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Biomimetics

Emulating the motion of cephalopods can help manoeuvring remote underwater vehicles

BIOMIMETICS

Engineering by Ce
T

he propulsion of
Cephalopods such as
squid and jellyfish is
characterised by a pulsating
action. First expanding and
then contracting its bellshaped body, the squid
expels a jet of water and
shoots off in the opposite
direction, leaving a large
vortex ring in its wake.

Researchers at the University
of Colorado at Boulder believe
these vortex rings may hold
the key to developing more
accurate and efficient lowspeed manoeuvring systems
for underwater vehicles. They
have successfully designed
and tested a new series of
compact vortex generators that
emulate this movement. They
propose that these could be
used to manoeuvre and dock
vehicles at low speeds and
with greater precision.

Reliable docking mechanisms
are essential for the operation of
underwater systems, especially in
harsh environments,’ said Kamran
Mohseni, assistant professor of
aerospace engineering sciences.
The torpedo shape of some
underwater vehicles gives low

ROV with pulsatile jets
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drag during forward motion, ensuring
rapid deployment and high cruising
speeds with minimal energy. Their
hydrodynamic design, however, makes
them more difficult to manoeuvre or
dock at low speeds or to hover in
precise locations.
‘Manoeuvring is
based on lift
or deflection
forces created
by fluid flow
over the control
surfaces,’
said Kamran
Mosheni.
‘At cruising
speeds, this paradigm is extremely
efficient and effective, however,
at low speeds and in tight spaces,
the magnitude of the available
control forces drops significantly.

Consequently, such vehicles become
difficult to dock or operate.
‘Conversely, box-shaped AUV and
ROVs designs have better low-speed
manoeuvring (LSM) and control by
sacrificing the low drag designs and
adding multiple thrusters at different
locations and directions,’ he said.
Propellers are very effective when
they work at constant speed,
however, they are less efficient for
small motion corrections when the
motions of propellers involve less
than a full shaft rotation. This results
in degraded control precision and
possibly periodic oscillations of the
vehicle’s position.
The researchers at Boulder believe this
is where vortex thrusters may benefit
designers by offering both speed and
versatility. Much of the research has

Biomimetics

Right: Docking of a cylindrical AUV
using pulsatile jets

phalopod
Photograph courtesy of Peter Herring/imagequestmarine.com

focused on optimising the design
of a synthetic jet actuator.
These actuators are basically small
vortex ring generators, where the
interaction of successive vortex
rings creates a jet in the ambient
fluid. This propulsion scheme has
no protruding components that
increase drag, has very few moving
parts and takes up relatively little
volume. Such hybrid designs which
incorporate both a main propeller
and a distributed set of pulsatile
jets will improve low-speed AUV
performance.

engineering department
have designed and tested
three separate unmanned
underwater vehicles. With
the latest model, the team
successfully conducted a
parallel parking test. The team
also has designed a series of
other micro vehicles for air and
underwater use.

Furthermore, the same actuators
can be used and synthetic jets for
flow control and drag reductions at
high speed.

While many designers are
focusing on better docking
systems, Mohseni said
he and his collaborators
wanted to improve the overall
manoeuvring capabilities. ‘We
didn’t want to treat the symptom
alone,’ he said. ‘We made it our
goal to resolve a widespread
problem.’

To date, Mohseni and his
collaborators in the
CU-Boulder aerospace

For more information, visit the
website at http://enstrophy.
colorado.edu/~mohseni/

Actuator design
One of the simplest ways to generate vortex rings and
pulsatile jets in the laboratory is the motion of a piston
pushing a column of fluid through an orifice: the so-called
piston-cylinder mechanism. When the piston pushes
fluid through the cylinder, the boundary layer of the fluid
expelled from the cylinder will separate and roll up into a
vortex ring at the orifice edge.

Through experimentation, Kamran Mohseni learned
that the optimal thruster design would precisely
match the speed of the fluid emerging from the
opening to the speed of the growing vortex ring. That
way, more fluid can join the vortex before it separates
from its source, increasing the thrust with the same
volume of water.

The piston-cylinder mechanism
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News
USV sonar to map hurricane debris
EdgeTech has installed a 4200FSL side scan sonar system on a
Sea Robotics USV-5000 autonomous surface vehicle. This was
purchased by David Evans for
use on contracts with the National
Oceanic and Atmospheric Administration (NOAA), Office of Coast
Survey.
EdgeTech’s lightweight 4200-FSL
Side Scan Towfish, operating dual
simultaneous frequencies of 300
and 600 kHz, was mounted underneath the USV in order to provide
very high resolution sonar data
that will be used to map hurricane
debris and update nautical charts
in Mobile Bay.
USVs have become popular in
recent years and are typically used
to gather data in waters too shallow for manned vehicles, as well
as in areas presenting hazardous
operating conditions.

The 4200 side scan sonar on a gondola, mounted under the autonomous surface
vehicle. It will be used to update nautical charts

New market Subsea 7
Seaeye Marine has been diversifying away from the energy sector,
enjoying success developing
new markets for its products and
technology. Particular interest has
been shown from military and para
military salvage and rescue organisations for both observation and
electric work-class systems.
Distributor Tetis Pro, which provided
lighter weight, air transportable
electric work class ROV packages
for intervention in distressed submarine situations for the Russian
Navy, has now placed its second
order for a Panther Plus system to
be delivered in August 2007.
This follows on from the air mobilisation exercises using the Panther
Plus delivered in August 2006.
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spoolbase
Subsea 7 has laid plans for the
fabrication of a new spoolbase
on the island of Vigra in Giske
Community, near Ålesund on the
Norwegian West Coast. It will
serve the North Sea requirements
for pipe fabrication in support of
Subsea 7’s pipelay vessels Skandi
Navica and Seven Oceans.
The investment, preliminary
estimate to be in the order of NoK
150 million, will provide a state of
the art fabrication spoolbase able
to prepare up to 18in diameter
pipelines in lengths of up to 3 km
for spooling onto reeled pipelay
vessels.

The
spoolbase will
be equipped for
welding of any steel
materials from traditional
carbon steel to technical
advanced materials, for pipe-inpipe, plastic lined pipelines and
steel catenary risers (CTR).
Robin Davies, North Sea vice
president for Subsea 7 said, ‘The
spoolbase enables Subsea 7 to
remain highly competitive for
future pipelay projects and is a

The ark of the diver
When Bibby wanted install a
complete deep-sea diving system
on its new vessel 107m long
vessel Bibby Topaz, it contacted
Draeger Safety to carry out the
project management, planning and
construction.
The result is a saturation diving
system based on four pressure
chambers, with room for up to 18
divers. This is located in the ship’s
hull. From there, the divers are
lowered to their seabed workplace
in the twin diving bells to carry
out assembly, maintenance and
servicing work on underwater
structures such as pipelines.
Before diving to the required depth,
the divers use the first chamber to
adapt their bodies to this pressure
over the duration of two days. They
then proceed to one of the next two

chambers which form the living and
sleeping area of the system. This
is where the divers reside during
their rest breaks over the following
diving period of up to three weeks.
A diving bell transports the divers
to their underwater workplace and
back to the deep-sea diving system
in the hull of the ship. After working
for 21 days, the divers are given five
to six days in the first chamber to
decompress, after which they can
leave the system.
‘Because the deep-sea diving system
features two chambers for living and
sleeping, it enables two teams of up
to six divers each can be deployed

The Subsea 7
vessel, Seven

simultaneously,’ said a spokesman,
‘while up to six divers can be locked
in and out of the first chamber to
adjust to the required pressure in
preparation for their work or before
returning to the ship.’
In addition, two other chambers
are used to transfer the divers to
the diving bells. These house the
sanitary facilities. The contract
also includes a deep-sea diving
system, a control system for the
entire facility, a gas store and
the saturation diving control and
rescue systems. It also includes a
hyperbaric lifeboat in case the dive
crew should require evacuation.

AUV contract
Hydroid has received a contract for
a Remus 600 system from Applied
Signal Technology (AST) – provider
of end-to-end systems for high resolution, wide-area seafloor mapping.

further step after the earlier
announced investment in the
new built reeled pipelay vessel
Seven Oceans.

Underwater Technology Update

....

This marks Hydroid’s first Remus
600 contract since expanding its licensing agreement with the Woods
Hole Oceanographic Institution
(WHOI) to include the larger Remus
vehicles developed at WHOI’s
Oceanographic Systems Laboratory
(OSL).
Dan Sternlicht, AST’s Acoustic Systems Department Manager, said

‘Current autonomous undersea
vehicles (AUV) store synthetic aperture sonar (SAS) data on vehicle
hard drives, with beamforming and
analysis occurring post mission.
The integration of AST’s low-power
SAS processor directly onto the Remus 600 motivates a fundamental
rethinking of AUV operations.
‘On-vehicle interpretation of SAS
imagery will enable transmission of
sortie reports while the AUV is still
in the field, significantly speeding
up data analysis and providing
opportunities to affect missions in
progress.’ he said.

UT2 JANUARY 2007
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Helix gets the Axe
Helix Energy Solutions has taken a
majority holding of the Australianbased subsea engineering company
Seatrac. This move will give Helix
access to a number of innovative
subsea well intervention technologies
including Axe, the first non rigdeployed non-explosive, multicasing, wellhead removal system
to be successfully developed and
utilised in the Asia/Pacific region.
One of Seatrac’s most recent
projects was the well plugging and
abandonment campaign in the Gulf
of Thailand, which is understood
to be ther first successful internal
cutting of a 7in-30in well casing.

Conventional abrasive cutting
systems are normally operated
from the outside, inwards through
a single layer of steel. Seatrac’s
method for wellhead removal
however, was to build a system
that would be capable of not only
cutting the casing from the inside
out and to penetrate multiple
strings of casing in a single pass,
but to also remain efficient whilst
operating underwater at depth.
The Axe system has a maximum
working pressure 14 500 psi (1000
bar) and a grit consumption 1.7t/hr.
The first contract for the Axe
system required the severance of
three subsea well-heads.

According to Seatrac, there are in
excess of 20 000 subsea wellheads
on the seabed, most in water depths
of less than 150m, and many of
which are suspended or abandoned
wells that never encountered
hydrocarbons. Others are currently
producing or suspended, maybe
awaiting technological and
economic advances which might
make them viable.
Traditionally, removing the
wellheads and infrastructure
involves an abandonment and
recovery programme involving a
semisubmersible drilling rig, often
a multi-millon dollar operation and
highly prohibitive in terms of cost.
Another practice uses shaped
charges to explosively sever the
wellheads, although this leads to
risks of damaging the cement bond,
resulting in an uncontrolled release
of hydrocarbons.
This prompted Perth-based Seatrac
to develop a simple, rugged,
electronics-free, low cost subsea
well head removal system with
a low environmental impact. The
severance method developed used
high pressure fluid carrying an
abrasive median to the wellhead
and casing strings.
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DNV safety JIP
The DNV is launching a joint
industry project to reduce subsea
incidents and has invited
international oil and gas players
to sign up to the development of
a new ‘handbook’ for offshore
foundations,.
‘After more than a decade of fasttrack subsea developments, the
industry is now experiencing a
need to consolidate its improved
knowledge of subsea foundations,’ said Pål J. Strøm, DNV’s
project manager. ‘In addition,
the current state of knowledge
regarding the design and
installation of offshore foundations in general must be
compiled.’
Over the past few years, a
number of costly incidents with
time-consuming repairs have
occurred during subsea installations. Mostly, these incidents
happened because of insufficient
attention to installation issues in
the foundation design process.
‘One particular challenge involves
landing suction pile foundations
to support deepwater structures,’
said Strøm.

A severed wellhead on deck

Another device Seatrac has used
recently is its cement injection
tool (CIT) which the company
says is a versatile, reliable and
low cost option for cementing and
perforating the top hole sections of
subsea wells. These functions are
all achieved in a single deployment
of the tool, saving time and cost
when compared with alternative
techniques.

‘Landing a foundation structure
with a high centre of gravity
combined with the need to
rapidly evacuate the water inside
the foundation during selfpenetration may cause the
foundation to tilt significantly. The
result may be a lack of compliance with installation tolerances.’
Another challenge involves
drilling for wells in the vicinity of
bucket foundations, where a lack
of knowledge may result in the
severe undermining of the soil
supporting the structure.

Applied tracking
Since the original introduction of
Applied Acoustic Engineering’s
Easytrak Portable USBL to the marine
industry, it has evolved into a highly
sophisticated package, operating in
many diverse applications. One recent
user was international marine and
subsea contractor Oceanteam 2000
(ot2k), which selected the system
for use as part of its mattress laying
operations in the North Sea.

‘Before mattress deployment, we
needed actual cable locations but because of high coastal cross currents we
initially chose a tracked ROV, ’ explained
ot2k Survey Projects Manager, Chris
Henson, ‘but once the operation
began, only Easytrak was used. This
enabled us to undertake mattress
deployment in near zero visibility,
resulting in a very safe and extremely
cost effective operation.’

The heavy concrete mattress structures are used to shield seabed
cables. ot2k was contracted to
protect those running from offshore

The mattresses were deployed from a
vessel on four- point moorings, using a
lifting frame with a transponder at each
end and sub-surface gyro to monitor

wind farms at Scroby Sands and
Noordsee Wind in very shallow
15 to 25m water depths. Prior to
commencing the mattress laying
operation, Easytrak was used with
a tracked ROV to determine cable
locations.

heading. A seabed mounted scanning
sonar was used to check relative mattress positions. When married to high
precision GPS (RTK or HP DGPS) and
motion sensors, absolute accuracies
of 2 to 2.5m and relative accuracies of
better than 1m were achieved.

Easytrak
Easytrak uses a single, four element
transducer to determine the range and
bearing of a number of transponders
attached to subsea targets. This Ultra
Short Baseline (USBL) process allows
the operator to determine the target’s
exact position.
The transducer can be deployed over

the side of a vessel or through a gatevalve or moonpool where the intuitive
software ensures that accurate tracking
can begin quickly.
Easytrak’s modular design is userconfigurable. Two basic top side units
are available with a number of
transducer and software options.

Naval Operations
The Danish Royal Navy has become the
latest military organisation to recognise
the benefits of the Easytrak, acquiring two
systems for two very different applications.
Søren Hjorth Kodal, the Project Manager
from Naval Material Command (NMC),
Denmark, oversaw trials and demonstrations of the portable unit in the acoustically
difficult Esbjerg harbour. It provided accurate and stable tracking of divers in very
shallow water, which is where the Navy’s
diving team would be carrying out the bulk
of their mine clearance operations
operations..

Underwater Technology News

....

The second Easytrak system was used
in the high profile Danish Galathea 3
research expedition, due to arrive back
in Copenhagen in April 2007.
As part of their research the oceanographers need to track some of the underwater equipment in order to identify
precise locations. Typical uses included
charting the path of instruments collecting data about long-term ocean temperature changes and climate variability. The
Easytrak Lite version was selected for
such applications as it is designed to operate through a laptop PC located inside
one of the dry laboratories on board
board..
Above left: A concrete mattress about
to be deployed. Above right, the Danish
research vessel Galathea

UT2 JANUARY 2007

9

Underwater Technology News

....
New Order

Cable Lay

i-Tech, a division of
Subsea 7, has placed an
order for new build deepwater work class
vehicles, which will be
supplied with advanced, lightweight,
high performance handling systems.
The 125hp Centurion Qx is rated to
operate at water depths up to 2000m
as standard with options to upgrade
to 3000m and beyond.

Global Marine Systems has begun
subsea cable installation for offshore
engineering company Swecomex
to provide power connectivity between two oil platforms – Nahocha A
and Takin A – in the Bay of Campache, Gulf of Mexico.

The systems will be built by SMD
Hydrovision (SMDH) at its Turbinia
works in Newcastle. The Centurion Qx
is an evolution of the successful
Centurion work class series. It
incorporates a number of key components used on SMDH’s proven Q-Series range of ROVs including DVECS
distributed control and the latest
generation Curvetech thrusters.

This build programme is in addition
to that announced by i-Tech last May.
The company has already secured
long term commitments for a number
of systems, where it will work in both
Equatorial Guinea and Brazil.
i-Tech’s Managing Director, Neil
Milne, said: ‘We are delighted to be
able to announce a second major
build program within a year of i-Tech’s
formation. We are particularly pleased
that we have already secured long
term work for a number of these second phase systems and have a large
number of potential opportunities.’

The Global Marine vessel Innovator will install an 11.5km connecting
power cable between the two platforms that will be buried one metre
beneath the seabed at an ocean
depth of up to 40m.
Global Marine will also complete
mattressing which uses an electronic
heave compensation control winch
in the laying of protective concrete
covers over parts of the Pemex oil
pipeline which connects the two
platforms back to the mainland.

Salvage and Navy contracts
Ixsea has completed work on the
SV John Lethbridge on behalf of
Comex Deep Sea Salvage Limited (a
wholly owned subsidiary of Subsea
Resources). The refit was undertaken by H2X shipyard. The vessel
is currently in the Atlantic working on
a number of projects including the
Miranda project (looking for 4500t of
nickel) and the Ella project (a 19th
Century bullion cargo).
The survey ship is fitted with Ixsea
sonar equipment which is capable
of surveying depths to 6000m.
There is also a Sub-Atlantic
Comanche ROV, equipped with two
work manipulators, HMI lights, digital cameras and flash and 100kgf/
200 lbf DC Thrusters.
The SV John Lethbridge is also
equipped with an Ixsea positioning
system including Posidonia USBL
positioning system, Phins 6000
subsea inertial navigation system
and an Octans gyrocompass and
full motion sensor.
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The SV John Lethbridge will have
a crew of 20 as well as a ten-man
survey crew.

Gradiometer, Kongsberg’s Multibeam
Echosounder, and IXSEA’s GAPS, a
positioning and motion sensor.

IXSEA also recently announced the
signing of a contract with the Belgian
Navy to provide an integrated survey
solution for its mine warfare data centre (MWDC). The purpose is to collect
hydrographic data and to produce
electronic and paper
charts with additional
military layers.

A comprehensive PC based exploitation software solution is included,
allowing survey management and
joint display and interpretation of all
the data collected. This integrates the
QPS and CARIS software.

IXSEA’s integrated
survey solution (ISS)
will be used onboard
minehunters for route
survey, homeland
security and rapid environment assessment
(REA).
The ISS includes state
of the art imagery
sensors: Ixsea’s synthetic aperture sonar
(Shadows), the new

The survey vessel SV John Lethbridge

Ranger fusion
Sonardyne has released a major
upgrade to its Fusion USBL (UltraShort BaseLine) acoustic positioning
software to include the company’s
new Ranger USBL technology. This
upgrade package is being offered
to both existing Fusion users and
anyone purchasing new systems.

The intuitive user interface means
that the system is easy to learn,
set-up and operate, ensuring that
any operator will achieve immediate
success. It offers simultaneous
tracking of targets with a one second
update rate independent of water
depth.

The inclusion of Ranger software
will make its systems more
straightforward to use while
providing additional benefits aimed
at increasing performance and
operational capability.

An important new feature available
in both Fusion and Ranger is the
ability to undertake inverted USBL
(iUSBL) tracking of towfish over
super-long laybacks. With this
method, the transceiver is not
installed on the vessel but on the
towed body itself, which is often
several kilometres behind and below
the ship.

Operators now have the freedom to
use the application that best suits
their particular needs at the time
– Ranger for simple survey and
DP reference and Fusion for more
complex, deep water positioning
tasks.
The new software will continue to
function with existing equipment
inventories (as both Fusion and
Ranger use the same vessel-based
hardware) and together, support a
wide range of analogue and new
Sonardyne Wideband transponders.
Ranger is the latest addition to the
Sonardyne USBL product family and
is aimed at operators with limited
experience or who are unlikely to
undertake advanced USBL tasks.

Mounting the transceiver in this way
eliminates the need for repeated
system calibration, while the
accuracy and repeatability of the
acoustic signals are improved as the
transceiver is located in a low noise,
dynamically stable environment.
The ability to analyse the water
column for ray bending effects is of
great importance during the planning
stages of a construction survey
project. The tool to allow this is
Sonardyne’s RayTrace utility, which
is now also included in the upgraded
Fusion LBL component of the
software package.

Fugro Oceansat won a USD 17
million three-year contract (plus three
year option) by Petrobras Geodesia
for a ROV to perform survey acquisition works using acoustic measurement equipment. In addition, the
project requires an array of seabed
transponders in water depths up to
3000m.
Acergy won a three-year contract extension to continue remote operated
vehicle (ROV) services in the North
Sea for Hydro. It involves structure
inspection, maintenance and repair of
Hydro’s subsea equipment, including module handling and all onshore
engineering.

Underwater Technology News

In brief

The Far Saga, which is chartered by
Acergy from Farstad Shipping ASA,
will be upgraded during the three-year
option period to bring it fully in line
with new builds for inspection, maintenance and repair work.
Odim signed a NOK 33.5 million
subsea contract covering the delivery
of three automated handling systems
for ROVs.
The contract is awarded by Havila
Subcon. Odim will deliver three
launch and recovery systems during
first quarter 2008.
BP has announced plans for the construction of an 800 mile subsea fibre
optic system in the Gulf of Mexico.
This will provide continuous
broadband connectivity to the
offshore oil and gas facilities.
The system will allow greater operating flexibility, including the ability to
continue producing safely for longer
periods when hurricanes enter the
Gulf and to return more quickly to
production after storms pass.

Sonardyne Fusion system

The system will initially link seven of
BP’s deep water production facilities including Marlin, Horn Mountain,
Na Kika, Thunder Horse, Atlantis,
Mad Dog and Holstein to the new
Advanced Collaborative Environment
(ACE) centres in Houston.

UT2 JANUARY 2007
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Book Review

Books
The Atlas of Climate Change
Mapping the World’s Greatest Challenge
Reviewer: Roland Rogers, Principal Defence Analyst (Environment)
In introducing the reader to their
book, the authors succinctly lay out
their objective for producing this very
informative and timely publication in
the following way:
‘After listening to shrill warnings of
catastrophe, dismissive statements
from sceptics, decades of calls for
more research, incomplete stories of
the complexities of negotiations, and
confusion over the level of consensus
in scientific understanding, we want
to provide a resource to help people
make an initial step into understanding
the core issues of climate change.’
The atlas sets about achieving
this objective by the use of a very
informative mixture of colourful maps
and compact graphs and charts, that
introduce the reader to the principal
issues in the current wide ranging
discussion on the nature and impact
of climate change. The reader in
this atlas is provided with a clear
and unambiguous insight into the
full range of possible impacts on our
world of this change and what we

Authors
Dr Kirstin Dow
Associate Professor, University of
South Carolina
Senior Research Fellow, Stockholm
Environment Institute
Dr Thomas E Downing
Director, Stockholm Environment
Institute Oxford Office
Visiting Fellow, Queen Elizabeth
House University of Oxford
ISBN -10: 1-84407-376-9
ISBN-13: 978-1-84407-376-4
Price £12.99
Publisher: Earthscan 2006
Pages: 112 (highly illustrated)
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are doing to develop the
commensurate levels of
response to these identified
impacts.
The atlas has been
intelligently divided into a
series of logical and balanced parts
that make it easy for readers to both
dip into it, if seeking to research a
particular theme or aspect of climate
change and also to read it from cover
to cover for those seeking a good
grounding in this important topic.
There are seven parts to the book,
but before the reader gets to these,
they are introduced to the subject
through a well written and easily
comprehensible set of definitions
covering the whole gambit of
applicable science and policy.
This enabling introductory section
concludes with three excellent
synopses of key themes covering
‘impacts, vulnerability and adaptation’,
‘theory, prediction, forecasts, and
scenarios’ and ‘greenhouse gas
emission scenarios’.
The book takes the reader through
a rational and insightful route map
of the science and policy of climate
change and our understanding of it to
date.
Part 1 deals with the ‘Signs of
Change’ and recognises that these
signs, with hind sight, had for
example been observed as far back
as the 1950s when scientists at the
Mauna Loa observatory measured
yearly increases in carbon dioxide
levels. These particular early signs
of observed increases in carbon
dioxide levels were not considered
important enough in some quarters
at the time as being newsworthy.
The concluding section of this first part

deals with ‘Everyday Extremes’ contains
a good example (page 26) of how the
authors have used graphs to powerful
effect in making the reader aware of the
indicators of climate change.
They have a graphical representation
of the number of flood and windstorm
disasters worldwide starting in 1960
through to 2005. The time intervals
are at five yearly with the graph clearly
demonstrating in the case of flooding
disasters a 200 fold increase in their
occurrence. This example provides an
unambiguous and commanding sign
that change, for the worse, has been
occurring in the global climate.
The next two parts ‘Forcing Change’
and ‘Driving Climate Change’ provide
the core evidence for the existence of
increasing change in our global climate.
Three ‘strands’ of evidence are laid
before us, the first being the provision
of an understanding of the impact of
increasing greenhouse gases on our
climate system. The second is that we
now have access to enormous volumes
of data such as global temperature
measurements and finally there is now
evidence, provided by atmospheric
models which combine the first two
strands, of damming forecasts of the
future changes we might expect in
greenhouse gas levels if our activities go
unchecked.
The drivers of climate change in
particular the sources of greenhouse
gases are well presented, of note to
marine scientists and technologists is

Graph showing CO2 emissions
against time

the contribution that shipping (page
47) makes to CO2 emissions. The
graph showing this contribution along
with the other highly criticised mode
of transport, aviation, is shown in the
graph above which has been copied
from the atlas.
Part four deals with the ‘Expected
Consequences’ by providing compelling
written, map, chart, graphical and
pictorial evidence of the consequences
to the following ‘receptors’:
• Ecosystems
• Water
• Food
• Security
• Sea Levels
• The Population
• Cultural Heritage
‘Responding to Change’ takes the
reader into the domain of climate
change politics and policy as well as
the economics required to respond to
the challenge of alleviating the ill effects
of this global malaise. The publication
of the book is pre the publication of the
United Kingdom Governments ‘Stern
Report’. However, the reader of this part
of the atlas will see similarities with the
arguments relating to the economics of
remediation of the impacts of climate
change made in the much publicised
‘Stern Report’.
The sixth part considers how we as
individuals, and also organisations,
can and should be ‘Committing to
Solutions’ even in the light of there
remaining some uncertainties in the
underlying evidence for the case for
climate change. The book suggests
a solution for personal action
provides a number of practical
and well documented activities to
significantly reduce our personal
greenhouse gas emissions footprint.
The authors also try to empower the

reader to act as an ‘encourager’
and ‘enabler’ for others in the
workplace or local community.
The public action section though it is
only one page (91) in length, draws
the readers attention to the growing
number of websites that have been
set up to help organisations develop
appropriate strategies to deal with
their emission contributions to climate
change.
The final part of the book provides
the reader with a summary set of
climate change data, by country, that
will allow the reader to undertake their
own evaluations of some of the key
data sets, such as levels of methane
emissions.
In his introduction to the Atlas
Bo Kjellen, the former Swedish
Ambassador and Chief Negotiator to
the UN Framework Convention on
Climate Change says this of the book.
‘It provides the facts, enabling readers
to form an independent view of the
problems, permitting them to judge
the action of governments and
international organisations in a realistic
and rational way. Climate change
action must be based on the support
of well-informed public, ready to
accept bold policies and treaties.’
This valuable atlas does enable the
reader to be well informed as such
to be able to engage in the current
and forthcoming debate on what
needs to happen to remediate the
impacts of climate change. The
authors promise to update the atlas
as more evidence is published. I,
for one, will be buy any updates
to this very useful and important
publication, and I would commend
this atlas to the marine scientific and
technical community.

LOST TREASURE
SHIPS OF THE
NORTHERN SEAS:

Book Review

CO2 Emissions

A Guide and Gazetteer to
2000 Years of Shipwrecks

by Nigel Pickford
CHATHAM PUBLISHING

ISBN 978-1-86176-250-4,
RRP £19.99.
Lost Treasure Ships of the Northern
Seas takes a closer look at some of
the thousands of wrecks that still lie
undiscovered in the relatively shallow
waters of the North Sea and the
Baltic, and identifies more than 300
such sites, giving concise details of
ship, voyage, cargo and current state
of knowledge.
This represents a large proportion
of the most valuable wrecks in the
designated area. A significant proportion may be regarded as high-value
– either in financial terms or because
of their potential contribution to
historical knowledge – but few have
been precisely located.
The book contains a gazetteer of all
these sites and offers a treasure-trove
of information for divers and armchair
adventurers.
In addition, there are 15 chapters,
each a case-study of a different
wreck, chosen to illustrate the range
of problems – and rewards – likely
to be encountered when treasure
hunting, and these offer invaluable
lessons to divers. They include a wide
variety of ship types, from a Roman
trading vessel to a German liner sunk
in the Baltic by the Russians in 1945.
Illustrated throughout in colour and
black and white, this new book is a
practical guide for divers, and offers
a glimpse into the maritime history of
a region where ships have fought and
traded for thousands of years.
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Marine Renewables

Marine Renewables
Ocean Biomimetics
In Greek mythology, Daedalus
needed to escape from Crete.
Looking at the birds flying overhead,
this gave him an idea and he
fabricated a set of wings for himself
and his son Icarus. He modelled the
wings on those of a bird, securing
the smallest feathers with wax.
Engineer and amateur mountaineer
Georges de Mestral often got burrs
stuck to his woollen clothing when
he went out walking. He looked in
a microscopic at the design of the
burrs and worked out how he could
artificially replicate the form. In 1951,
he invented Velcro.
These are just two examples of
biomimetics – the abstraction of
design from nature. After billions of
years of evolutionary optimisation,
nature has shown us a number
of structural shapes that are
examples of energy-efficient ways
of maximising the property of
materials.
Lecturer in engineering at Sydney
University, Dr. Tim Finnigan is
seeking to apply this duality between
engineering and nature to ocean
energy conversion technologies.
He contends that it is possible to
generate commercial levels of power
from generation systems which
simulate strands of kelp seaweed
responding to a wave.
‘We have adopted nature’s
mechanisms for survival and
energy conversion in the marine
environment and have applied these
in the development of our proprietary
wave and tidal energy systems,’ said
Tim Finnigan. ‘The resulting systems
move and sway in with the forces of
the ocean, but naturally streamline
when extreme conditions prevail.
This leads to low design thresholds
and associated low costs.’
The result is Biowave and
Biostream. The design is based on
the swaying motion of biological
plant species that have adapted to
ocean conditions.
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‘Instead of resisting the forces of
the ocean, the Biowave moves
with the forces and thus converts
energy continuously without
requiring a heavy and costly
engineered structure,’ he said.
‘The hydrodynamic interaction
of the blades, with the oscillating
flow field, is designed for
maximum energy absorption. It is
continuously self-orienting to align
with direction of wave propagation
and has a large swept area to
maximise power capture (up to
2MW per unit)’
This has numerous advantages
over other wave energy devices.
‘Biowave is the only wave energy
system that captures a wide swath
of incident wave energy without
using a large rigid structure. It
is also the only such device that
absorbs energy over the full water
depth and continually self-orients
with the wave direction,’ said
Finnigan.
In extreme wave conditions,
including hurricanes, the Biowave
is automatically triggered to
cease operating and assume a
safe position lying flat against the
seabed. This eliminates exposure
to extreme forces, allowing for
lower design tolerances and
substantial cost savings.
Systems are being developed
for 500kW, 1000kW and 2000kW
capacities to match conditions in
various locations.

The Biowave

Sync Wave
Canadian-based SyncWave
Energy will carry out a $15
million demonstration project
off the west coast of British
Columbia, to capture ocean
wave energy. Called the
SyncWave Power Resonator, it
is a free-floating, self-reacting
point-absorber system that
is expected to dramatically
improve the economics of wave
energy. This project follows
recent prototype tests which
helped to refine the simulation
models to a new level of
sophistication.
‘The energy and climate change
dilemma has highlighted
the costs and impacts of
conventional non-renewable
and renewable energies,’ said
SyncWave president Nigel
Protter. ‘Ocean waves are a
major renewable resource,
eclipsing wind and hydro in
potential.’
This ultra-low impact, long-life,
almost invisible and highly
productive electricity generation
technology cuts the cost of wave
energy down to levels affordable
by consumers and industry
today. SyncWave power could
sell for as little as US5¢/kWh.’
The Syncwave power resonator
is a counter-oscillator comprised
of two floats each with precisely
designed hydrodynamic and
inertial properties. This ensures
they naturally oscillate out of
phase from each other under the
quasi steady-state stimulus of
the incident wave field.
The SyncWave energy latching
system (SWELS) controller
maximises the phase-separation
of the floats, a powerful
motion that is harnessed by
a mechanical (non-hydraulic)
power take-off. It tracks changes
in sea state and wave frequency
over time and constantly applies
corrections to keep the system
optimally productive.
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S M A L L ROV S : A N I N T RO D U C T I O N

Mini &

T

Micro

Small Rovs: An Intoduction

The subsea industry has seen the development of a new generation of mini- and micro ROVs which have carried
out a range of applications excluded to larger vehicles

he market for large, powerful and often hydraulicbased ROV systems able to carry out deepwater
intervention and inspection tasks has seen a large
growth in recent years. This has been predominantly
driven by demands from the offshore industry to develop
large deep and ultra-deepwater fields.

To a large extent however, this has shadowed a similar
increasing interest in the diametrically opposite end
of the market – the mini and micro ROVs. These are
typically small electric-based vehicles which have found
a wide range in applications where portability is more
important than depth rating.
The definition of a mini and micro ROVs is arbitrary.
A micro ROV would weigh a maximum of around
10–15kg, although typically much less, and have a
maximum length of 300–360mm. Alternatively, the
larger mini ROV might weigh up to 25–30kg and have a
maximum length of nearer 600–700mm.
The smaller ROVs are inherently versatile and
transportable, in some instances, in just a single case.
The larger mini ROVs are chosen for applications
requiring a larger depth rating or the need to carry out
more tasks.
A wide range is now available from five or six
companies, that satisfy a wide variety of applications.
Their gradual acceptance has lead operators to
recognise their versatility and, in turn, consider new
applications in which they can be used.
Early opponents of these small vehicles included the
manned diving industry, which was initially concerned
about replacing diver’s jobs. Even here, however, mini
and micro ROVs have begun to receive approval from
some sections of this industry as they can provide
assistance to the diver.

They can be used as a pre-dive risk assessment and
planning tool, or on diver watch duties. Alternatively,
they can be sent on ahead of the diver for uninterrupted
risk assessment or used in congested, confined and
especially poor visibility environments, for example,
wrecks, pipes and caves.
One increasingly important application is for homeland
security. They can be used to carry out underwater
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inspections, particularly surveying
hulls, bridge piers and jetties in ports
and harbours.
Elsewhere, the smaller ROVs
can carry out periodic inspection
requirements on pressure vessels, as
demanded for insurance purposes. It
is common to use water to pressure
test vessels. This lends itself to using
small ROV systems to conduct preand post-pressure test inspections
inside the vessel.
Another emerging application is
looking at ship inspection. If ship
and boat operators detect abnormal
vibration or responses in their
propulsion or steering systems, it
might mean that the propeller or
rudder or even the hull is damaged in
some way.

The use of a small ROV might save the cost of
contracting a certified diver to carry out the inspection,
but even if a fault has been discovered, it might be
possible to determine what is wrong so that the actual
first dive by the diver can carry out the work. Aquaculture
is another market as fish farms look to more cost
effective means of monitoring their stock. The fish
pens need monitoring for dead fish as well as ensuring
protection from predators.
Ensuring the cleanliness of drinking water necessitates
inspection programmes in tanks and reservoirs to look at
corrosion, sediment or potential sabotage.
A critical aspect of scientific research is budgets. The
reduced cost of mini-ROVs, with the high level of
capability and quality of video, means that for some
applications, mini-ROVs might offer a solution that
would otherwise be unavailable to scientists. The units
are generally easy to operate and allow the scientist to
concentrate on the research.
Search and recovery operations are other areas in which
the use of small ROVs are useful. This is particularly true
if dangerous conditions or depth restrictions might put a
diver at risk.
The ROV can be used to search for an item or person.
If a sonar and tracking system is fitted, this would
improve the ability to locate objects in poor conditions
or else pinpoint them for recovery by a diving team.
Larger vehicles may even recover the object or person
themselves. Grabbers may retrieve objects weighing up
to 40kg (88lbs) in water.

M I C RO ROV S

MicroScope
‘W

hen we set out to
design our first micro
ROV, we looked at all
the various types on the market
and worked on improving the
technology. Our principal design
drivers were size, mobility,
robustness and overall portability.’
So says Brian Abel, Managing
Director of Aberdeen-based
All Oceans Engineering. The
designers responded by
building what is probably
the smallest micro-ROV
on the market. As a
product, the AC-ROV
did not fit in with the
underwater mechanical
products and solutions
for which All Oceans
Engineering is known,
so a new company,
AC-CESS, was formed.
This company fronts the
sales and marketing
of the AC-ROV whist All
Oceans provides the
product pedigree and
support.
‘The AC-ROV has a
footprint less than the size of a
piece of A4 paper and weighs
only 3kg,’ he said. ‘It is therefore
exceptionally portable – being
able to be transported with the
control system in a single ‘handcarry’ case.’
Its size and versatility has
appealed to a wide ranging
market. In 2006 alone, units
were sold to Stats UK Ltd
for piping inspection, repair,
connection, isolation and
testing in the offshore industry;
Andrew Moore for marine and
oceanographic projects in Hong

Kong and ferry operators Caledonian
MacBrayne for on-the-spot propeller
and hull inspections, while the Korean
Atomic Energy Research Institute
(KAERI) also purchased one for the
inspection of research reactor pools
and cooling water pools. The National
Marine Aquarium in Plymouth (Great
Britain) purchased two AC-ROV units
to take part in micro ROV battles,
competitions and races in a custombuilt tank arena.

on, so accurate inspection requires
a powerful lateral flight capability.
This is why the AC-ROV can fly as
fast sideways as it can forwards
and backwards. More importantly, it
can hold station in a given current
coming from any direction. For up,
down and tilt control, the AC-ROV
also incorporates a pair of vertical
thrusters.’

The AC-ROV is essentially a miniature
underwater video camera and sensor
platform with a full five degrees of
freedom. This manoeuvrability is
essential to work in confined spaces.
The four horizontal thrusters operate
together to power the AC-ROV forward,
back and sideways.

With a ‘fly through’ size of 190mm
and a ‘drop through’ size of 210mm,
the AC-ROV can get into very small
spaces. The unique AC-ROV thrusters
do not have central shafts and the
inward pointing blades do not meet.

‘Their vectored arrangement is like
having four forward thrusters to
get the vehicle to the target at a
top speed of 1.5kts, as well as four
side or lateral thrusters, to keep it
on target,’ said Brian Abel. ‘More
often than not, any current at a
target will not be head-on, but side-

Micro ROVs

Aberdeen-based All Oceans Engineering has produced one of the smallest Micro-ROVs on the market. These
are finding a wide range of markets via the sales and marketing business AC-CESS

To make the most of the AC-ROV’s
manoeuvrability, the system employs
a completely intuitive 3D
controller with a single
handed grip that can be
moved in any direction,
rotated and tilted. The ACROV responds by moving
in the same way that the
grip is moved. This makes
it considerably easier to
use than a joystick. The
controller also incorporates
an array of powerful flight
assist functions, such as
flight freeze (hover), flight unfreeze, progressive forward
flight, vertical trim and tilt.
It has a three stage power
increment and camera
switching.

Apart from being very resistant to
fouling, they provide full bore equal
thrust in both directions. This is not
the case for shaft mounted thrusters
which normally have a motor right
in the middle of the flow path and
a shaft just waiting to foul up. The
design results in an overall power to
weight ratio 50–100% greater than
other small ROV.
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Mini ROV

SeaBotix of San Diego has developed a range of mini vehicles suitable for a wide variety of operations

M I N I ROV S

Wide Ranging ROV
T

he California-based company SeaBotix
manufactures a range of mini-ROVs under
the name Little Benthic Vehicle, or LBV.
This range comprises eight primary systems, with
the model number designating the depth rating
in meters and culminating in the 600m LBV 6002.
The company has sold more than 375 systems
produced worldwide.
‘Each SeaBotix system is designed with unique
aspects in the MiniROV market,’ said Director of
Marketing Jesse Rodocker. ‘Such aspects include
powerful thrusters, very small diameter umbilicals
(7.6mm), umbilical lengths up to 750m, balanced
mass/power/drag ratio, 270deg field of view, full
video overlay, highly intuitive control system, auto
functions and a multitude of options.’
The LBV offers a highly stable platform because
the mass of the ROV overcomes the drag from the
very small diameter umbilical.
Both having a length of 530mm and a width
and height of 245mm, the LBV150SE2 and the
LBV150BE2 can operate at a depth of 150m with a
175m umbilical. Both have a 0.2 lux colour camera
and a variable intensity 50W halogen lamp tracking
camera. The latter also has a forward-facing 0.03
lux B/W camera.
The LBV200L2 has the same size specifications
and comes with four higher performance brushless
DC thrusters, as well as a lateral thruster and
umbilical with slip ring. It has the forward facing
570 line 0.2 lux color camera and 430 line 0.03
lux B/W camera, as well as a variable intensity 480
lumen LED array tracking camera.
There are three ROVs rated for 300m – the
LBV300S2, the LBV300S-62 and the LBV300XL2
(the last two with six brushless thrusters). They
carry a Focal or Prizm fibre optic video/data
transmission system and have additional RS232/
RS485 channels. These devices are large enough
to carry a variety of tools.
These include brush-less DC thrusters, a threejaw grabber with interlocking jaws or parallel and
a cutting tool for grabber. The ROVs can also be
fitted with object avoidance/imaging sonar, a USBL
tracking system, laser scaling, external lighting and
a Cygnus UT gauge,
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The LBV can be used in a variety of operations, from observation in the ice to assisting the Australian police. They are
rated to depths of up to 600m

Mini ROV

Attractive Proposition
One novel device recently
developed by SeaBotix is the Little
Benthic Crawler (LBC). It was
originally developed to inspect
ships hulls, but can work in any
application that requires the ROV
to attach to any hard surface.
‘Current flow can often make it
difficult for an ROV to maintain
a stable position and accurate
object identification,’ said
Jesse Rodocker. ‘This difficulty
escalates in turbid or black water
conditions. The LBC is therefore
designed as a hybrid ROV/crawler
that attaches to the ship hull,
which helps to reduce or even
eliminate unstable movement. The
attachment allows the operator
to conduct precise inspection
where traditional ROV operation is
impossible.’
When in ROV mode, without the
crawler attached, it operates as a
full free-flying vehicle. If conditions
exceed traditional ROV capability,
the crawler skid is added for

attachment on the
hard surface.
By switching
to crawler
mode and
attaching
to the
ship’s hull,
it essentially
turns a 3D
inspection to
2D.
The LBC
system is essentially a MiniROV
system with a detachable four wheel
drive train and a VRAM attractor. This
produces a vortex effect, creating a
strong 23 kgf (50 ft/lbs) of attraction
and allowing the LBC to attach to hard
surfaces.
The vortex attractor has many benefits
over larger, less efficient ducted props
and especially magnetic attractors. The
magnetic attractors require the surface to
be ferrous metal and relatively smooth.
The VRAM, however, can be spaced
away from the surface allowing greater

The Little Benthic Crawler can attach
itself to the hull of a ship

ground clearance while still
maintaining a solid attachment.
To attach to a ship hull, the
operator pilots the LBC base
close to the hull. The vehicle is
rolled to match the angle of the
hull and the operator then turns
on the attractor.

The world’s leading single
transducer CHIRP imaging
sonar
The latest high definition imaging sonar
using DST (Digital Sonar Technology)
The Super SeaPrince DST sonar completes the range of
Tritech CHIRP imaging sonars and is ideal for survey,
observation and light work class ROVs or AUVs.
Features include:

•
•
•
•

Large aperture transducer and digital electronics.
Software configurable communication protocols.
Single and dual port options available.
Compact size yet industry-leading performance.
For more information:
Email: sales@tritech.co.uk
Telephone: +44 (0) 1224 741771
or visit our website www.tritech.co.uk

innovative underwater technology

Super SeaPrince
DST sonar

www.tritech.co.uk
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Mini ROVs

VideoRay has expanded its range of mini-ROVs to satisfy a wider range of markets

M I N I ROV S

Range ROVer
L

ast year, VideoRay brought out
the latest in its expanding range
of mini-ROVs, in the form of
the PRO 3 XE GTO. Able to explore
in water depths of up to 152m (500
ft), it was designed to easily accommodate recording devices, modular
instrumentation and tools unavailable
in other models.
This included a scanning imaging
sonar for low visibility environments,
a manipulator for object retrieval or
intervention, a
positioning system for exhaustive
area searches, a water quality sensor and a metal thickness gauge.
VideoRay’s range of ROVs now
extends across four main models
depending upon the requirements.

The most basic is the Scout, which
is designed for aquaculture and
basic underwater observation. It has
a depth rating of 76m and carries a
single fixed camera. There is an X3
version that has a tether management system.
The next in the range, the Explorer,
increases capabilities with a highresolution camera featuring tilt and
focus control, longer tether, auto-
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matic depth holding and navigation
feedback of compass direction and
depth. The X3 version incorporates a
40m tether deployment system.
The Pro series is used for more intensive, underwater operations. It has an
open architecture that accommodates
various tools and sensors. It has a 570
line colour tilt camera and a rear fixed
black and white camera. The Pro 3
has a 76m tether deployment system,
while the Pro 3 XE adds an integrated
15in display monitor and a 40m tether
extension.
The Pro 3 XE GTO incorporates the
advanced series of GTO thrusters
which propel the VideoRay to speeds
up to 4.1kts. Other features include
an on-screen data display, black and
white, ultra low light rear facing camera
with LED light array, audio annotation system and an integrated control
box. This integrated control box is
equipped with a large 15in picturein-picture display that will display
both video and a computer screen
simultaneously in either PAL or NTSC.
The Pro 3 XE GTO can be operated using included wired or wireless
game controllers with a user-supplied
laptop computer. GTO units can accommodate additional neutrally
buoyant, negatively buoyant, or
positively buoyant tether
extensions to reach up
to 305 m (1000 ft) in
overall distance.
Included is an
inverter for operation using a 12v
power source
such as a car
battery.

Applications
The VideoRay series of ROV have
been used on a number of applications.
In Norway, farms cultivating the
Great Scallop (Pecten maximus)
have grown in response to commercial demands. Field experiments
suggest that the best method of
keeping scallops is to release them
on the seabed within a fenced area.
In this environment, the scallops will
be kept in an almost natural habitat
and isolated from the main predator
– the brown crab (Cancer pagurus).
VideoRay systems have provided
video information with time, date,
depth and heading, monitoring these
seabed sites.
Elsewhere, it has been used to
inspect cages, quays, moorings,
underwater pipelines and cables. For
private boat owners and small boat
clubs, he inspects vessel hulls (zinc
anodes, propellers, damage at hull)
and moorings.
Units have also been used for crime
investigation, both to recover items
of possible value to the investigation
and eliminate risks to divers, keeping
them from entangling in cables
and steel

A diver assisted by an ROV

Blue Video

Mini ROVs

supports and preventing dive hazards such as hypothermia, drowning, decompression and accidental injury. They have also been used for inspecting potable water tanks without the use of divers and from outside the tank.
This eliminates the risk of human contamination or unsafe conditions. The
submersible can go through the tank and survey the roof, seams, standpipes, and cables. The camera eye captures footage while robotic grippers
take samples of corrosion.
A common use is for offshore surveys and inspections. Using a sonar, the
operator can carefully check all underwater features. Because the flight
is recorded, engineers and scientists can carefully review the footage at
a later date. Small and not invasive, it can fly close to the bottom without
disturbing sediment.
It can be flown by helicopter
to an offshore facility for
operators who want
to inspect a hull or
need to have a
quick look at
a ‘dead’ ROV
or one that
has been
caught in the
thrusters of a
vessel.

The PRO 3 XE GTO
thruster

The Deep Blue ROV able to
operate at large depths

The fourth model of VideoRay’s Deep
Blue most advanced submersible. It is
rated to a depth of 305m and can operate
at a speed of 4.1kts.
It has 40m of tether, but this can be
extended by 300m. It is PC computer
control enabled, allowing operators to
control using wireless game controllers.
The Deep Blue and Pro series can even
be controlled by software applications or
remotely via a network.

Buccaneer represent quality international
manufacturers, providing a wide range of
specialist marine equipment.
We can assist in the selection and
specifying of products, system integration
and through-life repair & maintenance.

Our mission is to provide the best value and
top efficiency in a small inspection-class ROV.
ROVs are now more accessible to more people
who want to explore and capture underwater
worlds on video, whether for education,
aquaculture, research, investigations,
security, or surveys of dams, pipelines, wrecks,
or water tanks.
For more information, brochures
or to see one in action, contact:

Buccaneer Limited

Buccaneer Limited

Unit 26, Murcar Commercial Park, Denmore Road,
Bridge of Don, Aberdeen, AB23 8JW
Tel: +44 (0)1224 828555 Fax: +44 (0)1224 828777
Email: info@buccaneer-ltd.co.uk Web: www.buccaneer-ltd.co.uk

Unit 26, Murcar Commercial Park, Denmore Road,
Bridge of Don, Aberdeen, AB23 8JW
Tel: +44 (0)1224 828555 Fax: +44 (0)1224 828777

Email: info@buccaneer-ltd.co.uk
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Web: www.buccaneer-ltd.co.uk
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Evening Meeting: Shtokman

In October 2006, the SUT’s London branch held an evening meeting chaired by Peter Doyle
fields at significant distances from shore,

SUT EVENING

Shtokmanoskoy
T

he Barents Sea Shtokman
gas condensate deposit lies
inside the Arctic Circle, east of
Murmansk in the north of Russia,
around 555km from land. The
field was discovered in 1988. An
appraisal drilling programme was
carried out between 1990 and 1995,
which confirmed it as the fourth
largest gas field ever found. It is due
to come onstream in 2012, with
an expected field life of 50yrs. The
project timing is intended to coincide
with an increase in LNG demand by
US market.

Luff, opening the meeting. ‘These
include subsea separation, the
necessity for subsea compression
after 8yrs, power transmission
issues (up to 70MW) , the control
system and hydrate management.’
Vidar Sten Halvorsen from FMC
Technologies, and Neville Hazell
of Alcatel Submarine Networks
continued with the presentations.

Two main systems have been proposed
by operators Gazprom for Shtokman.
One development option centres on
three TLPs with topside weights of
50 000t and total weights of 185
0000t. The alternative subsea scenario
envisages a subsea separation and
compressions system with four 32in
dia pipelines, a 12in liquid pipeline and
an 8in methanol pipeline. This adds

The field lies in 350m of water and is
subject to icebergs of up to 1 million
tons drifting at up to 0.25m/s,
and 1.2m drift ice moving at up to
1m/s. This gives only a five month
installation window and can be
undertaken by a limited number of
installation vessels.
The field covers an area of around
1,400m². It has been estimated
that it will require around 156
wells to develop the field. This
breaks down to 144 production
wells, three monitor wells and nine
reserve wells. The gas reserves
have been put at around 112
trillion ft3 with a daily production
rate of 10 billion ft3. There are also
220 million barrels of condensate.
The wellhead pressure is 160 bar
and the wellhead temperature is
40oC.
‘There are a number of basic
technology issues surrounding
the field development,’ said
Intec Engineering’s Richard
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Map of Barents Sea prospects
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ye
up to 3500km or 0.9 million tonnes of
pipeline. The subsea solution would be
around $3.3 billion out of a total cost
of $20 billion.
The development decision has not
yet been made, although experience
in engineering ultra-long step out
projects is growing daily, with
Snøhvit, Ormen Lange and Sapphire
Simian as recent examples. One of
the key problems of long-distance
tieback, however, is controlling the
field from the land facilities.

The traditional method of control
would be to use a hydraulic system.
A typical control umbilical would
contain 19mm lines for high
pressure, low pressure and a return
line. Because of the distances
in this case, however, this would
amount to nearly half a million litres
of fluid resident in the umbilical.
One possibility might be to reduce
the umbilical and use pressure
intensifiers, rendering the high
pressure lines as unnecessary,
although this would require extra
power consumption.
An alternative would be for electrical
power and communications. The
traditional method of AC power at
50 Hz is infeasible due to power
losses. Even three phase, 5kV 16
2/3hz in three 50mm lines is just
possible, but with very low efficiency.
DC power is considered much more
efficient over long distances.
Subsea gas compression will be
required on Shtokman. Ormen
Lange is pioneering subsea gas

compression and will form the
springboard for this technology.
Getting up to 70MW of power to
the seabed at 550km has yet to be
solved. and DC power will require
more development before it is ready
to be used.

In order to display the ability of
contemporary electric systems, in
early 2006, FMC and Alcatel got
together to demonstrate the power
interfaces and between the Alcatel
cables and the FMC all-electric
equipment.

One of the problems with electric
technology is that, so far, it has
only been seen as a supplement to
electrohydraulic systems. Modern
electrical control systems, however,
have a number of typical applications
which include tie-back manifolds,
water injection satellite trees, electric
chokes and process systems. The
latest designs, however, are largely
standardised products with only the
valve interface being project-specific.

The tests included powering an
electric actuator and control
modules located after a 600km
simulator, and communication
through a 600m fibre system.

Statoil piloted a number of electrical
systems on its Statfjord field in 2001.
It used remotely operated chokes
to enhance oil recovery and provide
sand monitoring. It retrofitted an
electrically operated valve actuators
into the existing infrastructure
without stopping production.
In total, 16 wells were retrofitted with
electric chokes, which resulted in an
increase of 1900b/d in production.
Since then, the latest generation
eSCM have been developed,
featuring significantly reduced size
and weight, with a greater capacity
and flexibility.
Statoil then turned to Norne, fitting electric
actuators and eight chokes on manifolds
B and E. On manifold D, it incorporated
electric actuators a pigging valve, branch
valves and four XT choke valves.

Evening Meeting: Shtokman

of Hess, to examine the broad problems and potential solutions of producing from subsea
using the Shtokman field as an example

The culmination of this was the
remote operation of an actuator
in Greenwich (London) from a
remote location in Paris. The trial
was successful in demonstrating
high bandwidth (1 G/sec,), and
DC power transmission at a level
compatible with FMC’s electrical
subsea systems for large fields
(10–60kW).
According to Alcatel, subsea
cable technology is proven
and reliable, with repeaters
and branching units routinely
used in power and telecom
industries around the world.
Subsea converters have also been
developed to change the 10kV DC
to 400V DC.
For communications, Hazell
referred to the Neptune scientific
project in the Pacific providing
ethernet and DC power, which is
essentially consists of an 800km
subsea ring structure with three to
six nodes, four branching units and
nine repeaters. It will be installed
in 2007.
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Subsea Field Profile

S U B S E A F I E L D P RO F I L E

Vincent
W

oodside’s Vincent project
in the North West Cape,
Western Australia, took a
step closer to fruition recently, with
the award of a $40 million contract
to Acergy for the transportation
and installation of a flexible turret
mooring system into the floating
production storage and offloading
(FPSO) facility that forms the
basis of the development. APL
will be responsible for the design,
fabrication and commissioning of
the disconnectable submerged
turret buoy system.
Acergy will also be responsible
for the installation of a subsea
manifold and multi-phase pump
structures. The installation work,
in water depths of up to 390m, is
scheduled for the third quarter of
2007 from the Toisa Proteus. This
is the second contract that Acergy
has won in the Australasia area and
follows the $35 million contract from
Tanker Pacific for work on OMV’s
Maari Field off New Zealand.

hull FPSO. First oil from Vincent
is planned for 2008, with initial
production of about 100 000 b/d.
Production from Vincent will boost
Woodside’s oil production from the
region, with the Enfield oil project
coming on stream later this year and
Stybarrow in early 2008.
Halfway through last year, Woodside
awarded the seven-year contract for
the FPSO to Maersk Contractors.
Maersk will design and manage the
conversion of its 308,000dwt tanker
vessel Ellen Mærsk at the Keppel
Shipyard in Singapore.
When completed, the FPSO will have
a production capacity of 120 000b/d
oil and 100 million ft3 gas/day. The
storage facilities of the vessel will hold
1.9 million bbl of oil equivalent.
Framo Engineering will supply two
parallel 1.8MW subsea multiphase
pumps to boost the WA-28-L subsea

production back to the FPSO.
Framo will also supply the subsea
power umbilical and topside power
and control module under the same
contract. In addition, Framo is the
nominated supplier for the fluid
transfer system on the FPSO.
In other contracts, APL awarded
AXTech a contract for 475T pullin winch, while Vetco Aibel will
design, build and start up the
topsides process and facilities
modules.
The scope of work for the contract
consists of process modules for
crude and produced water treatment
including water injection system,
gas compression and treatment,
power generation, utility module,
flare system, pipe racks and some
minor process packages. Fantoft
will use its D-SPICE simulator
technology to examine operational
scenarios.

Discovered in 1998, Vincent
is located around 50km northwest of Exmouth and is located
in production licence WA-28-L.
Woodside has a 60% interest in
Vincent and is operator. Mitsui
E&P Australia holds the remaining
40% equity. Subject to government
approvals, the field will be
developed in phases. The capital
cost for the project’s first phase
alone has been put at around
US$720 million (A$1 billion). Future
phases will be based on technical
success of Phase 1 and reservoir
certainty. This phase will consist
of 1 wells – 8 production, 1 gas
reinjection, 2 water reinjection
wells. Gas and water reinjection
is for environmental reasons.
Recoverable oil has been put at 73
million bbls.
This will see oil produced through
a sub-sea development and
processed and stored the double-
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The Ellen Mærsk will use the same production system as the Pierce FPSO

TOW E D S Y S T E M S

Mini Platform

Towed Systems

A new mini-scanfish has been developed, based on a series of larger designs

T

he latest iteration of Danishbased EIVA’s towed undulating
vehicle designs went into production around a year ago in the form
of the ScanFish Mini. Since then,
over 20 systems have been sold to
bodies around the world.
It was a derivative of the original
ScanFish MK I, developed back in
1988. Back then, the wing design
was the consequence of several
years of development work on depressor foils, which progressed to
V-fin types and resulted in the simple
constant section plain wing.
The second-generation ScanFish MK
II differed in the way that the wing
formed a constant symmetrical section with trailing flaps on either side
for pitch and roll control. The rugged
but light weight ScanFish Mini is a
down-sized MK II for easy handling.
It is principally used for hydrographic,
environmental impact studies and
fisheries research.
‘The assembly consists of the
underwater unit itself, the control PC
with ScanFish Flight Software and
the deck unit,’ said engineer Allan
Steendahl.
‘The computer-controlled flap steerable tow fish generates an up or down
force in order to position the fish in
the water column. It is towed from a
tow point placed in a cut in the centre
line from the leading edge of the fish
body. The tow point allows the cable
to pivot ±90 deg about a transverse
axis just forward of the centre of lift.
The tow point is carefully chosen to
give maximum control, while ensuring
good pitch stability. This results in the
good symmetrical saw tooth profile, of
which the ScanFish Mini is capable,’
he said.
To give feedback for the flap control, it
is equipped with pitch and roll sensors
together with feedback sensors on
the flaps. The feedback is also used

The ScanFish Mini being deployed

to control the fish, so that it always
flies in a horizontal position – without
roll – and during launch to ensure
that the fish turns itself upright and
level, in case the fish was ‘flipped
over’ when lowered into the water.
It incorporates iIntelligent seabed
avoidance software
The optimal hydrodynamic design
means minimum stress on cable.
During most operations the tow
cable is lightly loaded, and it is
only when the fish is required to
pull downwards forcibly that cable
loading becomes significant. In
typical undulation mode, this
will be less than 5% of the mission time. When the fish is near
surface the tow cable will be fairly
slack, and even violent heaving
and pitching motions of the towing
vessel will have negligible influence on the flight.

The system accommodates a wide
range of cables, including coaxial
with FSK communication and fibre
optic cables or a tube for water
sampling.
The ScanFish is also the platform for
the sensor packages. A large number
of different sensors are integrated
into the control system with sound
velocity profile ensuring more accurate multibeam data. Other sensors
can be mounted optionally on the
ScanFish Mini including fluorometers
and video cameras.
No data in acquisition and logging
is available in the fish itself. Instead,
a serial string with real time data
from the ScanFish system can be
transmitted via a free communications port on the control PC and can
thus be utilised by external acquisition systems.
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Marine Science

A multinational programme to deploy a network of profiling floats is aiming towards its 3000th unit

MARINE SCIENCE

G

lobally, 8 of the 10 warmest years since 1860, when
instrumental records began,
have been in the past decade. Sea
level is rising at an accelerating rate
of 3mm/year, Arctic sea ice cover is
shrinking and high latitude areas are
warming rapidly.
Questions and facts like these
prompted the setting up of the Argo
programme to improve the collection of observations inside the ocean
through increased sampling from a
global array of free drifting batterypowered autonomous profiling floats
– currently around 2700 in number.
These floats measure high quality
temperature and salinity profiles from
the upper 2000m of the ice-free global ocean and currents from intermediate depths.
The Argo programme is concerned
with climate change and its regional
impact. In order to get informed
governmental policies and industrial
strategies, it is necessary to better
understand
chang-

Cross section of a float
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es in both the
atmosphere and
ocean. This in
turn requires a
climate model
of the entire
earth system.
This has been
hindered by the
lack of sustained
observations,
The position of the 2640 deployed floats
which Argo is
working on changing.
The Kaharoa’s trips are funded by
the National Oceanic and Atmospheric
As the project nears the maintenance
Administration through the University of
phase, it must continue to find ways
Washington and the Scripps Into deploy floats throughout the world
stitution of Oceanography at the
ocean to sustain the array, as older
University of California, San Diego
floats die and need to be replaced.
(UCSD). This is just one example
of the way that countries throughout
A key part of this deployment process
the globe are working together on
is the 28m research vessel Kaharoa,
the Argo project. The entire Argo
operated by the National Institute of
project is funded internationally by
Water and the Atmosphere (NIWA) in
over 25 countries which contribute in
New Zealand, which was honoured
a variety of ways, including paying
for its work deploying more
for floats, deploying floats, analysing
than 400 Argo floats in the
data and improving float technology,
past three years in remote
among other things.
parts of the South Pacific
and Indian Oceans.
There are currently three models of
float: the PROVOR built by Martec
‘The Argo programme is
in France in close collaboration with
primarily reliant on commerIfremer, the Apex float produced by
cial, naval and research vessels
Webb Research Corporation, USA
to deploy the robotic instruments,
and the Solo float designed and built
however, in ocean basins such
by Scripps Institution of Oceanograas the Southern, Indian and
phy, USA. Since the start of the Argo
Pacific Oceans, shipping traffic
programme, the float lifetime has
is limited. We have therefore
improved dramatically and remains a
had to rely in great part on the
task to which Argo is fully committed
Kaharoa to deploy New Zeain order to maintain the array.
land and US robotic profilers on
trans-Pacific and trans-Indian
The floats drift at a ‘parking depth’,
Ocean voyages, and well south
stabilised by being neutrally buoyant.
into the Southern Ocean,’ said
Typically, at ten-day intervals, fluid
Australian Argo project leader,
is pumped into an external bladder,
Dr Susan Wijffels, from the
which causes the float to surface
CSIRO Wealth from Oceans
over a period of six hours and, while
Flagship.
rising, making temperature, salinity

and pressure measurements from about
70 different pressure levels.
At the surface, the float sends its data
to satellites passing overhead. After
several hours on the surface, the bladder
then deflates and the float returns to its
original density to drift until the cycle is
repeated. Floats are designed to make
about 150 such cycles before the batteries die.
The programme organisers have
devised two different standard mission
operations, with the difference being
the depth at which the float descends
to and then drifts at for several days.

Marine Science

000

One mission is the simple mission, where the float descends
to a certain depth, often 2000m,
where it floats for several days
before beginning the temperature
and salinity profile from that depth.
The second mission is the park
and profile operation, where most
floats descend to 1000m. They
then follow the current for several
days before descending to 2000m
to start the temperature and salinity profile.
The majority of floats transmit data
on the surface using the Système
Argos location and data transmission system. Positions are accurate to 100m depending on the
number of satellites in range and
the geometry of their locations. The
data transmission rates are good
enough to guarantee error free data
reception and location in all weather
conditions.

A PROVOR float shortly before recovery by
the Japanese coastguard vessel Takyuo

Alternatively, positioning using the
global positioning system (GPS) has
been carried out, with data communication using the Iridium and Orbcomm
satellites. This allows two-way communication and more detailed profiles
to be transmitted with a shorter period
at the surface.

South Korea’s First Deep Ocean Observatory
Subsea cable installation and maintenance company Global Marine Systems
has successfully installed South Korea’s
first deep sea Ocean Observatory system
to help detect high levels of seismic activity.
The 20km seismic cable,
installed in November 2006,
as part of a test project for the
Korea Meteorological Administration (KMA), stretches from
the island of Ulleungdo, 135km
east of the Korean peninsula,
out to sea. If successful, similar
systems could be rolled out
along the whole of the Korean
Peninsular.
Derek Greenham, Solutions
Design Manager at Global
Marine said, ‘This is a vital and
exciting new project for the
South Korean Meteorological
Association. The viable cost effective monitoring solution will

provide new insights into coastal activity ers of seismic monitoring systems.
across the region.’
The OBU acts as a listening device on
Global Marine’s Wave Mercury ship
the seafloor, by sensing changes in
installed the seismic cable and Ocean
water pressure and acoustic vibrations.
Bottom Unit (OBU) at a depth of 2000m This data is then relayed back in real
on behalf of its client KIT Valley, provid- time via the seismic cable direct to staff
at the KMA.
The cable installation and
testing was completed in
four days and full results
of the test project are due
in 1 January 2007.
KIT Valley Director Han
SehSub said, ‘Asia is
one of the most active
regions for tsunami
activity in the world and
this test project could
play a significant part in
developing the long-term
safety of South Korea’s
coastal areas.’
The Ocean Bottom Unit
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Sonar

S O N A R : A N I N T RO D U C T I O N

Sonar 101
S

onar is an acronym for SOund
Navigation And Ranging. Its
invention over 100 years ago
has been attributed to Lewis Nixon
as a way of detecting icebergs, although it became more recognisable
when Paul Langevin and Constantin
Chilowski worked on an a system to
detect submarines.
The most fundamental system is
passive sonar, which simply listens
to underwater sound. This can be
used, for example, for detecting
the presence or absence fish or, in
military applications, for listening to
the cavitation of propellers, submarine engine windings or anything that
emits noise. A passive sonar gives
direction but no range information.
An active sonar essentially uses the
propagation of sound through water
to detect other structures. It sends
out a pulse of sound. A hydrophone
then listens for a single echo refection. Knowing the speed of sound
through water allows the interval
between the pulse emission and the
point of reflection to be converted
into a linear distance between the
two points. When used to determine
the distance to the seabed underneath etc, this is called echo sounding.
The colloquial term for an acoustic
signal is a ‘ping’. If the reflection is

received by number of hydrophones,
the relative echo arrival times can additionally provide a bearing.
The process of adding together data
from all hydrophones in order to determine direction is called beamforming. The general term for employing
sound to determine a specific item
is echolocation, although this term is
mainly reserved for animals (bats, sea
mammals etc).
A transponder is a device that can receive and retransmit acoustic signals.
Active sonars also have a number of
applications in the military, offshore
and fisheries sectors. Scientific
hydroacoustic echosounders are able
to provide information on fish size,
location distribution and abundance in
high-resolution, and are used in commercial fishing vessels.
Over the years, sonars have developed from a basic technique for
detecting underwater obstructions for
navigational purposes, to increasingly
sophisticated systems developed to
satisfy demands for higher resolution
and also subsea imaging.

Side Scan Sonar
The first side-scan sonar systems
appeared in the late 1940s in the US
military, based on German expertise.
A side scan sonar is typically located

in an autonomous vehicle, on a
towfish or even mounted on the hull
of a ship. Its key characteristic is
its fan-shaped pulse which extends
across a wide angle. This is positioned perpendicular to the sensor’s
direction of travel to describe a
large track on the seabed. Typical
frequencies lie between 100 and
500 kHz. The higher the frequencies
of the sidescan sonar, the better the
resolution but the smaller the range.
The coverage width of the beam is
called the swath.
By its nature, this fan beam gives
reflections of varying acoustic intensities and also shadows. These
are recorded as a number of
cross-track slices. It is only when
these slices are concatenated
together, that it becomes an image
of the sea bottom.Side scan sonar
is typically used to image large
areas of the sea floor for looking
at bathymetric features, detecting
underwater objects and general
mapping.
A typical application is on AUVs
which used to survey the seabed
for obstructions prior to laying a
pipeline, or for post-laying inspection of pipelines and cables. Other
common uses are for subsea archaeology, such as the position of
shipwrecks and for mine detection
by the military.

Transponders
Transponders are increasingly
used to measure the distance
through water between two points
for precise positioning objects
relative to one another.
This has a number of applications
eg, ROVs approaching a wellhead,
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a support vessel nearing a mother installation, retrieval of objects positioned
underwater etc.
These often work in pairs or more.
Specific interrogation signals are sent
out by one transponder, triggering a
specific replay signal from its ‘pair’.

The distances can, therefore, be
calculated with significant accuracy. By using multiple transponders networked together, it is
possible to calculate the precise
relative positions of moving and
static objects in water in three
dimensions.

Synthetic aperture sonar is a
more recent idea. In this, the
sonar, say on an AUV or towfish, moves along a track and
repeatedly sends out pings so
that any given spot will be hit a
number of times as the system
moves forward.
The system then relies on the
sophisticated post-processing
of sonar data. By coherent
reorganisation of the data from
all the pings, a synthetic aperture image is produced with improved along-track resolution.
In order to work, the exact
position of the vehicle and
the ping’s orientation must be
known. This relies on inertial
navigation, sonar micronavigation, or a combination of both.
Vertical displaced receivers can
provide information on bathymetry by means of interferometric
processing.

Speed of Sound
A fundamental part of determining
distance is knowing the speed of
a sound wave through water. The
sound speed, attenuation and density are all affected by temperature,
salinity and pressure.
Temperature has the strongest
influence on sound speed, salinity
the strongest influence on attenuation. At greater water depths the
increased pressure will result in an
increased sound speed. We depict
the relationship between sound
speed and water depth in what is
known as a sound speed profile.
Through the process of refraction
(Snell’s law) sound waves will bend

away from areas with higher sound
speed. A sound speed minimum
at a certain depth will produce a
sound channel, analog to a convex
lens in optics.

Sonar

Synthetic
Aperture Sonar

One common problem for subsea engineers is the thermocline
between the warm surface waters
and the colder waters, which is
located at 30–100m below sea
level. Sounds may be refracted off
this thermocline.
A common calculation for the
speed of sound (ft/sec) is 4388
+ (11.25 × temperature (°F)) +
(0.0182 × depth (ft) + salinity (in
parts-per-thousand)).

The shape of pings to come
A conventional sonar pulse is a single carrier frequency. One alternative
is to use a Compressed High Intensity
Radar Pulse (CHIRP) in which the
frequency within the pulse is swept
over a range throughout the duration,
creating an acoustic signature.

Knowing what was transmitted, it
can use pattern matching techniques to look for its own signature
echoed back from targets. Longer
transmissions and operating ranges
can be achieved without a loss of
resolution.

AC-ROV Underwater
Inspection System
Hand Carry
Rapid Deployment
Single Operator
Unequalled mobility
Equal forward and lateral thrust
Intuitive 3D control
Powerful flight assist functions
190 mm pipe fly through
Robust and serviceable modular design
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Unable to get a post-hurricane survey, one company bought the equipment and carried out its own

SONAR

In the loop
A

ccording the US Dept.
of Energy and the the
American Petroleum Institute,
hurricanes Katrina and Rita were
the worst in the history of Gulf of
Mexico oil and gas production. They
caused unprecedented damage and
prolonged evacuations. Even now,
oil and gas facilities are still trying to
get back to pre-hurricane operating
levels, including the Louisiana
Offshore Oil Port or LOOP.
LOOP is located in 110ft of water,
18 miles off the Louisiana coast. It
is the only port in the US capable of
off-loading deep draft tankers Ultra
Large Crude Carriers (ULCC)s.
It consists of three single-point
mooring buoys for off-loading
crude tankers and a marine
terminal consisting of a two-level
pumping platform and a three-level
control platform. A 25 mile pipeline
connects the port to an onshore
storage facility. In total, LOOP is
connected to over 50% of the US
refinery capacity and has off-loaded
over 7 billion barrels of foreign
crude oil since its inception.
After the Rita and Katrina, the
port and supply pipelines required
surveying to verify the underwater
structures were sound and to
confirm the location of pipelines
which can shift in heavy storm
surge. At the time, however, the
demand for side scan surveys was
so great, there was a significant
waiting time. Even then, contractors
were only able to provide a verbal
report on the status, followed by
a rough map lacking the
necessary detail.
This prompted LOOP to
purchase its own equipment. JW
Fishers provided advice on
the type of equipment
that would work best for
the required application.
It recommended a side
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‘We saw one
small pipe
running right
over the top of
a larger one.
The real mystery
is that this
pipeline wasn’t
there before the
hurricane’

Sidescan sonar view showing the pipe crossing

scan sonar and boat-towed metal
detector as the close proximity of
large steel structures rendered a
magnetometer ineffective.
Apart from the survey work, one of
the main projects was to locate and
mark the position of a buried pipeline
running from the platform. While most
pipelines ran in a straight line from the
port, one line made a strange loop. It
was extremely important to mark the
exact location before new pilings could
be driven.
LOOP’s team decided the best way for
this particular application was to have
two divers drag the metal detector’s
search coil across the ocean bottom.
They started tracking the pipeline from
where it left the platform and entered
the bottom. Knowing where the
pipeline started, it was a relatively easy
task to track its path under the seafloor.
As the coil was dragged across the
bottom, the topside crew monitored
the metal detector’s control unit and
communicated to the divers
when they were getting the
strongest readings.

Sidescan Sonar used on the LOOP

‘The Pulse 12 worked very well for
this project,’ reported maintenance
support technician Andre Duet. ‘We
found all kinds of things buried down
there; from hand rails that were
blown off the platform during storms,
to tools that had been dropped over
the side.’
Working from a small boat in shallow
water only a few miles offshore. the
team used the side-scan to survey
an area to examine the condition of
several pipelines. The team reported
being able to see both the lines,
but also breaks and cracks in the
concrete casings.
‘We even saw one small pipe running
right over the top of a larger one,
which is not supposed to happen.
But the real mystery is that this
pipeline wasn’t there before the
hurricane,’ said a spokesman.
LOOP engineers can now perform
a survey at any time. According to
corporate manager Morgan Wolf,
‘Sometimes we have an immediate
need to get a picture of the bottom. In
this industry, the
survey providers
can not
respond that
fast.’

Argonaut
Marine and environmental equipment
specialist, Ocean Scientific
International (OSIL), has just signed
two new contracts with Ocean
Technical Services and Strainstall for
the SonTek Argonaut SL, the world’s
first side-looking ADCP.
Both companies will be using the
Argonaut SL with similar safety goals
in mind. Ocean Technical Services is
using the equipment to help ensure
the safe docking of vessels during
work on an oil rig just off the coast
of Nigeria. The advanced Doppler
sonar is able to measure water
velocity in a horizontal layer with
extreme precision.

The Argonaut SL can be easily
mounted onto a platform and its
all-digital signal processing ensures
reliable data collection within a
user-programmable cell extending
up to 22m away. Its robust design
withstands extreme weather, is
resistant to biofouling and never
requires calibration.
Strainstall will use the Argonaut SL
as an essential part of its berthing
management system.
The Argonaut will read current speed
and direction in real-time and transmit
this data back to the control room to
aid the safe docking of tankers.

High Resolution
Sonar

Sonar

SONAR NEWS UPDATE

Vancouver-based Deep Development Corp (DDC) has developed
the Underwater Detection Unit
(UDU).
This provides high definition sonar imagery in a rapidly deployable fully integrated package. With
a range of 450ft, the UDU provides
sonar imagery similar to that of
medical ultrasound equipment,
allowing an untrained operator
to easily interpret the image. An
optional underwater hailing system
is also available that allows for one
way communication with a diver or
underwater threat.
Under US$70,000, the UDU is
a fully integrated, turnkey sonar
designed for use in underwater
security operations, dive monitoring, search and recovery, inspection and subsurface biological
research. Included are all the
necessary components for mounting the sonar head, cabling, interface connections and tablet PC to
view and process the sonar data.
Available in two configurations,
the UDU can be permanently
mounted to a surface vessel or
packaged in a portable hard case
so it can be easily transported by
a single person.
‘Conventional static sonar systems must remain in one position,’
said Tim MacFarlane, Managing
Director, DDC. ‘These types of
sonars have a great detection
range, but are limited by their
inability to be mobile and track
a threat or inspect an object of
interest. The sonar and pan &
tilt motor are attached to a pole
which can be mounted to the side
of any vessel and easily stowed
for travel and deployed for operations.

SonTek Argonaut SL, the world’s first side-looking ADCP.

‘The sonar data is transmitted to
the control centre and analysed
with a touch screen computer
to allow the operator greater
flexibility. No matter the current,
the vessel can maintain position
and the sonar head can rotate in
a 360deg area with a downward
scope to 90deg.’
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Micro Sonar

The world’s smallest sonar, designed for the world’s smallest ROVs

M I C RO S O N A R

Oh! little wonder!
A

long with the camera, the
most important sensor for
any underwater vehicle is
probably its obstacle avoidance
sonar. For the first time, the Micron
DST (Digital Sonar Technology),
has been designed to allow the
latest generation of very small and
low-cost ROVs to work to their full
potential. This new device is the latest in a long line of innovations from
Aberdeen-based Tritech.
Up until the early 1990s, subsea
tools and sensors were cumbersome, expensive and unreliable.
Every sensor was a complete system
in its own right; operators had to
contend with purpose-built control
consoles and the manufacturer’s
bespoke software.
The problems associated with this
were numerous. The combination of
diverse manufacturers, high costs,
poor or non-existent support and
varying interface and quality standards meant that results from such
equipment were usually impaired
and unreliable.
In 1990, Tritech International identified that there was tremendous
potential for a sector-scanning sonar
system that could improve on the
functionality, reliability and expenditure of all other sonars in the market
place. It introduced the Tritech
ST-325, reducing size,
cost and weight

The sonar being used to guide a mini-ROV
carrying out propeller inspection operations

as well as substantially enhancing
acoustic performance and data quality. Looking to the offshore industry,
the company followed this up with the
introduction of the SeaKing Network
of ROV products which further improved the capability of smaller ROVs
and enabled larger survey and construction vehicles to undertake tasks
that had previously been impossible.

tion of Micro ROVs have begun to
establish themselves in the subsea
industry.
While these low cost, reliable,
competent, small systems have
become a technical reality, the
concern has been that they might
be let down by poor quality imaging
and navigation equipment.

Meanwhile, ROVs had also been
altering and adapting. The reduction in ROVs size led to substantial
vessel day rate savings with obvious
benefits for the operator, as well as
the production of bespoke ROVs for a
huge variety of underwater tasks.

Recognising these small ROV units
are likely to play an important part
of the future of the inspection
industry, and following a history of
designing products for areas that
it sees as important to the future,
this prompted Tritech to create a
‘micro sonar’.

In recent years, a new generaThe Micron Sonar positioned on top
of the Mini ROV
The J
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‘Some of the Micro ROVs are not
much bigger than the professional
Tritech Super SeaKing sonar that

‘In fact, much of the Micron’s success is due to the CHIRP technology
that Tritech employ. This dramatically improves range resolution in
comparison to conventional analogue sonars and is a feature more
commonly associated with much
larger and more expensive systems.’
The Micron DST incorporates the
very latest in surface-mounted
digital electronics and has many of
the software features found on full
sized commercial systems. Tritech
believes that though the Micron sonar should be small in both size and
cost, it should offer the full range of
functionality expected from a professional product.
The sonar weighs 324g (11.44 oz)
in air or 180g (6.35oz) in water.
While it has a maximum operational
depth of 750m as standard, there

is a 3000m version available. The
operating temperature lies between
-10°C and +35°C, while the storage
temperature is -20°C to +50°C. It
has a true acoustic zoom, instant
scan reversal and sector scan options, inverted mode operation and
hard boot protection for its transducer.
The operating frequency is chirped
to 650kHz –750kHz, although other
frequency bands are possible. It has
a vertical beamwidth of 35deg and a
horizontal beam of 3deg. The range
of the sonar is between 2–75m.
Data communication is by a RS 485
twisted pair or RS 232 with a maximum cable length of 1000m.

Tritech joins
Halma
Tritech has been acquired by
Halma for an undisclosed eight
figure sum.
Halma, a British company
renowned for acquisitions of
innovative companies, has added
Tritech to its existing portfolio of
44 high technology businesses.
It is hoped that this will lead to
the cross fertilisation of ideas and
complementary technologies.

It can be controlled from a customersupplied laptop using standard
serial comms port under a Windows
2000 or XP operating system.

‘I am delighted! The Halma
business model is the perfect fit
for Tritech. It allows us to retain
our autonomy, whilst offering us
tremendous new opportunities for
growth and securing the future
of the company,’ said Managing
Director Richard Marsh.

‘The Micro ROV market is growing
both is size and reputation and
AUVs too are beginning to infiltrate
the industry,’ said Richard Marsh.
‘Therefore, the desire for innovative,
compact and cost effective products
at the cutting edge of technology is
as strong as ever and in this ever
changing underwater world the
possibilities are endless.’

Tritech is the first of Halma’s
companies to be based within the
subsea industry. The acquisition
includes Swift 943 Ltd, trading
as ‘System Technologies’,
Tritech’s design and product
manufacturing partner and
Ulvertech Engineering Limited.
Tritech increases Halma’s
presence in the growing energy
and homeland security markets.

Micro Sonar

is used on many general purpose
ROVs,’ said Tritech Managing Director Richard Marsh. ‘We therefore set
about designing a sonar with a maximum size of only 8 cm by 5cm and
a standard depth rating of 750m.
Called the Tritech Micron DST, it sets
new standards in compact sonar
technology and is the smallest digital CHIRP sonar in the world.
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Acoustic Cameras

A sonar has been developed that can provide near-video quality images in areas with minimal visibility

ACOUSTIC C AMERAS

Sight & Sound
W

hen working underwater, it
is invaluable to get some
form of visual feedback
through cameras, for both navigation
and basic inspection operations.
However, in many seas, rivers and
coastal areas, where a significant
amount of ROV work is conducted,
waters are often turbid and
characterised by minimal visibility. As
conventional optical systems generate
blank screens in such conditions,
the industry has had to resort to
alternative methods of imaging. One
solution is by using sonar.
While conventional sonars may
provide rudimentary imaging in
these conditions, the detail is
often inadequate for identification,
inspection and object manipulation
purposes. Consequently, divers may
be required to descend to work on
or view structures or objects in such
murky conditions but would have
to use their hands to identify the
objects by tactile examination.
The demand for better imaging
in turbid waters has fuelled the
development of a new breed of
sonars which are able to provide
near-videoquality

images with sound.
‘In the same way that
light waves can refract,
sound waves have the
same property. They can
therefore be focused with
an acoustic lens system in
the same way that light is
focused with optical lenses,
principally by moving one
of the lens elements,’ said
Mike Sawkins, product
manager at MacArtney.
‘The result is an acoustic
image with significant detail.
‘In many ways, the acoustic
camera bridges the gap between
conventional sonars that can image
a shipwreck at 300m and medical
ultrasound which can image inside the
womb at a range of 10cms.’
Acoustic cameras operate using a
combination of high frequencies,
acoustic lenses and very narrow
beams to increase the detail in
images. The operating frequencies
range up to 3MHz, with the highfrequency sound being more quickly
absorbed in the water than lowfrequency sound. As a consequence,
the range of these high-frequency
acoustic cameras is limited to around
40m when operating at 1.1MHz, but
15m when operating at 1.8MHz.
‘The DIDSON (Dual-Frequency
IDentification SONar) is the only
commercially available camera,’ said
Sawkins. ‘It can focus from as close
as 1m, to its maximum range of 40m.
Its major limitation, however, is that it

only has a 29 deg field of view,
leading some users to call it an
acoustic flashlight. It therefore
requires a mount that pans or,
alternatively, requires the operator
to pan by turning the ROV to cover
a larger field of view.
‘This relatively narrow beam means
that while the DIDSON is a good
identification tool, it is not such a
good search tool. Therefore, side
scan sonars, etc, are conventionally
employed to locate the targets of
interest. This leaves the acoustic
camera to follow up and make the
positive identification.’
Over 150 acoustic cameras have
been placed in the field since 2001
in applications ranging from 3000m
to shallow rivers. The versatile
systems have been mounted on
fixed bottom mounts, AUVs, ROVs
and even held by divers. Because
of its unprecedented vision in turbid
waters, it has seen a wide variety of
applications.
Above: The DIDSON sonar. Left: A
diver with mask-mounted display and
diver-held model DIDSON DH,
(Courtesy of Dave Elliott).
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Acoustic Cameras

Applications
Of particular importance in the current political climate
is homeland security and the protection of economic
targets, like ports and oil terminals. A Maritime Safety
and Security Team (MSST) at the Port of New Orleans,
currently uses acoustic cameras as part of a waterborne
antiterrorism force protection initiative for strategic
shipping, high interest vessels and critical infrastructure.
The tools involve a swimmer detection sonar (Kongsberg
SM2000) to look at various movements and a WQX-2
ACAP processor to rank the targets in importance. If a
potential alarm is triggered, an acoustic camera is then
lowered into the water from a quickly mobilised boat
to verify the number of divers and if they have suspect
packages. The image from the acoustic camera then
determines their actions.
Diver-held acoustic cameras are also available for security
and general underwater civil engineering applications.
One such system has been purchased by the Galveston
Police Department as
part of its declaration
of stepping up security
around the port.
DIDSON systems can
also be used to detect
the presence of mines
on hulls. This was the
subject of a meeting
in 2006 when the Hull
Unmanned Underwater
Vehicle Localization
System demonstration
in San Diego attracted 26 ROV and AUV manufacturers
to look at providing a suitable platform to image such
targets using acoustic cameras and other sensors.
The use of acoustic camera systems on remote vehicles
is not limited to such short range applications. Longer
range versions can detect objects up to 80m away and
would be therefore suitable for use as a forward looking
sensor system for obstacle avoidance and navigation
functions while also filling in the information gaps
between sonars mounted on the side of the AUV.

in the Gulf of Mexico which scattered pipes and other
structures across the seabed. In the turbid water, acoustic
cameras have been used as the basis of seabed surveys
to look at partly buried pipes and establish the optimum
locations to locate cutting and lifting equipment for the
removal of trees, etc.
In pipelaying operations, it is generally the practice to
monitor the ‘touchdown point where the pipe comes to rest
on the seabed. This is done to ensure that there are no
abnormalities such as damage to the concrete coating or
buckling of the field joint. This is conventionally monitored
using an ROV trailing some distance behind the stinger
of the pipelay system. In practice, the touchdown is not
a smooth process, with the pipe continually bouncing
vertically, disturbing the sediment and reducing the optical
visibility. The acoustic camera,however, is able to monitor
the process and provide useful feedback to the laybarge.
Above: A US Coast Guard boat with DIDSON (in circle) intercepts and verifies detected swimmer-intruders (Courtesy of
Space and Naval Warfare Systems Command) Left: A sunken
boat seen with a DIDSON sonar Below: A DIDSON image of
a 36in pipe as it bounces at touchdown and stirs up sediment
(Courtesy of Oceaneering International Inc)

While security provides a useful application of acoustic
cameras, they are similarly useful in a wide range of
other uses. One such is in aquaculture, where they can
be employed for both behavioural studies of fish and to
determine fish numbers, particularly in shallow waters.
According to the Alaska Department of Fish and Game,
22 acoustic cameras have been installed in remote
locations over recent years to count fish in turbid rivers
in which the glacial silt load renders optical systems
ineffective. These cameras can also be used to detect
predators of protected species or monitor the position
of marine life to ensure they are out of the way of water
intakes such as those in water processing systems.
Their primary use, however, is probably for inspection
purposes. Salvage work is a typical application,
particularly following the Rita and Katrina hurricanes
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Side scan Sonar

Synthetic aperture sonar combines data from several consecutive pings which makes it appear tha
the sonar array is longer than it really is. This gives a much higher resolution than
conventional sonars, typically 10 times higher

SIDE SCAN SONAR

SIDE ISSUES
S

ince it became commercial
around a year ago, the HISAS
synthetic aperture sonar (SAS)
system has become an integral
component in the HUGIN autonomous underwater vehicle (AUV)
system. It has been incorporated in
models purchased by Fugro Survey
for offshore surveying as well as the
system ordered by the Norwegian
Navy for mine counter-measures.

90GB/hour although typically 60GB
/hour. They are used to form two SAS
images of the same scene with slightly
different geometry. This adds to the
system’s robustness while also allowing
very high resolution interferometric data
processing.

‘The HISAS is a wideband SAS
sonar with frequency range of
70–100kHz,’ said a spokesman. ‘It
is capable of producing ultra high
resolution acoustic images as well as
co-registered bathymetry. We have
integrated the sonar with the inertial
navigation system (INS) unit and motion sensing platform on the HUGIN.
We have also made use of modern
signal processing such as Displaced
Phase Centre Analysis (DPCA) to
process the raw data into images.’

The sonar’s azimuth (along-track) resolution can be defined as the ratio between the acoustic wavelength and the
length of the array. This ratio is of the
order 1:60–1:400 for typical side scan
sonars. This means resolution of 1m at
60m and 400m range, respectively. This
ratio can be increased by specifying a
longer array length, however, this is not
always possible or practical on most underwater vehicles. When operated at a
higher frequency, this will also increase
the ratio. The drawback is that it will
also limit the achievable range due to
higher absorption. HISAS is installed in
two full-length receive arrays on each
side of the AUV.

The HISAS 1030 is available in
frequencies of 60–120 kHz and
bandwidths of up to 50 kHz. On each
side of the AUV there is a 0.35m
long/0.18m high transmitter array,
a 1.27m long/0.11m high secondary receiver array and a 1.27m
long/0.11m high primary receiver
array. The data
rate is up to

The HISAS 1030 side
scan sonar system can
cover area at a maximum
rate of 750m2/sec
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The sonar prototype was tested with
success at sea, outside Horten, with
signal processing carried out by FFI.

Bathymetry

In Focus
The images produced by the sonar
are fed into the FOCUS SAS postprocessing tool-box to enhance
the image quality. It incorporates
integrated SAS micronavigation
and inertial navigation, time and
wavenumber domain beamforming,
phase gradient autofocus (PGA) and
seafloor height estimation by crosscorrelation and interferometry.
Depending on the required processing speed, a range of hardware options are available. Typical processing
speed is 2-5 times faster than realtime for high resolution SAS imagery.
It is also possible to intergrate FOCUS
with third party post-mission analysis
and display software. Data is made
available in standard file formats.
Parts or all of the FOCUS processing can also be applied in real time
inside the underwater vehicle at the
expense of added volume, weight
and power consumption.

Bathymetry resolution is often quoted
as being greater than 50cm by 50cm to
full range, however in practice, the resolution may be considerably better.
This allows the 3D imaging of such
things as mines and mine-like
objects.

FOCUS is composed of four basic
units.
Rapid, dynamically focused
multibeam side scan images, lowresolution bathymetry

HISAS can optionally provide a highly
accurate measurement of an AUV’s
displacement (or velocity) in all three
dimensions. This measurement can be
used by an aided inertial navigation system to significantly reduce position error
growth when absolute position dependent measurements are not available.

Classification –very high resolution imagery, bathymetry and other
advanced products

Navigation

High-resolution, streaming SAS
imagery and relative bathymetry of
configurable resolution

Subsea
ToolingSonar
Sidescan

S

A HISAS 1030 image of the World WarII Type VIIc
submarine U-735. It was sunk in 1944 in the Oslo
fjord.
Part of the hull is buried in the mud but railings
on the aft tower of the submarine are visible. The
length of the visible part of the hull measures
30m. The image was taken by a HUGIN AUV at a
water depth of 175m and an altitude of 20m.
The submarine is 65m away,
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Sonar Transducers

The most important part of a good sonar is its transducer design

SONAR TRANSDUCERS

Long-RangeTitan
O

ne major challenge when
developing a sonar capable
of performing at significant
depths with good transmission and
response characteristics, predictable
beam patterns and good repeatability
etc, is designing the transducer.
This confronted the Sonavision
development team when it started
working on the long-range Titan sonar.
‘A sonar should be capable of
operating in deep waters up to
6000m,’ said Geoff Bush, director
at Sonavision. ‘At these depths, the
transducer has to withstand 9000 psi
of pressure – the equivalent
weight of four elephants
sitting on a small surface
area the size of a
credit card!

The Titan sonar

Not only has it to withstand the static
pressure, it must operate without loss
of performance.’
To operate it this level of performance,
the selection of transducer ceramic
is vital, since static pressure can
reduce its sensitivity. Furthermore,
the backing materials must be able
to support these significant forces
while appearing acoustically like an
air-filled void behind the ceramic.
Few materials can deliver these
specifications. Care should also be
taken to select the transducer’s beam
pattern, as it is this that defines the
angular resolution. When coupled
with the mechanical step angle, these
determine the data gathering rate.
‘Looking at data sheets, it is often
the angle across the mid-point of the
beam that is quoted,’ said Geoff Bush.
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‘One aspect that is rarely mentioned,
however, is the side lobes, which
produce sensitivity in directions other
than the main lobe. They may deceive
the sonar electronics into believing there
is a target in front of the sonar when,
in reality, it may be to one side, below
or above it. Side lobes can also falsely
enlarge nearby objects, making it difficult
to measure them or differentiate them
from other backgrounds. Maintaining
the side lobes at a level where they are
invisible to the operator is therefore a
major challenge to designers.’
For a conventional flat plate transducer
used in most mechanically scanned
sonars, the side lobe amplitudes are
determined according to the laws of
physics. A ‘shading’ technique, however,
can be applied to reduce their amplitude
at the expense of main lobe width. For
a required main lobe size, however,
applying this technique therefore
demands a larger transducer element
which may not be the best compromise
for a small, high performance sonar.
This trade-off is therefore an important
part of the design.
‘In the last decade, there have been
some outstanding transducer design
improvements with the availability of
1:3 piezo-composite materials,’ said
Geoff Bush. ‘Previously, sonar designers
said that the old style “monolithic”
transducers often acted in a very
different manner from the theoretical
prediction. The new designs allow side
lobe levels within 1dB of the theoretical
prediction to be achieved and capable of
operating without discernible difference
in performance over a full octave
(doubling of frequency).’

Output
Acting as a transmitter, the transducer
essentially converts electrical power
into acoustic power in the water. Conversely, it converts acoustic power into
electrical power as a receiver. The
acoustic output is measured in dB
relative to 1 micropascal at 1m. With a
combination of careful design and the

increased efficiency of composites,
acoustic levels of between 210 and
215dB have been achieved, which
allows good detection and definition
of targets up to a distance of 300m.
When the signal has travelled 600m
on its journey to and from the target,
it has also been significantly reduced
as a result of attenuation through the
water and the spreading of the signal
from its single point source to the area
of the beam.
At 250kHz, for example, attenuation
losses are approximately 50dB/km
whilst spreading loss over 600m is
56dB, giving a total signal loss of
86db – a signal reduction factor of
20 000! A background noise level
is also generated in the underwater
environment, in the transducer and
in the receiver electronics. A well
designed sonar will always have its
signal to noise ratio set by the ambient
background noise in the sea, though
most commercial sonars tend to
be limited by electronic noise in the
receivers.
The transducer is wideband and
operates over a range of 250kHz
to 500kHz. Sonar transducers are
normally very highly tuned and
perform poorly when exercised off
tune, even by a few kilohertz. This
can cause problems when matched
transducers and electronics are
exchanged during service.
‘The benefit of tuneable frequency
selection is that at the lower
frequencies the range of the sonar is
greater because the attenuation (loss)
of the transmission through the water
is greatly reduced,’said Geoff Bush. At
the high end of the frequency scale,
the range is reduced, however, the
beam widths narrow, which allow the
resolution of the sonar to be improved.
Thus a long range navigation and
obstacle avoidance sonar can quickly
become a precise and accurate
measuring tool within a few metres of
the sonar.

SIDE SCAN SONAR

Sonar Evolution
S

idescan sonars towed a few
metres above the bottom
send ‘pings’ outwards on
each side in a narrow vertical beamshaped fan. The echo sequence
from each ping is shown as a steadily
scrolling ‘waterfall’ display which
builds up an underwater image
similar to an aerial photograph, although illuminated from a low angle
and revealing shadows as well as
highlights.
Sidescan sonar has been around
for many decades. In the early ’90s,
C-MAX was formed to apply of a
number of technologies to this type
of sonar, namely a) the use of a PC
for towfish control and display of the
sonar image, b) magnetooptical disks for storing hours of image records, c) fibre optics to allow
a very slim tow cable to be used and
d) increasingly powerful microelectronics to move automatic gain and
bottom-tracking functions down to
the towfish.
The first series of sonars from
C-MAX, the CM800, included an
optional portable power winch that
held 600m of fibre optic tow cable.
This cable, armoured with stainless
steel, had no electrical conductors
and the towfish was powered from
an onboard battery pack. There was
also an alternative ‘soft’ tow cable,
handled manually, for use in shallow
waters. The dual-frequency towfish
could be used at 100kHz or 325kHz.
Production of the CM800 continued
until early 2002 with more than 100
systems in use. Although the fibre
optic cable had proved popular, it
had a couple of significant
drawbacks; a

battery was needed in the towfish
while damaged fibre optic cable
required more skill to repair than an
electrical cable.

Coupled with a dedicated function keypad this made the sonar
very easy to use; also the display
processing ran very efficiently.

In early 2002, C-MAX replaced the
CM800 with the CM2. This used an
electrical tow cable, combining power
feed and signal telemetry on a single
pair of conductors. Cables of this type
are still slim enough to be handled
by a portable winch. It retained the
100/325kHz frequencies but another
variant was soon added operating at
325/780kHz.

By 2005, MaxView, running under
Windows, had replaced MaxPro. This
enabled a modern project-based approach to recording sonar and associated data. Another advantage was
the ability, in post-analysis, to use the
slider to scroll through a record rather
than having it replay slowly down the
screen in the traditional way. A further
benefit was that it allowed a fundamental change to the data acquisition
hardware.

The 780kHz frequency doubles the
resolution, although absorption losses
limit it to shorter ranges. It is particularly useful for such things as police,
customs and minehunting.
Since its introduction, the 325/780kHz
towfish has proved the more popular
of the two variants. The 325kHz gives
a swept width of 300m while 780kHz
allows more detailed inspection of any
objects found.
The CM2 towfish retained the
CM800’s unique transducer configuration that includes an additional pair
of depressed short arrays to ensure
good coverage directly below the towfish, and also act as an echo sounder
to allow the towfish to measure its
altitude automatically. The new towfish
also keeps the stainless steel construction, double O-ring seals, and the
breakaway mechanism. This causes
the towfish to flip if snagged and then
tow from the rear via a safety lanyard.
A handle was added to the towfish to
make one-man launch and retrieve
even easier.
When the CM2 was first introduced,
the data acquisition unit was a
custom ruggedised PC running
DOS-based MaxPro
software.

Side scan Sonar

Peter Robinson of C-MAX discusses the evolution of its CM2 Sidescan Sonar

There are some users, however,
who prefer an all-in-one weatherproof deck unit. C-MAX therefore
developed a unit built into a Pelican
clamshell case rated to IP64, designed for operation under adverse
conditions.
MaxView acquisition software was
developed in-house, but C-MAX recognised that customers may already
be familiar with other software vendors and therefore made the CM2
application interface available to
other companies such as Hypack,
Chesapeake Technology, Triton
Imaging, QPS, OIC and IXSEA.
The latest addition to the CM2 product family is a new design of winch,
manufactured in-house, to handle
up to 300m of steel-armoured tow
cable. It features ‘soft start’ for
smooth cable control and an automatic overload clutch to minimize
stress if the towfish or cable gets
snagged. Complete with tow cable,
the winch weighs only 61kg in its
Pelican transit case.
Future developments will focus primarily on MaxView and on extending the range of useful options and
accessories.
The C-Max sonar
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Sidescan Sonar

Since the mid 1960s, EdgeTech has been developing advanced sonar systems

SIDE SCAN SONAR

Latera Thinking
The 4200-FS towed vehicle

E

dgeTech began developing
sidescan sonar systems
40 years ago. This has
culminated in a line of side scan
sonar systems covering a wide
range of underwater applications
– analogue and digital CHIRP,
dual mode, multipulse, dynamically
focused and high resolution side
scan systems, in addition to
synthetic aperture sonar (SAS).
These are available in standard
towed configurations as well as for
autonomous underwater vehicles
(AUV), remotely operated vehicles
(ROV), remotely operated towed
vehicles (ROTV) and unmanned
surface vehicles (USV).
EdgeTech’s 4100 side scan sonar is
an analogue dual frequency 100/
500 kHz system has been the
workhorse of the hydrographic
community for over 30 years. It
consists of a topside processor
running EdgeTech’s DISCOVER
software, a Model 272 series towfish
and tow cable. There is a choice
between a standard 19in rack mount
or portable topside processor. With
the portable configuration, all of the
topside electronics are contained
within a waterproof ‘suitcasestyle’ enclosure and
the sonar
data is
displayed
on a laptop
via a wired
or wireless
Ethernet.

The Model 272 towfish is a
hydrodynamically stable, towed
body containing the electronics and
transducers necessary to generate
and receive signals. It is designed
for use at depths up to 1000m.
Various tow cable options provide the
mechanical means for towing the fish
near the seafloor and the electrical
means for powering the fish, triggering
the transmitters and sending the
return signal to the topside for
processing and display.
The 272 is made of lightweight
aluminum and weighs only 25kg;
when combined with the Model
4100-P (portable) topside processor,
it is ideal for smaller vessels or
when portability is a priority. Typical
applications are hydrographic,
geological, environmental and cable/
pipeline surveys, in addition to search
and recovery efforts.
The EdgeTech 4200 series side
scan is a digital dual mode Chirp
system combining two side scan
sonar systems into one unit
– a conventional dual simultaneous
frequency side scan as well as a
MultiPulse system. It offers two
software-selectable modes of
operation: high definition mode
(HDM) and high speed mode
(HSM). In HDM,
the 4200 operates
conventional dual
simultaneous
frequencies while
in HSM, the system
operates in multipulse
mode on either
Portable sidescan equipment
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selected frequency. From March
2007, it will operate dual simultaneous
frequencies in both modes.
With multipulse operation, the system
places two sound pulses in the water
simultaneously, thus allowing the
system to perform surveys at speeds of
up to twice that of conventional side scans
sonars (up to 10kts) while still meeting
NOAA and IHO-44 requirements for
hydrographic surveys for hits on target
compared with conventional systems
at 4kts.
‘Conventional commercial side scan
sonar systems are all limited in their
transmit-receive cycle times,’ said a
spokesman. ‘Following the transmit
pulse, the sonar system has to wait
for reception of the echo data from the
farthest range before the cycle can
repeat. This restriction results in ping
rates which are adversely affected by
range and can severely limit the tow
speed of a side scan sonar.
‘Complex and costly solutions to this
problem have been devised in the form
of multi-beam techniques, which often
trade image quality for update speed.
With the introduction of EdgeTech’s
multipulse technology, however, this
sound/speed barrier is broken. The
4200 uses transmission of coded
Chirp pulses during normal reception,
without any cross pulse interference.
This technique thus allows image
update rates at two times that which is
achievable with a standard sonar without
sacrificing along track resolution, and
requires a relatively simple and reliable
hardware architecture for a lower cost
and higher reliability system compared to
multi-beam technology.’

By using a transducer comprising
of multiple, individually accessible
elements, electronic dynamic
focusing techniques can overcome
this limitation by changing the
effective shape of the array during
the receive cycle. This provides an
along track beam width substantially
less than the physical array length.

EdgeTech side scan image showing sunken barges

The 4200 Series is available with
either 100/400 kHz or 300/600 kHz
dual simultaneous frequency sets
depending upon the desired resolution
and range requirements. The 4200
is able to achieve ranges of 100m
per side at 600kHz frequency. Along
with a choice of frequencies, the
4200 series is also available with two
towfish options for added versatility
– the 4200-FS or 4200-FSL. The
4200-FS towfish is made of stainless
steel and is rated to a depth of 2000m
while the 4200-FSL is a lightweight
aluminum towfish that is rated to
300m. Selection of towfish depends
upon the depths and applications for
which the system will be used.

Four Pulses
In addition to the multipulse mode,
EdgeTech also offers a strictly multipulse
sonar in its 4300-MPX side scan
sonar system. This is a Chirp system
employing the same technique as in
the 4200, but is capable of placing up to
four pulses in the water simultaneously.
It is therefore able to perform surveys at
speeds of up to four times greater than
conventional side scan sonar systems or
get four times as many pings on a target
at the same speed.
Because of this, the MPX can be
towed at speeds of up to 16kts. It is
available in frequencies of 270 kHz
or 410 kHz. The increased survey
speeds and high resolution data make
the MPX an good choice for mine
countermeasure (MCM) surveys and
the system is currently used by navies
around the world for such applications.

Dynamics
A recent addition to EdgeTech’s
established line of sonar products
is that of Dynamically Focused
side scan sonars. The resolution
achievable by conventional sonars is
always a compromise between low
frequency for long range performance,
and array size, which limits the along
track resolution. The along track
resolution is, at best, equal to the
physical array length close up, and
degrades even further with range.
Very long, single element arrays are
essentially focused at long range,
and provide sub-optimal behaviour
at shorter ranges. Using a physically
concave array to focus the acoustic
beam, the resolution can be improved.

Sidescan Sonar

However, such transducers have a
reduced depth of field and, as such,
are not practical for use in side scan
sonar.

The full array length can then be
exploited at long ranges to provide
extremely small beam angles of
0.1deg for superior long-range
resolution and keep the excellent short
range performance of shorter arrays.
EdgeTech has developed a
dynamically focused side scan
sonar for installation on AUVs. The
EdgeTech 4500-DF (dynamically
focused) system has been installed
on Kongsberg’s Hugin 4500 AUV that
was delivered to C&C Technologies.
The 230 kHz 4500-DF will provide
image resolutions four times greater
than conventional side scan sonars of
similar frequency.
The 4500-DF system provides
an along track resolution of 0.7m
at 250m range. In addition, the
company is planning to offer a towed
version combining dynamically
focused and multipulse technologies
into one unit. The system will be
referred to as the 4700-DFX and will
be available for order in 2007.

EdgeTech side scan image Courtesy of Epshom
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Galathea Survey

The harbour of Palermo, Italy

revetment, offshore wind farms,
harbour inspections, river surveys,
navigational chart surveys and flood
damage assessment surveys.
Elsewhere, typical offshore and
oceanic applications include ROV/
AUV site surveys, real-time monitoring
of rock dumping, dredge surveys,
subsea installations, jack-up reentry operations, pipe line/sea cable
installation, monitoring and inspection
as well as pipeline and cable route
surveys.

SeaBat Survey
S

ince 1976, the Danish company
Reson has been manufacturing
underwater acoustic sonar
equipment, from basic single and dual
beam echosounders to focused highresolution, dual frequency systems
for profiling and marine survey
applications. The jewel in its crown
is its high-precision digital SeaBat
multibeam sonars.
These sonars are capable of providing
high-resolution bathymetry and
imagery data of underwater features
and seabed conditions in real time.
They have been used in an increasing
number of marine and offshore
applications, from shallow water areas
to deep ocean depths.
‘The designs are characterised by
a common architecture and open
system design which allows flexible
software integration and access to
raw data. They are easily upgradable
in accordance with current customer
requirements,’ said executive vice
president of global sales, Kim
Christiansen.

Reson d’être
‘The SeaBat systems are designed
to satisfy the surveyors’ needs for
fast, cost-effective and reliable
survey performance, ultra wide swath
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coverage and good quality data
collection – even in the most
challenging waters. They can be
supplied as individual sonar systems
for customer integration or as part of a
standardised integrated hydrographic
system,’ Christiansen said.
The SeaBat suite includes both
down-looking sonars for bathymetric
mapping across a wide seafloor area
and forward-looking sonars for detailed
imagery of submarine structures. The
multibeam range is based on two
series.
The 7000 Series wide band
multibeam sonars are based upon a
sophisticated and modular platform
allowing rapid product development in
accordance with demand, at depths up
to 6000m. The 8000 Series features
true delay beam forming and dynamic
focusing capabilities.
Hydrographic applications
range from dynamically
focused, ultra high
resolution systems for
micro bathymetry
and close-up
surveying tasks,
to lower frequency
hull mounted sonar
systems for seafloor
mapping and from
shallow water areas
to the deepest part
of the ocean. They
are also used to look
at breakwater, pier
and bridge

Galathea
The Danish Navy surveillance
vessel Vaedderen (The Ram) is
currently sailing around the world
as part of Galathea 3, the largest
Danish scientific expedition in
more than 50 years. By the time
the nine-month project concludes
in April 2007, approximately 35
research scientists will have
carried out 71 research projects on
the themes of biological processes,
climatic changes and earthquakes.
A fundamental component of
the programme is the SeaBat
7150 Multibeam sonar, which
is configured for 12kHz and
24kHz operations. The 12kHz
configuration offers deep water
mapping capability, and the
24kHz offers greater resolution in
medium depths. Together with the
new NaviSound 630 Singlebeam
echosounder and SVP 70 sound
velocity probe, it will give the
scientists the optimal conditions for
performing underwater surveys.
Reson has designed and is
collaborating on the installation of
the gondola underneath the vessel
containing the sonar solution.
The complete gondola has a
dimension of 8.8 x 4.4 m. Among
present results the surveyors
have discovered an unknown sea
mountain in the Indian Ocean. It is
3000m tall with only 250m to the
surface. They hope to be able to
name it ‘Seamount Galathea’.

UK – AUSTRALIAN INDUSTRY INKS
L
“Maximising opportunities through collaboration”

You are cordially invited to participate in a free Workshop designed to explore opportunities to
maximise Australian Industry participation through linkages with UK based companies and
organisations.
Industry professionals will provide presentations from both a local and the UK perspective, followed
by an opportunity for audience participation via an interactive panel segment. A sandwich lunch
including tea/coffee will be supplied during the workshop providing time for further informal
discussion. A door prize consisting of a dinner for two at Frazers will be drawn over lunch.
The forum is designed to help WA and UK companies enhance their competitiveness by identifying
business partnerships with local companies where there are opportunities to work together, share
best practice, exchange ideas and technology transfer. With 22 offshore oil and gas projects worth
$14 billion carried out off the coast of Western Australia in 2005, the need for locally based subsea
technology and expertise is rapidly increasing.
The workshop will coincide with the arrival of the NOF Energy Oil & Gas Market Visit to Perth on 1923 February 2007 consisting of twenty companies, including a number of companies with high
calibre products and services aimed at the subsea sector.

Subsea Workshop

Thursday 22nd February 2007
12pm to 2pm with lunch served at 1pm

The SGIO Atrium Building
Level 4, Atrium Theatrette
168 St George's Terrace
Perth, Western Australia

Facilitator:

Martyn Witton

Benthonic Consulting

Presenters:

Chris Lawlor
Enda O'Sullivan
George Rafferty
David Dent
Ken Crawford
Jim Leven

Woodside Energy
MCS Advanced Subsea Engineering
NOF Energy, Subsea North East
Circle Technical Services
Rotech Subsea
Department of Industry & Resources

If you wish to attend please RSVP to Joyce Bremner at email: j.bremner@sut.org
Telephone: 0403 185 226 with your contact details.

This workshop is proudly supported by
UT2 JANUARY 2007
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French Technology

Toulon-based AUV manufacturer Eca has successfully completed field trials of its
3000m-rated system for BP in the Gulf of Mexico

FRENCH TECHNOLOGY

AUV on Trial
n early 2000, ECA embarked
on the Alistar AUV development
programme, building its Alistar 300
demonstrator system to define and
test various modules and functions
for the next-generation Alistar 3000
inspection AUV. For the past year,
the company has been conducting
sea trials, with the latest model
Alistar 3000 being recently used in
the Gulf of Mexico for BP.

I

of the vehicle – one at the front and
the other underneath. Vehicle safety
is provided by a health monitoring
system, integrated safety weights,
safety beacon, radio and Argos
beacons, flasher and water ingress
sensors. Everything has been
designed in order to provide easy
interfacing with equipment from
different manufacturer to meet various
customer requirements.

The Alistar 3000 is 5m long, 1.45m in
overall height and has a maximum
body diameter of 1.2m. It has
a total weight of 2300kg, which
includes a payload of up to 200kg.
Its eight (four longitudinal, two
lateral, two vertical) thrusters give
it a high manoeuvrability, allowing
it to achieve a speed from zero
knots (hovering) to a maximum
of 6kts through water. Its active
ballast system enables the vehicle
to operate in water depths of up to
3000m without need to manually
adjust the ballasting before
launch.

A fibre-optic link is used when the
vehicle is aboard the ship, to download
the mission information before
launching the vehicle and to retrieve
the data at the end of the mission. This
link can also be used to get data such
as video and sonar images from the
vehicle, in real time.

Power comes from a removable
Lithium Ion battery housed in
its pressure hull. This offers
25kWh of energy, enabling 24hr
autonomy at cruise speed. It has
a maximum recharge time of 8hrs,
with a computer-based battery
management system continually
monitoring the battery status.
For navigation, it has an inertial
navigation system (INS), doppler
velocity log (DVL) and Kalman
filter, high accuracy depth sensor,
altimeter, obstacle avoidance
system, global positioning system
(GPS) and acoustic localisation
transponder. The communication
systems include a fibre optic
link, a radio ethernet link and an
underwater acoustic communication
system. Payloads are installed
on skids in two different sections
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A radio link is used when the vehicle
is on the water surface, allowing data
transfer between the vehicle and
the surface ship. It can be operated
either from the main console or from
a portable remote console during
launch and recovery operations. The
underwater communication system is
composed of a bi-directional low data
rate link to monitor and to send orders
to the vehicle, and a high rate data
link to send sample of video or sonar
images to a surface vessel to monitor
the quality of the data recorded by the
vehicle.
The vehicle is primarily designed for
the inspection of underwater structures
such as pipes, risers, mooring
lines, wellheads, manifolds etc, and

Vehicle for Inspection Tasks
AUVs can confer significant
advantages in pipeline inspection.
Using an AUV allows operators to
reduce the manpower needed by
around 50% compared with the same
tasks carried out by ROVs. That
means also that personnel logistics
are reduced dramatically. The AUV
operating footprint is unlimited, since
it is free swimming, whereas a ROV is
limited by its umbilical (and/or TMS).

is also reduced because it is both
faster and uninfluenced by the sea
state. Indeed, weather dependency
becomes important with ROVs and
can require the vehicle to be retrieved
onboard and wait for better weather
conditions. Last but not least, the total
weight of the AUV spread is much
lower than a ROV spread.

But there are other advantages:
one of them often cited by AUV
An AUV also enables the surface
users is the high quality of the data
ship to carry
retrieved. This
out parallel
is due to the
tasks. Higher
fact that an
speeds can
AUV operates
be achieved
without
(up to 6kts
umbilical. As a
with an AUV
consequence,
compared with
the vehicle
only up to 3kts
is neither
from a ROV in
disturbed
deepwater).
by the ships
When using
movements
an AUV, the
transferred to
duration of
the vehicle by
Screenshot showing a pipeline being inspected the umbilical,
the operation

touch-down point monitoring for
pipe lay, however, the system is
equally able to perform various
types of surveys missions (general
site survey, pre and post lay
survey etc).
‘Thousands of kilometres of
pipelines are inspected every
year by towed fish or ROVs fitted
with sonars, video and magnetic
sensors, opening a wide market
for inspection type AUVs,’ said
offshore sales manager Thierry
Copros. ‘The difficulty for pipeline
inspection with an AUV mainly
lies in the fact that the positioning
systems are often not accurate
enough to pre-program a
trajectory with waypoints above
the pipeline.
‘Video inspection requires the
AUV to fly directly about 1m above
the pipeline with a tolerance of
about 50cm either side. High
manoeuvrability is therefore
required for it to keep its relative
position to the pipe or to avoid a
collision with the seabed.
‘The vehicle also needs to be
equipped with the necessary
sensors (in addition to the video
system used to record the pipe
video images) to find and follow
the pipe.’

French Technology

An AUV that thinks it’s an ROV,
Or vice versa.

Pipetracking
In July 2004, the Alistar 300 demonstrator carried out a series of trials with the
inspection of a 50cm diameter, 500m long pipe in shallow water in Toulon. During
these tests, the vehicle ‘locked onto’ the pipe, following it autonomously using its
acoustic sensor.
This autonomous inspection capability was subsequently transferred to the
Alistar 3000 with work carried out to test other types of sensors that could be used
for pipe and underwater inspection. Among the sensors tested were side scan
sonar, multi beam echo-sounder, magnetometer, acoustic profiler and CP sensors.
This assessment phase was concluded during late 2004 with the selection of a set
of acoustic and magnetic sensors which were then integrated into the system. The
company then carried out a number of trials to see how these behaved.
During these trials the vehicle detected and inspected CP anodes. It also
approached and inspected a structure with a dedicated pattern. The most recent of
these was last July, with a 10-day programme of deep water trials in Gulf of Mexico
for BP America as part of the BP Exploration and Production Technology Group
field trial programme. These took place with the local support of ECA’s USA partner
Harvey Lynch. The vehicle was launched from an Oceaneering vessel hired by BP.
The missions were carried out in a water depth of 4450ft on a 9in by 13in pipe-inpipe flowline around BP’s King field. After the descent phase, the work included
the accurate repositioning close to seabed, keeping acoustic supervision from the
surface throughout the mission and validating a sophisticated mission management
system.
The vehicle was used to automatically detect and ‘lock onto’ the pipe; fly 1–2m
above it; detect and inspect an anomaly with a dedicated pattern and record video
and sonar images of the pipe. During the mission, the absolute position of the
vehicle was recorded, enabling BP to compare it to its theoretical position.
When it was recovered onboard the vessel, all data and images recorded were
uploaded in order to be post-processed and presented to the customer using
modern techniques such as mosaicing.
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French Technology

A Joint Industry project (JIP) is being undertaken to look into a hybrid AUV/ROV design. This could confer many
benefits for the inspection and the operation of subsea production and processing units

FRENCH TECHNOLOGY

Hybrid Swimmer
M

arseilles-based Cybernetix is
commencing a joint industry project (JIP) with Total,
Statoil and potentially a
number of other

companies,
to prove its innovative
Swimmer hybrid concept. The solution is now technically advanced and
ready to move into the industrialisation stage.
‘Economics play an important role in
the decision to develop deepwater
offshore fields or remote locations,’
said Oil and Gas P&D Dept Manager

Alain Fidani. ‘The Swimmer concept is
aimed at reducing the operating costs
associated with the inspection and
maintenance of subsea facilities, both
when they are installed and throughout
the operational life span.’
The novel design is
based on employing an
autonomous underwater vehicle (AUV)
to deliver a remotely
operated vehicle (ROV)
to a docking platform on a
subsea production system
(SPS). When the ROV is connected to the production umbilical,
it then can use the SPS’s power and
real-time data transfer facilities. It is
envisaged that the Swimmer ROV
may be stationed subsea for extended
periods (3–6 months), in order to be
launched at any time for inspection and
maintenance purposes. This increases
its reactivity, while saving the costs
associated with the mobilisation of
dedicated support vessels.
When a failure occurs at any SPS location, the Swimmer can be used to as-

sess the extent of the damage and
the cause of a failure. If the repair
requires replacement of large
parts, a work-class ROV support
vessel may then be deployed to
bring down the necessary equipment directly at the first descent,
considerably reducing the overall
response time.
‘The on-demand availability of
such tool may lead to important
changes in the design of SPS
where sometimes costly teleoperated valves need only be
actuated once a year. Similarly,
being readily available subsea, the
operator can carry out proactive
maintenance,’ said Alain Fidani.
‘The Swimmer design will be
compatible with existing control
umbilicals, possibly in combination
with batteries, in order to get the
power and data flowing between
the Swimmer and the production
and processing facilities. It will
also be important to keep in mind
that current subsea oil field development schemes now include

Hybrid advantages
Deploying the ROV by an AUV
shuttle gives a number of advantages. It has an extensive range
capability and good high positioning accuracy through its onboard
and external hybrid navigation
system. It has a full station keeping and dynamic positioning
(longitudinal, lateral and vertical
axes, and azimuth) capability.
In a fully autonomous mode,
it can perform route, obstacle
detection and landing into the
docking station, failure
detection and exception
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handling under the full control of
the surface operator
After reviewing the list of tasks
involved for the inspection and
maintenance of subsea facilities,
Cybernetix and the oil operators
concluded that a light WROV (Workclass ROV) or a purpose-built vehicle would be capable of performing
the vast majority of the identified
tasks currently being performed by
vessel-based ROV systems, provided the fact that it will be equipped
with the right tooling and interfaces
to the SPS.

It was therefore decided to
integrate a light WROV into the
hybrid vehicle. This would be
equipped with tooling such as
manipulating arms, a torque
tool and an NDT package.
After docking into the subsea station, the shuttle would
release its ROV, which is then
operated like any other ROV.
A Tether Management System
(TMS) integrated directly into
the AUV body would allow
enough excursion for the ROV
to reach the target.

Final full-scale sea trials of the prototype were conducted in October
2001 by Cybernetix in collaboration
with Ifremer, the University of Liverpool and Total. These demonstrated
its ability to navigate
and land at the docking
station and connect the
ROV control system to
the surface operator
for IMR tasks in a fully
autonomous mode.

stand-by in backup. It found that
the concept is extremely competitive when compared with conventional ROV-based operations, and
the very substantial cost savings
make it a very attractive method,
both in the short and long terms.

Grenon, Project Manager. ‘The first
is integral to the vehicle and includes
tooling equipment as well as the
launch and recovery system (LARS).
It also includes the surface equipment for operator control and vehicle
maintenance.

‘The design is subdivided into two
main subsystems,’ said Gabriel

‘The second subsystem includes
the external field dependent components, tailor-made to the
specifications such as acoustic
network for telemetry and
positioning, as well as the field
umbilicals linking the AUV/
ROV to the surface operator
when docked.’

In 2003 and 2005, Total
and Statoil positioned
themselves as prime
promoters of the technology, commissioning
Cybernetix to study costeffectiveness on various
deep
water oilfields.
The study assumed two
Left: The Swimmer hybrid AUV/ROV design.
vehicles: one permanently Above: The Swimmer docked onto
installed and the other on

French Technology

seabed processing facilities such
as subsea separation units, where
available power reaches as much
as 1–2MW.

When in transit, communicating with Swimmer is
based on a low-bandwidth,
very high reliability acoustic
network, however, when it is
at the surface for launch and
recovery phases, the unit
relies on a radio link. When
it is mated to a subsea docking station, it can employ the
high data-rate, optical fibre
network.

TM

INSTALLER
work class ROV
LOW WEIGHT AND POWERFULL
• 3000x1500x1850mm (LxBxH) excl. Skid
• 3100 kg w/ 2500m Buoyancy, excl. Manips
and Skid
• 125 Shaft Hp, Dual Pump System
• >3knots, >800kg bollard pull

HIGH PAYLOAD AND ”THROUGH
FRAME LIFT” C APABILITY
• SWL 8 Te Aluminium Frame w/ movable
lift point
• 3 Te Through Frame Lift capacity
• 300 kg payload w/ manips, skid and
tooling basket fitted

EASY INTERFACE FOR TOOLING
AND WORK MODULES
• 4 attachment point for underslung work
modules
• 20x Propotional directional valves with
propotional pressure control on supply line
• 2x 32 l/min propotional pressure and flow
controlled valves
• 1x150 l/min valve
• 20x Survey Connectors
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ERGONOMIC AND FUNCTIONAL
PILOT INTERFACE
• Touch Screen, Joysticks and Computer
Control built into the chair armrests
• Single or dual control station running
real-time system

KYSTDESIGN
Smedasundet 1, 5504 Haugesund, Norway
Tel.: +47 52 70 62 50 Fax: +47 52 71 20 15
E-mail: post@kystdesign.no
Internett: www.kystdesign.no
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SUT AGM
The City of London Livery Companies may be traced back to the
middle ages, where they ensured
that traders operated to acceptable
standards and that they sold goods
of the correct quality. Many have livery halls for their meetings, however,
one such company – the Worshipful Company of Master Mariners
– has a boat which is moored on the
Thames. It was here, on the HQS
Wellington, that the SUT held its
AGM and annual awards ceremony
last January.
The highlight of the evening was an
informative and revealing presentation titled ‘Ocean Acidification
– the Other CO2 Problem’, given by
Professor Nick Owens of Plymouth
Marine Laboratory.
Outlining the scientific and historical
data which show the recent
significant increase in the acidification of the oceans, Professor Owen
attributed the damage to increased
amounts of CO2 emissions, which
are causing environmental harm
beyond that of global warming. This
topic sparked a lively debate among
the SUT members, with many
expressing strong and differing
opinions and continuing discussions
over wine and cheese.
Preceding this presentation was
the SUT awards ceremony, which
featured various awards honouring those who have made exceptional contributions to underwater
technology.
The first award of the night was for
Honorary Fellow, given to Don
Lennard, one of SUT’s earliest and
most active supporters. Over the
course of his long and distinguished
career in maritime engineering, he
has worked hard to promote SUT’s
interests and very actively to encourage R&D in the marine sector.
Claire Biggs of the University
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Recipients of the SUT awards at the annual ceremony

of Wales, Bangor, won the the Platinum Award for outstanding final year
postgraduate student. Luke Pinson
of the University of Southampton and
Simon Oliver of the University of
Wales, Bangor, received the FugroGEOS Applied Marine Science Undergraduate Award and the FugroGEOS Applied Marine Science MSc
Postgraduate Award, respectively.

to Council of Dr Raj Jain and Jim
Mann, and election of new members, Hugh Howells and Dr Ralph
Rayner, was also announced.

The Houlder Cup was awarded to
Roger O’Kane for his contribution to
underwater operations. The Ministry
of Defence - sponsored Oceanography award was given to Dr Ralph
Rayner.

Report by Graham Bonner, Perth

The David Partridge Commemorative Award, jointly sponsored by
the SUT and the Offshore Energy
Technology Panel, was given to
John White. Jean-Louis Michel
received the President’s Award in
recognition of his long, distinguished
and pioneering career in subsea
engineering.
SUT President Michael Leece also
presented the SUT Fellowship to Dr
Quentin Huggett. The re-election

Future Subsea
On October the 19th the SUT Australasian
branch held an evening meeting on the subject
of ‘West Australian Future Subsea Intervention
Strategy – What do we really need?’
The meeting was chaired by Martyn
Witton of BHP Billiton who also generously sponsored the event. The meeting
was well attended by 70 people.
Prior to the technical presentations, Martyn
presented SUT sponsorships to two final
year students, this being part of a pilot programme for the SUT Australasian Branch.
Davinder Manku (Subsea Operations Engineer, Gorgon Project, Chevron Australia)
presented an operators view on subsea
intervention requirements and highlighted

India, Indonesia, Iraq and Malaysia.
Economic factors surely contributed
to the attendance downturn, although
another factor may have been that
underwater system technology is not
really well-established in this part of
the world.

USYS ’06
Report by: Dr Mohd Rizal Arshad
Universiti Sains Malaysia
rizal@eng.usm.my

T

he first ever International
Conference on Underwater
System Technology: Theory
and Applications (USYS06) was
held in Penang, Malaysia, from 18th
to 21st July 2006. This provided a
platform to researchers, scientists,
engineers, academicians, as well
as industrial professionals from
all over the world to present their
research result and development
activities on underwater system
technology and applications.

USYS ’06 gave the participants the
opportunity to explore new technology and approaches in utilising the
resources of the oceans, developing
new engineering strategies for the
preservation of the oceans ecosystem
and providing a forum for the discussion on the future of underwater
system technology.
An interesting opening keynote address was given by Dr. Abdul Ghaffar

USYS’06 was organised by the
School of Electrical and Electronic Engineering, Universiti Sains
Malaysia, and co-organised by the
Ministry of Science, Technology
and Innovation (MOSTI), Malaysia
and the Science and Technology
Research Institute for Defense
(STRIDE), Malaysia. The SUT and
University of Southampton cosupported of the conference.
A total of 27 papers were presented, involving 54 attendees, representing seven countries including
United Kingdom, Oman, Sweden,

The need for early development of an
IMR philosophy during concept phase
of a subsea development was also
emphasised. Current intervention methodology was examined and the need
for improvements in terms of availability
and mobilisation time were proposed.
Light weight well and subsea intervention opportunities were discussed
including the option for running subsea
trees on wire.
Regional Multi-operator co-operation
opportunities were highlighted in terms
of spares, tool pooling, pipeline repair,

The final keynote session was
presented by Dr. Khalid Samo
from Institute of Oceanography,
KUSTEM, Malaysia. In general, the
conference was a success and the
next USYS conference in envisaged to take place in mid-2008.

Speakers and delegates at the USYS ’06 conference

Intervention Strategy
the typical subsea intervention tasks
needed for a high reliability subsea
field.

Ramli from STRIDE, Malaysia,
who addressed the pertinent
underwater system technology for
the Royal Malaysian Navy. Prof.
Mulyowidodo and Agus
Budiyono from Department of Aeronautics and Astronautics, Bandung
Technology Institute, Indonesia delivered the second keynote speech.
They discussed on ITB’s experience
in the design, development and testing of the underwater vehicles.

New Fa ce s

vessel sharing, back up control systems
and umbilical repair.
Brian Woodman (Field Development
Manager, FMC Technologies Australia)
presented and illustrated the trends in design and configuration of subsea oil and
gas developments and how these effect
the requirements for intervention systems.
The increasing size of equipment for large
subsea gas developments was emphasised. Typical building blocks such as
large bore diverless connection systems,
module size, subsea pig launching, back
up control systems, subsea processing
were illustrated and the requirement for
Western Australian based after sales
support.

The Houston branch has a new staff
member. A warm welcome to Jodi
Roberts, the new Marketing and
Business Development Manger
Contact Information:
jodiroberts@SUTHouston.com
Office: +1 713 425 6355
Fax: +1 713 783 0067
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A Global Outlook from John Westwood
Did you know that oil demand is
likely to increase from 80 million
b/d back in 2003, to 98 million
b/d in 2015 and to 118 million b/d
in 2030? That by around 2014,
demand for oil will outstrip supply,
leading to extremely volatile longterm prices?
That there is currently a power
shift is underway, with 75% of oil
reserves being held by national oil
companies, while majors control
only 4%?
That in market capitalisation terms,
SaudiAramco almost doubles that of
Exxon? That Gazprom holds 16% of
the world’s gas reserves? That 40%
of global oil supplies transit through
the Strait of Hormuz – increasing
to 60% in 20 years and making it a
potential terrorism target?

He looked at oil and gas supplies,
the rise of National Oil Companies,
at Russia and the Middle East and
the impact of global terrorism. The
event was held at the Norris Conference Centre and there were over 100
attendees.
He noted that the present offshore
infrastructure is ageing. There are
6000 fixed platforms, 184 floaters,
175 000km of subsea pipelines and
2900 subsea wells operating, which
all add up to a growing maintenance
problem.
He said that deep water drilling spending will grow by 92% and the industry
will see a large number of subsea
completions. Subsea production will

John Westwood

be a new emerging market potentially worth $3.4 billion from 2006 to
2015. This could mean 131 Seabed
boosting applications, 28 separation
systems, over 1000 multiphase meters and 15 wet gas compressors.

HO USTON BRAN CH SCHOL ARSHIP D IN N ER

Well you would have, and much
more, had you been present at the
recent sell-out ‘Learning Luncheon’
presentation on Global Offshore
Prospects. It was delivered by John
Westwood of industry analysts
Douglas Westwood.

News
The SUT welcomes two new members to the Register of Subsea Engineering Specialisation for 2006:
Phil Bremner of BHP Billiton, Australia
Paul Pritchard of Pritchard Diving
Services, Aberdeen
The Register lists recognised specialists in subsea engineering who have
been evaluated by an SUT assessment panel on the basis of their
qualifications and experience.
The full list of Registered Subsea
Engineers can be found on the SUT
website: http://sig.sut.org.uk/subseasection/subsearegis.htm.
To be considered for the Register or
to obtain further information about it,
contact the SUT Executive Secretary
at the London office.
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In January, the SUT Houston branch held one of its scholarship fundraising dinners, generating over $4000. Present were Mike Reddin (BP Vice
President GoM Development), Mike Templin (Technip Engineer Sales Manager), Donna Templin, Don Schlater (BP Sr Technical Advisor), Brian Foy
(Norman Broadbent Principal Consultant), Ray Wallace (Director of Energy
Industries Council), Mike Prichard (ENI Petroleum Design Manager),
Richard Brimmer (ENI Petroleum Design Manager), Christopher Lindsey-Curran (BP Subsea Controls Engineer) and Laurin Lindsey-Curran.

UT2 will be attending.............
SUBSEA 07
Conference and Exhibition
6 February
Aberdeen

