UT

February/March 2010

2

The magazine of the
Society for Underwater Technology

Biological AUVs
Oceanology
Offshore Engineering

UT2 February March 2010





UT2 February March 2010

Content s
SUT News New Chief Exec 4
Biomimetics Bionic Marine Animals, Robotic Fish 6 Jessiko 8,

February 2010

UT2

The magazine of the
Society for Underwater Technology

Gymnobot, Kelp Beds 10, Robofish 11, RoboLobsters,
Lampreys, AquaPenguins 12

Subsea UK National Subsea Oil and Gas Awards, Cavitating Water
Jet 14, CSL, Vessel Contract 15

Trees Shallow Water Tree 16, Jack St Malo, Snorre, Petrobras 17

Biological AUVs
Oceanology
Offshore Engineering

Pipelines Broom, Helix Clough, Nord Stream 18, Caesar 20, Asgard,
CWLH, Schiehallion, Bonga, Casablanca, PNG, Borealis 21,
Girassol 22, Pipe Measurement 23

Interview Newbuild Survey 24, Data Buoy, Plankton Counter, Motion

Reference 25, Data Management, Cougar 26, FASTtraka II 27,
Intruder Detection, Tracking, CPT 28, Mojave, Tide Gauge 29,
SeaBat Contract, Gemini, Obstacle Avoidance, Echoscope, Go
Wider 33

Underwater Tectonic Detector, Remus 34, Gavia 35, Hugin Portable
Vehicles 36, XLR, Trenching Control System, Observers 38, Atomic
Power 40, Supporter 41

Subsea News Normand Subsea, Guara, Aseng, Papa Terra 42, Espadarte,
Kitan 43, DOF Angola, Dumping Rubble, Pulse Monitoring,
Scan Cutter, ARMS 45

Wind Windfarm Cables, Nexans, JDR 46 Prysman, Cable
Contract, Shore-end Plough 47

SUT AGM London 48 AGM Aberdeen 49, AGM Newcastle,
Melbourne Branch meeting 50

UT3 1Q 2010

1

Cover: AUV design based on
the shape and movement of the
penguin
Source: Festo

February March 2010
Vol 5 No 1

UT

2

Society for Underwater
Technology
80 Coleman St,
London EC2R 5BJ

+44 (0) 1480 370007
Editor: John Howes 		
John@ut-2.com
Sub Editor: Mariam Pourshoushtari
Mariam@sut.org

Published by UT2 Publishing Ltd for and on behalf of the Society for Underwater
Technology. Reproduction of UT2 in whole or in part, without permission, is prohibited. The publisher and the SUT assumes no responsibility for unsolicited material,
nor responsibility for content of any advertisement, particularly infringement of
copyrights, trademarks, intellectual property rights and patents, nor liability for
misrepresentations, false or misleading statements and illustrations. These are the
sole responsibility of the advertiser. Opinions of the writers are not necessarily those
of the SUT or the publishers

US Representation:
Stephen Loughlin
Ad-Expo Marketing International
Phone +1 (281) 373-1811
adexpomarketing@yahoo.com
		
Production: Sue Denham
ISSN: 1752-0592

UT2 February March 2010



New SUT Chief Exec
Left: The new chief executive Dr Bob Allwood. Right: the outgoing chief executive, Ian Gallett

With his years in the SUT engine
room, chairing committees and
actively working within the heart of the
organisation, Allwood was the perfect
choice to grasp the baton and lead the
Society into the new decade.

have a broad international presence
which started with the establishment of
bases in heartlands such as Aberdeen,
Houston, Perth and Rio de Janiero. We
now have branches in Melbourne and
Kuala Lumpur, and have laid plans to
expand into new strategically important
territories such as Bergen, Cairo,
Halifax and Mumbai, where subsea
engineering is the key to unlocking a
major growth potential.

For his part, Ian Gallett had already
agreed to work part time and move
into an international business
development capacity. He would also
be able to provide his successor with
the benefit of experience gained from
15 years at the helm. And thus the
seamless transition began.

“It is important that these new outposts
are not left in isolation and are made
to feel part of the Society. This is
particularly true in branches where
English is not the main language. We
will work hard to communicate with
these groups to inform members what
they are doing and vice versa.”

So what is Allwood’s vision of the
future?

In the long term, Allwood intends to turn
his attention to the various committees.

“The SUT has two demonstrable
strengths,” he said. “We have a broad
spectrum of interests, ranging from
marine science to offshore technology,
theoretical research to front end
engineering. We can be of value to
people involved in every sector of the
subsea industry.

“At the moment,” he said, “we have
8 or 9 sub-groups which look into the
various areas that are of interest to
our members. Some of these are very
successful and others less so.

“Coming from an academic
background, I can see the real value
for the SUT in welcoming more
universities and research bodies
into our community. While specific
universities already play a very
important part, I would be keen on a
more international outlook.”

“We must look at what support we need
to give, and particularly which areas
we are missing out on. There will be
value in the sub-groups communicating

Any changes are going to be
evolutionary, not revolutionary, and
the SUT can look forward to many
years in safe hands.

On the midnight of 31st December
2009, the mantle of chief executive of
the SUT passed from Ian Gallett to
Dr Bob Allwood.

“Secondly, largely due to Ian, we now



UT2 February March 2010

with each other better, as issues are
rarely unique.
“We may also add to some of these
special interest groups. In recent
years, the renewables sector has
become hugely important and maybe
we need to focus more in this area.
As offshore fields reach the end
of their economic life, the area of
salvage and decommissioning
becomes increasingly relevant and
this is another sector to which we
might wish to turn our attention more.
“In general, we ought to look at better
ways of working and communicating
what we are doing, both between
ourselves, and to the world outside.

Powerful things come
in small packages
Mojave is the most powerful observation ROV for its size. Compact, ergonomic design and
light weight construction allow for rapid set up and deployment using any domestic power supply.
With world beating subCAN™ control & diagnostics system and proven thruster reliability, Mojave
sets the standard by which the competition will be judged.
• 300m Depth Rating (1000m Option)

• 18 Kg Payload

• LED lighting as standard

• Graphic User Interface (GUI) Control

• 5 x SPE-75 DC Thrusters

• 63Kg Horizontal 26 Kg Vertical Thrust

• 80 – 260V Domestic Input

• Choice of Manipulators / Tooling

• Free Swimming or Garage TMS

• Auto Heading and Depth

• Auto Position Option

• Simple maintenance and operation

Mojave can be supplied with a complete range of specialist tooling / sensor skids for use Offshore or
Inshore Oil & Gas, Scientific, Port Security, Military, Civil Engineering and numerous other applications.

Sub-Atlantic Ltd.
United Kingdom, Aberdeen
T: +44 (0) 1224 798660
E: sales@sub-atlantic.co.uk

Sub-Atlantic Inc.
USA, Houston, Texas
T: +1 713 329 8730
E: sales@sub-atlantic.com

Sub-Atlantic Asia Pacific
Singapore
T: +65 6576 4320
E: lina.hamed@perrymail.com

w w w.sub -at lantic .com
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Biological AUVs

Biomi
Bionic Marine Animals

Robotic Fish

In order to explore the world’s deep
oceans and possibly work beyond
the practical depths or capacities
of remotely operated vehicles, the
subsea industry has developed a
number of autonomous underwater
vehicle (AUV) designs.

disadvantage of getting entangled
in reeds.

Work at the Human Centred Robotics
(HCR) group at the University of Essex
has focused on the development of
various kinds of embedded systems
and intelligent robots that can be
used in environments coexisting with
humans.

One way that engineers have
approached the challenge of AUV
design has been to observe the
mechanisms employed by fish
and other marine animals to move
underwater. From these insights, it
could be possible to look at shapes
and movement mechanisms
amassed from thousands of years
of marine evolution and replicate
these lessons in the mechanical
design of submersibles.

There are two basic locomotive
actions in water that most marine
animals possess, although some have
tuned them to an advanced level.
The first is swimming long distances,
often with great speed or bursts of
acceleration. A good example of this
is the tuna or barracuda.

The term for copying biological
movement is ‘biomimetics’. The
ultimate practical way of testing
these observations is perhaps
to physically construct robotic
sea animals. The rewards for
constructing robotic animals
are potentially huge. Being able
to emulate the low noise, high
efficiency and ability to swim long
distances displayed by sea animals
is potentially useful in a variety of
marine and military applications.
They could be suitable for
applications such as carrying
out longer and more complex
subsea surveys, detecting the
leakage in oil pipelines, mine
countermeasures and robotics
education. They could be especially
useful in oceanographic research
by conducting observations without
disturbing the real fish.
Conventional underwater
vehicles are characterised
by rigid structures moved by
propellers. Such systems are
generally agreed by technologists
to be noisy, inefficient and
not particularly manoeuvrable
when compared with marine
life. Propellers also have the
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Conversely, the undulating movement
of a tail enables fish, at least in part,
to swim long distances with great
speed, efficiency and manoeuvrability.

The second is high manoeuvrability
– sometimes turning in a fraction of
their length and doing this at great
speed. Eels or sea snakes have
evolved highly efficient biomechanics
to enable this.
Researchers have concentrated
on two main modes of swimming.
The first is the sustained swimming
mode that is characterised by
the cyclic repetition of propulsive
movements. This enables the fish
to cover large distances at fairly
constant speed.
The other type is the more unsteady
transient mode, which is seen when
fish carry out the sharp turns and
quick bursts of speed associated with
hunting or escaping from a predator,
or avoiding near obstacles.
A number of robotic fish designs have
been developed at various universities
and institutes. They range in
sophistication from small robots able to
carry out elementary actions, to larger
multifunctional models.
The propulsion is normally provided
by one or a number of servo motors
concatenated together in the tail to act
as joints. Other motors in the head can
be used to drive the fish up and down.
On the back of the body, a dorsal fin
is fixed vertically to keep the fish from
swaging.

One of these research projects, under
Prof Huosheng Hu, has been the
development of an advanced, fully
autonomous, robotic fish that can swim
to a depth of 4m at a top speed of
0.5m/s and cruise at a speed of
30cm/sec. It is about 500mm in length.
“The aim of our project is to design and
build autonomous robotic fish that are
able to react to the environment and
navigate toward the charging station,”
said Prof Hu. “In other words, they
should have features such as fishswimming behaviour, an autonomously
navigating ability but a cartoon-like
appearance that is nonexistent in the
real world so they can be differentiated.”
The London Aquarium awarded the
group a £150 000 funding grant, which
was followed by another £43 000 for the
development of a new robotic carp.
The fish design is based on six
powerful, remotely controlled
servo motors controlled by four
onboard computers. Ten sensors
including a depth gauge, gyroscope,
accelerometer, inclinometer and four
infrared obstacle detection sensors
provide information.

A robotic carp at the London Aquarium

metics

A robotic fish

SHOAL
Recently, Prof Hu has been working on
the search and monitoring of harmful
contaminants in port using a swarm of
robotic fish (SHOAL).
Essex University, in collaboration with
five partners, will develop a robotic fish
with embedded chemical sensors to
detect water pollution.
The fish will approach possible leaking
ships and use sonar beacons to
communicate sensor readings to the
port authority, which if necessary will
impose a sanction.

l Deploy a layered control
architecture in each robotic fish
for integration of navigation,
communication and
pollution monitoring sensors by other
partners

pressure, chemical
sensors, etc.

l Adopt behaviour-based approach
to build a set of swimming patterns
(steady and unsteady) and actions
(individual and shoal)

Apart from
designing the
mechanical
structure, the
Essex team will also look at the
behaviour of the fish while swimming.
For an individual fish, they have
looked at avoiding obstacles,
keeping level, seeking a goal,
wandering and escaping.

Each robotic fish is 1.5m long, with
over 10 sensors such as sonar,
gyro, global positioning, current,

To integrate with the other fish,
the researchers must also look at
alignment, separation and cohesion.
Fish design for the SHOAL project

A 3D pollution map will be built and
displayed on a central computer screen
for the port authority to view the data in
real time.
The role of the Essex team in the
SHOAL project is to:
l Develop an innovative mechanism
for building a team of three robotic fish
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Biological AUVs

Bio AUVs
Jessiko

Last year, the French company,
Robotswim, won the Grand Prix
de l’Innovation de la Ville de Paris
for industrial decorative design for
its robotic fish Jessiko. This award
– constructed from an original piece
of the Eiffel tower – is the latest
accolade for the piscine robot. The
fundamental design is based on the
morphology of a hammer-headed
shark.
The main propulsion is carried out by
the sweeping of the caudal (tail) fin,
which enables the robot to achieve
velocities of a metre every 5 seconds.
With a length of only 20cm, it can
swim its body length every second.
By modifying the position of the
tail sweep, it can turn right or left.
The pair of lateral fins are used to
maintain stability, moving to change
the centre of gravity as appropriate.
The dorsal fin can move up
and down to change the water
displacement, and, therefore, the
buoyancy.
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Left: The Jessiko. Below left: The Jessiko in a bowl to show its
small size. Below: Jessiko models in an aquarium

The hammer-headed shark is
distinctive for its ‘cephalofoil’ – the
part of the head that is flattened and
laterally extended. In Jessiko, this
becomes a fin in its own right. It
allows the fish to move up or down
while inhibiting any unwanted rolling.
Furthermore, the rapid movement
allows the fish to move backwards.
A pair of embedded microprocessors,
using artificial intelligence, is important
in the swimming operation. Sensors
allow the robot to receive messages
from both coded transmitters and other
robots, while light detection systems
allow it to realise the presence of walls
and other obstacles.
A light emitting diode behind the
dorsal fin can assist in recognition and
avoidance.
The Jessiko is aimed at a range
of markets. When used in marine
monitoring, its size means that it
can reach poorly accessible
places. Being able to communicate
with other models increases the

area of coverage while reducing the
cost of the operation.
Jessiko can also be used as a
research tool, providing a platform for
users developing aquatic navigation
tooling without having to design their
own vehicle.
An important application of Jessiko,
however, is to allow the public to
interface with the world of marine
robotics. It is intended to be used in
public and private events, scientific
museums and aquaria. Each fish
carries its own illumination, and a
school of 10 or more could realistically
provide a night-time light spectacle
with interesting choreographies.
Multicoloured Jessiko models

Worldwide Underwater Technology
R&D Engineering System Integration Sales Service

t TRIAXUS and FOCUS ROTV
t Oceanographic and survey sensor
platforms
t Instrumentation
t NEXUS
Fibre optic telemetry systems

Courtesy of IfM-Geomar

www.macartney.com

Multibeam sonars
Scanning sonars

For ultimate visibility underwater...

Oceanographic
systems
Altimeters

Navigation

Sidescan
sonars

Ultra wide 120° field of view

Acoustic
modems

Obstacle Avoidance

Real time sonar imagery up to
30Hz refresh rate

Video &
Laser

Target Recognition

Excavation
& Jetting

8mm range resolution provides
superb image clarity

Navigation
& Positioning

Subsea Inspection

Integrated velocimeter for
accurate ranging & measurements

Search & Salvage

Visit us at stand J400

Wide area coverage,
user selectable 0.2m - 120m range
Compact size - suitable for a host
of underwater vehicles and platforms.
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Biological AUVs

Bio AUVs

Hydrodynamic hull shape
Ventral fin that undulates
to make a wave in the
water which propels
the robot backwards or
forwards

Gymnobot

Researchers at the University
of Bath’s Ocean Technologies
Laboratory in the Department of
Mechanical Engineering have
developed the Gymnobot, a
biomimetic underwater robot inspired
by the Amazonian knifefish, which
swims using a ventral fin running the
length of the underside of its rigid
body.
This ventral fin consists of a set of
several hundred rays connected
by an elastomeric film (skin). The
rays are oscillated side-to-side in a
phased movement to create a wave
which undulates along the fin in a
semi-sinusoidal fashion, propelling
water backwards or forwards like a
conveyor belt. This method gives it
much improved thrust generation
capability than a similar-sized eel.
The robot’s fin is much less complex
than the real fish. It consists of nine
bending fin rays covered in a sheet
of latex, and driven by a single motor
through a pair of crankshafts.
The resulting undulatory wave is
not as uniform as the real fish, but
the principle is ostensibly the same.
The robot is also able to propel itself

Kelp Beds

Kelp beds are essentially
underwater forests. The huge plants
slow down the flow of water and, in
doing so, provide spatially complex
habitats in the marine environment.
Probably as a result of this, the
biodiversity in kelp beds is
significantly greater than in the
areas surrounding them.
Biodiversity studies,
however, are often hindered
by the very presence of
the plants themselves.
Divers are understandably
wary of entering kelp beds, as
it is frighteningly easy to get
hopelessly tangled in the fronds.
In the same way, it is impractical

10
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The Gymnobot on a stand. The ventral fin is used to propel and manoeuvre the robot

efficiently forward or backward in the
same way.
The undulating wave action is
understood to be more energy
efficient than conventional propellers
at low speed, and is particularly
suitable for operating in shallow
water near the sea shore, with its
complex, rocky environment and
plants that can tangle a propeller.

One of the research projects being
conducted with the Gymnobot
is a study of the creation and
development of vortices along the
fin. Some fish create vortices when
flicking their tails one way, but then
destroy them when their tails flick
back the other way.
By destroying the vortices, they
are effectively re-using the

to use remotely operated
vehicles since their tethering
wires either get tangled, or
so disturb the bed that the
ecological measurements
become distorted. There
is, therefore, a need for a
self-propelled, miniature
autonomous vehicle able
to carry a camera and
other instruments to
investigate kelp beds and
other complex underwater
habitats.
Researchers at the
Concept drawing of the
Ctenobot

Robofish
The Black Ghost Knifefish.
Courtesy of Derek Ramsey
energy in those swirling areas of
water. The less energy left in
the wake after the fish has passed,
the less energy is wasted.
Researchers are looking at how
thrust is affected by changing the
wave of the fin from a constant
amplitude to one that is tapered at
one end.
What makes the
Gymnobot unique is
its focus on having
the least number
of moving parts,
and consequent
improved simplicity
and reliability. This is
in contrast to previous
similar machines which
have relied on multiple
servo motors and complex
computer control.
The servo motor system inside
the Gymnobot that ejects water
to move the ventral fin

University of Bath have looked
to a small marine animal called
a ctenophore, or comb jelly, for
inspiration. This is similar to
jellyfish, except that instead of
propelling itself by jet propulsion, a
ctenophore uses an oscillating set
of cilia (hairs) around the outside
of its bodies to create thrust.
Unfortunately, the ctenophore’s
propulsion system will not scale
up in size, so the concept for the
robot is based on a transparent
ball with four undulatory fins
attached to the outside, using
a miniaturised version of the
Gymnobot’s ventral fin propulsion
system.

Biological AUVs

.....
Researchers at the Nonlinear
Dynamics and Control Laboratory
of the University of Washington,
have developed three secondgeneration fin-actuated untethered
autonomous vehicles.
“The robofish is a simple but
compact autonomous vehicle,”
said Associate Professor Kristi
Morgansen.
“They are each powered by four
servos. Two are located in the
rear of the robot and power the
two links of the tail assembly.
The other two servos control the
motion of the forward fins – their
motion is fully independent of one
another.”
To be able to orient itself, the
robot has a depth gauge (pressure
sensor) and a 3D magnetic
compass. The fish is tuned to be
neutrally buoyant.
Due to pressure changes and
compression/decompression
resulting in volume changes of the
vehicle, however, the buoyancy
is not constant. Consequently,
engineers at the laboratory are
developing a buoyancy tuner to
adjust this as the robot moves to
different depths.
Each vehicle contains a
microprocessor to collect sensor
data, handle communication with
other vehicles and determine
control commands to the various
servo motors.
For purposes of development
and testing, the university has
built an instrumented tank in the
laboratory.
The tank is an above-ground
swimming pool, 8ft deep, 8ft
wide and 20ft long. Underwater
cameras connected to an external

The Robofish.
A dime (18mm dia) placed next
to it provides a scale

computer provide the ability to
track the vehicles in the water
in real time.
“Each robot is equipped with
a remote control receiver.
In small spaces, caves and
littoral zones, noise in acoustic
communication may become a
problem.
“In the case of our tank, we
have demonstrated that
acoustic communication we
have selected is effective,” said
Morgansen.
This data is processed for
3D position information and
transmitted to all vehicles in the
tank. The broadcast information
contains vehicle identification
codes and can also include
information suitable to
effectively operate a much
larger group than the existing
three vehicles.
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Bio AUVs
Robo-Lobsters
From its campus in Massachusetts,
researchers at Northeastern
University have developed an
ambulatory vehicle based on
the lobster.
The robot has eight legs that
allow movement in any direction.
The tail and claws are used to
keep the model stable in turbulent
environments. In order to detect
obstacles, the robot has antennae
that can orientate in a similar

AquaPenguins
manner to animal lobsters
It can be placed in the littoral zone
ocean bottom or fast-flowing rivers
and can travel across irregular
bottom contours, even when
subject to currents and pressures
surges.
Practical uses are autonomous
remote-sensing operations,
including the ability to track down
underwater mines.

The clumsy, waddling gait of penguins
when they are moving slowly on
an icesheet on land belie the fact
that they are able to move with
great celerity, agility and endurance
underwater.
Their staple diet is krill, the shrimplike crustacea which penguins dive
great depths to hunt. Adélie penguins
dive to depths of up to 350m, while
emperor penguins may reach depths
of 700m.
Penguins can reach a top speed of
almost 30km/hr when hunting, and
their search for food may lead them
to travel more than a 100km a day.
While in a more energy-efficient
migratory mode, they can still
achieve speeds of around 10km/hr to
15km/hr.
When re-entering the land from the
sea after feeding they can often be
seen leaping onto icebergs. In order
to do this,
they have
to be
particularly
robust and
crashproof.

Lobster robot made for the U.S. Navy at Northeastern University’s Marine
Science Center. Photograph: Jan Witting

Lampreys

Northeastern University is also
looking at another type of vehicle
with an undulatory system based
on the lamprey. This is intended for
remote sensing operations in the
water column and features robust
depth/altitude control and high
manoeuvrability.
These vehicles are based on
a common biomimetic control,
actuator and sensor architecture

12
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that features highly modularised
components and low cost per
vehicle. Operating in concert,
they can conduct autonomous
investigation of both the bottom
and water column of the littoral
zone or rivers.
These systems represent a new
class of autonomous underwater
vehicles that may be adapted to
operations in a variety of habitats.

Over 40 million
years of evolution has left
penguins perfectly contoured for
underwater movement. Model testing
of the hydrodynamic body shape has
displayed a flow resistance 20 to 30%
lower than the most favourable known
technical bodies.
Not only can they move fast, but
they seem to do this with a low
consumption of energy. Scientists
looking at the metabolism of living
penguins in a specially built swimming
tunnel in Antarctica discovered
that Adélie penguins, for example,
can swim more than 180km on a full
stomach (approximately 1kg of krill).
This translates as: if penguins’ bodies
were operated with petrol, they would
thus be able to travel some 1500km
through the icy Antarctic waters on
just a litre of fuel.

This provided the inspiration for
Festo to develop the AquaPenguin.
This bionic penguin is designed as
an autonomous underwater vehicle
that independently orients itself and
navigates through the water basin.
The AquaPenguin has the same
hydrodynamic body contours of its
natural archetype, while its head
and tail sections can be moved in
all directions from the torso. It is this
that enables the robotic penguins
to manoeuvre in cramped spatial
conditions. This independently moving
head and torso is an entirely new
feature in robotics.
The bionic Fin Ray structure, derived
from the tail fin of a fish, has thus been
extended into 3D space for the first
time.
“The pengins’ torso design can be
used in automation in a flexible tripod
configuration, thereby opening up new
fields of application in mechanical
handling technology,” said Steve
Sands, contract manager at Festo.
The manoeuvres are supported by an
intelligent 3D sensor system,
which in this case, however,
was borrowed from an
entirely different
group of animals.
“To analyse their
surroundings, the
AquaPenguins’ 3D sonar
makes use of broadband
ultrasound signals, similar to
those used by dolphins and bats.
This enables them to determine their
spatial position, constantly measure
the distances to the walls
of the water
basin, avoid
collisions
and navigate
autonomously,”
he said.

Three
AquaPenguins

Wing drive mechanism
A separate pressure sensor is also
available for operation at greater
depths in free water.
Some of the movement patterns have
been combined into programmed
elementary manoeuvres. The further
processing is carried out by intelligent
onboard electronics that allow the
penguins to navigate autonomously
and to develop versatile patterns of
interaction with the other members of
the group.

Specifications
Overall length 		
Dry chamber 		
Max. torso diameter
Wing span 		
Weight in air 		

0.77 m
0.42 m
0.19 m
0.66 m
9.60 kg

Materials
Torso
laminated fibreglassreinforced plastic
Head/tail	3D Fin Ray Effect structure
of stitched plastic elements
Wings compound of spring steel
wire, silicon, polyamide
upper surface
Skin
polyamide, with elastane
additive
Lines
high-tensile polyethylene
fibre
Principal drive
electric, 12 V
Gearing 		
43:1
Actuators
Dymond DS 9900
Power supply
11.1 V, 15 Ah
Operation
autonomous
Maximum speed 5 km/h / 2.7 kn
Duration of operation 6 – 7 hours

Wings
One important feature of the
AquaPenguin is its wing.
The wings have a skeleton of spring
steel elements embedded in an
elastic matrix of silicon that gives
them their characteristic profile. To
emulate the animal, the mechanical
wing is required to move in two
ways. For steering, it needs a rotary
movement, while for propulsion it
also needs a special flapping motion.
The wing axis passes through
spherical shoulder joints connected
to the torso and is also fitted with
separately rotatable bearings within
the sphere. The additional axis of
rotation is controlled by one actuator
per wing, which adjusts the wings’
pitch angles.
Festo has developed a novel design
using a single powerful electric
motor, in which the rotational speed
also controls the flapping frequency
of the wings. The forces are
transferred to the wings by means
of a leverage system fitted with a
further actuator. Slightly displacing
the pivot can modify the effective
length of the lever arms and thus
also the transmission ratio. This in
turn regulates the amplitude of the
flapping wings.
The entire mechanism is designed in
such a way that in conjunction with
the elastic wing twist, the kinematics
of the penguins’ underwater flight is
imitated almost perfectly, the flapping
cycles are practically a self-regulating
automatism and manoeuvring is
effected with only a minimum of effort.
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Subsea Conferences

Subsea 2010 Conference and Exhibition

National Subsea Oil and Gas Awards
Subsea UK has announced the
winners of the 2010 Subsea Awards
at its celebratory dinner in Aberdeen.
Dominion Gas was named subsea
company of the year. It has seen its
annual turnover rise from
£16.3 million to £32.9 million in just
four years. The mooring company
First Subsea won a special
commendation in the category.

The emerging talent award was won
by Katy Wilson, a consultant at Atkins
Boreas. She has written a best practice
guidance document on preserving the
integrity of riser caissons.
NCS Survey was rewarded for its rapid
growth with the new enterprise award. The
company recently acquired the survey
division of SRD and has been working
successfully with autonomous vehicles.

Winners at the 2010 Subsea Awards

The subsea innovation and technology
award went to Atkins Boreas for its
research and testing through the
Safebuck joint industry project. The
subsea global exports award went to
Optical Metrology Services (OMS).
Lastly, the lifetime achievement award
went to a delighted Dr Bob Allwood,
the new chief executive of the Society
for Underwater Technology.

Cavitating Water Jet
RGB has recently trialled the
CaviDyne cleaning system offshore,
and is currently negotiating exclusive
arrangements to provide the system
throughout the UK continental shelf.
The system is capable of removing
all types of marine growth, from
seaweed to hard, well-attached
barnacles. With this tool, however,
surfaces with existing coatings, such
as paint or anti-fouling coatings, are
not disturbed when cleaned, and
heavy metals or other contaminants
are not released into the water.
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The principle of operation is
hydrodynamic cavitation. Water
is fed into the cavitation chamber
and ejected throughout the nozzle.
When the bubbles collapse, they
create a pressure wave that
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performs the work. The system
operates at relatively low pressures of
1600–3500psi. A zero-thrust system
balances the gun, so that operator
fatigue is minimised and there is less
stress trauma or repetitive motion.
The main advantage of the CaviDyne
over conventional high pressure
blasting or grit cleaning is its inherent
safety. Not only can the system be
adjusted for the removal of coatings,
but the water stream will not inflict any
damage to a diver or equipment which

The CaviDyne cleaning
system

may come into contact with the flow.
The CaviDyne is also often more
productive than conventional
systems when removing marine
growth. The cavitation stream pulls
material from the surface being
cleaned and is unaffected by the
thickness of the growth. The debris
cloud is greatly reduced, affording
improved visibility.
Traditional mechanical cleaning
or pressure blasting often leaves
a textured surface in which microorganisms can flourish and demand
more frequent cleaning.
The tool can be used with
sea or fresh water on a variety of
materials such as steel, concrete,
wood, plastics, fibreglass and rubber.

CSL

CSL has been awarded a turnkey
decommissioning project in the
North Sea. This will be carried out
on the Tristan North West field
in block 49/29b of the southern
North Sea, on behalf of Silverstone
Energy/MCX Exploration. It will
involve the subsea intervention and
abandonment of two wells, one live
and one suspended, as well as the
decommissioning of the associated
subsea infrastructure.

Now Recruiting
This exciting, industrially relevant programme, developed in
conjunction with some of the subsea sectorʼs leading firms, comprises
multi-disciplinary teaching, site visits, industrially based projects and
visiting industrial lecturers. The programme can be studied full time
over 1 year or part-time, normally over 2-3 years.
This innovative new course is aimed at:
Engineering graduates wanting to specialise in a challenging
area of engineering
Those working in the subsea industry who want to increase their
skills and knowledge
Those working in another engineering sector who want to work
in Subsea
Those working in the engineering sector who want to combine
technical expertise with management knowledge

•
•
•
•

The work will involve environmental
and engineering assessments
of the decommissioning options,
submission and agreement of the
programme with the Department
of Energy and Climate Change
(DECC), completion of all permits
and consents, and execution of the
offshore scope of work.

For those who want to study selected areas of subsea engineering/
management for Continuing Professional Development, we will also
be offering individual modules from the Masters Degree including:
Fundamentals of Subsea Engineering, Materials & Corrosion Aspects
of Subsea Engineering, Deepwater Pipeline Design, Subsea Project
Management Application, Subsea Surveying, Positioning & Installation
and Reliability & Integrity Management of Subsea Systems.

As the contract holder, CSL
will manage the programme,
collaborating on an exclusive basis
with Helix Well Ops for the provision
of well intervention, abandonment
engineering and diving services,
and with BMT Cordah for
environmental management service,
including permits, consents and
assessments.

For further information
visit: www.ncl.ac.uk/marine/postgrad/taught/subsea
Queries: subsea@ncl.ac.uk
Images courtesy of IHC Engineering Business Ltd and CTC Marine Projects

Vessel Contract
Aberdeen-based specialist subsea
service company DOF Subsea
has been awarded a contract
worth around £4.7 million by
Technip, for the provision of a light
construction vessel.
The vessel provided will be the
Skandi Bergen for BP-operated
Block 31, offshore Angola. It
is anticipated that the project
will commence in the third
quarter of 2010 and will last for
approximately 100 days.
Garry Millard, managing director
of DOF Subsea UK, said: “This is
a significant win for the company.
The award of this contract
demonstrates our commitment to
developing the company in West
Africa.”

The Skandi Bergen
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Trees

Shallow Water Tree
GE Oil and Gas has designed a new
subsea tree specifically for use in
shallow waters. Called the VetcoGray
shallow vertical Xmas tree (SVXT),
it is the first of the S-series of next
generation designs with the followup, aimed at the deepwater sector,
being unveiled next May.

vehicle (ROV) intensive,” said Bryson.
“The area is characterised by very
strong currents, and it is, therefore,
often necessary to wait until slack tide
before putting an ROV or diver in the
water. Unfortunately, the slack tide can
last for only 20 mins and occurs every
six hours.”

“The new SVXT subsea tree
merges horizontal and vertical tree
technology, reducing weight by 20%,
decreasing height to make a fishingfriendly structure and delivering
essential functionality in a preengineered, pre-configured modular
way,” said Willie Bryson, lead product
manager of the S-series.

An ROV can move 2–3kts but the
current itself may have a lateral
movement of 2kts. It requires
considerable expertise for the ROV
pilot just to maintain location, let alone
performing the work.

In designing the tree, the
engineers at VetcoGray particularly
concentrated on the high cost areas
of installation and intervention.
“In the shallow waters of the
southern North Sea, installation
is very diver and remote operated

Drilling operations in shallow waters
are typically carried out by jack-up rigs,
however, their design often leaves
little space to accommodate a diving
spread. Some even find it difficult
to facilitate the much smaller ROV
spreads. The engineers at VetcoGray,
therefore, came up with an ingenious
solution.
Instead of the subsea controls

traditionally extending horizontally to
allow contact with the ROV tooling, the
junction plate on the SVXT is turned
90deg to point upwards. This allows
a specialised skid incorporating smart
tools to be lowered from the surface, in
order to carry out the intervention work
that would previously be done with the
ROV.
The assembly is run on guidewires and
latches on to the appropriate port. After
the intervention, the skid is retrieved to
the surface. The advantage of this is
that it improves diver safety and can be
carried out regardless of weather.
In removing ROVs, their primary
observation function must be carried
out using an alternative method.
This prompted VetcoGray to install
a number of sacrificial cameras and
high intensity light sources at strategic
places, with their output relayed to the
surface in real time.
“A video image is vital,” said Bryson.
“When we land and lock the Christmas
tree, the structure often kicks up a
lot of silt. We must be able to confirm
that the indicator rod has moved to
the correct position and confirm the
connection has been made.
“Traditionally, we would have employed
a small observation ROV. These
cameras on the main tree connector
lock/unlock, and another of the flowline
connector sends a signal to the surface
to give the operator confidence that it
is safe to perform an overpull to give
a the second confirmation that tree is
locked.
“Another weather dependent
operation is the installation of the trees
themselves,” said Bryson. “A lot of
the time, the trees weigh over 20t and
have to be keelhauled, the practice of
lifting them directly off the back of the
supply boat and installing them.

VetcoGray‘s shallow vertical xmas tree
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“We realised that if we can minimise
the tree weight, we might be able to

Cameron has received an order worth in excess of $230 million for
the supply of subsea production systems for Stage 1 of Chevron’s Jack
and St Malo subsea developments in the Gulf of Mexico.
The project will include twelve 15 000psi subsea trees, production control
systems, four manifolds and associated connection systems engineering
and project management services. Deliveries are scheduled to begin in
the third quarter of 2011 and continue through the second quarter of 2013.

install it by a normal jack-up crane
and that will cut down on time waiting
on weather. One area that VetcoGray
looked into to minimise weight was
by removing one of the valves.
“Traditionally, a subsea tree normally
has a manual master valve,
production master and production
swab valve. In the SVXT design,
we removed the manual master
valve, kept the production hydraulic
master valve but also removed the
production swab valve,” said Bryson.
“In doing so, we replaced the swab
valve and tree cap with double
barrier crown plugs.
“This layout saves the capital cost of
the tree cap as well as its installation
time. A unique valve arrangement
on the tree annulus providing the
necessary barriers. This design
effectively merges horizontal and
vertical tree technology together.”
Another way that the designers
achieved a reduced weight was to
improve the balance of the tree.
“ It is important that the tree is
reasonably level when mating with
the wellhead when lowered from
the surface,” said Bryson. “This is
traditionally accomplished by adding
counterweights to keep the tree at an
even angle.
“In the XT tree, we have used
design tools that allow us to
calculate centres of gravity of the
various modules. By ergonomic
positioning of components, for
example by placing the pod in such
a position to balance the choke,
fewer counterweights are required
to achieve a unit balance. In the
design, we used less than 300lbs of
counterweights.
The result is a tree weighing around
15t complete with a modpod subsea
control module which is the lightest
of its type on the market.

Subsea Equipment

Jack and St Malo

Cameron president and chief executive officer, Jack B Moore, said,
“We welcome the opportunity to provide Cameron’s high-pressure,
high-temperature deepwater technology to support the Jack and
St Malo development as part of our ongoing advanced supplier
relationship with Chevron.”

Snorre
FMC Technologies has signed an agreement with Statoil for the design
and supply of subsea equipment to
support its Snorre field in the North
Sea.
The award will result in approximately $40 million in revenue to FMC
Technologies.
FMC’s scope of supply includes
10 production risers, tieback
connectors and installation tools.
The equipment will be engineered
and manufactured at FMC’s facilities
in Houston, Texas and Kongsberg,
Norway. Deliveries are scheduled to
commence in 2011.
“Statoil recently announced a modification programme on the Snorre
field that is designed to extend the
field’s productive lifespan through
2040,” said Tore Halvorsen, FMC’s
senior vice president of Global
Subsea Production Systems.
“FMC has supported the Snorre
development for more than 20 years,
and we are pleased to continue
assisting Statoil with its equipment needs.”

The Snorre field

Petrobras
FMC Technologies has signed a four-year subsea tree frame agreement
with Petrobras in a $400 million contract. FMC’s scope of supply
includes the manufacture of up to 107 subsea trees and related tools
designed for use offshore Brazil in water depths of 6500ft (2000m). All
systems and equipment will be engineered and manufactured at FMC’s
facility in Rio de Janeiro, Brazil. Deliveries are scheduled to commence
in 2012.
Prior to this agreement, Petrobras had awarded more than 300 subsea
trees to FMC’s operations in Brazil.

UT2 February March 2010
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Pipelines

Flowlines and

Pipelines

The Orelia, which will be used on Broom

Broom
Technip has been awarded a
lump sum contract by Lundin,
worth approximately €21 million,
for an augmentation pipeline at
the Broom field in the UK North
Sea. Located 320km north-east of
Aberdeen, Scotland, the field is tied
back to Heather Alpha. The new
augmentation pipeline will extend the
existing Broom subsea infrastructure.
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The contract covers the design,
fabrication and installation of a pipein-pipe production flowline, which will
be trenched and backfilled. The work
also includes a subsea structure,
spoolpiece tie-ins, repositioning of
a flexible riser and rockdumping for
upheaval buckling.
Technip’s operating centre in Aberdeen

will execute the contract, scheduled to
be completed late this year.
The pipelines will be welded at
Technip’s Spoolbase in Evanton,
Scotland. Two vessels from the Technip
fleet will be used for the offshore
installation campaign: the Orelia diving
support vessel and the Apache II
pipelay vessel.

Helix Clough JV

Nord Stream

Helix Energy Solutions has formed a joint
venture with Australian based engineering
and construction company, Clough, to
provide a range of subsea services to
offshore operators in the Asia Pacific
region. Services provided by Clough
Helix Pty Ltd will include subsea well
intervention and well abandonment; subsea
infrastructure; umbilical, riser and flowline
installation (SURF); saturation and air
diving and subsea inspection and repair
and maintenance services.

Nord Stream AG has received
the last of the permits required
to start constructing its 1223km
natural gas pipeline through
the Baltic Sea. The Finnish
Water Permit complements the
earlier permit granted by the
Finnish Government for the
Nord Stream consortium to use
Finnish waters.

The Clough Helix JV will integrate Helix
ESG’s well intervention equipment with
Clough’s new 12-man saturation diving
system, to enable both to be deployed from
the 118m-long DP2 multiservice vessel,
Normand Clough, outfitted with a 250t
active heave compensated crane. This
unique configuration makes the Normand
Clough ready to carry out a broad spread of
offshore tasks without spending time in port
for major reconfiguration.
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The consortium plans to start
construction in April 2010 as it
has also already received all
the permits required by the four
other countries through whose
territorial waters or Exclusive
Economic Zones (EEZ) the
pipeline will pass -– namely
Russia, Sweden, Denmark and
Germany.
The Regional Administrative
Agency for Southern Finland

(former Western Finland Permit
Authority) approved Nord
Stream’s detailed plans to
construct, operate and maintain
its gas pipeline along a 374km
route.
The Nord Stream consortium
plans to start transporting gas
in late 2011. When completed
in 2012, Nord Stream’s twin
pipelines will be able to
transport 55 billion m3 of gas a
year from Russia to Germany,
where it will join the European
energy grid.
Gazprom has already signed
long-term contracts to supply
over 20 billion m3 of gas
to customers in several EU
countries including Germany,
Denmark, Netherlands,
Belgium, France and the UK.
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Aker Solutions’ fast-track subsea tree system
is ready to meet operators’ needs quickly and
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Pipelines
Girassol Pipeline Repair
Subsea 7 has successfully
completed the Girassol Pipeline
Repair Project for Total Exploration
and Production, Angola.
The project was an entirely diverless
pipeline repair in 1350m water
depth and was based on a technical
design competition issued by Total
which resulted in Subsea 7 being
awarded the contract for the design,
manufacture, testing and operation
of a new deepwater pipeline repair
system (PRS).
The system would then be used
on the repair of a damaged 12in
water injection pipeline in the
Girassol field. Girassol is located
approximately 210km north-west
of Luanda, in water depth of
approximately 1350m.

The PRS system has a set of
permanent equipment such as
the spool deployment frame,
rigid spool piece, end connection
skids and two mechanical pipeline
connectors, together with a suite of
ROV deployed or operated tools for
preparing and aligning the pipeline
prior to the connector installation.
The project management and
engineering was performed at
Subsea 7’s office in Aberdeen, and
the in-country works supported
from Subsea 7’s facilities in
Luanda.
The offshore operation comprised
two separate phases. In the first,
the permanent works equipment
was installed on the seabed at the
damage location.

Spool overboarding

In the second phase, the ends of
the damaged pipeline were lifted,
prepared and aligned before the
mechanical connectors were
installed, set and tested with
annulus tests onto the previously
installed spool piece.
Final confirmation of the repair
was achieved by a pipeline leak
test from the Girassol floating
production, storage and offloading
(FPSO) vessel, which was
completed in December 2009.
Graham Sharland, Subsea 7’s chief
operating officer – Africa Region,
said, “We are delighted to have
successfully completed this major
pipeline repair project for Total.
The Girassol repair represents
another milestone in deepwater
intervention. The solution,
developed in-house by Subsea 7,
has the potential to be used in a
range of life-of-field applications as
the equipment and technology is
fully transferable. We look forward
to many successful similar projects.”
Pipeline repair system set up to
simulate the connection of the pipeline
to repair spool
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Pipe Measurement
UK-based specialist measurement technology
company Optical Metrology Services (OMS) has
successfully completed a six-week pipe inspection
study for BP Exploration in the Plutão, Saturno,
Vênus and Marte (PSVM) deepwater development
in Angola. The work was carried out on behalf
of Technip, prime contractor for the design,
procurement, fabrication and installation of the water
and gas injection flowlines for the Block 31 URF 2
programme workscope.
The contract, worth more than £650 000, required
OMS to carry out an initial sample survey of pipe
ends, followed by the detailed laser dimensional
inspection, sorting and marking of more than
12 000 pipe ends including critical, fatigue-sensitive,
flowline sections.
As well as helping the customer to better implement
the pipe end fit-up process and fatigue HiLo
strengths, the study also ensured that the customer’s
pipe welding time and counter-bore crew costs were
minimised.
OMS worked closely with Technip’s local subsidiary
in Angola, Angoflex Ltda. The Block 31 deepwater
oilfield covers an area of 5300km2 and lies in water
depths of between 1500m and 2500m.
Richard Gooch, director of technology at OMS
commented: “OMS engineers measured every pipe

Pipeline measurement tooling

end and then marked these with a calibration block group
code. This sorting process enabled the most round pipes to be
allocated to the more critical sections of the pipeline. Identifying
and marking pipe ends in this way ensured the least possible
disruption to Technip’s fit-up process. The customer now has
the basis for the fit-up of pipes to BP’s specification and HiLo
fatigue strengths.
“The accurate fit-up of fatigue-sensitive pipes is a highly critical
factor when it comes to welding the pipe ends together. Not
managing these issues can lead to delays in production and to
weld problems, which in turn, can lead to stress concentrations
in that region or expensive cut-outs and rework.”
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New-build Survey Vessel
Later this year, Fugro will formally take
delivery of two new-build geophysical
survey vessels. The first, currently
undergoing sea trials, is the Fugro
Searcher. This will be followed by the
Fugro Galaxy.
These new-builds are the first
purpose-built commercial geophysical
survey vessels since the
Lady Harrison (renamed Antares)
was built back in 1984. This venture
gave Fugro the opportunity of looking
at all aspects of overall survey vessel
design in detail and specifying the latest
equipment to make these sister-ships,
the most advanced vessels of their type
in the world.
The pair will operate in the offshore
oil and gas industry and the offshore
renewable energy sector. They will be
able to carry out the full range of site
and route survey tasks in order to
The Fugro Searcher undergoing sea trials
obtain the high resolution data that is
necessary for safe, efficient and cost-effective subsea
autonomous underwater vehicle (AUV) spreads.
operations associated with the installation of pipelines,
At the back of each vessel stands an articulating A-frame
platforms, wind turbines, subsea structures, etc.
for equipment deployment. The Fugro Searcher’s frame is
rated to 7.5t while the Fugro Galaxy’s will be rated to 20t.
Additionally, the vessels have 3t, 12m cranes as well as pairs
of 2.25t traversing deployment booms.
The new vessels will have permanently mobilised
geophysical and hydrographic survey spreads.
Knowing the exact position of any survey is essential. The
Geotechnical equipment will be installed on a project by
Fugro vessels will derive precise positioning via Starfix
project basis.
HP/XP and Starfix Spot global positioning systems (GPS),
which will be integrated with HiPAP 500 USBL subsea
Geophysical survey equipment will include Kongsberg
acoustic systems. Each will also have an Applanix
EM302 and EM3002 multibeam echo sounders on the
PosMV 320 motion reference unit.
Fugro Searcher and an EM710 on the Fugro Galaxy.
Each will have a Kongsberg EA600/EA400 singleThe vessels will be conned with a range of bridge
beam echo-sounder. They will also have Edgetech
instruments including autopilot, radars, a GPS navigator,
dual frequency 4200 digital sidescan sonars. The
gyros and echo sounders. Both vessels will have automatic
Fugro Searcher will be fitted with a Kongsberg SBP300
static station-keeping capabilities. Communications systems
sub bottom profiler, while the Fugro Galaxy will get a
include broadband via VSAT, medium/high frequency radios,
Kongsberg TOPAS PS40 sub-bottom profiler. All ancillary
Inmarsat B and C, VHF and weather forecasting radios.
and calibration instrumentation will be available.
A major feature of the new vessels is that they will be able to
A seismic airgun array of up to 970m3 will be used to
take advantage of all the safety and efficiency advances in
generate the seismic waves that are reflected by the
ship design that have been made in recent years. The latest
subsurface sedimentary rock layers and picked up by
safety and survival systems are a fundamental and integral
a solid digital streamer extending up to 4000m behind
part of the vessels’ equipment. Personal locator beacons and
the vessel. The seismic data will be recorded on a
direction-finding equipment are worn for an unlikely
Hydroscience Technologies NTRS2 240-channel recorder.
man-overboard event.

Equipment

A variety of geotechnical equipment such as vibrocorers,
grab samplers and cone penetrometers are also available.
For survey operations in deep water, the vessels have the
necessary deck space to accommodate any of Fugro’s
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While the speed of geophysical surveys is dictated largely by
the laws of physics, the top speed of 12.8kts ensures that the
vessels can get to the site quickly. A fuel capacity of 387m3
gives a range of 6000 nautical miles at 10kts. Range and

OSIL’s data buoy

Data Buoy

OSIL will showcase a number of products at
Oceanology International, including the Shearwater
data buoy. Designed to be completely adaptable
to a wide range of applications, it can withstand
the harshest of conditions because of its robust
construction.
endurance are thereby optimal
and time on site maximised.
The vessels have a fresh water
storage capacity of 100m3 and
there are facilities for making 8m3
of fresh water per day.
The diesel electric propulsion
is based on three 910kW
engines. The vessels will be
driven by a pair of Schottel,
SRP 110 rudder propellers
while type 49/122/290 bow
thrusters enable manoeuvring
and station keeping. Computer
control will enable the vessels
to automatically remain static
over a designated spot or follow
an ROV as it conducts it survey
work.
The specially designed hull
form, resilient engine mounts
and rudder propeller design will
maximise station keeping and
navigational control, ensure acoustically quiet
running at survey speeds and keep the vessels’
carbon footprints to a minimum. The vessels’ sea
keeping qualities enable them to stay on location,
minimising weather standby time.
There is ample space in the 65m long vessel for
work and recreation. Accommodation is provided
for 42 people in en-suite single and double cabins.
Recreation areas include two lounges, video
room, gym and internet cafe. A first class working
environment is ensured for survey and marine crew
members alike.
Several 10GBase-T networks will provide the survey
systems with full plug-and-play interconnectivity,
allowing any user multiple access points to any data
acquisition and data processing requirement.
There is a data processing room that allows the
data to be interpreted onboard without it having
to be transmitted to shore. This is essential for
time sensitive applications where survey results
are essential to keep to the critical path of the
development or project.
“These units represent initial steps in a global
vessel replacement schedule with the objective of
removing older tonnage from our fleet and clearly
differentiating Fugro’s offshore survey division from
other providers who lack the financial resources
to take such necessary steps.” said Phil Meaden,
managing director of Fugro Survey.

OSIL is also showing its rapid deployment
buoy, designed for use in applications
where data needs to be obtained rapidly,
for instance, where other data collection
systems are out of action for short periods
of time. This small, lightweight buoy is
designed for up to four weeks of constant
use and carries a small solar panel.

Plankton Counter
ODIM Brooke Ocean won an order from the Johann
Heinrich von Thünen-Institute, Institute for Baltic Sea
Fisheries, for an ODIM laser optical plankton counter
(LOPC). It will be integrated with a MacArtney Triaxus
towed vehicle. The Institute of Baltic Sea Research will be
taking delivery of the ODIM LOPC spring of 2010.
The ODIM LOPC is the next
generation in plankton
profiling. Its high speed
processing and improved
detection plane provides
detection counts at higher
resolutions and higher
concentrations with lower
coincidence. The system
can be installed on various
tow-body scenarios as
ODIM’s optical plankton counter
well as on the ODIM
moving vessel profiler
multi sensor free fall fish, enabling vertical real-time water
column profiling while underway at speeds up to 12kts.

Motion Reference
Kongsberg Seatex will present the fifth generation of its
motion reference unit (MRU) at Oi10. The MRU 5+
builds on the already cutting-edge technology
employed in previous generations and takes
roll, pitch and heave measurements closer to
perfection than ever before, with documented
roll and pitch accuracy of 0.01deg.
Kongsberg Seatex will also exhibit the
new position, attitude and heading sensor,
Seapath 330+, which is designed specifically
for the hydrographic market and other high
precision applications where heading, position,
roll, pitch, heave and timing are critical
measurements. By combining GPS/global
navigation satellite system (GLONASS) and
inertial data, Seapath 330+ provides robust
integrity monitoring and more precise operation,
particularly in highly obstructed environments.
Kongsberg Seatex’s motion reference unit
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Marine Data Management
Oceanology International ’10 will see
the release of the latest version of
SeaZone GeoTemporal Editor, an
innovative software solution to improve
and simplify the management, analysis
and presentation of geographic and
environmental data where time is an
important component.
SeaZone GeoTemporal Editor
manages tide, current and wave
datasets captured from acoustic
doppler profilers, together with other
oceanographic, hydrographic and
meteorological information such as
water quality and wind speed data. The
software allows the import of custom
datasets and links to geoseismis
information system (GIS) and external
databases, bringing a wide variety
of data together for further spatial
analysis and improved reporting and
decision making.
Many organisations face the
challenges of capturing, using and
managing complex survey and
environmental monitoring data, often
relying on high end programming
expertise and specialist software,
which can be costly and inflexible.
SeaZone’s GeoTemporal software
provides marine surveyors, engineers,
scientists, researchers, data managers
and consultants with a new generation
of tools to navigate and browse
environmental data.
Through an easy-to-use interface,
users can import, quality control,
visualise, analyse and present data
from multiple sources. Additional
capabilities allow export of data in open
formats for further use in GIS.

Saab Seaeye is formally
launching its Cougar XTi electric
remotely operated vehicle (ROV).
Pioneering technology means
the vehicle can go deeper and
has a smaller launch system, a
thinner umbilical, clearer interface,
smarter fault diagnostics, easier
configuration and tighter piloting.
Managing Director Dave Grant
sees the innovative new vehicle
opening up a whole new market
for the concept of a combined
inspection and light work-ROV.
“Operating to 3000m depth, the
Cougar XTi can perform tasks
independently, or in support of a
construction class hydraulic ROV.”
He said it also brings important
cost savings in deck space with a
compact, single skid solution for
the launch and recovery system
(LARS).
Shrinking the LARS came from
a breakthrough by Saab Seaeye
engineers who managed to reduce
the umbilical from a typical 32mm
down to 20mm. The thinner
umbilical not only significantly
reduces the winch drum size, but
also offers considerably less drag
in the water in strong currents.
They achieved the reduction by
boosting the voltage from 500V to
3000V with only one power line
rather than two, needed to feed
the system.
The 800Hz high frequency power
distribution system also cuts
the size of the ROV’s onboard
transformer by 80% and improves
the vehicle’s power-to-weight ratio
giving an 80kg payload at 3000m.

Developments
Other key developments include a
fault tolerant system that isolates
any failed component and allows
the ROV to keep
working at its
designated task.
Left: Illustration of GeoTemporal Spatial
tools with typical contour and chainage
chart plots (right and bottom).
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A greater range of deep
water applications is

Cougar
possible with the new Cougar XTi. Pilots
get fault diagnostics through a simplified
man/machine interface that interprets
the fault data for them before clearly
displaying the problem and the remedial
action to be taken.
Clever system integration makes the
ROV more software driven than hardware
dependent and therefore easier to
reconfigure for different operational roles.
It means different task-specific tooling
skids can be readily added and changed
as needed, along with custom designed
options for specific operational needs.
Such tooling can include manipulator
packages, anvil and disc cutters,
water-jetting equipment, torque tools,
survey packages with camera booms,
drill support and inspection, repair and
maintenance tooling.

XTi

FASTtracka II

A contamination event at a UK water pumping station
was successfully detected by the Chelsea Technologies
FASTtracka II system. The event was automatically
detected using the FASTtracka II, fast repetition rate
(FRR) chlorophyll a fluorometer combined with a novel
red, amber, green (RAG) algorithm, which has been
developed to provide continuous, real-time protection for
water supplies at the pre-treatment stage.

The ROV also has a new autopilot system that gives the
pilot more precise positioning of the vehicle by automatically
holding depth and heading in much tighter parameters than
ever before.
The Cougar XTi is an upgrade of the long proven Cougar
concept, with breakthrough technology introduced from Saab
Seaeye’s flagship Jaguar electric work-ROV.
“The Cougar XTi opens up a whole new market for the
concept of a combined inspection and light work-ROV,” said
Grant. “Providing operation to 3000m depth the Cougar XTi
can either perform tasks independently or provide support
for the work of construction class hydraulic ROVs.”

Brazilian Cougar
Specialist contractor,
DOF Subsea, has taken
delivery of the new 3000mrated Cougar XTi ROV,
which will be permanently
commissioned aboard a
specially built DOF Subsea
vessel, along with two
hydraulic work-class vehicles.

The Cougar XTi
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The vessel has been
constructed in Norway and
will operate offshore in Brazil
for Light Well Intervention.

A discharge of Triclosan at a concentration of 22.6µg/l
was detected by one of a number of FASTtracka systems
within an ongoing evaluation programme, involving
UK sites operated by Veolia Water, United Utilities
and Scottish Water, plus one site within the US. All
FASTtracka II sensors within this trial were installed at
the water intake of pumping stations, with natural flora
providing the target material for FRR measurements.
The RAG algorithm provides a clear display of the water
condition and alarms when a contamination event is
detected. Since each FRR sequence requires only 2.7ms,
the system can provide very high temporal resolution
(currently set at one acquisition per minute), whilst
allowing for use of a very low maintenance, flow-through
arrangement.
Using data from the evaluation programme, the RAG
algorithm now has been developed to the point where it
provides extremely effective rejection of false positives,
whilst maintaining high sensitivity to contamination
events.
Dr Kevin Oxborough presented results from the
evaluation programme to a special interest group from UK
water companies, at a meeting hosted by Veolia Water.
Other features of the system discussed included the
self-cleaning design of the sample chamber, the ability
to function at high turbidity levels, the extremely high
dynamic range and the real-time measurement of
chlorophyll a concentration. The potential for using FRR
technology for algal bloom detection was also discussed.

The onboard launch and
recovery system (LARS)
has been built by ODIM,
and includes active heave
compensation.

FASTtracka II system
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Intruder Detection
Sonardyne International has won
a contract worth in excess of
€1.5 million with an EU research
consortium for the supply of
multiple Sentinel Intruder Detection
Sonars (IDS).
The Sentinels will be integrated into a
new maritime command and control
network that will combine satellite,
sonar, CCTV and other sensor
data to protect shipping, ports and
harbours and critical infrastructure.
This will help guard against a wide
range of waterborne threats including
those from unidentified ships where
the port of call is in question.
Sentinel IDS systems are operational
worldwide protecting both commercial
and military assets, critical energy
and civilian infrastructure, VIPs and
maritime borders.
The system uses advanced sonar
technology to provide a 360
degree, below water protection
zone that can discriminate between
genuine targets such as divers and
swimmers and non-threats such as
large fish or pleasure craft. Sentinel
has been designed specifically
for ease of use by security

Tracking
personnel and to meet the practical
requirements of every day use.
The Sentinels for the new European
contracts will be deployed to protect
strategic shipping assets and in
several European ports over the next
six months to automatically detect,
track and classify underwater threats
at long ranges. The equipment being
supplied will include Sonardyne’s latest
sustained immersion sonar head which
has been introduced for permanent,
maintenance free installation as well
as portable configuration Sentinels for
rapid deployment from vessels visiting
foreign ports.
Rob Balloch, strategic development
director for Sonardyne said, “We
have worked very closely with our EU
partners to meet their requirements
for a diver detection sonar that will
offer high performance in some very
challenging operational scenarios.”
“The award of this contract
demonstrates the strong confidence
in both the capabilities of Sentinel
and Sonardyne’s ability to provide
innovative technology coupled with
class-leading project and technical
support.”

Applied Acoustics has complemented its
series of Easytrak ulata short base line (USBL)
tracking systems with a new small, compact
version.
Known as Easytrak Alpha, it is following on only
shortly after the launch of the Easytrak Nexus
in 2009. The Nexus, with its spread spectrum
technology, is a rugged rack-mount system able
to track up to 10 target beacons, while Alpha
meets the need of limited operations, such as
small ROV surveys or basic diver tracking.
For deeper water sub-bottom profiling surveys,
Applied Acoustics now offers a 12kJ power
source, the latest and largest of its range of CSP
power supplies. Housed in a 21U robust case,
it is ideal for use in marine sparker operations,
specifically with the multi-tip Delta Sparker, and
will be used in higher penetration or
geohazard
ssessment.

Easytrak
Alpha

CPT
Coastline Surveys has launched its newly
commissioned seabed CPT unit ‘C-Pen20’. The
new concept in cone penetration test (CPT)
operations has been designed specifically
to meet the requirements for seabed soil
investigation for subsea cable networks in
connection with offshore renewable energy
projects.
Using a standard 5cm² piezocone the system
has proven capability to penetrate up to 3m
below the seabed, providing real-time in situ
measurement of soil properties and stratigraphy.
C-Pen20 has been designed to operate in
conjunction with their range of high-powered
vibrocoring systems from their dedicated 24m
multirole survey vessel MV Flat Holm.

Sentinel Intruder Detection Sonar System
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Developed in conjunction with GeoMarine,
C-Pen20 uses a unique hydraulic drive
mechanism providing up to 20kN of total thrust.
Data collected by the cone is transmitted directly
to an onboard computer, where it is processed
and interpreted by a specialist engineer. This
rapid onboard interpretation helps optimal
installation route design with considerable cost
savings.

Mojave

Oceanology

.....
Sub-Atlantic will launch its latest
generation Mojave ROV, perhaps
the most powerful observation
remotely operated vehicle (ROV)
for its size.
The highly advanced machine
has been built to an extremely high
specification using the very latest
in ‘off the shelf’ miniaturised PC
technology. The result is an extremely
compact, robust, easily maintained
and easy to transport vehicle which
comes with camera and LED lighting
within the base specification.
Operating to a 300m depth rating as
standard with 1000m option, it is also
available to operate from a tether
management system (TMS) making it
the ideal vehicle for numerous subsea
missions.
Available for sale and rental, this
ROV can also use any domestic
power supply and features
subCAN, the advanced control and
diagnostics telemetry software/

Sub-Atlantic’s
new Mojave ROV

hardware which has been
re-designed to operate within
a vehicle and surface control unit
package that can fit in the back of an
average sized hatchback car.

It is well suited to scientific,
port security, military and civil
engineering missions, diver safety
cover, internal and external pipeline
inspection, among other missions,
making it one of the most adaptable
vehicles on the market.

The Mojave can be supplied with a
complete range of specialist tooling
and sensor skids for use on offshore
and inshore projects, including jacket
inspection, multibeam survey, hydraulic
manipulation, dynamic positioning,
cleaning and non-destructive testing
(NDT) inspection, water sample
collection and under-hull surveillance.

Swedish survey company Marin
Mätteknik AB (MMT AB) will be
showcasing two Mojave units on
its booth at the show. These were
purchased after seeing the design
specification alone and joined the
companies existing fleet of
Sub-Atlantic Comanche and Mohican
systems.

As well as recording water level,
TideMaster can be provided with
an optional ultrasonic wind speed
and direction sensor to record
meteorological data.

bracket is provided for wall
mounting use.

Tide Gauge
Valeport has launched TideMaster, a
compact water level recorder.
It is designed for use in a wide range
of fixed or portable survey and tide
monitoring operations. Suitable for
use in fresh or salt water, TideMaster
is highly accurate and can be
deployed for up to a year at a time.
Sales manager, Kevin Edwards,
commented, “TideMaster is an
extremely versatile and cost effective
new product. It replaces the popular
Model 740, and whilst it retains the
easy to use features, a lot more
enhancements have been made with
further provision for additions in the
future.”
Low power consumption, with
both pre-programmed and a user
selectable sampling regime, allow
for up to a year of autonomous
operation, whilst optional telemetry
packages provide capabilities for
real- time operation.

TideMaster can be set up and data
retrieved via an optional control/
display panel that uses organic LED
technology, Bluetooth and an SD
memory card.
Alternatively, it can be plugged into
a PC and controlled using Valeport’s
Windows based software, TideMaster
Express. This allows the user to
download and display recorded or
real-time data from single or multiple
gauges. TideMaster is also compatible
with a wide range of hydrographic
software and tools on the market.
Valeport’s bespoke injection moulded
housing is rated to IP67 and allows a
tool free change of batteries without
exposure to the main electronics.
A practical and lockable mounting

The Valeport TideMaster
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SeaBat Contract
Aberdeen-based Dynamic Positioning
Services has awarded Reson a
contract for a SeaBat 7125-ROV dual
frequency 200/400kHz, 6km depth
rated. This sonar has been acquired
for the rental market.

SeaBat 7125-ROV dual
frequency 200/400kHz

Dynamic Positioning Services is
involved in the sales, rental, calibration
and repair of marine electronic
equipment for survey, construction,
ROV, geophysical and environmental
sensors. It carries an impressive inventory and are able to offer a complete
service, tailored to its customers’
specific project requirements.

The SeaBat 7125-ROV is a valuable
sonar system to the offshore industry
and is a market leader in its field. The
sonar system operates with a dual
frequency of 200kHz or 400kHz, with
an effective swath angle of 128deg and
a very high depth resolution of 6mm
due to its beamforming capabilities and
individual beam angle of 0.5deg by
1.0deg.
The SeaBat 7125 features equi-angle
and equi-distance amongst other
efficiency enhancing features, and the
system can be mounted on a ROV
or installed on any vessel. The dual
frequency provides seamless coverage
from 0.5 to 500m depth and is thus
ideal for a variety of offshore and
hydrographic applications in the North
Sea.
Ross Macleod, the technical director
of Dynamic Positioning Services, said,
“The SeaBat 7125-ROV adds another
multibeam system to our family of
SeaBats already available from our
rental pool. With this latest addition
we believe we can now service the
offshore market more efficiently for
the ever increasing demand for high
resolution multibeam systems.”

Gemini Reduces Operation Time
Tritech’s Gemini 720i imaging sonar
has been recently used in the harsh
environments of the southern north
sea (SNS). Marine Subsea (formally
TS Marine) recently underwent an
abandonment campaign in SNS
locations where the shallow water
depth, low visibility and strong
currents provided a challenging
environment for this type of work.
Gemini 720i’s fast update rate and
high resolution imaging contributed
to Marine Services’ reduced
operations time during
Phase 1 of the campaign. Its
real-time imaging provided a good
viewing platform to assist with the
deployment of the Baker Hughes
well head abandonment straddle
packer tool and the subsequent
plugging of the well.
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Reson has also delivered a
SeaBat 7112 system to Whitehead
Alenia Sistemi Subacquei (WASS) of
Italy, part of the Finmeccanica group
of companies.
The device will be used in conjunction
with other WASS and SELEX systems
as part of a harbour security system.
SeaBat 7112 multibeam sonar system
for diver detection consists of a circular
array and projector ensonifying a
cylindrical volume of water up to 1000m
range.
Designed to detect small targets such
as divers with closed circuit re-breather
equipment, the system will track and
alert operators of their presence on a
geo-referenced map of the area.

Tritech’s Gemini 720i imaging sonar

Gemini 720i was deployed on a Perry
Slingsby XLS 150hp work-class
ROV, supplied by underwater vehicle
contractor, Specialist Subsea Services,
(formally Oceanteam). The sonar’s
integrated sound velocity sensor and
high resolution imaging provided the
sharpest image with accurate ranging.
The Perry Slingsby
XLS ROV with a
Gemini sonar

SeaBat 7112

This gave the
ROVs pilot
a higher
level of
awareness
in poor flying
conditions.
Gemini 720i’s
wide 120deg field of view
allowed the ROV pilots to fly the vehicle
into confined spaces with greater
confidence.
Grant Cowie, subsea team leader,
Marine Subsea, commented, “Gemini
720i has a greater and improved acoustic
range and resolution capability compared
to other multibeam sonars in the same
class. Its real-time capabilities allowed
us to dramatically reduce operations time
during phase one of our abandonment
campaign in SNS.”

WE BRING CLARITY
TO THE
WORLD BELOW

Precision survey
EM 3002 Multibeam echo sounder
• Dynamically focused beams
• 254/508 beams
• Equidistant or equiangular
• Fully stabilized for roll and pitch
• All beams maintained for all depths
• Complies with IHO-44 Special Order
The Kongsberg
EM 3002 multibeam echo sounder
is capable of 3D inspection of
underwater port structures,
the highest resolution.

www.km.kongsberg.com

Courtesy of FOD Economie, KMO,
Middenstand en Energie, Belgium

Oceanology International:
Come and see the system
on our stand no. E600

Valeport Sound Velocity Sensors
The Gold Standard
Nothing else comes close for:
• Performance
• Quality
• Reliability
• Confidence

Contact us to find out why Valeport is the professionals’ choice
9DOHSRUW/LPLWHG
6W3HWHUV4XD\
7RWQHV'HYRQ74(:
8QLWHG.LQJGRP
7HO  
(0DLOVDOHV#YDOHSRUWFRXN
:HEZZZYDOHSRUWFRXN
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A forward-looking sonar, from
Guernsey-based Marine Electronics,
has been installed aboard a Britishoperated tanker as a major initiative
to refine operational safety. The
See Echo system was developed by
Marine Electronics in cooperation
with the ship owner to provide a
three-dimensional image of the sea
up to 1km ahead of the vessel.
It is now undergoing a trials
programme which, if successful, will
result in its installation aboard other
ships in the company’s substantial
fleet. It is intended to provide an
extra margin of safety against
grounding.
Unlike conventional sonars that look
down from the ship and show the
seabed directly beneath the keel, the
See Echo looks ahead to provide an
advance warning of any obstacles.
It consists of two arrays that scan
the sea ahead through a vertical arc
of 20deg and horizontally through a
sector of 90deg. They are linked by
fibre-optic cable to a dedicated high
definition touch-screen computer
display on the ship’s bridge.
The images from the two arrays
are combined to create a 3D
representation of the sea ahead that
can also be viewed with an electronic
chart overlay. The display shows

The See Echo system
in a bulbous bow
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Echoscope

Obstacle Avoidance Sonar
underwater objects, where they are in
relation to the ship’s approach and their
depth below the surface.
The system also provides a movable
‘camera’ viewpoint and is available with
the option of target tracking and with a
range of up to 1km.
Installation of the See Echo on an
operational tanker has been prompted
by the enormous costs that can be
incurred by operators if a ship goes
aground or is damaged in such a
way as to cause pollution. Despite
the comprehensive nature of modern
hydrography, uncharted areas are
known to persist. These can be
responsible for costly groundings such
as that experienced by the ship QE2 in
1992 when she hit a rocky seabed that
had remained uncharted in busy waters
off Martha’s Vineyard, USA.
The See Echo will also provide an alert
for partially submerged objects such as
cargo containers of which an estimated
10 000 are lost overboard every year.
The sonar will also register the presence
of whales and other sea mammals that
are in the path of the ship.
Because the See Echo provides a 3D
image, it has also been found very
helpful for ships operating in sea ice.
The display reveals the thickness of the
ice sheet ahead and enables the ship’s
master to decide whether it is possible
to sail through it safely. This is expected
to prove particularly important for cruise
ships that are undertaking voyages into
polar waters. The sinking of the cruise
ship Explorer in 2007 confirmed the
environmental and passenger safety
risks that need to be guarded against.
The system was fitted inside the
bulbous bow of the tanker during a
recent dry-docking in Dubai. Installation
required the design and construction
of a sea chest, or water filled cavity,
inside the bow to accommodate the two
sonar arrays. An exceptionally strong
acoustic window a little over 1m2 has
been made from a kevlar and carbonfibre composite and fitted into the bow
so that the transmissions from the
sonar can leave and return to the ship
unhindered.

Echoscope
UT2 February March
2010 placement in crane arm

CodaOctopus has received an order from
Van Oord for the supply of an Echoscope 3D
real-time sonar system. The order follows
Van Oord’s purchase of Echoscope systems
in 2008, which were deployed successfully
on the Ras Laffan liquefied natural gas (LNG)
port expansion project in Qatar.
The sonar, built on patented Echoscope
technology, will be incorporated into Van
Oord’s existing pool of units. In central
Amsterdam the Echoscope system is being
used to visualise live underwater excavation
operations as part of the construction of a
new metro station. Situated directly beneath
the existing Amsterdam Central Station, the
new metro system runs north-south across
the city and will carry 200 000 passengers
each day.
The existing station is built on hundreds of
large oak pilings which are to be carefully
removed during the construction project. The
unique technology of the Echoscope enables
the accurate real-time 3D visualisation of the
pilings during the removal process and the
dredging of the chamber around them.
It will also be used in the construction of
Maasvlakte as part of the Rotterdam Mainport
Development Project. In this project, the
Echoscope system provides crane operators
with critical real-time visualisation during the
removal of the existing concrete breakwater
structure and the construction of replacement
walls.

The Echoscope

5900 multi beam side scan with swath bathymetry

Go Wider
L-3 Klein has continued to work on
the insertion of its advanced sidescan sonar technologies into an ever
increasing family of high performance
sonar products. The most recent of
these is the System 5900 multi beam
sidescan with swath bathymetry.
The System 5900 has been developed
for critical port and harbour security
applications as well as mine
countermeasure (MCM) and route
clearance survey applications. This
sonar uses advanced Interferometric
signal processing to produce
simultaneous estimates of the seabed
topography and sidescan data.
The L-3 Klein System 5900 employs
a higher number of acoustic
channels and a higher frequency to
produce superior images and alongtrack resolution. This is extremely
advantageous when performing critical
missions involving littoral waters
(ports and harbours) and rapid area
assessments. In addition, due to

shallow water requiring a short
scope of tow cable, L-3 Klein’s
proprietary beam steering and image
stabilisation has been introduced to
overcome angular perturbations and
artdefacts caused by motion.
The System 5900 is designed for use
on unmanned autonomous surface
vessels and incorporates capabilities to
allow remote control and real-time data
collection and transmission of image
data to a land-based operation centre
for evaluation and target identification.
This basically means that an MCM
mission can be accomplished without
placing a man in a mine field. L-3 Klein
has demonstrated that the images of
the seabed within a port or harbour can
be transmitted over a wireless network
to an operations and security centre for
assessment and action.
The full capability of the new
L-3 Klein System 5900 was
successfully demonstrated last

month to the US Office
of Naval Research in the
Portsmouth, New Hampshire,
harbour. It showed that if an
explosive device, whether it was a
mine or an underwater improvised
explosive device (UIED), deployed in
a port or harbour, it can be identified
and the data is automatically
transported via a wireless RF link to
the local port security office.
L-3 Klein teamed with Fidelity
Comtech, a commercial-off-the-shelf
(COTS) supplier of wireless local
area network (WLAN) technology
using its Phocus steerable phased
array system to transmit the sidescan sonar imaging data from the
moving vessel to the land-based
office. L-3 Klein then coupled
this side scan technology with its
commercially available HarborGuard
system, which provides detection
and tracking of all surface vessels
and floating objects in the area of
interest.

At home in
the ocean
Easytrak Nexus is the second generation USBL
tracking system from Applied Acoustics.
With Broadband Spread Spectrum technology at its heart,
Nexus has the ability to transfer digital data from subsea
to surface, all the while continuing to provide secure and
stable positioning information in challenging environments.
Versatile, flexible and simple to install and operate, Easytrak
Nexus is tracking, made easy.

Nexus USBL Acoustic Tracking System
Broadband Spread Spectrum Technology
Digital Data Telemetry
Multiple Target Tracking

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

UT2 February March 2010

33

Underwater Vehicles

UNDERWATER

Vehicles

Tectonic Detector
Falmouth Scientific Inc (FSI) has supplied a solarpowered autonomous underwater vehicle (SAUV) to
the University of Tokyo for use in monitoring tectonic
plate movement. The SAUV is a compact, man-portable
AUV designed for autonomous operation for long periods
(weeks to months) without requiring maintenance,
servicing, or recharging.
The vehicle can be pre-programmed to submerge to
depths down to 500m, to transit to designated waypoints,
or to operate on the surface during conditions suitable
for battery charging via solar energy input. With a square
metre of solar panels, the SAUV can collect from
300 to 900WHr/ day and carries 2.4KWHr on-board,

rechargeable batteries,
providing sufficient power for
extended missions with large
user payloads and frequent
communications.
For this project, the SAUV has been equipped with a specialised
transducer to receive precise slant range data from seabedmounted transponders along with a real time kinematic (RTK)
GPS, IXSEA PHotonic inertial navigation system (PHINS) motion
reference unit and a TRDI WorkHorse acoustic doppler current
profiler (ADCP), The combination of precise data from the
underwater transponders, RTK GPS, and IXSEA MRU will allow
researchers to monitor tectonic plate movements on the scale of
millimetres per kilometre.

Remus
Australian Marine Ecology has purchased an
Iver2 autonomous underwater vehicle (AUV) from
OceanServer Technology. This vehicle, equipped with
OceanServer’s new dual port camera system, will be
used in a broad range of upcoming research initiatives
that include coral reef mapping in shallow lagoon
habitats of the Lihou Reef in the Coral Sea.
Other reef work will include ongoing monitoring and
measurements of the coral bleaching and crown-ofthorns starfish. The vehicle will also collect data to
better examine habitat conditions and mapping of
marine protected areas, as well as for design of seabed
infrastructure.
The Australian Marine Ecology personnel
spend up to 100 days in the field each
year, including hundreds of hours
underwater in a variety of environments
and conditions. The scientific team is one
of the most active in southern Australia,
and is heavily involved in underwater
surveys for fisheries, environmental
impact assessment and ecological
research. The Iver2 AUV will be another
critical asset for the organisation, along
with fully equipped laboratories, a
scientific diving team, remotely opeated
vehicles (ROVs), and a variety of
instrumented surface vessels already
offered by Australian Marine Ecology.
All Iver2 AUV models come standard
Iver 2 AUV
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with OceanServer’s VectorMap Mission Planning and
Data Presentation tool, which provides geo-registered
data files that can be easily exported to other software
analysis tools.
This unique software design, coupled to a growing variety
of sensors, has enabled OceanServer to carve out a
strong position in the research space for autonomous
underwater vehicles. The VectorMap program can input
National Oceanic Atmospheric Administration (NOAA)
electronic navigation charts (ENCs) or any geo-referenced
chart, map or photo image, allowing the operator to
intuitively develop AUV missions using simple point-andclick navigation.

Gavia Aids Cutter Discovery
Late last year, the US Coast Guard
cutter Alexander Hamilton was found
with the aid of a Gavia AUV, 67 years
after being torpedoed by a German
U-boat in January 1942, while
escorting a convoy to Iceland.

employed as well. As the Gavia AUV
is a modular system it was possible
to insert the GeoSwath module when
required. Navigation of the system was
from a Doppler velocity log (DVL)-aided
inertial navigation system (INS).

Within sight of land, the final
resting place of the Treasury class
Alexander Hamilton WPG-34, was
finally identified in September 2009,
during an Icelandic coast guard
(ICG) operation using a Gavia
AUV. This was the first US loss in
the Atlantic after the Pearl Harbour
attacks on 7th December 1941.

From the data gathered, it was
possible to ascertain that the vessel is
lying on its starboard side roughly at a
45deg angle in around 95m depth. It
was also possible to see the evidence
of the massive damage from the
torpedo which left roughly an 11m-long
hole in the bottom of the ship. Further
video data from the ROV of the ships’
running gear determined without a
doubt that this was the Alexander
Hamilton.

Shortly after receiving a new aircraft
with specialised pollution detection
equipment in July 2009, the ICG
detected traces of oil on the surface
invisible to the naked eye in an area
not known to contain any wrecks.

According to Capt. Halldór Nellet, chief
of operations, ICG: “The Gavia AUV
proved to be a powerful tool in the
Icelandic Coast Guards identification of
the Alexander Hamilton, providing us
with a clearer picture of the vessel in its
entirety including the damage sustained
and how the wreck lies on the sea
bottom, through high quality side-scan
and bathymetric data from a man
portable platform and was a valuable
asset in this operation.”

Underwater Vehicles

.....
The finding of the Alexander Hamilton
is historically significant as it is the first
ship lost by the US in the Atlantic, and
for the fact that 20 men who were killed
during this torpedo attack went down
with the ship.

Soon thereafter, a survey vessel was
dispatched to the area which did
a multibeam sonar survey using a
relatively low frequency system.
While able to survey large swathes of
the ocean bottom, it was not able to
provide much resolution on contacts.
It did reveal, however, an uncharted
wreck.
As a result of these findings, a
subsequent operation was planned
with the ICG cutter Ægir, in order to
identify the wreck. It also attempted
to try and obtain higher resolution
sidescan sonar and bathymetric data
from a Gavia AUV and video footage
from an accompanying remotely
operated vehicle (ROV).
The Gavia AUV was operated from a
rigid inflatable boat from the Ægir in
sea state 4–5. Small boat operations
in these conditions were quite difficult
for the AUV operators. The high
swells and limited visibility presented
challenges both for launch and
recovery and, to a greater extent, the
visual relocation of the vehicle, even
with a known GPS position.
The Gavia AUV that was used during
the operation was equipped with
a 600kHz Side Scan Sonar and
a 500kHz GeoSwath module was

Recovery of Gavia AUV to Icelandic Coast Guard RIB

Mission Record for Gavia
Hafmynd and Fugro Survey in a joint
initiative with Woodside Energy, have
successfully trialed a Gavia Offshore
Surveyor AUV down to a subsea
depth of 1000m. This significantly
surpasses the previous maximum
recorded depth of 220m achieved by
a Gavia vehicle.

The record-breaking dive to 1000m
was part of a series of customer
acceptance trials recently completed
offshore Perth, Australia. The AUV
was set to run a grid of survey lines
at an altitude of 12m above the
seabed, recording both side-scan
sonar and swath bathymetric data.

The Gavia’s modular configuration
enables the inclusion of various
payloads in addition to the base
vehicle configuration, such as an
inertial navigation system, GeoSwath
bathymetric sonar and additional
battery modules for increased
endurance.

This was followed by a survey
line run at only 2m above the
seabed, designed to collect seabed
habitat photographs. Dive time
from the surface to 1000m was
approximately 30 minutes. Based on
this expected survey, the duration at
this depth could exceed 6 hours.
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HUGIN Portable

A HUGIN 1000 portable AUV system
was recently demonstrated to the
Korean Navy.
The portable AUV system is fully
containerised into one 20ft ISO
container for storage, battery
management, vehicle maintenance
and launch and recovery (LAR), and
one 10ft ISO container for mission
planning, vehicle checkout, mission
execution and post-mission analysis
(PMA). This advanced AUV system
covers a wide range of operations
like mine countermeasures, route
survey and high-quality bathymetric
mapping surveys in areas of interest.
The main advantage of the HUGIN
AUV is its small overall system
footprint. This is primarily due to
the multi-function 20ft container
providing AUV storage, shipping,
maintenance, battery charging
launch and recovery facilities. Due to
compactness of the 10ft operations
container, only two operators are
needed for the entire operation.
The system allows fast and
easy mobilisation onto vessels
of opportunity due to ISO

containerisation, well-defined and
simple interface points, and the
self-sufficient nature of the system.
The entire system fits on a standard
truck, and can use all standard
shipping methods, including
overnight airlift to anywhere in the
world.
AUV operations are run directly
from the 10ft ISO container, with
no need to tie into a ship’s systems
or internal spaces. In the portable
system, a Kongsberg High-Precision
Acoustic Positioning (HiPAP) 350
system and a tow-fish transducer
for acoustic communication are
included, as well as a Kongsberg
SeaPath system for accurate ship
reference position and attitude.
The 20ft container includes a twostage LAR ‘stinger’ (hydraulically
controlled hinged ramp) which
allows AUV operations from
vessels with a stern freeboard of
up to 5m. Both ISO containers are
insulated and equipped with heating
systems to enable operations in
Arctic environments, as well as air
condition system for operations in
tropical climate.

Recent Demonstrations
The HUGIN 1000 Portable AUV
System was recently demonstrated
in Korean waters. The operations
were carried out by Kongsberg’s
AUV Department in close
cooperation with the Agency for
Defense Development (ADD) in the
Republic of Korea (ROK).
The sea trials took place south-west
of the city of Busan and covered
both search for mines in shallow and
deeper waters. The HUGIN AUV
executed all test dives autonomously
without problems in up to sea state
four.
“It took one week, from start of
transportation in Horten to the time
the HUGIN 1000 first touched the
Korean waters,” said Svein Otto
Schjerven, manager of the HUGIN
AUV.
“The first operation of this kind using
the HUGIN 1000 system was a great
success and demonstrated fully, the
capacity of such an AUV system.”

The Hugin AUV on a Korean naval vessel

The AUV in its 20ft container
Inset: Installed on a Krean Navy vesse
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Definitive ROV Navigation
For over 30 years Kongsberg Maritime has been leading the way in manufacturing
underwater cameras, lamps and imaging sonars for today’s demanding ROV, plough and
trencher navigation, surveillance and inspection tasks.

• Dependable colour zoom inspection cameras
• Affordable HD cameras with HD-SDI output
• Extremely low light BIT navigation cameras
• Powerful High-Intensity Discharge and LED lamps
• Robust digital Pan & Tilt and Rotator units
• Versatile high-resolution scanning sonars
Innovative design and technology, unrivalled build quality and exceptional image quality
ensure Kongsberg’s products offer the best price-performance and reliability.

To discover more, please contact Kongsberg Maritime Ltd
tel: +44 (0)1224 226500 email: km.camsales.uk@kongsberg.com
http://www.km.kongsberg.com/cameras
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Trenching Control System
The Aberdeen-based ROV
manufacturer Sub-Atlantic has
completed the assembly and
integration of a power and control
system to an underwater trenching
vehicle for CT Offshore of Denmark.
The £500 000 project, which took
just six weeks to complete, was
a departure from the normal type
of system built in the Aberdeen
factory.
The tracked vehicle is believed to be
one of the most compact systems
ever built. Its first deployment will be
aboard the dynamically positioned
vessel MV Nico working on a wind
farm in the UK sector of the North
Sea.

The bespoke system was designed
by CT Offshore and GEO Marine with
specialist input on propulsion and
advanced control systems from
Sub-Atlantic, specifically for operating
in the hostile near-shore environment
of fast moving, turbid waters.
The vehicle uses a Sub-Atlantic
surface transformer running a
Comanche ROV powertrain which
comprises four horizontal and three
vertical SPE 250 brushless thrusters.
The Sub-Atlantic-supplied surface
control unit operates subCAN control
software for advanced operations
and diagnostics down to circuit-board
component level and employs a
specialist survey pod for control and
diagnosis of the survey sensor suite.
Sub-Atlantic-built hydraulic power
units, motor and compensators
were also integrated into the
vehicle.

CT Offshore’s underwater trenching vehicle

Observers
Subsea Tech has delivered four
Observer ROVs to the Gendarmerie
Maritime (French Coast Guard). Two
will be used in le Havre harbour,
while the other pair will be used in
Marseilles.
The vehicles are to be used
mainly for commercial ships’
hull inspection but could
be also involved in various
investigation and expertise
missions.
The ROV measures 17.7ins long
and can operate in 500ft water
depths at a speed of 3.5kts.
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In its standard version, it is equipped
with two high definition/high sensitivity
cameras and can carry a mini sonar
(Tritech Micron DST or equivalent) and
a two-function manipulator.

Perry Slingsby Systems (PSS) will
deliver the first of its latest generation
Triton XLR ROVs to the offshore industry
this month and has announced a further
contract win for the XLR in deals totalling
£3.8million.
Earlier, the company had completed
work on the first of the custom-built
XLRs for the Romanian client Grup
Servicii Petroliere (GSP), which will see
its immediate deployment in offshore
Russia.
Now, PSS has announced a
second contract win, which will
see it provide another XLR
system to Technocean with
delivery in June 2010.
The XLR is the latest evolution
of the successful Triton
series and ‘baby brother’ to
the heavy-duty XLX. Designed
and manufactured by PSS, the
125hp vehicle has been designed
for drill and light construction work
and incorporates the latest controls
technology, the revolutionary
integrated real-time control engine
(ICE), intuitive graphic user interface
and ergonomic pilot control consoles
with touch-screen technology.
“The XLR is the next step in the
evolution of subsea systems which
started with the XL,” said Rory
Satterfield, VP – Products Division,
Triton Group which owns Perry Slingsby.
“Our aim was to create an innovative
system which offers the utmost
in efficiency and reliability for the
lightweight end of the market.
“A key element in its success is its
compatibility with the XLX and other
vehicles. This allows subsea operators
to be fully flexible in the scope of
jobs they can undertake and cross
utilise various parts such as thrusters,
umbilicals, cameras and valve packs.
“Each of these systems are built to
order, so they can feature a range of
components tailored specifically to
meet the needs of our customers who
operate in some of the most challenging
and demanding environments,” said
Slatterfield.

Subsea Support Course
The Underwater Centre, along with
Lochaber College UHI, is set to
deliver a brand new qualification
specifically to target those living in
the local community. It has been
designed so that previous subsea
experience will not be necessary.

Underwater Vehicles

XLR

.....
The remotely operated vehicle
(ROV) subsea support skills course
was devised and written in just
over three months and has been
fully accredited by the Scottish
Qualifications Authority (SQA).
A total of eight students will be
selected for the course, which is
being funded by the European
Social Fund and is due to start at the
beginning of next year.
The 18-week course will cover
a range of subjects including
electronics, ROV systems, fibre
optics and lifting equipment. Central
to the course will be the hands-on
experience of flying a vehicle and
training in lifelike conditions.
Students will be based at the
Underwater Centre for 10 weeks
and at Lochaber College for the
remaining eight.

The Perry Slingsby Systems
XLR

“The new acquisition will be
installed onboard the GSP Prince,
the geotechnical and diving/ROV
support vessel which entered the
company fleet in September 2009.
“At the moment, we have firm
operational commitments both
for the vessel and the subsea
equipment featuring the custombuilt XLR ROV, in two of our
offshore construction projects,
Galata and Olympia,” said Fanel
Hahui, GSP’s chief executive
officer.
“We will also use the Triton XLR
ROV in subsea operations carried
out under the TPAO contract. The

vessel’s operation is currently under
review for this contract”,
At present, GSP is carrying
out three offshore construction
contracts with a total value of over
US$400 million.

Students who complete the course
will then be able to work in the
ROV sector which is set to see a
significant growth in the next four
years, according to a new report
from top industry analysts Douglas
Westwood, which has revealed that,
following a slow down this year, the
ROV industry will be worth
$3.2 billion by 2014.

GSP’s new XLR ROV is rated up to
2000m with 125hp. It comes with an
extended length tether management
system that is compatible with either
the XLR or XLX vehicles.
The Technocean vehicle is rated to
3000m and will be delivered with a
tether management system complete
with Det Norske Veritas rated power
system and specific tooling skid.

The Underwater Centre
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Over recent years, SMD has
been gradually planning its nextgeneration remotely operated
vehicle (ROV) system. This
would incorporate all the latest
technological advances and
operational experiences that the
company had gained with its
Q-series of ROVs.
The result is the new Atom.
This entry-level hydraulic workclass ROV is designed to carry
out applications that require more
power than electric vehicles, yet
can operate from a limited deck
space, such as drill support work
from older rigs or smaller barges.
The model supersedes SMD’s Quark
and Quasar Compact models while
sitting below the medium sized
Quasar and flagship Quantum in
SMD’s work-class vehicle range.

Atomic
Power

The Atom measures 2m in length
and 1.5m in both width and height.
It is rated up to 3000m, although
there are no major issues in the
basic design that would prevent it
from going deeper. SMD is currently
constructing a unit for a client using
much of the same componentry, but
designed for use in 6000m water
depths.
“We have listened closely to
clients” said Mark Collins, SMD
sales manager, “and learned a
considerable amount about their
specific and predicted future
demands since we brought out the
Q-series vehicles three years ago.
We quickly recognised that most
common requirements from an
operator was an ROV with a small
footprint yet retaining the power,
toughness and rigidity necessary for
full-sized manipulator work.
“We have been able to achieve
this favourable size/power ratio
in the design by a combination of
advanced structural design and
component miniaturisation.”
The Atom incorporates a small,
light Curvetech hydraulic power
unit in either 60 or 100hp variants.
This feeds hydraulic energy to both
propulsion and tooling circuits.
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SMD’s new Atom ROV design

“This fully hydraulic system we have
engineered negates the complexity
of two independent propulsion
and tooling technologies that are
commonly found on equivalently sized
electric ROVs,” said Collins.

This approach has all but eliminated
the need for the historically
large air-filled control pod that is
characteristic of many ROVs. The
new pod is a quarter of the size of
the old design.”

“We have also modified the control
system, incorporating high density
electronics to ensure components are
as small as possible.

The design employs twin, highdensity multiplexers located in the
junction boxes on each side of the
vehicle. The multiplexers act as

network hubs for the processing carried out
at the surface, with each subsea component
acting as a separately addressable network
node. This allows components to assess their
operational status and flag any faults that may
occur.
The twin units function independently to offer
redundancy as well as an exceptional number
of spare instrument channels.
“This arrangement allows us to switch over in
the event of a problem occurring when in the
water,” Mark Collins. “If one should fail, we can
still carry out a lot of work or at least recover
the vehicle safely.
“Because the multiplexers are located in the
junction boxes, they are immersed in oil, not
in air. The packaging is much smaller and
all the input and output connections to the
instruments can go straight into ports in the
face plates, rather than from the main pod
through harnesses to the junction box. The lack
of complexity results in increased reliability.
In a strategic departure from the Quasar
Compact, the designers have opted for a
welded aluminium frame. This makes the frame
deceptively light, however, the I-beam gives it
rigidity and enough integral strength to hang
third party instruments and tools packages on
the frame.
“There are four tooling points at the bottom as
well as on the back,” said Collins “It is therefore
possible to hang half a ton at half a metre off
the back of the ROV. The lack of cross-bracing
and the use of miniature components keep the
areas at the front and sides of the ROV clear
for maintenance access.”

Supporter 12 Sold to DOF
Kystdesign has signed a contract with DOF for delivery of a
Supporter work-class ROV. The Supporter will be installed
on Scandi Vega, a new inspection, repair and maintenance
(IRM) vessel and shall perform subsea inspection and
construction work.

Underwater Vehicles

.....

The ROV is enclosed in a lightweight, high-strength aluminium
alloy frame with stainless-steel fasteners, which gives the
Supporter a weight (in air) of 2450kg. It has a 3000kg throughframe lift capacity, although the main frame certified by
Det Norske Veritas, to a single weight lift of 6000kg.
The buoyancy is provided by a single syntactic foam block,
with extra blocks – or indeed ballast – available depending on
the application.
For inspection duties, there are eight cameras illuminated
by ten 250W dimmable lights. The system is capable of
handling an additional 18 survey sensors simultaneously.
The instrumentation includes an array of devices, including
navigation/tracking, north-seeking gyro and obstacle avoidance
sonar.
The internal architecture and the hydraulic components have
been completely designed in-house. It has a payload of 220kg
and can be fitted with manipulators, tool basket and skid. The
underwater tools and manipulators include a five-function
grabber and a seven-function Schilling Titan III manipulator.
The vehicle includes three 300mm vertical thrusters and
four 300mm vectorised horizontal thrusters, which give it a
horizontal bollard pull of 520kg and a speed of 3.5kts.

Surrounding the metal frame are resilient
quick-release polypropylene crash frames
which protect the extremities from impact
with subsea structures or the side of the
deployment vessel.
The Atom has two vertical and four horizontal
Curvetech thrusters. The horizontal thrusters
are mounted directly on the frame, which
means that it is possible to remove the
buoyancy with the thrusters remaining on the
system.
The Atom can provide nearly 500kgf of
horizontal thrust – at least 50% more than
an equivalent sized electric ROV. This is
particularly useful in high current operations,
and there is also the option of diverting all the
hydraulic power to tooling.

The Supporter ROV

UT2 February March 2010

41

Subsea News

Subsea

News

First Project for Normand Subsea
Subsea 7’s new state-of-the-art remotely operated vehicle
support vessel (ROVSV), the Normand Subsea, has
commenced her first project for Shell in the Ormen Lange
field in the Norwegian sector of the North Sea. The lifeof-field vessel will be utilised exclusively to service the
long-term underwater services contract Subsea 7 holds with
Shell entities operating in Europe, for inspection, repair and
maintenance programmes. The Normand Subsea’s first
workscope at Ormen Lange includes template and pipeline
inspections and ship wreck surveys.

Guara
Petrobras, with its
partners BG and Repsol,
has signed a letter of
intent with engineering
consortium of Schahin
and Modec for the
chartering of a floating
production, storage and
offloading (FPSO) vessel
for the Guara prospect in
the Santos basin pre-salt
Block BM-S-9.
The agreements cover a
20-year lifespan and the
field is expected to go
onstream in late 2012.
Guara holds between
1.1 and 2 billion barrels of
oil equivalent. The FPSO,
is capable of producing
120 000 barrels of oil and
5 million m3 of gas per
day.
The FPSO calls for 65%
local content. The hull
will be converted abroad,
but its several modules
integrated in Brazil.
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The vessel, which is on long-term charter from Solstad
Offshore, has a unique combination of capabilities that
include a fully enclosed hangar; built-in 35t module
handling system (upgradeable to 65t); 150t; heave
compensated crane; an extensive spread of two work
class ROVs four observation class ROVs all equipped
for 1200m depths; a hull with five moonpools; a well
treatment system and an extensive online and offline
survey suite. It also has on-board facilities for a ship’s
complement of 90 people.

Aseng

SBM Offshore has signed a contract with
Noble Energy for the provision, lease and
operation of a FPSO for the development of
the Aseng field, located in Block I offshore
Equatorial Guinea, at a water depth of
approximately 1000m.
Technip has also been awarded a lump sum
contract by Noble Energy for Aseng.
Technip’s scope includes engineering,
supply, installation and pre-commissioning
of the 30km flexible pipe system, including
six flexible risers and flexible flowlines and
jumpers.
The contract also includes the installation
of the subsea production system, including
manifolds, flying leads and umbilicals.
These umbilicals will be fabricated by
Duco, Technip’s wholly owned subsidiary in
Houston, Texas, under a separate contract.
Technip’s operating centre in Paris, France,
will execute this contract. All flexible pipes
will be fabricated at the group’s plant in
Le Trait, France.
Offshore installation is scheduled to be
carried out mid-2011 using the Deep
Pioneer, one of Technip’s deepwater
construction vessels.

Papa Terra
Chevron’s Brazilian subsidiary will
proceed with the development of the
Papa Terra project as the company’s
second deepwater development
offshore Brazil. When completed, it will
represent Chevron’s largest investment
in Brazil to date and is expected to grow
the company’s production capacity in
the country. This was established with
the 2009 start-up of the Frade project.
Situated 110km (70 miles) offshore in
water depths of approximately 1190m
(3900ft), Papa Terra is a heavy oil
subsea development located within
Block BC-20 of the southern Campos
basin. The project will feature the first
tension leg well platform in Brazil which
will be connected to a FPSO vessel.
The completed facility will be capable
of producing up to 140 000 barrels of
crude oil per day. First production from
the Papa Terra project is expected in
2013.
Chevron holds a 37.5% interest in the
Petrobras-operated Papa Terra project,
which it estimates will cost $5.2 billion.
The project is estimated to recover
380 million barrels of oil.

Kitan

Espadarte

Subsea News
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Bluewater has received a letter of award from ENI for the chartering,
SBM Offshore has received an order
operation and maintenance of the upgraded FPSO Glas Dowr,
from Petrobras for a lease-and-operate
complete with mooring system including provision of logistics and
contract concerning the Brazilian
ancillary services for Kitan.
company’s existing FPSO Espadarte for a
period of 18 years on the Baleia Azul field
The Kitan field is situated in the joint petroleum development area
offshore Brazil. The FPSO Espadarte will
(JPDA), approximately 170km south of the Timor-Leste coast and
be disconnected from its current location
500km north of the Australian coast, and is located in around 344m
at the Espadarte field offshore Brazil. After
Editorial deadlines are the first week of the month prior to publication
of water depth. It is located in the permit 06-105 – an area jointly
transfer to a shipyard, the FPSO will be
administered by Timor-Leste and Australia.
modified and upgraded for the new project
then
transfer
back
to Brazil
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word will
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One reason may be that they are too diverse – a subsea engineer is rarely concerned with drilling or
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The magazine goes to members of the Society for Underwater Technology, the most influential and active Society of its type. It is also sent to qualified non-members, academic bodies and libraries around
the world.
Importantly, it is represented at the major subsea and offshore exhibitions around the world at which
the Society both co-organises and attends. It is also distributed at the many subsea training
courses that are organised by the Society, embracing tomorrow’s engineers and technologists.
It is, furthermore, distributed at branch meetings in Aberdeen, Australia and Houston as well as local
conferences at which the local branches attend.

High integrity pipeline protection
systems (HIPPS) to allow the safe
shut-down of the high pressure
wellstream in emergencies

From the manifold, the wells are connected from rigid super-duplex spools, with
separate control jumpers to each of the
Jura well sites.
Conversely, at the Forvie end, there is a
small towhead (60t, 12m long) with simple
valve assemblies and terminations into the
jumpers and spools that connect to the
existing manifold.
Tubular steel support frame
with a length of 40.16m, and a
design weight of 463t

For example, wall thicknesses of up to 36mm are necessary to withstand the conditions. These were predictably
very difficult to weld. However, suitable procedures were
developed and utilised successfully.
Jura’s high integrity pipeline protection system (HIPPS) will
be one of the few of its type in the world located
subsea.

Cryogenic cooling spool The product
from the Jura wells has to be cooled
so that it does not exceed the
maximum reception temperature at
the Forvie manifold

Choke valves

Sleeve pipe
329mm,
7.1mm wall

Power, signal and
control lines
8 cables and
2 ﬁbre optics
6 at 0.5in
3 at 1in
Production pipe
8in (219mm),
20.6mm wall
Super Duplex
Spacer
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What is now considered a prototype for
this advanced system, was developed
through a Joint Industry Project in 20002003 and installed at CNR’s Lyell field in
2005 in 150m water depth. This prototype
MultiBooster pump has now gained more
than two years of operating experience
without any failure. What puts the King
development into the record books,
however, is the depth and step-out
distances involved. At depths in excess of
1700m below sea level, the King facilities
are in water almost twice as deep as the

Towing
route to
Jura

Process valves

Jura Module 2
retrievable module with a length
of 11m, a 5.6m width and a
6.95m height. It weighs 85t

Multiphase ﬂow
meter (back) to
monitor ﬂow

Power distribution

Along with the subsea pumps, a number
of other technological barriers were
challenged to support the King project.
One such was the long distance, high
voltage distribution system capable of
controlling multiple pumps at different
speeds using advanced variable-speed
drive systems. This had to overcome two
challenges: an overall system design
that avoided ‘cross talk’ or interference
between high voltage and low voltage
power cables, and harmonic distortion
and resonance phenomena (which
increase with step-out distance).
“When we started the work on BP
King, there was an assumption by

Aker Kvaerner were able to call on experience and practical solutions in delivering deepwater christmas trees and apply them to
the deepwater MultiBooster pump design for BP King. The Aker
Kvaerner MultiBooster pump is designed
as a modularised unit with four key components: The motor barrel, motor cartridge, pump barrel and pump cartridge.
At the heart of the system is a positive
displacement twin screw pump cartridge.
Twin screw is the leading technology
within the multiphase pump market, with
more than 80% the total installed units
using this technology.

In transit, the assembly is towed by the leading tug
with the trailing tug at the rear keeping it under tension. Along the length of the bundle are positioning
transponders and other equipment which are interrogated by the command vessel travelling alongside
the bundle.

Jura Module 1
retrievable module with a length
of 16.3m, a
5.6m width and
a 6.95m height.
It weighs 157t

“Avoiding subsea transformers has
tremendous consequences for cost
and reliability optimisation. We went
through a detailed phase with third-party
verification and convinced ourselves that
this was feasible. The electrical design is
now proven through successful start-up
and operation of the two pumps. The
umbilical and connectors are rated to
supply 6600 volts to the subsea pump’.
Umbilicals linking the pumps to the
distant control platform were developed
as self-contained delivery lines for
hydraulic ﬂuids, chemical feeds and
lubrication oil, as well as high voltage
power to the pumps and low voltage
power to the control system, so
reducing weight and cost. They also
house a new fibreoptic communications
system to ensure high speed pump
response in respect to speed and
lubricant oil pressure.

Being entirely submerged throughout the tow, the
bundle can cope with significant wave heights.
However, the pipeline can be temporarily laid on the
seabed if weather becomes sever,e and monitored
by a guard vessel to warn other sea users of its presence on the seabed.

Borneman is one of the leading providers of this technology and was selected
The Borneman twin screw
by Aker Kvaerner when it started, its
MultiBooster development almost ten
years ago. The twin screw pump cartridge for the BP King pumps
was also supplied by Borneman. The twin counter-rotating screws
can be described as an ‘infinite piston.

The bundle is towed to the infield parking area and
then maneuvered in an off-bottom tow to its final
position. The Jura towhead will be positioned 25m
south east of the production wells and tied in by rigid
spools. The towhead at Forvie will be located around
60m south east of the manifold and tied in by rigid
spools and jumpers.

the twin screw pump essentially locks-in the wellstream from
the suction inlet and pushes it firmly through into the outlet to
meet whatever pressure is in the pipeline,” said Knut Nyborg.
This design is inherently less dependent on gas content and works
with a 0-98% the gas void fraction.
Other advantages are that as it
rotates at less than 1800 rpm, making it less susceptible to wear and
because of the way it works, any
pressure surges are attenuated. The
pumping action is also less likely to
whip oil and gas into an emulsion,
making it easier to separate at the
platform. This pump is especially
useful for heavy ﬂuids.
The work with BP resulted in
a MultiBooster design that can be modified for use in a large
variety of other fields. ‘One of the advantages of the motor and
pump cartridge is that within the same barrel it is possible to fit
cartridges with different capacities. By changing the pitch and
diameter of the screw, this can provide more or less ﬂow and
pressure to suit specific field characteristics’.

High voltage wet mate
connector interface

Pressure volume regulator.
Retrievable and dually redundant,
it prevents the wellstream from
entering into the oil-filled motor by
ensuring the pressure in the motor
is higher at all times than the pressure in the pump (opposite side of
the pump)

ROV-deployable
valves

Aker Kvaerner says that with the
experience provided by achievements
like King, StatoilHydro Kristin (HPHT)
and its 3000m subsea systems delivered
to Petrobras, it is now ready to take its
pumps (both its multiphase pump and
their liquid pump) to deeper water and
higher pressure.

International Rescue

“This is a commercial breakthrough
for our other type of pump, the
LiquidBooster Pump. The pump
hydraulics (ie pump cartridge) itself
has been proven through numerous
installations topside and onshore in
heavy duty applications. A 7.5MW
version of this liquid pump was recently
delivered to the StatoilHydro Brage
platform for topside installation”.

Serpent Partners include BP,
Chevron, Kongsberg, Nexen,
Oceaneering, StatoilHydro,
Santos, Subsea 7, Transocean,

feature is currently being looked into for
several ultra deep water oil fields around
the world. It can be used in applications
where a multiphase pump is unnecessary.

A new submarine rescue system
capable of rapid worldwide deployment in the event of a submarine
accident, is in the final stages of
completion at Westhill, Aberdeen.

“We have recognised that in some
deepwater developments there are
applications where multi phase pumps are
not required because they are planning to
operate at wellhead pressures above the
oil’s bubble point, where the gas does not
ﬂash out of the wellstream.

Since 2004, Divex has been working
closely with Rolls-Royce and the
Ministry of Defence, on decompression chambers to form part of a
rescue system known as the NSRS
(NATO submarine rescue system).
This is a three-nation collaborative
programme (France, Norway and
the UK). The final design, manufacturing and assembly stages of the
NSRS TUP (transfer under pressure) system are currently taking
place, with the work being led by
Divex’s NSRS project leader Peter
Williamson.

“These pumps are highly effective and
work at pressures up to 300 bar, compared
to multiphase pumps that are limited to a
maximum of around 100 bar (maximum for
any installed multiphase pump is 50 bar as
on BP King).

rescuees in two doublelock
chambers and one transfer lock. It
is equipped with decontamination
and life support systems and is
capable of handling submariners
operating in depths of 600m below
sea level.
Apart from the obvious challenges in building a rescue system
of this size – it will be the largest
and most capable rescue system
in the world; the company was
faced with designing and
manufacturing a system that can
be deployed anywhere in the
world within 72 hours.

Submarine Rescue System

the safety fastenings that secure
the system onto the mother ship
had to be adaptable and, therefore,
designed and engineered so that
they could be used on a wide range
of vessels throughout the world.
As a measure of the quality
and safety standards employed
throughout, the system is being designed, manufactured and
tested under Lloyds Register
survey and will be Classified for
unrestricted operation worldwide.

Founding project partners,
National Oceanography Centre,
Southampton (NOC,S), BP,
Subsea 7 and Transocean, have
been joined by a host of new
partners and collaborators – both
industrial and scientific. These
vibrant new relationships allowing
studies to be carried out on
diverse deep-sea environments,
from offshore Africa, the arctic

collaborators including SEA
(South East Asia) Serpent

This could have ramifications in many areas
of oceanography, improving climate prediction models, discovering
new energy sources,
understanding controls
on fish stocks with
greater accuracy and
even providing tsunami
warnings.

Group (Universites of Hawaii,
Sydney, Technology Sydney,
Wollongong and Western
Australia); the Universities of
Louisiana State, Aberdeen
(Oceanlab), Newcastle and

Research Service, BBC

Smithsonian, Offshore Energy

Marine Aquarium, Plymouth,
NOCS and of course, the SUT.

part-time marine biologists. So
far, the project has received over
1000 hours of footage around the
world, some of which has included
evidence of new species.
Film sequences from the Gulf of
Mexico showing a large squid
at 3000m water-depth provided
evidence of a new species to
colleagues at the Smithsonian
Museum.

For more information, visit
Clam feeding
www.serpentproject.com
with blue
tentacles
or contact
Daniel Jones: dj1@noc.soton.ac.uk,
Andrew Gates: arg3@noc.soton.ac.uk
Rob Curry: r.curry@noc.soton.ac.uk

The Roving
Bat

The
hybrid
ROV/crawler
reaches the ship’s
hull by swimming in the sea
like a conventional ROV.
It then orientates along its main
axis in order to lie parallel with the
ship’s hull, staying in contact using
its thrusters. It then crawls along the
walls to be inspected using its tracks.

Two Comanches for Bluestream
Sub-Atlantic has received a
£1 million order for two Comanche
electric ROV systems from
Bluestream. Each system will be
fitted with five- and seven-function
Schilling manipulators, a 15KW
hydraulic power unit for intervention
tooling and a fibre-optic survey pod.
Survey sensors and up to six cameras give the controller good awareness underwater. The Bluestream
contract will also include
Sub-Atlantic’s Tether Management
System (TMS).

In August 2007, the first end of the cable loop
was connected to the University of Victoria’s
shore station in Port Alberni. In November, the
other end of the cable was winched ashore,
closing the loop which lies as deep as 2600m.
An ROV has inspected sections of the cable
route to ensure proper placement and burial.
Alcatel-Lucent designed, manufactured and
installed much of this infrastructure equipment
and technology.

Giant clubsponge Chondrocladia gigantea

Further deepwater Gulf footage
has yielded evidence of two new
genera of large siphonophores,
both in excess of 40ft in length. A
simple baited trap, made out of a
soft drink bottle deployed from a
BP rig in Angola was retrieved by
ROV after a day and contained six
completely new species of shrimplike amphipods.

This ROV will soon be
delivered to Petrobras,
which will operate it on a
number of its FPSOs, located
offshore Brazil. Petrobras’
research centre (Cenpes) is
supplying the array of ultrasonic
sensors which will be used to
measure the wall thickness of the
inspected ship hull.

These nodes will eventually support more than 200
interactive sampling instruments and sensors, as well
as video cameras and a

....

ROVs
Bat Mobile
ECA HYTEC has
recently completed
the manufacture
of the Roving Bat,
its new ship hull
inspection ROV.

Led by the University of Victoria, NEPTUNE
Canada will relay data to researchers, educational institutions and the public via the Internet. Scientists will be able to investigate such
global processes as major ocean currents,
active earthquake zones, creation of new seaﬂoor and rich environments of marine plants
and animals.

The first phase of NEPTUNE Canada was
completed recently after the cable laying vessel
Ile de Sein returned to Port Alberni after laying
and partially burying 800km of powered fibreoptic cable, repeaters, branching units and spur
cables on the ocean ﬂoor.

Centre, Houston, the National

Gorgon’s head basket star Gorgonocephalus caputmedusae

remotely operated vehicle (ROV), as they
collect data and imagery from the ocean
surface to beneath the seaﬂoor.
The nodes will be connected by 800km
of powered, electro-optic cable connected
to a shore station in Port Alberni, British
Columbia.

Phased Installation

Natural History Unit, USGS,

Barents Sea, USA, Australia, the
North Sea, West of Shetland and
Norwegian margin.

complete, NEPTUNE Canada will
consist of a network of five subsea
nodes spread across the northern
Juan de Fuca tectonic plate in the
north-east Pacific.

Subsea node

NEPTUNE is an acronym for NorthEast Pacific Time-series Undersea
Networked Experiments. When

Texas A&M, The Australian
Museum, Aberdeen Fisheries

A vital component of the project
involves materials sent by ROV
pilots employed offshore operators.
Researchers see any
interesting footage of
marine creatures,
while the ROV
pilots become

As well as carrying out this international project, Divex is also
completing design projects and
orders for the energy industry that
includes a number of 6, 12, 18 and
24-man saturation diving systems
for a range of global subsea
companies.

he NEPTUNE Canada
project could revolutionise
the understanding of the
oceans in the same way that the
Hubble telescope is changing
mankind’s understanding of outer
space. It will add a new
dimension to observing
underwater processes.

and Woodside, with associated
partners and scientific

Exploring the deep-sea is
expensive, so as part of a normal
working day, an idle deployed
ROV could use this spare time
for scientific and environmental
research.

Oceanology
4D Underwater Observatory

T

Total Corporate Foundation

Five years later, the SERPENT
(Scientific and Environmental
ROV Partnership using Existing
iNdustrial Technology) project
places the submarine technology
of the oil industry into the service
of marine scientists.

The pump module is lowered down
onto the vertical connector of the
pump ﬂowbase manifold.

for streams with a high gas content,
we also see a need for a liquid
booster pump,” said Nyborg. “We are
currently delivering such a pump for
StatoilHydro Tyrihans project. While
this is designed for raw sea water
duty, the same pump can be used for
liquid hydrocarbons with little or no gas
present.”

Serpentine Gallery

Starting out as a two-week pilot
study with BP in the West of
Shetland drilling area using two
ROVs onboard the MSV Regalia,
experiments documenting species
behaviour and distribution around
an active oil field development
soon found behavioural traits of
known species that could never
have been predicted.

Each pump
station is
mounted on
a suction
pile with the
pump installed
inside a
manifold, and
measures
33x20x13ft
and weighs
92t

The wellstream enters
through the vertical
connector on the inlet
side of the pump

Partners

P RO J E C T S E R P E N T

A typical ROV

What’s the difference between the
pilot of a remotely operated vehicle
(ROV) and a marine biologist?
A unique project, SERPENT, is
blurring this distinction.

The ROV panel
interface allowing
remote hookup and
override

Retrievable
subsea control
module

Aker Kvaerner did not supply the BP King
umbilical, however, the Umbilical Business
Stream of Aker Kvaerner Subsea can
also deliver such umbilicals. They are
currently delivering a combined power and
service umbilical for installation in 2700m
water depth for Petrobras’ Cascade
and Chinook development. They have
made significant ground in developing an
expertise in deepwater umbilicals. They
have also pioneered carbon fibre umbilical
technology to solve integrity issues in
really deep water.

Offshore

ROV Technology

The Pump
The pump has four parts:
the motor barrel and
cartridge, and the pump
barrel and cartridge.
The installation does
not require a specialised
running tool. It is linked to
a wire and lowered into
position

Project Serpent

S U B S E A P RO C E S S I N G

King of the Deep

all parties that there should be a
subsea transformer to reach the
pumps 20-30kms away,” said Nyborg.
‘Our electrical engineers, however,
challenged that assumption by showing
the feasibility of transmitting the power
without a subsea transformer.

Offshore

“Going from the 150m prototype on
CNR Lyell to the 1700m machine
on BP King in only two years is an
achievement, considering it took a good
10 years for the subsea tree industry
to take the same leap,” said Nyborg.
“However, it is precisely because we
as a subsea company have spent time
learning the lessons in extending the
operational depth for conventional
subsea equipment, that we were able
to apply these to subsea pumps. Aker
Kvaerner Subsea is the only company
that is involved in both subsea pumps
and subsea trees”.

King Pin

The bundle is designed to have buoyancy, this objective being achieved by encasing the bundled pipelines
and control lines inside a carrier pipe. Subsequently
ballast chains are attached to the carrier pipe at
predetermined intervals, providing additional weight
to obtain the desired submerged weight.

Distribution Unit

Pipeline Bundle

The pipeline bundle consists of a super-duplex 8in line as well as
chemical injection, hydraulic and electrical control lines surrounded by
a large diameter carrier pipe, which provides positive buoyancy for the
bundle. The pipeline position and integrity is maintained by spacers
with the centre of gravity positioned below the centre of buoyancy.
Carrier pipe
693mm,
10mm wall
Insulation
22mm

The bundle fabrication
process includes the
use of two fabrication
halls and a special rail
track extending over the
Caithness moors using small rail bogies to support
the pipelines. The Wester facility can accommodate
a total of 27km of pipeline bundles in varying lengths
– 7.8km being the maximum single length. At launch,
the bundle is hooked up to the large tugs via launch
wire and pulled seaward with hold-back applied from
a land-based winch. The A99 lifting road bridge
has to be raised to allow passage of the trailing end
towhead.

previous deepest installation of multiphase pumps. They are also positioned
over 29km (15 miles) from the Marlin
tension leg platform – well over twice
the previous record distance from a host
platform of 6 miles.

Lophius piscatoris (anglerﬁsh) West of Shetland

Fabrication commenced at
Subsea 7’s pipeline bundle fabrication facility at Wester site in Wick, NE
Scotland, in October 2007. Offshore
operations are due to take place in the
near future using a construction support vessel and a diving support vessel
from Subsea 7’s ﬂeet.

Subsea Processing

Subsea Tiebacks
The infrastructure essentially consists of a 3km, 8in pipeline bundle
with a towhead at either end. At the
production end, it will be connected
to the two subsea wells on Jura,
while at the other end, it will be
connected into the existing Forvie
North subsea manifold. From there,

Subsea 7 was awarded the contract
by Total for the design, fabrication and
installation of the 3km long pipeline
bundle system using the controlled
depth tow methodology (CDTM).

“To date Jura is our largest and heaviest towhead manifold and is designed

“A fundamental challenge to the oil
industry is to recover the maximum
amount of hydrocarbons from already
discovered deposits,” said Knut Nyborg
Vice President – Processing and
Boosting at Aker Kvaerner Subsea. “The
two pumps on King (one for two wells
and one for a single well) are expected
to enhance production by an average
of 20% and increase recovery by 7%,
as well as extend the economic life of
the field by five years. This technology
has the potential to unlock significant
resources that would otherwise remain
unrecoverable”.

Bluestream recently took delivery of
its second Sub-Atlantic TMS for one
of its existing ROVs enabling longer

Stage 2 of the installation process – scheduled
for autumn of 2008 – will see the five 6.5-tonne
nodes being deployed at strategic points along
the loop. The first live data ﬂow is targeted for
late 2008. A similar array on the southern Juan
de Fuca tectonic plate is being planned by US
agencies, and installation by the University of
Washington should be complete by 2013.

excursions at greater depth.
Bluestream’s ROV Business
Manager, Michel Hebert
commented: “Sub-Atlantic’s
Tether Management systems
have shown reliability in the
harsh environmental conditions
in which Bluestream’s projects
use them. Our experience with
the TMS systems is one of the
main reasons why we have
selected the Comanche. We
consider it to be the most capable vehicle on the market for
the tasks we wish to carry out,
which are survey, inspection and
construction work.”
Sub-Atlantic has already supplied six systems this year,
with another 14 due for
delivery to customers
worldwide by the end
of 2007.

New Supporter
Riise Underwater Engineering
(RUE) will take delivery of
Kystdesign’s Supporter ROV. A
fully integrated system, with ROV
and TMS handling system and
winch, will be delivered late 2007.
Saab Seaeye’s Panther Plus electric work ROV

“Competing pumps use helicoaxial designs in which the impellers
rotate up to 4000 rpm and create a head of pressure. In contrast,

“While this multiphase pump is designed

“The liquid pump can provide
significantly higher pressure increase
than any multiphase pump. This

“Through the testing on StatoilHydro
Tyrihans Project, we have proved the
LiquidBooster design up to 2.8MW”,
concluded Nyborg.

The system will transfer up to 72

The system had to be light enough
to be carried by suitable aircraft and
strong enough so that it could sustain the toughest of sea conditions.
Once aboard a suitable vessel,

ROV footage has revealed the extent

Continued on next page
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Workclass ROV Garages for Subsea 7

Innovative Survey System
When Maridive Offshore Projects looked for a
ROV to survey miles of different diameter
pipelines lying on the seabed in the Middle
East, they turned to Seaeye Marine (now Saab
Seaeye). They wanted a ROV to be fitted
with camera booms and a manipulator for
CP inspection, and be able to run along the
pipelines like a track.
The innovative solution found by the
Seaeye’s engineers was a curved, wheeled
skid, made to fit under a Panther Plus electric
work ROV, that could be adjusted to run on
seven standard sizes of pipe between 18 and
54ins diameter. Its maximum operating depth
is 1000m.
Simply by repositioning the wheels within
the skid’s four curved bulkheads, the ROV
can land under its own thruster power on the
chosen sized pipeline and ride along it, monitored by the operator using the two out-rigged
boom cameras fitted to the skid, together with

the vehicle’s on-board cameras. A fivefunction manipulator is available for CP
inspection as needed.
This brings the number of Panther Plus ROVs
delivered so far, to 23. Another nine Panthers
are scheduled for delivery later in the year,
bringing the total deliveries of this best-selling
electric work ROV set to pass the 30 mark by
November.
The boom in oil activity and a big increase
in survey operations, see Saab Seaeye
continue to grow with a burgeoning order
book of 23 major systems for delivery over
the next 12 months, together with its portable Falcon ROV selling at a steady rate of
two a month.
Egypt based Maridive Offshore Projects are
part of the Maridive Group. Founded in 1978,
it is a leader in marine and offshore services’
with a ﬂeet of 32 vessels.

Telecomms JV
Global Marine Systems and Huawei
Technologies are establishing a joint
venture to address the submarine
telecommunications market. Huawei
Technologies is involved in telecommunications network solutions
while Global Marine is a subsea cable
installation and maintenance company.

WWW.UT-2.COM

Left: Section of a the pipeline bundle. Above: The Jura towhead

ROV Technology

Its exploration investment was
rewarded by discoveries such as
Islay and Forvie. The most recent
project, the Jura gas and condensate development, was discovered
in November 2006 and launched
just four months after in March
2007. The fast-track development is
scheduled to come on stream in the
second quarter of 2008.

High Temperature/High Pressure

The high operating pressure and temperature from the two
subsea wells on Jura require the qualification of a number
of technologies and equipment not previously designed for
these conditions.

L

ast December, BP successfully
brought the latest phase of its
King development onstream. What
made the project notable, however,
was the successful application of Aker
Kvaerner’s subsea multiphase boosting
technology, the MultiBooster pump.
Used for the first time in deep waters,
this could now potentially herald an
increase in recovery from similar fields
around the world.

Project Serpent

JURA

for a two-well site development with
capacity for future additional tie backs”
said Senior Project Manager at Subsea 7,
Michael Fish. “Within the towhead manifold
there are two retrievable modules both of
which contain a cryogenic cooling spool,
multiphase, ﬂowmeter, SCM, choke valves,
and pressure and temperature transducers.
The Jura 1 module has a subsea HIPPS
(high integrity pipeline protection system)
which is a first for a bundle system.”

With bundle fabrication taking place at the Wester
site the Jura manifold and Forvie towhead were being
manufactured and assembled at Isleburn’s Nigg Yard
facilities. Towhead structures are normally transported
by sea route to Wick Harbour followed by a 7-mile
road journey to the Wester site. However, owing to
the dimensions and weight associated with the Jura
manifold, a new route which included building a special road and beach head
landing facility in Sinclairs
Bay was required. The
towheads were subsequently delivered using
the landing craft Terra
Marique, and transported
over the beach on selfpropelled trailers to be
hooked up to the 3km
bundle.

Subsea News

Conferences: Deep Offshore Technology 09,
Conferences: Offshore Technology Conference,
Monaco
The upgraded FPSO Glas Dowr
Houston

Subsea Processing

I

gas will be sent via an existing pipeline
to the Total-operated Alwyn North
platform with controls supplied from
Dunbar.

As part of the installation strategy, Subsea 7 selected
the controlled depth tow method (CDTM) pioneered
and developed by Subsea 7, where the submerged
pipeline assembly is towed to site using large tugs.

Subsea Tiebacks

14

Jura towhead arriving by sea

n recent years, production from
the Alwyn area fields in Block
3/15 of the Northern North Sea
has declined. This has caused
operator Total to look for other accumulations in the area that could
take advantage of the existing infrastructure and, in doing so, effectively
extend the economic life of the asset
beyond 2010 to ensure a long future
thereafter.

Control Depth Tow Installation
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They intend to establish a joint venture
(JV) to deliver end-to-end submarine
network solutions to deliver highly

UT2 AUGUST 2007

advanced global communication
capabilities.
Industry analysts forecast a huge year in
2007 with at least 20 new supply contracts
expected to be awarded totaling nearly
100 000 route-kms - largely driven by two
transpaciﬁc cable projects and a number
of medium-sized (2000-10 000km) systems.
These projections reﬂect a sustainable,
stable growth market driven by the steady
development of the internet industry.

SMD Hydrovision (SMDH) has
completed a further contract for Subsea
7 division i-Tech, for several Garage
TMS (Tether Management Systems)
suitable for handling the Centurion QX
Work Class ROV.
The garage uses the same ﬂeeting
drum and tether friendly technology as
SMDH’s Tophat TMS systems currently
used by a number of offshore
contractors. The garage systems are
constructed using high-strength steel
and aluminium alloy to balance weight,
with good accessibility and payload
carrying capability.

version is suitable for handling
lightweight and general purpose work
class ROV systems, such as the
Quasar, Quasar Compact and
Centurion QX sized ROVs. The
extended version is designed for
larger general purpose and
construction class ROV systems,
such as the Quantum and Hercules
size vehicles.

The first Extended version is currently undergoing final testing at a
ﬂooded dock test facility close to
SMDH’s premises and will be delivered to Subsea 7’s construction division in the near future. The first garage
system was designed and manuThe design offers extensive free space
within the structure to cater for large tool factured in 16
spreads and water gycol tanks etc. This weeks.
is beneficial when working in deep water
by allowing the TMS to support the
ROV for prolonged periods of time
without the need to resurface. The
height of the ROV bay can be
quickly adjusted to cater for varying tool skids. In addition, the
whole assembly can be easily
dismantled for transportation on
a standard lorry trailer.
The TMS is controlled using
SMDH’s distributed vehicle
control system (DVECS).
This is used on all TMS, ROV
systems and trenchers that
SMDH manufacture. Two
different types of garage
systems – Compact and
Extended – are now
available. The Compact
SMD’s ROV
in its garage
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Subsea News

Subsea

NEWS
DOF in Angola
Aberdeen-based specialist subsea service
company DOF Subsea has been awarded a
contract worth around $8 million by Total Angola to
provide geotechnical survey services in the CLOV
development, offshore Angola.
To undertake the work, DOF subsea will be using its
vessel the Geograph and a third party geotechnical
spread.
Garry Millard, managing director of DOF Subsea UK
said: “We’re delighted to be delivering our services
from one of our own vessels, the Geograph. The
award of this contract is in line with our strategy to
develop our capabilities and services in the Africa
region.”

Dumping Rubble
DEME Group ordered the dynamically
positioned fall-pipe rock dumper
Flintstone from Sembawang shipyard
in Singapore in 2008. The rock
dumper will be commissioned in early
2011 and operated by Breda-based
offshore specialist company Tideway.
The vessel has a load weight of
19 000t and is specially designed for
creating high precision structures on
the sea bed, and other tasks, using
rock and gravel in bulk, etc.
Key to the operation is the advanced
dual HiPAP 500, hydroacoustic aided
inertial navigation (HAIN), subsea
and dynamic positioning (DP) system
developed by Kongsberg, and the
comparatively high DP capability of
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the all electric propulsion based on six
thrusters. This allows the Flintstone to
track (a pipeline) with great accuracy
and a fast update rate at all times,
which supports the quality of the
subsea structures being built.
Use of two HiPAP 500 transducers
increases the electrical and acoustic
redundancy, and also increases
the accuracy, as it opens for
redundant measurement with position
estimation based on two independent
measurements and a quality control.
The dual system uses both
transducers to measure the position
of one single target (transponder)
by separately controlling the beam
forming and phase measurement for

each system in parallel.
HAIN Subsea combines the
acoustic measurements from the
dual HiPAP 500 and the readings
from the sensors onboard the
ROV in an optimum way. The
navigation equations update the
ROV position, velocity, heading and
attitude almost continuously based
on the readings from the inertial
measurement unit.
The advanced Kalman filter corrects
these values when new acoustic
positions and readings from the
other ROV sensors are available.
This results in improved position
accuracy and update rate, compared
to the acoustic measurements.

Acteon has formed a new business
unit, to be known as Pulse Structural
Monitoring, specifically to provide
structural monitoring equipment,
systems and services to the offshore
industry.
The business was previously
embedded within the portfolio of
group company 2H Offshore, but was
spun out as a stand-alone enterprise
to create greater focus and intensity
within the organisation, expand
the customer base and grow the
business.

“The technology in this area has
developed considerably in recent
years,” says Pei An, the head of
Pulse Structural Monitoring. “What
was once viewed as an research and
development exercise has evolved
into an established commercial
business. We need to be attuned to
customers’ requirements in a more
mature and increasingly competitive
market. These needs centre on
sound, independent advice and
guidance, highly reliable and costeffective monitoring systems and
high standards of service.”

Subsea News

Pulse Monitoring

ScanCutter
Scanmudring has developed an
umbilical/wire cutter for offshore use.
Called the ScanCutter, it is remotely
operated from a pneumatic control
panel, preventing the need for
personnel to stay close to the cutting
area. Default cable length for the
remote control panel is 8m, but can
be extended if required.

cut steel armoured umbilicals and
wires up to 54mm and ultimate tensile
strength of 1770N/mm2.

The ScanCutter can be powered
by either air pressure (8 bar) or
dedicated nitrogen bottle (5kg)
included in the spread. The
ScanCutter spread is mobilised in
a single aluminum box, for easy
handling and transport.
The simple and reliable system can

The ScanCutter

ARMS
Bowtech has developed a monitoring
system which they say could result
in significant cost savings. Called
the anchor retrieval monitoring
system (ARMS) system, it monitors
each individual mooring chain and
anchor on semi submersible drilling
rigs, eliminating up to 16 hours of
operational time per rig move.

Above: The
Flintstone Right:
Dual HiPAP 500
transducers
increase the
electrical
and acoustic
redundancy

This system is already achieving
success on a number of semisubmersible rigs around the world.
The image below is from a recent
installation in Namibia on the GSF
Rig 140.

Designed around our state-of-the-art
colour CCD 36:1 zoom camera and
utilising the latest technology in LED
lighting, the ARMS system removes
the need to ballast and de-ballast the
rig to ensure the anchors are stowed
safely.
Controlled remotely from either the
winch house or remote bridge, the
ARMS system provides safety and
security of staff and assets along with
huge cost savings every time the rig
is moved.

ARMS system improves rig mooring
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Cables and Umbilicals

Cables and
Umbilicals
Wind farm Cables
Cable contracts have recently been
placed by the consortium of DONG
Energy, E.ON and Masdar, which is
currently building the world’s largest
offshore wind farm in the Thames
Estuary.
The London Array wind farm is being
installed on a 233 km2 site located
around 20km off the UK coast. It
will be connected by subsea export
cables to an onshore substation at
Cleve Hill, on the North Kent coast.
From the substation, the electricity
will be fed into the existing 400kV
transmission network
Construction is taking place in two
phases. The first phase of 630MW,
consisting of 175 turbines and two
offshore substations will be installed
in water depths of up to 23m some
20km (12 miles) from the Kent and
Essex coasts in the outer Thames
Estuary.
This expected to be completed and
generating in 2012.
The future second phase will
add capacity to bring the total to
1000MW and will supply enough
power for around 750 000 UK
homes.

Nexans

Nexans has won a contract worth
approximately €100 million to
design, manufacture and supply the
high voltage (HV) subsea power
export cables that will connect the
London Array wind farm to the UK
grid.
The power export cable contract
comprises the design, manufacture
and supply of four 150 kV XLPE
submarine power cables to be laid in
parallel, each 53 to 54km in length,
with three copper core conductors
with a cross-section of 630 mm2 for
the main length and 800mm² at each
cable end.
Nexans will deliver two of the
cables in 2011 and two in 2012, all
of them being delivered in single
continuous lengths from Nexans’
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factory in Halden. The cables will
also incorporate fibre-optic elements
manufactured at the Nexans factory
in Rognan, Norway. In addition,
the contract also includes the cable
accessories such as repair joints and
terminations.
“This new contract is the result of
several years of Nexans’ involvement
in the offshore wind sector in general
and in the UK in particular. We are
happy to demonstrate once again
with this major contract Nexans’
ability to provide key cable solutions
for a better deployment of wind
farm infrastructures”, says Krister
Granlie, managing director of Nexans’
Umbilicals and Submarine High
Voltage Business Group.
High voltage cables for typical offshore
projects are usually produced in one
single length of about 50km. This
requires specific industrial know-how
and manufacturing technology.

They can weigh up to 120kg per metre of
cable according to the conductor crosssection. A single cable can weigh up to
7000t.
Over the past few years, Nexans has
demonstrated its expertise through
participation in many offshore wind farm
projects worldwide: Barrow, Horns Rev,
Lynn and Inner Dowsing, Wolfe Island
and others.

JDR

JDR Cable Systems was awarded the
contract for the supply of subsea power
array cables for the same field.
The scope includes the engineering,
design and manufacture of over 200km
of 33kV array cables complete with
proprietary hang-off and termination
systems, providing the essential
link between individual wind turbine
generators, wind turbine generator arrays
and the offshore substations. The cables
will be produced in 2010 and 2011.

Cable Contract
LS Cable has completed the
first-in-Korea submarine cable
factory in Donghae City,
Gangwon Province. It will
fabricated a new 250kV
submarine cable line
connecting Jeju Island and
Jindo Island, 105km away.
LS Cable received the KRW
330 billion order for the direct
current connection project from
KEPCO in February 2009.
Installation will begin in May
2010 and is scheduled to be
completed by the end of 2011.

With this project, LS Cable is
planning to establish internal
engineering and construction
methodologies with which it intends
to enter overseas markets including
Europe and South East Asia.

Cables and Umbilicals

.....
Due to strong technological barriers,
the high-voltage submarine cable
market has been dominated by a
few European companies, so Korea
previously had to import the high-tech
cables. LS Cable is now planning
to develop new products by 2013
including a 500kV submarine cable
and an umbilical cable that can
transfer even gas and water.

Shore-End Plough
Tyco has deployed a new,
top-of-the-line shore-end
plough in a recent cable
landing operation.

Prysman
Prysmian has been awarded an €18 million
contract by the Danish utility DONG Energy
to supply a complete 132kV export cable
system for the second phase of the Walney
Offshore Wind Farm project in the Irish Sea.
This project is expected to be completed by
summer 2011.

The plough, which enables
continuity of burial from
beach to deep water,
provides enhanced efficiency
and shallow water burial
capability without the need
for manual diver jet burial.
“The new shore-end plough
was an essential tool in our
recent operation and resulted
in a seamless and efficient

cable landing,” said James
Herron, managing director at Tyco
Telecommunications.
This new plough is part of an
upgrade programme to equip
every vessel with a complete set of
tools, cable ploughs and remotely
operated vehicles (ROVs), to
provide multi-mission flexibility
fleet-wide.
The new plows are capable under
suitable conditions of trenching
and burying submarine cable to a
depth of 3.0m in down to 2000m of
water depth.

The second phase of the Walney project
consists of the expansion of the existing
wind farm structure through the construction
of 51 new turbines, which will generate an
extra 183MW power.
In particular, Prysmian will be involved
in the design and supply of a submarine
and land cable system, which will connect
the offshore wind farm to the mainland
power grid. The submarine cables will be
manufactured at the Prysmian submarine
cables factory based in Arco Felice, Italy,
and the land cables at the factory based in
Wrexham, Great Britain.

Tyco has deployed a new, top-of-the-line
shore-end plough
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AGM London
By Mariam Pourshoushtari
The SUT announced the election
of its new president at its AGM on
10th December. During the meeting
aboard HQS Wellington moored
at London’s Embankment, David
Brookes announced the appointment
of Dr Colin Summerhayes, who was
also made Honorary Fellow during
the SUT’s annual awards and new
fellowship presentation.
Having graduated in geology from
University College London (1963),
Dr Summerhayes has a PhD in
applied geochemistry from Imperial
College London (1970), and holds
MSc (1966) and DSc (1986) degrees
in geology from Victoria University,
New Zealand.
Throughout his long and
accomplished career, Colin has been
involved in a number of significant
research projects concerning geooceanography and has edited and
authored various books and papers.
Since March 2004, Colin has been
executive director of the Scientific
Committee on Antarctic Research,
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based at Scott Polar Research
Institute (SPRI) in Cambridge, and a
Member of the SPRI. There he has
stimulated development of observing
systems for the cryosphere and the
Southern Ocean, co-authored two
recent papers reviewing Antarctic
climate and is co-editor of Antarctic
Climate Change and the Environment
2007–2008: A Contribution to the
International Polar Year.
He is currently a Fellow and Chartered
Marine Scientist of the Institute of
Marine Engineering, Science and
Technology (IMarEST), where he is
a member of the Science Advisory
Working Group, a member of the
Publications Review Board and an
editor of the Journal of Operational
Oceanography, of which he was a
founder.
The evening took on a different format
than previous years, as members were
invited to stay on for dinner after the
AGM and awards ceremony. The new
timetable for the event saw the AGM
and awards ceremony begin at 17:30,

Left to right: (front row) Martyn Witton,
Melissa Saeland, Dr Colin Summerhayes,
Ray Phillips
(middle row) Ben Smith, Dr Jonathan Evans,
Brian Threlfall
(back row) Bob Manson and Phil Hawthorn

followed by a drinks reception from
18:15 to 19:45, and then the dinner,
attended by 100-plus members.
The evening proved to be very
successful, with positive feedback
from all the attendees.
After the dinner, a game of ‘Heads
and Tails’ was lead by Ian Gallett,
now business development executive
of the SUT, and was eventually
won by Dr Summerhayes, who
immediately contributed his winnings
to the Educational Support Fund. The
game raised a fantastic sum of £800
for the fund, and all participants were
thanked for their contributions.
Additionally, Ian was thanked for his
many years of hard work as leading
the SUT, while Dr Bob Allwood was
welcomed in his new position as chief
executive by the membership.
Preceding the dinner was the SUT
awards ceremony, which featured

The Tom Patten Memorial Award for
outstanding final-year undergraduate
student was awarded to Melissa
Saeland of the University of Wales,
Bangor.
The BP/SUT award for the best
thesis in offshore and subsea
engineering and technology was
awarded to Ben Smith of the
University of Southampton for his
project, ‘A The development of a
bio-inspired method to recover
energy from unsteady flow’. The
postgraduate award will be presented

at the Oceanology International in
March 2010.
The Houlder Cup was awarded to
Dr Phil Nuytten for his contribution
to underwater operations. He could
not attend the awards ceremony, so
arrangements will be made for him
to receive his award at a later date.
The David Partridge Commemorative
Award, jointly sponsored by the SUT
and the former Offshore Energy
Technology Panel, was made to Ray
Phillips.
The President’s Award this year
was presented to Martyn Witton
in recognition of his long and
distinguished career in underwater

AGM Aberdeen

The Aberdeen Branch of SUT held
its Annual Dinner and AGM on the
evening of Wednesday, 2 December
2009, at the Marcliffe Hotel. An
outstanding attendance of 310 people
enjoyed a champagne reception
sponsored by Lime Rock Partners,
a four-course meal with the wine
sponsored by iicorr and a very
entertaining after-dinner speaker,
Mr Dougie Donnelly, sponsored by
J P Kenny.
The Martin Richmond Award was
presented during the dinner. The
award, in its fourth year, was set
up between J P Kenny and SUT in
memory of Martin who died from cancer
in January 2006 at the age of 52.
Martin was employed by J P Kenny at
the time of his death and was chairman
of the Aberdeen Branch of SUT.

The award is made to a mature
postgraduate student who has
performed most diligently throughout
the course under demanding and
mitigating personal circumstances.
This year the award went to Corrie
Ewart who graduated with distinction
in an MSc Oil and Gas Engineering
from Robert Gordon University earlier
in 2009. Whilst studying for his MSc
Corrie was in full-time employment
with BP as well as supporting his wife
and two children.
The form of the award is actually
derived from a separate competition
involving RGU’s Gray’s School of Art
for an original piece of artwork. The
winner of the art competition receives
a monetary award sponsored by
J P Kenny. This year the award went

technology and his tremendous
contribution to the success of the
Society in recent years. Everyone
was delighted that Martin could
make the trip from Jakarta to attend
and receive his award.
SUT Fellowships were awarded to
Phil Hawthorn, Bob Manson,
Dr Jonathan Evans and Brian
Threlfall. All attendees were pleased
to see Brian, who came from
Melbourne, Australia, to receive his
award at the AGM. Others receiving
Fellowship awards to be given
locally are Prof Segen Estefen in
Rio de Janeiro, Jim Leven and Harry
Mackay in Perth, Australasia, and
Phil Collins in Houston, USA.

SUT Reports

various awards honouring those who
have made exceptional contributions
to underwater technology.

to Lynsey Ferguson. Lynsey is
currently in her fourth year of the
‘BA (Hons) Painting’ programme.
Another award presented during
the dinner was the Award of Merit
and is given to an individual
who has made an outstanding
contribution to SUT Branch
activities, underwater technology,
the underwater industry and the
aims and objectives of the Society.
The Award of Merit for 2009 was
awarded to Mr Ron Bird of
J P Kenny/Ionik Consulting.
The mandatory game of ‘Heads
and Tails’ raised an outstanding
amount of £2615 for the SUT’s
Education Support Fund. The SUT
is grateful to all who took part and
contributed.

Artist Lynsey Ferguson presents her painting as the
Martin Richmond Award to recipient Corrie Ewant of BP
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North of England Branch

AGM Newcastle and Subsea with BP

Evening Meeting Wednesday, 25 November 2009
By Dr Jerry Baker
The first AGM of the newly formed
North of England Branch of the
Society for Underwater Technology
was held on 25 November at the
Royal Station Hotel, attended by well
over 100 people who came from as
far away as Glasgow and Fife. It was
opened by the Branch Chair, Dr Jerry
Baker, who noted that three meetings
had already been held, this being the
fourth, in the first year. He thanked all
the speakers and sponsors.
Of those speakers, five had been
members of the local committee,
and he extended the hope that other
members could suggest ideas for
future topics. Dr Baker reminded
the attendees that a formal election
will be held for admission to the
committee after the first full year of its
activity in November 2010.
Dr Baker then gave the floor to the
Honorary Treasurer, Dr Ian Frazer,
who reported that income had
exceeded expenditure by a small
amount. Thanks were expressed to

Ms Irene Spence for her administrative
work before the speakers for the
evening were introduced.
The technical presentations were
given by BP’s David Brookes, Chief
Engineer, Subsea and Floating
Systems, and Mark Worsley, Segment
Engineering Technical Authority for
Subsea Systems. David started with
an overview of BP’s projects from 2004
to 2014, and gave a fast-flowing and
lucidly erudite account of the global
BP projects in deepwater areas. He
mentioned that BP investment in
subsea engineering was scheduled to
rise from 20% to 35% by 2017 and that
the number of subsea wells –
260 subsea wells have been
developed in the last 30 years – is due
to double within the next 6–10 years.
Attention was given to characteristic
challenges facing the development
of hydrocarbon reserves from
subsea reservoirs including: highpressure high-temperature (HPHT),
subsea separation and processing,

Melbourne Branch

Developments in materials and components for new
offshore and subsea applications
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SUT Melbourne Branch in
conjunction with Trelleborg
organised a Lunch and Learn event
titled ‘Developments in materials
and components for new offshore
and subsea applications’ on the
23 November 2009 at Mitre Tavern
Steakhouse, Melbourne.
Two presenters from Trelleborg
were invited to present at the event.

Bastiaan Scheepers, manager
– Integrated Offshore Mooring of
Trelleborg Harbour and Marine,
on the other hand, gave an outline
of the developments in topsides
integrated mooring solutions, which
includes tandem mooring and ship
to ship transfer, in the emerging
floating liquefied natural gas
(FLNG) markets.

The first presenter, Ole Bjorn
Rasmussen, market development
manager of Trelleborg Offshore
Norway gave a presentation on
developments in rubber for offshore
and subsea applications.
Ole Bjorn presented an overview
of how rubber can be used for
corrosion and fire protection, and
how and why the technology has
developed over the past 10–15
years from providing corrosion
protection of risers to what is on
offer today.

Bastiaan also discussed the
docking aid systems, load
monitoring and remote release
technology, as well as classification
society requirements in Australia.
A typical layout from an actual
project was shown to the attendees
during the presentation.
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A Question and Answer session
was held at the end of the event
was deemed successful with the
attendance of 15 participants,
mainly from the subsea Industry.

hydrate and waxing formations, long
distance tie-backs, high-integrity
pressure protection system (HIPPS)
installations, increasing water depths
with attendant colder fluids and
maintaining the mechanical integrity of
the subsea infrastructure.
Mark then spoke of specific issues
under the heading, ‘Subsea Technical
Challenges and Their Solutions’. He
drew attention to incidents whose
resolution had cost many millions
of dollars, while avoidance, through
attention to detail at the design or
fabrication stages, would have cost
only hundreds of dollars.
Examples included Thunder Horse,
in the Gulf of Mexico, where buttered
welds of corrosion-resistant alloys had
failed, and Greater Plutonio, offshore
Angola, where high differential
pressures had led to seawater
contamination of injection fluids.
He also noted the problems caused
by using duplex stainless steels
for template pipework, such as
offshore Norway where templates are
favoured, because fitting the pipework
into the restricted space inevitably
leads to high stresses.
Time was given to the dearth
of application of technological
innovations emerging from R&D
programmes, and Mark pointed
out that the difficulties associated
with developing fields ‘under ice’
in the Arctic will demand increased
collaboration within the industry.
Mark expressed the need to break
the taboos on sharing problems and
their resolution between operators
and to bring the industry to a closer
correlation with the aviation Industry,
where safety and asset integrity
present similar issues of public
interest.
Both speakers stressed the need to
flatten the peak and trough cyclicity
in the industry and to embark on
endeavours to bring stability to the
markets, mitigate against cost inflation
and impact equipment lead times.
Some ideas included introducing a
greater element of standardisation in
subsea equipment through vendor
agreements and the emergence of a
subsea reliability strategy.

UT2 has launched an
online version called UT3
What is UT3?
The e-magazine project started
following a drive to increase traffic
to the website www.ut-2.com, by
including a subsea news stream.
It soon became clear that many
stories were not time-sensitive and
disappeared into the archive too
quickly. One option is to display these
stories online in a magazine format.
While this greatly increases the shelf
life of stories, it also has a number of
other advantages.
Length
UT2 is limited to 48 pages. UT3 has
no such restrictions. Pages can be
continually added until the publication
date, allowing more subjects to be
covered.
Large Pictures
These are visually appealing and can
often illustrate ideas better than words,
however, conventional print magazines
cannot use this format because of
space limitations.
Numeric Distribution
UT2 has a distribution limited by
economics to members of the SUT,
targeted and paid subscribers. UT3
goes out to these and thousands more
subsea professionals
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Geographic Distribution
Magazines are also limited by
economics as to where they are
distributed. UT3 is only limited to
people around the world that have
access to a computer
Search
The electronic medium makes it easier
to search for a specific story within the
magazine.
Advertising
While having a greater distribution,
advertising rates in UT3 are cheaper
than the already competitive rates
of UT2. For the time being, anyone
that advertises in UT2 will get an
advertisement in UT3 for free!
To subscribe, send a message to
ut3subsea@gmail.com

Move the cursor to read the page
Drag the page to read. Many feel this is more intuitive
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3

UT3 is a new online magazine
covering the subsea industry.
It does not have the space
restrictions of the print version
but has a considerably greater
geographic distribution.
Log on to the website

www.ut-2.com
and click the UT3 logo
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