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Allu Allu – Arctic Drilling is 400% More Expensive
Det Norske Veritas (DNV)
conducts an annual programme
for students in their final year of
a master’s degree programme.
This year, ten students with
varied cultural and academic
backgrounds worked intensely
for seven weeks with the project
Drilling in the Arctic.
The focus was on developing
a comprehensive concept for
drilling in the complex, rough and
challenging conditions that are
prevalent around the north east
coast of Greenland.

to drilling in this region, not least
due to factors such as a harsh
climate, geography, costs and
geopolitics.
Their concept was named Allu
after the Greenlandic words for
“hole in the ice”
In a comparative analysis the
students found that the estimated
total cost per day of Allu against
traditional North Sea solutions is
four times higher.

Their concept clearly
demonstrated that it is possible to
engage in safe and sustainable
drilling in these areas of the earth.

However, the students
emphasised that in the future,
factors such as economies
of scale and innovations in
technology have the potential
to reduce these costs. In
combination with accurate data
on actual Arctic field sizes this
will provide a better decision
foundation for whether or not
to engage in Arctic drilling
operations.

Research showed that about 22%–
25% of the world’s undiscovered
petroleum resources are located
in the Arctic. However, there are
many complex challenges related

In the end, more than anything,
the students’ work unfolded a
massive need for further Arctic
research, new technologies and
improved standards.

One of the premises for the project
was that the risk associated with
drilling in this part of the Arctic
should be similar to the risk of
drilling in the North Sea.

Aker Containment System
Aker Solutions has been selected
for the design, procurement
and fabrication of the subsea
containment and diverter
assembly for the expanded
containment system being
developed by Marine Well
Containment Company (MWCC).
The MWCC is a not-for-profit,
stand-alone organisation
committed to improving
capabilities for containing a
deepwater well control incident in
the US Gulf of Mexico. Members
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include ExxonMobil, Chevron,
ConocoPhillips, Shell, BP,
Apache, Anadarko, BHP Billiton,
Statoil and Hess.
MWCC’s expanded containment
system is being engineered for
use in the US Gulf of Mexico
in water depths up to 10 000ft
(3000m) and will have the
capacity to contain
100 000 barrels of liquid and
200 million ft2 gas per day and
is designed for a 15 000psi
maximum working pressure.



Oil Spill: So
Just over a year ago, the Gulf of Mexico saw
the largest oil spill in history. Nearly 5 million
barrels of oil reportedly escaped into the
water and despite numerous containment
booms and barricades being erected, the
industry feared extensive damage to marine
wildlife. Enormous underwater plumes of
dissolved oil escaped, invisible at the surface.
So where is all the oil now? What happened
to it?
One of the first to look at the problem was
a rapid response group scrambled by the
Woods Hole Oceanographic Institution
(WHOI).
The team studied samples from the surface
oil slick and surrounding Gulf waters.
The main focus was to look at microbial
behaviour.
“I figured that the easiest way to figure out
what microbes were doing was to measure
the rate of their consumption of oxygen,”
explained research chemist Benjamin Van
Mooy,
“When microbes respire, it’s just like us
respiring. We take food and oxygen and
combine them together and make energy and
carbon dioxide, and that’s what microbes do,
as well.”
Now, the first study has been published
to explain the role of microbes in breaking
down the oil slick on the surface. They
found that bacterial microbes inside the slick
degraded the oil at a rate five times faster
than microbes outside the slick—accounting
in large part for the disappearance of the slick
some three weeks after Deepwater Horizon’s
Macondo well was shut off.
At the same time, the researchers observed
no increase in the number of microbes inside
the slick—something that would be expected
as a by-product of increased consumption,
or respiration, of the oil. In this process,
respiration combines food (oil in this case)
and oxygen to create carbon dioxide and
energy.

Where Did It All Go?
“What did they do with the energy they
gained from this increased respiration?”
asked Van Mooy, senior author of the
study. “They didn’t use it to multiply. It’s a
real mystery,” he said.
Van Mooy and his team were nearly
equally taken aback by the ability of
the microbes to consume on the oil in
the first place. Going into the study, he
said, “We thought microbe respiration
was going to be minimal.” This was
because nutrients such as nitrogen
and phosphorus—usually essential to
enable microbes to grow and make new
cells—were scarce in the water and oil
in the slick. “We thought the microbes
would not be able to respond,” Van
Mooy said.
But the WHOI researchers found, to
the contrary, that the bacteria not only
responded, but did so at a very high
rate. They discovered this by using a
special sensor called an oxygen optode
to track the changing oxygen levels in
water samples taken from the slick. If
the microbes were respiring slowly, then
oxygen levels would decrease slowly; if
they respired quickly, the oxygen would
decrease quickly.
Follow-up studies already “are in
place,” Van Mooy said, to address the
“mysterious” finding that the oil-gorging
microbes do not appear to manufacture
new cells. If the microbes were eating
the oil at such a high rate, what did they
do with the energy?

The researchers hypothesise that they
may convert the energy to some other
molecule, like sugars or fats. They
plan to use “state-of-the-art methods”
under development in their laboratory
to look for bacterial fat molecules, a
focus of Van Mooy’s previous work.
The results, he said, “could show
where the energy went.”

published study to put numbers
on the role of microbes in the
degradation of the oil slick,” said
Van Mooy. “Our study shows that
the dynamic microbial community
of the Gulf of Mexico supported
remarkable rates of oil respiration,
despite a dearth of dissolved
nutrients,” the researchers said.

Van Mooy said he isn’t sure
exactly what fraction of the
oil loss in the spill is due
to microbial consumption;
other processes, including
evaporation, dilution and
dispersion, might have
contributed to the loss of the oil
slick. But the five-fold increase
in the microbe respiration
rate suggests it contributed
significantly to the oil
breakdown.
“Extrapolating our
observations to the
entire area of the
oil slick supports
the assertion
microbes had the
potential to degrade
a large fraction of
the oil as it arrived
at the surface
from the well,” the
researchers say in
their paper.
“This is the first

A new technique for determining the concentration of oxygen in a liquid
sample uses a laser (coming from the green fibre right) and an oxygensensitive sticker called an optode (pale spot) inside the sample bottle.
When struck by the laser, the sticker fluoresces; the wavelength of the
light it gives off indicates the concentration of oxygen in the fluid around it.
WHOI chemist Ben Van Mooy used this method to monitor microbial
activity in samples of water taken from within and outside the oil slick on
the surface of the Gulf of Mexico after the Deepwater Horizon oil spill.
Photo by Tom Kleindinst, Woods Hole Oceanographic Institution
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ABS in China

SLB Acquires Framo

The American Bureau of Shipping
(ABS) and the China Classification
Society (CCS) strengthened their
collaborative efforts by entering
into a new cooperation agreement.
The offshore industry will be a
priority area of focus for the two
leading classification societies.

Schlumberger has acquired the
remaining 47.25% equity shares from
Frank Mohn in Framo Engineering.

CCS and ABS will also expand
their collaboration efforts in
numerous other areas including
research and development. The
societies will continue to host
training and industry seminars in
areas of mutual interest including
deepwater activities.
“Over the past decade, China
has significantly grown in its
importance to the maritime
industry,” said ABS chairman and
CEO Robert D Somerville at the
signing ceremony.
“This agreement reaffirms the
commitment of ABS and CCS
to provide superior services and
technologies to shipowners,
shipyards and other stakeholders
in the maritime and offshore
sectors.”
The new agreement builds
upon the relationship formally
established in 1993 when CCS
and ABS entered into their original
agreements. ABS has placed a
larger focus on overall operations
in China.
In October, ABS will form a Greater
China Operating Division. The
division will have more than 500
employees operating from more
than 30 offices across the country
and in Hong Kong and Taiwan.
ABS has developed guidance
for larger and more specialised
offshore support vessels (OSVs).
The new OSV Guide will be
applicable to OSVs of all sizes.
New categories of offshore service
types such as well intervention
and enhancements for oil spill
recovery vessels are included
along with updates for advances in
specialised equipment.
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The company specialises in
developing, manufacturing and
selling products and services relating
to multiphase pumps and subsea
pump-systems, multiphase metering
systems, and swivels and marine
systems to the oil and gas and
marine industry.
The closing of the transaction is
subject to regulatory approval.
Framo Engineering, founded in 1983,
employs approximately 500 peoples
mostly in Norway. The company is
a leading multiphase subsea pump
and meter supplier, and has invested
heavily in the development of new
technology for oil and gas production
from subsea wells — particularly in
the emerging deepwater market.

Mariner
Aker Solutions has won a contract
to conduct a topside front-end
engineering and design (FEED)
study for Statoil on the Mariner field
in the UK sector of the North Sea.
The contract value is approximately
NOK125 million. The study will be
delivered in the summer of 2012.
The engineering and design
work will be carried out from Aker
Solutions’ engineering hub in Oslo,
together with engineers from the
drilling technologies business in
Kristiansand, Norway.
The company is hiring engineers to
its London office, which could offer
future support for the Mariner project.
l Aker Solutions has signed a
three-year frame agreement with
Eni Norge to supply sub-surface
consultancy services within the areas
of geology, geophysics, petrophysics,
reservoir technology, well site and
operations geology. The agreement
is valid a period of three years with an
options to extend with three one-year
periods.



Subsea UK Postgrad
Scholarship
Subsea UK is to offer a series of
scholarships to increase the number
of highly qualified subsea engineers
in the industry.
The industry body is investing in a
scholarship programme which will
enable successful candidates to
study towards a post graduate MSc
in subsea engineering. Three full
time and three part time scholarships
are to be offered.

SBM
SBM Offshore and Queiroz Galvão
have received two letters of intent, one
from Petrobras affiliates Guara and
the BM-S-9 consortium, for a twenty
year charter and operation of a floating
production, storage and offloading
(FPSO) vessel for the Guará Norte
development in the pre-salt area,
offshore Brazil. The Guará Norte
field is located in block BM-S-9 in the
Santos basin at approximately 300km
offshore and 2300m water depth.
The FPSO will include topside facilities
to process 150 000b/d of production
fluids, associated gas treatment for
6 million m3/d with compression and
carbon dioxide removal, hydrogen
sulphide removal, and a water injection
facility for 180 000 bpd. The project
schedule foresees delivery of the
FPSO in 35 months. Total revenues
payable amounts to US$ 4.5 billion.
l Last month, SBM concluded a
twenty-year charter and operation of
FPSO Cidade de Paraty for the Lula
Nordeste development in the pre-salt
area, offshore Brazil.
Lula Nordeste field is located in
block BM-S-11 in the Santos basin,
around 265km offshore and 2100m
water depth. The FPSO will include
topside facilities to process 150 000
bpd of production fluids, associated
gas treatment for 5million3 m/d with
compression, carbon dioxide removal
and water injection.

GLOBAL CONNECTIONS
Where Subsea People Do Business

Oil and Gas • Defence • Wave and Tidal • Offshore Wind

Subsea Europe 2011

Subsea Pipeline Integrity Management

Subsea 2012

Paris,14-15 November 2011
#subseaeurope

London, 01 December 2011
#spim2011

Aberdeen, 08-09 February 2012
#subsea2012

for more information

Tel: +44 (0)845 505 3535

E-mail: admin@subseauk.com
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World Subsea Vessel Report
Douglas-Westwood forecasts
strong recovery in vessel demand.
The World Subsea Vessel
Operations Market 2011-2015
details expenditure set to grow
52%, totalling $72bn between 2011
and 2015.
Lead author, Simon Robb,
commented, “Project timetables
are accelerating as confidence
returns to the industry, with a shift
to larger and more complex deep
water projects.
Projects are increasingly capital
intensive, which is benefitting
offshore contractors with the
capability and expertise to provide
deep water services.
“Global vessel demand for Subsea
Vessels is expected to climb
beyond 310,000 days for the
forecast period 2011-2015 – a
28% increase on the previous five
years. Robust growth is expected,
with annual expenditure set to rise
from $11.2bn in 2011 to $19bn by
2015.”
Ian Jones, contributing author,
continued, “By 2015, there
will be a move towards more
complex deepwater projects
being sanctioned and this should

benefit the vessel contractors with
deepwater capability and engineering
experience.

are both expected to witness
strong vessel expenditure growth
over the next five years.

The number of vessel days in
deep waters is set to increase by
more than 50% over the next five
years. Deepwater awards will suit
contractors with modern vessels
fleet, effective project execution
skills and a track record in delivering
deepwater projects.”

The comprehensive report focuses
on the demand for vessels used
by operators around the world for
their subsea field development &
construction projects, inspection,
repair & maintenance (IRM),
well intervention and plug &
abandonment activities providing
detailed demand and expenditure
analysis by region.

The deepwater ‘Golden Triangle’
is expected to account for 54% of
global expenditure over the forecast
period.
Africa will remain the largest single
market by expenditure with over
$13.7bn required over the next five
years. Despite a dip in activity in
North America during 2011-2012, due
to the economic crisis and the fallout
from the Deepwater Horizon incident,
vessel expenditure is expected to
total almost $13bn.
This is a 21% increase on the
previous five years. Latin America
is expected to be the third largest
market – driven directly by Petrobras’
long-term deepwater and ultradeepwater strategy.
The Asian and Australasian regions

The report looks at the main
factors that are driving vessel day
demand for ROVSV, DSV, Flexlay,
LWIV and Pipelay vessels and
provides supporting information
analysing specific sectors within
each key subsea sector.
Market supply and vessel
dayrates are also discussed,
providing the reader with a
comprehensive understanding of
the key trends involved in shaping
the requirement for subsea
vessels.

Subsea 7 Clearance
The UK Office of Fair Trading
(OFT) has decided not to refer
the Subsea 7/Acergy merger to
the UK Competition Commission
for further investigation. The OFT
considers that the divestiture of
a rigid pipelay vessel competing
in the UK sector of the North
Sea, will remedy the possible
competition concerns.
Subsea 7 will divest the Acergy
Falcon, to Grup Servicii Petroliere
SA (GSP), during September 2011,
following completion of the vessel’s
current commitments.
GSP has signed an exclusive 5
year deal with Bibby Offshore for
the provision of diving and tie-in
services in North West Europe.

UT2 September 2011



Subsea News

Lübeck University wins SAUCE Competition
The University of Lübck from
Germany, triumphed over 9 other
teams to win the SAUC-E ’11,
the 6th Student Autonomous
Underwater Challenge Europe.
The team’s AUV called “Hanse”
got the highest score successfully
completing a number of mission
tasks assigned.

award ceremony. “All teams
performed with important
achievements that will help
them to continue with their
work in the future. Overall,
the whole event was a great
success”.

Preparing for the trials

The 2nd prize went to University
of Girona (2010 Champions) from
Spain with its AUV “Sparus”, while
DFKI Bremen from Germany
took home the 3rd prize, closely
followed by ENSTA Bretagne (4th).
Heriot-Watt University entered
the final phase and got the
“Cooperation Award”.
The other participating teams
were from University of
Southampton and University of
Birmingham, a joint team that
won the “Engineering Award”, the
University of West England, that
won the “Experimentation Award”,
ESIEA Paris (two teams) that won
“Perseverance and tenacity Award”
and “Best Use of Resources”
Award and Cambridge University
that won the “Teamwork Award”.

University of Bremen with the Avalon

An international jury of experts
awarded the three teams that not
only built the most efficient, reliable
and compelling vehicles but also
stood out for technical merit,
craftsmanship, safety of design,
marketing and fund-raising efforts.
The winners’ prizes for the first
four seeded are € 4000, € 3000,
€ 2000, € 1500 to be used by the
team to improve their equipment
for future competitions. All the other
teams received € 1000 Euros each
to encourage their work.
“As every competition, also
SAUC-E ’11 was a challenge for all
participants”, says Dirk Tielbuerger,
Director of NURC, during the

University of Girona with the Sparus
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Biomimetics
The University of New Orleans is
the recipient of a 3 year $937,000
award from the Office of Naval
Research to design and build a
new type of robotic “eel” that is
capable of operating in shallow
water environments where Navy
personnel could be at risk.
Researchers will attempt to confirm
an aquatic swimming motion theory
originally completed by William
Vorus, professor emeritus of the
UNO School of Naval Architecture
and Marine Engineering. Vorus’
theory involves a swimming motion
that has very low drag and high
efficiency.
Recent changes in naval warfare
have produced increased
emphasis on operations in shallow
water areas such as rivers and
coastline. One important mission
is intelligence, surveillance and
reconnaissance, which sometimes

involves monitoring and data
collection in harsh or dangerous
conditions.
The Navy has a strong interest in
developing autonomous underwater
vehicles (AUVs) that can carry
sensors into perilous environments
without being detected. This proposal
will investigate the science and
engineering aspects of a new type of
AUV that will be able to travel long
distances on low power.
Researchers will try to verify a
little-known drag-reduction concept
for self-propelled bodies operating
underwater. The concept involves a
special motion characteristic—seen
in snakes, eels and leaches—that is
achievable in elongated bodies and
which theoretically avoids induced
drag while producing thrust.

After designing and building the
robotic eel, UNO researchers
will test it in the School of
Naval Architecture and Marine
engineering towing tank to collect
data on the flow field around
the robot, the amount of thrust
produced, the swimming speed and
the amount of power required.
The project will involve researchers
from multiple engineering fields
including: naval architecture and
marine engineering, electrical
engineering and mechanical
engineering. The principal
investigator is Brandon Taravella,
UNO assistant professor of
naval architecture and marine
engineering.

A computer generated conceptual
design of the robotic eel

Visund Nord
FMC Technologies, has signed
an agreement with Statoil for the
manufacture and supply of subsea
workover adapters. The award has
a value of approximately $43 million
in revenue to FMC Technologies.
FMC’s scope of supply includes
eight workover adapters for
horizontal subsea production trees,
five adapters for drill pipe landing
strings as well as topside controls.
Deliveries will commence in the
second quarter of 2012.
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The company has also signed
an agreement with Statoil for
the manufacture and supply of
subsea production equipment to
support the Visund Nord offshore
development. The contract has a
value of approximately $50 million
in revenue to FMC Technologies.

the manufacture of two subsea
production trees, one manifold
and associated subsea and
topside control systems.

Visund Nord is a fast-track oil and
gas field located in water depths of
approximately 1150ft (380m) in the
Norwegian sector of the North Sea.
FMC’s scope of supply includes

The integrated structure and
wellhead systems will be delivered
in the spring of 2012 and final
deliveries will occur in the first
quarter of 2013.

10

The equipment will be based
on a standard subsea solution
designed by FMC for Statoil.

11
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Lundin

BP awarded 2 Trididad Blocks
BP has been awarded two
deepwater exploration and
production blocks by the
Government of the Republic of
Trinidad and Tobago.
BP was awarded a 100% interest
in blocks 23(a) and TTDAA
14, both in deepwater frontier
acreage offshore Trinidad’s east
coast, under production sharing
contracts.
The success follows detailed
subsurface research and
evaluation by BP whose Trinidad
operations account for more than
half of Trinidad and Tobago’s
natural gas output and 12%BP’s
global oil and gas production.
The awards will double the
acreage held by BP controlled
companies in Trinidad and
Tobago.
“BP has a long history and major
business in Trinidad and Tobago,
and we are keen to participate
in the next phase of exploring

the country’s resources,” said Bob
Dudley, BP group chief executive.
“These awards mean BP has gained
access to 31 new upstream blocks
across the world since July last year,
a significant step up in new access.
Since July 2010 BP has gained new
exploration access in Azerbaijan,
Brazil, Indonesia, Australia, the
UK and China. In addition, BP
reached agreement in February with
Reliance Industries to take a 30
per cent interest in 23 oil and gas
licences offshore India.
Block 23(a), located approximately
300 kilometres north east of BP
Trinidad and Tobago’s (bpTT’s)
Galeota Point operations base,
covers approximately 2,600
square kilometres in water depths
averaging 2,000 metres.
Block TTDAA 14 which is located
next to block 23(a) covers a further
1,000 km2 in water depths averaging
2,000m.

Lundin Norway AS, operator
of production licence 438, has
completed the drilling of wildcat
well 7120/2-3S. The well was
drilled about 25km north of the
Snøhvit field.
The objective of the well was
to prove petroleum in reservoir
rocks from the Early Cretaceous
and Middle Jurassic Ages (the
Kolmule and Stø formations).
The well proved gas in three
separate zones: a 95m column
in the Kolmule formation, in the
Knurr formation, and gas in the
Stø formation.
Preliminary estimates place the
size of the discovery between
2.5 – 8 billion m3 of recoverable
gas. The well was not
formation-tested, but extensive

ENI Discovery
Eni’s Jangkrik North East
discovery represents a significant
success in Eni’s exploration
efforts in the Kutei Basin and
further confirms the high potential
of its portfolio in the area.
The Jangkrik North East NFW is
located approximately 70km from
the coast of Indonesia and has
been drilled to 3633m at a water
depth of 460m.
The well contains more than 60m
of net gas pay in excellent quality
reservoir sands of Pliocene and
Miocene age.
During the production test, the
well produced high quality gas at
a tubing constrained rate of 30.6
million ft3/day .the development
of the significant gas reserves
located in the Ganal and Rapak
blocks.
Trinidad Blocks
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data acquisition and sampling
have been carried out. Further
delineation of the discovery will be
considered.
This is the first exploration well
in production licence 438. The
licence was awarded in APA 2006.
The well was drilled to a vertical
depth of 2579m below the sea
surface and was terminated in
the Snadd formation in the Upper
Triassic. The water depth is 312m.
The well will now be permanently
plugged and abandoned.
Well 7120/2-3S was drilled by the
Transocean Leader drilling facility,
which will now proceed to the
North Sea to drill wildcat well 16/28, where Statoil Petroleum AS is
the operator.

Gas Discovery near Snøhvit

Ghana Discovery

Sabah

Eni has made a new hydrocarbon discovery
offshore Ghana through the Gye Nyame 1
well, which is located in the OCTP block 50
km off the Ghanaian shoreline.

PETRONAS Carigali recently made two significant gas
discoveries in the shallow water areas offshore the west coast of
Sabah.

The well, which was drilled in 519 meters of
water, was drilled to a total depth of 3349m
and encountered significant thickness of
gas and condensate sands with excellent
reservoir characteristics. Oil mineralization
was also discovered in the underlying
sands. Its significant potential will be
further assessed through a delineation
programme.
The discovery is located 16km east of
the Sankofa gas discovery, and confirms
the important role of this block in the
development of non-associated gas
resources in Ghana.
Eni is also finalizing the farm in to the Keta
block as operator with a 35% stake. The
block is located offshore the eastern coast
of Ghana, bordering Togalese waters,
where Eni acquired two exploration licenses

The first discovery was via the Zuhal East-1 well, which is located
in the Samarang Asam Paya Block about 130km southwest of
Kota Kinabalu. The well was spudded in water depth of 38m
and reached a total depth of 2336m to confirm the presence of
significant gas-bearing reservoirs.
The current estimate of gas-initially-in-place is about 550 billion ft3
Similar reservoirs in a nearby well about 5km to the east of the
Zuhal East discovery were tested to flow gas at a maximum rate
of 21 million ft3 per day. PETRONAS Carigali is the sole equity
holder of the production sharing contract (PSC) of the Samarang
Asam Paya Block.
The second discovery, at the Menggatal-1 well, is located in Block
SB312, about 110km northeast of Kota Kinabalu. The well was
spudded in water depth of 204m and reached a total depth of
2100m.
It was production-tested and flowed gas at a rate of 19 million ft3/
day through a 36/64in choke size with no recorded CO2 and H2S
content. Gas-initially-in-place is currently estimated to be about
650billion ft3.

13
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Krafla

Barents Sea
Total EP Norge AS, operator
of production licence 535, has
completed the drilling of wildcat
well 7225/3-1. The well, which
proved gas, was drilled in the
Barents Sea, about 250km north of
Melkøya.
The primary exploration target for
the well was to prove petroleum
in Triassic reservoir rocks (Snadd
and Kobbe formations).
The secondary exploration target
was to prove petroleum in the
Middle Jurassic (Stø formation),
Triassic (Havert formation) and
Permian (Bjarmeland formation).
Gas was proven both in intervals
from the Jurassic and the Triassic:
in the Kobbe formation with a 400metre interval in rocks of varying
reservoir quality, and in the Havert

formation in two intervals of 80
and 90m, respectively, in poorly
developed reservoir rocks. Gas
was also encountered in the Stø
and Snadd formations.
Preliminary estimates place the
size of the discovery between 10
and 50 billion m3 of recoverable
gas.
A successful formation test has
been carried out in the upper
part of the Kobbe formation. The
maximum production rate was 180
000m3
gas per flow day through a 44/64inch nozzle. The gas contains only
small amounts of CO2, H2S and N2.
The results from the well will be
included in the ongoing evaluation
of ”Norvarg” to establish the size
and extent of the gas discoveries.
The well was drilled in
376m of water and is the
first exploration well in
production licence 535. The
licence was awarded in
the 20th licensing round in
2009.

Oil and condensate have been
proven by Statoil and its partners,
Det Norske Oljeselskap ASA and
Svenska Petroleum Exploration
AS, in the North Sea’s Krafla West
prospect.
Located about 26km south-west of
Oseberg South, the discovery well
found hydrocarbons in two columns
with a total thickness of 300 metres.
Preliminary calculations indicate that
the find contains some 12.6-37.7
million recoverable barrels of oil
equivalent (boe).
Gro Gunleiksrud Haatvedt, senior
vice president for the North Sea in
the Exploration business area
“The North Sea still has a
considerable exploration potential,”
observes Gro Gunleiksrud Haatvedt,
senior vice president for the North
Sea in the Exploration business area.
“Through the discoveries in Krafla
and now Krafla West, we’ve proven
reserves of 50-75 million boe.
This must be considered a very
substantial figure in a near-field
context.”

The well was drilled to a
vertical depth of 4150m
below the sea surface,
and was terminated in the
Ørn formation in Permian
rocks. The well will now be
permanently plugged and
abandoned.
Well 7225/3-1 was drilled
by West Phoenix, which will
now go on to drill for Statoil
Petroleum AS on the Troll
field in the North Sea.

Total’s Barents Sea
Discovery
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Aldous and Avaldsnes
The two wells are the first drilled by Statoil
in the licence, she notes. “Discoveries with
both wells indicate that we’ve understood
how the hydrocarbon systems in this area
function.”
”The Krafla and Krafla West discoveries
provide the basis for a robust fast-track
project,” adds Tom Dreyer, head of
exploration for the northern North Sea.
“They show that growth opportunities still
exist in this mature part of the North Sea.”
Tom Dreyer, head of exploration for the
northern North Sea
A fast-track development of both
discoveries through tie-backs to existing
infrastructure in the Oseberg area will be
considered.
Krafla and Krafla West lie in the same
area as Stjerne, formerly Katla, which was
proven in 2009 and is already covered
by a plan for development and operation
(PDO) from Statoil.
The Krafla/Krafla West wells were drilled
from Ocean Vanguard, which is now
moving to production licence 569 at the
southern end of Norway’s North Sea
sector to drill for Statoil on the Theta
North-East prospect.

Statoil has confirmed a
communication between the Aldous
and Avaldsnes oil discoveries in
the North Sea. In combination,
these discoveries may represent
an oil structure of between 500
million and 1.2 billion barrels of
recoverable oil equivalent.
They could be one of the ten
largest oil finds ever on the
Norwegian continental shelf (NCS).
“ Norway has not seen a similar oil
discovery since the mid-eighties”
says Tim Dodson, Statoil’s
executive vice president for
Exploration.
This is the third “high-impact
discovery” (a total of more than
250 million barrels of oil equivalent)
for Statoil as an operator in 2011.
Last April the 250 million barrel
Skrugard oil discovery was made
in the Barents Sea, and the 150300 million barrel Peregrino South
oil field was discovered offshore
Brazil.
“The discoveries are a result
of Statoil’s exploration strategy
of prioritising high-impact
opportunities, while focusing on
our established core areas,” said
Dodson.

In August, a minimum 65m oil column
was confirmed in Aldous Major
South well 16/2-8. The discovery
was made in Jurassic sandstone in a
very good quality reservoir consisting
of coarse-grained, unconsolidated
sand.
It was this well that established
common oil/water contact between
the Aldous and Avaldsnes
structures. The well was drilled by
the Transocean Leader drilling rig,
which will soon go on to Aldous
Major North well 16/2-9 (PL265)
to clarify the further potential and
any communication with Aldous/
Avaldsnes.
In addition the partners plan further
appraisal drilling in licence PL 265
next year to clarify the full volume
potential for a future development
solution.
Aldous Major South is located in
licence 265. Statoil is the operator
and has a 40% interest. The other
partners are Petoro (30%), Det
norske oljeselskap (20%) and Lundin
(10%).
Avaldsnes is located in licence 501.
Lundin is the operator and has a
40% interest, whereas partners
Statoil and Mærsk have 40% and
20% interests, respectively.

Aldous and Avaldsnes
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Kirinskoye

Image: Courtesy of FMC Technologies

The manifolds and wellheads for
the Kirinskoye gas condensate
field have been completed in a
fast-track project, and are currently
being transported to their final
destination on the Sea of Okhotsk.
The journey will see them travel via
the Barents Sea, across the top of
Russia, and down to the Kirinsky
Block, where it will form part of the
Sakhalin III project.
Kirinskoye is the first subsea
project in the Russian Federation.
The Kirinskoye reserves account

for 75.4 billion m3 of gas and 8.6 million
tons of gas condensate. The field is
slated for commissioning in 2014.
The field lies in 90m of water. While it
shares similarities with Arctic regions
with up to 7 months of ice cover per
year, there are no requirements for
the subsea facilities to be installed in
glory holes to prevent damage from
icebergs.
The contract covers provision of a main
manifold and two XT subsea trees. The
condensate will be taken to the beach
for onshore processing.

Kikeh
Aker Solutions has secured a
contract with Murphy Sabah to
deliver a subsea production system
for the Kikeh subsea expansion
project off the coast of Sabah in
East Malaysia.
The scope of work includes the
delivery of deepwater oil production
equipment such as subsea trees,
control modules distribution system
and manifolds that will be installed
at a water depth of 1350m.
The project will be delivered out of
Aker Solutions high-tech subsea
manufacturing centre in Port Klang,
Malaysia. This is the only facility
in the world where a complete
subsea production system can be
manufactured in one location.
The subsea hardware is expected
to be on production in 2013. Aker
Solutions was responsible for the
delivery of the original Kikeh scope
back in 2005.
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Schiehallion
BP will undergo a major re-development of its Schiehallion
and Loyal oil fields to the west of the Shetland Islands.
Schiehallion and Loyal have produced nearly 400 million
barrels of oil since production started in 1998 and an
estimated 450 million barrels of resource is still available.
The investment of £3 billion in the redevelopment of the
fields will take production out to 2035 and possibly beyond.
The Quad 204 project involves replacing the existing
Schiehallion floating, production, storage and offloading
(FPSO) vessel with a replacement which is scheduled
to be installed in 2015.
The new vessel will be 270m long by 52m wide and
able to process and export up to 130 000 b/d oil
and store in excess of 1 million barrels.
There will also be a major investment in the
upgrading and replacement of the subsea
facilities to enable the full development of the
reserves.
The new facilities are scheduled to
commence production in 2016.

The new Schiehallion
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Breagh
RWE Dea’s Breagh field
development plan has received
the approval of the Department
of Energy and Climate Change
(DECC) of the UK Government.
The approval marks yet another
step in a busy summer for the
Breagh development. Around
100km of 20in pipeline has been
successfully installed offshore
and the platform is due for
installation in early September.
The platform is being constructed
by Heerema Vlissingen in the
Netherlands and consists of a
jacket approximately 85m tall with
a total weight of some 4000 tons
and topsides of approximately
1400t. The platform will be
installed by Heerema Marine
Contractors.
The Breagh field is located
in UKCS blocks 42/12a and
42/13a of the southern North
Sea in 62 metres water depth,
approximately 100 kilometres
east of Teesside.
The field is being developed
in two phases. Phase 1 entails
gas to be exported via the 20”
pipeline from the Breagh Alpha
platform to Coatham Sands,
Redcar on the UK mainland,
and a 10km onshore pipeline
for processing at the Teesside
Gas Processing Plant (TGPP)
at Seal Sands. The TGPP site is
owned by Teesside Gas & Liquids
Processing, and after processing
at the TGPP, the gas will enter
the UK National Transmission
System.
Phase 2, expected to receive
FDP approval in early 2012, is
expected to include additional
wells in the east of the field drilled
from a Breagh Bravo platform
tied back to Alpha.
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Murphy
Aker Solutions has secured a
contract with Murphy Sabah Oil to
deliver a subsea production system
for the Kikeh subsea expansion
project off the coast of Sabah in
East Malaysia. Contract value is
undisclosed.

The project will be delivered out of
Aker Solutions high-tech subsea
manufacturing centre in Port Klang,
Malaysia. This is the only facility
in the world where a complete
subsea production system can be
manufactured in one location.

The scope of work includes the
delivery of deepwater oil production
equipment such as subsea trees,
control modules distribution system
and manifolds that will be installed
at a water depth of 1350m.

The subsea hardware is expected to be
on production in 2013. Aker Solutions
was responsible for the delivery of the
original Kikeh scope back in 2005. It
was the first deepwater development in
Malaysia and the Asia Pacific region.

Brynhild
Lundin has submitted a plan for
development and operation (PDO)
for the Brynhild field (formerly called
Nemo) to the Norwegian Ministry of
Petroleum and Energy. Brynhild is
an oil field located in the Norwegian
sector of the North Sea. First
production from the Brynhild field in
PL148 is expected in late 2013.

pipelines/umbilicals tied back to the
existing Shell-operated Pierce field
infrastructure in the UK sector of the
North Sea.

The Brynhild field is located
adjacent to the Norwegian-United
Kingdom (UK) international border.
The PDO includes three wells and

The oil will be processed and stored on
the Pierce floating production, storage
and offloading (FPSO) vessel before
offshore loading to shuttle tankers.

Brynhild holds 22 million barrels of oil
in gross proved and probable reserves
with a forecast gross peak production
of approximately 12 000 b/d oil.

Mariner
Aker Solutions has won a contract
to conduct the topside front-end
engineering and design (FEED)
study for Statoil on the Mariner field
on the UK continental shelf in the
North Sea. The contract value is
approximately NOK125 million.
The study will be delivered in the
summer of 2012, after which the
customer may proceed with the
final investment decision.
“We are pleased to have won
another important topside FEED
study from Statoil. The Mariner field
presents an exciting opportunity on
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the UK shelf, which suits our strategy
of boosting our presence in the UK
further,” said Valborg Lundegaard,
executive vice president of Aker
Solutions’ engineering business.
The engineering and design work will
be carried out from Aker Solutions’
engineering hub in Oslo, together with
engineers from the drilling technologies
business in Kristiansand, Norway.
Aker Solutions is also strengthening
its UK engineering capacity, hiring
experienced engineering professionals
to its London office, which could offer
future support for the Mariner project.

Rockwater 2

Gorgon

Kumang

Subsea 7 has been awarded a contract valued at
approximately $440 million from Chevron Australia for
the Gorgon Project, offshore Western Australia.

Subsea 7 has been awarded work on the Kumang
Cluster Project by PETRONAS Carigali.

The work scope includes installation and tie-in of
heavy lift structures in the Gorgon and Jansz fields,
respectively 65km and 130km from Barrow Island,
off the northwest coast of Western Australia, in water
depths of up to 1350m. The project scope includes
engineering, spools fabrication, transportation,
installation and pre-commissioning of:
l 20 subsea structures and foundations, 1065t
l 15 heavy spools, each of up to190t
l 48 tie-in spools
l 39 electrical and 18 hydraulic
flying leads
l 5 infield umbilicals
l 2 associated distribution units.
Project management and engineering will commence
immediately from Subsea 7’s office in Australia, with
offshore operations scheduled to commence in 2013
using Sapura 3000 and other construction vessels.

The project involves the transportation and installation
of subsea structures, 5km of umbilical cable, pipeline
jumpers and electrical flying leads, including the precommissioning of an existing 24in, 5km pipeline and
new umbilical in the Kumang field.
The workscope comprises project management and
engineering associated with the installation of the
subsea equipment.
A combined team from Subsea 7 and PETRONAS
Carigali will deliver the project enabling greater
development and understanding of deepwater
technologies and allow most operations to be completed
utilising diverless intervention techniques.
The work involves a high level of Malaysian content and
will be managed by Subsea 7’s office in Kuala Lumpur.
The project will be completed in two phases utilising
Rockwater 2 in 2011.
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Polar King
Reef Subsea has been awarded
a subsea construction contract by
Heerema for its new-built Polar
King vessel

specialised, high precision dredging
systems from Reef’s Scanmudring,
consisting of the Scanmachine 2,
Scancrawler and the Scandredge.

Reef Subsea’s subsidiary
Technocean will carry out full
project management and offshore
operations for drill cuttings
relocation services on the
Albuskjell.

Building on its expertise gained in
similar operations, Scanmudring will
use the MoS (excavation monitoring
system) which give an accuracy of
+5cm in critical environments or poor
visibility.

In addition, the contract also
includes the deployment of
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Bentley
Xcite Energy has submitted a
field development olan (FDP) for
its Bentley field to the department
of energy and climate change
(DECC).
This addresses the first stage
production programme in detail
and also references the second
stage production programme, which
together encompasses the core
area of the reservoir.
Xcite Energy is the 100% owner
and operator of Block 9/3b, licence

P.1078, containing the Bentley Field
in its entirety. The block, which was
awarded to Xcite Energy in 2003
as part of the 21st UK Offshore
Licensing Round, is located 160 km
east of the Shetland Isles in 113 m
of water.
In January 2008, Xcite successfully
operated the drilling and testing of
the 9/3b-5 well in the central area of
the field.
The well achieved its primary
objectives of (i) sampling the Bentley
oil by way of a drill stem
test (DST), (ii) confirming
the excellent reservoir
characteristics and continuity
of the Bentley reservoir, and
(iii) enabling potential flow
rates under development
conditions to be established
through modelling and
by analogy to the nearby
Bressay field, 6 km to the
northwest.
A phased development is
planned, with the initial stage
being an early production
scheme (EPS) delivering first
oil by end of 2011.
In February 2009, RPS
Energy published a
Competent Persons Report
(CPR) for block 9/3b, in which
they assigned the highest
category of Contingent
Resources to the field with
a probability of commercial
success of 70% and Base
Case resources of 122.5
MMbbls.
Subsequent to the CPR,
based on reprocessed 3D
seismic, XER have shown
the Bentley East feature to
be part of the overall Bentley
field and, therefore, now
include a second drill centre
to the south to access Bentley

UT2 September 2011
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East and the southern areas of the
field, thereby adding 40 MMbbls to
the base case resources.
The Bentley field, therefore, has
most-likely (P50) resources of around
160 MMbbls, with a low to high range
(broadly equivalent to P90 to P10)
from 109 to 235 MMbbls, assuming
conventional, cold flow recovery,
utilising pumps to lift the oil.
There is considerable up-side in the
field both through the presence of a
potential up-side structure and also
through application of Enhanced Oil
Recovery (EOR) techniques. Use
of EOR has been shown to be of
particular benefit to heavy oil fields in
both onshore and offshore settings.
Further analysis of EOR for Bentley
is part of XER’s ongoing work
programme.
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Hyme
Just six weeks after the plan
for development and operation
(PDO) for Hyme (ex-Gygrid) was
submitted, the Norwegian Ministry
of Petroleum and Energy (MPE)
has given the green light. First oil
is scheduled for the first quarter of
2013.
The approval was given the same
day as Norwegian petroleum and
energy minister Ola Borten Moe
presented the main elements
of the Norwegian government’s
petroleum report.
One of the areas mentioned in
the report was the aim for quicker
PDO decision-making processes.
The Hyme PDO is the fourth
fast-track development submitted
to the MPE this year, following
Visund South, Vigdis Northeast
and Katla.
”The approval of Hyme in record
time shows that fast-track

developments now are accepted
as an important approach to
infrastructure-led discoveries on
the Norwegian continental shelf
(NCS).

Facts about Hyme

By reducing the time from
discovery to first oil by means of
standardised solutions, we make
small-size discoveries profitable,”
says Ivar Aasheim, Statoil’s
senior vice president for NCS field
development.

Recoverable volumes: 24 million
barrels of oil equivalent

Discovered in June 2009,
the Hyme field is located 19
kilometres north-east of the Njord
field on the Halten Terrace.

Production start: Scheduled for
the first quarter of 2013

The development calls for a
production well and a water
injection well through a subsea
template with four well slots.

Location: The Halten Terrace in
the Norwegian Sea, 19 kilometres
north-east of Njord

Investments: NOK 4.5 billion
(current value)
Discovered: June 2009

Partners: Statoil (operator) 35%,
Petoro 7.5%, GDF SUEZ E&P
Norge AS 20%, E.ON Ruhrgas
Norge AS 17.5%, VNG Norge
AS 2.5% and Norwegian Energy
Company ASA 17.5%.

The field will be tied in to
existing infrastructure on the
Njord A platform, which has idle
processing capacity.
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Asgard Compression
The partners in the Åsgard
licences have submitted a plan
for development and operation
(PDO) of subsea gas compression
to maintain production from the
Mikkel and Midgard reservoirs.

“Natural pressure in Midgard and
Mikkel will become too low over time
to maintain stable flow and a high
production profile from the Åsgard B
platform in the Norwegian Sea, “ said
a spokesman.

In August, Statoil’s executive vice
president for Development and
Production Norway (DPN), Øystein
Michelsen, presented the PDO to
Ola Borten Moe, Norway’s minister
for petroleum and energy.

“Compression is expected to improve
recovery from the Mikkel and Midgard
fields by some 278 million barrels of
oil equivalent.”

“The decision to improve recovery
from Åsgard is one of the most
important we are taking this year
to sustain output on the Norwegian
continental shelf,” says Michelsen.

Transport pipeline, which carries gas
from Norwegian Sea installations to
the Kårstø plant north of Stavanger.
That makes the project one of
the most important contributors to
new volumes, and provides future
opportunities for improved recovery
from a number of fields.

Åsgard is a crucial hub on the
Halten Bank and a key factor in the
Norwegian Sea. Compression from
Mikkel and Midgard will safeguard
future production from the field
and expand capacity in the Åsgard

“This solution has been made
possible through an innovative
partnership on the Åsgard licence.”
Statoil say that the PDO represents
a quantum leap in technological
terms, which could contribute to a
substantial boost in recovery factor
and production life for a number of
gas fields.

Åsgard B. (Photo: Øyvind Hage
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Compressors
Traditionally, companies have been
able to install compressors on the
installations above water. In this
case, however, the compressors
are located near the wellheads
and so increase the pressure. The
closer the compression is to the
well, the higher the efficiency and
production rates become.
Carrying out compression on the
seabed, achieves benefits in the
form of improved energy efficiency
and lower costs compared with
carrying out compression on
platforms or on land.
“This represents a quantum leap
in subsea technology, and an
important step in realising our
vision of a complete underwater
plant,” says Margareth Øvrum,
Statoil’s executive vice president for
Technology, Projects and Drilling.
“It has a substantial potential for
improving recovery,” she said,
emphasising that it is important for
future field development in deep
water and Arctic regions.
A large 70m long, 40m wide
structure with a height of 20m will
be installed subsea. It will contain
compressors, pumps, scrubbers
and coolers.
Many years of development
work lie behind the choice of gas
compression on the seabed for
Åsgard. The company started
testing the technology at the K-lab
on Kårstø as early as 2008. K-lab
is now being readied to test a fullscale model under water, where
we will also simulate the power
supply system from Åsgard A to the
compressors on the seabed.
Statoil are simultaneously working
on projects for subsea gas
compression both on Gullfaks,
and together with the operator
Shell on Ormen Lange. There is
considerable synergy between the
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technology qualification for Åsgard
and what the work for Shell on the
Ormen Lange field. The projects
on Gullfaks are scheduled for
completion by 2015 at the earliest
and Ormen Lange pilot later.
Statoil has awarded the contract
for design and construction of the
Åsgard subsea gas compression
system to Aker Solutions. The
contract is worth an estimated NOK
3.4 billion.
Aker Solutions has also been
awarded a contract for modifications
on Åsgard to provide electricity to
the subsea compression system.
The contract value was estimated
at around NOK 650 million and
includes the construction and
installation of a new module of 800
tonnes.
Saipem has been awarded a
contract for installation of the
compressor and manifold equipment
on the seabed, as well as lifting of a
new module on board Åsgard A.
To be awarded
During 2011 Statoil will be awarding
various contracts for pipelaying
and marine operations, as well
as fabrication and installation of a
power cable.
The goal is government approval in
4Q 2011
Starting pipeline installation and
marine operations in 2Q 2013
Lifting of module on Åsgard A in 3Q
2013
Installation of compressor train in
3Q 2014
Start-up in 1Q 2015
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Appaloosa
Eni has started oil production from
the Appaloosa field, located in the
US Gulf of Mexico deepwater, 60
miles offshore the Louisiana coast
southwest of New Orleans, in
760m of water depth.
The producing well is located
within the MC 459 Federal Unit
(comprising blocks MC 459, 460
and portions of MC 503 and 504).
Eni holds a 100% working interest
in the field.
Appaloosa production through a
subsea development and a twentymile long flow line tied back to the
Corral Platform (operated by Eni).
The well is presently flowing at a
rate of approximately 7000 barrels
of oil equivalent per day. This is the
second Eni field producing on the
Corral Platform, which in aggregate
is now processing 46 600 gross
barrels of oil equivalent per day.
This development, the second
start-up this year for Eni in the US
following the Nikaitchuq field start
up in Alaska, further strengthens
Eni’s role as an operator and
enhances Eni’s position as one
of the top producers in the Gulf of
Mexico.
In the US, Eni owns lease interests
in 333 blocks in the Gulf of Mexico
and in 411 leases in the Barnett
gas shales onshore Texas, in
partnership with Quicksilver. In
addition, Eni owns interests in 140
leases in Alaska, between offshore
and the North Slope.
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Prelude

Midgard and Mikkel
The Midgard and Mikkel gas
reservoirs in the Åsgard field have
been developed as subsea field
installations. The wellstream from
both fields, which are located 50 and
70km away respectively, are sent in
the same pipeline to the Åsgard B
platform.
Towards the end of 2015 the
pressure in Midgard and Mikkel will
become too low to avoid unstable
flow and maintain a high production
profile to the Åsgard B platform.
Low reservoir pressure will not give
enough power to transport the gas.

The installation of compressors
on the seabed close to the
Midgard wellheads will ensure a
high gas flow and recovery rate.
The concept includes 1
subsea template containing
2 compressors, coolers,
separators and pumps.
Electricity will be provided via
submarine cables from
Åsgard A.
The investment amounts to
almost NOK 15 billion (nominal
NOK, including project reserves).

Gudrun Jacket Installed
The steel support structure for the
Gudrun platform has been installed,
completing the first phase of the
extensive installation work being
carried out there. The steel jacket
for the Gudrun platform was lifted
into place by the Saipem 7000
crane ship.
Weighing some 7000t all told, the
traditional jacket comprises two
main structures of almost 2300t
each, tied together by six horizontal
frames and various bracings.
“Gudrun is the first of a number of

Correction
In the last issue of UT3, p55, it
stated that “the GE MS-700 is
the only subsea wellhead system
on the market with metal-to-metal
sealing….”
This is untrue. A number of
companies including FMC
Technologies also manufactures and
provides a subsea wellhead system
with metal-to-metal sealing.

Gudrun jacket
new installations in an area of the
Norwegian North Sea which is both
highly interesting and mature,”
observes Ivar Aasheim, senior vice
president for field development in
the Development and Production
Norway business area.
“By exploiting existing infrastructure for processing and transport,
we’re ensuring production from
new fields. Gudrun will also make
an important contribution to maintaining high production levels going
forward.”
The next development milestone is
the start of pre-drilling production
wells on the field.
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FMC has signed an agreement
with Shell Development to supply
subsea production and associated
topside systems for the Prelude
field development. The companies
also announced an aftermarket
agreement that will result in
FMC performing installation and
commissioning services for the
project. Orders associated with this
award will be received throughout
the remainder of 2011.
The Prelude field is located in the
Browse Basin, northeast of Broome
Western Australia, in water depths
of approximately 820 feet (250
meters). It will become Shell’s
first field development to utilize
a floating liquefied natural gas
(FLNG) facility. FMC’s scope of
supply includes seven large bore
subsea production trees, production
manifolds, riser bases, subsea
control systems and other related
equipment. All subsea equipment
will be delivered from FMC’s AsiaPacific operations.
The company has also signed
an agreement with Statoil for
the manufacture and supply of
subsea production equipment to
support the Visund Nord offshore
development. The contract has a
value of approximately $50 million
in revenue to FMC Technologies.
Visund Nord is a fast-track oil and
gas field located in water depths
of approximately 380m in the
Norwegian sector of the North Sea.
FMC’s scope of supply includes
the manufacture of two subsea
production trees, one manifold and
associated subsea and topside
control systems.
The integrated structure and
wellhead systems will be delivered
in the spring of 2012 and final
deliveries will occur in the first
quarter of 2013.
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Goliat

Goliat
DOF Subsea has been
recently awarded the contract
for marine installation of the
Goliat FPSO. The contract will
run until December 2013. The
NOK300 million project includes
fabrication and installation of
14 suction anchors, preinstallation of the bottom chain,
polyester line and buoyancy
elements, the temporary
mooring of the FPSO and the
final tow-out from Hammerfest
and field hook-up.
“We see this sort of contract as
being increasingly common in
our future work portfolio,” said
Garry Millard, managing director
of DOF Subsea.
“We have a strategic plan to
become a leader in the mooring
installation market. To date,
this has involved investment in
four Installer class vessels, the
Skandi Vega, , Skandi Hercules
and Skandi Skansen. These
vessels are designed to carry
out this sort of work more cost
effectively, especially in deep
water”.
The work will be supported by
DOF Subsea’s Oslo-based
mooring installation specialist
subsidiary Semar, and backed
up by the company’s survey and
positioning ROV product lines.
“Conventional anchor handlers
designed for rig movement are
not realistically large enough
to cope with the more exacting
demands of deep- water floating
platform location,” he said.
“Traditionally, these sort of
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The Skandi Skolten

operations have had to be carried
out by the nearest available
vessel with the necessary lifting
capacity. These are often very
large field support vessels, with
commensurately large day rates.
“One of the niche areas we are
looking to exploit, therefore, is to
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use our large purpose-designed
vessels to carry out these types of
operation more cost effectively.
The vessels would typically have
large 250t cranes that could cope
with the large suction piles that
are necessary for deepwater
anchoring.”

Subsea Installation

DOF Subsea and of those 22, we
use 13 for our own projects. The
remaining vessels are employed
on long-term charter to major
contractors such as Technip and
Subsea 7,” said Millard.
“The agreements vary from
company to company. We own
some of the vessels outright, such
as the Skandi Seven, which is
currently on long-term charter to
Subsea 7.
Others, however, are owned in a
50/50 share holding arrangement.
An example of this is the Skandi
Arctic, the largest DSV in the world,
which is owned in partnership with
Technip.”
In recent years, DOF Subsea has
grown by mergers and acquisitions
as well as organic growth.
Importantly, apart for the vessels
directly used by the company itself,
a newbuilding programme has been
embarked upon, underwritten by
long-term chartering agreements.
Some competitors took the decision
to carry out speculative newbuilds,
sometimes with catastrophic results
as the market conditions changed.

DOF Subsea is 51% owned by the
Storebø-based parent company
and 49% by First Reserve, a New
York-based private equity company.
In total, it has 68 vessels plus 12
vessels currently at various stages
of completion.
“Of the 68 vessels, 22 sit within

“This has been seen as the
‘next big market’ for years, and
with a few exceptions, we are
still waiting for it,” he said.
“We have, however,
been carrying out some
notable projects. We are
currently working with Hess
on its decommissioning
commitments, covering
pipeline and umbilicals
recovery, the removal of
mattresses from the seabed.
“This is virtually, the reverse
of the original pipelay
process. We take the lines to
the surface, hold them in a
tensioner and use a cutting
machine. The 12m pipe joints
are then stacked ready for
removal.”
Hess has another project
the same size which will be
carried out next year, and even
greater commitments for the
year after which will involve
returning large 500t modules
to the surface.

“In fact, we don’t normally compete
directly, but it does happen,” said
Millard.

“This is likely to involve some
lateral thinking,” said Millard.
“The removal of subsea
infrastructure does not create
any revenue and operators
are looking to carry out
these operations as cheaply
as possible. This could
incorporate flotation or air/gelbased lifting equipment for the
smaller components.”

One other area which Millard sees
as potentially important to the
company is the decommissioning
sector.

DOF Subsea is currently
undertaking a study of behalf
of Statoil to look into the same
requirements.

So doesn’t operating some vessels
and leasing out others put DOF
Subsea in the anomalous position
of competing with its clients?
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Midwater Arches from A&P
A&P TYNE has completed another
subsea structure for an offshore oil
and gas field, firmly launching itself
into a new business sector. The
company has been constructing a
midwater arch – used to support
control cables as they rise from the
seabed to the surface.
The six-month project saw 50 men
cutting, shaping and welding the
shell-like structures wrapped around
two pressurised buoyancy cylinders.
The entire structure is built in steel
and the yard also built the gravity
base, clump weights and piles
that will secure it to the seabed,
weighing a massive 60t altogether.
The subsea arch is headed for
the Athena Development in the
Outer Moray Firth, which will be
operated by Ithaca Energy. The
field is expected to produce around
22 000 barrels of oil per day once
production starts.
It is the second such order
secured by A&P. Earlier this year
it completed two buoyant subsea
structures for an African offshore oil
field.

high standards in all aspects. As
it’s suspended underwater the arch
is painted to
NORSOK
coating
standards so
it will last
for 25
years.

Pressurised steel tank midwater arch
A 1000t crane was needed to lift
the subsea structure – which is
17m long, 15m wide and 7m high
– onto a barge to sail up to a yard
in Invergordon for final assembly.
The base, clump weights and piles
followed on a coaster.
The Athena field is due to start
production towards the end of this
year and when it does the subsea

Project director Iain Campbell said,
“This job was totally different in
that the Athena arch is supported
by pressurised steel cylinders as
opposed to the polymer buoyancy
units the earlier subsea arches were
built around.
“The pressure vessel buoyancy
tanks are a new design and required
very high standards of welding
and fabrication. In fact the project
required us to meet extremely
The floatation lattice
midwater arch finished in May
for Trelleborg
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arch will support control cables
from the well-heads to the floating
production, storage and
off-loading vessel on the surface.
In the first midwater arch contract,
A&P Tyne cut, shaped and welded
a 12m high and 25m-long steel
structures assembled around
large composite foam buoyancy
structures.
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Rockwater 2 to carry out Kumang Cluster work
Subsea 7 has won a contract
by Petronas Carigali for work
on the Kumang Cluster Project
The project involves the
transportation and installation
of subsea structures, 5km
of umbilical cable, pipeline
jumpers and electrical flying
leads, including the precommissioning of an existing
24in, 5km pipeline and new
umbilical in the Kumang Field.
The workscope comprises
project management and
engineering associated with
the installation of the subsea
equipment.
A combined team from
Subsea 7 and Petronas
Carigali will deliver the project
enabling greater development
and understanding of
deepwater technologies and
allow most operations to be
completed utilising diverless
intervention techniques.
The work involves a high level
of Malaysian content and will
be managed by Subsea 7’s
office in Kuala Lumpur.
The project will be completed
in two phases utilising
Rockwater 2 in 2011.
Dick Martin, Subsea 7’s
Vice President for Asia said:
”Subsea 7 is delighted to
be awarded the contract by
Petronas Carigali to work on
this prestigious project.
This award underlines
and further enhances our
reputation in Malaysia in
particular to provide safe and
quality services to strategic
partners such as Petronas
Carigali.”
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Two contracts for Keppel
Keppel Shipyard has secured two
contracts worth a total of S$146
million to convert a Floating
Production Storage and Offloading
(FPSO) unit as well as to fabricate
and integrate an external turret
mooring system for an existing
FPSO unit.
The first contract is from Single
Buoy Moorings (SBM) for the
conversion of the Very Large Crude
Carrier (VLCC) M/T Concorde
Spirit into a FPSO facility, to be
named FPSO OSX-2.
SBM had been engaged by OSX
Brasil to supply the FPSO, which
is expected to be completed in the
second quarter of 2013 and will be
deployed in the OGX Petroleo e
Gas Participacoes field in Campos
Basin, offshore Brazil.
Keppel Shipyard’s work scope
on FPSO OSX-2 comprises
refurbishment and life extension
works, accommodation block

extensions for 80 personnel, a new
flare tower, a new internal turret
mooring system and topside module
supports, as well as the installation
and integration of topside modules.
Work on the vessel is expected to
commence in September 2011.
Other ongoing projects between
Keppel Shipyard and SBM include
the fast-track modification and
upgrading of the FPSO Cidade
de Anchieta and the conversion
of the FPSO Cidade de Paraty,
which will subsequently proceed to
Keppel FELS Brasil’s BrasFELS for
installation and integration of
topsides.

Offshore International Pte Ltd
(Rubicon Offshore).
FPSO Rubicon Intrepid is currently
engaged in the production of Galoc
Field, west of Palawan Island, the
Philippines. Fabrication of the turret
is expected to be completed and
integrated to the FPSO in the fourth
quarter
of this
year.

Keppel Shipyard is also
undertaking modification and
upgrading work on OSX’s first
vessel, FPSO OSX-1.
Keppel Shipyard’s second contract
is for the fast-track fabrication and
integration of an external turret
mooring system for Rubicon

SBM Turret
SBM Offshore is pleased to
announce it has received a letter
from BP Exploration Operating
Company confirming full project
sanction for the supply of an internal
turret mooring system for the Quad
204 FPSO project.
The contract consists of
engineering, procurement and
construction of an internal turret
mooring system for the FPSO
for the Quad 204 development.
The Front End Engineering and
Design (FEED) phase of the project
has been completed and, with
full project sanction confirmed,
continues into the final engineering,
procurement and construction
phase.
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The turret design
is a large internal
mounted system
with a bogie
wheel bearing
arrangement,
which will moor
the FPSO in harsh
environmental conditions. The turret
incorporates a swivel stack capable
of handling a total fluid throughput
of 320,000 barrels per day and
can accommodate 28 flexible and
umbilical risers.
The project schedule foresees
delivery of the turret in several
sections to facilitate the FPSO
construction sequence during the
internal turret
year 2013

mooring system
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Delmar
Delmar Systems has been awarded
a contract by Noble Energy to supply
an eight-leg preset mooring system
for use in the Aseng Development off
the coast of Equatorial Guinea, West
Africa.
Delmar provided Noble Energy a full
complement of mooring equipment
including Delmar’s patented OMNIMax anchors and Delmar Subsea
Connectors (DSCs). All equipment
has been successfully delivered to
Noble Energy EG’s yard in Equatorial
Guinea.
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The patented Delmar OMNI-Max
anchor is a gravity-installed vertically
loaded anchor (VLA) that offers
unique performance characteristics
not found in other deepwater anchor
foundations. The OMNI-Max anchor
is capable of being loaded in any
direction 360° around the axis of the
anchor.
This anchor technology offers a great
benefit in the design of mooring
systems that reduces risk to subsea
infrastructure in the event of stationkeeping damage or failure.
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This proven anchor concept has been
deployed and retrieved on over 150
anchor locations.
The Delmar developed and patented
DSC is used with mobile offshore
drilling units (MODUs) and permanent
mooring installations to allow single
vessel deployment of anchors and
mooring lines.
The DSC provides for easy connect/
disconnect capability with the use of a
standard ROV.

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

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

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

Rolls Royce

Chevron

Rolls-Royce, the global power
systems company, has won a
£50 million contract to design and
equip two anchor handling vessels
for Norwegian company Farstad
Shipping.

Deepwater mooring specialist, First Subsea, has been
awarded a contract by Chevron to supply the mooring
connectors for the Jack & St. Malo semisubmersible
hub production facility in the Jack and St. Malo fields
located approximately 280 miles south of New Orleans,
Louisiana, in water depths of 2,133 m (7,042 feet) in
the Gulf of Mexico.

The Rolls-Royce UT 731 CD
vessels are designed to work in
extreme environmental conditions
and carry out operations in water
as deep as 3,000 metres.
The order includes a fully
integrated equipment system
from Rolls-Royce, including deck
machinery, vessel control systems
and a diesel-electric hybrid
propulsion system. This will be
fitted on both vessels to maximise
efficiency, reduce fuel burn and cut
emissions.

The semi-submersible, floating production unit (FPU)
will be moored by 16 Ballgrab, ball and taper, mooring
connectors attached to polyester mooring lines in a 4x4
arrangement. The Ballgrab Series III male connectors
will be the largest produced so far with an un-corroded
2,599mT (25,491kN) MBL, and the first to comply with
the new ABS Mooring Guide 2009.
The Ballgrab connector comprises a male connector
and female receptacle. The female receptacle will be
installed subsea with the mooring system’s suction
piles, mounted on docking porches. When the FPU is
in position, the male connector, attached to the mooring
line, is lowered from the surface into the female
receptacle to complete the mooring installation. The
process is then repeated until all 16 mooring lines are
connected
Jack & St. Malo semisubmersible connection
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BOP Control System
Kongsberg Maritime has launched the
latest generation of its Emergency
Acoustic BOP (Blow Out Preventer)
control system, the ACS 500. This
uses the new proprietary ‘Cymbal’
signal processing protocol for optimal
data communication at long distances.
With a depth rating of 4000m, it is
a robust, reliable and user-friendly
system designed for use in emergency
drilling or production situations, when
the primary BOP control system has
failed. The ACS 500 has already been
supplied for use aboard a drill ship
working in deep water areas.
“As a leading developer of acoustic
subsea systems for the offshore
oil and gas industry, Kongsberg
Maritime’s new ACS 500 benefits
from the technical knowledge we
have acquired over decades of

ROV Simulation

subsea acoustic R&D and product
development, and project experience
across a wide variety of applications
that are dependant on acoustic
communication,” comments Finn
Tore Knudsen, product manager
Acoustic Control and Communication,
Kongsberg Maritime.
“With an industry leading 4000m depth
rating, a wider number of projects
can benefit from the extra level of
safety and confidence that our new
emergency acoustic BOP control
system can provide.”
The ACS 500’s portable surface system
consists of an Acoustic Command
Unit (ACU), which is used for sending
acoustic command signals for the BOP
when the primary control system isn’t
available, and a dunking transducer
that has 70m of cable and can be
carried by a single person.
Kongsberg Maritime offers a choice
of two dunking transducer heads: a
standard 4000m depth version using a
30deg conical main lobe and a wider
one for shallower waters.
The ACU is a required part of the safety
equipment on an oil rig and along with
the dunking transducer, may be taken
on to a lifeboat or into a helicopter and
used to close the well if a blow out
accident should take place.
It is housed in a splash-proof portable
case, with carrying handle and strap
for easy deployment, and features an
internal rechargeable battery with over
10 hours of operation per charge.
It is easily operated via the PC
display using a touch screen/trackball
combination. An alternative operator
function on the ACU, which may be
specified by the customer, is the EME
emergency system, which may perform
a single automatic and predefined
sequence of BOP valve operations with
a two-hand/two-button operation.

The Acoustic BOP Control System
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The ACS system may also be operated
from Kongsberg Maritime’s high
precision acoustic positioning system,
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North Carolina-based Marine
Simulation has released its
ROVsim2 O&G and ROVsim2 Pro
undersea robotics training simulator
systems. ROVsim2 reflects an
important step in the development
of 3D simulation and integrates a
number of important new features
and enhancements, including:
•Five new Oil and Gas missions,
including two new anchor and
suction piling support missions
that can be used independently
of or fully integrated with Marine
Simulation’s vSHIP ship simulator
•Four new Search and Recovery
missions, including an airliner ‘black
box’ recorder recovery mission
modeled after the recent Air France
recovery effort
•A variety of new ROV tools,
including 7, 5, and 3 function
manipulators, cathodic potential
(Cp) probe, ultrasonic thickness
probe and laser measuring devices.
HiPAP, which is normally installed
aboard the floating drilling unit.
For full redundancy, the ACS 500’s
subsea system consists of two
separate Subsea Control Units (SCU)
and two Subsea Communication
Transducers along with two interface
cables to the BOP. The SCUs are
mounted on the BOP and translate
acoustic command signals from the
ACU into operational commands,
which are used to operate hydraulic
control valves on the BOP.
Once the command signal has been
given (by the operator), a confirmation
signal is transmitted by the SCU to
the ACU. For improved
reliability, the control
system can also read
the status of the SCU
including various
hydraulic control
valves and sensor
read backs.
The cable and
transducer
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GE TLP Tensioner

Six Shooter
Oceaneering International has
tested and delivered a subsea
accumulator module, dubbed the
“Six Shooter”.
This Six Shooter consists of six
accumulators, each with 100
gallons per bottle volume and
rated for 7500psi stored pressure.
The module is capable of
supplying 100gals/min of
pressurised control fluid for blow
out prevention (BOP) intervention
operations.
The subsea accumulator module
is deployed to rest on a mudmat or

parking pile. A remotely operated
vehicle (ROV) actuates standard
regulated output pressures of 5000
and/or 300psi. Other regulated
pressures are optional.
The unit can be fully recharged
subsea via an ROV or rig hotline
for emergency operations and is
an ideal solution for testing BOP
equipment.
Each Six Shooter module is
capable of delivering about 142
usable gallons of fluid at 5000fsw
or 80 usable gallons at 10 000fsw
(7500 psi charge, 1500 psi
minimum operating pressure).

The ‘Six Shooter’

GE Oil and Gas’ Drilling &
Production business has received
a contract of approximately $45
million to supply and service
the industry’s largest tension
leg platform (TLP) marine riser
Tensioner Systems to Chevron for
deployment in its Big Foot oil and
gas field in the deepwater Gulf of
Mexico.
A TLP is a vertically moored
floating structure suited for use in
a wide range of water depths. GE
is making key design modifications
to develop ‘push-up’ style marine
riser Tensioner equipment to
enable the Chevron Big Foot oil
and gas field TLP to deal with
the challenging wave and current
movement conditions of deepwater
applications.
To date, TLPs have been
successfully deployed in water
depths approaching 5000ft. The
GE-Chevron Big Foot unit will be
the first to operate in depths of
5200ft.
Manuel Terranova, senior vice
president—global regions and
sales, Drilling & Production,
GE Oil & Gas said: “For this
deepwater application, we are
using innovative technology to
deliver customised ‘push-up’ style
TLP Tensioners that offer Chevron
an efficient and reliable solution
for their challenging deepwater
requirements.”
The Big Foot TLP will be Chevron’s
sixth operated facility in the
deepwater Gulf of Mexico and will
be located approximately 225 miles
south of New Orleans.
The TLP will include an onboard drilling rig and will have a
production capacity of
75 000 barrels of oil and 25
million ft3 of natural gas per day.
Installation of the TLP is scheduled
to begin in November 2012 and
first oil is expected in 2014.
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NASDrill
Nautronix have been awarded
significant orders to supply NASDrill
RS925 deepwater acoustic
positioning systems for Noble
Corporation’s three new ultradeepwater drillships due for delivery
second and fourth quarters of
2013, and second quarter of 2014
respectively.
These new rigs will be constructed at
Hyundai Heavy Industries shipyard
in Ulsan, Korea and are based on a
Hyundai Gusto P10000 design. The
rigs will have DP-3 station keeping
abilities and the ability to handle two
complete BOP systems allowing for
operation in water depths of up to
12 000 ft.
Mark Patterson, Nautronix CEO,
commented “we are delighted to
secure these orders. This marks the
first time that Noble has selected
our ADS² acoustic positioning
systems and is further recognition
the industry recognises the benefits
our established digital ADS² products
offer and confirms our statement that
our Digital Acoustics are the Global
leader”.

Nautronix received orders for their
NASDrill RS925 systems through a
well known Norwegian DP Supplier
who will supply their Dynamic
Positioning (DP) System for these
vessels.
NASDrill RS925 systems have been
designed specifically to meet the
requirements for a reliable, stable
DP and position reference system
for demanding offshore operations,
in particular deepwater drilling
vessels.
NASDrill RS925 combines the two
most accurate deepwater acoustic
positioning technologies – Short
Baseline (SBL) and Long Baseline
(LBL) – to calculate multiple
independent position solutions
providing reliable, repeatable input
to the vessel DP system; with
SBL mode providing accuracies of
0.15% slant range and LBL mode
providing accuracies up to 1m RMS
independent of water depth.
The Noble vessels will be fitted with
dual redundant, six-hydrophone
NASDrill RS925 systems offering
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significant built-in redundancy in
both topside and subsea elements.
The NASDrill RS925 system
is complete with all external
interfacing to the Dynamic
Positioning System for automatic
station keeping and can be used as
part of an integrated acousticallyaided INS positioning solution.
For drilling, NASDrill RS925 also
provides Differential Riser (Flex
Joint) calculation and monitoring
capability.
Multiple seabed transponder
groups can also be assigned
to simplify batch drilling, where
separate transponder arrays can
be deployed at several locations
on the seabed, allowing the rig
to move between them without
the need to collect and redeploy
seabed arrays each time, saving
valuable rig time.
The system is also fully upgradable
to use NASeBOP and NASNet®
(Nautronix unique underwater
GPS) in the future.
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Subsea Disconnector
Subsea connector specialist, SECC
Oil and Gas has unveiled its next
generation of emergency disconnect
solutions to help offshore operators
reduce the risk of pollution and
provide protection to offshore
personnel, subsea equipment and
the marine environment.
The Mid Line Valved Breakaway
Connector, which was recently
delivered to Wild Well Control in
Houston for use on its new 7 Series
subsea intervention system, is the
latest in SECC’s portfolio of fullbore, pressure-balanced connectors.
This connector, which can be
positioned anywhere on the line,
was developed specifically for
projects using offshore vessels that
could experience a loss of dynamic
positioning, causing drift-off.
In the event of a vessel shifting from
its position, its movement applies
tension to the line on which the
connector sits.
The connector automatically
disconnects when a predetermined
load level is reached, self sealing
each end of the bore and ensuring
the safety of the vessel and its
personnel while avoiding the
potential damage caused by an
uncontrolled disconnection or
emergency guillotine device.
It features SECC’s unique pressure
balanced technology which makes
connection and disconnection
100% dry. In practice, this means
automatic or manual breakaway in
an emergency, under full working

pressure and at depths of 10 000ft
or more, will instantly seal each
section of the line with no risk of
fluid spill.
SECC’s patented full-bore design
also means there is no obstruction
in the flow path, enabling servicing
companies to achieve a high flow
rate with minimal pressure loss
during pumping.
The Mid Line Valved Breakaway
Connector was conceived following
the success of SECC’s original dry
breakaway system, the Hot Make
Hot Break Connector.
This connector, also supplied into
Wild Well Control’s 7 Series Subsea
Intervention System, is subsea
mounted and acts like a hot stab.
It too disconnects under pressure
and without fluid loss, but can also
be easily reconnected subsea
even where transfer fluid remains
pressured in the line.
The new Mid Line Valved
Breakaway Connector solution gives
operators the option of positioning
their subsea disconnect mid line,
rather than as a stab in connection.
Alternatively, the Hot Make
Hot Break and Mid Line Valved
Breakaway can be used together,
as Wild Well Control has done, to
create a comprehensive primary
and secondary connect/disconnect
solution that responds to every
possible emergency scenario,
“The need for robust risk reduction
measures is greater than ever in

the wake of the Macondo oil spill,
as oil companies face increased
pressure to protect the safety of their
offshore staff and the environment,”
says Justin Marshall, business
development manager at SECC.
“Often in the past, the need for
breakaway safeguards would be
recognised in the late stages of
project planning. This would often
lead to the use of unsophisticated
systems, such as emergency
guillotines or quick connect
technologies which carry the potential
loss of an expensive hose or
umbilical equipment, and ultimately
spillages.
“But a greater focus on regulation
and the way the industry manages
risk has made operators more
receptive to the advantages of
reliable breakaway technology and is
fuelling demand for our solutions.”
Justin Marshall also believes the
growing trend towards rigless
intervention and wider use of vessels
at deeper levels is making breakaway
technology more important than ever
before:
“The steady shift from using rigs
for intervention and well stimulation
towards a greater reliance on smaller,
less expensive vessels, particularly
in deeper water, has dictated the way
our technology has been developing.
“This new approach creates even
greater challenges associated with
working in harsh environments, deep
water and higher pressures, and
means technologies like ours, which
are designed to support this type of
work, have a clear and crucial role to
play.”

Emergency disconnect
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FAT and Sea Trials

Schilling and Gregg Marine have announced the successful completion
of both Factory Acceptance Testing and Sea Trials off Vancouver, British
Columbia, of their new Seafloor Drill.
The Seafloor Drill was conceived by John Gregg, president of Gregg Drilling,
Inc. He approached MARL Technologies and Schilling Robotics to bring his
concept into reality.
MARL was able to provide the drilling platform, and Schilling engineered the
controls, power systems, and subsea packaging for the system.
“This is one of the first platforms commercially available to truly compete
with traditional geotechnical drill ships, and the only one to utilize patented
wireline technology,” said Gregg.
“The design and durability of this platform will save companies on cost,
increase accuracy, and offer a positive environmental impact. The system
is rated to 3,000msw and with the initial tooling, will drill up to 500ft (150m)
under the seabed.
This is the first seabed drilling unit to combine this much power and drilling
precision on the seabed.” Combined with Gregg’s 3000msw rated DeepCPT
and 6m One-pass Drill, the Seafloor Drill will benefit oil and gas companies,
mineral and mining companies, as well as scientific organizations. Gregg
feels that in the future with additional tooling capacity the unit will be capable
of exceeding 200m.
“We are proud to again partner with Gregg
Marine for the engineering and assembly
of their Seafloor Drill system. This is the
first of four systems that Gregg will build,
and it is changing the landscape of drilling
and core sampling technology,” said Tyler
Schilling, president and CEO of Schilling
Robotics, LLC.
The Drill will be used for geotechnical
surveying and core sampling, but its
design flexibility also allows Gregg to
change the tools downhole for additional
activities.
Utilizing patented wireline technology
through a license from Williamson
Technologies, Gregg will be able to switch
out the drill head and perform Cone
Penetration Testing (CPT) to determine
strength parameters in soft soils.
Other tools are being developed, such as a
downhole vane shear test and geophysical
tools to give 3D modeling capabilities.
Gregg’s seafloor drill will revolutionise the
industry with the capability to offer all of
these technologies within one platform.
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UTEC has taken delivery of a deep-push seabed
Cone Penetration Testing (CPT) unit to support its
Asia Pacific, Middle East and Australian geotechnical
operations. Manufactured by Netherlands-based A.P.
van den Berg, the Roson CPT unit includes a recently
upgraded 75kN twin-drive thrust for deeper seabed
soil investigations.
Offshore applications will include pre-installation
analysis for oil and gas construction, civil works,
subsea telecommunications, and renewable energy
infrastructures in both shallow and deep water
environments.
The twin wheel drive seabed CPT system uses in-situ
piezocone CPT testing with cones from 5 to 15cm2,
including T-bar and dissipation tests, for penetration
to depths of 40 meters below seabed in suitable
conditions.
The weight of the system can be customized with
modular ballast plates to achieve a specific reaction
force and penetration depth. The deployment
system includes a self tensioning umbilical winch to
accommodate power and signal telemetry.
The acquired CPT data is uplinked in real-time via
cable to a surface recording and data processing
unit. All geotechnical testing is carried out in full
accordance with international specifications and
standards (ISO, ASTM and NGI) for in-situ testing.

Cone Penetration Testing (CPT) unit
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UK Hydrographic Survey

Norwegian Hydrographic Survey

The Maritime and Coastguard Agency (MCA) has
awarded marine survey specialists EMU Limited
(EMU) a multi-million pound hydrographic contract
as part of its programme to systematically survey the
waters around the UK.

MMT (Marin Mätteknik AB) was awarded the 2011
Mareano survey contract by the Norwegian Hydrographic
Service. The survey was commenced in April - August
2011

The EMU contract will cover the Shallow Water Lot
of the MCA’s Civil Hydrography Programme, which
aims to gather accurate hydrographic information
for updating United Kingdom Hydrographic Office
(UKHO) nautical charts and publications. The work
will focus on eight main coastal offshore regions
around the UK. These areas cover from Barra Island
in Scotland and Carmarthen Bay in Wales to Belfast
Lough in Northern Ireland and Poole Bay in England.
Starting in August, and with a two-year timeframe,
the scope of work undertaken by EMU will cover
more than 1,900 km2 of seabed utilising state-of-theart multibeam echosounding equipment and other
geophysical sensors. The survey will incorporate
challenging areas in which EMU’s choice of the right
people, equipment and techniques will be vital in
ensuring safe and reliable seabed data is gathered.
The award of the contract recognises EMU’s expertise
in collecting precise seabed depth and geophysical
data to the exacting International Hydrographic Office
(IHO) standards, which are rigorously specified and
enforced by the MCA and UKHO. The safety-related
nature of this type of survey means accuracy is of
paramount importance.

The survey included bathymetric data acquisition and
processing in area Nordland VI in the Norwegian Sea
outside the Nordland region, West of Bodø, Norway.
The area that was surveyed covered about 9000 km2
and varies between about 200 and 1200m in depth.
The assignment was conducted by MMT Survey vessel
Franklin, length 56m, equipped with a Kongsberg EM710
Multibeam echo sounder.
Franklin has now headed toward Barents Sea to cover
an area outside the Finnmark Region, North of Kirkenes,
Norway. The depth varies between 200 and 400 metres.
The aim of the Mareano programme is to fill in gaps
in knowledge about seabed conditions, habitats
and biodiversity through detailed mapping of depth,
sediments, bottom fauna and pollutants in Norwegian
waters. The Mareano programme is coordinated by
the Institute of Marine Research (IMR), working in
collaboration with the Geological Survey of Norway
(NGU) and the Norwegian Hydrographic Service (NHS).
The programme is financed by the Ministry of Fisheries
and Coastal Affairs, the Ministry of the Environment and
the Ministry of Trade and Industry.

EMU Limited’s Managing Director, Bruce Tomlinson
said this is the largest and most prestigious contract
the company has ever won and is evidence of its
growing capabilities in the marine survey arena.
“By awarding the contract to carry out part of this
essential national programme to EMU, the MCA and
UKHO have recognised the company as a leading
industry player able to provide the most technical
and cost-effective solutions,” Dr Tomlinson said.
“The project allows the company to continue its
steady managed growth and invest in the very latest
equipment which will benefit our whole client-base.”
The UK has a 200-year tradition of surveying its home
waters to improve shipping safety. From the eras of
Captains Cook, Beaufort and Fitzroy, the UK has
exported its hydrographic expertise worldwide. EMU
will build on this tradition by using the latest dual-head
high-resolution multibeam echosounders to obtain
seabed depth in unprecedented detail.
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Calypos Star

World Record Pipeline Survey

UTEC’s has mobilised the 24m
geophysical survey catamaran,
MV Calypso Star, on a long term
basis to support geophysical survey
operations in North and North West
Australia.

SeeByte, has announced that,
Fugro Survey has successfully
broken the current world record for
the longest uninterrupted pipeline
inspection using a low-logistics
AUV.

he vessel is currently performing
survey operations to oil and gas
clients in the Timor Sea with
expected completion in late August
2011 in Exmouth.

Its SeeTrack AutoTracker software
was used by Fugro in conjunction
with the Gavia AUV to survey a
pipeline on the Northwest Shelf off
Western Australia in 90m of water.

The Calypso Star is equipped with
an array of geophysical survey
equipment, including a high
resolution R2Sonics multibeam
echo sounder coupled with a
DMS3-05 motion sensor, Edgetech
4200 Digital Side scan sonar,
reflection seismic and onboard
processing capabilities.

The vehicle successfully inspected
31 kilometres of pipeline on a single
mission, surpassing SeeByte’s
existing record. The mission
was manually ended due to low
battery while AutoTracker was still
operating successfully.
The SeeTrack software was
developed to enable AUV’s to carryout export pipeline inspections.

Through SeeTrack AutoTracker the
inspection data is improved and
time is saved by reducing repeat
missions which are usually required
due to missing data.
SeeTrack AutoTracker can also
operate in areas where multiple
pipelines and unexpected burials
are encountered.
Ian Hobbs from Fugro said: “The
data attained from this successful
mission has provided us with clear
and accurate information regarding
the status of the pipeline.
The SeeTrack software operated
at an ideal offset and it is apparent
that, with practiced operations, the
software provides a time-efficient
method for accurate pipeline
inspection. We were very pleased
with the results.”

NetSurvey Contract
NetSurvey have been awarded
Lot 2 of the Civil Hydrography
Programme (CHP) by the UK
Maritime and Coastguard Agency
(MCA). This is a multi million
pound, multi year contract with
options for extensions.
The CHP surveys are
the most technically
advanced hydrographic
surveys currently
specified and award
of this contract shows
that the innovative
approach that both
NetSurvey and MMT
have conducted
on their previous
hydrographic survey
contracts with MCA
and others put MMT
Group at the forefront
for high quality, cost
effective hydrographic
surveys.

Gavia AUV
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Wave and Tidal Monitoring
A network of coastal tidal
and wave monitoring stations
maintained by Southamptonbased EMU Limited recorded the
progress of the waves caused by
this week’s minor tsunami along
the south coast.
A massive underwater landslide
in the Atlantic 200 miles off the
Cornish coast is believed to be
the cause of a small tsunami
along the south coast, which
created waves of between 0.5
and 0.8 metres and resulted in
abnormal tidal records at the
Channel Coastal Observatory and
Plymouth Coastal Observatory
shore stations.

EMU Limited’s Principal MetOcean
Scientist, Mr Robin Newman,
initially thought there was a
malfunction with the oceanographic
instruments, installed by EMU
for the Southeast and Southwest
Regional Coastal Monitoring
Programmes, due to the unusual
data patterns recorded by the
Etrometa Step Gauges and
Rosemount WaveRex Radars.
“There was a significant amount
of variation in the observed data
against what would be expected so
I checked at multiple sites and they
were all consistent with some sort
of movement from east to west,” Mr
Newman said. “We subsequently

realised we had recorded what
appears to be a minor tsunami.”
“While 0.8 metres waves may not
sound like much, it could have
caused flooding events if combined
with high tides,” he said. “Tsunamis
are not expected to affect the UK so
this is a very rare event. But from
this week’s experience, clearly they
can, but also clearly we can now
say we have an operational system
which can detect these unusual
events.”
EMU Limited will monitor the
continuing wave movements as
these may be a form of standingwave oscillation in the Channel.

Explosive Removal
Explosive ordnance disposal (EOD)
specialist Ramora UK has safely
disposed of an unexploded World
War II mine onsite at one of the
world’s largest offshore windfarm.
The four-man Ramora UK team
used a Remotely Operated Vehicle
(ROV) to place a countermining
charge next to the 1500lb (680kg)
mine which had been assessed as
high-risk due to damage previously
sustained to it. Throughout the
procedure a 1500m safety zone
was maintained to protect other
vessels in the area.
A controlled explosion was then
initiated from a safe distance,
leaving an underwater crater 65ft
(20m) wide by 13ft (4m) deep.
The German, ship-laid, ground
mine was detected in 115ft (35m)
of water, 20 miles (33km) off
Harwich in Eastern England, on
the site of the Greater Gabbard
Windfarm which will be the world’s
largest offshore windfarm when it is
completed next year.
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Portsmouth-based Ramora UK was
contracted by the prime contractor
on the project, Fluor, which had first
called in the company for another
mine found at the site in 2009.
Ramora UK used elements of the
REODS suite of equipment to dispose
of the mines.
REODS reduces the human and
commercial risks of EOD by removing
the need for a diver. It is kept on 24/7
standby, is fully mobile, and can be
rapidly deployed anywhere in the
world transported in a 10ft container.
If necessary it can move UXO to a
safe location for disposal and it has
already been used to dispose of
many similar items.
David Welch MIExpE, Managing
Director of Ramora UK, said:
“The expansion of the offshore
renewable energy sector is creating
an increased requirement for rapid
and safe disposal of the UXO that
is very common in coastal waters.
This mine was particularly hazardous
because of damage that had occurred
to its booster release mechanism.”
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Survey Craft
C & C Technologies recently signed
a contract with All American Marine
to construct a new 134ft x 37ft
aluminium catamaran for survey
operations in the Gulf of Mexico.
The two companies have been
developing the design concept for
the advanced vessel for nearly two
years. Teknicraft Design of Auckland,
New Zealand will provide the
engineering and naval architecture
services which is expected to be

Aluminium catamaran for survey operations in the Gulf of Mexico

launched and delivered during the
second half of 2011.
The vessel will feature a
sophisticated survey lab which
functions as the control centre

Wave Buoys
AXYS Technologies has recently
delivered two TRIAXYS Next Wave
Directional Wave Buoys to Instituto
Nacional de Hidráulica (INH) in
Santiago, Chile.
INH is developing the study, “Catastro
del Recurso Energético Asociado a
Oleaje Para el Apoyo a la Evaluación
de Proyectos de Generación de
Energia Undimotriz” to measure
offshore wave characteristics for the
purpose of assessing wave energy
potential at various sites along the
vast coast of Chile.
It will use different calibrated
numerical models capable of
propagating offshore wave
characteristics to near-shore.

The TRIAXYS buoys will measure
full directional wave data, store the
data on an internal data logger, and
transmit the processed data in near
real-time to shore using either the
GPRS or VHF telemetry option. The
data provided by TRIAXYS is critical
in determining whether or not the
near-shore site is appropriate for a
full scale wave energy facility.
An AXYS Field Service Specialist
recently travelled to Santiago,
spending five days at INH providing
system training and coordinating
the deployment of the first buoy off
the coast of Valparaíso. The second
TRIAXYS has been deployed off the
coast of Lebu, about 550km south of
Santiago

AXYS Technologies has recently delivered two TRIAXYS Buoys
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for data collection during each
mission. Transducer wells and
deployable sonar struts were
thoughtfully integrated into the hull
to ensure quality data results.
Topside, the working decks
feature an impressive
configuration of winches, aframes, and cranes.
The vast aft deck also provides
suitable space for AUV launch and
recovery operations as well as
conventional geophysical surveys.
Once complete, the vessel will be
kept on a busy schedule, making
approximately 20 trips annually,
each lasting a duration of 14 days.
The hull tonnage will be certified
less than 100 gross tons and
will include accommodations
for 26 research staff and crew.
Caterpillar has been selected to
supply the prime movers, inclusive
of twin C32 ACERT engines and
twin C18 ACERT engines.
The propulsion configuration
will provide a cruise speed of 20
knots with a total of 2153 bhp
in each sponson. The pairing of
two different engines allows for
high speed transit to the survey
site using all four engines and a
slower survey speed when using
only the smaller engines.
The C18s are coupled to ZF
Marine gears with trolling valves
to provide an economical speed
range from 3 to 11 knots.
Auxiliary power for onboard
electrical needs will be supplied
by twin Caterpillar C4.4 gensets
rated 99ekW.
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Ernest Shackleton

Chevron IRM Contract

Fugro Subsea Services has mobilised the RRS
Ernest Shackleton in Aberdeen for a season of
inspection projects in the North Sea. The programme
will include both pipelines and fixed structures
inspections for a number of Fugro Subsea Services
North Sea clients.

Chevron has awarded RBG a three year contract
to provide Chevron with global QA/QC (quality
assurance/quality control) inspection services. RBG
have provided similar inspection services to Chevron
since 2002.
The contract involves the provision of both full time and
ad-hoc quality personnel, including principal and senior
QA/QC inspectors, which deliver expert third party
vendor inspection services for Chevron onshore and
offshore, across the UK, Continental Europe, Americas
and Asia-Pacific.

Project Manager Jim Taylor was quick to heap praise
on offshore vessel managers Bill Mair and George
McKenzie who carried out a perfect mobilisation with
no flaws or time loss.
A total of 3 ROVs were mobilised; a work-class Triton
(XL26) and two Tigers (55 and 58). In addition to this
a complete IT hub was installed for survey reporting,
2 water jet units and an FMD unit. The crew
comprises of 25 ships crew, 19 Fugro personnel, 3
client Reps and 3 equipment support technicians.

The experienced RBG team supports new build works
and servicing of equipment for Chevron’s drilling,
completion, subsea and topside activity and supports
Chevron in ensuring that the work is carried out in
accordance with the required industry standards and
meets the company’s specifications.

The Ernest Shackleton will be fully employed until the
end of the summer where after she is expected to
return to the Antarctic for annual commitment to the
British Antarctic Survey.

Activities can range from witnessing the manufacture of
pipe being produced at pipe mills in Japan to inspecting
wellheads fabricated in Europe and North America.
RBG also provides qualified auditors that audit a
manufacturer’s management system, technical
capability, product delivery, process control, contract
compliance and plant evaluation.

The RRS Ernest Shackleton was built by Kverner
Klevin Leirvik A/S, Norway as the MV Polar Queen
for the Rieber Shipping of Bergen in 1995. She was
deployed in the Antarctic by others before being
acquired by The British Antarctic Survey in August
1999.

Doug Bolton, RBG’s quality services manager, said:
“We have experienced a notable rise in vendor
inspection activity in recent years and our international
reach means we can provide a cost-effective service
that ensures product quality and timely delivery.”

The vessel was renamed RRS Ernest Shackleton
after Sir Ernest Shackleton, the famed Polar Explorer
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Corrosion Monitoring
The first ever deployment of a SunStation CP
critical monitoring system pre-installed onto
a subsea tree was successfully interrogated
last month by an Oceaneering Millennium
ROV. The unit displays the cathodic
protection potentials from permanent
reference electrodes installed at two critical
locations on a wet tree deployed to 4,300
FSW in the Gulf of Mexico (1,300 m).
The SunStation performed well in its first
real test on a new deep water structure. The
patented technology uses integrated solar
panels to power the system from the lights
on the ROV. This allows a direct readout
of the cathodic protection levels on critical
components in the tree without having to
have an ROV interfaced probe.
The SunStation system has been used on
several other projects but this is the deepest
deployment.
CEO Jim Britton: “This is a critical milestone
in the development of this technology which
will eventually allow AUV surveillance of
subsea CP systems. We have valuable field
lessons learned to move this project forward
another step. Watch this space.”

Polatrak Ag/AgCl CP reference electrode on tree Interior with ground wire.

Right: ROV Reads
SunStation at 4220
FSW (1300m).

Left: Ernest
Shackleton
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Ullswater
Hallin Marine has been
awarded the contract for its
latest subsea pipeline repair
project off the African west
coast.
Working on behalf of a major
oil company, Hallin is providing
overall project management
and engineering, the subsea
operations vessel (SOV)
Ullswater, repair equipment
plus a saturation diving team,
to support the urgent repair of
a 20in water injection pipeline
offshore Malongo, Angola.
The contract was awarded
following successful projects
previously completed by Hallin
in offshore Angola.
Mike Arnold, Managing Director
of Hallin West comments:
“This is a typical project for
our West Africa project team
and shows the effectiveness of
our specialist-designed SOV
Ullswater for this type of project.
The vessel is strategically
placed for work in West
Africa as part of our ongoing
commitment to the region”.
A recent addition to the Hallin
fleet, Ullswater is an ultramodern SOV incorporating
an integral 15-man saturation
diving system. With a length
of 78m and a 20.4m beam,
the vessel incorporates DP2
dynamic positioning and can
accommodate up to 120
personnel.

The Ullswater
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Cascade and Chinook
BMT Scientific Marine Services
has been contracted by Petrobras
America Inc., a subsidiary of
Petrobras, to provide support
maintenance and repair for the
Cascade and Chinook Free
Standing Hybrid Riser Tower
(FSHR) Monitoring System.

The monitoring system was
originally supplied by BMT with
subsea installation completed in
2010. It was designed to monitor the
stabilizing uplift forces on five Riser
Towers and record Riser, Turret
Buoy and FPSO position, motion
and mooring data.

This agreement includes five
years of operation to support
maintenance and repair of
the FSHR monitoring system,
including equipment replacement,
change-out of batteries, repair
of equipment, preventative
maintenance, equipment
refurbishment, freight and
transport.

The BMT Service Team has
provided service to platforms and
vessels around the world that utilize
its monitoring and control systems.
BMT offers pro-active maintenance,
unscheduled or emergency service
visits, remote support, and both
onsite and shore-based training.
Cascade and Chinook Hybrid Riser
Tower (FSHR) Monitoring System

Normand Oceanic

Solstad Offshore (SOFF) has
signed a contract with Saipem for
use of the Construction Service
Vessel (CSV) Normand Oceanic.
The duration of the contract is
150 days

The Normand Oceanic is a large
CSV, delivered from yard in April
2011. She is especially designed for
deepwater operations World Wide.
She has a 400t crane suitable for
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The Normand Oceanic

work on water depths down to
3000m, DP class 3 and a work
deck of more than 2100m2.

UT2 September 2011

Flexible Risers

Flexible

Risers

Embedded Condition Monitoring
With the incorporation of sensors into flexible risers for real-time condition monitoring, risers move into the class of
The sensors can be applied to detect the occurrence and location of a breach of the outer sheath. They can also assess
This promises to reduce the need for visual inspection by ROV and divers. NKT Flexibles have developed an ingenious

Deepwater exploration and
production – in particular in the Gulf
of Mexico and offshore Brazil – will
account for a significant proportion
of offshore industry activity in the
coming years. Field development
in these areas is characterised by
floating production.
Flexible pipe systems have become
the component of choice for risers in
a large number of these installations.
This is because of its inherent
operational versatility and its capacity
to absorb the relative movements
between seabed and floating vessels.
Operational reliability of these
lines is of fundamental importance.
It must be fully ensured through
regular systematic inspection and
maintenance. Based on experience
from more than 3300 flexible risers
and flowlines already in operation,
the industry has set up a series

of comprehensive management
programmes to ensure the integrity of
its flexibles portfolio.
“Today, condition assessment of flexible
pipes is typically based on a number
of information sources including
production data, environmental
data and data for the surface vessel
motions,” said Bo Asp Møller
Andersen, product line manager,
– monitoring at NKT Flexibles. “This
is often supplemented by visual
inspection with an ROV.”
“Though these are all indirect
measurements, this information,
combined with the design models
for the pipes, can result in a good
assessment of the condition of the
flexible pipe system.”
As developments move towards

deeper and more challenging waters,
however, more accurate and more
frequent condition monitoring will
be important. This prompted NKT
Flexibles to developed a suite of realtime monitoring systems, which can
provide a comprehensive picture of a
riser’s current operating condition.
“The monitoring systems are based on
optical fibre sensors embedded directly
into the structures of the flexible pipes,”
said Andersen. “This can provide a
real-time description of pipe structure
using direct measurements. It will
also allow measurements in regions
of the pipe which can’t be reached by
retrofit monitoring equipment or visual
inspection.”
Optical fibres have shown to have
very good properties, especially for
sensing temperature and strain in
the longitudinal direction along the
length of the fibre. This technology
has been employed for many years
in other industries, and is supported
by an extensive range of established
equipment and procedures from the
optical telecommunications sector.
Embedding the optical fibre has
the advantages that there are
no protrusions on the outside
of the pipe and it is not affected
by changes in pipe diameter, for
example at bend limiters, so that
optical fibres can be used to monitor
anywhere along the pipe.

Flexible riser with fibre-optic lines
embedded
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A technique has been developed to
epoxy the optical fibres in grooves in
the tensile armour wires, which are
then incorporated into the flexible pipe.

Flexible Risers

of Flexible Risers
“inspectable structures”. This has a large impact on safety and hence on the design rules as applied to the risers.
the fatigue damage of tensile armour wires with far greater precision, and can also detect an actual wire break.
way of embedding sensor into flexible risers, thereby shedding new light on integrity management issues.

“The use of epoxy ensures changes
of strain in the tensile armour wire are
transferred to the optical fibre for an
accurate measurement,” said Andersen.
“The embedded optical fibres can also
be used to measure other parameters
in the pipe, in particular temperature.”
Temperature monitoring of the annulus
region of a flexible pipe (the section
between the inner and outer sheath)
can also yield important information
about the operational condition of the
pipe system.
“In operation temperature monitoring
can assist with process control,”
said Andersen. “In case of a shut-in
of the flow in the bore, temperature
monitoring of the flexible pipe can give
the information needed in order to avoid
hydrate plug formation in the bore.”
Temperature monitoring can also be
used for detection of breach of the
outer sheath of flexible pipes. An outer
sheath breach will affect the pipe
integrity and can shorten pipe lifetime
due to ingress of seawater.

The strain in the tensile wires is
continuously cycled by the motions of
the surface vessel due to wind, waves
and sea current, which can lead to
metal fatigue and eventually wire
break. It is therefore of great interest
to monitor the strain in the tensile
armour wires of the flexible riser.
“Threading the optical fibres inside
the tensile armour wires has the
advantage that the fibres are well
protected throughout the pipe
manufacturing processes, installation,
and during operation of the pipe,” said
Andersen.
“The collected strain data from the
optical fibres can be used for both
continuous monitoring of remaining
fatigue life and for detection of an
actual wire break.”

“We have taken a proven technology,
using optical fibres to monitor
temperature and strain, and applied it
to a new field to the benefit of oil and
gas operators across the globe,” said
development manager Niels Rishøj.
“With fibreoptics, real-time monitoring
is now possible, enabling operators
to detect structural and temperature
issues at the earliest possible stage
and rectify them in the most efficient
manner thereby ensuring that their
risers meet safety and regulatory
requirements.
Operators care about maximising oil
field productivity, and our new real-time
monitoring helps with just that.”

Flexible riser

The integrity of the flexible pipe
in the longitudinal direction is
maintained by the two layers of
tensile armour wires wound
helically around the pipe in
opposite directions. The
tensile armour wires
are highly strained
as they carry all
the weight of the
pipe.

Flexible risers
in the field
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Nord Stream Underwater Works Completed
All three sections of the first
of Nord Stream’s twin 1224km
natural gas pipelines have now
been joined together underwater
by hyperbaric tie-ins.
The completed pipeline through
the Baltic Sea will now be
prepared for connection to the
landfalls in Russia and Germany
later in the summer.
The connection by hyperbaric tiein of these three pipeline sections
was successfully carried out at the
two offshore locations.
The connection of the Gulf of
Finland and central sections took
place off the coast of Finland at a
sea depth of approximately 80m,
and the connection of the central
and south western sections off
the Swedish island of Gotland
at a depth of approximately 110
metres.
Each of the two “tie-ins” was
carried out in an underwater
welding habitat and was remotely
controlled from a diving support
vessel, the Technip Skandi Arctic.
The specialised subsea
equipment used to perform the
tie-ins was provided by the PRS
(Pipeline Repair System) pool,
a pool of pipeline operators
administrated by Statoil. The
construction work was supported
by teams of divers, who were
present at all times to ensure
that the equipment was correctly
positioned and operated subsea.
Nord Stream’s twin pipelines
each consist of 101 000 12-metre
long 48in diameter concreteweight coated steel pipes each
weighing about 23t. The pipes
of the first line were welded
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Connecting the ends of the line hyperbarically using Statoil’s Pipeline Repair System.
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together on board special pipelay
vessels and laid on the seabed
along a precisely defined route
which had been agreed with the
authorities of the five countries
through whose waters the pipeline
passes: Russia, Finland, Sweden,
Denmark and Germany.
The two main pipelay vessels
used for the first line, Saipem’s
Castoro Sei and Allseas’ Solitaire,
are currently laying the second
pipeline in the Gulf of Finland.
Work on the second pipeline is
progressing at the rate of about
six kilometres a day, and more
than 230 kilometres have already
been constructed.
When both lines are fully
operational by the end of 2012,
the Nord Stream Pipeline will be
capable of transporting 55 billion
m3 (bcm) of gas a year to Europe.
No other major new pipeline
with a capacity over 10 bcm is
expected to come on-stream
before 2015.

Image: Nordstream
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East Rochelle

Macedon
McDermott has been awarded a significant subsea
contract to its Australian subsidiary for a deepwater
offshore engineering and construction project, including
structural transportation and installation of subsea
infrastructure.
The award is for the Macedon Gas Project, situated
in the Pilbara region of Western Australia, which will
be McDermott’s first subsea, umbilicals, risers and
flowlines (SURF) project in Australia. McDermott will
carry out detailed engineering, procurement, fabrication,
transportation and installation of a 77km, 20in diameter
pipeline and will install subsea umbilicals and flexible
flowlines using vessels from the company’s globally
diverse fleet in water depths up to 180m.

Endeavour Energy awarded Technip an
engineering, procurement construction and
installation (EPCI) lump sum contract, worth
around €70 million, for the East Rochelle
development in the United Kingdom North Sea.
The field is located approximately 185km
northeast of Aberdeen, Scotland in 140m of
water.
The contract covers full project management
and detailed design, fabrication, installation
and pre-commissioning of 30km of pipe-in-pipe,
flexible riser free issue umbilical subsea isolation
valves and manifolds. It also covers tie-in spools,
trenching, backfill and rockdumping work.
Technip’s operating centre in Aberdeen will
execute this contract. The pipe-in-pipe will be
welded at Technip’s spoolbase in Evanton,
Scotland, while the flexible riser will be
manufactured at the group’s flexible pipe plant in
Le Trait, France.

“We are extremely pleased to win this significant
subsea award in the Asia Pacific segment as it
reinforces McDermott’s strengthening position in
subsea construction projects,” said Stephen M.
Johnson, McDermott’s Chairman, President and
Chief Executive Officer. “We are also gratified by our
customer’s confidence in providing McDermott with the
opportunity to demonstrate our growing expertise in
reliably delivering complex deepwater projects within a
challenging time frame.”

The offshore installation campaign is scheduled
to be completed during the second half of 2012
and will use vessels from the Technip fleet.

Ormen Lange

Petrobras

Norske Shell AS is extending
its use of AGR’s deepwater
excavation technology and
expertise on the Ormen Lange
field.

DOF Subsea has been awarded,
in joint venture with Technip, its
second flexible pipelay contract by
Petrobras.
The second ever pipelay vessel
built in Brazil, Skandi Niterói has
been awarded a four and half year
charter and service contract. The
vessel will be used for flexible
pipelines installation and retrieval
offshore Brazil, at water depths
reaching 2,300m.

Originally, a £9m (NOK84m)
deal announced in February
between the Aberdeen-based
Excavation and Trenching arm
of AGR Drilling Services and
Norske Shell was originally to
last until June 2011.
Its powerful seawater jetting
system will enable Shell to
install the Ormen Lange
Northern template, plus
associated pipelines and
umbilicals.

The contract includes an option
for an additional four and a half
year period. The joint venture
already has Skandi Vitória, the
first Brazilian built flexible pipelay
vessel, operating for Petrobras
since October 2010.
Skandi Niteroi, which is built and
registered in Brazil, is fitted with

Deepwater excavation
system
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AN UNDERWATER TECHNOLOGY STORY:
February 2007 near Toulon, France

“Flashes in the deep...
Near the bottom of the sea is possibly the last place you would expect
to catch glimpses of energy from distant stars. Yet at depths of around
two and a half kilometres, a network of 12 detectors on 350 metre
cables records information about objects and important events millions
of miles from our planet.
Near-zero mass neutrinos that travel at speeds close to the speed of
light, whose collisions the underwater telescope detects, are the only
known particles to travel fast enough to escape the core front of a
collapsing supernova.
These neutrinos travel almost unimpeded through everything and
collisions with other atoms are rare but because trillions of neutrinos
pass through the earth every second, there are enough impact flashes
to be detected by an array of sensors.
The large area water Cherenkov detector constructed by the ANTARES
Collaboration gathers information about supernovae, black holes and
can even help study dark matter. One day, neutrino research might even
look right into the core of our own galaxy...”
Read the full story at

WWW.MACARTNEY.COM/FLASHES

MacArtney – dedicated to the underwater industry

a 270 ton lay tower and a 250
ton crane. She is able to carry
up to 3400t of flexible pipe and
umbilicals.
The vessel was built at STX
Europe´s yard in Rio de
Janeiro, Brazil and is owned by
the Technip/DOF Subsea joint
venture.
Technip will provide Petrobras
with the engineering and
support services for offshore
operations of the vessel, while
Norskan will provide Petrobras
with the marine services.

Skandi Niterói
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Pipeline Repair System Can Unlock
Over the years, the oil and gas
industry has developed a range of
diverless pipeline repair systems
to support the gradual movement
towards operating in increasingly
greater water depths. This same
technology, however, could also
provide the key to unlock the
development of minor discoveries
close to existing fields.
“With the relatively recent rise in
oil prices, many operators are
revisiting discoveries that were once
uneconomic to develop,” said Edgar
Keijser, regional marketing manager
France/Africa at Oil States.
One of the main costs of developing
such a field is the expense of installing
an export pipeline. If these smaller
fields lie in relatively close proximity
to an existing pipeline system and
there is sufficient capacity in the line,
it may be possible to tee into it, thus
greatly enhancing the development
economics.
Teeing into existing pipelines is
challenging, especially when carried
out in deep and ultra-deepwaters.
Recently, however, Oil States has
adapted its deepwater pipeline repair
system, to be able to tee into existing
pipe infrastructure.
“Pipelines can fail for a variety of
reasons such as corrosion or defect,”
said Keijser. “Damage may result from
a variety of external events such as a
dropped object, a hurricane disturbing
the seabed and leading to freespanning, or an anchor being dragged
across the line. Pipelines can also
suffer from upheaval buckling or pipe
walking.”

“Ameliorating this problem has led to
the development of a range of deep
water repair systems. The design of
these are is governed by the severity of
the damage and water depth,” he said.

Early, Shallow Water Designs
If the damage is a small tear or
rupture, one of the simplest and most
successful is firmly encapsulating the
pipeline in a clamp. The water tight
seals at either end isolate the area of
damage and prevent leakage.
Perhaps the most common of these
is the split-sleeve type clamp. This
consists of two clamp halves which
are placed either side of the damage
in the pipe. The halves are then bolted
together.
An important aspect of this design
is the way the clamp is held in place
and sealed to prevent leakage.
Teeth within the clamp grip the pipe
walls firmly, preventing movement
and adding strength. These devices
feature both circumferential as well as
longitudinal elastomeric face seals.
When energised by the studs, the
seals provide a perfect fit around the
damaged pipe.
“This is a classic design, with a
history stretching back over 25 years.
These designs are very versatile, with
pipeline sizes of 3in–48in diameter and
pressures from 600psi–10 000psi being
contained,” said Keijser.
As the industry began to operate
outside diver depth, this design found
itself particularly adaptable to being

Lifting mechanism, to
raise the pipe off the
seabed

installable by remotely operated
vehicles (ROVs). These require the use
of alignment saddles to help position
the clamp on the pipeline. In the past,
8in–44in, ROV installable clamps have
been used in depths of up to 2100m
(7000 ft).
Importantly, when pipelines sit on the
seabed, they have to be raised in order
to place the clamp halves round and
allow vertical and horizontal alignment.
In shallow waters, this can often be
carried out by winches but in deep
waters, the technique necessitates
some sort of pipeline lift frames to raise
the pipeline off the seafloor.
“In pipes subject to more severe
damage than simple tearing,
experience has shown that it is often
more efficient to cut the damaged part
out completely. A subsea cutting system
such as a diamond toothed band-saw
or water jet is used to make an incision
either side of the damaged part of
the pipe. This section is removed and
replaced it with a spool piece of the
same size, cut to order,” said Keijser.
Excluding hyperbaric welding, there are
two main ways of connecting this spool
piece to the main pipe.
Perhaps the most common is the
installation of flange endings, which
are mechanically connected to the
free ends of each pipe. A purposedesigned flanged spoolpiece is then
manufactured and lowered between
the two recently flanged pipe ends.
The flanges are then mated and bolted
together.
To facilitate subsea installation and
allowing these flanges to meet up, it
is common to incorporate end-gap
adjustments (up to one pipe diameter)
in the connectors. This affords
flexibility in positioning the repair
spoolpiece prior to fixing the connector
on the pipeline.
In deep waters and large pipelines,
however, it is more common to
employ the second method – cutting
the damaged part out of the line and
installing midline tie-in sleds at either
end. These two separate tie-in sleds
are then connected together by a
jumper, to allow the wellstream to flow
through the pipe.
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Discoveries
This tie-in sleds are connected using
‘grip and seal’ technology where the
pipe ends are mechanically inserted
inside the connector. Teeth engage to
grip the pipe and seals are energised to
ensure there is no leakage.

Pipeline Tie-In
“If this method is selected, it would be
relatively simple to incorporate future
or additional tie-in hub into the sled
design,” said Keijser.
“The modified device would still allow
the wellstream to flow across the
jumper between the two tie-sleds, but it
would also include a piggable Y-piece
fitting. This would end in a block valve,
to allow future lines to be tied into it.”
This option was taken up by Shell when
it was working on repairs to its Mars
pipeline, where a Y-piece was included
in the tie-in design. More recently, the
technique was used on the Shelloperated Perdido field in the Alaminos
Canyon, in 7800ft of water.
Perdido is located in an area devoid
of major export infrastructure. Seabed
conditions would make the installation
of an export line to shore, both costly
and challenging. The nearest existing
pipeline in the area was ExxonMobil’s
Hoover offshore oil pipeline system
(HOOPS).

The stroking piston pushes the connector onto the pipe

18in jumper
Diverless collet connector
Perdido export
pipeline
connection hub

18in
piggable Y

18in diverless grip
and seal connector

Existing 18in HOOPS line

Existing 18in HOOPS line

18in ball valve
28ft section removed

UPSTREAM

DOWNSTREAM

The jumper and connectors attached to the HOOPS line.
They Y-fitting allows a connection hub to be made available

Grip and Seal
Grip and seal is a common
technology used to attach the seal
to the outside of the pipe.
Wedge-shaped segments are
positioned radially inside the body
of the connector. These allow
the pipe to enter the connector
but when put under tension or
compression, they self-energise,

providing a tight grip on the pipieline.
Sealing is accomplished by one
or two stacks of circumferential
elastomeric packers. These flow
radially inward against the pipe
outside of the pipeline. When axially
compressed by the bolts. Seal
extrusion is prevented by metal
guard rings.

While the relevant operators agreed
to use HOOPS for Perdido’s oil export
system, there was no connection link
available. It was also important that to
install one, it was important to minimise
any pipeline shut-down.
Calling upon experience of grip and
seal technology on Mars, Shell decided,
to employ the same pipeline repair
principle.
The operation involved cutting and
removing a 28ft-long section of
HOOPS pipeline,and installing a grip
and seal connector on the ends. The
downstream side, however, was also to
contain a dual pipeline connection hub
with a piggable Y-piece.
A jumper was then installed to link
the two HOOPS hubs and allow flow
to resume. In the end, the HOOPS
shutdown was limited to 17 days.

A device to introduce the grip and seal connector to the pipe
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Subsea Leak Detection by Laser
In recent years, laser-based
technologies have become well
established in the land-based
measurement and monitoring
applications. Light detection and
ranging (LIDAR) systems, for
example are routinely used for
large scale mapping while lasermicroscopy systems are used in the
characterisation of cells.
With appropriate adaptation,
however, many of these terrestrial
laser measurements techniques may
be used subsea.
One fundamental limitation of lasers
is the operational range over which
they can be effectively used in water.
This needs to be factored in when
designing laser-based measurement
technologies for subsea applications.
The laser’s wavelength and power
must match the optical properties of
the sea water in which the laser is to
be used.
“Water absorbs strongly towards
the red and infra-red,” said Daniel
McStay, technical director at Smart
Light Devices, “with the lowest
absorption being in the 400–500nm
wavelength region. This lies in the
blue-green region of the visible light
spectrum.
“As well as absorption, light
propagating through sea water will be
subject to scattering, which increases
the attenuation of the light.”
Overall, the blue-green region is
the optimum choice for propagating
light through sea water. Fortunately,
developments in laser technology
over the last decade have resulted in
there being a range of compact and

ROV deployed laser
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reliable laser sources emitting in this
region. However, only a few systems,
notably for alignment applications, have
been routinely employed subsea.
One novel area in which the Aberdeenbased company Smart Light Devices
has been active in is using laser
technology for leak detection.
“Leaks in subsea installations
from pipes, valves and seals are
not uncommon within the harsh
environment of the subsea oil and gas
industry,” said McStay.
Although the majority of leaks are small
and the quantities of leaking materials
involved are generally very small in
comparison with the production of
thousands of barrels of oil each day,
regulatory authorities around the world
are becoming increasingly intolerant of
potential releases of polluting material
into the marine environment.
The detection and monitoring of
leaks from subsea structures such as
pipelines and risers is, therefore, an
area of increasing interest for the oil and
gas industry.
The ability to effectively detect small
leaks as part of an inspection also
offers the potential to carry out planned
maintenance and repairs that can
prevent the leak becoming a major
problem.
Most oil company operators carry out
periodic inspection of their subsea
installations as part of a routine
maintenance procedure and laser
systems are now often deployed as part
of this process.
“The subsea laser leak detection
system targets either a fluorescent
tracer that is pre-injected into the
pipeline system being inspected or the
intrinsic fluorescence of leaking oil,”
said McStay. It can also look for
escaping hydraulic fluid containing a
fluorescent component.
Fluorescence techniques for leak
detection, such as black light systems
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have been employed for many years.
These techniques, however, are only
useful for very large leaks in which a
significant plume is observable. Such
techniques are also highly subjective,
being very reliant on the observational
skill of the user.
In contrast, the laser leak detection
system operates as a quantitative
underwater remote fluorescence sensor.
“Operationally, a swath of laser light
is projected into the water,” said
McStay. “Leaks are identified by
detecting fluorescence, at the emission
wavelength of the leaking fluid leaks.”
The laser system is capable of remotely
scanning a large volume of water. This
means that the system can readily be
deployed on remotely operated vehicles
(ROVs) and autonomous underwater
vehicles (AUVs), and perform leak
detection whilst permitting the vehicle
to remain at a safe distance from the
underwater structures to be inspected.

Deployment
Since the first deployment of the LDS1
system eight years ago for BP in the
West of Shetland oil field, the LDS
series of laser leak detection systems
have been used successfully by most
of the major oil and gas operator and
service companies.
The latest laser leak detection system
from Smart Light Devices, the LDS3, is
able to detect very small leaks (part per
million levels) in real time at distances
of up to 20m, depending on water
quality.
The ability to stand-off from subsea
structures, while rapidly and accurately
detecting the leaking material, allows
the ROV to be flown quickly and safely
over the structure to be inspected, with
minimum chance of collisions.
The system has been successfully used
in real subsea survey applications and
has been found to be effective, user
friendly and to dramatically reduce
inspection times and hence, costs.

Gemini multibeam imaging
sonar now rated to 4000m
Best in Class

The industry reference sonar providing outstanding performance

The Technology for Subsea Sonar Vision

Gemini provides rapid visualisation of the underwater scene

Recognition & Classification of Targets
Up to 120m range and 8mm range resolution
- for easy target detection and identification

Compatible

Interface with Tritech Seanet Pro survey software

Flexible Comms

Integrated Ethernet and VDSL comms

web www.tritech.co.uk

phone +44 (0) 1224 744111

email sales@tritech.co.uk

WE BRING CLARITY
TO THE WORLD BELOW

THE FULL PICTURE

The Hydrographic System consists of:
•
•
•
•
•

Autonomous Underwater Vehicles (AUV)
HUGIN 1000MR and REMUS 100
High resolution interferometric synthetic
aperture sonar (HISAS) 1030
Multibeam echo sounder EM 2040
Multibeam echo sounder EM 710 (vessel mounted)
High Precision Acoustic Positioning (HiPAP) 500

www.kongsberg.com
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Topaz Contracts
Topaz Energy and Marine has recently
signed long-term vessel support
contracts with prominent clients totalling
US$ 160 million.
Topaz’s cable-lay vessel, the ‘TEAM
Oman’ has been contracted to ABB for
a five year wind farm support contract
plus options.
The work will commence in early 2012
and involves a significant upgrade to
the vessel which will enable her to carry
out all interconnector and repair work in
the wind farm industry.
This award is in direct continuation of a
successful two year charter in the North
Sea renewable energy sector for ABB
AB, High Voltage Cables.
In the Arabian Gulf, the newly built
anchor-handling tug supply vessel, the
‘Topaz Khubayb’ has been awarded a
three year contract plus options with
Saudi Aramco. Topaz operates in Saudi
Arabia through a joint venture with the
GENTAS Group.
Roy Donaldson, Chief Operating
Officer of Topaz Marine, said: “We
are delighted to announce these two
new contracts with prestigious clients
that both fit well with Topaz’s strategic
growth objectives.
The prominent and fast growing Saudi
Arabian market is an exciting area
for the company as is the renewable
energy space. Together the contracts
are worth more than US$ 160 million
including customer options.”
Topaz also recently saw the launch and
delivery of the high speed aluminium
catamaran crew boat, ‘Topaz Zenith’ to
RAK Petroleum Oman Limited.
The vessel, constructed by Topaz Ship
Building will be deployed supporting
RAK Petroleum Oman Limited’s
operations in the Sultanate of Oman
on a three year contract with additional
customer options.
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Underwater Cable Vehicle
Pharos Offshore Group has started
construction of a newly designed
remotely operated vehicle (ROV)
specifically for the offshore wind
farm cable market.
The new Inter Turbine Array
Trencher, the ITAT 800, is an
800 HP (600 kW) self-propelled
trenching ROV that can be
more easily manoeuvred by the
operators onboard its support ship
than a towed plough. It uses a
unique water jetting technology to
cut the seabed.
The technology is safer than a
metal plough share or mechanical
cutter around the valuable power
cable. The water jets “fluidise” the
sea floor material and allow the
interconnecting power cables of
a wind farm to sink in up to three
meters deep.
Wind farm developers and cable
installers can also gain scheduling
flexibility when using a trenching
ROV like the ITAT 800 when
compared to a conventional cable
ploughs. The inter-array cable can
be laid on the sea floor to connect
the wind turbines more quickly

and then a process called Post Lay
Inspection and Burial – PLIB is used
to complete the burial process using
a trenching ROV.

by offshore developers to cover the
costs of damage to cables during
the installation and burial processes
currently used.

This industry practice of subsea
cable burial ensures cable
protection in distribution systems
worldwide and is widespread best
practice in the telecoms industry.
Left unprotected, power cable, fiber
optic telephone cable and oil and
gas pipe is vulnerable to damage
from ship anchors, fishing activity
and other threats.

“We are excited to bring together
the expertise of our operational
personnel and designers, with the
construction of the ITAT trenching
ROV. We think this will fulfill a critical
need of the growing offshore wind
farm market,” said Phil Walker, CEO
of Pharos Offshore Group.

The design of the ITAT 800
has been a priority for Pharos
Offshore Group due to demand
from customers for safer trenching
methods, particularly for the
offshore wind market.
The need to operate around the
inter turbine array cable, also called
infield cable, with extreme care is
due to the multiple short runs of
cable within a confined, precisely
planned area of the turbine
foundation array.
Over the last eight years, many
insurance claims have been needed

The ITAT 800 is about the size
of large car. The concept and
the design have been developed
from the experience gained
from many tens of thousands of
kilometres of cable burial in the
telecommunications and oil and gas
sectors.
It is built using many proven and
readily available CommercialOff-The-Shelf (COTS) parts -this
reduces the system’s initial price
tag, and helps keep ongoing
operating costs low. The ITAT’s
manoeuvrability, survey equipment,
low profile and jetting power provides
the flexibility required for infield cable
work.
The cable maintenance version
of the ROV named the MENTOR
800 provides the ITAT’s powerful
jetting capability to depths up to
3000m for deeper cable and oil and
gas pipeline work. Interchangeable
tooling systems provide the
flexibility to accommodate the
most demanding undersea cable
installation and maintenance
operations.

The ITAT 800
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Technip’s wholly-owned subsidiary
DUCO has been awarded a contract,
by BP, worth approximately €15 million
for the Lan Do field development in
Vietnam. This field is located 320km
south of Ho Chi Minh City, at a water
depth of 120–180m.

LS Cable has become the
first Korean submarine cable
manufacturer to win a contract in
the US. It won a turnkey contract

The contract includes the engineering,
project management and fabrication of a
main umbilical and an infield umbilical.
The umbilicals will utilise a hybrid
technology developed by DUCO, which
uses steel tube and thermoplastic hose
fluid conduits for hydraulic control and
chemical injection services.
They will be delivered in the first half of
2012.
The project will be executed in Technip’s
umbilical facilities in Newcastle, UK and
in its new state of the art flexible pipe
and umbilical manufacturing facility,
Asiaflex Products.
The award follows the recent successful
delivery of the umbilical systems for
BP’s Skarv development in Norway

DOF

DOF Subsea Asia Pacific, has secured
multiple contracts awards in Asia and
Australia with a total value of about
US$47 million. The new build DSV
Skandi Singapore and the CSV Skandi
Hercules will be employed under these
contracts.

for power supply project in Long
Island, New York The installation
is scheduled for completion by the
end of 2011.

Mataram-Kupang Cable
Huawei Marine Networks has
successfully completed construction
of the MATARAM-KUPANG Cable
System. This system is about 1,200
km, connecting five islands off
in the east of Indonesia, totally 7
landing points.
MKCS system is the first submarine
cable system in this region and
is expected to ultimately have
the potential to increase current
telecom bandwidth more than
thousands times what is currently
available in these areas.
The MKCS system is owned by PT
Telkom, the largest state-owned
telecoms operator of Indonesia.
As the phase one of the “Palapa

Rings” program launched by the
Indonesian government, the MKCS
system will connect the central and
western backbone cable networks to
drive Indonesia’s major islands onto
the information highway.
As well as providing conventional
communications services for east
Indonesian residents, the new
system supports a wide range of
broadband applications, such as
high-speed video and 3G services.
This system included two ultra long
hauls, both of them are more than
400Km. It marks the first commercial
deployment of advanced Enhanced
Raman technology of the Huawei
Marine Networks.

CSV Skandi Hercules

Steve Brown, EVP, Asia Pacific said,
“DOF Subsea has undertaken a highly
targeted investment programme to
prepare for the forecast expansion in the
Asia Pacific offshore oil and gas market.
“Our recent additions to our regional
fleet the Skandi Hercules and Singapore
are central to our drive to achieve ever
higher standards of safety, quality and
reliability. We look forward to working
with our clients to deliver safe and
successful projects.”
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U n d e r w a te r

Vehicles

In response to manifesto pledges by
many governments to reduce reliance on
fossil fuels, the renewables sector has
become a rapidly emerging industry over
recent years. While commercial tide and
wave systems are still being evaluated
the offshore wind sector has spearheaded
the drive for a proven source of clean,
sustainable energy.
According to analysts Douglas-Westwood,
11GW of new capacity will be installed
over the five year period to 2015. Other
sources say that by 2015 annual Capex
will be in excess of €12 billion.
Whilst Europe has been the hot-spot
of activity to date, activity off China is
also likely to grow rapidly, potentially
challenging the UK and Germany as
market leaders by the end of the decade.*
All these wind turbine generators (wtg)
have one thing in common –
they have to be both interconnected
with each other and also connected to
a transformer station. This in turn has
the to be connected to land by larger
export cable. It is also eventually planned
to install a European grid system that
connects together, separate countries.
“These larger inter-country cables
represent a significant area of our growth.
We have just signed an agreement with
ABB to provide trenching services and
are presently working on the East-West
Interconnector project (EWIP) between
Ireland and North Wales.
There are many other projects planned
between Lithuania to Sweden, Scotland
to North Wales etc which will all go to
distribute this power more efficiently.
“Every single cable that is installed needs
to be protected and there lies one of the
many challenges for most companies,”
said Gary Aylmer, General Manager,
Renewable Energy at Canyon Offshore,
a subsea contracting arm of Helix Energy
Solutions.
* World Offshore Wind Market 2011-2015
Report by Douglas-Westwood
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“Trenching is recognised as a high risk
operation, and installation is routinely
subcontracted to specialist companies. Canyon
have established a dominant position in this
niche market.
“The key is to have the right equipment, have a
good understanding of the types of soil likely to
be encountered and using the correct people to
carry out the operation. Experience is everything
when successfully carrying out projects”.
Canyon is keen to point out that it has completed
over 110 trenching projects for the oil and gas
sector, in areas ranging from India South Africa
West Africa, but predominantly in the North Sea,
Norwegian Sea and the Gulf of Mexico. It has
long-term frame agreements with Statoil,
Subsea 7, Technip and ABB.
So what are the main problems encountered?
Amongst the principal challenges are
environmental conditions such as water depth
and high current. Changes in seabed lithology
also rank high on this list.
The first step, therefore is to precisely engineer
the project. This requires detailed understanding
of the soils likely to be encountered and then to
match the equipment to these. Soil information
may be collected from a previously conducted
pre-sampling and a pre-lay inspection survey.
“In some areas of the North Sea, soils
information is not required because we already
have extensive knowledge of the area.” said
Aylmer. “Canyon has a partnership with Dr Peter
Allen of Geomarine, with the Newcastle-based
company also acting as Canyon’s long-term
geotechnical consultant. This relationship is one
of the key factors to our success.
“It is also vital to establish good tripartite
dialogue with the client and the lay contractor
to ensure that the product is installed in a way
that does not hamper trenching and achieving
specification.”
“The two main ways of burial are using ploughing
and self-propelled jetting system. Ploughing
involves a device being pulled form the surface.
It is more suited to large and more robust
pipelines,” said Aylmer.
Jetting ROVs are particularly product-friendly,
as they do not come into physical contact with
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the cable. They work by fluidising
the bed and allow the product to
sink under its own weight. Cables
in the renewable industry have a
high specific gravity (SG) and tend
to sink faster in this slurry. In many
ways, cables are considered easier
to trench than some inherently
buoyant umbilicals.
The jetting ROV uses a combination
of high and low pressure water jets.
The high pressure jets cut the trench
while the high-volume low-pressure
(around 3–4 bar) jets leave the
sediment in suspension behind this
vehicle, allowing the cable to sink.
This is sometimes called
‘backwash’.
“This is, historically, where many
companies have gone wrong as
they have not understood how the
tool behaves in certain soil types
and consequently, have made
incorrect assumptions,” said Aylmer
After the sediment has settled over
the cable, it is common to conduct
post-lay inspection using another
ROV. As these hover and do not stir
up the sediment, it is possible to see
the seabed by a subsea camera.
In areas of low visibility such as the
southern North Sea, however, the
only recourse is to use multibeam
sonar.

Deploying the Trencher

T1200
Canyon’s will take delivery of its
new 3000m-rated trencher next
year. With a maximum jetting power
of 1200hp, it will be able to achieve
a burial capacity of 3m.
It will have a length of 6m, a 5.3m
width and a height of 3.5m. The
trencher will have a maximum
forward speed of 2500 m/hr
The vehicle will have four horizontal
and four vertical thrusters. When
on the seabed, however, the main
propulsion will be by the pair of
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hydraulically-driven tracks.
The trencher will be able to cut soils
with a shear strength of 3.5 kPa.
To follow the cable, the T1200 will
have a low light camera, three colour
cameras with focus and zoom and
three mono inspection cameras.
Illumination will be by 16 LED lights.
Additional senors include multibeam
scanning sonar, a Doppler velocity
log, a product locaton tracking system
(TSS 440/350) and a navigation
system.
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The T1200

“I am also looking at further trenchers based on our proven T750 design
to meet the further demand of the cable industry,” said Aylmer. “We will
probably have to build another vehicle straight after the T1200.”
“We can only do that because we have the backing of our parent company,
Helix, which has the gravity and resources to invest the $15-20 million per
vehicle necessary to meet the demands of this important market. Nobody
else at this current time has the capacity to do this.”
Because of the range of soil strengths encountered, it is ideally necessary
to have an arsenal of vehicles with different capabilities that can match the
demands of each part of job. This is particularly true for an export cable
with their potentially long lengths.
“One tool doesnt fit all”, said Aylmer. A general ROV that can carry out
both jet trenching and cutting is not a good replacement for two tools each
suited to a specific task. If you had a Harley Davidson in your garage,
you wouldn’t use an adjustable spanner to work on it. You would use the
correct tool.”
“If one element in a general multi purpose ROV breaks down, the whole
tool compromised. Having more than one tool on a vessel available,
however, would allow the work to continue. Arguably, using the correct
tools might mean that it is less likely to break down in the first place.
Putting more than one pieces of equipment on one vessel reduces cost
and saves time to the end client. Most companies couldn’t do this because
of the expense.
The I Tencher was developed in 2008 predominantly to challenge pipeline
ploughs and this has been used with some success, however, the size is
not ideally suited for all applications. Marinised from proven land based
trenching, it uses a single chain to cut a slot. The spoil is then moved
away.
“I am also looking at a smaller version of this, called the I Trencher Lite,
specifically designed for power cables. This will be built using experience
and with input from clients such as ABB.

Burial Depths
“The oil and gas industry has been
routinely burying umbilicals and
cables for decades and have a
good understanding of how deep
lines are buried while maintaining
integrity, said Aylmer.
“Around 0.6m is standard in
some areas to give protection
to an umbilical. If that umbilical
is hit, there can be massive
repercussions.”
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“In the renewables industry , we
are seeing blanket burial depths
of 1.5m. In certain soil types, we
believe, this is excessive.
“All that these unreasonable
burial depths are doing, is adding
increasing risk and cost to the
project. This is not good for the
industry.
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The largest vehicle Canyon uses, the T750, can excavate using pressures
of 10 bar, however the company is investing in a new vehicle, the T1200 to
be introduced next year, which can achieve pressures of 14bar.

Cables

Cables and

Umbilicals

Cable Laying in Asia

CTC Marine’s multi-role construction
vessel Volantis has arrived in the
Far East for the first time since it
commenced operation in 2008.
The vessel is equipped with the
world’s most powerful jet trenching
remotely operated vehicle (ROV), the
UT-1 Ultra Trencher.

The Maersk Responder assisting
the Volantis.
Inset: the UT1 trencher

The spread, which has a track record
from operation in Europe and North
Africa, will be used to complete
trenching activity on the Jeju Island
project in South Korea for client KT
Submarine.

The Volantis has joined the Maersk
Responder, which is currently laying the
two 105km HVDC power cable bundles
between Jeju Island and Jindo Island
prior to the jet trenching using UT-1.
The Volantis is part of CTC’s impressive
fleet of long-term chartered vessels
and is Dynamic Positioning Class
II designed for operation in severe
weather conditions, demonstrating
high station keeping capability whilst
remaining environmentally friendly. The
vessel will remain in Korea until later
in the year when the project is due to
complete.

Trenching JIP
INTECSEA Canada has been awarded
a contract by Petroleum Research
Atlantic Canada (PRAC) for the first
phase of a joint industry project (JIP)
for the “Development of a Trenching
System for Subsea Pipelines,
Flowlines and Umbilicals in Ice Scour
Environments.”
This trenching system will be relevant
to arctic and subarctic waters
wherever ice gouging is an issue.
The JIP is sponsored by the Hibernia,
Terra Nova, White Rose and Hebron
projects. The goals of the new
trenching system will be a system
which is capable of:
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l trenching to depths greater than
current industry norms (burial depths
greater than three metres, with
potential trench depths as much as
seven metres)
l trenching in soil conditions that are
difficult and highly variable, including
the presence of boulders

The JIP is planned to be a research
and technology development project
with four phases. The objective of the
project is to prove a trenching system
that is capable of meeting the above
requirements and concluding with a
full-scale field demonstration project in
Phase 4.

l trenching in water depths beyond
the majority of trenching requirements
(water depths up to approximately
300m)

The goal of Phase 1 is to shortlist
a number of potential technology
solution providers who will carry
out more detailed engineering and
feasibility studies in Phase 2.

l operating in harsh marine
conditions (for example, the Western
North Atlantic).

The work will be performed at
INTECSEA’s office in St John’s,
Newfoundland and Labrador.
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East Rochelle
Aker Solutions has signed a contract
with Endeavour Energy UK, a
subsidiary of Endeavour International
Corporation, to supply subsea
umbilicals and associated equipment
for the East Rochelle development
project located offshore UK. The
contract value is approximately
NOK 83 million (US$15 million).
Aker Solutions will supply one 30km
infield control umbilical and one
650m riser umbilical that will provide
all system functions for the Rochelle
field. Subsea umbilicals are deployed
on the seabed to supply necessary
control and chemicals to subsea oil
and gas wells, subsea manifolds and
any subsea system requiring a remote
control.
The East Rochelle development
project lies in block 15/27 of the
Central North Sea, and represents
the first phase of the development of
the Rochelle area. Endeavour is the
operator of East Rochelle.
Engineering of the umbilicals will be
managed out of Aker Solutions’ facility
in Oslo, Norway, and the umbilicals
will be manufactured at Aker Solutions’
facility in Moss, Norway. Final
deliveries will be made in 2012.

Aker Solutions’ facility in Moss, Norway

Lan Do

Gorgon

Technip subsidiary DUCO has been awarded a €15
million contract by BP for the Lan Do field development in
Vietnam. This field is located 320km south of Ho Chi Minh
City, at a water depth of 120–180m.

Subsea 7 has been awarded $80 million contract from
Chevron for the Gorgon project, offshore Western
Australia. The work involves the transportation and
installation of subsea umbilicals and structures from
Barrow Island – 56km off the northwest coast of Western
Australia, to Gorgon and Jansz. The umbilicals are 59km
and 135km in length, respectively.

The contract includes the engineering, project
management and fabrication of a main umbilical and
an infield umbilical. The umbilicals will use a hybrid
technology developed by DUCO, which uses steel tube
and thermoplastic hose fluid conduits for hydraulic control
and chemical injection services. They will be delivered in
the first half of 2012.
The project will be executed in Technip’s umbilical facilities
in Newcastle, UK and in its new state of the art flexible
pipe and umbilical manufacturing facility, Asiaflex Products,
located in Johor State, Malaysia.
The award follows the recent successful delivery of the
umbilical systems for BP’s Skarv development in Norway.

These will be transported from Europe to Australia
onboard the Seven Seas, and then installed from the
vessel in water depths of up to 1350m using the onboard
advanced deepwater flex-lay system.
A major trenching scope of work, of up to 70km, will also
be undertaken from the Rockwater 2, to stabilise
and protect the main umbilicals.
Project management and engineering will commence
immediately from Subsea 7’s office in Perth, Australia, with
offshore operations scheduled to commence in early 2013.
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Moytirra
The Irish-led VENTuRE scientific
expedition aboard the national
research vessel RV Celtic Explorer
has discovered a previously
uncharted field of hydrothermal
vents along the mid-Atlantic ridge
– the first to be explored north of the
Azores.
The mission, led by Dr. Andy
Wheeler of University College, Cork
(UCC), together with scientists from
the National Oceanographic Centre
and the University of Southampton
in the UK, NUI Galway and the
Geological Survey of Ireland, carried
out an investigation 3000m below
the surface of the sea using the
remotely operated vehicle (ROV)
Holland 1.

Active venting at the newly discovered Moytirra vent fielde

Hydrothermal vents, which spew
mineral-rich seawater heated to
boiling point by volcanic rock in the
Earth’s crust below, are home to a
rich variety of marine life that thrives
in complete darkness on bacteria
fed by chemicals.

The Irish national research vessel
RV Celtic Explorer
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The investigation was supported
by the Marine Institute under the
2011 Ship-Time Programme of
the National Development Plan
and by the National Geographic
Society, which filmed the work for
inclusion in an upcoming National
Geographic Channel series, “Alien
Deep,” premiering globally in 2012.
“On the first dive, we found the
edge of the vent field within two
hours of arriving on the seafloor,”
said Dr. Wheeler of UCC.
“The ROV descended a seemingly
bottomless underwater cliff into
the abyss. We never reached the

bottom, but rising up from below were
these chimneys of metal sulphides
belching black plumes of mineral-rich
superheated water. Often the search
for vents takes much longer, and our
success is a testament to the hard
work and skill of everyone on board.”
Speaking from the RV Celtic Explorer
in Cork, Minister for Agriculture, Food
and Marine Mr. Simon Coveney
said “This work is an example of an
exciting new discovery made by the
Celtic Explorer and its present crew
of Irish and International scientists.
Through vessels like the Celtic
Explorer, Irish academics and

scientists can work with other
international experts to explore the
sea bed in the Atlantic and make
groundbreaking new discoveries.
Ireland is positioning itself as a
centre for marine research from
a European and international
perspective and this work should
be supported and welcomed.”
Dr. Bramley Murton of the National
Oceanography Centre in the UK,
who first saw clues for possible
vents on an expedition aboard
the UK research vessel RRS
James Cook in 2008 and who led
the mineralisation study on the
expedition, said, “Our discovery is

The newly discovered Moytirra
hydrothermal vent fieldWhite
areas are anhydrite with surface
temperatures of 150oC
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The Holland 1 ROV Image: Kirsty Morris

the first deep-sea vent field known
on the Mid-Atlantic Ridge north of the
Azores.
Although people have been crossing
this ocean for centuries, we are
the first to reach this spot beneath
the waves and witness this natural
wonder. The sense of awe at what

we are seeing does not fade,
and now we are working hard to
understand what our discovery tells
us about how our planet works.”
Patrick Collins from NUI Galway’s
Ryan Institute, who led Ireland’s
marine biological team investigating
this unique ecosystem, is working in
collaboration with Jon
Copley of the University
of Southampton
to catalogue and
characterise the species
found at the vents.
“Everyone on board
is proud of this Irish
discovery, which
we have called the
‘Moytirra Vent Field,’
said Patrick Collins.
“Moytirra is the name
of a battlefield in
Irish mythology, and

appropriately means ‘Plain of the
Pillars.’
The largest chimney we have
found is huge – more than ten
metres tall – and we have named
it ‘Balor’ after a legendary giant. In
comparison with other vent fields,
Moytirra contains some monstrous
chimneys and is in an unusual
setting at the bottom of a cliff—a
real beauty.”
“Using the ROV’s high-definition
video camera, we’ve watched
unusual orange-bodied shrimp
crawling around the chimneys,
among clusters of tiny green
limpets,” said Jon Copley.
“Elsewhere there are writhing
scale-worms, swirling mats of
bacteria and eel-like fish – a riot
of life in this unlikely haven on the
ocean floor.”

The crystals visible in the image are iron pyrites although the potential
is there for other metals. Similar deposits elsewhere have produced
above ore-grade concentration of zinc, copper and gold.
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Arctic Expediton
The research vessel Polarstern
of the Alfred Wegener Institute for
Polar and Marine Research in the
Helmholtz Association is carrying
out its 26th arctic expedition.
Over 130 scientists from research
institutions in six countries will take
part in three legs of the voyage.

Firstly, at long-term stations
oceanographers and biologists will
investigate how oceanic currents as
well as the animal and plant world
are changing between Spitsbergen
and Greenland.
Beginning in August, physical,
biological and chemical changes in
the central Arctic will be recorded.
RV Polarstern is expected back in
Bremerhaven on 7 October.
In the Fram Strait between
Spitsbergen and Greenland
oceanographic measuring devices
have been continuously recording
temperature, salt concentration,
flow speed and direction for 14
years.
Moorings with the sensors that
have to be replaced after one or
two years extend down to a depth
of over 2500m. To supplement
these stationary measurements,
a free-floating device will be
additionally employed for three
months.
This Seaglider will submerge
down to a depth of 1000m along
its course line in order to carry out
measurements.
In between it regularly returns to
the surface, transmits the data via
Above: The RV Polarstern in Fjord
Longyeardalen (Spitsbergen). Photo:
Mascha Wurst, Alfred Wegener Institute
Below: The AUV (Autonomous
Underwater Vehicle) is capable to
follow, independently, pre-programmed
courses at water depths down to
3000m. Photo: Alfred Wegener Institute
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satellite and receives new position
coordinates. The recorded data show
how the exchange of water masses
and heat changes between the Arctic
Ocean and the North Atlantic.
The Fram Strait is the only
deepwater connection between the
two marine areas and therefore
permits conclusions regarding the
influence of the polar marine regions
on the global ocean.
The second area under study is
the so-called AWI HAUSGARTEN.
It is the northernmost of ten
observatories altogether in the
European network ESONET
(European Seafloor Observatory
Network).
Using this deep-sea long-term
observatory of the Alfred Wegener
Institute, biologists want to examine
how communities of organisms in the
open water and on the bottom of the
deep sea react to the progressive
warming of the nordic seas.
In this context they will investigate
the critical physiological and
ecological limits of selected species.
This makes it possible to draw
conclusions as to whether organisms
are able to tolerate increasing
temperatures, for example, or
whether they withdraw from the
region as warming progresses.
With the help of a remotely operated
vehicle (ROV) chartered from the
IFM-GEOMAR marine research
institute in Kiel experiments will
also be conducted on the floor of
the deep sea. Another underwater
vehicle (AUV), which has a
length of around five metres, is
also unmanned, but operates
autonomously, will be used at water
depths down to around 600m as well
as just under the Arctic sea ice.
By means of measuring instruments
that were newly developed at the
Alfred Wegener Institute, it records,
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among other things, the distribution
of unicellular algae and the carbon
dioxide concentration near the water
surface. Furthermore, the scientists
plan to take seafloor samples from
a marine area in which fishery
echosounders recently detected
numerous gas flares. They indicate
that probably enormous quantities
of methane, a greenhouse gas with
certain relevance for the climate, are
released from the seafloor at water
depths of around 400 metres west of
Svalbard.
As of the beginning of August, the
research vessel Polarstern will then
set course for the Arctic Ocean. The
focus will be on physical, biological
and chemical changes in the central
Arctic.
The reduction of sea ice and the
variability of ocean circulation and
its heat and fresh water budgets
are tightly linked with changes in
the gas exchange as well as with
biogeochemical and ecosystem
processes in the sea ice and in the
entire water column.
To understand these interrelations
better, the members of the expedition
will take water and ice samples from
the shallow Eurasian shelf seas all the
way to the deep Canadian Basin and
from the open sea to the pack ice. In
addition, the researchers will install
measuring devices that drift through
the Arctic Ocean on ice floes for
months and thus supply valuable data
from this not easily accessible region.
They then transmit these data to land
via satellite. A subsequent comparison
of the data to measurements from
previous expeditions may indicate how
the climate is changing in the Arctic.
To continuously monitor the further
progress of the changes, the
researchers will moor measuring
devices and sample-taking equipment,
which will be picked up during another
expedition to this marine region in the
coming year.
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Hydrogen-powered Symbiotic Bacteria in DeepThe search for new energy sources
to power mankind’s increasing
needs is currently a topic of
immense interest. Hydrogenpowered fuel cells are considered
one of the most promising clean
energy alternatives.
While intensive research efforts
have gone into developing ways
to harness hydrogen energy to
fuel our everyday lives, a natural
example of a living hydrogenpowered ‘fuel cell’ has gone
unnoticed.
During a recent expedition to
hydrothermal vents in the deep sea,
researchers from the Max Planck
Institute of Marine Microbiology and
the Cluster of Excellence MARUM
discovered mussels that have their
own on-board ‘fuel cells’, in the
form of symbiotic bacteria that use
hydrogen as an energy source.

Their results, which appear in the
current issue of Nature, suggest
that the ability to use hydrogen as
a source of energy is widespread in
hydrothermal vent symbioses.
Deep-sea hydrothermal vents are
formed at mid-ocean spreading
centers where tectonic plates drift
apart and new oceanic crust is
created by magma rising from deep
within the Earth.
When seawater interacts with hot
rock and rising magma, it becomes
superheated, dissolving minerals out
of the Earth’s crust. At hydrothermal
vents, this superheated energyladen seawater gushes back out
into the ocean at temperatures of up
to 400deg C, forming black smoker
chimneys where it comes into
contact with cold deep-sea water.
These hot fluids deliver inorganic
compounds such as hydrogen

Black Smokers in 3000m depth provide exceptional symbiotic communities
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sulphide, ammonium, methane, iron
and hydrogen to the oceans.
The organisms living at hydrothermal
vents oxidise these inorganic
compounds to gain the energy
needed to create organic matter
from carbon dioxide. Unlike on land,
where sunlight provides the energy
for photosynthesis, in the dark depths
of the sea, inorganic chemicals
provide energy for life in a process
called chemosynthesis.
When hydrothermal vents were
first discovered more than 30 years
ago, researchers were astounded
to find that they were inhabited by
lush communities of animals such as
worms, molluscs and crustaceans,
most of which were completely
unknown to science.
The first to investigate these animals
quickly realised that the key to

Image: MARUM
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-Sea Hydrothermal Vent Mussels
their survival was their symbiotic
association with chemosynthetic
microbes, which are the on-board
power plants for hydrothermal vent
animals.
Until now, only two sources of
energy were known to power
chemosynthesis by symbiotic
bacteria at hydrothermal vents:
Hydrogen sulphide, used by
sulphur-oxidising symbionts, and
methane, used by methane-oxidising
symbionts.
“We have now discovered a third
energy source” says Nicole Dubilier
from the Max Planck Institute of
Marine Microbiology in Bremen, who
led the team responsible for this
discovery.
The discovery began at the
Logatchev hydrothermal vent field,
at 3000m depth on the Mid-Atlantic
Ridge, an undersea mountain range
halfway between the Caribbean
and the Cape Verde Islands. The
highest hydrogen concentrations
ever measured at hydrothermal vents
were recorded during a series of
research expeditions to Logatchev.

from MARUM at the University of
Bremen, and KIEL 6000 from IFMGEOMAR in Kiel.
With the help of these remotelydriven submersibles, they sampled
mussels from sites kilometres below
the sea surface. Their ship-board
experiments with live samples
showed that the mussels consumed
hydrogen. Once the samples were
back in the laboratory on land, they
were able to identify the mussel
symbiont hydrogenase, the key
enzyme for hydrogen oxidation,
using molecular techniques.
The mussel beds at Logatchev form
a teeming expanse that covers
hundreds of square meter and
contains an estimated half a million
mussels.
“Our experiments show that this
mussel population could consume
up to 5000 litres of hydrogen per
hour” according to Frank Zielinski,
a former doctoral student in Nicole
Dubilier’s Group in Bremen, who
now works as a post-doctoral
researcher at the Helmholtz Centre

for Environmental Research in
Leipzig.
The deep-sea mussel symbionts
therefore play a substantial role as
the primary producers responsible
for transforming geofuels to
biomass in these habitats.
“The hydrothermal vents along the
mid-ocean ridges that emit large
amounts of hydrogen can therefore
be likened to a hydrogen highway
with fuelling stations for symbiotic
primary production” says Jillian
Petersen.
Even the symbionts of other
hydrothermal vent animals such as
the giant tubeworm Riftia pachyptila
and the shrimp Rimicaris exoculata
have the key gene for hydrogen
oxidation, but remarkably, this had
not been previously recognised.
“The ability to use hydrogen as
an energy source seems to be
widespread in these symbioses,
even at hydrothermal vent sites
with low amounts of hydrogen” says
Nicole Dubilier

According to Jillian Petersen, a
researcher with Nicole Dubilier,
“our calculations show that at
this hydrothermal vent, hydrogen
oxidation could deliver seven times
more energy than methane oxidation,
and up to 18 times more energy than
sulfide oxidation”.
In the gills of the deep-sea mussel
Bathymodiolus puteoserpentis,
one of the most abundant animals
at Logatchev, the researchers
discovered a sulphur-oxidising
symbiont that can also use hydrogen
as an energy source. To track down
these hydrogen-powered on-board
‘fuel cells’ in the deep-sea mussels,
the researchers deployed two deepsea submersibles, MARUM-QUEST

The mussel beds at hydrothermal vents form a teeming expanse that contains
an estimated half a million mussels. Image: MARUM
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A decision that ensures the future
provision of a remotely operated
vehicle (ROV) capability for the
UK marine science community
has been taken by the National
Oceanography Centre (NOC),
working with its partners. This ends
a period of uncertainty following a
shipboard incident in late January
that resulted in severe damage to
the Isis ROV.
Since it was commissioned in 2006,
Isis, which can operate to a depth
6500m, has firmly established its
reputation as a versatile platform
for deep sea exploration.
The range of cameras, tools and
manipulators that Isis can carry
enables her to undertake many
diverse missions, while the NOC
ROV team has gained a reputation
for long and challenging dives
which is the envy of many other
operators. Since commissioning,
Isis has achieved nearly 3700hrs
of dive time during 347 days of
research cruises, which have
ranged from the Eastern Pacific to
the Antarctic Peninsula.
A basic repair of Isis that will
restore the majority of these
systems and instruments that were
in place prior to the incident has
been given the go-ahead following
an exhaustive options appraisal.
In parallel, NOC has been
working with German colleagues
at IFM-GEOMAR to provide
a substitute ROV capability,
Kiel6000, for a cruise later this
year. In preparation, members of
NOC’s Sea Systems ROV team
are this month assisting with the
mobilisation of Kiel6000 on the
RV Polarstern, and will then join a
research cruise to the Arctic in July
to August to receive training on the
Kiel 6000 systems.
Meanwhile, a number of
modifications to support Kiel 6000
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operations will be carried out to the
RRS James Cook during her refit in
June and July.
The strength of the growing links
between NERC and IFM-GEOMAR
has been underlined by exploratory
talks to forge a longer term, strategic
relationship for the development and

operation of underwater vehicles.
Both parties are extremely
enthusiastic about the potential
for this collaboration, which
would enable scientists from both
countries’ research communities to
access a developing pool of ROVs
and other state-of-the-art facilities.

Telepresence
Scientists of the National
Oceanography Centre (NOC)
have been exploring the depths
of the Cayman Trough without
leaving Southampton, thanks to a
‘telepresence’ link from a US ship in
the Caribbean.
Last year a UK research cruise
led by Dr Doug Connelly of NOC
found and sampled hydrothermal
vent fields on the Mid-Cayman
Spreading Centre (MCSC) for
the first time. In August 2011, the
RV Okeanos Explorer returned
to the MCSC to explore the area
further as part of the United States’
National Oceanic and Atmospheric
Administration’s (NOAA) Ocean
Exploration programme.
Unusually for a research cruise,
the RV Okeanos Explorer only
has two scientists aboard:
Professor Paul Tyler from the
University of Southampton, and
Dr Chris German from Woods
Hole Oceanographic Institution
(WHOI) in America. But the ship is
linked via satellite to a shore-side
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‘command centre’ in Rhode Island,
where a full science team, including
University of Southampton Ocean
and Earth Science PhD student Diva
Amon, has been keeping watch and
helping to direct operations.
In addition, the Ocean Exploration
Program has broadcast three highdefinition video feeds, real-time audio,
and oceanographic data across the
internet, allowing scientists at NOC
to watch remotely operated vehicle
(ROV) dives live, and interact with the
team aboard ship.
Bryan Norman and colleagues from
the NOC Information Technology
Group in Southampton set up
equipment to receive the video and
data feeds, and display them across
the 5m-wide rear-projection screen at
NOC.
Highlights of the expedition have
included the discovery of live
tubeworms on an undersea mountain
in the Cayman Trough, near the vent
field discovered by the UK team last
year.

Oceanology

Three Way Partnership

by Kim Fulton Bennet

Earlier this year, the Monterey
Bay Aquarium Research Institute
MBARI and the National Oceanic
Atmospheric Administration’s (NOAA)
National Data Buoy Center (NDBC)
installed a new ocean-monitoring
buoy about 30 miles offshore of
Monterey Bay.
The new buoy may replace two
existing buoys in the same area,
reducing costs to both MBARI and
the NDBC.
In 1987, the NDBC installed a deepwater buoy (“buoy 46042”) about
30 miles west of Monterey Bay.
The buoy was designed to support
National Weather Service forecasts
and warnings, as well as weather and
climate modeling.
Two years later, in 1989, MBARI
installed a scientific monitoring buoy
called “M2” about six miles south of
the NDBC buoy. M2 was deployed
close to the NDBC buoy on the
assumption that ship captains were
already avoiding the NDBC buoy.
M2 was designed to monitor changes
in the physics and bio-geochemistry
of the upper ocean from the surface
to 300m depth.
Both buoys have provided decades
of essential data for commercial and
recreational users of the ocean, as
well as for meteorologists and ocean
scientists. However, deep-water
moorings are quite expensive to
maintain. It has long been apparent
that both MBARI and the NDBC
could save money by combining their
monitoring efforts in a single buoy.
The Central and Northern California
Ocean Observing System
(CeNCOOS) staff made this
collaboration possible by bringing
the two organizations together and
facilitating the negotiations that led to
the new partnership.
CeNCOOS is one of 11 regional
associations that are part of the US

Integrated Ocean Observing System.
In early 2011 MBARI and the NDBC
signed a five-year memorandum of
agreement to build, deploy, and test
a new buoy that carries instruments
similar to those on both 46042
and M2.
NDBC provided the buoy and mooring,
as well as a standard set of weatherbuoy sensors to measure wind speed
and direction, air temperature and
relative humidity, waves, currents,
and ocean temperature and salinity at
various depths.
MBARI provided instruments to
measure chlorophyll (an indicator of
algal blooms), suspended particles,
pH, dissolved oxygen, carbon dioxide,
and nitrate (a “fertilizer” for algal
blooms).
If it passes its six-month field test, the
new buoy will join the NDBC network
of over 90 data-collection yellow
buoys, many of which are shown as
yellow dots on this map.
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Over the next few months,
researchers will compare the data
from the new buoy with data from
the two older buoys to find out if the
new buoy performs as well as its
predecessors.
More specifically, ocean scientists
need to make sure that data from
the new buoy can be used to
extend the decades of data from the
existing buoys, which have been
used in dozens of scientific studies.
After about six months, if the data
from the new buoy look good, the
two existing buoys may be removed,
and buoy 46044 would officially take
their place in NDBC’s network of 90
data-collecting buoys.
If there is support and interest from
other ocean-observing organizations
around the country, similar arrays
of instruments could potentially be
added to other NDBC monitoring
sites. This would provide a wealth of
new information on ocean conditions
around the United States.
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Spitzbergen Hydrates
On August 9th, an international
team of scientists lead by the
Kiel Leibniz Institute for Marine
Sciences (IFM-GEOMAR) is
starting a four week expedition on
the Research Vessel Poseidon to
the Arctic Ocean off the coast of
Spitsbergen.
The purpose of the research
expedition is to explore the
stability of gas hydrates and
the intensity of methane gas
emissions.
The biogeochemical transformation
processes of methane in the
water column and the release
of the greenhouse gas into the
atmosphere will be evaluated.

Environmental change caused by
global warming is especially dramatic
in the area of the Arctic, as the
rapid shrinking of polar ice and the
Greenland glaciers in recent years
demonstrates.
These regions are expected to
continue to change quickly and
profoundly in the future.
Large areas of the shallow shelf
seas and the continental margin of
the Arctic Ocean are characterised
by the submarine permafrost and
the existence of gas hydrates. As
a result of increasing warming of
seafloor waters these hydrates could
dissolve and large amounts of the
greenhouse gas methane contained

BIGO lander being raised
after a dive. Photo:
O. Pfannkuche, IFMGEOMAR.
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therein could escape, contributing
to accelerated warming. The most
recent observations from more than
250 gas emissions sites west of
Spitzbergen in a border area of the
gas hydrate stability zone support
the concern that the dissolution of
gas hydrates as a result of global
warming has already begun.
An international team of
researchers led by Dr. Olaf
Pfannkuche from IFM-GEOMAR
plans to investigate, how much
of the released methane gas is
broken down through biological
and biogeochemical processes
in the water column and estimate
how much makes its way into the
atmosphere.

“We know that microbial
decomposition of methane in
sediment and in the water column
functions as a natural filter of
methane emissions”, explained
Dr. Pfannkuche.
“However, we don’t yet know how
quickly and how effectively this filter
will function in the face of massive
dissolution of gas hydrates and what
potential secondary consequences,
for example ocean acidification and
oxygen minimum zones, exist”, he
adds.
Scientists from the EU project
HERMIONE and the Cluster of
Excellence “Future Ocean” with
participation from the institutes IFMGEOMAR, NIOZ (Netherlands) and
the University of Tromsø (Norway)
are taking part in the expedition.

Work area off Spitzbergen (BSR: suspected Gas hydrate deposits, red regions of concentrated
gas emission points). Photo: O. Pfannkuche, IFM-GEOMAR.

The investigations will concentrate on
two working areas off Spitzsbergen.
Investigations of the spatial
distribution and the quantification
of methane plumes in the water
column will be carried out using
acoustic as well as classic CTD/
rosette water sampler methods.
Planned are seafloor measurements
of substance conversions with
a BIGO lander (biogeochemical
observatory).
In addition sediment samples for
microbiological examination will be
collected using various procedures.
Gas hydrate deposits and gas
emission points can be located and
new areas explored with a deep
towed camera sled (OFOS).
“The measurements taken on this
expedition will be compared with
previously gathered observations to
evaluate the rate of change in this
very sensitive area of the world’s
ocean”, says the expidition leader
Pfannkuche.

FS Poseidon. Photo: K. Lackschewitz
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2100 Pacific Northwest Expedition
A major subsea venture termed the
2011 Pacific Northwest Expedition
is reaching the end eight-week
schedule, after looking at a wide
range of areas of interest.
A multidisciplinary group of MBARI
scientists and collaborators will
explore and conduct research
experiments on gas hydrates, the
behaviour of carbon dioxide in the
deep sea, underwater volcanoes,
and deep-sea animals.
The expedition was divided into four
legs, each with different research
objectives. In between each leg, the
research ship docked in Newport,
Oregon, where one group of
researchers went ashore, the next
group of researchers boarded the
ship, while the fuel and supplies
are replenished. Leg 4 is being
carried out as this goes to press.

Leg 1

Studying microbes in the
deep and seafloor lava
flows
Chief Scientists: Peter
Girguis & David Clague

The Deep ESP

“This study will allow a better
understanding of how the geological
and chemical environment affects
the microbial community and, in turn,
how that community may affect the
broader ocean carbon cycle,” said a
spokesman.
The Deep-ESP was lowered into
the water with a ship crane and then
released. Although the assembly
weighs over 1,950 kg in air (4300lbs),
it displaces enough water that it is
only around 50 kg (110 lbs.) when in
the water.

The first leg was divided into two
parts: a single deployment of
the Deep Environmental Sample
Processor (Deep-ESP) wand
sample collection of Axial Caldera.

The amount of displacement could
be adjusted by adding or removing
some of the hard foam bricks on
the top of the assembly. It took 50
minutes for the Deep-ESP to sink to
the seafloor here, 1560m down.

The Deep-ESP was used to
detect and compare microbes
that live right at the vent with
those living away from the vent.
Several additional instruments
were attached to the Deep-ESP
to determine the physical and
chemical composition of the water
being sampled.

The expedition remotely operated
vehicle (ROV) Doc Ricketts
surveyed the area looking for
suitable a diffuse vent (as opposed
to black smokers, where the flow is
vigorous and very hot). The diffuse
vent ius typically about 30°C (86°F)
and surrounded by tubeworms. The
surrounding seawater is much cooler,
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Deploying the Deep ESP

about 2.5°C (36°F).
Using a temperature probe, it found
a large seep ( 30°C (86°F)), set a
sound beacon near it, and then sent
the ROV to pick up the Deep-ESP
from its landing site, about 140m
northeast of the vent field. It then
carried the Deep-ESP to the site.

Oceanology

Octopus

Leg 2
Using the robotic manipulators
on the ROV, the pilots connected
the Deep-ESP to the ROV with a
special electrical jack that allowed
the engineers to control the DeepESP system, recover the stored
data, update its mission, and also
recharge the batteries.

Seafloor Lava Flows
Chief Scientist: David Clague

The Deep ESP included an in situ
mass spectrophotometer. as well as
a CTD that measures conductivity,
temperature, and depth; an oxygen
sensor; and an in situ ultraviolet
spectrophotometer (ISUS) that
measures sulfide (HS-).
The project aslo deployed nine In
Situ Mineral Associated Column
Samplers (iSMACS) at a number of
diffuse flow sites. This looks at the
in the differences between microbial
communities that colonize or
associate with different metals from
the diffuse flow.
The project also collected the
thick volcanic sediment unit that
occurs around the summit caldera,
using one-meter pushcores made
especially for this purpose. It
contains volcanic glass fragments
that may record the eruptive history
of Axial Seamount over several tens
of thousands of years

Below: Push Sampling

This project was to gain insights of
the eruptive history of the subsea
volcano, It largely involved rock
sampling. This was carried out by a
coring tool which was able to retrieve
a 65-cm core section.
Sampling was also able to be carried
out by the ROV’ sampling arm
They were able to look at the high
resolution maps taken by MBARI’s
AUV and study the lava flow
channels and bisecting fractures.
Another tool used to collect volcanic
glass fragments from the surface of a
flow is the rock crusher.
It is made of about 450kg of lead and
steel and is launched over the stern
of the ship on a wire. Fragments of
rock that break off of the lava flow
on impact are trapped in wax-tipped
cones mounted around the crusher.
The wax is melted in the lab to
liberate the rock particles for
analysis.
Top and Middle Right. Sample
collection.
Bottom Right: Rock Crusher
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Leg 3

Deep-sea Chemistry
Chief Scientist: Peter Brewer
The work involved sampling the water within the sediments.
This was done with the laser Raman spectrometer—a tool
that can determine the chemical composition of a gas by
bouncing a specially tuned laser beam off it. This which
showed evidence of methane and microbial activity in the
mud.
Several carbonate rocks were picked up with the robotic
arm on the ROV and samples of the mud were also
collected with plastic tubes called “push cores” for later
analysis in the lab. The work also included a visual survey
of the entire area.
OsmoSamplers were also placed around the area. This
passive water-sampling device can extract water from
within seafloor sediments without having to send a ship or
submersible to gather samples. The sampler uses osmosis
to draw seawater from the bottom of the sampler to the top.
This pumping action forces seawater to get sucked into
copper tubing which has one end attached to the sampler
and the other end inserted in the mud.

At specific sites in the Pacific Northwest, gas and oil
are known to bubble up from the seafloor.
Through the use of a variety of instruments, the
researchers hope to learn more about the chemistry
surrounding these vent fields and how methane gas
rises from the seafloor. They scientists wish learn
more about how methane-saturated oil behaves in the
deep sea and when rising to the surface. They hope to
add to the understanding of oil plume dynamics—for
instance, the Deepwater Horizon event in the Gulf
of Mexico last year resulted in the release of a large
plume of methane gas along with the oil.

The device is usually retrieved after about 12 months, then
the copper tube is cut up into small segments, with each
piece corresponding to the water collected in a six-day
period.

The rising bubbles result are detetected by sonar. They
have a different signature from a shoal of fish passing.
These readings from the CCGS Tully led the team
to a view of plumes of bubbles, haphazard arrays of
large rocks, and colorful mats of bacteria living off the
chemicals found in the seafloor. The team named the
new site the Tully Gas Vent Field.

Another project involved collecting oil from within methanerich sediments. The ROV pilots were asked to hold a funnel
contraption in one robotic arm and a metal rod in the other,
carefully moving the vehicle to follow the bubbles. The rod
was used to stir up the mud, in hopes of loosening some
oil. .
One new tool in the arsenal of the deepwater oceaonologist
is the laser Raman spectroscopy system, which can
determine the chemical composition of a substance by the
light bounced back from a special laser beam, was used
on a solid structure just below the top layer of sediment,
and on the water within the mud. For each test, the laser
system was configured slightly differently.
A saw-toothed tool was used to cut out a core of the solid
ice-like methane hydrate. Then the Raman laser was
pointed directly at the hydrate in the tube.
The laser system was used to measure gases in the pore
water (the water within the mud on the seafloor). To reach
this water, the 30-centimeter-long (one foot) probe tip was
on the laser system. Using a robotic arm on the remotely
operated vehicle (ROV), the pilot inserted the full length of
the probe into the seafloor.
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Green Research Ship
The University of Victoria, has
received $1.19 million in federal
funding which will help secure the
powertrain equipment necessary
to retrofit the former Tsekoa II
into the world’s first plug-in hybrid
“green ship” powered by electricity,
hydrogen fuel cells and lowemission diesel fuel.
The hybrid system will provide
energy for low-speed manoeuvring
and station-keeping and will also
supply high-quality power for ship
systems, communications and
instrumentation.
“Creating innovative and
environmentally-friendly marine

technologies is vital to the success of
Canada’s clean energy sector,” said
Minister Yelich. “Our government is
proud to support this project.”

commercial purposes. A hybrid
system is quieter, more efficient
and cleaner than traditional
marine systems.

The new green ship technology
has been created by UVic’s green
transportation research team and
BC’s marine engineering and
alternative power system sectors.
Project partners include the Canada
Foundation for Innovation, the
Province of British Columbia, Ballard
Fuel Systems and Techsol Marine.

“This support for our world-class
coastal research vessel is greatly
appreciated and helps maintain
Canada’s leadership in the design
and application of clean energy
technologies,” says UVic VicePresident Research Dr. Howard
Brunt.

By demonstrating this green ship
technology, UVic is opening the door
for a wide range of applications in the
marine sector, both for research and

“This project is an excellent
example of how governments,
industry and universities are
working together to enhance the
well being of Canadians.”

The Tsekoa heading
around southern
Vancouver Island to
Victoria harbour.
The mountain in the
background is Mt.
Baker in Washington
state.
Image: Val Shore
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Undersea Volcano Forecasting
A team of scientists have
discovered the new eruption of
an Axial Seamount, an undersea
volcano located about 250 miles
off the Oregon coast. What makes
the event so intriguing is that the
scientists had forecast the eruption
starting five years ago – the first
successful forecast of an undersea
volcano.
Bill Chadwick, an Oregon State
University geologist, and Scott
Nooner, of Columbia University,
have been monitoring Axial
Seamount for more than a decade.
They forecast that Axial would
erupt before the year 2014, based
on a series of seafloor pressure
measurements that indicated the
volcano was inflating.

“Volcanoes are notoriously difficult
to forecast and much less is
known about undersea volcanoes
than those on land, so the ability
to monitor Axial Seamount, and
determine that it was on a path
toward an impending eruption is
pretty exciting,” said Chadwick.
Axial last erupted in 1998 and
Chadwick, Nooner and colleagues
have monitored it ever since. They
used precise bottom pressure
sensors – the same instruments
used to detect tsunamis in the
deep ocean – to measure vertical
movements of the floor of the
caldera much like scientists would
use GPS on land to measure
movements of the ground. They
discovered that the volcano was

gradually inflating at the rate of
15cms a year, indicating that magma
was rising and accumulating under
the volcano summit.
When Axial erupted in 1998, the floor
of the caldera suddenly subsided
or deflated by 3.2m as magma
was removed from underground to
erupt at the surface. The scientists
estimated that the volcano would be
ready to erupt again when re-inflation
pushed the caldera floor back up to
its 1998 level.
“Forecasting the eruption of most
land volcanoes is normally very
difficult at best and the behaviour of
most is complex and variable,” said
Nooner, who is affiliated with the
Lamont-Doherty Earth Observatory.
“We now have evidence, however,
that Axial Seamount behaves in a
more predictable way than many
other volcanoes – likely due to its
robust magma supply coupled with
its thin crust, and its location on a
mid-ocean ridge spreading centre.
“It is now the only volcano on the
seafloor whose surface deformation
has been continuously monitored
throughout an entire eruption cycle,”
Nooner added.
The discovery of the new eruption
came on July 28, when Chadwick,
Nooner and University of Washington
colleagues Dave Butterfield and
Marvin Lilley led an expedition
to Axial aboard the R/V Atlantis,
operated by the Woods Hole
Oceanographic Institution. Using
Jason, a remotely operated robotic
vehicle (ROV), they discovered a
new lava flow on the seafloor that
was not present a year ago.

The manipulator arm of the ROV Jason places the precise pressure sensor (yellow
cylinder at left) on a cement monument used to measure volcanic inflation and
forecast the 2011 eruption at Axial Seamount. (Image: Bill Chadwick, Oregon State
University; copyright Woods Hole Oceanographic Institution)
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“It’s funny,” Chadwick said. “When
we first arrived on the seafloor, we
thought we were in the wrong place
because it looked so completely
different. We couldn’t find our
markers or monitoring instruments

Oceanology

or other distinctive features on the
bottom. Once we figured out that an
eruption had happened, we were
pretty excited.
“When eruptions like this occur, a
huge amount of heat comes out
of the seafloor, the chemistry of
seafloor hot springs is changed,
and pre-existing vent biological
communities are destroyed and
new ones form,” Chadwick added.
“Some species are only found right
after eruptions, so it is a unique
opportunity to study them.”
The first Jason ROV dive of the
expedition targeted a field of

“black smoker” hot springs on the
western side of the caldera, beyond
the reach of the new lava flows.
Butterfield has been tracking the
chemistry and microbiology of hot
springs around the caldera since the
1998 eruption.
“The hot springs on the west side
did not appear to be significantly
disturbed, but the seawater within
the caldera was much murkier
than usual,” Butterfield said, “and
that meant something unusual
was happening. When we saw the
‘Snowblower’ vents blasting out
huge volumes of white floc and
cloudy water on the next ROV dive,

it was clear that the after-effects of
the eruption were still going strong.
This increased output seems to
be associated with cooling of the
lava flows and may last for a few
months or up to a year.”
The scientists will examine the
chemistry of the vent water and
work with Julie Huber of the Marine
Biological Laboratory to analyse
DNA and RNA of the microbes in
the samples.
The scientists recovered seafloor
instruments, including two bottom
pressure recorders and two oceanbottom hydrophones.

Oregon State University’s Bill Chadwick, chief sicentist on the expedition that discovered the Axial Seamount eruption, stands on
the deck of the R/V Atlantis, next to the Jason, a remotely operated vehicle. (photo courtesy of Scott Nooner, Columbia University)
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3D Imaging of the North Carolina Coast
The seas off the coast of North
Carolina during World War II were
the site of a devastating period
for the United States, during
which dozens of ships—mostly
merchant vessels—were sunk by
German U Boats.
Today, the remains of those
ships, along with several U
Boats, rest at the bottom of the
Atlantic. The National Oceanic
and Atmospheric Administration
(NOAA) estimates that from
January to August 1942, alone,
more than 50 vessels were lost to
the U-Boat assault.
A team from WHOI are embarking
on a mission to provide NOAA with
the first 3-D optical survey of the
undersea wrecks off the Carolina
coast. The Institution’s Advanced
Imaging and Visualization Lab
(AIVL) will work in a cooperative
venture, funded by NOAA’s Office
of Exploration and Research.
A team of divers and archeologists
from the National Park Service
Submerged Resource Center,
UNC Coastal Studies Institute
and the Cooperative Institute for
Ocean Exploration Research and
Technology.
It is intended to get a full 3-D
picture of several sites so that
NOAA can return and assess
the wrecks’ condition and the
impact of the ships on the marine
environment.
The mission involves the NOAA
vessel SRVx, deploying a
remotely operated vehicle (ROV)
outfitted with several underwater
3-D and high-definition camera
system.
Over the course of the survey, the
ROV pilot will work closely with
technical dive teams in surveying
the wrecks previously identified by
the side scan sonar survey.
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Team members lower the Remotely Operated Vehicle (ROV) toward the water for
testing before embarking on their mission off the North Carolina coast. (Photo by Becky
Kagan Schott, Woods Hole Oceanographic Institution)

The NOAA NPS and WHOI teams
expect to conduct these optical
surveys and close up inspection
task on targets as deep as 500-600
feet. The technical dive teams will
utilize AIVL’s smaller diver-operated
underwater 3D and 2D imaging
systems in order to acquire imagery
that would be difficult for the ROV to
accomplish.
The WHOI survey and mapping
effort is the most detailed phase of
the project, which is coordinated by
NOAA’s Monitor National Marine
Sanctuary. Previous stages used
a sonar system to provide a widearea remote-sensing survey to give
researchers a ‘big picture’ or birdseye-view of the battlefield area.
NOAA then employed a multi-beam
sonar system to “zoom in” on some
of the wrecks for a closer look.
WHOI’s mission will deliver what
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promises to be the most dramatic
still and video images, which will
provide the detailed data needed to
fashion the large, two- and threedimensional mosaic maps of the
shipwreck sites.
These videos will be used to create
detailed pictures that researchers
can use to monitor changes in that
vessel over time.
“The 3D videos will also make
exceptional education and outreach
tools. As a program that has dual
responsibilities for both science and
education, this system integrates
perfectly with our programme
objectives,” said Joe Hoyt, Principal
Investigator for the Battle of the
Atlantic Project.
In addition, project researchers will
be on the lookout for one of the
last of the known German U-Boats,
which has yet to be found.
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Arctic Seawater Sampling
Scientists from the US Geological
Survey will embark on a research
cruise to the Arctic Ocean to
collect water samples and other
data to determine trends in ocean
acidification from the least explored
ocean in the world.
For the second straight year, the
researchers will set sail aboard the
US Coast Guard vessel Healy. What
they learn from the data collected
during the seven-week cruise will
provide an understanding of the
extent Arctic Ocean chemistry
is changing and detail potential
implications for carbonate species
- like phytoplankton and shellfish
- that are vulnerable to greater ocean
acidity.
Ocean acidification is the process
by which pH levels of seawater
decrease due to the greater amounts
of carbon dioxide being absorbed by
the oceans from the atmosphere.
Currently oceans absorb about
one-fourth of the greenhouse gas.
Lower pH levels make water more
acidic and lab studies have shown
that more acidic waters decrease
calcification rates in calcifying
organisms, reducing their ability to
build shells or skeletons. These
changes, in species ranging from
corals to shrimp, have the potential
to impact species up and down the
food chain.
“The Arctic Ocean is one of the
most vulnerable areas for ocean
acidification on our planet but there
is very little data and understanding
about current acidification trends and
potential impacts to oceanic food
chains in the region,” said USGS
oceanographer Lisa Robbins. “This
research should provide us with
greater insight into this growing
climatic concern.”
Field experiments are currently
being run in tropical and temperate
environments to determine the

The USGS cuter Healy. Image: Patrick Kelley, , U.S. Coast Guard

extent calcification rates are already
changing, but little is known about
the chemistry of the Arctic Ocean
and whether changes are already
having impacts on the innumerable
calcifying organisms that inhabit its’
waters.
The research is taking place during
the 2011 US - Canada Extended
Continental Shelf Survey research
expedition; a joint mission led by
the University of New Hampshire’s
Center for Coastal and Ocean
Mapping/Joint Hydrographic
Center, the National Oceanic and
Atmospheric Administration, and
the Canadian Geological Survey,
in which the USGS is a principal
collaborator.
During this voyage, the USGS
scientists, along with researchers
from the University of South
Florida, will collect and analyze
water samples using an array of
highly specialized instruments
including sampling bottles that
can collect water from as deep as
3500m. Instruments will also pick
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up measurements on dissolved
oxygen content, conductivity,
temperature, and depth in the
water column.
“Sampling from a variety of
environments and depths in the
Arctic will provide a robust data
set that we can use to compare
our techniques as well as give
us an overall picture of ocean
chemistry changes throughout
the water column,” said USGS
oceanographer Kim Yates.
Last year the team spent five
weeks on board Healy collecting
water samples. This included
sampling the Arctic Ocean
continuously every two minutes
and collecting more than 25,000
data samples.
Preliminary data from 2010 is
currently being processed and
analyzed for trends and will be
published later this year. Data from
this summer’s survey will provide
further information towards ocean
chemistry trends.
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Deep Ocean Moorings
Three deep-ocean moorings have
become the foundation for a new
drive to measure change in currents
linking the Pacific and Indian
Oceans through the Indonesia
Archipelago
Up to 3000m tall and carrying an
array of special marine sensors, the
moorings were deployed as part
of an international collaboration
to monitor the Timor Passage
and Ombai Strait – two strategic
deep ocean channels which act as
‘chokepoints’ in the global system of
ocean currents.
Valued at over $1 million, the
moorings were deployed as part
of Australia’s Integrated Marine
Observing System (IMOS). They
are one of several deepwater
mooring arrays being deployed in a
project led by the Commonwealth
Scientific and Industrial Research
Organisation (CSIRO) Wealth
from Ocean Flagship scientists Dr
Bernadette Sloyan and Dr Susan
Wijffels.
The moored instruments will
enable oceanographers to see how
warm, fresher tropical waters may
influence Indian Ocean ecosystems
and tropical weather systems which
bring rains to Australia.
“Known as the Indonesian
Throughflow, this powerful system

of ocean currents influences the
seasonal climate in Australia,”
Dr Sloyan said. “But it is their
contribution to global climate,
particularly their influence on longterm changes, that is at the heart of
this current research.”
“The Indonesian Throughflow is a
powerful system of ocean currents
influencing seasonal climate in
Australia”
During a recent 12-day research
expedition aboard the Australian
Institute of Marine Science
research vessel, RV Solander,
scientists recorded numerous
deep-ocean profiles of elements,
including temperature and salinity,
as a check against data gathered
by the moorings’ sensors.
Dr Sloyan said the Indonesian
Throughflow is an important
pathway for the transfer of climate
signals around the world’s oceans.
During their transit through the
Indonesian Archipelago, Pacific
waters are converted into a
distinctly fresh Indonesian sea
profile that is clearly observed
across the South Indian Ocean.
Key influences on these changes
are: Pacific and Indian Ocean
winds, the seasonal monsoon and
rainfall patterns over the western
tropical Pacific Ocean.
“While the heat and fresh water
carried by the Throughflow are
known to affect the characteristics
of both the Pacific and Indian
Oceans, variations year-to-year
and from decade to decade
concerning the size, depth and
distribution of the flow remains a
troublesome unknown.

Australian Institute of Marine Science
research vessel, Solander,
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“The ocean data collected by the
sensors will increase the accuracy
of ocean circulation and climate
models,” Dr Sloyan said.
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Volcanoes in the
Southern Ocean

Scientists from British Antarctic
Survey (BAS) have discovered
previously unknown volcanoes
in the ocean waters around
the remote South Sandwich
Islands. Using ship-borne seafloor mapping technology during
research cruises onboard the
RRS James Clark Ross, the
scientists found 12 volcanoes
beneath the sea surface — some
up to 3km high. They found 5km
diameter craters left by collapsing
volcanoes and 7 active volcanoes
visible above the sea as a chain of
islands.
The research is important also
for understanding what happens
when volcanoes erupt or collapse
underwater and their potential for
creating serious hazards such
as tsunamis. Also this sub-sea
landscape, with its waters warmed
by volcanic activity creates a rich
habitat for many species of wildlife
and adds valuable new insight
about life on earth.
Sea-floor mapping technology
reveals volcanoes beneath the
sea surface
Speaking at the International
Symposium on Antarctic Earth
Sciences in Edinburgh Dr Phil
Leat from British Antarctic Survey
said,
“There is so much that we don’t
understand about volcanic
activity beneath the sea — it’s
likely that volcanoes are erupting
or collapsing all the time. The
technologies that scientists can
now use from ships not only give
us an opportunity to piece together
the story of the evolution of our
earth, but they also help shed
new light on the development of
natural events that pose hazards
for people living in more populated
regions on the planet.”
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Canyon Mapping
Researchers from the Marine
Geoscience group at the National
Oceanography Centre (NOC)
featured prominently at a recent
conference held at the Geological
Society in London, which focused
on submarine canyons and
channels.
Dr Russell Wynn, Head of Marine
Geoscience, provided the opening
keynote address on the study of
modern channel systems. Some
of these systems have only
recently been discovered, eg, the
450km-long Cape Timiris Channel
off the Sahara Desert.
Modern channels are conduits for
powerful sediment-laden flows
that transport large volumes
of sediment (and associated
nutrients, pollutants and organic
carbon) to the deep ocean.
These flows can be a hazard
to seafloor infrastructure
such as oil/gas pipelines and
telecommunications cables,
and their sandy deposits have
potential to form economically
important hydrocarbon reservoirs.
Submarine canyons and channels
are also increasingly recognised

as biodiversity hotspots, providing a
safe refuge from deep-sea trawling.
Russell stressed the importance
of new technologies for detailed
mapping of canyons and channels,
and showed a number of highresolution multibeam bathymetry
images obtained during a research
cruise aboard the RRS James Cook
with NOC’s Autosub6000 deep-water
autonomous underwater vehicle.
These images are included in a
research paper on giant seafloor
scours in canyons and channels that
will be published this summer.
Russell has also recently secured
a grant in partnership with IFMGEOMAR at the University of Kiel,
Germany, to study the initiation of
landslides and sediment flows in
one of the World’s largest submarine
canyons offshore Morocco. This
study will be based around a
research cruise in early 2013.
At the same meeting, Dr Peter
Talling, leader of the Marine
Geohazards and Sedimentology subgroup at NOC, gave a presentation
discussing future priorities for
submarine channel research.

Autosub6000 bathymetry image of giant seafloor scours at
the mouth of Agadir Canyon, offshore Morocco
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He stressed the importance of
obtaining more measurements
from real submarine flows, for
example, by reconstructing
velocities of powerful earthquakeand typhoon-generated flows
offshore Taiwan, which have
sequentially broken submarine
cables.
Peter has recently secured a
lucrative Royal Society Industry
Fellowship, allowing him to work
with the International Cable
Protection Committee on the
hazards posed to seafloor cables
(and the global internet network)
by these channelised submarine
flows.
He has also won a Natural
Environment Research Council
(NERC) grant to develop a deepwater vibrocorer for remotely
operated vehicle Isis, which will
allow sampling of sandy flow
deposits in canyons and channels.
This will provide important data to
understand flow processes and will
be of major interest to the oil and
gas sector, which requires modern
analogue data to better understand
hydrocarbon reservoirs in the deep
subsurface.
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Ocean Observatories Initiative (OOI)
Teledyne Webb Research will
provide open ocean gliders
supporting the Coastal and Global
Scale Nodes (CGSN) component of
the Ocean Observatories Initiative
(OOI).
The Woods Hole Oceanographic
Institution (WHOI), an implementing
organisation on the OOI
programme, awarded the contract
for approximately $261,000 to
Teledyne Webb Research. Under
the terms of the contract Teledyne
will perform design modifications to
provide the gliders.
Gliders are autonomous
underwater vehicles that use
buoyancy propulsion to travel
through the ocean gathering data
on ocean physical, bio-optical,
and chemical properties such as
temperature, salinity, chlorophyll
and dissolved oxygen. Open ocean
gliders are required to support the
science and communications as
part of the Global Arrays in the
OOI.
Under the contract, Teledyne
will make necessary design
modifications to the company’s
“Slocum” glider in order to meet the
CGSN specific requirements. There
is an option to purchase 24 open
ocean gliders.
Open ocean gliders will be used in
the high latitude global arrays of the
OOI. The high latitude ocean plays
important roles in ocean dynamics,
especially during climate variability
and change, but has been sampled
only sparsely.
“The OOI arrays will establish
sustained ocean observing
presence at high latitude,” said Bob
Weller, WHOI Principal Investigator
for the OOI CGSN. “Those arrays
use fixed moorings separated
by 50 to 100 km to sample the
eddy variability, and the gliders

provide the important complimentary
capability to sample within and
around the moored array.
Open ocean gliders are key to
improving our understanding of how
different scales of variability in ocean
velocities and in ocean properties
contribute to the physics, chemistry,
and biology of the ocean of the high
latitude regions.”
Earlier this year, Teledyne Webb
received a contract to provide
coastal gliders for the OOI. Read
more on the coastal glider contract
award here.
The OOI, a project funded by
the National Science Foundation
(NSF), is planned as a networked
infrastructure of science-driven
sensor systems to measure the
physical, chemical, geological and
biological variables in the ocean and
seafloor.
As a fully integrated system,
OOI will collect and disseminate
data on coastal, regional and
global scales. Through a unique
cyberinfrastructure, OOI will make
ocean observing data available to
anyone with an internet connection.
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Greater knowledge of the ocean’s
interrelated systems is vital for
increased understanding of their
effects on biodiversity, climate
change, ocean and coastal
ecosystems, environmental health
and climate.
WHOI and its partners, Oregon State
University and Scripps Institution of
Oceanography are responsible for
the OOI coastal and global arrays
and their autonomous vehicles.
The OOI Program is managed and
coordinated by the OOI Project
Office at the Consortium for Ocean
Leadership in Washington, D.C., and
is responsible for construction and
initial operations of the OOI network.
Four Implementing Organizations
are responsible for construction and
development of the overall program.
In addition to WHOI, the University of
Washington is responsible for cabled
seafloor systems and moorings. The
University of California, San Diego, is
implementing the cyberinfrastructure
component. Rutgers, the State
University of New Jersey, is
responsible for the education
and public engagement software
infrastructure.

UT2 September 2011

Oceanology

Oregon

Oceanology

Esri Creates Ocean Basemap
Esri created and released a new, comprehensive map of the
world’s oceans and coastal areas. The Ocean Basemap is
now available as a cached map service in ArcGIS Online.
The first basemap of its kind, the Ocean Basemap is
designed to support a variety of maritime GIS applications.
Esri’s Ocean Basemap greatly expands the ocean content
that’s currently available in Esri’s online basemaps.
Traditional basemaps of the ocean have small scales and
only include coarse-grained views of features. The Esri
Ocean Basemap includes fine-grained bathymetric and
altimetric data from coastal areas, where most of the human
activity takes place.
Authored down to a scale of 1:1,000,000, the Ocean
Basemap is built using a variety of publicly available
authoritative ocean data. For scales from 1:1,000,000 down
to 1:36,000, the Ocean Basemap uses the Community Maps
model of seeking authoritative user content. Users can
contribute data to the Ocean Basemap, just as they add data
to any other basemap.
The Ocean Basemap was created with uniform cartography
for consistency and a muted color palette, which makes
it ideal for overlaying additional user-specific content or
content from ArcGIS Online. Maritime professionals such as
hydrographers, port authorities, and coastal zone planners
now have a consolidated source of information to access
when conducting research and creating their own maps.
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Free Flow Power
Free Flow Power Corporation has started
operating its first full-scale hydrokinetic turbine
generator in the Mississippi River.
In February and November of last year, the
company tested its turbine in a controlled flow at
the US Geological Survey’s Conte Anadromous
Fish Laboratory at Turner Falls, Massachusetts.
The current hydrokinetic deployment represents
the first time the equipment has generated
electricity in the Mississippi River. This
operation is the culmination of three years of
research and development by Free Flow Power,
funded with a combination of private capital
and a $1.4 Million Advanced Water Power grant
from the US Department of Energy.
“The equipment is handling the Mississippi
River conditions without power interruptions or
degradation”
The turbine is installed on a research surface
platform that includes instrumentation to allow
the Free Flow Power research team to monitor
key performance metrics like stream velocity,
electrical current and voltage to evaluate the
turbine’s performance. The Dow Chemical
Company is supporting Free Flow Power’s
efforts by hosting the floating demonstration
installation at the company’s dock along the
Mississippi River at Plaquemine, Louisiana.
After several weeks and many hours of
continuous generation, Dr. Ed Lovelace, Chief
Technology Officer for the company, expressed
satisfaction with the results. “Performance
to date has been consistent with our design
predictions, which makes it very competitive
with published data on similar devices being
developed around the world,” said Dr. Lovelace.
“The equipment is handling the Mississippi
River conditions without power interruptions or
degradation,” he added.
“It’s pretty clear that river hydrokinetics provides
a steady, continuous, and predictable renewable
energy source. These attributes, combined
with limited land use, no fuel requirements, and
proximity to grid infrastructure and maintenance
access make river hydrokinetics a unique value
proposition in the renewable energy market,”
said Lovelace.
Free Flow Power Turbine
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ABS Approves OTECs

Wind Laser

Class society ABS has issued its
first Approval in Principle (AIP) for
a new concept renewable energy
design in which a moored spar
uses ammonia in a closed-cycle
process to produce electrical
power for a commercial utility
grid. Unlike wind, tidal or solar
power the advanced design
for this Ocean Thermal Energy
Conversion (OTEC) system can
deliver constant output 24 hours
a day.

A laser wind-profiling
instrument to provide
measured wind data for the
Dogger Bank offshore wind
farm development has been
deployed by Forewind on
a gas platform 125km from
shore.

“This concept combines proven
offshore principles with offthe-shelf power, technology
and proprietary innovations, all
assembled in a unique way,”
says Ian Simpson, ABS Director
of Offshore Technology and
Business Development, Americas
Division.

The ZephIR 300 wind lidar,
which will measure wind
speeds at heights of up
to 200m using an infrared
laser, has been installed on
the Cavendish offshore gas
platform situated around 25
kilometres south of the 8660
km2 Dogger Bank Zone.
Lidar (light detection and
ranging) equipment is used
extensively for atmospheric
research and meteorology.

“The design application illustrates
how ABS is able to use its
novel concept approach and
guidance to provide review of a
concept within the framework of
established safety standards.”

Platform operator RWE Dea
UK installed the lidar last week
on behalf of Forewind and will
maintain the unit throughout
the planned four-year
deployment.

Key elements evaluated by ABS
include: spar hull sizing for the
deep draft spar design; energy
conversion equipment located in
the spar; handling and storage of
hazardous materials; deepwater
mooring system; cold water pipe
conduit suspended from the base
of the spar; construction and
attachment of the cold water pipe
conduit; and power transmission
cable with its securing, anchoring
and suspension arrangements.

The dataset collected will
be the first high-quality wind
data measurement in close
proximity to the Dogger
Bank Zone, and will be used
alongside wind data collected
by the Forewind met masts
due to be installed in the zone
next year.

ABS reviewed the design for an
extended 30-year facility onstation life.
ABS has issued Approval in
Principle for both the 25MW and
100MW designs; OTI could be
eligible for ABS’ class notation A1,
Floating Offshore Installation (FOI)
Spar, SFA(30).
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Autumn Deployment
Neptune Renewable Energy has
been given parliamentary approval
for the deployment of its worldleading tidal stream power device.
It has been issued with a Transport
and Works Act Order following
a decision by the Department
of Energy and Climate Change
(DECC) to allow deployment of
the Neptune Proteus NP1000
demonstrator and the installation of
a shore bridge in the Humber.
The device, which is on course to
be deployed during the autumn,
is to provide power for The Deep
submarium, Hull’s successful
millennium visitor attraction.
The 150t Neptune Proteus was
towed along Hull’s William Wright
Dock in July 2010 and generated
levels of electrical power output
beyond the minimum commercial
requirement. It has since
undergone final fitting out and
electrical installation.

Renewables

for Neptune
The Neptune Proteus consists
of a 6m x 6m vertical axis,
crossflow turbine mounted within
a patented, symmetrical Venturi
diffuser duct and beneath a very
simple steel deck and buoyancy
chambers.
The Neptune Proteus is designed
for estuarine sites which can
exhibit powerful currents, yet have
the advantages of lower access,
cabling and maintenance costs
than in offshore environments.
The vertical shaft connects to the
1:200 gearbox and generator in
the deck housing. The associated
valves and electrical and
electronic processing and control
are mounted onshore, connected
by a floating cable bridge.
The device is moored in the free
stream, minimising environmental
impact and operates equally
efficiently for both flood and ebb

currents. The rotor is maintained
at optimal power outputs by sets
of computer controlled shutters
within the duct and by the variable
electrical load. Theoretical work
and 1/10th, 1/40th and 1/100th
scale laboratory experiments
suggest an overall efficiency of
greater than 45%.
Last year, the company
announced that the first full-scale
Proteus demonstrator had been
transferred from Wear Dock in
Sunderland to in William Wright
Dock in Hull for fitting out for
deployment in the Humber.
Weighing more than 150 tonnes
and stretching to 20 metres long,
with a beam of 14 metres, the
Proteus NP1000 consistsed of
a steel hull, vertically mounted
turbine, and buoyancy chambers.
At the time, Nigel Petrie,
Chairman, Neptune Renewable
Energy Ltd (NREL), said, “ A
major advantage of tidal stream
power is the delivery of a
predictable source of renewable
energy compared to more
variable, less consistent, options
such as wind - something which
is a key consideration when it
comes to building-up generating
capacity.”
“The key advantages which
we believe set the vertical-axis
Proteus apart from alternative
solutions includes the fact that,
at this stage, we are not aware
of any similar device which is
designed to capture the shallow
water resource in estuarine
sites at significantly lower
capital and O&M (Operation and
Maintenance costs).

Neptune layout

Certainly, a major innovation is
the cross sectional shape that has
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been adopted for our patented
design. The Proteus’ square
turbine cross-section generates
30% more electricity per unit
channel width compared to
circular turbines.
Additionally, the flow control
shutters found in the Proteus
increase the impacted length of
the flow on the turbine providing
greater shaft torque and power
outputs.”
Neptune Renewable Energy
Ltd (NREL) sees a number of
practical benefits from focusing
its efforts on estuarine locations
such as the Humber, specifically:
the proximity of the generating
capacity to the grid or distribution
supply points; the absence of
wave activity on the structure as
it can be moored in sheltered
areas; and being close to
land simplifies installation and
maintenance.
When it comes to operation and
maintenance, all Proteus turbine
components have been designed
to be serviceable on site except
for the lower bearing which can
be serviced and replaced with
local dry-docking.
Crucially, the device can be
towed to site using a small tug.
Additionally, as a moored system,
its environmental footprint is low
- making it an attractive option in
particularly sensitive locations.
The Humber Estuary was
specifically chosen by Neptune
for the first deployment of the
Proteus as its depth and tidal
flow is considered one of the best
locations in the British Isles for
tidal stream power whilst it is also
relatively close to the company’s
base in North Ferriby.
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Humber awarded Enterprise Zone
The Humber region has been
awarded ‘enterprise zone’ status
creating significant financial
incentives for new renewable energy
businesses.
The decision was based on a bid
submitted by the Humber Local
Enterprise Partnership.
The bid focused on attracting large
top tier manufacturing companies in
the renewable energy sector, with
a view to creating further economic
benefit and innovation in the
associated supply chain.
Mark O’Reilly, director and
renewables sector champion at
the influential industry membership
group, Team Humber Marine
Alliance, said that the benefits to the
region would be far reaching:
“Over the last two years we have
seen unprecedented collaboration
to make the Humber region a UK
leader in the renewable energy
sector.
The news that we now have
enterprise zone status is testament
to this collective effort and will give
us the extra boost needed to attract
further investment.”
Professor Stephanie Haywood,
director of the University of Hull’s
Centre for Adaptive Science &
Sustainability, which brings together
the University’s expertise in
renewable energy, said:
“This is excellent news and will
enable a Humber-wide strategy
for renewable energy and hence
give both the University and local
industry the opportunity to have
greater impact on the sector
nationally and internationally.”
The Humber LEP board considered
more than 800 hectares of land
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for the bid that was suitable for
renewables manufacturing and
could accommodate at least six
original equipment manufacturers
(OEMs) and their supply chains, but
narrowed it down to 375 hectares to
accommodate only four OEMs.
The board felt that this was a
realistic approach being the
maximum number of OEMs that
were likely to be operational by
April 2015 – the cut-off date for
companies entering the zones to
receive the financial incentives.
Although still larger than the 150hectare maximum suggested by the
government, the board agreed that it
would make a strong bid because by
encompassing only four companies,
the cost to government would be
relatively small.
Carolyn Burgess, a spokesperson
for Hull & East Yorkshire
Bondholders, a 140-strong group of
businesses, said:
“Hull and East Yorkshire already
has a large skills base in advanced
engineering, employing more than
12 500 people in industries such
as marine engineering and in the
offshore environment, in addition
to specialist training courses and
expertise at Hull College and the
University of Hull.
“We already have the benefit of
low operating costs in this region
which is on average 20% lower than
elsewhere in the UK, and we are
seeing major investment by ABP and
Able UK in our ports infrastructure to
maintain our position as the busiest
ports complex in the UK and the fifth
busiest in Europe.
“Add to this the enterprise zone
status and our region is an even
more attractive proposition to
potential investors.”
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Enterprise Zones
Enterprise Zones are offered tax
breaks funded by the Government
including discounted business rates
and enhanced capital allowances
on plant and machinery, as well as
a simplified planning process and
super-fast broadband.
The Humber LEP believes that
capital allowances would be
particularly attractive to large
manufacturers that would invest
significant amounts on high-tech
machinery, helping to give the
Humber a competitive edge.
As part of the Enterprise Zone
package from Government,
the Humber LEP would receive
any business rates paid by the
companies above the level that
is currently collected from the
sites, rather than it going to the
Government.
This would give the Humber LEP
a long-term income stream, which
the board has said will be invested
in skills and infrastructure to help
spread the benefits of the Enterprise
Zone throughout the Humber and
further grow the economy.
The sites identified for development
in the bid are:
• Green Port Hull (Alexandra
Dock) – 1 OEM
• Queen Elizabeth Dock,
Hull – 1 OEM
• Able Marine Energy Park (southern
part), North Lincolnshire – 2 OEMs
Many of the remaining sites
considered by the LEP will be
targeted at the supply chains of
these OEMs, which will want to
locate nearby. This strategy will
mean jobs are created on sites
around the Humber, not just in the
Enterprise Zone.

Renewables

Turbine Monopile at EMEC
Voith Hydro Ocean Current
Technologies is planning to develop
a full-scale demonstration of its Voith
HyTide tidal energy converter at the
Fall of Warness next year.
To provide support for the installation
of the turbine, a 13m monopile
foundation was required. Recently,
BAUER Renewables successfully
installed the drilled-in monopile
foundation structure.
An exceptional challenge was posed
not only by the drilling works at a
water depth of 37m, but also by the
extremely strong currents of up to
4.5m per second.
Using Mojo Maritime as its
operational partner, it worked with
NWI to test out a newly designed and
built seabed drilling rig from BAUER
Maschinen GmbH
The work was carried out from
from the DP vessel North Sea
Giant. Originally designed for oil

First Power

The North Sea Giant
and gas operations, which proved
very efficient also for this kind of
challenge.
The 23m long mono-pile with a
diameter of 2m was grouted into an
11 meter deep rock socket. The pile
will be the foundation.
“As a company specialising in
offshore foundation installations for
wind and tidal energy turbines, being
part of this project has provided

valuable experience for us, Simen
Hesleskaug, CEO of NWI said.
A drilled foundation of such
dimensions and under such
challenging conditions has never
been done before, and it proves
that with this new technology,
installation of foundations for the
renewable energy industry on
rocky seabed conditions can be
done efficiently, Hesleskaug said.

The Scotrenewables tidal turbine
device has generated power for the
first time.

West of Duddon Sands

The floating tidal turbine it has
been undergoing commissioning
since arriving in Orkney waters
in April prior to undergoing a test
programme at the EMEC tidal test
site.

DONG Energy and ScottishPower
Renewables, have decided to go
ahead with the construction of the
West of Duddon Sands offshore
wind farm in the Irish Sea in a 50/50partnership.

The SR250 tidal turbine generated
power for the first time during tow
trials with the MV Voe Viking in
Shapinsay Sound.

The total cost of construction is
up to £1.6 billion (approx. DKK 14
billion), which includes the cost to
construct the offshore transmission
assets. When the wind farm goes into
operation, these assets will be sold
to an offshore transmission operator
selected by Ofgem, and the costs
of the transmission assets will be
returned.

Equally important, the tow trials
have proved that the primary design
criteria of building a tidal turbine that
can be easily handled with a modest
sized work boat has been met.
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The production from West of
Duddon Sands is expected to be
equivalent to approx. 300.000
British households annual electricity
consumption.
It will consist of 108 Siemens
3.6MW turbines and have a total
capacity of 389MW.
This will make it among the largest
offshore wind farms in the world at
the time of commissioning in 2014.
Duddon Sands will be DONG
Energy’s ninth wind offshore wind
farm in the UK offshore wind sector.
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Deep Water Wind Power

Wind Cable

California-based Lawrence
Livermore National Laboratory
has signed a memorandum of
understanding with SWAY to look
at floating towers for wind turbines
located in deep water.

Nexans has been awarded a contract
by the project developer OffshoreWindpark RIFFGAT, owned by Enova
and EWE ENERGIE, to supply and
install the infield submarine power
cables and ancillary equipment
for the Riffgat offshore wind farm
currently under construction 15km
northwest of the German island of
Borkum.

Towers for offshore wind turbines
typically sit up to 30 m deep in
the water and are anchored to the
ocean floor.
Based on technology that was
originally used for deep-sea oil
drilling, SWAY has developed a
system to generate more offshore
power by locating turbine towers
deeper in the ocean -- at depths
from 60-400m. The turbines would
sit on top of the floating, tethered
tower.
Power generation from offshore
wind turbines is significantly higher
than onshore wind turbines. “We
have offshore wind resources in
California and the wind is blowing
all the time,” said Roger Aines,
LLNL’s Carbon Fuel Cycle Program
leader. “If SWAY has success in
Norway, the technology could be
useful in California.”

Lawrence Livermore has a long
history in atmospheric sciences
and scientists will provide
their expertise in wind energy
technology to help launch the
project internationally, nationally
and regionally.
The Laboratory works on
numerical weather prediction
models to predict power
generated by the wind, so that
wind farms can operate more
efficiently while providing more
power to hungry grids.
Predictive time frames range
from an hour ahead to days
ahead of time. LLNL scientists
plan to include ocean circulation
and wake turbulent studies to
determine the most suitable sites
for offshore deep ocean wind
farms.
Using this data, Aines said wind
operators can optimize the best
locations for wind farms, on or
offshore. In California, the only
option for offshore wind turbines
would be in the deep ocean, far
away from coastlines.

The Riffgat wind farm, covering an
area of 6km2, will comprise 30 wind
turbines providing a peak capacity of
108MW, sufficient to meet the needs
of around 100 000 households.
The Nexans facility in Hannover,
Germany will design and
manufacture just over 24 km of 33kV
XLPE submarine infield cables to
interconnect the wind turbines and to
link them to the offshore transformer
substation.
Nexans in Norway will be responsible
for the cable installation which
includes engineering, laying the cable
and pulling in each cable end to the
wind turbines, as well as protection of
the cables on the seabed using the
Capjet trenching machine.

Floating towers for wind turbines
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Hallin Installs
Atlantis Rotor
Hallin has successfully completed
the installation of the world’s most
powerful single rotor subsea tidal
turbine in Orkney Island, Scotland.
The company was contracted by
Atlantis Resources Corporation
(Atlantis) to provide specialist services
as an experienced integrated subsea
contractor to plan install the 1MW tidal
turbine AR-1000 at the EMEC site.
Tim Cornelius, Chief Executive
Officer of Atlantis said ”I am very
pleased with the successful
installation of the AR 1000 in
the EMEC test site.
The AR-1000 turbine weighs
in at around 145t was
re-deployed in the harsh
environment in between
the North & Norwegian
Seas around the Orkney
Islands.
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GNSS Contracts

Gyro USBL

Trimble has launched new
high-accuracy Global Navigation
Satellite System (GNSS) correction
technology. Called Trimble RTX
(Real-Time Extended), it combines
real-time data with innovative
positioning and compression
algorithms to deliver better than
4cm (1.5in) repeatable accuracy
with as little as one minute
convergence in selected areas.

VERIPOS, has recently been
awarded two major GNSS
positioning contracts from PT
Pageo Utama of Jakarta, one of
Indonesia’s leading independent
offshore survey organisations.

CSA International Inc, an
environmental survey company
working in the Gulf of Mexico,
has become the first organisation
in the world to purchase a
new, ‘calibration-free’ acoustic
positioning system launched by
Sonardyne International Ltd.

The new technology uses realtime data from a global reference
station infrastructure to compute
centimetre level positions based on
satellite orbit and clock information.

Under the first contract, involving
services in support of Total
E&P rig/barge movements and
geophysical surveys in the
Mahakam Delta, Balikpapan,
VERIPOS is to provide PT
Pageo-managed vessels with its
Ultra Precise Point Positioning
(PPP) service for decimetre-level
accuracies together with Verify
QC Tides software suites for realtime tidal estimation; associated
hardware being supplied includes
a series of proprietary LD3S/G2
integrated mobile receiver units.

Point Positioning
C-Nav, the supplier of international
GNSS Precise Point Positioning
services, was chosen by Fathoms
to meet its project’s tough
positioning requirements.
Fathoms, with offices in Somerset
and Caithness, UK was recently
awarded a survey for Kenya’s
Natural Resource Management
Project. Fathoms used C-Nav
positioning solutions when
surveying the Masinga, Kamburu,
Sasumua and Kdakaini lakes
supplying hydroelectric energy
and drinking water to the major
cities.
The surveys were not without
significant challenges including
contending with the lakes’
populations of hippopotami and
crocodiles; special precautions
were needed to ensure that the
animals were undisturbed and
that environmental impacts were
minimal.
Positioning throughout was
achieved with C-Nav2050M
GPS receivers and real-time CNavC1 RTG satellite broadcast
correctors.
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The contracts are for two, threeyear projects being carried out
on behalf of Total E&P Indonesia,
the country’s largest oil producer.

The second contract calls for
identical VERIPOS services and
equipment to be utilised by PT
Pageo for major geotechnical and
soil boring investigations being
carried out under the auspices of
Total in the Mahakam Delta.
MV Orogenics Geo, a vessel
belonging to Asian Geos, has
recently been mobilised for the
first phase of offshore soil boring
investigations while a shallow
draught vessel also seconded
from the Malaysian company is
due to begin shallow water soil
boring investigations in June.
Commenting on the contract
awards, Raymond Wong,
VERIPOS’ Asia-Pacific Regional
Manager said: “The award of
these contracts mark a further
significant stage in our continuing
long-term partnership with PT
Pageo Utama in support of its
specialist
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The GyroUSBL integrates
Sonardyne’s Lodestar Attitude
and Heading Reference System
(AHRS) and sixth generation (6G)
Ultra-Short BaseLine (USBL)
transceiver into a single unit and
was shown to offer significant
operational benefits during a deep
water ROV survey carried out this
summer.
Most USBL positioning systems
need to undergo a calibration
process to determine the precise
alignment offsets between the
acoustic transceiver and the
vessel’s own attitude sensors. This
is often a time consuming exercise
involving the vessel undertaking
specific manoeuvres over several
hours whilst all the necessary data
is collected and then processed.
With Lodestar GyroUSBL, any
sensor offsets have largely been
removed by the tight mechanical
coupling of the survey-grade AHRS
unit and the USBL array during
its assembly and calibration at
Sonardyne’s factory.
This integration also enables the
attitude sensor data latencies
associated with conventional USBL
set-ups, to be virtually eliminated,
further improving precision and
accuracy. Lodestar GyroUSBL
can therefore be deployed on
any vessel and put to work very
quickly without users first having to
perform a calibration.
The Lodestar GyroUSBL was
supplied to CSA as part of a
Sonardyne Ranger 2 positioning
system and was installed on an

Positioning

over-the-side deployment pole
fitted to the offshore supply vessel
‘HOS Sweetwater’. During the
survey, the Lodestar GyroUSBL
was put to the test tracking an
ROV as it descended to 1478m.
Out-of-the-box, the factory
calibration produced a slant range
accuracy result of 4.25m (0.3%).
For many projects, this
performance would meet
positioning specification however
it was decided that a single
calibration would be run to make a
fine determination of the pitch roll
alignment errors.
This further improved the slant
range accuracy to 1.9m, or just
0.13% of water depth.

Because of their versatility, USBL
systems are routinely moved from
vessel-to-vessel to support a wide
range of subsea tasks. As soon as
this happens, then the relationship
between USBL transceiver and the
attitude sensors is lost.
The only way to re-establish the
relationship is to re-calibrate the
system on the new vessel. As the
Lodestar GyroUSBL is a combined
unit, the precise alignment is carried
within the unit meaning that when
installed on a new vessel, a repeat
calibration is not required.
A simple ‘spin-test’, which can be
performed on-route to the vessel’s
work location, is all that is now
advised to verify the GPS antenna
offsets for the new installation.

Eddie Walsh, CSA Operations
Supervisor, said, “The performance
of the entire Ranger 2 system
was very impressive. In addition
to the pre-calibrated Lodestar
GyroUSBL, we were able to track
the ROV at a 1Hz update while
simultaneously tracking three
individual transponders using
different tracking scenarios.”
He added, “The through-life
savings in vessel day rates due
to the elimination of repeated
calibrations will ensure that the
Lodestar GyroUSBL will pay for
itself very quickly.
In the future, when we install the
system on a different vessel, we
can begin work with minimal vessel
delays.”

Sonardyne Lodestar Gyro USBL
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Clamp Improves Diver Safety
Reaching a new threshold in
underwater medical studies, the
Office of Naval Research (ONR)
announced Aug. 10 an innovative
capability for examining how cells
work at pressures far below the
sea surface.
Researchers at the Navy
Experimental Diving Unit (NEDU)
have designed, built and validated
a novel hyperbaric environment to
study cellular behavior at greater
depths. The joint ONR-NEDU
effort is designed to explore
advances to protect Navy divers
working at depths of up to 1000ft.
“This is a huge leap forward in
our ability to understand cellular
function at pressurized depths,”
said Cmdr. Matthew Swiergosz,
program officer for ONR’s
Undersea Medicine Program.
“This capability will bridge a gap
in our understanding of identifying
potential applications for diving
operations.”
Using a laboratory technique

Diving
Research
called patch clamping, in which
electrodes are attached to a
cell membrane and clamped,
scientists can now monitor,
stimulate and record the cell’s
electrical activity in a pressurized
environment.

payoff for the Navy and Marine
Corps, the patch clamping method
could also bring benefit to those in
the commercial diving community,
who are vulnerable to the same
hazardous conditions associated
with difficult underwater work.

Few studies have been
performed to address
the underlying molecular
mechanisms of diving disorders
such as decompression sickness.

In 2008, ONR began sponsoring
the work of principal investigator
Lt. Denis Colomb Jr., NEDU, and
partners including the University
of South Florida, Université Laval,
Arehart Model Makers LLC and
other NEDU personnel.

In addition to providing future

Clamp Improves Diver Safety
Trelleborg Offshore has developed
a new diver-friendly piggyback
clamp designed to improve safety
during installation. The company
developed the clamp at the request
of leading offshore construction
company McDermott in
collaboration with

Trelleborg Offshore UAE distributor, the
Unique Maritime Group.
The Trelleborg system includes the
use of edge-treated banding and a
new fastening system which eliminates
sharp edges, reducing the risk of cuts
to the diver.
The innovative design, which negates
the need to pass the band around the
carrier pipe to secure the piggyback
line, reduces handling and improves
installation efficiency and time, enabling
significant cost savings while increasing
diver safety.

Piggyback clamp
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Sean Brunton, operations manager,
McDermott Diving Division, commented,
“Improving diver safety is something that
is of paramount importance to us. The
Trelleborg piggyback clamp has been
central to our Zero Hand Injury Campaign.
As such, the clamp achieved our annual
President’s Award which celebrates
exceptional examples of performance and
initiatives relating to safety, quality, ethics
and productivity.”
Manufactured from marine-grade
polypropylene, the piggyback saddle can
fit carrier pipelines from 20”– 42” and line
sizes from 1.25”–3.5”. The one-size-fitsall design of the clamp can streamline
purchasing, enabling zero-waste bulk
ordering.
Chris Green, global customer group sales

Diving

DTL

Service Centre

Divex have been selected as
the main build sub-contractor for
the supply of a Deck Transfer
Lock (DTL) unit by Oceaneering
International, Inc (OII).

Divex now have a dedicated
Service Department. The
department aims to address
the various complex service
requirements experienced by
customers worldwide. This is
intended to enhance customer
satisfaction and improving service
and response times.

The DTL forms part of an overall
equipment spread for the Submarine
Rescue and Diving Recompression
System (SRDRS) OII are managing
on behalf of the US Navy.
The SRDRS is to be used by the
US Navy in the event a Disabled
Submarine (DISSUB) ensuring
that they are able to provide rapid
deployment of this worldwide
capable system.
The DTL is the ‘hub’ of the SRDRS.
The rescue vehicle upon return to
the SRDRS mates to the Pressurised
Flexible Manway (PFM3) on the
DTL allowing the submariners to
transfer to one of the recompression
chambers, which also forms part of
the SRDRS. The PFM3 has been the
subject of a separate development
project by Divex for OII.

Doug Godsman, Joint Managing
Director at Divex commented: “At
Divex we are totally committed
to delivering the best possible

professional after sales support
services and this newly established
dedicated department is a clear
demonstration of that.”
Led by Martin Robb – previously
Installation and Commissioning
Manager at Divex - the contacts
are: Cara Gill – Service
Administrator; Joe Cunnington
– Service Co-ordinator Emma
Scroggs - Service Administrator
Peter Wright – Service Project
Engineer

5 Year Plan
Bibby Offshore Limited is pleased
to announce it has entered into an
exclusive agreement to provide
Grup Servicii Petroliere SA (GSP)
diving and tie in services in North
West Europe for a period of 5 years.
The agreement is in support of the

GSP acquisition of the pipelay
vessel Acergy Falcon which will
be renamed GSP Falcon.
Bibby Offshore Limited will
support the agreement from
their offices at Ocean Spirit
House in Aberdeen.

The GSP Falcon.

manager, Trelleborg Offshore, said, “We
are continually developing innovative
polymer-based solutions to improve not
just the efficiency but also the safety of
the oil and gas industry.
“This is never more rewarding than when
we’re able to develop a bespoke solution
for a specific issue.
The clamps enable a wealth of benefits
but you can’t put a price on safety and
we’re incredibly proud that this solution is
set to significantly improve diver safety.”
Harry Gandhi, CEO, Unique Maritime
Group, added, “We’re pleased to have
been involved in the design of such
an innovative solution, which could
revolutionise the offshore oil and gas
industry’s approach to piggyback
installation.”
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AUV Salvage
Fukada Salvage and Marine Works has placed an order
with International Submarine Engineering for an Explorer
autonomous underwater vehicle (AUV).
The vehicle will be used for commercial survey operations
and is equipped with an EdgeTech 2200M sidescan sonar
and sub-bottom, an R2Sonics 2022 multibeam echosounder
and a SeaBird FastCAT conductivity, temperature and depth
sensor.
The Fukada Explorer will also be supplied with a lightweight,
self-articulating, ramp-based launch and recovery system
which will be installed on one of their survey ships, the
Shinkai Maru.
This will enable Fukada Salvage to launch and recover their
AUV up to Sea State 4.
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Multibeam Echosounder on AUVs
Kongsberg Maritime’s next
generation multibeam echosounder,
the EM 2040, is now available
with the HUGIN 1000 autonomous
underwater vehicle – AUV.
With improved resolution and depth
rating of 6000m, this provides a

substantial improvement from the
EM 2000 used in deepwater HUGIN
versions up to now. This solution
also gives substantial advantages
compared to the EM 3002 used in
HUGIN vehicles rated to 1000m.

and can operate at 200, 300 or
400kHz. All modes are available
with the HUGIN 1000. At 400kHz
the echosounder can operate on an
internal trigger, resulting in ping rates
exceeding 20Hz at low altitude.

The EM 2040 integrated with HUGIN
AUV uses a single RX transducer
system, which gives a maximum
coverage sector of 140deg. The
system has a large frequency range

At low altitude with a 0.7deg
resolution, 25μs pulse length and
dynamic focusing, resolution and
sounding spacing is better than 10 x
10cm.
The EM 2040 has so far been
used on a HUGIN 1000
operated by WTD71, a
research institution under
the German Ministry of
Defence, and with one
of Kongsberg Maritime’s
own HUGIN 1000 vehicles.
Several sea trials have been
conducted last April and May,
both in Horten and Eckernförde in
Germany.

A model of the integration in HUGIN.
The TX transducer is nearest the front

Image provided by a HUGIN running at 10m
altitude. The pole is 3.6m long
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OceeanServer
OceanServer Technology
has recently received
new orders for a total of
four Iver2 autonomous
underwater vehicles
(AUVs), two for US
end-users, one from
a European research
organisation and the first
for a South American
survey company.
The applications for the
vehicles include water
quality/environmental
monitoring, hydrographic
survey, navigation algorithm
development and general
educational research.

One of the awards for an
Iver2 EP30 resulted from
a competitive procurement
by Eltex Echipamente
Electronice Industriale in
Romania. Eltex expects
to develop and integrate
additional sensors for
educational research and
mapping projects.
The Applied Physics
Laboratory of the University
of Washington has procured
their first Iver2 AUV for use
in an ongoing research
project. The two remaining
vehicles will be sold through
YSI Environmental for use in

water quality monitoring and
general survey work.
All Iver2 AUV models come
standard with OceanServer’s
VectorMap Mission Planning
and Data Presentation tool,
which provides geo-registered
data files that can be easily
exported to other software
analysis tools.
This unique AUV design
has enabled OceanServer
to carve out a very strong
position in the research space
for Autonomous Underwater
Vehicles, sensors and
behavioural studies.
Recovering the AUV
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Auv for WHOI
The Woods Hole Oceanographic Institution (WHOI) and
the Consortium for Ocean Leadership (OL), has awarded
Hydroid a $1 million contract to provide autonomous
underwater vehicles (AUVs) and docking stations to
support the Pioneer Array of the Ocean Observatories
Initiative (OOI).
The Pioneer Array spans the continental shelf-break,
where water depths drop quickly from about 100m to
greater than 500m over a distance of about 40km. The
shelf break is a region of energetic and important ocean
variability, a boundary region between cool coastal waters
and warmer offshore and Gulf Stream waters.
Biological productivity and variability are strong, and a
goal of the Pioneer Array is to understand the interplay of
physical and biological processes across many scales,
from hundreds of meters to hundreds of kilometres.
The Pioneer Array AUVs will be dedicated to sustained
operation in the vicinity of the shelf break, with each
vehicle capable of making more than 50 missions per
year in water depths up to 600m.
“AUVs are a critical tool to rapidly sample variability on
dynamically relevant scales within the complex frontal
system,” said Al Plueddemann, a WHOI senior scientist
and project scientist for the Pioneer Array.
“This capability is key to improving our understanding of
interactions between the continental shelf and slope.”
The OOI, a project funded by the National Science
Foundation (NSF), is planned as a networked
infrastructure of science-driven sensor systems to
measure the physical, chemical, geological and biological
variables in the ocean and seafloor.
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Think Ink

More than 25 years ago, Schilling Robotics embarked on
a mission to revolutionise the effectiveness and efficiency
of remote control in the deep ocean.
“This meant concentrating on two principal areas,” said
Tyler Schilling, CEO of Schilling Robotics. “Firstly, we
wanted to look for ways of increasing the availability time
of the systems as much as possible.
The second focused on designing the systems to be
as easy as possible to operate, in order to improve the
proficiency of the widest cross-section of users and
operators in the marketplace.”
“Maximising the duration of time the piece of equipment
was available clearly involved working on its fundamental
reliability. How many times did it work properly when a
switch was turned on? Importantly, when it did need a
service and repair, how quickly could it be brought back
into productivity?”

Making things easy to service and to work on was a major
part of Schilling’s original doctrine. It wasn’t really until the last
couple of years, however, that the company added a whole
new level of requirements to that objective. It wanted to make
all the service and repair functions on the ROV able to be
accomplished in under 60mins.
The metaphor we used in the design, was the cartridge from
an inkjet printer. The printer manufacturers realised that if this
process it was not made easy for the printer users to do, their
market would be a lot smaller than they enjoy at the moment.
“The cartridge is an amazing thing when you study it from a
technical perspective,” said Schilling. “When you snap the
cartridge in and out of the machine, you are making a precise
mechanical connection, as well as making four to nine electrical
connections in the right sequence. You are also making a fluid
connection.
“In the design of the latest ROV equipment, you will see
this same ethos embodied in some of the design areas. For
instance, the hydraulic power system that we have designed,
allow the pumps to be replaced in about 45mins, or the entire
hydraulic power unit to be swapped out in less than 60mins.
“On previous ROV designs, similar jobs would take from 4–8
hours and that was if you were doing it correctly. Not doing it
correctly was an opportunity to do it twice.
“What our clients told us was that in the availability equation, it
was nowhere near as important for us to take 45min tasks and
figure out how to make 15mins long, as it was to take 4–8hr
tasks and make them 1hr long. We have now done this with

ROV Combats Terrorism
VideoRay has been awarded a
$2.2 million dollar contract by the
Combating Terrorism Technical
Support Office (CTTSO) of the US
Department of Defense to modernise
the United States Coast Guard’s
(USCG) fleet of VideoRay remotely
operated vehicles (ROV).
VideoRay systems have been
employed by the Department of
Homeland Security at various ports
since 2003, inspecting ships and
harbor infrastructure.
The ROVs have been used for both
routine and emergency responders
to inspect ship hulls and individual
pilings of piers and bridges for
explosive devices, to help direct
divers to an area of interest, to search
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The VideoRay ROV

the hydraulic power system with the control system and it is
also delivered in the electric power system.

Automation
“For many years, we have been concentrating on the easeof-use of the machines. We are big fans of automation
– finding ways to make machines do things automatically
that the operator would otherwise have to do manually.
The reason for this is that in many cases, automation can do
things both faster, and with a higher degree of proficiency
and quality, than a human operator can.
“ The latest systems we have developed, for example, can
automatically insert a hot stab into a receptacle using vision
and other tracking solutions by the operator simply telling
it to. Software controls both the motion of the arm and the
motion of the ROV system.
“The sort of areas we are currently working on are likely
to revolutionise efficiency in the deep ocean. We are
cooperating closely with FMC, which owns 45% of the
company, towards future implementation of both the
automation of ROVs and seafloor equipment, with the
overall objective of minimising the time it takes to perform
both the installation and repair operations at sea.
Vessel costs have grown to a point where it costs as much
as nine dollars per second to operate. Finding solutions
for availability, as well as solutions for rapid high-quality
performance of the tasks, is absolutely essential.

for and recover evidence which has
been discarded in a body of water,
and to inspect an object or area of
interest before deploying divers.
This contract will update all USCG
VideoRay ROVs to the latest
technology, including sonar, an
improved non-acoustic navigation
system, video enhancement,
advanced ship hull inspection
capabilities, and other improvements
required to expand their role and work
in challenging conditions.
The CTTSO and USCG project
includes requirements for 100%
search coverage while assuring 100%
probability of detection (POD) in very
strong currents, with low visibility
water.

Panther XT Plus
Saab Seaeye has delivered a new Panther XT Plus to the
Canadian company Pro-Dive Marine Services.
The vehicle comes replete with a Saab Seaeye tether
management system (TMS) fitted with two cameras as
well as an A-frame launch and recovery system (LARS),
upgraded to Atex Zone ll specification. The package also
includes a snubber-rotator upgrade for safe recovery.
While the Panther XT Plus is an electric remotely
operated vehicle (ROV), its large power-to-weight ratio
allows it to do the equivalent of a small hydraulic workclass ROV.
The introduction of the new powerful Panther XT Plus
concept comes as operators are increasingly attracted
to the advantages of electric ROVs. The vehicles are
cheaper and they also have a lower cost of ownership.
They require about a quarter of the deck space of an
equivalent hydraulic vehicle and needs fewer crew.
However, they can tackle most work tasks including drill
support, Inspection, Repair and Maintenance (IRM),
survey and some construction tasks.
The vehicle contains ten powerful thrusters, which will
hold it steady in strong cross currents, making it ideal
for a range of work and survey tasks. The number of
thrusters gives it a high degree of redundancy.
The ROV comes with a pair of Schilling Orion
manipulators, one four function with a 7.8in gripper and
the other seven function with a 3.8in PA gripper.
Also included is a manipulator-held hydraulic cleaning
brush tool, and a cathodic protection (CP) contact probe.
In addition to operating larger and heavier manipulator
arms, the ROV’s higher payload allows a greater range of
tools and sensors to be fitted.
The Pro-Dive vehicle itself comes ready to take additional
sensors and is fitted with an Imagenex 881A sonar head.
Also onboard is a Seaeye wide-angle, low-light colour
camera, a Kongsberg high-definition mono low-light CDD
camera and a Kongsberg colour zoom camera. The
whole operation is managed from a purpose made Lloyds
certified 16ft control cabin.
Pro-Dive Marine Services has grown since 1983 to
become a major operator in the region where they
provide ROV and diving services, construction and drill
support, concrete mattresses, offshore grouting, subsea
markers, offshore project support staff and subsea
engineering.
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As a member of the Center for
Robot-Assisted Search and Rescue
(CRASAR)’s Without Borders
programme, Sean Newsome and
Jesse Rodocker of SeaBotix went
to Japan to assist with relief efforts
following the earthquake and tsunami.
A total of four underwater ROV
systems were brought as part of the
effort, including a SeaBotix SARbot,
SeaBotix LBV300-5, Seamor and a
AC-ROV. The trip was funded through
the National Science Foundation and
donations by companies participating.
Upon arrival, the team met up with
locally-based International Rescue
Systems (IRS). The equipment and
team were loaded into three small
vehicles for transport north. Efforts
were to begin in Minamisanriku-cho
located in the Miyagi prefecture. It
was very badly devastated by the
tsunami.
The town is heavily dependent on
fishing and Mayor Hitoshi Sato hoped
that the port could be inspected for
debris that might prevent fishing
boats from entering.
The SARbot system was mobilised as
it offers rapid setup and deployment.
Conditions were reasonable with only
light rain and wind. Visibility was poor,
but the onboard Tritech Gemini 720i
imaging sonar provided exceptional
imagery.
The following day was planned as a
full on-site survey of the port using
two ROV systems. Along with the
SARbot, a Seamor fitted with a
Sound Metrics Didson imaging sonar
was to be used.
Set in separate areas, the SARbot
was able to not only survey with sonar
and video, but also provide accurate
positional data with the fitted Tritech
Micron Nav USBL positioning system.
Post-tsunami debris. Note the car on top
of building Right: SARbot LBV300-5
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amount of debris up to the water’s
edge, and suggested further
modelling of this phenomena
would be needed in order to
respond to future events with
greater accuracy. Following the
research, the mayor publicly
stated that the port facility would
be reopened.
The team then mobilised further
north to Rikuzentakata where
the devastation was equally as
bad. The group were requested
to search debris areas for victims
of the tsunami. This came as a
surprise, as the team expected
to spend more time evaluating
critical infrastructure.
The team mobilised to the first
site where shallow water debris
piles were located near shore.
It was felt the SARbot was the
best system for the job due to
the portability and rapid setup/
deployment.
The water was quite shallow,
but near the debris was very
dangerous. Several potential
entanglements prevented divers
from entering the area due to
the dangers, making it a perfect
environment to deploy ROVs.
Several hours were spent visually
searching the area and no victims
were found. The general thought
was that any victims caught in the
debris would likely be intertwined
with the debris and not outside
where the ROV could see.
With the area cleared the team
mobilised to a new area – a small
cove where surrounding homes
had been destroyed and pulled
into the water. Again the area
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proved too dangerous for divers as
inspections were to be conducted
under and in the debris.
The SARbot was quickly deployed with
initial searches conducted of the seafloor. Using the tracking system and
sonar the SARbot was able to conduct
transect search patterns where
moderate levels of debris were found.
Upon clearing the seafloor attention
was refocused to the floating debris,
including the top of a house. Operating
just below the surface the SARbot
flew into the debris and under the
roof. Again using the tracking system,
the team was able to visually inspect
the underside of the roof and debris
through transect survey lines. The next
day’s operations would be to continue
efforts in searching diver-prohibited
areas for victims.
First on the list was along the canal
opening into the harbor where several
homes and civil structures were
destroyed. The morning location was
at the footing of a bridge that had
collapsed. SARbot was once again
deployed and able to search around
the bridge footings and under another
debris pile.
With the area cleared the team
moved on to another small cove
similar to the previous day’s work.
The SARbot was deployed and used
to clear the seafloor where a car
was found along with various other
debris. During the SARbot work the
Seamor was also used.
The final day would see a short
morning search conducted in the bay
outside Rikuzentakata. An area filled
with civil structure debris was searched
with the SARbot providing the location
of only small amounts of debris.
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Kreuz Subsea Boosts Fleet With Saab Seaeye
After winning a five year contract with Shell in Brunei,
Singapore based Kreuz Subsea has added a Saab
Seaeye Cougar XT to its ROV fleet.
Particularly manoeuvrable, the Cougar XT’s greater
control and response comes from its six thrusters: four of
which are vectored horizontal thrusters and two vertical.
Each thruster has velocity feedback for precise control
in all directions and is interfaced to a fast-acting control
system and solid-state gyro for enhanced azimuth
stability.
The Cougar XT configuration chosen by Kreuz
in conjunction with Oceanvision, Saab Seaeye’s
Singapore-based distributor and Far East service hub,
makes the ROV a versatile light work vehicle
suitable for a wide range of operations.
It includes a Tritech Super SeaKing Sonar; a
Kongsberg high-definition low light camera
and a colour zoom camera; a dual five function
heavy duty manipulator; and a CP proximity
probe and contact probe.

A tether management system is also
supplied with a stainless steel cage
and 200 metres of tether, along with
its own Seaeye mini wide-angle black
and white camera.
An A-frame launch and recovery
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system is included with 1600m of
armoured umbilical.
The whole system comes with
its own purpose-built 20ft airconditioned control and workshop
container.

Cougar XT

ROV-mounted Thickness Gauge
Cygnus Instruments has launched
a new range of ROV-mountable
devices. The new gauges are
designed to work at greater depths,
streamline the measurement process
and provide good functionality.

The standard system will continue to
be supplied with Cygnus’ standard
Windows-based software, CygLink,
for independently monitoring,
recording or logging thickness
measurements.

With two new models pressure rated
to 2000 and 4000msw, the gauges
break new ground with optional
on-screen video overlay of thickness
measurements, allowing ROV pilots
to guide the ROV whilst viewing
measurements simultaneously. It
is also the first Cygnus device to
offer user-selectable output data in
both RS-422 and RS-232 without
the need for a converter for use with
multiplexers.

With functionality a priority, these
latest units provide a switchable
deep coat mode for measuring
through coatings 20mm thick,
a removable cover plate for full
serviceability and industry standard
wet mateable “MC” style underwater
connectors.
There is also a safety pressure-relief
valve and securing eye for added
security.

Subsea 7 XLX
Forum Energy Technologies (FET)
has sold two of its Perry Triton XLX
ROV systems to Subsea 7. The
system was mobilised onboard the
Grant Candies construction vessel at
the end of June, in support of a threeyear life-of-field contract.
This order further increases Subsea
7’s fleet of Perry ROV systems
following their purchase of two XLS
systems last year.

ambient pressures, thus eliminating
the need for large, complex pressure
vessel assemblies.
The Triton XLX is powered by a
single high pressure unit assembly
consisting of a Sub-Atlantic
150HP/200HP and is designed to
accommodate upgrades for 250HP
applications.
The Tritron XLX

The XLX is the latest
generation in the
successful Triton
series of vehicles
and features a
number of product
enhancements,
including the ICE
control system. It is a
proprietary, all-inone solution offering
onboard processing,
data communication,
sensor circuitry,
advanced diagnostics
and power regulation.
The subsea
components of ICE
operate in oil at
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ROV Simulation
Marine Simulation LLC announced
today the release of ROVsim2
O&G and ROVsim2 Pro – their
new family of next generation
undersea robotics training
simulator systems. ROVsim2
reflects an important step in the
development of 3D simulation and
integrates a number of important
new features and enhancements,
including:

l Full serial communications (RS
232, RS422, etc) support so the
simulator software can be integrated
into custom control consoles and
send data to external devices such
as chart plotters and instrument
displays.
l Extended support for Windows 7
64 bit operating systems enabling
even larger and more complex

mission areas than before.
Since its initial launch in 2006,
ROVsim has become one of the
most popular ROV training simulator
systems on the market today.
ROVsim and vSHIP simulators
are being used world wide and are
currently in use in over 60 training
facilities and schools in 20 countries.
ROVsim2 is expected to be
available for delivery later this year.

•Five new Oil and Gas missions,
including two new anchor and
suction piling support missions
that can be used independently
of or fully integrated with Marine
Simulation’s vSHIP ship simulator.
l Four new Search and Recovery
missions, including an airliner
“black box” recorder recovery
mission modeled after the recent
Air France recovery effort.
l A variety of new ROV tools,
including 7, 5, and 3 function
manipulators, cathodic potential
(Cp) probe, ultrasonic thickness
probe and laser measuring devices
ROVsim2 O&G

Super Mohawk II
Forum Subsea Solutions has
sold a Sub-Atlantic, Super
Mohawk II ROV system to Abyss
International Benthic Exploration
S.A.R.L. of Montpellier, France.
The Super Mohawk II is an ROV
system suitable for observation,
survey, pipe-lay support, light
to medium work and NDT
inspections. Abyss International
will use this system for inspection,
survey and intervention work
in North and West Africa on
contracts for several key, high
profile clients.
The purchase of the Super
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Mohawk II ROV system gives Abyss
International the opportunity to
provide long standing customers, as
well new customers a high quality
ROV service, holding ISO 9001 and
ISO 14001 certifications.
The Super Mohawk is an especially
good fit because it can perform
many of the tasks carried out by
work-class vehicles.
The 2000m rated Super Mohawk
with advanced subCAN control
software will be delivered in
October 2011 with full Launch And
Recovery, Tether Management
Systems and Control Van
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Super Mohawk II ROV

EMAS ROV Sonar

Hallin Marine Australia has mobilised
a Construction Class remotely
operated vehicle system, C-ROV,
onboard the support ship Go Altair.
The system will be used to carry out
a programme of pipeline and platform
inspection on behalf of AGR Asia
Pacific in Bass Strait off the southern
coast of Australia.

BlueView Technologies, is
delivering its 2D Deepwater
Imaging Sonar systems for
integration onto EMAS’ new workclass ROVs. The 4000m deepwater
systems utilize BlueView’s new
S2 oil compensated electronics
to deliver crisp, real-time sonar
imagery and accurate data.

The C-ROV is an in-house Hallin
design vehicle and one of eight built
by the company’s own manufacturing
division in Singapore. The workclass
C-ROV represents a growing fleet
of vehicles to be based at Hallin
Australia’s headquarters in Perth.
The 100 horse-power vehicle was
mobilised from Perth to Melbourne
and successfully installed onto the
vessel prior to commencement of the
offshore programme in mid-July.

“EMAS is constantly investing in
new technologies to enhance the
capabilities and efficiencies of our
fleet. The BlueView imaging sonar
systems does that for our ROVs,
by providing operators with
real-time imagery and data,
making navigation easier. It
also expands our monitoring
and inspection capabilities,”
said Lionel Lee, EMAS
Group Managing Director.

“This contract represents Hallin’s
first venture into the ROV market in
Australia,” comments Hallin Australia
Operations Manager Mark Badham.
“Hallin decided to base these vehicles
in Australia permanently as part of its
commitment to building its business in
the region.”

“Delivering our latest high-resolution
acoustic imaging and measurement
solutions to EMAS continues to
expand our presence in the offshore
ROV market,” said Lee Thompson,
BlueView CEO/CTO. Thompson
added, “We are very excited to
serve the offshore ROV market
by providing them with the latest
acoustic imaging and measurement
technology to improve operational
efficiency.

2D
Deepwater
Imaging Sonar

V8 Sii Recovers Missing Boat
The small trolling boat Mona III that
sank off the coast of Simrishamn
in April has been recovered from
a depth of 70m by the Swedish
Maritime Administration with
the assistance of a V8 Sii ROV
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provided by Ocean Modules.
The boat boat will be investigated
for clues that may explain the
unexpected and sudden disaster
that led to three fatalities.
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Gap Fill Sidescan Sonar
A feature of traditional sidescan
sonars is the so-called nadir gap.
This is an unsonified area directly
under the sonar. Overlapping runs
are often required to eliminate this
information gap, increasing AUV
bottom survey mission times.
Side Scan Sonar
Imagery

BlueView Technologies has
been looking at this issue and
has developed two solutions.
One system employs BlueView’s
2D forward-looking sonar
systems while the other uses
MicroBathymetric down-looking
sonar to significantly increase area
coverage rates.
Earlier this year, Oceanic Imaging
Consultants (OIC) completed
integration of an “off-the-shelf”
BlueView 2D Imaging Sonar within
its GeoDAS-GD (Generic Digital)
product line.
“Using the BlueView forwardlooker installed ahead of the
side-scan to fill the nadir gap gave
us both an alert system to survey
ahead for possible hazards while
eliminating the nadir gap” said
Thomas B Reed, president of
Oceanic Imaging Consultants.
“By eliminating the nadir gap,
we would also increase survey
efficiency, by guaranteeing that
targets were detected, and
eliminating the need to waste
survey time running gap-filling
lines.”

2D Gap Fill Imagery

GeoDAS screen capture showing a BlueView P450-45 2D imaging Sonar used as
a gap-filler for Falmouth Scientific’s HMS-1400 side scan sonar system

“The imagery and data delivered by
the BlueView 3D MicroBathymetry
sonar are impressive, and the singlepass coverage is nearly doubled to
dramatically improve coverage rates,”
stated Kevan Murphy, the technical
lead on the CCD programme at Atlas
Elektronik UK.
Graham Lester, Director of Hydroid
Europe, said, “The combination of the
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The seamless bottom coverage
significantly reduces mission time,
providing full swath coverage
classification data on targets of
interest.”

Side Scan Sonar Imagery

The integration followed Hydroid’s
and Atlas Elektronik’s successful
integration of BlueView’s 3D
MicroBathymetry sonar as a high
resolution 3D gap filling system for
a UK Ministry of Defence project.
The Atlas Elektronik UK Classiphi
software fuses BlueView 3D
Microbathymetry sonar data with
side-scan sonar data gathered by
a Hydroid Remus 100 to provide
seamless imagery across the
entire survey swath.

new BlueView 3D sonar, Hydroid
REMUS 100 and Atlas Classiphi
post-processing software delivers
a unique new autonomous seabed
survey capability.

2D Gap Fill Imagery

Atlas Classiphi software screen capture showing a BlueView MB2250-45 3D
MicroBathymetry Sensor used as a side scan gap-filler on a Hydroid Remus 100
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REDEFINING UNDERWATER INSPECTION
Developed in direct response to customer
demand for a wider angled high definition
underwater video camera with no optical
compromises for challenging inspection tasks
such as pipe surveys, Kongsberg Maritime’s new
OE14-502-WA offers an angle of view up to 70°
diagonal in water while retaining superb image
and colour quality and none of the optical
aberrations often associated with wide angle
viewing.

y High Definition Compact Colour Zoom
Inspection Camera
y 800TVL/PPH Horizontal Resolution (min)
y 70° Angle of View in Water
y No Optical Aberrations
y Multi-Standard Video Capability
y Coax or Fibre Output (HD-SDI)

The New Wide Angled OE14-502-WA

Kongsberg Maritime Ltd Telephone: +44 1224 226500
Email: km.camsales.uk@kongsberg.com
2
139www.km.kongsberg.com/cameras

UT September 2011

Sonar

Sonar
Mammal Detection
Just as birds sometimes fly into the
rotors of wind turbines, so marine
mammals may swim into the rotors of
subsea turbines. Although the rotary
speed of the subsea system is much
slower, it is still a potential problem
for both the sealife and the subsea
hardware.
This prompted Tritech to develop
SeaTec, a mammal detection system
which provides an early warning of
the presence of sea mammals, in
the vicinity of subsea marine current
turbine structures. It has the ability to
differentiate between a living animal
and a piece of inert debris.
The Gemini SeaTec system uses
the industry standard Tritech Gemini
720id multibeam sonar coupled with
bespoke movement detection software
to provide a valuable tool for the
tracking of marine life around subsea
turbine structures.
The logged data can be stored for
analysis and used for environmental
assessment as part of the current
turbine development process. It can

Tritech’s Gemini Sonar
also be used in windfarm seabed
surveys, windfarm pre- and post-cable
lay operations and scour monitoring.
The sonar features a 120deg field-of-

view and a range of up to 120m (395ft).
There is an integrated velocimeter
for accurate ranging. It is available
in a titanium housing for long-term
deployment

Seatronics
Seatronics has added a full suite
of quality underwater sonar survey
equipment from EdgeTech. This
$434,000 deal with EdgeTech
compliments Seatronics’ rental pool
with the latest in technology. The recent
investment consists of

DSS Tow/ROV Side Scan and
Sub-bottom profiling system. The
unique configurations acquired by
Seatronics allows the units to easily
convert from tow body to ROV
mounted sonar solution and operate at
depths of 3000m.

Two EdgeTech
4125 Side Scan
Sonars useful for
shallow water survey
applications and
search and rescue
(SAR) operations.
Two EdgeTech 4200
Side Scan Sonars
configured for
almost any survey
application from
shallow to deep water
operations.
A subsea turbine
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Two EdgeTech 2000-
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EdgeTech Survey suite

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

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

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

Emu Uses Easytrak Nexus
The Easytrak Nexus has been successfully deployed on
various subsea tracking surveys across the globe since
its introduction in 2009. It is currently being used nearer
to home during the geophysical survey of sections of the
North Sea, close to shore.
The Geosurvey Department of Emu, a marine
development, research and planning company based in
Southampton, is using the Applied Acoustics’ system on
several high-resolution Windfarm Engineering and UXO
(unexploded ordnance) surveys off the east coast. It is
currently on the 12m vessel Emu Surveyor, being used to
track towed sensors in less than 5m of water. Two further
Nexus systems are on hire, one on the 24m survey vessel
RV Discovery and one on a charted vessel Nabcat II.
Emu has found the Nexus system useful in shallow water
environments compared to other ultra short base line
(USBL) systems they have used. Easytrak Nexus is a rackmounted USBL positioning system incorporating digital
spread spectrum technology in its design.
This reduces the transmitted acoustic signals’ susceptibility
to interference, enabling the calculation of accurate
positioning information. The technology also rejects
unwanted reflected signals that have made operating in
challenging locations such as ports and harbours difficult in
the past.
“We undertake a wide range of geophysical and
hydrographic surveys for a variety of customers including

Wind Farm

scour monitoring, pipeline surveys and ports and harbour
surveys in addition to the coastal windfarm engineering and
UXO survey we are currently engaged in,” said Richard
Hamilton, Marine Geophysicist with Emu, “and of course in
each case we always employ the latest technology from our
survey vessels to provide cost-effective, world-class results.
The selection of the Easytrak Nexus system for positioning
and tracking towed sensors is yet another example of us
sourcing the best kit available.”
The North Sea survey work currently being undertaken by
Emu represents the early stages of significant windfarm
expansion plans formulated by the UK government that is
committed to raising the proportion of energy derived from
renewable sources from 2.4% to 15% by 2020.
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Underwater Vehicles

U n d e r w a te r

Vehicles

£1 Million Orders
Kongsberg Maritime has won an order of over £1 million
from Fugro. Kongsberg Maritime will supply a range of its
latest high resolution cameras and Mesotech scanning
sonar systems as part of Fugro’s 2011 remotely operated
vehicle (ROV) sensor refurbishment and newbuild
programme.

The other equipment purchased includes the latest low
light, OE13-124/125 BIT navigation camera, the OE14366 colour zoom camera, the OE14-376/377 colour
light ring camera, the OE15-108 general purpose mono
camera together with the latest ultra high resolution
imaging sonar.

The contract represents Kongsberg Maritime’s fifth
consecutive year as prime camera and scanning sonar
supplier under a consolidated supply framework with
Fugro. By the end of this project the underwater camera
supplier will have delivered over 500 cameras to Fugro
to date.

Bill Stuart, Sales Manager at Kongsberg Maritime said,
“Our team has worked hard to develop and maintain a
fruitful relationship with Fugro and we are pleased that
orders have increased year on year.

Over 2011, Kongsberg Maritime will supply more than
170 high resolution underwater cameras and over 40
avoidance sonar systems for use on Fugro’s existing
global fleet of ROV systems and the company’s planned
newbuild ROVs. These include its own in-house
designed and built FCV 3000 and FCV 2000 workclass
ROV systems as well as the new Lynx and Panther XT
Saab Seaeye ROVs.
The order includes a number of the latest OE14-502
multi standard high definition (HD) cameras, an indication
of the company’s increased investment in this latest
technology.

This latest order reinforces Fugro’s satisfaction
with the products and services we offer and gives
us confidence that we can continue to build on this
success and support Fugro’s future demanding ROV
imaging requirements.”
Jim Mann, Global ROV Manager for Fugro concured,
“Relationships with our supply chain, such as the one we
have with Kongsberg Maritime, are important in ensuring
our ROV delivery and refurbishment schedules can be
met, even when we have to re-direct an ROV System to
another area at the point of delivery where minor changes
are required in a rush to meet contractual specifications;
for instance changing from PAL format TV to NTSC when
the ROV relocates from Europe to the Americas.

Ocean Modules
The Swedish company Ocean
Recycling has recently used an Ocean
Modules V8 Sii ROV for advanced
salvage operations in oceans and
lakes. The company, however, has
recently located a much older wreck.
Found off the coast of Gotland, it
could possibly be a ship belonging to
Danish king Valdemar Atterdag.
According to legend the ship sank
after departing from Visby in 1361
containing three barrels of silver and
gold collected in exchange for the
lives of the island’s inhabitants.
Ocean Recycling using an
Ocean Modules V8 Sii ROV

An FCV 2000 workclass ROV
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News
Greatship Subsea

Greatship Subsea Solutions
(Australia, Singapore, India)
and Gregg Marine, Inc. (USA)
have formed a strategic alliance
to offer fully integrated subsea
geotechnical site investigation
services on a global basis.
By combining Greatship’s fleet
of new offshore support vessels,
experience in marine operations,
and subsea execution capability
with Gregg Marine’s seabed
drilling and site investigation
technologies, the new venture
plans to offer state of the art
comprehensive solutions in from
the shallow to ultra-deep water
environments.
Additionally, following successful
sea trials offshore western
Canada last month, the first
Gregg Seafloor Drill system has
been contracted for an offshore
site investigation program in Asia
commencing in September, 2011.
Production planning of a second
Gregg Seafloor Drill is already
underway with delivery expected
in mid-2012.

Clough
Clough has agreed to sell its
offshore Marine Construction
Division to SapuraCrest Petroleum
Berhad (SapuraCrest), a company
listed on the Malaysian stock
exchange, for gross proceeds of
approximately AU$127m in cash.
The companies have entered
into a conditional Master Sale and
Purchase Agreement with certain
conditions precedent.

chartered Normand Clough vessel,
and its investments in specialist
engineering businesses, OFI
and Peritus. Relevant contracts
including the Chevron Gorgon
Domestic Gas pipeline project are
proposed to be novated.

ECDIS Simrad
UK based ECDIS training and
consultancy company ECDIS have
signed a new agreement with
leading manufacturer Simrad, to
provide flag-state approved training
on Simrad’s CS68 ECDIS software.
The agreement has seen the
installation of a Simrad terminal in
ECDIS Ltd’s e-Navigation Centre,
as well as the ability to provide
mobile generic and type specific
training on Simrad ECDIS software.
Having been designed to withstand
the roughest conditions at sea, it
features a shock-mounted central
processing unit and a choice of
input devices.

BlueView SeeByte
BlueView Technologies and
SeeByte have agreed to expand
the capabilities of BlueView’s
sonar systems with advanced
sonar analytics software from
SeeByte.
BlueView Technologies COO
Jason Seawall commented,
“Having successfully worked

with SeeByte in the past and
witnessed the impact of their
software when utilized with
our sonar, we believe that this
agreement will take BlueView
to a new level by enabling
advanced features that our
customers will find invaluable.”

Ashtead MacArtney
Marine Rental company, Ashtead
Technology, announces the
appointment of MacArtney Norge
A/S as Ashtead Technology agent
for the Nordic Region.
MacArtney is a well established
global supplier of underwater
technology, specialising in the
design, manufacture, sales
and service of a wide range of
systems.
MacArtney will provide Ashtead
Technology’s full equipment rental
fleet, incorporating Positioning
Equipment, ROV Sensors,
Hydrographic and Geophysical
Equipment and IRM, NDT and
Diving Equipment to customers
in the Nordic region, from their
base at Stavanger. A technical
workshop and support facilities
will also be provided from the
new MacArtney base.
Ashtead Technology view the
appointment of MacArtney as
a significant step in plans for
geographical growth.
MacArtney’s
Facilities

Clough’s offshore Marine
Construction Division includes
the derrick lay barge, Java
Constructor, and associated
marine construction equipment.
Also included will be Clough’s
interest in the Clough Helix Joint
Venture, which operates the
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Hydraulics

Hydraulics
Bosch Rexroth Further Extends into Hydraulics
Bosch Rexroth has now completed
the acquisition of Wakefield-based
Hagglunds, bringing expertise in
the marine and offshore markets to
the drives and controls company. In
addition to the availability of large
hydraulic motors, it provides an
extended knowledge base, a wider
range of hydraulic components,
including large pumps and large
hydraulic cylinders.
The catalogue now includes
designated power unit, European
PEC) revision C design and PAC
(for the American market) units.
These standardised modular units
feature closed circuit hydraulics with
a vertical design to reduce the overall
footprint. They can be customised and
have proven popular in a number of
offshore applications.
The new 10 000ft2 power unit build
facility in Wakefield allows the
specialist design of unique hydraulic
systems. This provides an opportunity
to develop customised systems for
the offshore environment using a
combination of closed and open
circuits.

customers with information and layout
possibilities, while enabling fabrications
such as tanks and structures to be
designed.
The fabrications can then be
manufactured by offsite specialists to
specification. This keeps the assembly
and testing plant clean from fabrication
contamination.
The offshore industry invariably
demands documentation to prove
the systems have been tested in
accordance with DNV, Lloyds, NDM
and Norsok. Bosch Rexroth has
extensive knowledge in this area.
It removes the need to write long
specifications or spend time handling
interfacing issues from more than one
supplier.
The company has also worked on
offshore applications such as ROV and
A-frame systems, carousel systems
and active heave compensation
systems. A fully containerised system is
suitable since the complete system can
be designed and fully tested including
the controls prior to delivery.

The Solidworks 3D design means that
the units make maximum use of the
available space and functionality.

A comprehensive factory assessment
test ensures specification compliance
so it can be installed on deck and
commissioned in a short space of time.

Rendered drawings provide

Bosch Rexroth has recently worked

The main assembly area at Wakefield.
No fabrication work is done in house
keeping the assembly and testing plant
very clean as required
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The SMD winch module with Hagglunds
winch drive motor and brake assembly

with SMD in order to provide a
number of large winches. The
hydraulic system would normally be
supplied separately from the winch
but in this case SMD provided the
winch fabrication module and Rexroth
designed and built the hydraulic
system, including the winch drive
motor and brake assembly within and
around the module.
This approach improved the overall
package by reducing the amount
of piping used. This allowed the
hydraulic system and control to be
placed right next to the winch, which
reduces the time spent assembling
on site.

Containerised power unit rendered Solidworks
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Lubricants

Offshore Lubricants
In recent years, the offshore industry
has looked in increasingly remote
locations, often in deep waters, in
its search for hydrocarbons. Here,
equipment reliability is at its most
critical.
“Lubricants and functional fluids
are not always given appropriate
recognition as having a critical role
or being a highly sophisticated
component of almost every
mechanical system used in offshore
operations,” said Tony Globe, business
development Manager, Aviation and
Energy Lubricants at Castrol. “In
many cases, however, they form a key
interface between linked components
of a much larger, complex system.”
Selecting the correct lubricant requires
early engagement between all parties
if the optimum solution is to be
delivered within project timescales.
Two important and connected factors
need to be taken into consideration.
Moving into harsher operating regimes
will often involve more than one “new”
set of conditions. Ultra-deepwater
developments, for example, may also
involve high-pressure and/or high
temperature reservoir conditions,
and the impact of these must be
considered in combination.

Secondly, introducing any new
combination of hardware, operating
regime and lubricant or functional fluid
always carries a degree of uncertainty.
It requires the test and qualification
regime to reflect as closely as possible
the operating conditions and the duty
cycle, and must also acknowledge that
existing legislation may not have yet
been developed to take account of this.
A key component in ensuring equipment
performance in extreme conditions is
close and open relationships between
end-users, lubricants suppliers and
equipment manufacturers to ensure
understanding of the requirements of
all parties involved. To achieve this end,
Castrol has looked beyond modelling
when it comes to product development
for high performance in extreme
conditions.
“As the only oil major with a dedicated
lubricants and subsea fluids business,
we are able to draw on a huge breadth
of expertise in Tribology (the study of
lubrication and wear) – and not only the
theory, but also in practice.
“Therefore, we have developed an
exacting methodology with equipment
makers to test the performance of its
subsea fluids throughout the full range
of conditions.”
Castrol uses test facilities that employ
industry hardware rather than relying
on traditional bench test methods
that generally do not truly reflect the
lubrication regimes experienced in
the field. Typical examples of the
benefits of this approach have been the
introduction of test rigs to provide proof
of performance of subsea control fluids.
In order to evaluate performance in
subsurface safety valves (SSSVs)
operating under high-pressure, high
temperature well conditions and to
assess performance in directional
control valves (DCVs) used in subsea
control modules, Castrol uses two types
of rig.
Test rig used to assess performance in
directional control valves (DCVs) used in
subsea control modules

145

Although these are designed to prove
performance in different equipment and
under different operating conditions, all
share a common approach.
The rigs have been designed in close
collaboration with several leading original
equipment manufacturers (OEMs) and
operating companies. The equipment
under test (either the complete device or
the hydraulic components from the device)
is provided by the OEMs themselves.
The test rigs are fully automated with
sophisticated control and data acquisition
systems designed to ensure that the tests
are repeatable and reproducible, and that
any change in operating characteristics
occurring over the test period can be
quantified.
The test conditions are designed to
replicate the conditions expected to
be encountered in service. All rigs are
designed to be able to include both cyclic
and static test conditions (something
often lacking in industry standard test
programmes).
All tests are carried out with the
involvement of the OEM concerned, with
the final report being an evaluation of the
condition of both the control fluid and the
equipment.
For evaluation of performance in SSSVs,
each OEM provides a standard test
fixture incorporating the actual hydraulic
cylinder and piston arrangement from their
equipment.
Castrol’s SSSV test rig used a nitrogen
gas system to emulate well bore pressures
of up to 15 000psi, with a hydraulic control
system providing operating pressures of
22 000psi.
The SSSV hydraulic assembly is
contained within a heated jacket and can
be maintained at temperatures of up to
400oF. The normal test is for three months,
with cyclic operation carried out in blocks
interspersed with one-month “hold-open”
periods.
Every cycle is monitored and recorded
and shows the open and close profile
for every valve operation, allowing any
change in characteristics such as friction
coefficient to be evaluated.
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Seismic
3D Barents Sea
Polarcus will commence acquisition
imminently of a 3D multi-client
project over the Bjarmeland
Platform in the Barents Sea,
offshore Norway.
The project, with the potential to
cover an area of up to 1,100 kn2 is
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supported through strong industry
pre-funding. The survey will be
acquired by the vessel Polarcus
Samur and is expected to take
up to 60 days depending on final
programme size.
Data processing will be undertaken
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by GX Technology, the
imaging solutions group of ION
Geophysical.
A preliminary dataset will be
available within one month after
completion of acquisition, with
delivery of the final migrated data

Seismic

volume expected to take place within
February 2012.

a resurgence of exploration
interest.

The Bjarmeland Platform 3D
multi-client survey, designed in
conjunction with GeoPartners
and MoVa, targets an area of the
Barents Sea currently witnessing

The survey is located in the south
eastern part of the platform where
two small oil and gas discoveries
located in blocks 7124 and 7125
on the Nyslepp Fault Complex
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were drilled in the late eighties
by Saga Petroleum. These
wells proved the presence of
hydrocarbon bearing sandstones
with good reservoir properties in
the Late Triassic/Early Jurassic
formation of the Kapp Toscana
Group.
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Seismic
Dual Coil Shooting Acquisition
WesternGeco has completed
the acquisition of the Revolution
I multiclient survey. Revolution
I marks the first time that Dual
Coil Shooting multivessel fullazimuth (FAZ) acquisition has been
performed worldwide.

Building on multi- and wideazimuth techniques, the FAZ Dual
Coil Shooting technique is a new,
advanced method of acquiring
ultra-long offset marine seismic
data using four vessels following
a circular path.

Located in the East Breaks and
Garden Banks areas of the western
Gulf of Mexico, the Revolution I
multiclient survey provides FAZ
coverage for over 175 Outer
Continental Shelf (OCS) blocks.

This acquisition provides better
target illumination in challenging
environments by enabling greater
azimuthal coverage and a higher
signal-to-noise ratio.

“We are encouraged by the initial
images derived from Revolution I,
our first Dual Coil Shooting survey.
The ultra-long offsets combined with
full-azimuth illumination enables
a significant imaging uplift in the
Gulf of Mexico’s complex subsalt
structures,” said Thomas Scoulios,
North America region manager,
WesternGeco.
“The acquisition technique is well
supported by the client community
and is proving to be effective and
accurate.”

Dual Coil Shooting technology is
possible due to the capabilities
of the WesternGeco Q-Marine
point-receiver seismic system
that allows the attenuation of the
noise generated by the constantly
turning geometry.
WesternGeco is currently
applying the latest seismic
data processing techniques
to this survey, including trueazimuth 3D GSMP generalised
surface multiple prediction and
anisotropic reverse time migration
(RTM).

6 New Vessels
Bourbon has signed a five-year
marine charter agreement with
CGGVeritas for six new seismic
support and assistance vessels that
will be delivered at the end of 2012.
Following a tender procedure,
Bourbon has decided to build these
vessels at Grandweld Shipyards in
Dubai.
These vessels will be used to
support the fleet of CGGVeritas
seismic survey vessels operating
all over the world, providing them
with the requisite ancillary services
including crew change, fuel
delivery, storage, assistance and
support during in-sea maintenance
operations.
The 53m-long vessels will have
hybrid propulsion consisting of two
classic diesel engines to move
at speed for transit work and two
electric engines that are very precise
and economical in terms of energy,
for escort and support work for the
seismic survey vessels.

High Res EM
EMGS has signed a contract with
Statoil to acquire high-resolution,
full-azimuth 3D electromagnetic
(EM) data for continued research
purposes in the Barents Sea.
The survey will be performed by
the vessel Atlantic Guardian using
densely sampled receiver grids,
thereby providing high-resolution
data.
Following the survey in the Barents
Sea, which is expected to take
approximately twelve days, the
vessel will complete its campaign
of back-to-back surveys with a
work programme in the North Sea
before heading to the Americas
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Seismic

3D Broadseis
CGGVeritas has completed a 3D
BroadSeis seismic survey for Shell
over complex salt structures in
deep water offshore Gabon. As
a complement to a conventional
acquisition project (7900 km2),
the 3D BroadSeis survey was
acquired by the CGGVeritas
Symphony operating with ten Sercel
Sentinelsolid streamers equipped
with the Sercel Nautilus streamer
control device.
Dovetail, a new proprietary
CGGVeritas acquisition and
processing solution designed to
reduce infill and achieve more
regular sampling, was also
deployed on this project.
Jean-Georges Malcor, CEO,
CGGVeritas, said: “We are
confident that the enhanced low
frequencies acquired by BroadSeis
will meet the goals of Shell and
achieve penetration of the complex
salt to provide clearer imaging of
the pre-salt targets.”

5 Year Bareboat
Polarcus has signed a five year
Bareboat Charter Party Agreement
(BBCP) with OAO Sovcomflot
(SCF) of Russia.
BBCP Sovcomflot will charter
POLARCUS SELMA, inclusive of
an 8 streamer seismic equipment
package, from Polarcus at a rate
of US$69 500 per day. The BBCP
is viewed as the first step towards
a larger strategic business alliance
to serve the growing Russian
seismic market, will commence
in August 2011. The BBCP terms
include a purchase option of the
vessel commencing after the third
anniversary of the BBCP.
In conjunction with the BBCP,
Polarcus has signed a Letter
of Intent (LOI) with SCF for the
provision of certain specialist
onboard crew and shore-based
services and systems support. The
provision of the services is subject
to a final agreement in the latter
part of August 2011.

Polar Duke
Dolphin Geophysical has
announced that TGS has
exercised their option to extend
the contract for the Polar Duke
by two months.
This secures work for the
vessel to early October 2011, at
which time TGS have a second
option to extend the contract by
another six months.

The Polar Duke

Electromagnetic Survey
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Fish Counting
Salmon are a main staple of
income and subsistence for the
Quinault Indian Nation (QIN). The
blueback sockeye represents the
most culturally significant salmon
run in the river.
Accurate and timely measurement
of salmon numbers is fundamental
to a successful sockeye harvest
management strategy.
Historically, this has been done
by counting adult salmon in Lake
Quinault using an echosounder.
Tribal harvest managers, however,
have expressed concerns about
using estimates from lake surveys.
It leaves potential for
overestimation due to resident fish,
as well as the time lag between
the fish entering the river and
being sampled. The managers ,
therefore, sought a more timely
and precise index of salmon
counts to properly manage their
fisheries resources.
It was widely believed that such
an index would most likely be
obtained from sampling in the
lower river.
The need for accurate estimates
of salmon escapement has long
been recognised. Achieving the
maximum sustainable yield was
dependent on access to the
number of fish entering the river as
soon as possible.
Existing methods for counting
salmon in rivers vary widely in
complexity and scale. Counting
salmon via visual observation,
weirs, fish traps, and conventional
sonar systems are all relatively
common. Such operations can
be labour intensive however, and
are often manned 24/7 or require
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Sockeye salmon (Onchorynchus nerka)

frequent visits for maintenance,
analysing data, and reporting of
results.
BioSonics and QIN envisioned an
automated acoustic system that
could collect and analyze data in real
time, with a communications network
that received daily fish counts from a
remote station on the river.
Scientists believed such a system
with a high degree of automation
would provide data to the most
people in the shortest amount of
time, and have the highest degree of
scientific and legal defensibility.
BioSonics has pioneered the
advancement of Automated

Hydroacoustic Monitoring Systems
centred around its digital DT-X split
beam technology which allows
for the detection, sizing, and 3-D
tracking of targets at ranges in
excess of 200m.
BioSonics software systems provide
watchdog functionality that monitor
and communicate system status
parameters to project managers
in real-time. Its data processing
software uses advanced algorithms
to automatically generate fish tracks
and create fish count reports.
Once an ideal location was selected,
engineering of the automated
counting system began in earnest

Conceptual drawing of transducer/rotator assembly on adjustable track mount for variable water levels
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and several logistic issues were
quickly identified.
First of all, the location for installing
the salmon counting station is
on a remote stretch of the river
with no available power source or
communication link. This meant that
a reliable autonomous power source
would be needed.
Custom power modules were
engineered to provide continuous
electricity. Two heavy duty trailers
were configured each with an
Aluminum track installed in river
bank of deep cycle batteries and an
integrated inverter/charger.
By rotating the trailers every 3-4

days for recharging, the system
could be continuously powered with
relatively little effort and at low cost.
The entire system had to be
extremely robust to withstand river
flow and long term exposure to
the elements, yet also be easily
removable to avoid extreme high
flows in the fall and winter when
water levels rise and inundate the
entire location.
Therefore, all surface electronics
and components were housed
on trailers for quick and easy
demobilisation.
Lastly, an adjustable mount for
the transducer was necessary to
accommodate water levels in the
river that fluctuate several feet
depending on precipitation and
runoff rates.
To facilitate transducer positioning,
a track and trolley system was
designed to allow for adjustment
of the split beam transducer. A
mechanical rotator was integrated
to provide additional fine
adjustment capability and ensure
accurate transducer aiming.
The automated salmon counting
system that was developed,
consists of 120 kHz split beam
transducer and ROS PT 25 rotator
mounted to an adjustable track
trolley system custom fabricated
from anodized aluminium.

Transducer/rotator assembly

The track was gravity mounted
with cement pier blocks for
minimal bank disturbance and
easy demobilization. A DT-X
echosounder and control computer
were housed in a mobile office
trailer with a satellite modem for
communication.
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Aluminum track installed in river

The system operated for several
months during which time, data
was collected and processed for
algorithm refinement and tuning
for site-specific conditions. By the
end of the deployment phase,
the system was automatically
transmitting daily salmon count
reports to project managers.
BioSonics President Tim Acker
expressed the significance of
the project; “This pilot stage
deployment was monumental.
To our knowledge, there is
nothing else like this in the
world. Completely autonomous,
completely automatic fish counting
represents a shift in the way
fisheries managers work.
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Aquaculture
Salmon Research
Where Atlantic salmon feed in the
ocean has been a long-standing
mystery, but new research led by
the University of Southampton
shows that marine location can be
recovered from the chemistry of
fish scales.
Surprisingly, salmon from different
British rivers migrate to feed in
separate places, and may respond
differently to environmental change.
Numbers of Atlantic salmon have
declined across their range since the
early 1970s, and most researchers
believe that conditions experienced
at sea are largely to blame.
Unfortunately, identifying where
salmon go to feed in the huge
expanse of the North Atlantic is
difficult as attaching artificial tags to
fish is expensive.
A paper published this week in
Scientific Reports shows that fish
carry natural records of feeding

location hidden in the chemistry
of their scales.
The chemistry of animal tissues
reflects the composition of food
and water in the area where they
live and feed, and can act as a
natural tag.
Using this idea, the
Southampton team, working
with scientists from the Centre
for Environment, Fisheries
and Aquaculture Science
(Cefas), the Game and Wildlife
Conservation Trust (GWCT)
and the National Oceanography
Centre (NOC), looked at the
isotopes of carbon contained in
historical records of scales of Atlantic
salmon.
The scales grew while the salmon
were feeding at sea, so the carbon
isotope values of the scales
reflect the values of their diet in
the feeding grounds. The team
compared the scale values through

Salmon scale through a microscope.
(Image: Kirsteen MacKenzie, University of
Southampton)

time with satellite records of sea surface
temperature across the North Atlantic.
The locations of sea where the time series
match best are most likely to be the areas
where the fish have been feeding.
“As every single salmon contains the
natural chemical tag, we can now see
where fish from individual rivers go to feed
in the Atlantic,” lead author Dr Kirsteen
MacKenzie said.
“Interestingly, we found that salmon born
in two areas of the British Isles swim to
feeding grounds that are far apart, and
experience very different conditions while
at sea”.
Co-author Dr Clive Trueman continued:
“This information allows for better
management of individual fish populations
by monitoring both environmental
conditions and fishing efforts in the areas
where they feed”.
“Our technique can also be used to aid
conservation of animals such as turtles,
seabirds and tuna, and identify the best
areas for marine protection measures,”
added Dr MacKenzie.
This research was funded by Defra,
(Department for Environment, Food and
Rural Affairs, UK).

Large male salmon held By William Beaumont, GWCT
(Image: Anton Ibbotson
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CEFAS
Underwater Sound/Noise Specialist
CEFAS LOWESTOFT LABORATORY
c.£40,831 - £50,882 (plus performance payment)
Ref: 22/11
Cefas has an immediate need for a senior Underwater Sound specialist to
lead and develop our work within this field.
Cefas provides impartial scientific research and advice on the impacts of
underwater noise to government and industry and our work in underwater
noise is carried out both within the UK and overseas and includes:
l
Research on the impacts of construction noise on the behaviour of
fish and other marine organisms
l
An extensive review on the impacts of underwater noise from the oil &
gas industry on marine mammals,
l
Advice to regulators on offshore constructions and international
advice to groups such as OSPAR.
You will need to have the ability to:
l
Be responsible for leading and developing the scientific aspects of
underwater water noise related work within Cefas in a mixture of discreet
and multidisciplinary projects.
l
Be responsible for working with colleagues within Cefas and external
partners to deliver existing projects, develop new opportunities, to liaise with
existing and potential new clients, plan and execute all aspects of projects as
well as the presentation of results and communication with clients.
l
Provide advice on the potential impacts of underwater noise on
marine life to government, regulators and industry.
For further information and to apply please go to
www.cefas.jobs/openings and apply online.
Closing date is Friday 2 September 2011.
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Autonomous Vehicles –

Developments in Marine
Renewable Energy

Wednesday, 25th May 2011
By Dr Jerry Baker, Head of Discipline, Pipeline and

Evening Meeting
Thursday, 16 June 2100
By Michael Kavanagh, Omnequip
This was quite a memorable evening
for me, as it started off with me
visiting the Natural History Museum
to pass the extra time I had allowed
to ensure that I found the correct
building. Then, being a little early, I
was greeted by the excellent SUT
staff, without the hassle of having to
queue and therefore having the time
to observe them at their work. This
was most pleasant and efficient.

potential to cut the cables. In the
actual laying, it was found that
individual buoys along the length of
cable, while being labour intensive,
were better than using strings of
buoys.

Dr Bob Allwood, chief executive of
SUT, was chairman for the evening
and opened the meeting in his
impressively knowledgeable yet quiet
way.

Dan Pearson of MeyGen Ltd then
told us of the project MeyGen is
planning in the Pentland Firth. This
project is to eventually develop a
400MW system of tidal turbines and
is considered a ‘Crown Jewel’, to be
the largest project of its kind in the
world.

Chas Spradbury of JP Kenny began
by explaining the work JP Kenny is
undertaking off the coast of Cornwall
with Wave Hubs in the coupling of
electrical leads from four types of
wave power converters.
The Hub is an electrical junction
box which is required because of
the distance from the shore (some
25km), and is connected to the
National Grid.
The major problem in this location is
the state of the seabed. It is basically
bare and comprised of jagged rock
with 10m cliffs, often pounded by
rough seas with up to 17m waves.
This action would move the cables
back and forth across the rocks,
cutting and breaking them.
It would be too expensive to trench
the whole 25km, so great care has
been taken in planning the routes
and then covering the cable with
rocks of 50–300mm in diameter to
hold it in place.
The rocks are large enough to resist
the wave action without having the
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In all, 90 000t of rock with only 8km
of cable being trenched, and 177
mattresses, were used. The whole
operation took 146 days.

The first phase of the project is to be
a 20MW demonstration array. Work
started in February of this year and
is expected to end in October 2013.
They plan to use Atlantis and Rolls
Royce manufactured turbines.
The actual site is between the
island of Stroma and the Caithness
coast and, while now using modern
bathymetry for survey, initially the
team had to rely on charts from
Victorian times.
MeyGen liaises with the Crown
Estate, the Scottish government,
the UK Treasury, the Department
of Business, Innovation and Skills
(BIS) and the Department of Energy
and Climate Change (DECC).
MeyGen is also inviting the public
to contact them regarding any
concerns they may have over any
aspect of the project. Completion
of the project is planned for 2020,
generating sufficient power
for 40 000 homes.
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Professor Gwyn Griffiths started
his presentation with a painting,
created at the very start of the
AutoSub project, showing the
vehicle under the ice, navigating
and communicating with the aid of
satellites – the vision, literally.
He then showed some pictures
of actual ice to emphasise the
challenges of exploring underneath
it. The three main challenges to
autonomous deepwater or underice exploration were listed as:
l Navigation
l Pressure vessel design (to
house equipment)
l Collision avoidance
Navigation is carried out using
inertial navigation systems,
which use gyro compasses. It is
a common misconception that
gyros are accurate everywhere
on the globe (unlike magnetic
compasses), but they also lose
accuracy near the poles, although
they can still be used provided the
errors are understood.
Carbon fibre pressure vessels are
used to resist pressure without a
massive weight penalty, but it has
been discovered that their strength
is very dependent upon fine detail
of the fibre winding process so that
large factors of safety have to be
applied.
Collision avoidance concerns both
the equipment and the algorithms.
Sonars are used for object
detection, with different beam
configurations employed according
to the type of mission planned; for
example, sophisticated upwardlooking and downward-looking
multibeam sonars are required for
under-ice navigation.
Professor Griffiths used plots of
mission trajectories to illustrate

SUT
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Pushing the Boundaries
Subsea Integrity, Oil & Gas, Atkins
mimicking nature, or creating ‘robot
fish’: it is all about finding better
ways of achieving speed and agility,
or withstanding extreme depth.
Maryam Haroutunian then
introduced her research within the
NEMO programme.
She has selected 75 animals (from
over 200 possibles), including
invertebrates and a range of
vertebrates including penguins and
mammals, and 73 autonomous
underwater vehicles (AUV)s. She
has investigated their performance
parameters, such as speed (animals
and AUVs broadly similar, except
with regard to surge speed), agility
(animals win hands down) and
depth, where AUVs rival animals.

The original vision of the Autosub
how the collision avoidance
algorithms enable AutoSub to
complete its missions and return to
the mother ship. Actually, AutoSub 2
did not manage to find its way back
and remains under the ice – not lost,
but in ‘cold storage’.

at what it does, but there is room for
improvement. The aim is to employ
bio-inspiration: to look at how seadwelling animals operate in their
environment, and adopt some of the
mechanisms in man-made artefacts
such as AutoSub.

Collision avoidance is probably the
most critical parameter in terms
of ever more complex missions.
The value of such missions was
illustrated by a description of the
findings made beneath the Pine
Island Glacier.

Dr Murphy explained that biological
systems tend to work rather
differently to engineering systems.

Dr Alan Murphy then introduced the
‘Nature in Engineering for Monitoring
the Oceans’ programme – NEMO
– which is being conducted jointly
by Southampton University, the
Southampton Oceanographical
Centre and Newcastle University.
He explained that the hard-cased
submarine, AutoSub, is very good

He explained that the cardio-vascular
system, as an example, performs
multiple functions – transporting
oxygen and information around
the system, and removing waste
products, being only three of many
– while locomotion requires inputs
from a number of functions, all
interrelated.
Bio-inspiration is about taking
the good bits, and ignoring
the unnecessary bits. He also
emphasised that it is not a case of
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She did note that most animals live
within certain depth bands whereas
we need AUVs to range from the
surface to extreme depth.
Her investigations have concentrated
on cost of transport (COT), which is
found not to be a set of points on a
graph but rather a set of curves that
are a function of speed.
Animals may be fast swimmers, of
might have high acceleration, of
might exhibit high endurance, and
the COT varies according to the
attribute. Maryam illustrated all this
information with a series of plots.
She has also been identifying nondimensional parameters, equivalent
to the body form and propulsion
coefficients employed by naval
architects, as a means of developing
principles of AUV architecture based
upon animal properties.
In all, it was a truly fascinating
evening meeting that undoubtedly
broadened the concept of
underwater technology for most of
the audience.
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Diving Today
Evening Meeting
Wednesday, 11 May 2011
By Keith Imrie, Subsea7
The presentation topics of the 11
May 2011 Aberdeen evening meeting
ranged far and wide, from the physics
of diving to the physiological effects
on the human body, the origins of
diving technology to the latest in rebreather technology, saturation diving
on new builds to platform-controlled
air diving.
The evening was kicked off by BP’s
global diving technical authority,
Derek Beddows.
Derek reflected on the many changes
the industry had witnessed during his
involvement in commercial diving. He
drew the audience’s attention to the
frightful safety record and fatalities in
the North Sea, especially during the
1970s and 1980s.
Mike Hawkyard of Bibby Offshore
gave a general presentation of
diving science and technology. An
introduction was made to the various
diving disciplines, some more familiar
than others.
The rigours of life in the close
confines of a saturation diving system

were covered including an overview of
the support required to allow a diving
team to live and work for long periods
of time in ‘sat’. The physics and
physiology of diving were presented
including many terms and physical
conditions that would be unfamiliar to
technical heads.

tonne heave compensated crane – the
list goes on.

The ‘bends’ or decompression
sickness was introduced along with
some other physiological topics not
for the faint hearted: hypoxia, chronic
oxygen toxicity and nitrogen narcosis
– sometimes known as ‘the raptures of
the deep’.

A number of solutions regarding the
deployment of divers from platforms
and methods to reduce the need for hot
work were discussed. The use of and
pros and cons of the daughter craft were
presented.

Sean Pople of Subsea7 gave an
overview of a state-of-the-art diving
support vessel (DSV), the Seven
Atlantic. The vessel concept was
based around the requirements of a
chartering oil company to provide a
sophisticated DSV.

Hamish reflected that although many
things have changed over the years,
the role of the diver in many ways has
not. He explained that his role is to work
in a subsea environment and carry out
a prescribed task, further adding that
it was still a very safe and effective
intervention solution.

The statistics of this vessel make
impressive reading, including the
ability to operate without re-supply for
60 days, 1200m² deck space, 24 man
computer-controlled dive system, 150
person accommodation and a 120

Houston Branch
Networking Meeting, Bull and Bear
Tavern, Houston, USA
Thursday, 2 June 2011
By Jodi Roberts, Marketing,
Business Development and Global
Communications Manager, SUT Houston
Branch
The SUT Houston Branch held its
monthly networking event at the Bull
and Bear Tavern in Houston, USA on
Thursday, 2 June 2011. The event was
sponsored by Weatherford International,
who provided one drink ticket per guest
and a selection of appetizers. During the
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evening, there were two drawings for
Bull and Bear Tavern $50 gift cards.
The event was very well attended, with
65 people attending in total.
This networking event is held on a
monthly basis by the SUT Houston
Branch, with a different sponsor every
month. The event allows oil and gas
professionals to network in a relaxed
setting. The benefits of attending and
sponsoring these meetings include:
company name recognition, building
partnerships with industry leaders and
an easy and cost-efficient way to gain
local exposure and increase company
sales connections.
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Hamish Petersen from KD Marine
provided an overview of installationbased diving and reflected on the role
of the diver and what the diver is asked
to do.

The Tech-byte was introduced by
Steven Burns of Unique Maritime
Solutions. The umbilical supplied rebreather (USR) is a piece of diver-worn
technology acting like a conventional
re-breather. The benefits include a
significantly smaller diver umbilical and
much reduced gas consumption.
The reclaim system is essentially
carried by the diver as opposed to
being onboard the vessel. The user will
experience much less effort to breathe.
It is supplied with its own control
package and feeds back to a support
vessel mounted supervisory control and
data acquisition (SCADA) system.
The scope of the meeting was wide
ranging and the presentations gave
an interesting perspective on how far
diving has come in terms of safety and
technology, even if the role of the diver
perhaps has not changed a great deal.
New technology continues to change
the conduct of diving and no doubt will
continue to do so as long as divers are
required.

Your
Challenges,
Our
Solutions.

3D

2D

Compact Acoustic Systems
A world of high-resolution 3D mechanical scanners,
FRQ¿JXUDEOH$89JDS¿OOVHQVRUVDQGUHDOWLPH
acoustic cameras that deliver unmatched imagery and
data for multiple applications.

www.blueview.com
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WESTERN AUSTRALIAN MUSEUM PRESENTS
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Immerse plunges you into a whole new world that
will take your breath away.
Deep below our vast oceans is an alien world that few people
ever experience. Now, with the invention of some amazing
technology, people can go to places and do things once
thought impossible.

A FREE EXHIBITION

WA Museum - Maritime
Victoria Quay, Fremantle

museum.wa.gov.au
PRINCIPAL PARTNER

EXHIBITION PARTNER

SUPPORTING PARTNERS

MEMBER PARTNERS
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