Wideband
Address Lookup Table (opposite), it is possible to look up the
bandwidth being used by the transmitted Wideband signals
and then plot them on the chart overleaf. If the survey vessel
then deploys its own Wideband LBL transponder array, further
frequency management planning would have to be undertaken.

Highlighting the frequency bands on the Frequency
Management Chart (overleaf), Figure 2 shows the frequency
band of the Wideband signals in red and the tone signals
in blue.

It is apparent that the Wideband reply for both transponders
0112(xx12) and 0106(xx06) overlap the tone channels.
The legacy transceiver may now detect these Wideband
signals as an expected tone reply. Therefore, something needs
to be changed. 

Looking back at the plan in Figure 2, and comparing it with
the Sonardyne tone line on the chart overleaf, it is clear that
the tone signals 1 to 8 are clear from any Wideband signals.
Thus by changing the DP drilling rig to use these channels,
it will prevent any false validations.

It may be the case that the drilling rig’s tone transponders
cannot be easily changed because they are deployed and
in continuous use. The only option then is to change the
Wideband signals being used by the survey vessel. If the
two Wideband transponders were changed to reply in
frequency bandwidth xx14 (i.e. 0114, 0214, 0314, etc),
the Wideband bandwidth in use would be greatly reduced.
This is shown in Figure 3. With the new signals in use, there
will be nothing to cause any false signal validation.
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Introduction
Sonardyne Wideband® is a new generation of acoustic
positioning technology utilising digital signal processing
to provide a more robust and reliable acoustic ranging
and telemetry solution than systems using tone signals.
The technology offers hundreds of operating channels,
greater immunity to noise interference, centrimetric ranging
accuracy and faster, more efficient USBL and LBL operations.

This pocket guide is intended to assist users of
Sonardyne acoustic positioning systems when planning
or undertaking USBL and LBL subsea operations in the
presence of both Wideband and previous generation
tone-burst systems.

Why Undertake Frequency Planning?
Wideband signals are short transmissions of a modulated
carrier frequency allowing multiple signals to be encoded over
a single frequency. The frequency band used for Wideband
signals is the same Medium Frequency (MF) band used for
tone based USBL and LBL equipment. 

Modern digital transceivers can detect the difference between
tone and Wideband signals allowing both signals to be used
in conjunction in simultaneous operations. Analogue transceivers
do not know the difference between Wideband and tone which
means that they can falsely detect Wideband signals as though
they are tone signals. In a USBL operation, for example, this
false detection could cause a sudden jump in position.

Drilling rig operating
an analogue tone LUSBL
system as a DP reference
with a survey vessel
operating a Wideband
USBL system for DP and
ROV tracking
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Figure 2 – Frequency Plan Plot Before Optimisation

Figure 1 – A Potential Simultaneous Operation Clash

Wideband Address Look-up Table

Figure 3 – Frequency Plan Plot After Optimisation
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