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Offshore

Oﬀshore
Chevron Fuels Subsea MSc
Chevron Upstream Europe is
one of the companies driving the
development of a postgraduate
course in subsea engineering at the
University of Aberdeen.

Today, more than 50% of Chevron’s
UK production is subsea, enabling
economic development of previously
inaccessible accumulations and
contributing to extended field life.

In addition to financial backing,
Chevron’s subsea engineering coordinator John Lawson has helped
develop content for the course which
students can enrol on from January
2008. The new programme recognises
the importance of subsea engineering in
the oil and gas industry.

With some 42 000 employees, over
£2 billion worth of services and
products and over 750 companies, the
UK subsea industry sector leads the
world in experience, innovation and
technology, with Aberdeen playing a
central role in this position.

The growth of the subsea sector
has led to a growth in demand for
experienced subsea engineers that
John Lawson describes as “almost
explosive”. Compounding the surge in
demand, however, is a critical shortage
of qualified and experienced people.

Speaking at the launch, John said,
“The future prediction for growth in
subsea activities is significant, with
many technological and development
challenges, combined with a shortage of
properly qualified staff.
“Programmes such as this new MSc

will help the industry to meet its future
challenges, and clearly Aberdeen is a
perfect location geographically.”
Dr Neill Renton, a University of
Aberdeen lecturer set to teach on the
programme said, “The interest and
enthusiasm from companies and other
organisations in developing the content
for this flagship programme has been
outstanding, and exemplifies how close
participation between academia and
industry can work to the benefit of both.
“The fact that Aberdeen is a base
for such subsea expertise will be a
massive draw, both for UK students
and those working in the industry
overseas. The students will be able to
work on real life case studies and their
studies in general can have a highly
practical basis.”

65% growth in subsea spending forecast
Market analysts Infield Systems
forecasts that US$106bn is to be
spent on the global subsea market
over the next five years, including
drilling and completion, subsea
equipment and SURF (subsea
umbilicals, risers and flowlines)
pipelines and control lines. This
forecast spend is a 65% increase on
the previous five years to 2003–07.
There are however some considerable regional variations within this
global increase.
For example, Africa will see
an increase to US$31bn from
US$17.5bn, whilst Asia and
Australasia will see large increases in spend from US$3.7bn to
US$16.8bn. In Europe and North
America the expected increase is
20% to US$39.7bn and finally Latin
America will see a 69% increase in
send to US$17.6bn.
This year is expected to good for
tree manufacturers with 263 trees
expected to be ordered for Africa.
Projects like Pazflor, Plutao/Sat-
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urno, Block 15, Usan and Bonga
Southwest are driving this forecast.
In addition to Africa, the Americas
and Europe are dominating the
subsea tree award market.
The Global Perspectives Subsea
Market Update is the new definitive subsea sector market report
for 2008, offering executives and
decision makers: global, regional
and country forecasts; capex by
actual year of spend; equipment
type forecasts; detail analysis by
subsea equipment – drilling and
completions – pipelines and control
lines; order year analysis to 2012
and prospectivity analysis.

The report also looks at the supply and demand issues within the
industry, providing comparative
analysis of the conventional and surf
markets with forecast development
costs of major projects. The offshore
market overview provides analysis
of commodity pricing, price versus
activity levels analysis and geopolitical overview including discussions on
operator types, including the National
Oil Companies. Market potential is
examined by project, equipment,
reserves and production, identifying
the trends by region, water depth,
operator, field ownership and development type.
The report looks at recent important
activity and analyses all known and
future prospects over a ten year
window of 2003 to 2012.

Subsea spending

The Global Perspectives Market
Update Report 2008/12 comes with
12 months access to a dataset of
major subsea developments being
planned and considered for the
period 2008 to 2012.
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Subsea
PROJECTS

Pazﬂor
Technip and Acergy have been awarded a contract by Total
for the development of its Pazflor oil field, located in
Block 17, offshore Angola, at water depths reaching 1200m.
Technip’s share of this US$1.860 billion contract represents
US$1.160 billion.
Technip will carry out the engineering, procurement, fabrication and installation of over 80km of production and water
injection rigid flowlines, conventional flexible risers and
integration production bundle (IPB) risers as well as the
engineering, procurement and fabrication of over 60km of
umbilicals.
Acergy’s scope includes the engineering, procurement, fabrication and installation of 55km of water injection lines, gas
injection and gas exports lines, umbilicals and over 20 rigid
jumpers. It also includes the installation of all manifolds,
three subsea separation units with associated umbilicals
and the FPSO mooring lines, together with the overall precommissioning.
Acergy fabrication will be undertaken at the Sonamet yard
in Lobito, joint owned by Sonangol and Acergy. Offshore
installation scheduled to commence in mid 2010, using the
Acergy Polaris and the Polar Queen.
Technip’s operating centre in Paris will execute this contract. The umbilicals will be manufactured at the umbilical
plant of Angoflex, run in association with Sonangol in
Lobito. The flowlines and subsea structures will be assembled at the Group’s spoolbase at Dande (Angola). Offshore
installation will commence in 2010, using Technip’s vessels
Deep Blue and Deep Pioneer.

Subsea Separation
FMC is currently planning to deploy the first-ever subsea
separation system in deepwater West Africa through the
award to supply deepwater subsea processing and production systems to Pazflor. The award has a value of approximately $980 million.
FMC Technologies’ scope of supply includes three gas-liquid
separation systems, as well as 49 subsea trees and wellhead
systems. In addition, FMC Technologies will supply three
four-slot production manifold systems; production control and
umbilical distribution systems; gas export and flowline connection systems; ROV tooling and local support for installation and start-up activities. Deliveries will be completed over
a multi-year period and are expected to commence in 2009.
The trees will lie in water depths between approximately
2000ft (600 m) and 4000ft (1200m).
Meanwhile, the new subsea separation boosting and injection
system on StatoilHydro’s North Sea Tordis field has entered
the initial start-up phase. Over the next few months, the processes will be closely monitored before it goes into full production. Within the next 15-20 years, this innovative system will
recover an additional 35 million barrels of oil.
The system was loaded out of the Tonsberg facility mid 2007
onto the Saipem 7000 and connected into the field’s subsea
architecture. The system works by separating the sand and
water from the wellstream, and pumping it back into the
formation.
“We estimated that as much as 500kg/day of sand will be
produced when the system is up to full capacity”, said FMC’s
manager in Kongsberg, Ann Christin Gjerdseth. “This is
removed of by periodically flushing the desander module with
separated water and injected into the disposal well. We are
especially monitoring this process.”
A key contributor to the separation technology was CDS
Engineering. FMC has recently increased its ownership from
91% to 100%.

Deep Blue at Dande
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The Tordis Subsea Separation System
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Kizomba C
The Kizomba C development in
Block 15 off the Angolan coast started production from the Mondo field
in January 2008. The second phase
consisting of the Saxi and Batuque
fields will follow later in 2008.
Mondo production is expected to
reach a plateau rate of 100 000 barrels of oil per day (bopd).
Production from the three fields
(Mondo, Saxi and Batuque) in the
Kizomba C Development is
anticipated to plateau at a total of
200 000 bopd.

Contracts

Subsea Projects

.....
Pipelines of the Caribbean
Technip has been awarded by the
National Gas Company of
Trinidad and Tobago Limited
(NGC) a services contract for two
pipelines to be installed offshore
the islands of Trinidad and Tobago in the Caribbean Sea.
The contract covers the front-end
engineering design (FEED), the
provision of subsea and land surveying services and environmental permitting services, project
management and construction
management for:

• a large diameter pipeline,
which will connect the
BHP Billiton facility in Block 2C
offshore the northeast coast
of Trinidad to NGC’s existing
pipeline network
• a pipeline that will connect the
facility to the south coast of Tobago to supply gas for a power
generation plant currently under
construction by NGC.
The pipelines are scheduled to
be finished by the end of 2009.

Victoria Line
Mondo, as the first Kizomba C field
to come on stream, was discovered
in 2000 and is located some 370km
north-west of Luanda, the capital of
Angola, in water depths of approximately 800m.

Silverstone Energy and its management contractor ADIL has
awarded a US$18 million contract
to Acergy for installation work at the
Victoria field in the Southern North
Sea.

The Kizomba C development
includes two floating, storage and
offloading (FPSO) vessels, one for
Mondo and one for Saxi/Batuque,
and a total of 36 subsea wells, 17 of
which are for Kizomba C-Mondo.

The contract is for the installation

Kizomba C-Mondo is the fourth
hub in Block 15. The other three
hubs are Kizomba A and B and
Xikomba. A total of 33 exploration and appraisal wells have been
drilled to date, with 19 discoveries
announced.

of a flowline and control umbilical and associated subsea
construction work to develop
the Victoria field gas well as a
tieback to Viking BD platform.
Work will take place in 2008
to meet a first gas date in the
fourth quarter of the year.

Cameron in Venezuela
Cameron has been awarded a contract worth more than $190 million
to provide subsea equipment and
services to Petroleos De Venezuela
S. A. (PDVSA), the Venezuelan
national oil company.
Under the contract, which consists
of three packages, Cameron will
provide ten subsea Christmas
trees, wellheads, associated pro-

duction control systems, in-field
jumpers and flowline connection
systems, along with engineering and project management
services, for PDVSA’s Dragón
and Patao natural gas development projects. Initial equipment
delivery and installation is slated
to begin in the first quarter of
2008, with deliveries of subsea
trees to continue through 2009.

Aker Kvaerner contract Technip

FPSO for the Kizomba development

Technip has been awarded by
Aker-Kvaerner two contracts, worth
approximately €270 million, for the
flexible pipelines for an oil field located off the eastern coast of India,
at a water depth of 1400m.

support from the Group’s center
in Chennai (India). The flexible
pipes will be manufactured by
Flexi France, one of the Group’s
flexible pipe plants located in Le
Trait (France).

The contracts cover the engineering, procurement and supply of
30km of flexible risers and the
installation of umbilicals.
Technip’s operating centres in Paris
(France) and Aberdeen (Scotland)
will execute these contracts with

Offshore installation is
scheduled for the first quarter
of 2008. The major part of
the installation work will be
carried out by the Constructor,
one of Technip’s pipelay and
construction vessels.
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Cascade/Chinook
The Cascade and Chinook fields are
being developed using a floating production storage and offloading facility
(FPSO) to be installed in 2010. This is
the first time such a development concept has been used in the US waters
of the Gulf of Mexico. Operator
Petrobras America has released contract details for pipelines and umbilicals.
Cascade and Chinook are located in
the Walker Ridge block, around 300km
south of the Louisiana coast. The fields
will have two subsea wells in Cascade
and one subsea well in Chinook,
approximately 30km south.
Petrobras awarded FMC Technologies
a $200m contract to supply subsea
systems. Subsea electric submersible pumps will boost production to
the FPSO. The contract calls for the
delivery of four horizontal subsea
trees, three manifolds, control systems
and two subsea horizontal electric
submersible pumping systems.
Technip was awarded two major
contracts worth a total of over US$300
million. The first contract covers the
engineering, procurement, construc-

tion and installation of five free standing
hybrid riser systems for both fields.
The second contract covers the installation of the Cascade infield flowlines and
gas export pipeline and includes welding of approximately 120km of 6in and
9in steel pipelines, the design and fabrication of ten pipeline end terminals and
two inline tees and the installation of the
pipelines and associated structures.
Heerema Marine Contractors (HMC)
for the installation of the Chinook infield
flowlines. The two pipe-in-pipe flowlines
are each 12 miles long with a 14in casing pipe carrying a 9in inner pipe, and
will be installed in water depths ranging
from 8000ft to 8800ft (2440m to 2680m)
as part of the phase one. The Chinook
pipe-in-pipe project is scheduled for
offshore execution in Spring 2009.
Petrobras awarded Aker Kværner a
$65m contract to supply subsea power
cables and control umbilicals. Aker
Kværner is to supply 230 000ft (70km)
of high-voltage power cables and static
and dynamic steel tube. The umbilicals
will be made using Aker Kværner’s patented carbon-fibre rod technology.

Project management, engineering and
manufacturing will be at Aker Kværner’s
Mobile, Alabama, facility.
Subsea 7 was awarded a US $50 million
contract to engineer and install 70 km
of power cables and control umbilicals
and fabricate and install 16 jumpers.
Fabrication of the jumpers will be carried
out at Subsea 7’s logistic base in
Mobile, Alabama. The offshore installation campaign will be carried out by
one of Subsea 7’s deepwater umbilical
installation vessels late 2009 and early
2010.

Cascade and Chinook field development

Stybarrow Onstream
BHP Billiton has announced first
oil production from its Stybarrow
project offshore northwest Australia.
The Stybarrow project involves a
nine well subsea development and
a floating production storage and
offtake (FPSO) facility, the Stybarrow
Venture. At a water depth of approximately 825m, it is Australia’s deepest
offshore development to date.
First oil for the disconnectable, double-hulled Stybarrow Venture, comes
from the Eskdale field, a single well
tieback to the adjacent large
Stybarrow field. Discovered in February
2003, the Stybarrow and Eskdale fields
have estimated recoverable oil reserves
of 60-90 million barrels. The estimated
economic field life is ten years.
MODEC has achieved full production
on the FPSO Stybarrow Venture after
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fully commissioning the facilities and
interference testing in the reservoir. The
FPSO is located in permit WA-255-P(2)
in the Exmouth Sub-basin, approximately 65km from Exmouth.
From cutting steel for hull construction
to achieving first oil for the new-build
FPSO was only 21 months. MODEC
was responsible for the
engineering, procurement, construction, installation and commissioning of the FPSO .
The unit has a storage
capacity of
900 000bbl, a total
liquid processing
capacity of 100 000bbl
per day, a crude production capacity of 80
000bbl of oil per

day and a gas production capacity of
45 million ft3 /day. It is installed in approximately 825m water depth.
The FPSO has an internal disconnectable turret which was designed and
manufactured by SOFEC. This enables
the vessel to evacuate if a cyclone
were to develop in the area.

Stybarrow Venture

Dare to imagine

Subsea
Engineering
Professionals
Aberdeen

Chevron Energy Technology Company provides technology solutions and services to Chevron
Business Units throughout the world. The company is based in the United States but has recently
formed a Subsea Operations Team based in Aberdeen. The Subsea Operations Team's focus is the
worldwide development, installation and operation of subsea production systems. It is involved
in all phases of major capital projects plus technology development and deployment. We have
opportunities for well-qualified, experienced subsea engineers for staff positions offering
rotational assignments, short and long-term overseas postings and domestic UK positions.
We are interested in all specialist subsea disciplines including:

Subsea Systems Engineers

Ref 320

Subsea Operations Engineers

Ref 321

Subsea Installation and Intervention Engineers
Subsea Controls Engineers

Ref 323

Subsea Equipment Engineers
Subsea Pipeline Engineers
Subsea Surveyors

Ref 322

Ref 324

Ref 325

Ref 326

Candidates should hold an appropriate first degree with a preference for those with a masters in a
E&P related discipline. For some roles a lesser qualification accompanied by relevant experience
may suffice.
As one of the world's leading energy companies, Chevron offers opportunities for career
progression, competitive remuneration including a final salary pension scheme and family
friendly policies which include a nine day working fortnight.
To apply, please quote the relevant job reference and send your career details to
chevron@digbyjayjones.com Please ensure you state your notice period and
current remuneration.
The closing date for applications is 28 March 2008.
For further information on
Chevron visit www.chevron.com

Chevron is an equal opportunities employer and positively encourages applications from suitably qualified and eligible people regardless of sex,
race, age, religion, sexual orientation or disability.

D I G B Y

J A Y

J O N E S

2
UT
OIL & GAS . SEA
R C February
H . S E L E Cmarch
TION

2008

Digby Jay Jones, 7 Queens Gardens, Aberdeen AB15 4YD Tel: 01224 619220

9

Subsea Processing

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.
“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”.
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

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.
“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”.

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

King
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.
“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.

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

of the Deep
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

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)

Subsea Processing

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

The ROV panel
interface allowing
remote hookup and
override

Retrievable
subsea control
module

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

ROV-deployable
valves

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

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.
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.
“While this multiphase pump is designed

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

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

Technip has developed isolation and intervention guidelines for diver access to subsea systems

S U B S E A I N T E RV E N T I O N

Isolation and
Intervention
For a number of years, Technip has had in place a robust
and proven set of internal guidelines concerning diver
intervention on subsea systems. It is entitled Isolation
and Intervention Guidelines For Diver Access to Subsea
Systems.
These guidelines encompass all the different types of
systems which divers can expect to encounter, namely:
pipelines, flowlines, umbilicals, manifolds, trees, wellheads, subsea isolation valves, chemical injection, hydraulic control, electrical power, electrical signal and fibre-optic
signal.
The guidelines establish high standards of safety throughout all stages of a project, ie from design through to life-of-

field maintenance. This means
that the preferred industry
norms of ‘double block and
bleed’ for fluid system valving,
and ‘visible physical break’ for
electrical/optical systems are
also the Technip benchmarks for
isolation.

Isolation & Intervention
Guidelines

Any difficulty in complying
with the guidelines results in a
stringent review of the proposed
isolation scheme in an effort to
obtain the requisite tested doubleisolation or physical break architecture. Should it subsequently be
found impossible to achieve such
requirements, then a specific risk
assessment involving project-independent expertise – is
carried out. The documented findings from this rigorous
assessment process may, or may not (depending on the
conclusion), permit work to proceed further to approval
by senior management.
Isolation and Intervention Guidelines has been adhered
to within Technip since November 2003 and has successfully demonstrated its value by improving safety
standards and diver-confidence at the subsea worksite.
Engineering and management of projects have continued
apace with very few occasions arising where it has been
found impossible to proceed with the originally proposed
workscope.

Diver at work

12

UT2 February march 2008

The Guidelines,
having been
reviewed by
other subsea
contractors, oil
companies and
the International
Marine Contractors Association
(IMCA), are considered sufficiently
comprehensive
and robust as to
be adopted by the
industry for formal
release, later this
year.

The guidelines will improve confidence at
the subsea worksite
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Subsea Tiebacks

SUBSEA

Jura towhead arriving by sea

I

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.
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.
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,

gas will be sent via an existing pipeline
to the Total-operated Alwyn North
platform with controls supplied from
Dunbar.
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).
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.
“To date Jura is our largest and heaviest towhead manifold and is designed
High integrity pipeline protection
systems (HIPPS) to allow the safe
shut-down of the high pressure
wellstream in emergencies

JU

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.”

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

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
Sleeve pipe
329mm,
7.1mm wall

Power, signal and
control lines
8 cables and
2 fibre optics
6 at 0.5in
3 at 1in

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

Process valves

Production pipe
8in (219mm),
20.6mm wall
Super Duplex
Left: Section of a the pipeline bundle. Above: The Jura towhead
Spacer
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Control Depth Tow Installation

RA

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.

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.
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

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.
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.

Subsea Tiebacks

TIEB ACKS

Towing
route to
Jura

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.
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 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

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.
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.
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Risers

Shortly after Statoil’s Asgard B platform
started up, it began to experience vibration problems in its gas export system.
This noise, essentially a high-pitched
whistling, resulted in sufficient vibration to lead to two fatigue failures of
small-bore pipe fittings on the topsides
manifold, leading to gas leaks.

Smooth

The noise was audible throughout the
process area. The structural characteristics of some parts of the topsides
piping, especially those with low mass
and a high natural frequency of vibration, resulted in resonance between
these parts of the piping system and the
acoustic vibrations in the gas.
This resulted in very high frequency
vibrations and large stress ranges. In
some cases, the fatigue lives of the
resonating pipework were significantly
reduced. Using underwater microphones (hydrophones), it was possible
to hear the same noise in the export
riser base resulting in concerns of possible fatigue of the subsea piping.
The source of the noise was vortex
shedding of the dry gas flow past the internal carcass of the flexible risers. The
original gas export system consisted
of two roughbore risers with two more
(one spare) added. These four identical risers exhibited different acoustic
behaviour.
“Of the many gas risers in service
worldwide there are very few instances
where noise and vibration have shown
to be a problem”, said Steve Hegarty,
Technip’s UKBU Pipeline Discipline
Manager, speaking at Subsea UK’s Subtech 07 conference. “Statoil consulted
with Technip and others on the difficulties being experienced, resulting in the
establishment of several research programmes. Despite the extensive work
programme, a simple method to account
for the effect of the acoustic resonators
at the ends of the pipe, which appear
instrumental in the amplification of the
initial noise to a level where it can be

The Rough and the Smooth
Roughbore
Standard design for transport of fluid
with gas present.
heard or threaten the structural integrity
of the piping, was not found”.
Statoil originally implemented a programme, including rebuilding sections
of the topsides piping and installing
acoustic blocks, and were able to manage the problem by adjusting the gas
flow through each riser and reducing the
pressure. However, the inclusion of new
fields such as Kristin into the
Asgard transport system meant that
larger volumes at higher pressures were
required. Statoil and Technip realised
that it would be necessary to find a solution to eliminate the vortex shedding.
Amongst the ideas that were assessed
were a titanium catenary riser and alternative flexible riser designs. The idea
eventually selected for development
was the use of a smooth bore flexible
riser.
While smoothbore flexible pipes had
been proven in the field, to date these
had been restricted to single phase
liquids such as dead oil, injection chemicals and water. The smooth internal
surface finish also results in significantly
lower pressure losses in the risers, a

Vortex Shedding
The noise and vibration was caused
by vortex shedding from the flow of
the dry gas over the internal carcass
of the flexible riser. In the Asgard
risers, there are in excess of 30,000
gaps between the folded carcass strip
that could act as initiation points for
vortex shedding. The pressure waves
in the gas flow, initiated by the vortices
shed by the flow of dry gas past the
helical grooves in the riser internal
carcass, are likely to be amplified
significantly due to the presence of
acoustic resonators in the topside
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manifold piping and the subsea ERB. A
two-tone whistling was heard for some
flow conditions with a regular switching
between the two tones at a frequency
defined by the time taken for a pressure
wave to travel from the topsides end of
the riser to the subsea end and back
again.

Votrtex shedding on carcass strip

Has internal carcass to support
external pressure acting on pressure
sheath.
Diffused gas has free access to tensile amour layer.
Gas can flow through tensile armour
layers to the topside end fitting.

significant additional benefit to the gas export
system capacity.
There were, however, potential drawbacks.
The most significant is the potential collapse of the internal pressure tube due to an
increase in annular pressure between the
internal pressure tube and the anti-collapse
or external sheathes. This pressure increase
could be as a result of the build-up of pressure in the annulus due to diffusion of water
or hydrocarbons through the internal pressure tube or ingress of seawater through the
external sheath. It was therefore necessary
to look at new design concepts.
Statoil and Technip started to look at risks
and risk reduction strategies in such a
smoothbore riser design until they gained sufficient confidence in the concept to go ahead
with the procurement of a single smoothbore
gas export riser.
The design that was developed consisted
of a modified unbonded smoothbore flexible
pipe structure consisting of thermoplastic
layers to provide the pressure containment
and steel layers to provide the load bearing
capacity and physical protection. The riser is
terminated at both ends to anchor each element of the structure. The inner thermoplastic pressure tube contains the internal fluid.
This is surrounded by the interlocked steel
pressure vault (Zeta layer), which resists

Risers

RISER DESIGN

Operator
Smoothbore (Standard)
No gas allowed in the bore.
Generally has an anti-collapse sheath that
transfers external pressure loads to the
pressure armour.
Any diffused gas is blocked from tensile
armours flowpath by anti-collapse sheath.
Smoothbore (Modified Concept)
Anti-collapse sheath is moved above the
primary tensile armour layer to allow free
venting of diffused gas.
The anti-collapse sheath is protected from
external damage by tensile armours.

ner pressure tube from collapsing. The
outer steel tensile armouring provides
physical protection to the anti-collapse
sheath. The thermoplastic external
sheath protects the inside layers from
the external environment and forms
a seawater barrier and provides mechanical and abrasive protection.
As there is no inner steel carcass
present to prevent collapse, differential
pressure across the pressure tube
layers must be resisted by the capacity
of the tube.

Gas diffusion
and venting

It is therefore very important that the
inner annulus is vented efficiently
to minimise pressure build up. If
this were to happen and there was
a depressurisation or a shut-down,
the pressure in the annulus may be
greater than the pressure in the bore,
leading to the possibility of the inner
pressure tube collapsing.
Diffused water from the bore could also
build up pressure in the inner annulus.
For the Åsgard dry gas application, this
was demonstrated not to be a problem.
To minimise the risk of inner tube
collapse, small bore pipes have been
inserted into the inner annulus external
tensile armour layer to provide a redundant flow path for annulus gasses.
The annular pressure is continually
monitored by two independent gauges.

Pressure drop: Rough v smooth bore

Vacuum tests are performed prior
to shut-down to verify there are no
blockages.
This article is based on a paper
by Tim Crome and Eric Binet, Technip and Stig Mjøen, Statoil, presented
at the 2007 Offshore Technology
Conference in Houston.

Åsgard Transport System
Section through the riser

the internal pressure and provides support. Thermoplastic anti-wear tape protects
the steel wire from wear and fretting. Steel
tensile armours resists the longitudinal forces
and support radial and torsional effects from
internal pressure. Tape above them prevents
disorganisation of the wires during manufacture of the overlying layers.
The thermoplastic anti-collapse sheath transmits the pressure from the outer annulus to
the pressure vault and in the event of damage to the external sheath, it prevents the in-

Statoil’s Åsgard field comprises of 55 wells produced
through 17 seabed templates.
The floating production facility
is connected to an export
riser base (ERB) in 310m
of water, by 4 gas export
risers in parallel. The gas is
exported through a 707km
long, 42in pipeline to land.
The four risers are hung off
in a lazy-S configuration and
suspended over a mid-water arch. The gas export
volumes are significant – up
to 48 million m3/day.

Export Riser Base (ERB)

The Oceanteam Plough
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ROVs

U N D E R W A T E R

Vehicles
Panther Power
Saab Seaeye has launched the
Panther XT, a more powerful, deeper
swimming version of its successful
Panther Plus ROV with a much greater
tooling capability.

Fugro Trials
Operators will welcome this extra
performance from a class of electric
work ROVs that offers a significantly lower cost alternative to hydraulic
ROV systems.

Fugro has conducted the first UK openwater trial of the FCV 3000, its new
flagship ROV at the Underwater Centre
in Fort William, the UK’s leading commercial diving training centre.

Typically the Seaeye Panther
XT weighs less than a
quarter of its hydraulic
work-class ROV equivalent takes about a third
of the deck space and
needs fewer crew. It
is easier to mobilise, maintain
and repair,

The FCV was built in-house by Fugro and
is a highly capable, fifth-generation work
class ROV built to service client needs
across the world for ROV operations.

The Panther XT

It comes as world sales of the Panther
range of electric work-class ROVs
exceed 30 vehicles and extends the
operational boundaries of the existing
Panther models.
ROV operators will benefit from new
technology that has doubled thruster
power and significantly increased performance. This comes through innovative design by Saab Seaeye engineers
that has increased the thruster motor
voltage from 250V to 500V.
The result is a cut in the number of
thrusters on board from ten on the
Panther Plus to six on the Panther
XT. This has freed valuable space
within the vehicle for additional tooling
and sensors without the need for an
underslung skid – although one could
be added for specialist operations, if
needed.
Greater power also means more
powerful tooling can be used and
heavier items handled, along with
faster ascent and descent to deeper
work sites.
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and has a ‘plug-and-go’
simplicity of operation.
Thruster innovation lies behind the
success of this class of vehicle with
Seaeye being the first to create a
reliable brushless DC thruster with a
revolutionary design that introduced
drive electronics with velocity feedback for precise and rapid control in
both directions.
Seaeye’s continued reputation for
thruster innovation is recognised
throughout the world. BEA Systems
for instance chose SAAB Seaeye
thrusters for its Talisman stealth
autonomous vehicle which operates
offshore for 24 hours a day in strong
currents.
The new Seaeye Panther XT with
its increased depth rating from 1000
to 1500m comes with two hydraulic
manipulators, a 12-function hydraulic
solenoid pack, a pan and tilt camera,
four simultaneous video channels
- plus a range of options including
survey suites, tracking systems and
other specialist equipment.

The Underwater Centre was chosen
as the ideal site for the trial due to its
world- class support facilities, as well as
the unique location and topography of
Loch Linnhe, one of Scotland’s deepest
lochs. The sea loch provided the trials
team with realistic sea conditions as
well as multiple depths to test the
FCV 3000.
The in-house designed and built FCV
3000 offers the next generation of
performance and capability. At the heart
of the FCV 3000 is Fugro’s well-proven
control and communication system based
on single-mode fibre-optic technology.
This is complemented by the capability to
host three high-definition or 12 conventional cameras, which provide a wide
range of communications.
However, it is the implementation of the
‘hidden capability’ that will distinguish the
Fugro contribution to remote technology.
Said Jim Mann, Global ROV manager at
Fugro: “The Underwater Centre in Fort
William has been running ROV courses

Supporter
Kystdesign recently celebrated the delivery
of the 10th ROV to DeepOcean. With the
delivery of Supporter 05 and 06, Deepocean has four Installer vehicles and 6
Supporter vehicles from in operation.
Meanwhile, following the successful
delivery of a complete Supporter spread to
RUE AS (Riise Underwater Engineering),
Kystdesign as announced RUE that they
have placed an order for a second vehicle
for delivery in 2008, with options for further
2 vehicles for delivery in 2009.

ROVs

.....
PSS XLX for ISS
Aberdeen-based underwater contractor Integrated Subsea Services (ISS)
has purchased four of the latest Triton
XLX ROVs, from Perry Slingsby
Systems (PSS).
The FCV 3000

throughout 2007. We have built a close working relationship with the company during this
time. The facilities and support here have
been ideal for the first UK sea trials of our
flagship ROV, the FCV 3000. The trials have
been a great success and we hope to be back
here next year”.

OT2K ROVs

A Mohican ROV

Contractor Oceanteam 2000 Limited (Ot2k)
has handed Triton Group an £8 million
($16.4 million) order for seven remotely
operated vehicle systems from TGH’s Perry
Slingsby Systems and Sub-Atlantic units.
Perry Slingsby will provide three 150hp
Triton XLX (TXLX) systems, with delivery
scheduled for next year and 2009. Ot2k
also has two XLX options for delivery in
2009.

The vehicles feature innovative
dynamic positioning technology which
reduces pilot intervention and allows
navigation data to direct the ROV. It is
the first time this type of technology,
which is used on surface vessels, has
been available for subsea projects.
They also come with the all new integrated controls engine (ICE) real-time
control system which will be the core
element of any further
applications.
The XLX’s advanced tooling
interfaces, which
come complete
with 50hp auxiliary
circuit and multiple
proportional control
circuits, will allow
additional packages developed
across the industry
in the future to be
added to the PSS
control system.

In a complete step-change for the
industry, it utilises, for the first time,
touch-screen technology and the very
latest multi-image display system,
taking ROV pilot interface to the next
level.
As well as a state-of-the-art optical
system featuring CWDM technology
for unparallel bandwidth, the Triton
XLX also has distributed subsea controls providing advanced diagnostic
feedback and survey power and data
interfaces supporting RS232, 485,
GOB ethernet, PECL and HDTV.
David Rhodes, ROV operations

The Triton XLX

The new generation ROV also features common and upgradable design
for 3000m and 4000m systems and
has been built with integrated vehicle
general arrangement to optimise free
deck space, increasing payload and
access for maintenance.
A key feature of the ROV package is
the operator interface including:

Ot2k was recently acquired by GDV Subsea
AS. The new systems will be installed on
diving support and ROV newbuild vessels
in 2009.

• Dual/redundant HMI systems
• State of the art graphical diagnostics
• High specification media wall
• Integrated VMAX simulator systems.

Sub-Atlantic is to provide four new Mohican
ROV systems complete with tether management systems. Ot2k already operates two
Mohican systems plus seven other SubAtlantic ROVs. The new systems will be
delivered during the first half of next year.

Created using the very latest in
video wall technology and capable
of displaying up to six graphics and
six video windows simultaneously,
the XLX can connect up to 24 input
signals at any given time.

manager at ISS, said:
“The XLX ROV gives ISS a leading
role in moving the ROV industry
to the next level. We chose this
system for its advanced features
and diagnostics, configured for both
construction and survey applications,
as built by the leading ROV
manufacturer. With such significant
investment, ISS are now the first
company in the world able to offer
the systems, placing us at the cutting
edge of this new technology”.
“Our systems have been built in
simulators to allow pilot training
and advanced diagnostics to allow
for easier fault finding, as well
as reducing cabling – minimising
potential faults and down time”,
added Rhodes.
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Underwater vehicles

U N D E R W A T E R

Vehicles
Launch and Recovery

GL Certiﬁes Kiel

Norwegian technology player Odim
has landed a Nkr50 million ($9.1 million) job with shipping company Sea4
to supply four automated handling
systems for remotely operated vehicles (ROV) for two newbuild vessels.

The Kiel 6000 ROV, manufactured by Schilling
Robotics, has been certified by Germanischer
Lloyd (GL) as meeting requirements for safety
and environmental impact.

The vessels are being built at Spain’s
Freire Shipyard. Odim said the
systems will be delivered in fourth
quarter of 2009 and the first quarter
of 2010.

The contract covers the delivery of
launch and recovery systems (Odim
Lars) for the two newbuilds.
Both will be equipped with over-side
Odim Lars for launch over the ship
side, and one moon pool-based
system designed for launch through a
moon pool with a cursor system.
All systems are designed to handle
work-ROVs in water depths to 4000m.

The Kiel 600 ROV

The technical monitoring group GL has conducted safety surveys of thousands of ships
and several ROVs, but the survey of the Kiel
6000 is the firm’s first of a work-class ROV
and of an unmanned vehicle with a 6000m
depth rating. The ROV will join the ranks
of high-profile GL-certified subsea vehicles
such as the 6000m deep-diving, manned MIR
submersibles.

Modules
Ocean Modules has completed the delivery
of a V8 Sii ROV system to BAS Marine.
It includes the Spot.on Survey System, a
Kongsberg camera, a Tritech sonar and an
Applied Acoustics EasyTrak USBL positioning
system.
The company has also held a training course
for the operators and integrated the equipment into existing systems, such as shipmounted GPS and Olex.

Ocean Modules V8 Sii ROV
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ROV Simulation

N Sea Survey

Marine Sumulation has released the ROVsim
Undersea Pilot Series, a collection of accurate, visually
realistic and highly configurable simulators intended for
ROV and marine professionals. By implementing the very
latest technologies for real-time 3D visualisation, it is able to
simulate a wide range of mission variables from changing
currents and visibility, to electronics and gear failures.

Hallin Marine is pairing its ROVs with a full survey spread
aboard the RRS Ernest Shackleton. The Aberdeen-based
operator has put together the deal that will see the subsea
support vessel chartered on a 100 day hire from Acergy
Norway and teamed up with a suite of NCS Survey’s equipment, three of Hallin’s own ROVs and an experienced crew
to operate the whole package.

Each volume comes pre-configured with one popular commercial ROV and a selection of pre-built, realistic missions.
Each will also include a selection from the most asked for
missions including tunnel/pipe/tank inspection, marine biologics research and sampling, human remains/crime scene
investigation and recovery, ship’s hull inspection, harbour
security, and marine archaeological research and recovery.
Manufacturers whose products will be represented in the
series include: SeaBotix, VideoRay, SeaEye, Deep Ocean,
etc.

The combination is aimed at the North Sea’s platform
and pipeline inspection market in what is expected to be,
a season short of vessels, equipment and experienced
operators.

The undersea pilot series also includes a custom mission
designer, which allows the user to build its own mission
environments from either the selection of included models
or own models from a variety of sources, thus providing a
nearly unlimited number of missions.

The 80m dynamically positioned RRS Ernest Shackleton
will have a crew of up to 10 ROV personnel and eight survey staff to supplement its own master and crew.

ROVs

.....
Hallin will install one of its Quasar 100HP work class,
tethered management system ROVs and two of its Seaeye
Lynx inspection class ROVs on board the vessel. NCS
Survey installed equipment will allow the online recording of
survey data, positioning and offline chart preparation, data
analysis and interpretation.

The system feaures accurate physics simulation, good visual
realism, full immersive environment and it supports a wide
variety and multiple input devices. It is designed to operate
on a low cost, personal computer and is highly configurable
and customisable. Typical offshore missions include oil drilling platform work, external pipeline inspection, cable laying
surveys, marine archeology / shipwrecks, scientific data
collection, ROV recovery and submarine rescue.
Inland applications include harbour security, ship’s hull inspection, law enforcement/evidence collection and forensics,
long distance pipeline inspection, dam and bridge inspection,
water tower inspection, scientific data collection and external
pipeline inspection.
Simulations. Above left: Fishing vessel and harbour inspection.
Below left: Crime scene. below: Custom-designed simulation
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Underwater Applications

U N D E R W A T E R

Applications
Munitions Survey

Tunnel Vision

A Sub-Atlantic Comanche ROV is
being used to search for unexploded
chemical and conventional munitions
near the Nord Stream pipeline route in
what is thought to be the most
extensive survey of a defined path
through the Baltic Sea.

Sending divers several hundred feet
up a tunnel or pipeline to perform
visual assessment is often an
avoidable, unnecessary risk that can
be better addressed remotely by
small, capable mini ROV systems.
Connecticut-based Hydrographic
survey and underwater services
provider SeaVision completed such
a tunnel inspection using a mini-ROV
system delivered by SeaBotix.

sor gradiometer array which allows it
to detect and identify any ferrous metals on the seabed. Gradiometer data
is processed within a digital terrain
model to allow objects to be located
for further visual inspection.

MMT managing director Ola Oskarsson said: “Comanche 03 has been
working above our expectations in this
very important project.”

Terry Slater, managing director of
Innovatum, said: “Smartsearch is an
underwater survey system which provides rapid, highly detailed magnetic
mapping of small ferrous objects,
locating targets unseen by other systems. The low weight, size and power
requirements increases the versatility
of modern electric vehicles and keep
costs down. Installation of Smartsearch on the Sub-Atlantic Comanche
showed very low levels of magnetic
noise, allowing the full potential of the
system to be realised.”

“We have now run 2534km and approximately 1240 hours. Servicing to
the Comanche ROV has been very
minor. We initially planned for 72 hour
maximum dive time between services
but have now increased to 120 hour
intervals because of its reliability.”

On completion of the gradiometer
survey, Comanche 03 will be upgraded
with high-definition television broadcast cameras and an archeological
skid complete with a mini intervention
ROV. The ROV will then be used for a
TV production for a large TV company.

The electrically propelled work-class
Comanche ROV has been fitted with a
7m wide Innovatum ‘Smartsearch’ sen-

Further pipeline work in the Baltic,
Skagerrak and North Atlantic is also
planned for Comanche 03.

Using the most equipment available,
Swedish company Marin Mätteknik
AB (MMT) have been engaged in carrying out a 4000km survey along the
proposed pipeline route to detect munitions dumped during and after World
War II – including objects as small as
10cm.

The company took delivery of a
new SeaBotix LBV200L2 in October
2007 after its original vehicle was
badly damaged in an accident while
inspecting an offshore platform.
The very first assignment for the new
system was a 635ft, 5ft diameter
outfall inspection in Gloucester,
MA. As part of a new stormwater
management project, the City
of Gloucester had its contractor,
RDA Construction, install a new
stormwater outfall that extended
into Gloucester Harbour. Contract
requirements after installation needed
video documentation of the interior
conditions of the new outfall tunnel
so SeaVision was hired to perform
the internal investigation. Deployment
was through a 30in manhole at street
level, lowered down through an
access shaft 10ft to water, and then
down another 10ft to the actual outfall
tunnel.
From the manhole, SeaVision
navigated the LBV200L2 635ft to
the offshore riser in order to review
internal conditions. In the course of
one day, SeaVision completed two
complete penetrations of the outfall
in order to inspect the crown, invert
and joints, documenting conditions
throughout. Digital video, recorded
during the investigation, was later
edited and an audio commentary track
added by SeaVision prior to burning
DVDs for final delivery.
Comparing the new Seabotix ROV
with its predecessor, Jeff Snyder,
President of SeaVision Marine

22

UT2 February march 2008

Cable Lay
A new Sub-Atlantic Comanche
ROV system recently purchased by
Bluestream is assisting with cablelaying operations in the Mediterranean Sea for the Italian player
Pirelli Broadband Solutions.
Services said: “The increased thruster
power from the brushless thrusters
was a noticeable improvement over
the older thrusters; the LBV had no
problem dragging its own umbilical
the entire distance. The internal
LED lighting, and the new external
LED lighting, paired with the high
quality fiber optic video, rounds out a
powerful little system”.
SeaVision performed this internal
investigation as a one-man team
armed with a SeaBotix LBV in one
day. A diving solution would have
required a four- to six-man team at
substantial cost, and risk to divers.
Though these mini-ROV systems are
not replacements for divers, there are
certainly applications such as these
types of pipe and tunnel inspections,
where more reasonable project costs
and risk management leads to using
a mini-ROV to quickly and safely
perform these risky investigations.

This project will be carried out
between the Italian mainland and
Sardinia at a maximum depth of
1600m. The ROV will be deployed
from the Italian flagged cable laying
vessel Giulio Verne.

TMS for one of their existing
ROVs to achieve longer excursions at greater depth.
Bluestream’s ROV business
manager Michel Hebert commented; “The TMS has shown
reliability in the harsh environmental conditions in which
Bluestream’s projects take them.
Our experience with the TMS
systems is one of the main reasons why we have selected the
Comanche.”

Underwater Applications

.....

Sub-Atlantic has received an order
for two Comanche electric ROV
systems. 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 enabling all potential survey sensors
and optimal awareness with
up to six cameras. The
Bluestream systems
will also include
Sub-Atlantic’s tether
management systems
(TMS).
Bluestream recently took
delivery of its second Sub-Atlantic

The Commanche ROV
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Stealth Technology
A feature of military AUV is the
way they unexpectedly appear on
the radar at the last second, after
following an intricately pre-planned
but undetected course, causing the
maximum amount of surprise.
Ironically, the phrase ‘Now, where
the heck did that come from!’ also
epitomised the shock felt in many
quarters, when AUV manufacturers
Kongsberg unexpectedly announced
that it had entered into an agreement
to acquire the assets and business
of Hydroid for approximately US$80
million.
Kongsberg Maritime says that the
acquisition of Hydroid lies within its
strategy to expand in the rapidly
growing market for AUV-based
operations through a broader
portfolio of products, wider presence
in the market and focused R&D
efforts.
The company has said that
it experienced exceptional
performance in 2007 in its AUV
market segments, which included
defence, offshore, hydrography,
oceanography and research.
Throughout the year, the AUV
department had grown by 14 new
staff including a new vice president.
At the centre of Kongsberg’s
operations is the HUGIN AUV.
The HUGIN AUV programme
began in 1995 as a joint project
between FFI (Norwegian

Defense Research Establishment),
StatoilHydro and Kongsberg
Maritime.
Within the defence sector, the
HUGIN 1000 MR is undergoing
sea trials for the Royal Norwegian
Navy. The vehicle is equipped with
the HISAS 1030 synthetic aperture
sonar which, it claims, provides
unparalleled image resolution and
area coverage rate.
The Finnish Navy has also ordered
three HUGIN 1000 vehicles with
similar capabilities as the Norwegian
Navy HUGIN 1000 MR as part of
its MCMV 2010 project and the
final design review is scheduled
imminently. The Finnish Navy AUVs
will also be equipped with an anticollision system with built-in underice operation capabilities.
Kongsberg Maritime has also
continued the development of the
HUGIN 1000 with 3000m depth
rating for the Norwegian Defense
Research Institute (FFI) and the
Institute of Marine Research (IMR)
throughout the year. This vehicle
is targeted for military and civilian
research projects, but should also
be of interest to other markets, for
instance offshore survey.
Most recently, the HUGIN 1000 AUV
project for the Indian Hydrography
office marks an important milestone
with the use of AUVs for
national hydrography
services. HUGIN

AUVS have also been supplied to
Furgo and C&C Technologies.
Across the Atlantic, Hydroid has also
been supplying and manufactures
AUVs military and commercial markets
worldwide. The company was established in 2001 to manufacture, support
and further develop the technology,
originally developed and licensed
through an exclusive license with the
Woods Hole Oceanographic Institution. Hydroid’s 2007 sales were projected to approximate US$20 million.
Its main product line revolves around
the Remote Environmental Measuring
Units (REMUS) range. The two-man
portable REMUS 100 AUV is designed
for coastal applications. The larger
REMUS 600 and REMUS 6000, which
would appear to compete more with
the HUGIN, have maximum depths of
600m and 6000m respectively. The
enlarged company is likely, however,
to benefit from cross-fertilisation of
expertise and research.
Hydroid is also active in the scientific
community, with recent announcements that such systems have been
used by the Leibniz Institute of Marine
Sciences (IFM-GEOMAR) to study
volcanic and tectonic processes at
mid-ocean ridges to understand their
influence on hydrothermalism. The
Underwater Archaeology and Exploration Corporation (UAEC) will use it to
enhance underwater exploration missions and by the Scottish Association
for Marine Science (SAMS) to explore
scotland’s continental shelf.
It has signed a number of military
agreements, not least with
the Royal Norwegian Navy
to explore rugged underwater
environments.
The REMUS AUV
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Asemar
Thales has signed an agreement
with the General Directorate for
Enterprises (DGE) in France
for the development of a fully
autonomous underwater vehicle
(AUV) dedicated to maritime
surveillance and security.
The Asemar project involves
seven partners: three industrial
companies (Thales, ECA and
IXSEA) and the research laboratories of four educational institutions (Ensieta, Ecole Navale,
ISEN and UBO).
Thales is responsible for overall
project coordination and system
deployment. The company will
also supply a next-generation
high-resolution side-scan sonar
with synthetic-aperture array,
which will give the AUV unparalleled measurement and imaging
performance.
The system will be designed for
surveillance of maritime areas,
investigation and searches for
submerged objects with certain
characteristics.
Its innovative and ambitious
performance specifications include
high levels of energy and decisionmaking autonomy, generation of
high-resolution underwater imagery
from depth and compatibility with
standard off-the-shelf equipment.
The system will also have the
capability to track changes in the
undersea environment between
subsequent missions and compare the objects it detects with
those stored in its database.
“This project further reinforces
the value-added industrial activities of the ‘Brittany Maritime
Cluster’ and raises its status at
the highest international level,”
commented Jean-Loup Monier,
Director of the Thales Underwater Systems facility in Brest.

AUVs

.....
Gavia
Hafmynd and Symphotic TII have
sold a Gavia AUV to the University
of Delaware to be operated by the
College of Marine and Earth Studies,
Coastal Sediments Hydrodynamics
and Engineering Lab (CSHEL) for
research into underwater navigation,
hydrographic surveying, seafloor morphology, water quality, benthic habitat
monitoring and sediment transport
processes.
The Gavia that was selected by
University of Delaware / CSHEL is
configured with a highly accurate
DVL INS system, 500 kHz GeoSwath Swath Bathymetry Sonar, side
scan sonar, camera, turbidity and O2
sensors. The modular design of the
Gavia, both mechanical and software,
will also allow CSHEL to develop user
interchangeable custom payload modules and custom applications for their
Gavia vehicle.

The University of Delaware’s Gavia will
be christened DORA, or the Delaware
Oceanographic Research AUV. This
also marks a milestone with the first sale
of a Gavia mounting the powerful 500
kHz GeoSwath plus from
GeoAcoustics, which gives the Gavia
AUV bathymetric capability in a man
portable package.

The Gavia AUV

Total and Statoil in Swimmer
Last year, Cybernetix group signed
an industrial collaboration agreement
with Total and Statoil, for the development of its SWIMMER concept, a
new hybrid robotic system for subsea
intervention. The three companies
have decided to jointly invest in an
ambitious research and development
program.

ing the dissociation of liquid and
gas phases. The requirements in
terms of maintenance will therefore
increase significantly during the next
few years, and will lead to many opportunities to deploy the SWIMMER
system. A deployment of the system
on a pilot oil field by 2011 is already
considered.

The aim is to perform, by 2010, the
full scale deployment of this new
intervention concept that will provide
daily IMR (Inspection Maintenance &
Repair) activities, as required, on the
subsea production infrastructures of
offshore oil fields. The availability of
SWIMMER should allow optimisation
of several production parameters,
and will also reduce the exploitation
costs of these fields.

For Cybernetix, this new contract
reinforces its development strategy
in the domain of oil and gas services
for deep offshore subsea techniques.

By 2015 it is estimated that several
thousand subsea well-heads will be
in production. At the same time, subsea production equipment become
more and more complex, with, for
example, the introduction of subsea
separation units capable of perform-

“We intend to become a recognised actor in the field of IMR of
hydrocarbon subsea production
infrastructures”, said Cybernetix
CEO Gilles Michel. “In this niche
market, we wish to demark ourselves by providing high added
value, by using the highest technology, both in terms of intervention
tools such as AUVs and methods to control the integrity of the
installations such as risk-based
inspection”.
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Defence
UUV Software

HAUV
The US Navy has awarded Bluefin Robotics further development
funding for its novel Hovering
Autonomous Underwater Vehicle (HAUV) which has been
designed for as an explosive ordnance disposal hull unmanned
underwater vehicle localisation
system (EOD HULS).
The fundamental objective of the
programme is to detect and classify targets on the hull of ships
with precise navigation. It was
originally developed in partnership with the Massachusetts
Institute of
Technology.
The prototype Bluefin HAUV can
conduct quick, close-range hull
inspection autonomously. The
work is assited by its doppler velocity log, inertial measurement
unit, compass, GPS and the
high-resolution DIDSON imaging
sonar. Furthermore, lithium-polymer battery technology provides
the vehicle with over three hours
of dependable endurance.
The funding will give Bluefin the
opportunity to demonstrate the
HAUV’s capability to detect and
classify targets, but specifically
to perform pre-mission set-up,
launch, search, recovery, and
post-mission analyses.
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SeeByte Ltd starts SMART UUV
3000; a three year undertaking that
aims to produce smart unmanned
underwater vehicle software solutions that will enable remotely operated sehicles to automatically tackle
complex tasks such as inspection
of ship hulls and harbours including
searching complex areas and intervention tasks on known structures.

Dynamic Positioning (DP) system that
can be retrofitted to existing ROVs.
SeeByte wanted to ensure that future
versions of the software would benefit
from the latest technological breakthroughs, which lead to SMART UUV
3000. ROV operations are promised
to become safer, quicker and easier
by automating the ROV control process using this software.

This enterprise will benefit from
technology development programmes currently being undertaken by SeeByte for customers
such as BP and the US Office of
Naval Research. The SMART UUV
3000 programme has been credited
by the Scottish government with
the prestigious SPURplus award.
SPURplus rewards highly innovative development projects which will
result in world-beating products and
processes.

Seebyte aims to provide true DP by
improving the ability to maintain the
ROV position relative to both a fixed
absolute position and a moving object, and by making the ROV smarter.

This development is following the
launch of SeeTrack Offshore, a

To do this, SMART UUV 3000 will
provide improved navigation performance, improved awareness of the
UUV’s environment and the ability to
automatically interpret and carry out a
plan in a changing dynamic situation.
It will provide game changing technology ensuring that offshore inspection
tasks can be completed effectively
and in a timely fashion.

Military Sonar
In response to military requirements, EdgeTech has designed a
new side- scan sonar system that
is capable of providing very highresolution imagery at increased
ranges and tow speeds.
The new 4700-DFX is a dual frequency 300/600kHz system that
combines EdgeTech’s Multi-Pulse
technology (for high tow speed capability) with dynamically focused
transducers, which provide highresolution imagery at increased
ranges; as much as 20–30% over
conventional technology side scan
systems. The result is an affordable state-of-the-art sonar system.

Using dynamically focused transducers the 4700-DFX will provide
very high-resolution imagery at
a range of 250 meters/side at
300kHz and 125m/side at 600kHz.
While operating in Multi-Pulse
mode at the 600kHz frequency the
system can be towed at speeds of
up to 14kts while still maintaining
100% coverage. The combination
of these factors makes the 4700DFX useful for mine countermeasure (MCM) surveys.
The 4700-DFX is available for
towed, AUV, ROV or UUV platforms.

technology that simply works
Sub-Atlantic is a fast

COMANCHE Small Work ROV System

growing business at
the forefront of ROV
manufacturing
technology, offering
the widest range of
advanced subsea
robotics in the world.

Passion, enthusiasm
and pushing the
boundaries underpin
everything we do.
Commitment to our
Our Comanche is a true Work-Class electric ROV system benefiting from the
enhanced capabilities provided by two proportional work-class manipulator arms,
a powerful tooling hydraulic system, survey pod and payload capacity up to
250 kg/550 lbs. When compared with hydraulic work-class systems, the Comanche
provides important customer benefits with regard to capital and operational expenditure,
simplicity of use and requires less deck space.

ongoing R&D

Key Features:

exciting and unique

• Two 7 Function Work-Class
Manipulator Capability
• 2,000/3,000/6,000 Metre
(6,500/10,000/20,000 Feet)
Depth Ratings
• 3000 Volt, 400 Hz Power System
• Long, Small Diameter, Low Drag
Tether Capability
• 15 kW / 20 HP Hydraulic Power Unit

• 12 or 16 Station GFVP

programme is the key
to our value in the
marketplace and
enables us to take

new products to

• Seven 100 kgf / 220 lbf Brushless DC
Thrusters with Statorshield Technology
TM

the market.

• Auto-Functions
• Up to 250 kg / 550 lbs Payload
• Multiple Video Channels
• Survey Pod Option
• Deep Live Boat or TMS Operation

Sub-Atlantic Ltd Woodburn Road, Blackburn Business Park Blackburn, Aberdeen AB21 0PS UK
T: +44 (0) 1224 798660
F: +44 (0) 1224 798661
www.sub-atlantic.com
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In 2005, Sonardyne International made
a strategic business decision to seek
other applications for its acoustic technology and began a review of what the
defence market required. It determined
that underwater intruder detection was
high on the list of US naval interests.
Sonardyne responded by recruiting
key employees and engaging a group
of consultants to assemble a specialist
team with a combined experience in
high frequency sonar of over 140 manyears. In a staggering 17 months, this
initial concept had evolved into a fully
working and tested system when last
October the new Sentinel diver detection system successfully completed a
four-day series of intensive trials at the
US Naval Underwater Warfare Center,
Newport, Rhode Island.
Sentinel is a third generation sonar
system designed specifically for underwater security. Compact and easily
deployed, its head is only 30cm in
diameter, 40cm high and weighs less
than 65lb. The 360deg sonar can operate as a stand-alone portable system
while designed to allow multiple heads
to be networked to provide wide area
domain awareness.
“The war against terrorism and sabotage is high on many government’s
lists,”said a spokesman. “There are a
number of strategies to counter movement above the water, but securing
maritime assets is difficult subsea, and
there is evidence that terrorist groups
such as al Qaeda have actively recruited and trained scuba divers. In addition to the problem of protecting fixed
installations such as homeland ports,
the same challenges face vessels in
overseas ports. Expeditionary warfare
units are highly visible and vulnerable
targets, the attacks on the USS Cole in

October 2000 and the Limburg in 2002
serve as reminders.”
In order to provide the maximum
performance, the Sentinel system was
designed to use a long, frequency
modulated (high bandwidth) pulse
combined with a matched filter receiver,
which would allow for significant signal
processing gain, equal to the bandwidth
time product of approximately 30dB.
“In any sonar system – particularly one
operating in a noisy environment – the
received echo from the target will be
present in a field of noise and seabed/
sea surface reverberation (created by
interactions between the transmitted
signal and the physical body of water).”
said a spokesman. “To maximise performance against noise, more energy
must be transmitted into the water
while to maximise performance against
reverberation, the sonar resolution must
be increased.”
In older narrow band systems this was
always a compromise: an increase in
pulse length (to increase pulse energy
and improve noise performance) and
necessarily decreased bandwidth
(reducing resolution and degrading
reverberation performance). In a wideband system, however, the performance against reverberation is no longer
governed by the physical pulse length,
but by the ‘effective pulse length’,
defined as the reciprocal of the bandwidth. Therefore, both the bandwidth
and pulse length can be increased
simultaneously, giving improvements
in performance over both noise and
reverberation.
The increased pulse length also allows
for a much greater temporal diversity
than an equivalent narrow-band system,
providing a much more robust detection,

The Sentinel is only 30cm in
diameter, 40cm high and weighs
less than 65lb.
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Sonardyne has expanded into the
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Intruder
with fewer intensity fluctuations.
Historically, one of the bars to using
these wideband processing techniques
had been the increased memory and
processing power requirements, demanding the latest iteration of processor
technology. The use of the latest commercial, off-the-shelf-based processing
technology within Sentinel successfully addressed this issue. In addition,
the higher bandwidth signal must be
transmitted into, and received from, the
water in a smooth, well-behaved manner.
Conventional monolithic slab or tonpiltz
transducers would not be capable of
delivering performance that was smooth
in phase and amplitude over the required
bandwidth. Using the experience of
the assembled team, cutting edge 1:3

Requirements of a
diver detection system
The reliable detection of underwater
intruders – and discrimination from
marine fauna – is notoriously difficult.
Any intruder detection system must
work in the most challenging acoustic
environments – for example, a commercial shipping port – where many
large vessels come and go. Depth
sounders may be continually active
and relatively still water creates a complex thermal structure. In addition to
the environmental factors that increase
the difficulty of detection, once a target
has been detected, it must also be
classified.
Features for a system included
Integration
Automated detection and tracking
Simple operation
Simple installation
Low false alarms
Robust tracking range
Rejection of non-threatening targets
Production quality
Ease of portability/deployment
Network enabled system
Cost

Underwater Security

defence and security sector

SECURITY

Alert
composite technology was chosen
– similar to that used on the world’s most
advanced mine-hunting sonars.
In order to reduce the unit size, preconceptions about operating frequencies
were challenged. Typically, systems
of this type would operate at a centre
frequency in excess of 100kHz; at which
two-way absorption for a target at 750m
accounts for a total signal loss of 47.4dB.
Instead, for Sentinel, the decision was
made to reduce the centre frequency
down to 70kHz where the absorption
loss for the same signal round trip falls to
28.8dB, a difference of 18.6dB that was
used to justify reducing the source level
to 206dB. This, coupled with the highly
efficient composite array, meant that for
the maximum required 10% duty cycle
the input electrical power to the transmitter fell to only 65W.
Reducing source level has a direct
impact on the size of the internal energy
store required; the power rating (and
therefore size and cost) of the transmit
and receive electronics; the amount of
electro-magnetic interference generated
when transmitting and the electrical power
supply requirements (reducing the cable
costs and size and reducing the system
infrastructure requirements).
For a given acoustic aperture, reducing
the centre frequency necessarily increases the horizontal beamwidth. In classical sonar terms this would be regarded
as an indicator of poor performance,
however, this assertion was challenged
with Sentinel. From the outset it was designed as an intruder detection system,
not an imaging sonar. In fact, using a
slightly wider horizontal beam serves to
smooth a targets echo, reducing scintillation and providing a more robust return.
So just how small an aperture could be
used and still give good, robust performance at ranges in excess of 500 m against
an open-circuit diver? Modelling suggested
that a ring array of diameter 330mm would
still give excellent system performance.
This would necessitate a completely new
approach to array manufacturing.

Extensive modelling was performed
throughout the
development with a
starting point as the
standard, unrealistic isovelocity
low reverberation
conditions. However, as Sentinel
The Sentinel diver detection system
was always required
to provide robust detection and tracking,
detection systems – regardless of
more challenging environments were
cost – ever to have been put through
also considered, based on measured
the notoriously rigorous testing prosound speed profiles.
gramme.
With the array size validated by modelling, work began in earnest on designing
a system that was man portable. In order
to achieve this, great use was made
of the expertise that could be drawn
from Sonardyne’s experience in its core
markets.
“Sonardyne are very successful in
producing robust, reliable man-portable
acoustic devices. The approaches used
to make existing equipment were applied
to Sentinel. In addition to the manufacturing and production engineering skills
drawn from Sonardyne’s core expertise,
the experience of the digital electronics part of the team allowed boards to
be designed with much smaller form
factors than are normally considered in
this market,” said a spokesman.

In addition to trials in the US, a
number of tests have been performed
in the UK from Sonardyne’s own
vessel Sound Surveyor. These tests
verified the expected performance
giving tracking ranges in excess of
450m against open- and closed-circuit
divers and in excess of 300m against
surface swimmers.

Also, due to the lower power requirements, components normally
found in high technology low
power devices such as
mobile phones were able
to be used, decreasing
the electronics volume
further.
During the remainder of 2006
and the majority of 2007 the Sentinel
programme moved forward at a rapid
pace. The first Sentinel system was
available for evaluation by the US Naval
Underwater Warfare Center, Newport,
RI, during October 2007. These trials
were extremely successful, Sentinel was
shown to be one of the best intruder
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n January 2008, Woods Hole
Oceanographic Institution (WHOI)
embarked upon an 18-day expedition based on two autonomous
underwater vehicles (AUVs) launched
from the research vessel Knorr. A key
feature of the project was to test the
navigation and technologies that
allow the AUVs to communicate in
real time, both with each other and
with the mother vessel.
“Because of the impenetrability of
the seawater to radio waves, the
only method of communication must
be acoustically”, said a spokesman,
“however, the sea is already noisy
from both natural sources (fauna,
submarine landslides) and areas such
as from the AUV’s own thrusters.”

Jaguar and Puma
The Puma (also known as the ‘plume mapper’) and Jaguar are autonomous underwater
vehicles that use sonar, lasers and chemical
sensors to search wide areas near the ocean
floor and detect the telltale temperature, chemical or particulate signals from hydrothermal vent
plumes.
Typically the Puma is deployed first to conduct
wide surveys to find the source of mineral-rich,
warm waters from the seafloor, after which it is
joined by its twin.

Having a pair of vehicles in the water
at the same time complicates the
communication by signal crossing and interference. The research
programme was designed to test new
acoustic networks, aided by an array
of transmitters and receivers on the
seabed, allowing the AUV’s positions
to be determined and finding out
what happens when the vehicles go
outside this ‘box’.

The robotic vehicles are designed to hover in
place, enabling the production of photographs
and high-resolution sonar maps of deep ocean
vent sites.

The research team at WHOI will use
the research as a vital first step on
the pathway which, it envisages,
could eventually see of a number of
AUVs being used simultaneously.

The autonomous vehicles are programmed
aboard the ship and put into the water through
a hole in the ice. They perform their missions
with only minimal communication (using sound
waves or acoustics).

Polar Research

In the Gakkel ridge project, operations lasted
between 10–24 hours, after which they automatically returned to another hole in the ice and
be recovered by the icebreaker.

Last summer, the two AUVs ,
launched from the Swedish icebreaker Oden, carried out a 40-day
research programme on the Gakkel
Ridge in the eastern Arctic Ocean
– the northern extension of the MidAtlantic Ridge. Gakkel is the deepest
mid-ocean ridge, ranging from 3 to
5km deep, and it is also perhaps the
slowest-spreading ridge.
Arctic Ocean became enclosed
about 65 million years ago and since
then has not had deepwater connections with neighbouring oceans.
So, animals in the Arctic may have
evolved in isolation — much the way
animals in Australia did – producing

The Jaguar
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“Since hydrothermal vents were
discovered 30 years ago, scientists
have been able to explore only about
5% of the world’s mid-ocean ridges.
The development of a fleet AUVs,
which can swim independently of the
ship, give scientists the potential to
survey more underwater territory with
each dive and expand their exploratory capability even more.”
The expedition set out from Natal,
Brazil, on a five-and-a-half-day transit to the target location: a segment
of the ocean ridge 2500m beneath
the surface, at a latitude of between
2deg and 8deg south.
The first goal was to test the new
technology by locating an already
discovered vent site. The second
was to be the first to discover new
vent sites likely to exist in the area
using the pair of AUVs.
In the operation, the Jaguar AUV
was the first to dive down, reaching 400m from the surface and
travelling along the perimeter of a
300m square. The Puma was then
launched to the same depth but
200m away from Jaguar. The Puma
was programmed to drive twice
around a square of the same size.
Over the three-hour operation, the
vehicles succeeded in sending data
packets to and from each other and
the ship.

different kinds of species which are
found nowhere else.
Puma was deployed first in search
mode with the Jaguar, then hovering
mode above vents.
Sampling on the seafloor under ice
presented another challenge because
ice openings freeze up quickly. WHOI
therefore designed an experimental
vehicle called CAMPER, (camera
sampler), a sled that the ship tows on a
line near seafloor vents.
It is equipped with cameras and chemical sensors, grabbing devices and
vacuum for samples of fluids or shrimp.

Target Location
The research also went
some way to proving that the
team could locate hydrothermal targets with the CTD,
optical backscatter and Eh
sensors without collecting
water and chemically analysing it onboard.

Testbed
Information
Superhighway

Once the Eh anomaly is detected in the buoyant plume,
it is possible to narrow the
target search area for the
hydrothermal plume.

The Puma

The distance an acoustic wave
can travel depends on its
wavelength and frequency: the
lower the frequency and longer
the wavelength, the further the
sounds can travel. The scientists
on Knorr used 8-12khz frequencies. Temperatures and pressures also affect the speed of
sound (faster in higher temperatures and pressures).
The ocean’s thermocline is a
feature where water temperature
changes quickly with depth. It
suddenly becomes cold and
sound reaches its slowest speed
at the thermocline base.
Below the thermocline, however,
the pressures from the water
column become more important
and the sound waves speed up.
A water profile, therefore, reveals
two areas: one near the warmer
surface the other towards the
higher pressure water depths,
where the acoustic waves travel
quickly. In between these is a
layer, 500m to 1000m between
its floor and ceiling, called the
SOFAR (sound fixing and ranging) in which the sound travels
slower. The SOFAR layer lies
600m to 1200m below the surface although nearer the surface
at high latitudes.

global ocean forum
11-13 MARCH 2008 LONDON ExCeL
THE WORLD'S LARGEST MEETING PLACE FOR
MARINE SCIENCE AND OCEAN TECHNOLOGY
www.oceanologyinternational.com
CONTACT:
PAUL WILSON, EXHIBITOR DIRECTOR
TEL +44 (0) 20 8439 8865
EMAIL team@oceanologyinternational.com

The sound waves can enter this
SOFAR channel from, say, the
ceiling, but instead of passing through the floor, they are
refracted back up to the ceiling
and then back down. The result
is that the energy can be propelled long distances.
This SOFAR channel provides a
conduit which allows scientists
and engineers to detect sounds
thousands of kilometres away.
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Oceanology
4D Underwater Observatory

T

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.
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.

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.

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.
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.

Subsea node

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

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

Phased Installation
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.
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.
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.
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At home in the ocean
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Laying the cable network

VENUS
Another initiative of the University of Victoria
is the VENUS project, Victoria Experimental
Network Under the Sea, headed by Dr.Verena
Tunnicliffe.
Already providing live data to the global
research community since February 2006,
the coastal cabled seafloor observatory off
Vancouver Island concentrates on looking at
shallow (300m deep) water environments,
supporting studies on coastal processes and
animal behaviour. Research projects include
water currents and ocean mixing, fish and
marine mammal movements, and sediment and
slope dynamics of the Fraser River delta.
While VENUS has its own scientific agenda
and applications to environmental and socioeconomic issues, it served as a model for the
NEPTUNE Canada design. A collaboration
between the projects will test the Internet-based
data retrieval and management system that is
common to both observatories.
.

“The traditional method
of investigating the
oceans has been using
instrumented moorings
or ships, however, these
have intrinsic drawbacks”,
said Dr. Chris Barnes, the
project director of
NEPTUNE Canada.
“The moored instruments
are often limited by battery
life, while the ships can
only be in one place at
one time. Satellite sensors
only penetrate a few metres of the upper ocean.
“Many of the ocean processes occur in episodic
or intermittent fashion.
With NEPTUNE Canada,
scientists will be able to
observe activities such as
storms, erupting submarine volcanoes, earthquakes, marine mammal

behaviour patterns and
phytoplankton blooms in
the upper ocean as they
occur.
“Understanding and prediction depend upon being
present throughout the
ocean with the capacity to
detect, measure, sample
and respond to these
rapidly evolving, energetic
events.
“The continuous measurements offered by
NEPTUNE Canada allow
the addition of time to the
three spatial dimensions.
New technologies
that extend power and
bandwidth to the seafloor
will enable this type of
remote, real-time, longterm interactive presence
in the oceans”.

www.neptunecanada.ca
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Neptune

OceanWorks
Node base
during the
VENUS Strait
of Georgia
Deployment,
June 2007

OceanWorks International is the designer and manufacturer of the underwater instrument junction boxes for the
NEPTUNE Canada cabled observatory project. This cable network features
five to six nodes to which seafloor
laboratories can be configured by using the OceanWorks supplied junction
boxes. These can interface up to ten
science instruments to an observatory
in up to 3000m of sea water.

The junction box has
been specifically designed to be modular,
with a highly flexible,
custom configurable
architecture that can
be used on a variety of
projects.
With an emphasis on
high reliability and fault
tolerance, the design is
built in a titanium pressure vessel and uses a
mixture of commercial
off-the-shelf technology
and custom designed
electronics to provid
power and communications to science
instruments. Following rigorous testing and qualification, the junction box
is expected to have operational life in
excess of ten years.
“Each junction box can support up to
10 interfaces using a variety of Ethernet or serial communication links”, said
a spokesman. “Each box supplies up
to 1.5 kW of power to each instrument

Easytrak Multiplies
Three organisations have recently
added additional Easytrak USBL tracking system from Applied Acoustics, to
their initial investment. The customers
involved have been using Easytrak in
a variety of applications, showing how
versatile and valuable the product has
proved to be.
Aberdeen-based GSE
Rentals has two
Easytrak systems in
its rental fleet. “We
found the one unit
we had was in
constant demand both to
our customers in the
North Sea
and further
afield, so it
was an easy decision
to double up”, said
Engineering Manager

Alan Cameron.
Great Yarmouth-based Gardline Environmental similarly ordered its second
and third systems which were delivered
at the end of 2007.
The third customer ordering again is
the Royal Danish Navy, which uses
Easytrak in its specialist diving and mine
counter measure operations. The navy
will take delivery of their third unit during
the first quarter of 2008.
“We’re particularly pleased
that the global customer
base for this product
continues to expand”,
said Gavin Willoughby,
AAE’s Sales Manager.
“It is fulfilling a number of
key roles within individual organisations, which
breeds confidence in
the system, resulting in a
number of repeat orders”.
Danish Navy Diver
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in a variety of voltages to allow
for maximum configurability
to suit the requirements of the
instrument it
is attached to.
The box can also
switch supply up
to 6kW at 400V for
The OceanWorks
high power loads.
Junction Box modular design
They connect to the
is a custom configurable
node and allows instru- architecture for seafloor
ments to be placed in
any region of interest
up to 10 km away from the node.”
The junction box is the primary science interface and can be configured pre-deployment
and is immediately available once connected
to the node. Data are passed from the to
the node, allowing information and images
gathered by NEPTUNE instruments to travel
instantly anywhere in the world from the short
station internet connection located in Port

Oceanworks on VENUS
The Victoria Experimental Network Under
the Sea (VENUS) project designed and
manufactured by OceanWorks International, is the world’s most advanced cabled
seafloor observatory. Working with UVIC’s
VENUS team, OceanWorks International,
based in North Vancouver, designed and
built the 2.5-tonne node bases along with
the shore systems, power supply, nodes
and junction boxes. Through a network of
scientific instruments and cameras connected to the Internet by power and fibre-optic
cable, VENUS provides scientists, educators and the general public with aroundthe-clock biological, oceanographic and
geological data from the seafloor.
The first 3km leg of VENUS was installed in
Saanich Inlet in February 2006 and continuous data has been flowing ever since. The
Strait of Georgia leg features 40km of cable
and two central nodes, to which dozens of
ocean sensors are connected. “The Strait
of Georgia is one of the most forbidding
places to deploy an ocean observatory”,
says VENUS project director Dr.Verena
Tunnicliffe. “OceanWorks is thrilled to be
involved in the leading edge of ocean
observatory systems”, says OceanWorks
project manager Alberto Moreno.
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Export Award
Alberni via the
University of
Victoria data
centre. The
centre will be able
to use the data collected
to respond to events such
as storms, plankton blooms, fish
migrations, earthquakes, tsunamis
and underwater volcanic eruptions as
they happen.
When designing and engineering
the Junction Boxes for NEPTUNE
Canada, OceanWorks took into
consideration a world-wide requirement to develop a standard interface
between a wide variety of scientific
instruments and the cabled observatory power, data and control systems. The end result is a product
that meets the environmental and
operation requirements for cabled
observatories.

Divex has won the top award in the
Western Australian Industry and Export
(WAIE) manufacturer export category for
outstanding export achievement.
These are the state’s most prestigious
awards for businesses reaching new
markets as well as making an important
contribution to the local economy through
job creation and increased prosperity in the
community.

the temperature and humidity inside
saturation diving chambers, provide
domestic water and also a constant
supply of hot water to the divers suit.
The ECS build includes a CMU
(control master unit), a CEC (chamber
environmental controller), a PWS
(potable water system) and a WHE
(water heater electrical).

Divex’s Perth operation was established
in 2003 to further enhance support in the
region. It continues to sell and support the
range of Divex defence and commercial
products. Due to increased demand,
Divex will be moving to a second facility in
Perth during the first quarter of this year to
provide it with an additional manufacturing
resources.
Divex is also celebrating building its 100th
ECS (environmental control system). The
ECS range of products are used to control

Divex’s Perth
facility
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OSIL’s data buoy

Data Buoy
OSIL (Ocean Scientific
International Ltd) will launch
its new range of robust and
adaptable data buoys at
OI 2008, in particular the small
and cost-effective OSIL200
which typifies compact and
light-weight design.
The data buoys provide a
monitoring platform for a wide
assortment of instrumentation, and
their highly stable design makes them
suitable for a variety of short and long
term applications including ocean,
river, coastal and dredge monitoring.
They are designed to be completely
adaptable to any applications’ needs
and can withstand the harshest of
conditions.
The light-weight buoys are available
in four different sizes, ranging from a

diameter of 1.2m with a
buoyancy of 200 kg, up
to 3m in diameter with
9000kg of buoyancy.
OSIL will also be
exhibiting their
new Midi Corer,
part of OSIL’s range
of Bowers and Connelly Multiple Corers, which
have undergone significant
changes in manufacture to ensure the best possible sediment cores
are obtained.
The Multiple Corers still remain the
only recognised method of collecting
a truly undisturbed sediment sample
from the seabed and they can sample
up to 12 cores at up to full ocean
depth in a single deployment and are
easy to operate and deploy.

High Precision Bathypack
Oceanographic and hydrographic
instrumentation manufacturer Valeport
will be showing two new products
from its prestigious ocean engineering
range: the Mini IPS and upgraded
MIDAS Bathypack. Both work together
as a complete package or individually,
and promise to be popular as they are
fitted with the high accuracy +0.01%
pressure sensor, now available in the
MIDAS range of Valeport products as
standard.
The Mini IPS (Intelligent Pressure
Sensor) is a highly precise pressure
sensor specifically designed for
underwater applications in depths of
up to 6000m. Complete with a choice
of pressure ranges, the Mini IPS
provides accurate depth data in real
time. Its titanium housing and smaller
size make it light, robust and easy to
use, particularly on ROVs or AUVs.

Acoustic Corer
PanGeo Subsea has awarded OceanWorks
a contract to design and build its first acoustic
corer. This subsea tool, the first in a suite of 3D
sub-seabed imaging products, will produce a highresolution sub-seabed image to detect and locate
geohazards such as large boulders or buried
pipelines.
The acoustic corer will require sonar heads to be
very accurately scanned over the seabed to create
a dense sampling grid over a survey area of 12m
in diameter.
OceanWorks is designing the tool to be deployed
in up to 600m of water from a typical oilfield support vessel. It is linked to the vessel via an electrooptical umbilical. The system is transported and
launched in a compact configuration and unfolded
using a hydraulic system as it approaches the seabed. The system is landed on the seabed, where
computer controlled servo motors will position the
boom and sonar heads to create a 10cm sampling
grid to centimetric accuracy.

MIDAS Bathypack

Calibration can be left for longer
intervals, and there is no need
for vulnerable arrangements
of diaphragms and
oil-filled reservoirs.
Its size, lightweight
and precision make
it an invaluable and
cost-effective resource for offshore
engineers through to vehicle pilots.

The miniIPS is also compatible with
Valeport’s new MIDAS BathyPack,
as well as BathyLog software, so that
users can add units on an ‘as needed’
basis to create a comprehensive data
capture and retrieval system.

requiring an ROV
and uses an altimeter
to determine distance from
the seabed, as well as making
it perfect mathematically with
correct formulae.
The simple top-end PC software,
BathyLog, is free with the MIDAS
Bathypack. It acts as the hub,
profiling all the data gathered from
the Bathypack and multiple Mini IPS
pressure sensors, plus atmospheric
pressure input resulting in a complete
overview as one integrated sensor
suite.

Valeport’s premier MIDAS Bathypack
has been re-engineered to include
the +0.01% state-of-the-art pressure
sensor to generate sound velocity
and density profiles from the highest
accuracy depth and height data. It
gathers accurate depth data that
is continually updated for density
variations in the water column.

Mini IPS

The product is perfect for applications
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BathyLog PC software

Sea Soar
Chelsea Technologies Group
(CTG) has delivered a new
SeaSoar Towed Undulating
system to the CSIC (Consejo Superior de Investigaciones Científicas), Barcelona for their new vessel, RV
Sarmiento de Gamboa. This
SeaSoar has been fitted with
a Seabird Electronics SBE911
CTD, with dual CT heads fitted externally on either side of
the SeaSoar body.
SeaSoar is a highly versatile
towed undulating vehicle
used to deploy a wide range
of oceanographic monitoring
equipment. It is capable of
undulating from the surface
to 500m at tow speeds of up
to 12kts following a control-

Micro Modem
led and adjustable undulating
path through the ocean.
The PC based SeaSoar Deck
Control Unit onboard the ship
enables the operator to have
real-time computer control
over the vehicle’s flight profile
together with the storage and
display of the flight parameter.
Data obtained from sensors
mounted in SeaSoar, are
transmitted to the towing
vessel for processing, display
and storage via a multi-core
tow cable. The high data rate
and versatility of sensor and
sampling packages make
SeaSoar an effective and
productive platform for large
scale data collection.

Subsea technology
company Tritech has
launched the Micron data
modem for through-water
communications. The
modem provides robust
spread spectrum data
transmission from an extremely compact and low
cost unit.
At only Modem can be
used as a responder or
transponder for ROV and
AUV tracking applications. A remote battery
powered option is also
available. Due to its very
small size and low weight,
it is suitable for a host
of potential subsea data
transfer applications that
were previously impracti-

Subsea News

.....
cal or uneconomic with
larger, more expensive
systems.
With a range of up to
1km from its omni-directional transducer and
the ability to network
multiple units subsea,
the Micron data modem
is a
superb
solution for
many
data
throughwater
communication
applications.
Micron data modem
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Hermes Multiplexer

Seaﬂoor mining

Aberdeen-based underwater technology manufacturer, Sonavision
has sole a new Hermes MM-A Multiplexer system to global contractor
Oceaneering International.

SMD has been awarded of a contract
by Nautilus Minerals Inc for the supply
of two Seafloor Mining Tools (SMT). The
contract is worth in excess of £30 million, making it one of SMD’s largest, and
will run until early 2010.

Set up of the data link is simple and
achieved via USB at the surface. A PC
based program allows the user to set
up channels for format, baud rate &
priority. Additionally, the Hermes can
be supplied with hardware to distribute
and switch power supplies via one
channel to a total of seven sensors.
Hermes is available as an OEM kit
comprising two circuit boards and
software for integration into existing
systems (both boards are identical,
thus reducing cost of spares back up).

Hermes multiplexer

Hermes is a state-of-the-art hardwired communications multiplexer for
data transmission through 8 bi-directional channels over a single twisted
pair. Data communication capability
over the cable is 230kbaud in either
RS232 or RS485 modes as selected
or switched by the operator.
Although initially designed for the
Sonavision suite of sensors, the
communication link will easily carry
communications to and from any
other serial devices.
In addition to being used on copper umbilicals, Hermes MM-A has the added
advantage of being able to bundle a
number of serial devices for transmission over a single channel of fibre which
will both free up capacity and allow
operators to build in redundancy.

Additionally, Sonavision can supply the
system in a ‘plug and play’ format comprising Topside Distribution Module and
1000m, 3000m and 6000m pressure
rated underwater housings.

SMD Managing Director, John Reece,
commented “We are very pleased to
be awarded this prestigious contract. It
will be a world first in an emerging and
very exciting market. We look forward
to working closely with Nautilus over the
coming months to develop the system”.

Sonavision will be demonstrating
Hermes MM-A on booth 830 at
Oceanology International 2008

Nautilus is the first company to commercially explore the ocean floor for gold
and copper seafloor massive sulphide
deposits and is positioned to become an
emerging producer in 2010. The Company’s main focus for 2008 is the Solwara
1 Project, which is located in the territorial waters of Papua New Guinea in the
western Pacific Ocean.

Systems Engineering and
Assessment (SEA) has been chosen to
develop the deep ocean, low frequency
swath survey sonar for UK Nnational
Oceanography Centre’s (NOC) towed
ocean bottom instrument (TOBI).

Commenting on the announcement,
Gareth Somerset, SEA’s Offshore Division General Manager said: “We are
delighted to have been chosen for this
prestigious development.

The development will provide NOC
with the capability to conduct accurate hydrographic survey over wide
swaths at the ocean floor, keeping the
TOBI vehicle at the forefront of deep
ocean research.

“The sonar represents a new and
significant element in our provision
of survey systems. It is an exciting
and challenging programme and the
company is committed to delivering
a high quality product for the TOBI
vehicle.”
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The SMT is a novel design for recovering ore which is found in massive sulphide deposits in rugged terrain. However, it draws on much of the technology
that SMD has developed in recent
projects for three trenching systems, all
of which exceed 2 MW installed power.

Alasdair Murrie, International Distribution Manager for Sonavision,
explained: “This is an exciting development with excellent potential across the
whole ROV industry. Not only are, the
major ‘fibre only’ contractors talking to
us about the Hermes MM-A but also
ROV manufacturers and small to medium size operators. The pricing makes
it a realistic option for the small one vehicle operator who is using numerous
tools /sensors and having to struggle
with multiple copper umbilicals to the
detriment of data acquisition, handling
and overall operational effectiveness.”

TOBI or NOC TOBI?
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The scope of supply is for two seafloor
mining systems comprising the SMT,
umbilical systems, surface power and
control system and a single deck handling system.

The system will be designed and manufactured at SMD’s Turbinia Works on the
banks of the Tyne in North East England. It will then be integrated into the
vessel in South East Asia in late 2009
and initial mining operations at Nautilus’s
Solwara 1 field will commence in 2010.
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Visualisation

Bill Stuart, Product Sales Manager (Cameras) of Kongsberg, addresses issues in selecting

V I S U A L I S AT I O N

HD Underwater
High-definition imaging systems
have made a significant impact in the
domestic and industrial market. But
what are the advantages of using the
technology?
In comparing the total number of
pixels in the video image for HDTV
against that for a conventional PAL or
NTSC standard definition image, it is
evident that the 720p HDTV format
offers more than double the effective
number of pixels. The 1080 HDTV
format, however, offers an even more
impressive five times the effective
number of pixels. It is interesting to
consider that using the 1080i HDTV
format gives the equivalent of a
2 megapixel still photographic image
on every single video frame!
As well as the great benefit of
increased image resolution, HDTV
also brings with it another significant
improvement over composite PAL or
NTSC video images – much improved
colour definition. Conventional PAL
and NTSC composite video signals
really have poor colour definition, and
because of the way that the colour
information is encoded into the video
signal, they also tend to suffer from
colour fringing and cross colour interference.
HDTV signals separate the colour information from the brightness information, and this ensures that there is no
problem with colour fringing or cross
colour interference.
The improvement in colour definition
itself is a major advantage in underwater inspection tasks, improving the
ability to monitor damage,
corrosion and marine
fouling.

So if HDTV is really so wonderful for
underwater inspection and survey tasks,
how come it hasn’t made a major impact
before now? The reasons are to do with
bandwidth and cost. In order to acquire
high quality, high-definition underwater
video signals, a lot of information must
be sent from the camera to the surface.
Once it reaches the surface, there needs
to be some way of storing (recording)
this vast amount of HDTV video data
economically.
Until recently this has been prohibitively
expensive, as have the underwater
HDTV cameras themselves. Again, the
relentless progress in video technology
has reduced the costs involved in transmitting and storing HDTV data, to the
point where it is now a practical reality to
build this into new underwater inspection
systems – and affordable underwater
HDTV cameras have arrived.
It is not going to be straightforward for
operators to integrate HDTV technology
into their existing underwater equipment
programmes, and for many conventional
underwater observation and viewing
tasks it will not make economic sense.
However, for those specialised survey
and inspection tasks requiring absolutely
the best quality underwater video results,
HDTV offers a leap forwards in performance.
Multi video output standard cameras
are now available which can be readily
switched between standard Composite
Video PAL/NTSC and HD video 720/50p
or 60p or 1080/50i or 60i, giving an
extremely versatile camera allowing the
user to select the most suitable video
output standard for his current application.
The introduction of HDTV for underwater
operations will place great demands on
ancillary equipment. In order
to ensure the best quality
of results, operators will
need to pay great attention to the quality, quantity
and positioning of lighting,
as well as investing in

More Information
The advantages of using HDTV for underwater
video inspection and survey tasks are compelling if the typical pixel resolutions available
from conventional PAL and NTSC composite video signals are compared with that for
HDTV:
Video:
HorizontalPixels:
Vertical Pixels:
Total Pixels:

PAL
702
576
~400,000

NTSC
702
482
~340,000

Frame Rate:
Line Scanning:

25fps
Interlace

30fps
Interlace

There are four common format variants for
HDTV at present are:
Europe
USA /
Japan
720/50p
720/60p
1080/50i
1080/60i
The European and USA / Japan formats essentially offer identical resolution capability but
with different frame rates (no. of frames per
second). Comparing the pixel resolution available from these HDTV formats:

Horizontal Pixels:
Vertical Pixels:
Total Pixels:
Frame Rate:
Line Scanning:

720p
1280
720
~900 000
50 or 60fps
Progressive

new high-bandwidth telemetry transmission
systems.
With the advent of HID and HMI lighting
systems, which can give up to four or five
times the light output of a conventional
filament lamp for the same input power, the
lighting requirement can be easily solved.
With an uncompressed HDTV video signal
requiring a digital signal bandwidth in the
region of 1.5 Gigabits per second, the
demands on transmission systems are
great. This transmission technology is with
us now.

The Kongsberg OE14-502 multi-standard HD camera
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1080i
1920
1080
~2 million
25 or 30fps
Interlace

LYYN T38 visibility enhancement system

high-definition underwater video

Video Enhancement
A traditional problem with subsea video
is that the water conditions can be
such that microscopic particles within
the water column can be illuminated
by the light source just as easily as the
target. These particles are reflected
back into the camera and manifest as a
cloudy image.

Video
And that only leaves the considerable
challenge of recording and archiving of
HDTV video signals. The rapid progress
in video CODEC (compression/decompression) technology has offered a
cost-effective way of reducing the data
storage requirement down to manageable proportions. It would require around
2TB (Terrabytes) of digital storage space
to record only 3 hours of uncompressed
HDTV video content – this is certainly
possible, but not practical for underwater
survey and inspection tasks.
Video compression (CODEC) technology,
such as the now ubiquitous MPEG2, allows this data requirement to be reduced
to 1/60th of the size. More recently,
developed advanced video CODECS
such as MPEG4 Pt.10 (AVC / H.264) and
WMV-HD offer the advantage of cutting
that data requirement in half again without
reducing perceived video quality.
Is HDTV the future for underwater video
survey and inspection? It’s not going to
completely replace conventional PAL and
NTSC video anytime soon, but all of the
building blocks are now in place to allow
the introduction of HDTV for high-quality
underwater inspection tasks.

Over the years, a number of camera
techniques and post-processing applications have been developed to
minimise this problem, but with the latest generation of remote vehicles and
high-resolution cameras able to give
unprecedented access to the surveyor,
the demand for clearer imagery is
particularly high.

Before (above) and after (below)
video enhancement

This prompted Swedish company
LYYN to develop the LYYN T38 visibility enhancement system that can be
performed in real-time in a live video
stream. Furthermore, it can also be
applied to stored material.
“The system can be used to enhance
the feed from a ROV video system or
to enhance a video tape in a camera
brought back to the office after some inspection fieldwork”, said a spokesman.
“It is connected between the camera
and a monitor, TV or video recorder.
The screen will show enhanced visibility real-time, allowing the operator to
zooming and focusing on the right
object”.
With visibility enhancement technology
(VET), visibility is enhanced (particularly the possibility to see colours,

movement and contours) in fog, snow,
dust, sand, darkness, etc, as well as under water and in medicinal applications.
It can also be integrated into existing
systems as a ‘turbo charger’, with no
expensive upgrade of complete systems
is required.
Applications include life sciences Defence and surveillance.

PRODUCTS
• Micro and Inspection Class ROVs
• Scanning and Imaging Sonars
• Lyyn T38 Visibility Enhancement
Technology
APPLICATIONS
• Underwater Inspection
• Survey And Hydrography
• Search And Salvage
HIRE OR SALES

Get the Picture....

www.atlantasmarine.com
Email: info@atlantasmarine.com
Phone: 01935 426000
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Underwater Lighting

Mark Olsson, Kevin Hardy, John Sanderson of DeepSea Power & Light explain LED Lighting

LED LIGHTING

LED 101

An LED (light emitting diode) consists
of several layers of semiconductor material. Light is generated when the LED
is forward biased and electrical power
is introduced. Bound electrons capture,
then release, electrical energy as a
narrow spectrum or monochromatic
light with different doping materials
producing colours. Most white LEDs
use a single phosphor compound to
absorb light emitted in the blue band
and re-radiate it as broad spectrum
white light.
Advantages of LEDs in underwater
applications include ruggedness,
longevity, rapid on-off switching without
damage, dimming without changing
their emitted colour, electrical efficiency, pressure tolerance, use of compact
reflectors and monochromatic or wide
band colour selection. Because LEDs
are solid state, there are no shock sensitive elements to be broken such as
glass envelopes or thin wire filaments.
If designed and constructed properly,
LED arrays have an extremely long
lifespan. Life is measured as the time
it takes for it to reach 70% of its initial
light output rather than a complete
burnout, a life which can exceed many
tens of thousands of hours. It is more
likely an operator will change the LED
light engine to upgrade to a higher lumen output than because of the failure
of an LED string.
LEDs produce more lumens per watt
than many other lamps and operate
better at the colder temperatures found
in the deep sea. This represents a real
advantage to battery powered submersibles, or diver carried lights.

The traditional method of classifying light
output in watts is made obsolete and the
more appropriate ‘lumen’ is used. This is a
measure of light perceived by the human
eye and thus a human-centric measurement. Other metrics, including lux and
candlepower are directional intensity
measurements and don’t measure a light’s
entire output.

Efficacy is a measure of efficiency determined by total light output divided by
electrical power used to produce the light.
LEDs are highly energy efficient -– about
six times greater than incandescent light
bulbs.
While very efficient, LEDs still produce
heat. Unlike traditional sources which
radiate heat from the source, the heat
from an LED stays inside the semiconductor material and must be dissipated
to prevent overheating. Excessive heat
causes reduced lumen output, colour
temperature shifts and lower life expectancies. Fortunately, the sea provides an
ideal heatsink. Transferring heat to the
ocean must be done through the shortest
path and fewest thermal barriers. Metal
core printed circuit boards are becoming
standard practice.
While voltage remains relatively constant, average current is varied to control
light output. DeepSea Power & Light
(DSP&L) uses temperature compensation
techniques to reduce drive current when
temperatures exceed a level which would
cause damage or degradation to the
LEDs. When operating from AC mains,
power factor correction circuitry becomes
important, particularly in higher-power
fixtures.
Unlike traditional vacuum and gas-based
light sources, LEDs are solid state
devices, packaged without voids,
making them inherently
resistant to pressure
affects. DSP&L’s Cree
LED light engines
have been tested to
20 000 psi, when
studying the
subtle issues of
phosphor contamination and depressurisation affects on
the LEDs.
Pressure-compensat-
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ed designs allow for smaller, reduced
weight metal housings, unconstrained
geometries, and lighter frame designs.
Colours may be selected for a specific
application by choosing an appropriate
LED. Traditional light filters, which block
unwanted colours, also lower light output. High power LEDs producing narrow
spectrum red, green, blue, UV, IR and
other colours are currently available.
Marine biologists studying animal behaviours or ROV operators working on
wellheads may now see without being
seen, as light in the deep red/near IR
portion of the spectrum is reportedly not
visible to some deepwater animals, who
have narrowed their sensitivity through
natural selection to favour bioluminscent blue-green. LEDs have lower
maintenance costs, and increased integration of circuits is improving reliability.
Disadvantages include thermal management, driver electronics and initial
cost. The leading cause of premature
failure of LEDs is excess heat. LED
drivers require knowledge of magnetic
core inductors, and component tradeoffs for pressure compensated circuits
must be made. Electronics are sensitive
to electrostatic discharge and reverse
breakdown voltages if not properly
protected. LEDs and their driver circuits
may cost more up front than traditional
filament or gas discharge lamps of
equal lumen output, but as technology
improves, the costs are falling.
DSP&L has a number of future LED
projects working their way through
R&D, including high power ‘bottle cap’
mini-lights for mini-ROVs, diver helmet
lights and flat panel light fixtures. Panels of LED lights may one day surround
a submersible or ROV, and the vehicle
pilot can swivel a camera while sequential panels illuminate a sector, following
the camera motion. A submersible,
maintaining constant course, depth and
speed, can pass a hydrothermal chimney and film it with constant illumination
as the active vent approaches, passes
and recedes from view.
Other emerging topside marine applications of LEDs include oil platform,
ship, buoys, safety, general lighting and
survival systems. LEDs are well suited
for unattended operation, battery backup or hazardous environments.

Miniature Underwater LED Light
Bowtech has expanded its
AquaVision range with the launch
of its smallest LED underwater light
to date. The LED-800 is but 3 ins in
length, less than 2ins in diameter at
the lens and 1 in in the body.

The AquaVision
LED-800 light

It features
Bowtech’s latest
LED technology. The
light produced is designed for colour
video inspection or viewing tasks

– especially for diving and ROV inspection applications.

Dive Lamp

The 300m rated lamp is manufactured with an anodised aluminium
housing,which offers proven corrosive
resistance.

The Sonavision dive lamp is designed
for use on on Kirby Morgan dive helmets. The lamps can be supplied for
use with a variety of power supplies,
with or without a diffused lens. The
lamps provide 80Watts output and are
powered from 35VDC supply.

The LED-800 has no fragile filament
and is highly shock resistant (30G)
and robust. With excellent longevity,
the Bowtech LED-800 has an effective
lifetime greater than 100 000 hours.

A favourite of commercial divers, the
lamps have a quick release mechanism for easy change out by the
divers, saving valuable time if a
bulb fails.

This exceptional lifetime leads to an
enormous ‘in service’ cost saving and
reduction in downtime over lamps with
incandescent bulbs.

The standard connector supplied is
EO one pin, two
contact, but other
connectors can be
supplied upon request. It has a length
of 85mm and a 70mm
diameter.

The LED array used in the light delivers a bright white light of 800 lumens,
which is equal to or greater than the
majority of incandescent lights of this

Underwater Lighting

.....

AC Flood Light
Remote Ocean Systems has
developed the new Q-LED
underwater LED floodlight.
The compact Q-LED operates on 120V or 240V AC
power, yet fits in the same
compact footprint as Remote
Ocean Systems’ QL-3000
floodlight, which has been
a mainstay of the ROV
industry for more than three
decades.
Operators can now upgrade
their vehicles by installing
the ‘plug and play’ dimmable
Q-LED lights in place of their
old halogen lights, using the
same wiring.
The Q-LED is depth rated
to 3000m and has an output
equivalent to that of a 250W
halogen light. The Q-LED’s
first scheduled maintenance
is at the five-year mark.
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Underwater Lighting

HMI Lights
Bennex are distributing the Deep Sea
Power and Light SeaArc2 HMI/MSR
underwater lights. These are three to
four times more efficient (lumens/watt)
than comparable tungsten halogen
lights. Since there is no filament to
break, SeaArc2 lights are less sensitive to vibration and shock.
The SeaArc2 HMI/MSR lights are built
using the 200W MSR200/HR and the
400W MSR/400HR lamps.

HMI/MSR ballasts can be powered from
either AC or DC voltage. It accepts a
nominal input voltage of 120V or 240V,
ranging from 110V to 300V. The ballast
provides properly conditioned AC voltage/current required by the ignitor circuit
and lamp in the lighthead.
DeepSea’s proprietary TI/EB (thallium iodide/electronic ballast) lamp, a
specially configured TI lamp. These
lamps produce an intense, monochro-

HMI/MSR lamps are AC-operated discharge lamps in which the luminous
arc burns in a dense vapour atmosphere comprising mercury and the
halides of rare earths. The MSR in the
name indicates medium source rare
earth elements. The number indicates
the wattage, and the HR designates
hot restrike.
HMI lamps have a cooler temperature
of 5600°K. Advantages of HMI/MSR
lamps over HID lamps is they warm
up in 1-2 minutes and have an instant
restrike ability. HMI lamps can also be
dimmed when operated from a ballast
with dimming circuitry.
A properly designed ballast is required
to operate a SeaArc2. SeaArc2
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The DSP&L 400W light available from Bennex

matic green light output (535 nm) which
is close to the transmission ‘window’ of
seawater.
The TI lamp offers maximum light penetration for long range monochromatic
imaging applications, such as submersible navigation and subsea surveying.
The lamp typically operates from HID
magnetic ballasts. However, using a
special ignitor, this lamp gives users the
flexibility to use one
type of ballast to power
an HMI or a TI lamp.
It is possible to freely
swap light heads with
no modification to the
ballast.
DeepSea offers a dual
ballast housing, so
that users can operate
a TI/EB and HMI from
the same housing.
There are options
available in the types
of reflectors, depth rating, types of material,
and types of ballasts.
It can be used at
depths up to 6000m.

Aquabeam Viking

Aquabeam

Hand lamp

The Aquabeam Viking from Divex is a versatile underwater lamphead designed to accommodate a range of
linear, tungsten-halogen bulbs, covering power ratings
to 1000W and colour temperatures to 3300°K.

Designed and manufactured
by Divex, the deep handlamp
is resin sealed after casting to
prevent helium penetration.

The lamphouse is a machined, aluminium die casting,
hard anodised and twice impregnated with resin before being finished in stoved epoxy over etch primer.
A toughened lens completes the enclosure, which will
withstand immersion to depths in excess of 10,000
fsw.The Viking offers an average beam spread of
40deg (immersed).

This makes it the only
handlamp suitable for long
exposure in mixed gas
atmospheres. It is proofed to
depths of 1500ft (457m) and
its rugged construction can
cope with the hardest working
conditions.

Applications include external bell and habitat illumination, headlights for submersibles and ROVs, static
illuminationfor reactor ponds and diving tanks and
lighting for underwater film and television companies.
The light is 168mm (6.61in) in length (excluding
penetrator) and 152mm (6in) in diameter with a
maximum width (over of 245mm (9.64in). It weighs
2.94 kgs (6.47 lbs) in air or 0.79 kgs (1.74 lbs) immersed in water.

The ‘O’ ring to perspex front
seal and magnetic reed switch
operation make water leaks
virtually impossible.The
handlamp uses sealed beam
bulbs from 2.5 to 8W,
running off standard HP992 or
PJ996 6v batteries.

It can also be supplied with
spring top Nitech X-Cell
rechargeable batteries
requiring crocodile clips on
the wiring loom.

Underwater Lighting

.....
Rated to 450msw, the lamp
has a diameter of 150mm,
a length of 220mm and is
190mm in height. It weighs
3.6 kgs.
The Nitech X-Cell Plus
rechargeable battery has a
built-in charger and is
capable of being charged
from any DC or AC source
from 6v to 240v. It the X-Cell
Plus will give at least 300
and under many conditions
of use, up to 3000 chargedischarge cycles.

LEDLite
The ultra-durable LEDLite has been
designed to complement Tritech’s range
of inspection cameras and for use as a
standard ROV lighting device where reliability is paramount. The colour temperature is ideally matched to most modern
underwater cameras.
Based on the very latest LED technology
and incorporating a dimmer control, the
LEDlite is acompact solution to subsea
lighting requirements. It has an extremely
robust stainless steel housing for use in
the harshest of environments. Additionally,
the unit has no filament and therefore is
shock resistant.

DIVEX

The use of light emitting diodes pro
vides a lighting source that will last far
longer than any underwater light using a
standard filament.

LEDLite
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Directory

Products and Services

Directory
UNDERWATER VEHICLES

EQUIPMENT DISTRIBUTORS

Perry Slingsby

Atlantas Marine

Ings lane, Kirkbymoorside
York YO62 6EZ, UK
+44 (0)1751 431751
pssi@uk.perrymail.com
www.perryslingsbysystems.com

1st foor, Telstar House,
Mead Ave, Houndstone
Business Park, Yeovil,
Somerset BS22 8RT, UK
+44 (0)1935 426000
info@atlantasmarine.com
www.atlantasmarine.com

Saab Seaeye
Seaeye House, Lower
Quay Road, Fareham,
Hants, PO16 0RQ, UK
+44 (0)1329 289000
rovs@seaeye.com
www.seaeye.com

Schilling Robotics
201 Cousteau Place,
Davis CA
95618-5412, USA
+1 530 753 6718
sales@schilling.com
www.schilling.com

SeaBotix
1425 Russ Blvd, T112D,
San Diego,
CA 92101 USA
+1 619 239 5959
info@seabotix.com
www.seabotix.com

Sub-Atlantic
Woodburn Road, Blackburn
Business Park, Blackburn,
Aberdeen AB21 0PS UK
+44 (0)1224 798660
sales@sub-atlantic.co.uk
www.sub-atlantic.co.uk

VideoRay
580 Wall St, Phoenixville
PA 19460, USA
+1 610 458 3000
info@videoray.com
www.videoray.com

SUBSEA SUPPORT
Trelleborg CRP
Stanley Way, Stanley, Skelmersdale,
Lancashire, WN8 8EA, UK
+44 (0)1695 712000
offshoresales@trelleborg.com
www.crpgroup.com

ACOUSTIC SYSTEMS
Applied Acoustics
Marine House, Marine Park,
Gapton Hall Road
Great Yarmouth NR31 0NB
+44 (0)1493 440355
general@appliedacoustics
www.appliedacoustics.com

Kongsberg Maritime AS
Kirkegaardsveien 45
PO Box 483 N)-3601,
Kongsberg, Norway
+47 32 287320
subsea@kongsberg.com
www.km.kongsberg.com

MacArtney
Gl Guldagervej 48
DK-6710 Esbjerg V, Denmark
+45 7613 2000
mac-dk@macartney.com
www.macartney.com

Sonardyne
Blackbushe Business Park, Yateley,
Hants, GU46 6GD, UK
+44 (0)1252 872288
sales@sonardyne.com
www.sonardyne.com

Sonavision
16, Denmore Road, Bridge of Don,
Aberdeen, AB23 8JW, UK
+44 (0)1224 707737
info@sonavision.co.uk
www.sonavision.co.uk

Valeport
St Peter’s Quay
Totnes, Devon,
TQ9 5EW, UK
+44 (0)1803 869292
sales@valeport.co.uk
www.valeport.com

The fastest way to find suppliers of products and services for the subsea industry
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Society for Underwater Technology

Houston
Join us for the 6th Annual SUT Golf Roundup at the
BlackHorse Golf Club, Thursday April 10, 2008
If you’re interested in sponsorship information, please contact Jodi Roberts at 713425-6355 or jodiroberts@suthouston.com
Registration Fee is $150.00 per player. Fee for a foursome is $600.00.
Each player will receive the following:
•
Lunch and Dinner
•
Range Balls
•
Carts
•
Beverages on the Course
•
SUT Logo Twill Hat
•
Sleeve of Blackhorse Logo Balls
•
BlackHorse Logo Golf Towel
•
Assorted Goodies and Surprises
Check-in, warm-up and lunch are 11:30 am to 1:00 pm. Scramble with a shotgun
start will begin precisely at 1:00 pm.
Registration information must be received by Monday, April 7, 2007.
Space is limited, so sign up now! For more details on the golf tournament and
registration information, please call Kathleen Venable at 713-995-5156.

Get a 2008 subscription of UT2. Four issues for only £30
Name
Title

Subscription

Company
Address
City
Postcode
Phone
E- mail
Signature
Date

Post to the Society for Underwater Technology,
80 Coleman St, London, EC25 5BJ England
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SUT News

SUT

Left to right: (front row) Peter Metcalf, David Brookes, Patrick O’Brien, Peter Allan, (middle row) Dr Ajit Kulkarni, Claire Harris,
Harry Wardle, Alex Hunt, (back row) Jim Hind and John Allen)

AGM London

13 December 9 January 2008

The SUT announced the election of a
new president at its AGM in December.
During the meeting aboard HQS
Wellington moored at London’s Embankment, Michael Leece announced the
appointment of David Brookes, who was
also made Honorary Fellow, during the
SUT’s annual awards and new fellowship presentation.
Joining BP in 1980, David Brookes embarked on what can only be described
as an illustrious career in subsea and
floating production systems in the oil
and gas industry. David has been at the
forefront of BP’s deepwater technology
with responsibility for multi-disciplined
teams based in Sunbury and Houston,
delivering deepwater R&D projects and
providing support to all major deepwater
projects for BP.
In 2006 David was appointed Senior
Advisor in upstream engineering and
is currently Chief Subsea Engineer for
Subsea and Floating Systems of BP.
In addition, David has presented many
professional papers and is greatly
sought after as a keynote speaker or
chairman at many of the industry’s most
prestigious conferences. David has been
Vice President and Chairman of Council
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of the Society for Underwater Technology
and is a past recipient of the SUT’s David
Partridge Award.
Mike Leece’s final act as president was to
hand out the Society’s annual awards.
Sophie Clayton of the University of
Wales, Bangor, received the Tom Patten
Memorial Award for outstanding final year
undergraduate student. The decision was
made with great difficulty this year due to
the high number of First Class Honours
achieved by SUT’s sponsored students.
The Houlder Cup was awarded posthumously to Lieutenant-Commander Harry
Wardle Royal Navy for his contribution to
underwater operations. John Houlder presented the trophy to Harry’s son, Richard,
who was in attendance.
The David Partridge Commemorative
Award, jointly sponsored by the SUT and
the former Offshore Energy Technology
Panel, was made to Dr Patrick O’Brien.
Peter Metcalf received the President’s
Award in recognition of his long and distinguished career in subsea engineering.
SUT Fellowships were awarded to
Dr Peter Allan, Jim Hind, Alex Hunt and

Mark Finch. SUT was delighted that
John Allen from Houston, USA, could
attend to receive his Fellowship award
in person. Others receiving Fellowship
awards to be given locally are Don Wells
of Houston, USA, and Andy Lane and
Enda O’Sullivan of Perth, Australasia.
This year, SUT inaugurated a new
award for outstanding feats of professional skill and heroism named after
Jackie Warner, who was the first Inspector of Diving and who made a major
contribution to diving safety in the UK.
The first recipient of this award was
conferred upon Dr Ajit Kulkarni, who displayed of a very high degree of professional skill, planning and boldness allied
to a very high level of personal bravery
when onboard the MSV Suraksha when
it caught on fire. His actions led to the
safe rescue of six divers who were in
saturation at 85m at the time of the fire.
.
Ending the meeting was a well received
presentation titled ‘Biggest, Deepest, Longest: 2007 – a Year of New
Offshore Industry Records’, given by
Alex Hunt, who, among other things, is
a member of the Society’s very active
Subsea Engineering and Operations
Committee.

4th Annual General Meeting 2007
It was perfect conditions for the fourth
SUT Perth Branch AGM, held at the
Kings Park Function Centre next to
Fraser’s Restaurant, on the evening of
14 November 2007, with a clear blue
sky, a temperature of around 26°C,
light breeze and a wonderful view of
Perth and the Swan River.
Proceeding kicked off just after 6pm
with an update from SUT Perth Branch
Chairman, Martyn Witton. Martyn
outlined some of the 2007 highlights
including increased local membership
of 131, plus 9 fellows, 22 local corporations and 51 students. There were
also a significant number of remote
memberships around Australia and in
New Zealand, Indonesia, Singapore
and Malaysia.
Martyn indicated how successful SUT
Perth had become with strong growth
in the areas of special courses, technical events, seminars, SUT cooperation
with other societies and institutions
including DoIR, INTSOK, UK DTI and
many universities. There was also
recognition to the popularity of the SUT
Annual Dinner. All in all, SUT Perth
activity and involvement during 2007
was significant across a broad range
of fronts.
In particular, there was recognition of
subject range, growth and uptake of
the underwater technology courses
that were now available in Perth by
SUT. There would be two additional
courses in 2008 covering Offshore
Survey and Subsea Pipelines. Martyn
also talked about the launch of SUT
Melbourne Branch and how it was
set to grow and provide services and
facilities to membership in the region.
Martyn made a point of thanking the
branch committee and SUT administrative staff for its commitment and
hard work over the last year. Also,
thanks went to all speakers and lecturers that supported SUT.
Next up was Keith Bentley, Treasurer. Keith certainly painted a healthy
financial position for the branch that
would provide a strong foundation
for SUT to embark on further growth
and services to members during 2008
and beyond. A special mention and
thanks was given to Jim Leven and
the Department of Infrastructure and
Resources (DoIR). Since initial start up
of the branch the DoIR has provided a
financial grant which has contributed to
SUT growth, this grant will now cease

since SUT is financially sustainable.
Enda O’Sullivan, Branch Secretary,
provided an overview of changes to
committee members and those nominated for 2008. Three new members
were welcomed, Paul Mercer, Dermot
O’Brien and Ben Witton. Co-opted
members covering Secretariat and
Events Management were Wendy
Buchanan and Joyce Bremner.
Regional liaison included Duncan Cameron (Singapore), Adam Brumley (KL),
Simon Allen (Tasmania) and Hayden
Marcollo (Melbourne).
Enda also outlined some proposed
changes to the branch Constitution for
2008. The first proposal was to ensure
continuity and refreshment of committee members by having members
elected for two years, limiting it to a
maximum of three consecutive terms,
and having eight members changed out
each year. The second proposal was
to name the branch SUT Perth Branch
and drop SUT Australasia.
A special thanks, together with flowers, was given to Joyce Bremner and
Wendy Buchanan for their behind the
scenes efforts with organising SUT
events, courses, seminars and day
to day administration of the branch. A
new recruit, Jennifer Murray, was also
warmly welcomed. Jennifer will be supporting Joyce and Wendy during 2008.
A major global focus with SUT is
Educational Support and encouraging
and helping young people with their
education and career in underwater
technology. The SUT Perth Branch
is particularly active in this respect
and the AGM provided the right forum
for Martyn to present six successful
students with cheques worth $3000
each. This years students were: Sophie
Broun (UWA, Mechanical Engineering
and applied Maths/Physics); Colin Hart
(UWA, Environmental Engineering,
Ocean systems major and Commerce);
Nathan Fairclough (Curtin, Mechatronic
Engineering); Ryan Hannan (UWA,
Engineering in Commerce, majoring in
Offshore Eng and Naval Architecture);
Craig McDonnell (Curtin, Aquatic Science, Coastal Management) and Daniel
Aleksandrow (UWA, Mechatronics and
Physics).
New Outer Limits for Resource Jurisdiction – Implications and Opportunities.
The guest speaker for the evening was
Phil Symonds, Senior Adviser– Science

and Law, of the Sea, Petroleum
and Marine Division, Geoscience
Australia, Australian Government.
Phil gave a very interesting and
informative talk about approaches
to defining the outer limits of extended continental shelf (ECS) and
highlighted some national, as well
as global, implications and opportunities of this activity, which is now
underway throughout many parts of
the world’s oceans.

SUT News

AGM Perth Branch

Phil went on to explain that the 1982
United Nations Convention on the
Law of the Sea (UNCLOS) provides
for the establishment of a series
of marine jurisdictional zones, in particular the continental shelf, which
extends to 200 nautical miles, or
beyond that to the outer edge of the
continental margin.
In this zone a coastal state has
sovereign rights for the purposes of
exploring and exploiting its mineral
and other non-living resources of the
seabed and subsoil, together with
sedentary living organisms.
The full application of the UNCLOS
rules for delineating the outer limit of
the extended continental shelf (ECS)
beyond 200 nautical miles requires
information on the water depth, sediment thickness, and other geological
characteristics of the continental
margin.
Over the last 15 years, considerable
survey work has been conducted by
countries for this purpose and is providing substantial new insights into
the remote, deepwater parts of the
world’s continental margins. Where
a coastal state intends to establish
the outer limits of its ECS, it must
make a submission to the Commission on the Limits of the Continental
Shelf (CLCS).
The 21-member CLCS is a scientific
and technical body that facilitates
the establishment of the outer limit
of the extended continental shelf by
considering data and other materials
submitted by states and making recommendations on the outer limit. To
date, the CLCS has received eight
submissions and has made recommendations on three. Delineating
the outer limit of the ECS is not a
pure scientific task, but involves
the integration of legal, diplomatic,
scientific and technical matters. The
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amount of offshore survey data that
has been collected over the years by
countries to compile submissions to
the CLCS was staggering. The 3D
virtual modelling of the seabed that
Phil presented was also extremely
interesting and provided a powerful
visualisation tool for scientists and
engineers.

jurisdiction, helps to promote peace and
security in the oceans, and creates the
secure environment necessary for the
management, exploration and exploitation of marine resources. This activity has
important global political implications and
provides considerable future opportunities
for industry, marine science, resource and
environmental managers.

Phil wrapped up his talk by pointing
out that to define clear demarcation to national and international

As usual at SUT events, the socialising
and networking continued well into the
late evening.

SUBSEA CONSTRUCTION - Meeting Regional Challenges
Report on SUT Perth evening meeting,
Wednesday 13th February 2008, by Terry Griffiths
With a host of technically challenging
projects being planned and undertaken
in Australia and the Asian region, the
demands on subsea construction equipment and vessels is unprecedented. The
requirement to meet these challenges
is often laid at the feet of installation
contractors, with innovation a key to
success.
This evenings meeting clearly resonated
with the local subsea community, with
registrations having to be closed before
the event and a record crowd of over
130 coming to the John de Baum room
in the Melbourne Hotel, which was filled
to capacity. The evening was opened
and chaired by Dermot O’Brien from JP
Kenny, who was tasked with keeping
the fierce rivalry between the 6 installation contractors at bay and keeping the
speakers to time, despite an allocation
of only 10 minutes to each!
The first speaker was Ian Rowson from
TS Marine, who provided an insight into
one of the smaller installation contractors and their regional capability, in
particular focusing on the DP2 Havila
Harmony. The strategy which they are
looking to support their clients and
meet the local and regional challenges
involves the deployment of this highly
versatile and capable asset to meet a
wide variety of platform support, survey
and light construction and well intervention activities.
The next speaker was Stephen Rogers
from Helix Energy Solutions Group in
Asia Pacific, who outlined the significant
range of capabilities of the Helix group,
from operating production facilities to
diving and offshore construction through
the Canyon Offshore division. He outlined how the semi-vertical integration of
the Helix group meant that the capabilities of each division were tried and
tested by meeting internal project needs,
and therefore well placed to meet regional subsea construction challenges.
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Following on, Tim Clark from Canyon Offshore spoke to the theme “Does Size Really
Matter?” when it comes to vessels, ROV
Based Geotechnical Sampling, and ROV
Based Umbilical & Pipeline Trenching. The
conclusions drawn was that with careful planning, for vessels and geotechnical sampling
technique is as much as factor as size!!
However when it comes to trenching, “big is
beautiful”.
Peter Cox from Trident Australasia then took
the subject of the evening as the core theme
of his presentation to grapple with the question of whether the challenges faced by the
subsea construction industry in Australia are
made more significant by local factors rather
than being characteristic of the region, e.g.
Malaysia where a thriving local industry exists.
Willem van Benten from Allseas described
the truly awesome capabilities of the S-lay
pipeline installation vessels being upgraded
or built in their fleet, with some very impressive capabilities to match the regional challenges for deepwater projects as they come
to fruition.
Finally Darren Cormell used the theme
“A Swell Year” to describe the challenges
experienced by the unusually poor weather
conditions experienced in 2007 during the
first phase of the Vincent Project and the
effect on operations, with an emphasis on the
innovative approach to equipment preparation and handling in order to minimise vessel
stand-by and risks to personnel.
These presentations led into some lively
discussion by the audience and the assembled panel of installation contractors on
various local and regional challenges faced
by the industry, with the conclusions that we
have “an armada” of construction vessels
and equipment becoming available to meet
local and regional challenges, but we face
an equal challenge in resourcing the projects
and vessels with appropriately skilled personnel. Courtesy of the speakers, the debate
continued well into the evening over light
snacks and heavy refreshments!

OFFSHORE RENEWABLE
ENERGY: AN UPDATE
Imperial College London, 12th Feb 2008
Lecturers : Peter Stansby, University of
Manchester; Duncan Ayling, BWEA
by Fabien Martinez
Cranfield University MSc student

Marine Renewable Energy was the
main focus of the SUT meeting at
Imperial College, London. The aim of
this event was to offer the audience
the possibility to discover and better
understand the “wet renewable” energy sources – wave and tidal stream
energy. Peter Stansby, from University of Manchester and Duncan Ayling
from the British Wind Energy Association (BWEA) were the guest speakers for the evening. They dealt with
offshore wave energy and tidal stream
energy respectively through two short
presentations followed by questions.
Both lecturers brought to light the
wealth of the UK in terms of its marine
energy resources. They showed how
over the next few years marine renewable energy will have an important role
to play in our energy supply, and could
greatly contribute to the targets set by
the government concerning electricity from renewable energy (10% by
2010, 20% by 2020). They gave an in
depth overview of all the technologies
using the movement of waves or tidal
flows to produce power currently in a
research stage or under trial.
It was a perfect stage for Professor
Stansby to talk about the Manchester Bobber, a project he is currently
involved in. This wave energy device
utilizes the rise and fall (‘bobbing’)
of the water surface to generate
electricity.
This event also provided an opportunity to flag up the main hurdles
encountered by these new technologies. Investment was identified as
the main issue in developing marine
renewables as well as some technical
problems in terms of feasibility and
connection to the national grid.
The many questions asked by people
with offshore oil and gas backgrounds
demonstrated the growing interest for
marine renewables and showed that
this activity can learn much from the oil
and gas offshore industry. As usual,
the meeting ended with a friendly wine
and cheese networking session at
which delegates were able to continue
talking and sharing their impressions
about the subject of the day.

