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Isaac Newton
Cable laying vessel Isaac Newton has been officially
handed over to Jan De Nul Group by the shipyard
Uljanik Brodogradiliste in Pula, Croatia. The same day
still, the vessel set sail to Norway to pick up the cables
for its first job. The cables will then be transported to and
installed in the Middle East.
The Isaac Newton is the latest addition to Jan De Nul
Group’s already impressive fleet and will be the largest
cable laying vessel of its kind, capable to transport and
install over 10,000 tons of cable per single trip. The
largest out of two carousels on board has a carrying
capacity up to 7400t.
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Teledyne Marine Systems ROVs - Little Benthic Vehicles
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transponders can be used for
positioning vehicles such as
ROVs. Mobile transponders
can also be placed on subsea
structures to provide positioning,
heading, pitch and roll or other
variables.
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Port of Blyth in Novemberr 2015.
At the time, the Skandi Constructor,
Skandi Olympia, Grand Canyon II, Fugro
Saltire, Greatship Manisha,
Up Agate and Up Japser were in port
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Update, December 8: Oil is still getting crushed.

Market Trends

On Monday morning, both Brent and WTI crude oil were resuming their slide
lower, making five-year lows as oil has failed to meaningfully recover from the
huge decline that was set off by the OPEC announcement that it would not
move to curb production.
And now that oil prices have fallen more than 30% in just the last six or so
months, everyone wants to know how low prices can go before oil projects
start shutting down, particularly US shale projects.
In a note in mid-November, Citi’s Ed Morse highlighted this chart, showing that
for most US shale plays, costs are below $80 a barrel.

Oil price at time of original publication

oil
Citi

Breakeven (Brent UD$/boe)
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themove
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The US shale plays price shocks in the future could be even more
harmful.
Over the last few years, Morse writes that companies have been willing to
consider projects if they can sell the project’s oil for $90 a barrel.
And while the chart shows that almost every project that has been considered
by companies to this point has required prices less than $90 to break-even,
Morse writes that companies are canceling projects that require oil prices
above $80 a barrel to break-even as the futures market has made hedging
above that price a challenge.
And beyond the implications for the economic feasibility of projects right
now, there are also implications for future global supply.
“We think the world has plenty of oil at $90 going forward,” Morse writes, “but
supply may be less adequate on a sustainable basis at prices much below
$70...even though on a shorter-term basis, US shale production can continue
to grow robustly even at lower prices.”

In a concluding paragraph of a yearly round up of 2015, Mark Adeosun of
analysts Douglas-Westwood, London, said
“This undeniably bleak assessment should be tempered with
acknowledgement that, whilst it is often hard to be positive in the depths of
a downturn, current oil price levels are not sustainable. So when should we
expect a recovery? Most industry observers expect that the supply overhang
that has supressed prices through 2015 will linger well into 2016. However,
there are signs that the supply / demand gap may start to narrow towards the
end of next year. The latest IEA Oil Market Report projects that oil demand will
increase by 1.2 mmbbl/d in 2016 whilst our most recent Drilling & Production
analysis highlights net additions of only 250 kbbl/d.

Last month, Business Insider’s Shane Ferro also highlighted comments from
analysts at Morgan Stanley, who write that while we’re focused on lower
prices today shutting down projects, potentially supply shortfalls and upward
price shocks in the future could be even more harmful in the future.

In summary, there is reason to see the light at the end of the tunnel, but we
should expect that it might take time to reach it.”
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Browse FEED

GWF-2 Project Approved

GWFOseberg West Flank

Woodside, operator of the North West Shelf
(NWS) project off the north-west coast of
Australia, has confirmed that the project
participants have approved the Greater
Western Flank Phase 2 (GWF-2) project.
This will develop 1.6 trillion ft3 of
raw gas from the combined Keast,
Dockrell, Sculptor, Rankin, Lady Nora
and Pemberton fields using subsea
infrastructure and 16in pipeline connecting
to the existing Goodwyn A platform.
The total investment for the project is
expected to be approximately US$2bn,
with initial project start-up expected
in mid- 2019. Gas delivery will initially
commence from five wells in the Lady Nora,
Pemberton, Sculptor and Rankin fields,
followed by the remaining three wells in the
Keast and Dockrell fields the following year.

Subsea News

The GWF-2 Project is the fourth major gas
development for the NWS Project in the
past seven years. The concept consists of
eight production wells developed in four
drill centres and tied back to GWA via

a subsea pipeline, around 35 km in
length.
GWF-2 will tie-in to the existing Greater
Western Flank Phase 1 subsea isolation
valve manifold and pre-commissioning
of the tieback will be undertaken prior
to newly installed infrastructure coming
online.
Earlier this year, Wood Group Kenny
was awarded the front end engineering
design (FEED) contract for GWF
Phase 2 of the flowline system, and
associated procurement support.
The scope of work included
engineering and procurement support
services for the corrosion resistant
alloy rigid flowline system, flowline
end termination structures, inline tee
assembly structures, mid connection
structure and subsea tie-in spools.
This contract follows the successful
completion of the preliminary
engineering for GWF-2 rigid flowline
basis of design phase.

Statoil has submitted the plan
for development and operation
(PDO) of the North Sea Oseberg
Vestflanken 2 to the authorities.
The development will provide in
excess of 100 million barrels of oil
equivalent.
This covers the Alpha, Gamma and
Kappa oil and gas structures. They
are located around 8km northwest
of the Oseberg field centre.
The Oseberg Vestflanken
development will consist of an
unmanned wellhead platform with
10 well slots. The wells will be
remote-controlled from the Oseberg
field centre. Two existing subsea
wells will also be reused.
Wellhead platforms with no facilities,
helicopter deck or lifeboats
represent a new solution in Norway,
but it has been thoroughly tested in
other areas, such as the Danish and
Dutch continental shelves.
Oseberg Vestflanken 2 is an
important element in further
developing the Oseberg
infrastructure for the future, and is a
result of long-term licence decisions
and uniform area development.
“Oseberg Vestflanken 2 will add
110 million profitable barrels of oil
equivalent, and will be an important
contribution in reaching Statoil´s
goal of maintaining the current
production level until 2030 and
beyond.
The well stream will be routed
to Oseberg field centre via a
new pipeline. Production start is
scheduled for the second quarter
of 2018.

Map of the Greater Western Flank Phase 2 (GWF-2) project
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Oseberg Vestflanken 2 is the
first of three planned phases for
developing the remaining reserves
in the Oseberg area.

Wood Group has secured its second front-end engineering
design (FEED) contract for the proposed Browse floating
liquefied natural gas (FLNG) development offshore Western
Australia.
Under the new contract with Woodside, Wood Group Kenny
(WGK) will progress the configuration design of the flexible
risers and umbilicals for the asset’s offshore gas-condensate
fields - Brecknock, Calliance and Torosa.
The company commenced a contract earlier this year for the
subsea flowline FEED with Woodside for the development,
located 300km from the Kimberly coast.

McDermott
McDermott has been awarded a sizeable transport and
installation contract by an upstream oil and gas operator for a
project offshore Trinidad, West Indies.
The contract award includes the transport and installation
of a 1000t deck and 1600t jacket. It also covers the onshore
fabrication, reel-lay and pre-commissioning of 14 000ft of 14in
pipeline that includes the pull-in of a 12in riser at an existing
offshore platform scheduled to be completed using McDermott
vessels, Derrick Barge 50 (DB50) and the North Ocean 105
(NO105).
Project completion is expected to be in the third quarter
of 2016. The pipeline will be welded at McDermott’s new
spoolbase at Gulfport, Mississippi.

Ezra Chiyoda Approval
Ezra Holdings has received approval from shareholders for its
proposed 50:50 subsea joint venture with Chiyoda.
The joint venture will create avenues for synergies across
the subsea value chain, including integration from concept
phase to execution for EPCI projects. This new exposure to the
concept development phase also provides ECS with greater
flexibility to influence costs and tailor-make comprehensive
solutions for clients.

TEN Eight Four
FMC Technologies has announced another successful
milestone in executing the Tullow Oil led TEN project, by
delivering the project's eighth subsea tree four weeks ahead of
schedule.
FMC Technologies is assembling and testing all subsea
trees for the TEN project - Ghana's next major offshore oil
development - at its recently expanded, state-of-the-art facility
in Takoradi. Weighing around 40t, a total of 22 subsea trees will
be installed as part of the TEN Project - one for each well.
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The World’s Largest Subsea
Exhibition and Conference

Odd Job
Technip has been awarded a lump sum contract by Deep Gulf
Energy II, LLC for the This ultra deepwater field is located in
Mississippi Canyon, offshore New Orleans, in the Gulf of Mexico, in
water depths ranging from 1330–1825m.

Aberdeen AECC 03-05 Feb 2016

The contract consists of project management and engineering
services, the fabrication and installation of approximately 23km
of pipe-in-pipe flowline, and the fabrication and installation of
approximately 2km of steel catenary riser (SCR). It also includes
the design, fabrication and installation of in-line sled, flowline end
termination, the fabrication of jumpers and pre-commissioning for
the flowline and SCR system.
The SCR and flowline system will be fabricated at the group’s
spoolbase in Mobile, Alabama. The offshore installation is
expected to be performed in the summer of 2016 by Technip’s
vessel Deep Blue.

MMO
Aker Solutions has won a framework agreement to provide
maintenance and modifications services at BP-operated oil and
gas fields offshore Norway.
The agreement is for work on the North Sea fields Ula, Tambar,
Hod and Valhall as well as the Skarv deposit in the Norwegian Sea.

Decommissioning
Subsea 7 will provide decommissioning services for the second
phase of Centrica’s Rose and Stamford gas field programmes,
located in the southern North Sea.
This project is the latest call-off contract under a partnership
frame agreement signed in 2005. Having successfully completed
phase one in 2015, phase two will focus on the safe removal and
recovery of a greater number of subsea pipeline components, and
the responsible management of waste disposal. Both phases are
part of an overall decommissioning programme agreed with the
Department of Energy & Climate Change (DECC).

Johan Sverdrup
CastorOne

Statoil has awarded Saipem, an installation contract for the Johan
Sverdrup Export Pipelines Project. The Johan Sverdrup field is
located on the Utsira Height in the North Sea, 155 km west of
Stavanger.
Saipem will be responsible for
the installation of a 156km 18in
Gas Export Pipeline for the
Kårstø gas terminal, as well as
approximately 282km 36in oil
export ppeline (depending on
final routing) for the Mongstad
terminal.

ORGANISED BY

Conference Sponsor

Principal Media Sponsor

Principal Media Partner

Supporting Sponsors
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Work on the project, which is
scheduled to start in spring
2018, will be carried out by
Saipem’s flagship, the ultradeep water last generation
pipe-layer CastorOne, which will
be undertaking operations in the
North Sea for the first time.
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Connecting minds: progressing knowledge

Bibby on ETAP

Moho Phase 1b

Bibby Offshore, a leading
subsea services provider to the
oil and gas industry, has been
awarded a multimillion pound
contract by BP to replace
subsea infrastructure in the
Central North Sea.

Total has brought on stream the
Moho Phase 1b project, located
75 kilometers off the coast of
Pointe-Noire in the Republic
of the Congo. The project is
operated by Total and has a
production capacity of 40 000
barrels oil equivalent per day
(boe/d).

The work is part of the $1billion
Eastern Trough Area Project
(ETAP) Life Extension Project
announced by BP in the
summer. ETAP is one of the
largest and most complex
developments in the North
Sea, comprising nine oil and
gas reservoirs, six of which are
operated by BP. The ETAP Life
Extension Project (ELXP) will
help secure the future of the
fields until 2030 and beyond.

“Moho Phase 1b is our ninth
start-up since the beginning of
the year and will contribute to
our strong production growth in
the years to come,” commented
Arnaud Breuillac, President
Exploration & Production. “It
follows the start-up of Dalia
Phase 1A on Angola’s Block
17 in July this year and more
recently, the Lianzi field which

The Bibby Offshore ELXP
contract involves installing
new subsea control system
infrastructure to safeguard
power and communication links
to ETAP’s Machar, Madoes and
Mirren fields, some 150 miles
East of Aberdeen.

Moho Phase 1b, located in
water depths ranging from
750 to 1,200 meters, involves
the drilling of 11 new subsea
wells and the installation of
the two most powerful subsea
multiphase pumps in the world.
It is tied back to the existing
Floating Production Unit (FPU)
of the Moho Bilondo field,
producing since 2008.
The nearby Moho Nord
development, launched
concurrently with Moho Phase
1b in 2013, is ongoing and will
add a further 100 000 boe/d of
capacity.

The Future of Underwater Technology
November 15-17 2016 | ExCel, London
Delve into the future of underwater technology
at a technical conference celebrating SUT’s 50th
Anniversary
n 200 high quality technical presentations
n Exclusive sponsorship opportunities with

many added benefits
n Exhibition – showcase your latest innovations
n Networking and contact building

Subsea engineering; ocean & marine science;
diving; offshore site investigations; subsea
engineering and operations; defence and more…

From April 2016, Bibby Offshore
will provide dive support and
construction support vessels
from its international fleet to
deliver services including;
umbilical installation, trenching,
structure installation and
commissioning through to
final survey of the completed
workscopes.
Howard Woodcock, Chief
Executive Bibby Offshore said:
“This is a significant contract
win for Bibby Offshore, and we
are delighted to be working with
BP again, having previously
undertaken subsea intervention
work for BP in 2014.
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Cladhan
TAQA has announced first oil from the new Cladhan
field development in the UK North Sea. The field is
developed as a subsea tie-back to the TAQA-operated
Tern Alpha platform.
The Cladhan field is located in the northern North Sea,
approximately 100km north east of the Shetland Islands
in a water depth of approximately 150m.
The field lies 17.5km southwest of the Tern platform
and straddles UKCS blocks 210/29a and 210/30a. The
development consists of two producer wells (P1 and
P2) and one injection well (W1).

Field Development
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New Glen Lyon FPSO Sets Sail For West Of Shetland
BP has announced that the new Glen Lyon floating production storage and offload (FPSO) vessel
has started sea trials as it begins its journey towards the west of Shetland where it will serve as
the hub for the 450 million barrel Quad204 development in the North Sea.
The new FPSO is a key element of the multi-billion pound Quad204 project, which is re-developing
the Schiehallion and Loyal fields, extending production out to 2035 and possibly beyond.

Field Development

The project involves connecting and commissioning the new FPSO, the drilling of several new
production and injection wells, and upgrading the subsea (seabed) pipeline, manifold and
wellhead infrastructure that will enable the full development of the reserves.
Schiehallion and Loyal have produced nearly 400 million barrels of oil since production started in
1998. The Quad204 development aims to access the remaining estimated 450 million barrels of
resource still available.
BP and its co-venturers have developed a strong track record west of Shetland over the past
two decades and will continue to look to the latest innovations to maximise recovery from these
fields, including the potential use of leading-edge polymer-based enhanced oil recovery (EOR)
technology.
The new Glen Lyon FPSO measures 270 metres long by 52m wide. It will be able to process and
export up to 130,000 barrels of oil a day and store up to 800 000 barrels.
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Field Development
Corrib Onstream
Natural gas has started to flow
from Ireland’s Corrib gas field.
Located 83 kilometres off
Ireland’s northwest coast
in water depths of almost
350m, the Corrib gas field lies
approximately 3000m below the
seabed. It is the first commercial
gas discovery in the Irish Isles
Atlantic margin.

l The gas terminal at
Bellanaboy Bridge.
The Corrib gas pipeline is 20ins
(50cms) in diameter. The wall of
the pipeline is 27mm thick and
made of high-grade carbon steel.
The pipe is coated with plastic

and concrete to protect it from
external corrosion, while internal
corrosion is controlled by the
continuous injection of corrosion
inhibitor via the umbilical.
Corrosion is monitored in real
time by a subsea corrosion

monitoring spool. An internal
inspection tool, referred to as
a ‘smart pig’, will be pushed
through the pipeline at intervals
to gather data on the internal
condition of the pipeline and
monitor the integrity of the
pipeline throughout.

As a safety measure, the pipeline
was designed to withstand 345
bar in the highly unlikely event of
pressure increasing above the
normal operating pressure.
As part of the design of the

At peak annual production, the
Corrib gas field is expected to
produce around 260 MMscf/d of
gas, which is 45 000 barrels of oil
equivalent per day.

In addition, a Landfall
Valve Installation has been
incorporated into the design,
which automatically shuts off
the pressure from offshore in
the very unlikely event that the
pressure in the onshore pipeline
should rise towards 100 bar.

Six wells have been drilled at the
Corrib field with gas transported
to the Bellanaboy Bridge Gas
Terminal in north-west Mayo
through a 20in pipeline. The
gas is processed at Bellanaboy
before it is transferred into the
Gas Networks Ireland (GNI)
network, which delivers it to Irish
gas consumers.

Over 7,000 lengths of pipe were
welded together onboard the
Solitaire pipelay vessel during
summer 2009. The pipeline
was laid on the seabed from
the shore out to the wells in the
Corrib gas field, 83 kilometres
away.

The Corrib Field was discovered
in 1996 by Enterprise Oil which
established Enterprise Energy
Ireland Limited to bring the
Corrib field to production.
Enterprise Oil was acquired
by the Shell group in 2002 and
Enterprise Energy Ireland Limited
changed name to Shell E&P
Ireland Limited.

The Corrib onshore pipeline
project became the centre of
controversy in 2005 when a
number of local people refused
to allow Shell access to areas
along the then permitted
pipeline route in Rossport. Five
local people spent 94 days in
jail.

The Corrib development is made
up of four components:
l The offshore well and subsea infrastructure;
l The offshore pipeline and
umbilical;
l The onshore pipeline and
umbilical connecting the offshore
pipeline and umbilical to the
terminal; and

UT3 Dec 2015

onshore pipeline, which
was approved by An Bord
Pleanála in January 2011, the
maximum allowable operating
pressure (MAOP) within this
section will now be 100 bar. Its
MAOP under the 2002 design
was 150 bar. However, the
normal operating pressure in
the onshore pipeline will be
approximately 85 bar and the
pressure reduced as gas in
the Corrib reservoir naturally
depletes.

Corrib has an estimated field
life of 15–20 years and at its
peak will supply up to 60%
of the natural gas needed in
Ireland
The Corrib development
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First oil from the
Edvard Grieg field

Edvard Grieg

Lundin Petroleum has announced first
oil from the Edvard Grieg field in the
Norwegian North Sea. The field is located
on the Utsira High in the North Sea,
about 180 km west of Stavanger. The
field was discovered in 2007 with Lundin
Petroleum’s first operated exploration
well in Norway.
The Edvard Grieg field is estimated to
contain gross 2P reserves of 187 million
barrels of oil equivalents. A successful
appraisal well in the southeast of the
Edvard Grieg field, drilled earlier this
year, is anticipated to lead to a reserves
increase once the year end 2015
reserves certification process has been
completed.
The field has been developed with a steel
jacket platform resting on the seabed.
The topsides weigh about 22,500 tonnes
and include a processing facility, utility
module and living quarters. Most of the
construction work took place in Norway,
with Kværner as main contractor and
a long list of Norwegian and foreign
sub-contractors. The engineering was
conducted by Aker Solutions, the living
quarters and helicopter deck were
delivered by Apply Leirvik, while the
jacket was constructed at Kværner
Verdal. The platform deck was built
at Kværner Stord and Aker Solutions
in Egersund. Statoil Petroleum has
been responsible for construction and
installation of the export pipelines.
Development drilling with the Rowan
Viking jack-up rig will resume shortly
and a total of ten production wells and
four water injection wells are planned
to be drilled with plateau production
expected during the second half of 2016.
The drilling of the development wells is
expected to continue into 2018.
Edvard Grieg will receive oil and gas
from the neighbouring field Ivar Aasen
for further processing. The oil is then
transported via the Grane pipeline to
the Sture terminal while gas will be
transported via a separate pipeline
system to St. Fergus.
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Interview: Thierry Pilenko
Through and Beyond the Downturn
In November, Technip Chairman
and CEO, Thierry Pilenko, fought
the adverse weather conditions
and made his way to London
to talk about the adverse
market conditions facing the oil
industry.
“As early as the second quarter
of 2014, we started to detect
signs that the market was not
as it should be,” said Pilenko.
“At the time, the oil price was
around $100–110/bbl and we
had just announced a robust set
of trading figures. Nevertheless,
we suspected that this high oil
price was masking underlying
issues.
“Subsequent months saw
a gradual erosion in the oil
price down to $85. This was
followed by the now famous
OPEC meeting with the result
being a downturn bigger,
and longer, than anyone had
anticipated. Some are seeing
it as an opportunity; others are
advocating hibernation.”
Pilenko is not alone in his
thinking. His points have been
shared in remarks by key
clients.
According to, Total CEO, Patrick
Pouyanne,“In 2016, there will
still be a lot of new capacity
coming on stream, so I don’t
expect a big jump in prices.”
Bob Dudley, CEO of BP
anticipates a “lower for longer”
scenario, with companies
needing to prepare for
something that will last some
time.
Shell CEO, Ben van Beurden

says that“the oil price
will respond to very small
mismatches between supply
and demand, and we have to
live with that volatility.”
Petronas CEO, Datuk Wan
Zulkiflee warns that “We need
to deliver these projects well
with no cost overruns, on time
and with good health and safety
levels.” There are numerous
cases of unforeseen problems
impacting on developments.
The Kashagan project, for
example, is already 50% over
budget while some other fields
are at least two years behind
schedule.
Others have recognised
an opportunity to start to
work differently. Margareth
Ovrum, Executive Vice
President for Technology and
Projects at Statoil, says that
“Subsea processing and gas
compression represent the
next generation for oil and
gas recovery, taking us a big
step forward.” John Johnson,
EVP of Chevron, sees the
need to “change the way
we work through greater
standardisation.”
According to Pilenko, all
the major industry players
are faced with the same
challenges.
“We are all recognising the
same thing, right across the
whole industry,” he said. “Take,
for example, shallow water jackup rigs. At present, there is a
world rig population of around
480. A hundred of these don’t
have a contract and 120 more
are being constructed.
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“Listening to other companies in the service sector, they all
see uncertainty and the need to change. Subsea 7 CEO Jean
Cahuzac says that ‘We are changing the way we work, through
greater standardisation,’ while Baker Hughes CEO Martin
Craighead insists ‘Delivering innovative technologies will enable
the lower the cost of well construction.’
Transocean CEO Jeremy Thigpen states that ‘We’re in an
unbelievably challenging environment, and so, we’re really
focusing on those things that we can control.’
“Cameron CEO, Jack Moore, says ‘the collaboration with
suppliers has the potential to unlock new and creative
approaches,’ while John Gremp, FMC Technologies CEO,
points out a sense of urgency, saying that it ‘improving returns
can’t be an incremental change.’
“We all see the same thing – pressure on reducing costs,”
continued Pilenko, “but at the same time, having to look
different ways of working.
“There is, however, an underlying paradox. There are falling
oil prices and investments, as well as massive job reduction
around the world. Nobody knows how large this is but it
could be as many as 250,000 jobs around the world. This,
however, must be balanced by an increasing demand for
energy.
“Countries looking to meet climate change targets
recognise oil and gas have the highest calorific density
of any hydrocarbon. The industry will, therefore, have
to evolve by finding ways of reducing project costs and
making structural change in the industry right down the
supply chain.
“The service industry has already reacted strongly. Many
companies have started to work with reduction of cost
and the organisation, refocusing and divesting of noncore businesses.
“They are looking at where it can to make the greatest
difference for the clients and shareholders. There has
been a quantifiable move to collaborate, integrating
portfolio management by means of acquisitions and
alliances.
“This downturn is different from the one at the end of
the ‘90s. In the previous cycle, we saw consolidation
and more of the same. This time, however, the industry
is looking to combine to find new solutions.
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SUBSEA SERVICES ALLIANCE
Helix

“One model some companies
are following, is to cultivate a
broader integrated onshore/
offshore/subsea presence.
“Chiyoda, for example, has a
strong track record in LNG and
large project development.
Indeed, it has worked with
Technip on one of the largest
trains have built. The company
gas now invested in EMAS AMC
to expand what it can offer the
market.
“Elsewhere, Fluor, for the first
time, has invested in fixed
assets, investing 50% into
facilities in China with COOEC.
Petrofac has allied with
McDermott for the same reason.
“Other companies have
combined to enlarge their
portfolio and provide integrated
solution along the value chain.
Schlumberger, for example,

Safety First
Incongruously, Thierry Pilenko
introduced his discussion with
a picture of a shackle that
had fallen from a crane. This
happened in a project building
modules for a large energy
project. It could have easily
killed someone.
"At the start of every
management meeting," he
said, "we look at a random
safety incident and spend a
small amount of time analysing
why it happened and how to
make sure it is not repeated.
"If you want to instil the safety
culture in organisation, it has to
start at the top."

has moved from subsurface into
subsea with the acquisition of
Cameron.
“There are similar alliances
such as McDermott/GE, Baker
Hughes/Aker Solutions, Subsea
7/OneSubsea and Technip/FMC.
“There will be very aggressive
structural change and cost
reduction along the supply
chain,” said Pilenko.
“It is likely that there will be some
form of price deflation.
“In the near future, we will expect
to see the formation of more
alliances at all levels, further
cost base reductions, efficiency
improvements and companies
addressing overcapacity.
“Continuous pressure on supply
chain will result in an acceleration
of standardisation and
simplification, finding solutions
that are more cost-effective and
simple to execute. The keynote
to survive the downturn is
willingness to engage earlier and
work differently
“We can already see there will
be losers and winners. Some
competitors entered the market
because they owned a vessel or
had access to easy capital. This
has changed because they can’t
access the capital and the large
markets aren’t there any more.
“This situation is not true of
everything installed everywhere,”
said Pilenko. “There are still
opportunities and resilience
in some offshore markets like
Brazil in the downstream as well
as North America and Eastern
Europe.
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“One thing where they should
be zero compromise, however,
is safety culture. This standard
should be shared by all the
major companies, clients and
suppliers alike. It is paramount,
because, in periods of market
destruction, it is easy not to
keep your eyes on the ball and
in our industry, this has very
important consequences.”

Technip

“The creation of the Forsys
is one of the ways we have
reacted to market changes.
We saw mutually beneficial
ways of sharing the
technology. It was a really
good fit.
“Elsewhere, we decided to
restructure our assets. As pat
of this restructuring, we divest
ourselves of vessels while
upgrading other parts of our
fleet. Part of this was taking
ownership of high capability
vessels such as the DSV
Skandi Arctic, one of the most
sophisticated in the world.
“We are now more resilient
facing this downturn. We can
offer a broader spectrum of
solutions, with our subsidiary
Genesis, adding subsurface
integration into our portfolio.
“For years, there has been
pressure on oil and gas service
companies to borrow money to
expand and get better returns
in a growing market.
This happened a lot of the
drilling business in particular.
We resisted this idea of having
huge leveraged debt and
as such, we have a strong
balance sheet.

OneSubsea

Schlumberger

YOUR
SINGLE SOURCE FOR

COST-EFFECTIVE

SUBSEA

INTERVENTIONS

¡ Well Construction
& Completion

The Subsea Services Alliance integrates marine
support with well access and controls, as well
as downhole services to deliver subsea well
intervention services to help clients increase
production and recoverable reserves.

¡ Installation & Well
Commissioning
¡ Intervention &
Life-of-Field

The extensive track record and expertise of
the industry experts at Helix Energy Solutions,
OneSubsea, and Schlumberger, provide our
client partners with uniquely integrated
solutions for deep- and ultradeepwater basins
and higher well pressure environments.
Partner with Subsea Services Alliance
UT3 Decsolution
2015
today. Discover your unique
at
www.subseaservicesalliance.com.

¡ Brownfield
Development
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¡ Decommissioning

Deep Sea Mining
Recently, Oceanographer and
Attorney-at-Law Dr Philomène
Verlaan, Visiting Colleague,
Department of Oceanography,
University of Hawaii, explained
the challenges of deep sea
mining to an invited audience
organised by FIGS Events.
“Deep-sea mining presents
a complex challenge due
to its multi-faceted political,
economic, technological,
scientific, environmental, social,
industrial and legal aspects,”
she said. “All of these must
be addressed to achieve
commercially viable results.
“Furthermore, these aspects are
either governed by, or must take
into account, the burgeoning
regulatory regime promulgated
by the International Seabed
Authority (ISA), with consequent
effects on operating conditions.”
There are three principal types
of deep-sea metal-bearing
hard mineral deposits that are
currently of the most immediate
interest to the deep-sea mining
industry.

Primarily hydrogenetic nodules
are enriched in cobalt (Co)
and nickel (Ni) and depleted
in copper (Cu) and zinc (Zn).
Diagenetic nodules, however,
are enriched in Ni, Cu and Zn
but relatively depleted in Co, with
highest Ni and Cu concentrations
found at Mn/Fe ratios ranging
between 2.5 and 5.

are not sediment-hosted. They
are particularly enriched in Co
and depleted in Cu and Zn. The
Mn/Fe ratio ranges between
0.91–1.56.

Metals of commercial interest
are Cu, Ni, Co, Zn, Mn, Bismuth,
Lithium, Molybdenum, Niobium,
Tellurium, Titanium, Tungsten,
Zirconium and Rare Earth
Elements (REE).

The highest Co concentration is
usually found in crusts at depths
between 1500-2500m, although
prospectively-interesting
crusts can be found at depths
between 1000-3000m. Metals of
commercial interest are Co, Ni,
Mn, Platinum, Bismuth, Niobium,
Molybdenum, Tellurium, Thorium,
Titanium, Tungsten, Yttrium,
Zirconium and REE.

Cobalt-rich Fe-Mn Crusts

Polymetallic Sulphides

“Oceanic Co-rich Fe-Mn crusts
form even more slowly than
Fe-Mn nodules (1–5 mm/million
years) by precipitation of their
constituent elements from the
water column on hard, sedimentfree surfaces of seamounts and
other submarine topographical
elevations exposed to currents,”
explained Dr Verlaan.

“The polymetallic sulphides,
also known as seafloor
massive sulphides (SMS),
form on and below the
seafloor through the interaction
of seawater and magma,” said Dr
Verlaan.

Crusts are classified
as almost entirely
hydrogenetic and

“In seismically active areas,
especially at divergent
and convergent plate

boundaries, cracks in the sea
floor facilitate cold seawater
reaching hot magma located
many kilometres down at the
mantle, where it is heated to
350-400°C. This hot seawater
leaches metals from the rock
and magmatic fluids, and the
resulting buoyant and expanding
metal-enriched heated fluid rises
back up to the seafloor.
Nautilus'
remotely
operated
Auxiliary
Cutter built
by SMD in
Newcastle

“Here, much of it is
ejected back into the
overlying cold seawater,
where the dissolved
metals precipitate
and are deposited
as polymetallic
sulphides in the form
of chimneys.”
SMS ore bodies,

the most prospectively interesting
manifestation of this resource,
form immediately below the
seafloor under the chimneys.
Metals in solution are entrained in
the hydrothermal plumes emitted
from the chimneys. The colour
of these plumes depend on their
composition and temperature
and give the chimneys their
common names – black, white,
grey, and yellow smokers. These
plumes can be detected at
considerable distances from their
original site of emergence into
the overlying seawater.

adapted vessels able to stay at
sea for the 30-60 days required
to conduct these surveys. It also
needs the continuous, reliable
availability of, and access to,
global positioning and satellitebased data-gathering systems.

Although the chimneys
themselves can grow quickly,
SMS are not a renewable
resource. Many thousands of
years are needed to produce
a commercially attractive SMS
deposit. Metals of commercial
interest are Co, Gold, Silver, Zn,
Antimony, Bismuth, Cadmium,
Gallium, Germanium, Indium,
Tellurium, Thallium and Selenium.

Seafloor mining devices will
differ substantially for each
deposit. The current approach
to Polymetallic Sulphide
Mining most closely resembles
terrestrial mining. It involves
extraction of surface and
subsurface massive ore bodies
using bulk and auxiliary cutters.

Mining and Technical Challenges
There are three principal stages
in a commercial mining cycle

1) Exploration

Ferro-Manganese Nodules

“This requires a range of
currently available or creatively
adapted sophisticated
exploration techniques,” said Dr
Verlaan.

“These sediment-hosted,
moveable, hydrogenous
deposits are found at abyssal
depths between 3500–5000m,”
said Dr Verlaan. “They form very
slowly (5–15mm/million years)
around a solid nucleus by
precipitation of their constituent
elements.”

“Equipment includes bathymetric
mapping tools, water samplers,
photo and video cameras,
seabed samplers (corers,
dredges, grabs, drills, etc) and
remotely and/or autonomously
operated devices.”
This equipment needs to be
deployed from appropriately

Depending on which metal
source predominates during
their formation, nodules
are classified as mainly
hydrogenetic or diagenetic.
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2) Exploitation
All three types of deposits can
be accessed by basic mining
concepts based on
a) Seafloor mining devices
b) Vertical transport system
c) Ore preparation
d) Mining support vessel

Ore disaggregation is a
major technical challenge for
polymetallic sulphide mining.
At present, it is expected that
the mining tools will be remotely
operated and attached by
umbilical to the mining support
vessel.
Prototype nodule-mining
systems have been deployed
for several decades.
Three concepts are under
consideration – hydraulic,
continuous line bucket and
shuttle. Of these, the first seems
to be gaining the most attention.
If a hydraulic approach is
used, the mining tool, as with
polymetallic sulphides, will also
be remotely operated from
the mining support vessel. Its
operation has been likened

Jan 2016

Deep Sea Mining
to that of a terrestrial combine
harvester.
Technical challenges include
the need for operability at very
low temperature (2oC), very high
pressure (400 bar), and on soft
surfaces (sediments). Sediment
collection with the nodules must
be minimised, as must turbidity
generation. Long-term reliability
and very low maintenance is
important as in situ repairs will
be very difficult.
Crust mining is considered to be
the most technically challenging
of the three, especially with
regard to removing crusts
from the underlying substrate
with minimal collection of that
substrate. This is especially true
when operating mining tools on
the complex, steep topography
of seamounts. Of the three
resources, crusts are likely to be
mined last.

riser and lifting technology is
transferable to deep-sea mining
riser design.
Ore Preparation at sea is not
viable, however, it can be
prepared at sea for subsequent
land processing.
As much seawater as possible
must be removed from the slurry
before the ore is transported
to land. This dewatering will
Deepsea mining equipment

be disposed of at sea. The depth
at and method by which this
disposal occurs, the quality of
seawater to be disposed of (eg,
temperature, composition), as
well as the disposal-at-sea option
itself, are the subject of extensive
debate. This involves a variety
of environmental, engineering,
technical and commercial
considerations.

disturbances ab initio. Extensive
consultation with scientists
specialised in deep-sea ecology
is ongoing.”

for SMS and crusts as these
resources, although usually
covered by some sediment, are
not sediment-hosted).

The effects are usually
addressed in three contexts
that are common to all three
resources – At the surface, In the
water column and at and below
the sea floor.

The de-ored seawater is likely to

Mining Support Vessels provide
a large, stable platform on
and from which all the mining
operations are conducted. They
must be able to remain at sea
continuously for up to a year and
accommodate a large, multidisciplinary team.

The surface and water column
effects are likely to be similar for
all three resources. The most
extensive effects – those with
the most potentially long-term
consequences, are likely to occur
at the seafloor.

“Principal environmental issues
include the permanent removal
of hard substrate for which
certain organisms/communities
are specialised;sedimentation
(bottom and surface/mid-water);
noise; vibration; light; leaks,
spills, effects of corrosion. There
may be operational discharges
from the surface vessels
(governed by IMO treaties and
regulations), slow and different
biological regeneration
(especially sessile communities);
remediation
potential (eg,with tailings);
vessel traffic for ore transport
to shore for land-based
processing, vessel-source air
pollution as well as urface and
mid-water marine community
disturbance.

Efficient topside vessel design
is critical. It is likely to include
A-frames, general and specialist
cranes, a dewatering system, a
derrick/moonpool and on-deck
storage for risers and umbilicals,
etc. If it operates sufficiently
close to shore (unlikely for CCZ
nodules), a helicopter landing
pad is likely to be required.

Vertical transport systems are
likely to be similar for all three
resources. They will probably
include some form of flexible
jumper to convey the ore in a
seawater slurry to a vertical riser
suspended from the mining
support vessel.

3) Closure
“For all three resources:
long-term (at least 10 years)
monitoring of mined and control
sites is necessary because
biological processes in the
slow deep-sea are usually very
slow,” said Dr Verlaan. “The two
principal disturbances, of the
sediment and hard-substrate
communities at the seafloor, are
likely to be irremediable.

The slurry will be conveyed up
the riser to the vessel via a lifting
mechanism, for which hydraulic
and air-lift approaches are
under consideration.
Fully enclosed riser and
lifting systems are preferred.
Environmentally, these have
particular advantages including
miminisation of sediment
dispersal in the water column.
The offshore oil and gas
industry’s experience with
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most likely occur aboard the
mining support vessel itself, or
on an auxiliary vessel moored
alongside, to which the ore
can be transferred prior to
transporting the ore to land.
The ‘fines’ have value and,
therefore, are likely to be
retained. Their environmentally
responsible disposal, both at
sea and on land, is difficult.

“Monitoring is extremely costly.
Therefore, considerable attention
is being given to designing deepsea mining systems that minimise
and mitigate the effects of these
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The most environmentally
problematic effect in this context
is the permanent removal of
hard substrate for which certain
organisms and communities are
obligatorily specialised. This
is a particular issue for sessile
(permanently affixed, at least as
adults) biota found on nodules
and crusts. These organisms
cannot live on soft substrata (ie,
sediments).
The effects of sedimentation,
sediment compaction and
crushing of sediment-hosted
organisms by the seafloor mining
tools are also considered to
be likely to have particularly
problematic environmental
consequences (the latter two
effects may be less severe

“There are, however,
environmental advantages,” said
Dr Verlaan. “There is little or no
overburden to remove (on land
the overburden can be 75% of
the mined material), much less
ore is needed to provide same
amount of metal (ore grades at
sea can be up to 7 times higher
than on land). Tthree or more
metals can be obtained at one
site, there is no local human
populations to disrupt and no
permanent infrastructure.”

Deep-Sea Mining: An Emerging Marine
Industry – Challenges and Responses was
the third FIGS Events Lecture. The full
technical paper is available on the FIGS
Events website. It was delivered to an invited
audience from different fields of engineering,
science, regulation, law and technology.
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¡VAMOS!
¡VAMOS! (Viable Alternative Mine
Operating System) is a research
and development project intended
to access unexploited European
mineral resources.
Earlier this year, the 42 month
project was launched, underwritten
by €12.6 mlllion of EC money.
The kickoff meeting
Horizon 2020 is the
was held in
biggest EU Research and Newcastle.

Innovation programme
ever with nearly €80 billion The principal
aims of the
of funding available over
project are to
seven years (2014–2020), develop new
underwater
in addition to any private
mining
investment techniques, encourage
invenstment in the market with
increased certainty and give
the EU access to strategically
important minerals, making it less
reliant on imports.

Estimates indicate that the value
of unexploited European mineral
resources at a depth of 500-1000m
is in the order of €100 billion. The
vast majority of these deposits are
submerged, in unmined deposits
lying below the water table.
The ¡VAMOS! project, therefore,
will develop a novel automated
solution for the extraction and preprocessing of these ores found in
water-bearing strata. It will engage
with all stakeholders to make sure
that the solutions developed are
environmentally, economically and
socially acceptable.
These aims will be reaslised by the
design and building of a robotic
underwater mining prototype with
associated launch and recovery
equipment. This prototype needs
to be remotely operable at a range
to depths, yet sufficiently versatile
to cope with changing ground

conditions as well as relatively
foreseeable events.
Supply Risk

It will be designed with both inalnd
and offshore minimg opportunities
in mind.
These include
• re-opening abandoned open pit
mines
• extension of mines which
are limited by stripping
ratio,hydrological or geotechnical
problems
• opening of new underwater mines.

Exploiting submerged ore bodies

Economic Importance

In each case ¡VAMOS! will result
in a smaller environmental footprint
than conventional mining.

European raw material dependency
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Member Companies Involved in ¡VAMOS!
SMD		

Mining equipment

United Kingdom

Sandvik Mining and Construction

The Netherlands

Geoloski Zavod Slovenije

Damen Dredging Equipment
INESC TEC

The system will incorporate all the
latest sensing technology, making it
able to accommodate for reflections
on the water surface when in
shallow waters or the sidewalls
of pits. While the vehicles will be
designed to minimise turbidity buildup, the electronics will be able to
navigate in turbid conditions.
In future, numerous machines could
be used in the same area, and the
ramifications of this will also be
considered.

From a mining perspective, the
vehicle will incorporate grade
sensing and control systems.
On-board, sensors will also
able to measure environmental
parameters.
In August, the project reached a
major milestone with the successful
delivery of conceptual design
plans of the prototype and all
associated equipment. This
work was carried out under Work
Package 2 (WP2), which also
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designed the system’s architecture
and its functional specifications.
The partners are now looking
forward to Work Package 3. This
will detail the system components
further, and will focus on verifying
and validating the design. Once all
operational issues are verified, the
equipment will be tested across four
existing European mine sites within
the next 2 years
This will evaluate the cost of the

operation by cataloguing depth,
strength abrasively and cuttability of
the mined material, as well as volumes,
power consumption and wear rates.
From this data, the partners will hope
to have a greater understanding of
productivity, utilisation and availability
rates as well as associated fullscale unit
costs. It will also identify other areas
suited to the technique.
The project is presently looking at field
trials at four EU minesites.

Fugro EMU

Portugal
United Kingdom

Zentrum für Telematik

Germany

Montanuniversitaet Leoben

Austria

La Palma Research

Austria

Slovenia

Fédération Européenne des
Géologues
Trelleborg Ridderkerk

Spain

Belgium

The Netherlands

Mineralia Minas, Geotecnia e
Construcoes

Federalni Zavod za Geologiju
Sarajevo

Marine Minerals

Fondacija za Obnovu i Razvoj
Regije Vareš

Portugal

United Kingdom

Empresa de Desenvolvimento
Mineiro
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Bosnia and Herzegovina

Bosnia and Herzegovina

BMT Group
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United Kingdom

Deep Sea Mining
Solwara On Track

Dual 360º P/T

Continuous rotating
at both axes

High payload
and torque

Nautilus Minerals is
progressing with the
development of its
Solwara 1 deposit located in
the Bismarck Sea of Papua
New Guinea. It has recently
signed a new agreement
with Tongling Nonferrous
Metals for the sale of the
extracted product, with first
delivery earmarked for early
2018.
Nautilus and Tongling entered
into a binding heads of
agreement back in 2012. This
new take or pay agreement,
however worked out how much
Tongling will pay Nautilus for
copper, gold and silver in the
mineralised material.

Air filled housing

Payment for silver is fixed at
30% of contained silver in
the mineralized material. The
Asian international copper
concentrate benchmark will
still be used as the basis
for smelter treatment and
refining charges related to the
recoverable copper.

4000 m depth rated
titanium housing

Last year, Dubai-based marine
solutions company Marine
Assets Corporation (MAC)
were contracted to build,
own and provide the marine
management of the vessel
serving as the operational base
for the venture.

Available worldwide
Denmark

Norway Sweden

Netherlands
UAE
Brazil
India

Germany

South Africa
Colombia
Russia

Peru

Finland

Poland

Israel

Uruguay

South Korea

United Kingdom

France

USA

The copper payment will be
for 95% of recoverable copper
as determined by testwork
on samples of shipments.
The gold payment is fixed at
50% of the contained gold
in the mineralised material
which represents a premium
payment.

Spain

Canada
Chile

Italy

When completed, the vessel
will measure 227m in length
and 40m in width with
accommodation for up to
180 people. It will generate
approximately 31MW of power.
All of the below deck mining
equipment will be installed in the
vessel during the build process
to minimise the equipment
integration. The vessel is
expected to be delivered by the
end of 2017.
Last March, Nautilus awarded
the contract for the production
support vessel cargo handling
system to the Italian company
Bedeschi. The handling system
will be used to load dewatered
material into four storage holds.
It will then recover the material
from the storage holds and
transfer it directly to a handymax
vessel for shipment of the
material to China.
The Bedeschi system will
reduce the costs associated
with material handling and
eliminate the need for multiple
handling of material, thus
improving the safety of marine
operations around the vessel.
The contract for the actual
dewatering facilities was
awarded to the DRA Group in
July. With a design capacity of
400 t/h, the plant will include
screening the seafloor massive
sulphides into a number of
size fractions, followed by
dewatering using centrifuges
and filter presses, eventually
filtering to 8µm.
The combined dewatered
product will then be temporarily

stored in the vessel’s hold,
prior to transshipment via
Handymax vessels to China
for processing. The remaining
filtered water will then be
returned via an enclosed riser
system to drive the subsea lift
pump. It will be discharged
within 50m of the seafloor from
whence it originally came.
Fabrication of the process
plant is expected to commence
in early 2016
Over 2015, the project
advanced steadily. Nautilus
completed the assembly of all
three seafloor machines built
by SMD.
The umbilical winches for the
three seafloor production tools
(SPTs): the auxiliary cutter, bulk
cutter and collecting machine)
have successfully completed
factory acceptance testing.
The 85t winches manage the
feed–out and recovery of the
SPTs’ umbilicals, one winch
for each vehicle. The winches
store 2500m of armoured
umbilical.
The umbilicals provide the
power and control systems
to the SPTs through copper
wire and fibre optic cables
embedded within the armoured
casing. The umbilical winches
will be installed on the
production support vessel.
The umbilical winches were
designed and built by SMD
based on standard oil and gas
industry technology.
Nautilus also ordered the
vessel engine and thruster
packages.

Mexico
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Singapore

China

Japan
Taiwan
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The Forsys Awakens
Forsys Subsea, the joint venture
between Technip and FMC
Technologies, was created earlier
this year as an ambitious step to
reshape the way subsea fields are
designed, delivered and operated.

the bottom line of the suppliers, but
that is simply not the case. The high
costs were driven by a mix of factors
including reservoir complexity,
deeper waters and high-pressure/
high-temperatures.

Chief Executive Officer Rasmus
Sunde recently talked about how
the company is relevant to solving
some of the problems currently
besetting the offshore industry,
especially helping to develop
stranded assets. The alliance has
suggested that it can offer cost
savings in some projects of up to
30%.

More preventable factors also
include a lack of standardisation in
the industry where every supplier
has tailor-made equipment.
Another factor has been inefficient
execution. The industry also needs
to document every piece of the
supply chain.

“Over the past 25 years, the cost of
subsea hardware has tripled and
the delivery time of the hardware
has doubled,” said Sunde. “This
was an issue at an oil price of a
hundred dollars a barrel, but even
more pertinent now the oil is at half
that. It has been very clear to the
industry for some time, that this
situation is unsustainable.
“Some people believe that the high
hardware prices went straight to

The industry has responded by
companies getting together in the
form of alliances and takeovers.
FMC Technologies specialise in
the subsea production systems
(SPS) market; Technip in subsea
umbilicals, risers and flowlines
(SURF) and installation. They
recognised that if they worked
together, they would influence a
bigger share of the pie together
than if they operated independently.
The two spent 12 months going

by managing the interfaces in the
subsea architecture. By entering
the project early, it insists that it
can not only reduce project risk,
but also potentially reduce time to
first oil

R&D
An important component of
Forsys Subsea is its research
and development directive.
"The R&D portfolio can be
divided into four packets. Two
(subsea architectures and
equipment/installability) will
focus on the front-end of the
project while the remaining two
(asset integrity and production
enhancement) will be directed at
the life a field.
"We plan to develop game
changing technology and see
how we can integrate this into
such areas as heated flow
lines, subsea processing, riser
technology etc.
through several projects they
had entered independently, in
order to get an understanding of
the advantages generated by a
potential collaboration.

“We can optimise the offshore
installation campaign” said Sunde.
“Historically, the interface risk
between the SPS and SURF has
traditionally been carried by the
client, eg, a manifold coming too
late or being damaged during
installation. The alliance is exactly
the right sort of body that can
handle this.”

Potential savings are larger in the early stages of the project concept definition

They entered an exclusive alliance
meaning that in addition to coowning Forsys Subsea, FMC
Technologies and Technip will work
on integrated projects together and
not simply decide on a case-by-case
basis.
“From the start, the fit was very good
with no obvious duplication,” said
Sunde. “More importantly, however,
there was no big culture clash.
“Such was the shared values of the
parents, that during the meetings, it
was hardly possible to differentiate
if a given person had a legacy from
Technip or FMC Technologies.

where the customer takes their final
investment decision.”
At this point, FMC Technologies and
Technip will provide an integrated
project execution, delivering the
subsea hardware and installing it
on the seabed until first oil. Forsys
Subsea will then re-enter the project
to carry out life of field surveillance.
Any actual service and intervention
will be carried out by the parent
companies.
The company says it can save costs

Since its launch, the Forsys Subsea
joint venture has got off to a good
start. The original goal was to win
one front-end job during 2015,
however, Forsys has already
announced two awards. One is a
very early conceptual study with
an independent and the other a
front-end award for an international
company.
The target for the alliance will be
to convert these opportunities into
integrated opportunities later in the
project life.
“By getting involved earlier, we can
increase potential savings,” said
Sunde. “One prospect we have

“The Forsys Subsea joint venture
will allow each parent company
from contributing its own area of
expertise, but we are the glue that
holds them together.
“We look at areas such as field
architecture, flow assurance, front
end studies, life of field surveillance
and joint research and development.

Left: Cost distribution of a subsea project. Right: Increasing well unit cost vs oil price
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“We will inhabit the part of the
schedule from the concept definition
and front end engineering up
until decision gate three, which is

The ability to realise value is eroded by time. Front end engagement,
therefore is key to maximising asset value
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The Forsys Awakens
used to demonstrate value to the
client is a 30km satellite tie-back.
“For one opportunity we started
with a benchmarking exercise
to see what the client would
pay at a conventional rate, and
demonstrated that the alliance
would reduce the price by 25%.
“This was largely achieved through
optimising architecture, completing
the well using a vessel instead of
a rig and integrating the project
execution.
“In order to reduce costs, we were
able to propose ideas such as
optimising the pipeline design and
routing, eliminating some pipeline
end terminations (PLETs) and rigid
spools.
We were also able to identify
synergies in procurement and
planning while using a leaner
project management team
accruing significantly fewer manhours.
“We have a lot of models that
we can take the information from
in order to come up with advice
to maximise the hydrocarbon
volumes,” said Sunde.
The best thing this industry has

done this when the prices are low.
That’s when the mindset of the
industry is open

Genesis
The main subsidiary of Technip
typically involved with the early
engagement, and to which Forsys
Subsea will be able to call upon, is
the project management company
Genesis.
Genesis started life in 1988 aimed
at principally front end engineering
design. In 1997, it expanded to
incorporate subsea work. The
company was sold to Aker in 1999
and then to Coflexip which was
in turn, taken over by Technip in
2001. Genesis currently has 17
global locations in 12 countries and
in 2014 we did 2 million man-hours
in 2500 projects
“The key to a success is selecting
the right project and engagement
at an early stage,” said Managing
Director John Cambridge. “This
could be maybe 4- 5 years before
project sanction.
“Good front end loading while the
project is still being identified, can
have significant ramifications later
on as the project moves towards
the execution stage.”

An important part of the evaluation,
however, is to not to forget what
the client requires. For a major
national company, for example, the
main driver may be to maximise the
recovery from the reservoir. For a
small independent, however, early
cash flow may be more important.
“Traditionally,” said Cambridge,
“companies look to develop a
project as a number of discrete
building blocks. These typically
include subsurface engineering,
operations, drilling and well design,
subsea and risers, facilities and
engineering design, cost estimating,
etc. In this approach, however,
changing something in one area,
however, can have ramifications on
other parts of the project.
Taking a hypothetical example
based on subsea completions tied
back into an floating production
storage and offloading (FPSO)
vessel, the subsurface engineers
may want to look for ways of
maximising production by
draining as much of the reservoir
as possible. This, however, may
require installing gas lift facilities.
This in turn may necessitate a
higher capacity FPSO design to
incorporate this equipment and
having to satisfy higher safety
standards. This may impact on
the global systems like power
generation and on real estate within
the vessel
This will not only increase costs,
but may demand higher availability
levels to ensure the production
uptime is at its highest. .
“Individually, these changes make
sense,” said Cambridge, “but the
impacting costs can gradually
creep to become disproportionately
large in comparison with the
reserves available to pay for them.

Good front end thinking can make a greater difference to the project value than
good project execution
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“The result can be severely eroded
development economics, project
delays, design recycles and failure

Easytrak Nexus
USBL Systems

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

to achieve sanction, and high
development costs.”
Genesis argues that by integrating
all these building blocks and then
applying high quality decision
making at the front end, this
holistic approach can result in
better designs and savings.
“Good front end thinking as the
asset is being identified,” said
Cambridge, “can make a greater
difference to the end project value
than good project execution being
carried out at a later stage as the
development is being realised.
“The engineers may discover that
if only part of this hypothetical
field is developed, or the work
concentrates on a specific area,
for example, then it may cut
development costs by a third, but
result in a calorie recovery of two
thirds.

“In the past, the fields were huge
and the industry managed to get
away with suboptimum design.
Some of today’s fields, however,
may be only 500 million barrels.
These cannot they cannot
support the over-design and the
belt-and-braces approach of
yesteryear.”
This integrated approach
effectively means bringing
topsides and subsurface
engineers together, earlier. To do
this, Genesis realised it needed
its own subsurface capability.
“We looked a different ways of
acquiring this capability such
as acquisitions, mergers and
alliances and short listed a
number of companies,” said
Cambridge. “Earlier this year we
selected a subsurface partner.
Since then, we have gone on win
first study.
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“The new subsurface capability
allows us to more accurately
audit reserves and development
costs. We can also look closer at
enhanced oil recovery.
“We see this subsurface
integration, technology as the
final piece in the jigsaw. Early
engagement will help us improve
the technical frame and enhance
the value of their projects.
“We believe there should be
a paradigm shift in the way all
industry approaches subsurface
and facilities integration, “
concluded Cambridge.
“We will focus on less risky and
capital intensive projects and
produce simpler, more standardised
designs. Coupled with innovative
contracting strategies, this should
provide the cost reduction we are
looking for.”
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Vessels
Glomar Vantage

Fisheries Vessel

Fishery and Oceanographic Research Vessel
The new Fishery and
Oceanographic Research
Vessel to be operated by the
Norwegian Institute of Marine
Research of Bergen - under a
program led by NORAD, FAO
and the Norwegian Ministry
of Foreign Affairs - has been
successfully launched from the
Gondan Shipyard in Figueras.

Vessels

Glomar Vantage

GloMar Shipmanagement has procured the
Fugro Commander, a dynamically positioned
(DP) shallow draft geotechnical vessel. She
will be renamed Glomar Vantage.
The vessel will be converted into a diving
support vesel (DSV) with an on board
Seaeye Tiger ROV and two diving LARS
systems. Being able to perform its primary
diving / ROV operations enables GloMar
Subsea to work on a large variety of projects.
The Glomar Vantage is equipped with a
dynamic positioning (DP) system that was
refurbished in 2012. Furthermore she has
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a four- point mooring system.
Her dimensions are 57 x 12 mtr
and has a summer draught of 3.5
mtr which makes her capable for
shallow water operations.
She can accommodate 28 pax
and is Multi-Purpose designed
for our diving and ROV services.
To maximise efficiency, she
has a 5T @ 12m crane and
a moonpool of 3.8 x 3.8m
with a 18t/38t twin line heave
compensated winch.

“The GLOMAR VANTAGE
is a good fit in our fleet to
expand our Subsea Diving
and ROV services all over
the world,” said GloMar
Shipmanagement CCO Mark
van der Star.
“We are in discussion with
Fugro to mutually offer the
vessel back to the market
as Geotechnical vessel.
Furthermore we will actively
promote her in the renewable
and Oil & Gas industry.”

sub-tropic areas in developing
countries. Cutting edge
technology has been used for
the vessel to develop activities
focused on marine ecosystem
studies with emphasis on fish
stock assessment.

The contract of this
oceanographic vessel was
signed in March last year. This
sophisticated ship was awarded
to Gondan Shipyard through an
international tender, in which it
competed with eight Norwegian
and a Spanish shipyard.

In addition, the vessel will be
used for data collection for
studies and understanding
of climate change effects;
mapping of marine biodiversity;
measurements of CO2 and
the resulting acidification of
the oceans, measurements of
oxygen and de-oxygenation
of the oceans and studies of
pollution.

Designed by the company
Skipsteknisk, she is 74.5 meters
LOA and 17.4 beam, the vessel
will mainly operate in tropic and

The vessel is being outfitted
according to the noise
reductionstandards for modern
vessels.
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Vessels
New RLWI / IMR Vessel for Upstream - Austin Offshore

AHT for Vroon
The construction of a series of six
anchor-handling tug supply (AHTS)
vessels for Vroon is currently
underway at Fujian Southeast
Shipyard (FSES) in Fuzhou, China.

winch (1,500m x 64mm) and 85-ton
bollard pull. In addition, they boast
2x 10-ton super-silent bow-tunnel
thrusters and 1x 8-ton stern thruster,
for greater manoeuvrability.

The first of these vessels, VOS
Challenge, was launched recently,
while the keel-laying ceremony for
VOS Chance, number three in the
series, took place in November 2015.

The vessels are fuel efficient and

comply with all latest safety
requirements.
VOS Challenge is scheduled for
delivery to the Company in spring
2016, with her sister vessels
following later in the year.

These AHTS vessels are based
on designs developed by Vroon’s
Performance and Engineering
Department, reflecting client
specifications, market requirements
and our substantial in-house offshore
experience.
The 65m vessels incorporate 425m2
clear-deck space and hotel-type
accommodation for 39 crew and
clients. They are SPS coded and
equipped with FiFi 1, DP-2, classleading anchor-handling and towing

OSD-IMT is working on the design for two off
120m IMT9120 riserless light well intervention/
IMR vessels for Austin Offshore, the shipping
arm of Upstream Drilling, Singapore.
The contract for the two IMT9120 vessels was
signed between Singapore based Upstream Austin Offshore and China Merchants Industry
Holdings of Hong Kong, at the Marintec
Conference in Shanghai.
The diesel-electric propulsion vessels are
intended to carry out riserless light well
intervention, light construction, subsea
installation, inspection maintenance and
repair of subsea installations, can deploy
three ROVs, has a 250t capcity AHC crane
and a travelling gantry well intervention tower
system.
Accommodation arranged for 140 persons
and the vessels have a deadweight of around
9500t. Dimensions are 120m, 30m beam with
an operational draft of 7.5m.
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Modification contract for Aker Wayfarer
Kleven’s Myklebust Verft in Gursken, Norway,
has signed a contract for modification of the Aker
Wayfarer vessel to become a deepwater subsea
equipment support vessel (SESV). The contract is
entered into with Ocean Yield ASA, a ship owning
company with investments within oil-service and
industrial shipping.

Aker Wayfarer

The vessel is under long term charter with AKOFS
Offshore. At Myklebust Verft, the vessel will be
modified in order to become a deepwater subsea
equipment support vessel, allowing it to install
and retrieve subsea trees and modules, including
subsea structures and manifolds.
157 m long and 27 m wide, Aker Wayfarer will be
the largest vessel that has been in dock at Myklebust Verft. The Aker Wayfarer is due to commence
operations after completion of the modification
work scheduled within Q4 2016.
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Vessels
Debmarine Namibia’s diamond sampling and
exploration vessel has been launched from the slipway
at Kleven Verft in Ulsteinvik, Norway.
The first of its kind and highly specialised vessel for
deep water mineral exploration will include a wide
range of tailor made equipment and features. Upon
delivery from the yard in June this year, the vessel
will sail to South Africa for final installation of key
equipment.
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Naming ceremony for
Van Oord’s second
Damen CSD 650, Mangystau
A naming ceremony was held at Damen
Dredging Equipment in Nijkerk for the
second of Van Oord’s Damen Cutter
Suction Dredgers (CSD) 650, the
Mangystau. The vessel will be delivered
to the client in the first week of January.
Damen received the first order for a
CSD650 from leading dredging and
marine contractor Van Oord at the end
of 2014; the Ural River. With delivery
scheduled six weeks from ordering, the
on-stock availability of the vessel was
a critical factor to support Van Oord’s
dredging projects in the Caspian Sea.
With project time extended, Van Oord
required additional equipment to finalise
operations.
In contrast to the time restrictions for the
Ural River, this second order allowed
for Van Oord to apply a procurement
approach to the sourcing of the
dredger. The quality and flexibility to
incorporate all of Van Oord’s wishes, in
addition to the strength of Damen’s first
delivery, ultimately facilitated securing
the tender for the Mangystau.
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West Nile Delta
Subsea 7 has been awarded a
sizeable contract by Burullus Gas
Company for the platform extension
and tie-in on the first phase of the
West Nile Delta development of
the Taurus and Libra fields by BP,
offshore Egypt.

Subsea Engineering

Engineering and project
management work will commence
immediately and will be undertaken
at Subsea 7’s Cairo office and
Subsea 7’s Global Projects Centre
in
London.
Fabrication of the deck extension
and spools will be carried out at
the Petrojet Maadia yard near
Alexandria. Offshore work is
scheduled to commence in the
second half of 2016 using Subsea
7’s Rockwater 2 as the main hookup and accommodation vessel with
the Seven Borealis performing the
offshore lift of the platform extension
and the heavy construction vessel,
Seven Arctic, installing the umbilical.
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Subsea Equipment
SPT LOI

SPT Offshore has received the Letter of Intent
(LOI) for the detailed design of the suction
pile foundation, design supervision of the
jacket and full transportation and installation
(T&I) of the Ophir wellhead platform from
Muhibbah Engineering.
Muhibbah is the EPCIC contractor for this
project, which is based on SPT Offshore’s
solution consisting of an tri-legged jacket
with an integrated suction pile foundation.
Mark Riemers, MD of SPT Offshore, stated
that he is very pleased with this contract:
“This award proves that suction pile
foundations for wellhead platforms are a
very cost efficient solution and provides the
option for re-use at other fields. Despite the
downturn in the offshore oil and gas sector,
SPT Offshore was able to secure this project.
The jacket with integrated suction pile
foundation will be installed in one piece
offshore, making a safe and swift offshore
execution possible. We trust that by securing
this project, SPT Offshore will be involved in
more marginal field projects with our suction
pile solutions.”

ASF Awarded New FMC Contracts
Agility Subsea Fabrication gas won contracts have a
total estimated value of 430 MNOK and will provide
Manifolds, Foundation Structures and Well Jumpers
for the next phase of a project under development in
the Caspian Sea.
Purchasing activities will start immediately and the
fabrication for the next phase is planned to start early
in 2016. The final delivery will be completed in the
summer of 2019. The total weight of the delivery is
3,600 tons.
ASF is also involved in the first phase of this same
project and work is well underway on site in Tønsberg.
The first deliveries of equipment have already been
made.
As a result of the long and close cooperation between
FMC Technologies and Agility Subsea Fabrication,
FMC has also awarded ASF the Fabrication Contract
for Subsea Manifolds and Integrated Foundation
Structures for a project on the Norwegian continental
shelf. The FMC contracts will help secure employment
at ASF’s sites in Tønsberg and Røra for 2016 and most
of 2017.

Alba B3 Compression

The Alba B3 compression
platform has left for its final
destination in Equatorial Guinea.
The gas and condensate field
is located approximately 32
kilometres offshore from the
capital Malabo, located on the
island of Bioko in Equatorial
Guinea
The Alba project is managed
by Heerema Fabrication Group
(HFG) as main contractor and
the EPC scope was jointly
executed with Iv-Oil & Gas. In
addition to the EPC, HFG was
also awarded the contract for the
installation, commissioning and
hook-up.

In March 2014 the construction
of the Alba B3 platform for
operator Marathon E.G.
Production Limited (MEGPL)
started and was executed at
multiple sites across the world.
Iv carried out the engineering
work at Iv’s head office in
Papendrecht as well as in
Houston, USA.
The 5800t topside, built at
HFG’s Zwijndrecht yard,
will compress the gas from
the existing Alba field to the
processing facilities on Bioko
Island.
The topside measures 40

x 40 meters and 35 meters
in height. The jacket was
constructed in Vlissingen,
weighing 2,600 tonnes and
with a height of 91 meters. The
33m-long bridge to connect
the Alba B3 platform to the
existing Alba B2 platform, and
the 73-meter-tall flare were built
by the local subcontractor ECG
in Malabo.
The barge carrying the Alba B3
topside, jacket and pile sleeves
will meet Heerema Marine
Contractors’ crane vessel
Thialf early next year at its final
offshore destination in the Gulf
of Guinea.

ASF has also signed a two-year Frame Agreement
with FMC in which ASF will offer fabrication services to
FMC worldwide. This is an important agreement that
underscores ASF’s position as a world leading subsea
fabricator of high-tech systems.

Sail away of the Alba B3 topside and jacket from Heerema Vlissingen
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Subsea Equipment
First Subsea completes Heidelberg Spar Mooring

JFSE ISO9001

First Subsea has completed the
installation of subsea mooring
connectors for Anadarko
Petroleum Corp’s Heidelberg
truss spar platform moored in
5,310ft (1,620 m) of water in
field development in the Gulf of
Mexico.

Ball and taper subsea mooring
connectors (SMCs) offer a
two-part mooring. A connector
receptacle is preinstalled,
attached by ground chain to a
mooring pile.

Dedicated provider of
mass flow excavation
(MFE) services has
achieved ISO 9001, ISO
4001 and OHSAS 18001
statuses.

When the spar arrives on-station
the ball and taper mooring
connector is simply attached to
the mooring line and lowered
into the receptacle to complete
the mooring line connection.

James Fisher Subsea
Excavation’s processes
and operations were
rigorously examined
before the certifications
were issued by DNV GL.
The company decided to
apply for all three at once
and achieved certification
within six months of
starting the process.

The 23,000-ton spar has been
moored by nine Series III
Ballgrab ball and taper mooring
connectors attached to polyester
mooring lines. The connector’s
male mandrels are manufactured
in compliance with American
Bureau of Shipping (ABS) 2009
Approval for specialist subsea
mooring connectors.

The Heidelberg spar will have
a capacity of more than 80,000
barrels of oil and 2.3 million
cubic meters of natural gas per
day.

James Fisher Subsea
Excavation, which has
its headquarters in
Oldmeldrum, Scotland,
as well as bases
worldwide in Houston,
UAE, Singapore and
Mexico, underwent
three days of intense
scrutiny to ensure its
practices met with the
high standards of the
certifications.

Wet mate connectors

Recognised throughout
the industry

Full range of
ethernet connectors

The company operates
a suite of 26 subsea
excavation spreads,
including the recently
acquired and wellestablished T range, the
innovative TwinProp, the
HydroDigger and the SP
single prop type of mass
flow excavators.
Its management and
operational teams are
responsible for the
completion of more than
350 projects in more than
40 countries.

Ballgrab ball and taper mooring connectors
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Trelleborg’s Bend Restrictors Receive API 17L1
Trelleborg’s offshore operation in
the UK has been certified for the
manufacture of bend restrictors
under the American Petroleum
Institute’s specification for flexible
pipe ancillary equipment (API
17L1 Ed. 1 2013).The certificate
was completed by Lloyds Register
EMEA, acting as an independent
verification agent.
It was evaluated alongside
Trelleborg’s product range
drawings including dimension
tolerances, manufacturing
processes and procedures for
polymer components. In addition, a
manufacturing audit and site visit to
the company’s metal work supplier
were undertaken.
API 17L1 is an industry standard
that determines the minimum
requirements for the design,
material selection, manufacture,
documentation, testing, marking and
packing of flexible pipe ancillary
equipment. Trelleborg’s offshore
operation now has certificates for
API 17L1 for bend restrictors, bend
stiffeners and modular buoys.

REGISTER FREE ONLINE
& SAVE $20

Andrew Garside, Innovation
and Technology Director within
Trelleborg’s offshore operation
based in Skelmersdale,
said:“The API assessment is a
detailed process, which put our
manufacturing practices of bend
restrictors under stringent analysis.

AOGEXPO.COM.AU

Receiving the certification
demonstrates the performance of
our bend restrictors, especially for
use in challenging and harsh sea
environments.”

Proudly supported by

Trelleborg's bend restrictors are
used to protect flexible pipelines
from over bending and buckling
during their installation or operation
phase where static loads are
generated.

USING PROMO CODE: WELCOME

The system comprises a number of
interlocking elements that articulate
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in three dimensions when subjected
to external loads. At a designed
radius, the elements mechanically
lock to form a semi rigid curved
structure that will prevent further
bending.
As bend restrictors are designed
to ensure the manufacturers
recommended minimum bend
radius is not infringed during the
life of the project. The elements
also provide a significant further
benefit as their split design
allows installation of the restrictor
after pipe termination, meaning
installation and maintenance
is much simpler and more cost
effective.
Each bend restrictor is uniquely
designed for its environmental
application under defined loading
conditions.
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SeeByte Expands
SeeByte will be expanding its
offices and taking space in the
Marine Robotics Innovation
Centre at the National
Oceanography Centre (NOC) in
Southampton.
Bob Black, CEO at SeeByte,
commented “Expanding into
the Innovation Centre at NOC
expansion puts SeeByte in
an ideal position to meet the
requirements of our growing
customer base in the South of
England.
“We chose the Marine Robotics
Innovation Centre because we
are keen to work alongside likeminded companies.”

Pipelines
Vashishta and S1 Development

Airborne

A consortium of McDermott and L&T
Hydrocarbon Engineering, a subsidiary of Indian
conglomerate Larsen & Toubro, was awarded a
contract covering the engineering, procurement,
construction and installation of major subsea
field infrastructure for the Vashishta and S1
Development Project, a greenfield deepwater
development off India’s East coast.

A West African operator
selected Airborne Oil
and Gas’s Thermoplastic
Composite Pipe (TCP)
technology as the preferred
solution for injecting large
volumes of stimulation fluids
offshore in deep water
offshore West Africa.

The scope of work includes supply and
installation of a series of pipeline end
terminations (PLETs) and in-line tee structures
(ILT), a pipeline end manifold structure (PLEM),
rigid jumpers and approximately 30 miles of
umbilicals. The pipeline scope includes 64 miles
of 14-inch dual rigid pipelines extending from
the shallow water shore line to a maximum water
depth of 2300ft.

Penspen Contract
Penspen has been awarded a contract from
Sirius Group to conduct an engineering study
for the monetisation of gas reserves from oilfields offshore Niger Delta. A key element of this
agreement is the development of gas reserves
of the OML 122 field, located in the offshore
Niger Delta region 40km from the coastline of
Southern Nigeria.

global dynamical analysis of the
downline system.
The TCP Downline and TCP
Jumpers provide the high flow
rates required for effectively
stimulating reservoirs.

Airborne will supply a 145m
long, 3in ID 5000psi working
pressure TCP Downline and
TCP Jumpers, the latter
connecting the downline to
the injection skid and subsea
wellhead.

Acid stimulation is a key element
in the EOR strategy of most
operators; where the flow rate is
a prerequisite, the good fatigue
performance, lightweight and
easy maintenance ensures a
good business case compared to
alternatives such as steel-coiled
tubing.

In addition, Airborne will
supply the complete
deployment spread,
including reeler, tensioner
and all pipe ancillaries
such as end fittings, bend
restrictors etc. Airborne
will perform all related
engineering including

“Following the other orders
that Airborne won recently, on
downlines and acid stimulation
systems, this most recent order
is clear evidence of a growing
acceptance of TCP technology
in the offshore industry, and of
our leadership position in the
acid stimulation and intervention
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“We are working with all of
today’s leaders in the field of
intervention, stimulation and plug
and abandonment and see a
strong growth over the coming
period. Cost effective intervention
is key to enhanced oil recovery
for subsea wells. Especially
in these times, where cost
reduction is a central theme for
many operators, our technology
provides new ways to increase
recovery ratios in the most cost
efficient manner.”
l Wild Well Control awarded
Airborne a contract for the supply
of two flexible TCP Jumpers.
The two jumpers, 2 inch and 10
ksi rated, are collapse resistant
to 3000m water depth. They
are delivered in lengths of 300ft
each and will provide the flexible
fluid connection between a drill
string or downline and Wild
Well Control’s 7-series subsea
intervention package.
AOG’s TCP Jumper combines
flexibility with a smooth bore
and high collapse resistance.
This combination, unique in the
industry, provides a superior
solution for riser less Plug &
Abandonment ( P&A ).

The study is being conducted as part of Project
Dawn, a three year development project worth
US$1.2billion that includes the construction
of a pipeline network to deliver natural gas to
the Escravos – Lagos Pipeline System (ELPS),
which was designed and constructed under the
supervision of Penspen more than two decades
ago. The gas from Project Dawn will feed power
plants and different industrial applications in
Nigeria.
The project will include an evaluation of the
OML-122 field development, subsea gas pipeline and onshore central processing facility. The
study will seek to determine the extent of new
pipeline and facilities required, and quantify the
overall investment required for the project.

business”, says Martin van
Onna, Airborne Oil & Gas’s Chief
Commercial Officer.

Thermoplastic Composite Pipe
(TCP) technology

Thomas Wilke, General Manager
Subsea, explains: “ Our primary
client, Marubeni Oil and Gas, will
be plugging and abandoning
9 subsea wells, of which the
deepest are at a water depth
of some 7300 ft. We expect
that some wells will be subhydrostatic, which may lead to
significant differential pressures.
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Using AOG’s non-collapsible
jumpers removes the risk of
hose collapse and the related
project delays. We have
worked with Airborne Oil & Gas
for some time on this project
and concluded that their
product provided a significant
operational advantage.”
“To date Airborne has already
won orders for our 2.5 inch 10
ksi jumpers, and now for our
2 inch 10 ksi jumpers as well.
The potential is so significant
that we are manufacturing this
jumper for stock, enabling us to
supply quickly”.

Nord Stream Line 2

The Swedish Armed Forces
have successfully cleared the
munitions object found near
Nord Stream Line 2. The works
were safely completed, despite
windy conditions in the Baltic
Sea.
Line 2, which had been closed
at inlet as a precautionary
measure, was reopened and
resumed gas transportation.
The prompt and safe resolution
of the situation with the unusual
find confirms the efficiency
of the operational structures
and interfaces with authorities
established by Nord Stream for
ensuring reliable gas transport.
The piece of munitions was
found in close proximity to
the Nord Stream Line 2 on
November 2015 during routine
survey operations as part of
annual integrity assessment
activities of the Nord Stream
offshore pipeline system.

Pipelines
BISSO IROQUOIS
BISSO MARINE has acuired the
derrick/pipelay barge GLOBAL
IROQUOIS. The 400ft x 100ft
x 30ft laybarge has performed
pipelay operations worldwide
and will be renamed BISSO
IROQUOIS.
The central part of the barge’s
substantial station keeping
system are the ten single drum
winches with 320 kips of pulling
force and 744 kip holding force
each. Each single drum winch
holds 5,300 feet of 2.5 inch
wire rope. The barge’s main
tub mounted dynamic revolving
crane has a 250 ton capacity and
the deck crane is a Manitowoc
4100W Series 2.
The pipe handing system is
designed to handle for 40ft pipe
joints but can accommodate
60 foot joints with some
modifications. The pipe handling
system can handle pipe joints
weighing up to 38 tons each.
Through a series of conveyors,
pipe is fed into a fully enclosed
ready rack, line up station and
firing line. The firing line features
eight work stations, four of which
are dedicated to welding.

supported rigid truss. An
alternative floating “Alpha”
pontoon stinger system is also
available. The 300 foot Alpha
stinger is composed of five 60
foot sections.
The BISSO IROQUOIS can
accommodate 256 persons
and features a large galley and
dining area, a large theater,
several conference rooms, ample
client office space, a gym and
a three bed hospital. The below
deck machinery space houses
all ten mooring winches, three
main generators providing 7,875
kW of electrical power, 1,200
gallons per hour water making,
substantial capacity for fuel,
warehousing and dry stores.
The barge is boasts significant
on-board machining and milling
capabilities.

capacity, technology and
efficiency upgrades to enable
it to perform internationally in
very harsh environments for long
durations.
The barge was most recently
working in offshore Brazil
laying numerous pipelines up
to 34 inch diameter with heavy
concrete coatings in water
depths ranging from 20 feet to
300ft. Most notably the barge
has an impressive track record
of laying very large and heavy
concrete coated pipe up to
55.5 inches in total diameter as
well as laying 30 inch concrete
coated pipe in approximately
800ft of water.

During the last decade, the
barge has been reconfigured
and received significant

The barge is configured with two
220 kip SAS tension machines
with a total capacity of 440
kips of tension. The tensioners
can pass an 84 inch maximum
diameter. To accompany the
two SAS tensioners, is a 440 kip
capacity (on a full drum) SAS
abandonment and recovery
(A&R) winch capable of holding
5000ft of 3.5 inch wire rope. The
barge is also outfitted with six 75
ton davits.
The primary stinger system is
a two section 180 foot gantry
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Pipelay
Huisman Steel Cutting Ceremony
Huisman and COOEC, a subsidiary of CNOOC,
recently held a steel cutting ceremony to mark the
start of a new pipelay system fabrication at the
Huisman facility in China. This 325mt Vertical Lay
System for flexible pipe and will be the first such ever
operated and owned by a Chinese company.
The tower will be installed onboard the offshore
construction vessel HYSY286, together with the
earlier Huisman-supplied 400mt deep water mast
crane.
Pim Overes, Managing Director at Huisman China,
said: “This vessel will become the most advanced
deep water construction and pipelay vessel in China.
This shows the ambition of CNOOC, and we are very
fortunate to be selected to participate in achieving
this together with the project team of COOEC.”
Mr. Ding Donghua, representative of CNOOC, said:
“CNOOC actively practices the strategy of building
a strong ocean country, improving offshore oil and
gas resource development. We have had some
breakthroughs in equipment and technology:
The 325mt VLS is the first step to pipe flex-lay
in deep sea, which is a significant milestone in
realisation of the strategy of CNOOC Secondary
Leap.”

Gulf of Guinea
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Skandi Africa

Pipelay

New build flexible lay and construction vessel, Skandi Africa, has joined the
industry leading Technip fleet, following the signing of the on-hire agreement in Schiedam, Netherlands on 5th October. The ship, owned by DOF
Subsea, which was awarded “Ship of the Year 2015”, has now begun her
five year charter commitment, working on global projects for the company.
Built by Vard Soeviknes in Norway, the state-of-the-art DP3* vessel is
specially designed to operate in harsh environments. She has a length of
160.9 meters, a breadth of 32 meters, and is equipped with a 900 tonne
active-heave compensated crane and 650 tonne Tiltable Lay System which
can operate in water depths up to 3,000 meters. Her deck space is a large
2,700 m2 and she has under-deck storage capacity of 3,500 tonnes. This
high specification means the vessel is ideally equipped forFugro
deepwater
Saltire
construction and flexible lay projects in some of the world’s most challenging environments.
Once final preparations have been completed, the vessel will commence
her operational duties.

Skandi Africa during recent sea trials. Photo courtesy of Huisman
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Pipelines and Umbilicals
Hydratight EPRS deal with Subsea 7

Neptune Observatory

Hydratight has received one of the largest pipeline
connector orders in the industry, from Subsea 7
to support its Emergency Pipeline Repair System
(EPRS) project in Australia.

Global Marine Systems has secured a contract
win from Ocean Networks Canada, to upgrade
the fibre optic cables serving the NEPTUNE
observatory off the west coast of Canada.

The repair system is part of the contingency
planning for multiple pipelines associated with
Chevron Australia’s liquefied natural gas assets
and INPEX’s Ichthys LNG Project off the northwest
coast of Australia.
Hydratight has been
providing EPRS
coverage since the
late 1980s.

An initiative of the University of Victoria, Ocean
Networks Canada operates extensive monitoring
networks and undersea observatories for scientific
research to help communities, government and
industry make informed decisions about our
future.

This win is based
on Hydratight’s
Morgrip mechanical
connector. It is
also backed by a
two year research,
development and
testing programme conducted by Hydratight’s
engineering team based in UK in collaboration
with Subsea 7.
This ultimately provided a custom-engineered
Morgrip connector solution to meet the exact
specification required for these assets, which
included a self-supporting connector solution (no
pipe end abutment) for pipelines up to 44 inches
in diameter.
Pipeline connector

The subsea infrastructure of NEPTUNE comprises
an 800km loop of fibre optic cable connected to
various instrumented sites (nodes).
The observatory enables scientists to study
phenomena through continuous long-term, high
temporal resolution observations not afforded by
traditional ship-based ocean exploration.
By co-locating instruments of different types,
researchers can study interactions among
geological, chemical, physical and biological
processes that drive the dynamic earth-ocean
system. The shore station at Port Alberni on
Vancouver Island sends the collected data via
fibre optic cable to the University of Victoria and
out to the world via the Internet.

Neptune cable laying
maintains nearly 380 000km of
globally installed fibre optic cable
out of a total cable maintenance
base of 1 060 000km, and can
account for 35% of maintenance
operations performed on fibre
optic cables globally.
The cable recovery work for

the NEPTUNE observatory was
performed by Global Marine’s
vessel, Wave Venture, a highly
specified cable laying and multipurpose offshore vessel capable
of complex offshore construction
projects. There were four sections
of broken cable identified for
recovery, measuring 4750, 7962,

Although the recovery work
proved relatively straightforward,
the installation of new fibre optic
cables next year is expected to
provide a far greater engineering
challenge. The difficult task is
in part down to the fact that the
mechanical subsea structures
weighing circa 1.8t each, will
make storage and vessel loading
far from simple.
Four cables in total will each
feature a mud-mat at each end
that helps secure the cable in
place. The subsequent task will
be accurate deployment on the
seabed, using a ROV to connect
existing seabed cables to the
structure.

Solstad Contracts

The contract with Global Marine, a one-stop
shop for subsea engineering from initial concept
to ongoing maintenance over the system’s
lifetime, was signed in September and includes
two parts. The first, which was completed in
October 2015, was the recovery of failed cables
from the NEPTUNE system. The second is the
cable installation of new subsea cables, which is
scheduled for May 2016.
Ocean Networks Canada’s ocean observatories,
NEPTUNE and VENUS (which Global Marine
also helped install), are included in the NAZ
(North America Zone) maintenance agreement.
However, although the cables to the nodes
are covered by the agreement, cables from
the nodes to the scientific instruments are not,
hence the opportunity to bid for the maintenance
contract. Global Marine was selected for a variety
of reasons, not least because the company
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DLB Norce Endeavour.

Solstad Offshore has executed
a multiple-year contract with
Chevron in Thailand, for its
Offshore Installation and
Construction program utilising
the derrick lay barge DLB Norce
Endeavour.

Meanwhile the Normand Drott
has been sold to an international
buyer with delivery in January
2016. The vessel has a contract
with Petrobras until 4th quarter
2017. “Normand Master” (built in
2004) has taken over this contract.
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Petrobras has chosen to
terminate the contracts for the
two PSVs Normand Vibran and
the Normand Trym.
The contracts had originally
valid until 3rd quarter 2017.
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3D App
As part of increased focus on
this industry, Global Marine has
released a free app.
Called GMSL APP, it brings
Global Marine’s images to 3D
life. The technology shows

digital information, in this case
3D models, overlaying static
images (below) in real-time
via the camera view of either a
smartphone or tablet.
It is possible to take a 3D tour of

installation vessel C.S. Sovereign
or the Q1000 ROV. Alternatively,
it is possible to switch to X-Ray
View to read more information
about each key feature of the
two by pressing the hotspots
shown in the 3D image.

Dual 360º P/T

Continuous rotating
at both axes

High payload
and torque
C.S. Sovereign

Air filled housing

Trenching ROV, Q1000

Bibby Decommissioning Contracts
Bibby Offshore has, this year,
delivered two multimillion pound
decommissioning contracts to
the UK Continental Shelf.
Endeavour Energy appointed
Bibby Offshore to perform
operations in the Renee and
Rubie fields located in blocks
15/27 and 15/28 of the Central
North Sea, approximately
115km east of Aberdeen.
The 60 day agreement involved
Bibby Offshore’s dive support
vessel (DSV) Bibby Sapphire

and construction support vessel
Olympic Ares, completing the
recovery of subsea equipment
including cross-over structures,
umbilicals and protection
mattresses.
Barry Macleod, Managing
Director of Bibby Offshore UKCS
said: “UKCS decommissioning
costs are forecast to reach in
excess of £50billion over the
next 35 years. Decommissioning
operations in particular are
specialist by nature in order to
ensure that all materials and

often complex infrastructure are
removed and disposed of safely
and responsibly, with minimal
environmental impact.”
Bibby Offshore also
successfully completed work for
Tullow Oil SK (TOSK) throughout
April and May 2015, utilising
DSV Bibby Topaz to perform
decommissioning operations at
the Orwell and Wissey subsea
installations, including the tie-ins
at the Thames and Horne and
Wren platforms, in Southern
North Sea block 49/28.

4000 m depth rated
titanium housing

Available worldwide
Denmark
UAE
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Subsea Equipment
2G Robotics’ ULS-200 provides Total Marine Technology with detailed dimensional data of subsea well operations equipment
Seatronics and 2G Robotics
recently conducted a demonstration of the ULS-200 with
Australian based company,
Total Marine Technology (TMT).
TMT provides locally built Work
Class Remotely Operated
Vehicles (ROV’s) and intervention tooling designed specifically for the offshore drilling and
production industry.
The demonstration generated
great interest and led to TMT
taking delivery of a ULS-200 for
a trial period. TMT’s objective
was to test the accuracy of the
ULS-200, how it functions from
an operational perspective, and
how the data can be processed
and presented for measurement purposes.
TMT scanned a Subsea
Intervention Device (SID),
H4 Wellhead Connector with
ROV Interface Panel, and a
Light Well Intervention (LWI)
Device. Those three pieces of
equipment were scanned in
an open air environment. Two
smaller objects, a short pipe

with a flange welded to it and
an aluminum cylinder, were also
scanned during the trials. Those
two objects were scanned in an
open air environment as well as in
water in a test tank. TMT Survey
Manager, Adam Hamilton, stated
that “the ULS-200 performed
equally well in both environments.”
The scans were conducted at
a range of 2.5m from the target
objects and were registered using
overlapping areas of adjacent
scans. The data processing was
primarily completed using the
open source software, CloudCompare.
TMT also used Hexagon’s 3D
Reshaper to create a mesh from
the point cloud data and then
overlay a photo taken with an
SLR camera on the mesh. TMT
Survey Technical Coordinator,
Roger Garnett, commented on
how the ability of the ULS-200
to “store data directly to the
command computer allowed for
fast quality control and prompt
post-processing capabilities.”
Contd next page

H4 Wellhead Connector
ULS-200 scanning a Light Well Intervention (LWI) Device
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H4 Wellheead Connector

UT3 Dec 2015

73

Jan 2016

Subsea Equipment
+61 8 9468 7302
info@synaya.com.au
www.synaya.com.au

Synaya is a Perth based Australian ROV service provider
specialising in the sales of products and deployement of
portable systems for onshore and coastal operations
Subsea Tech Products

CISCREA Products

-mini-ROVs
-remote survey catamarans
-diver cameras

-mini-ROVs
-rugged camera systems
-rugged lighting systems

Guardian 2.1 ROV

Photo
overlay of
SLR camera
image on
the mesh
created
from the 3D
point cloud
generated

Jack 100 ROV

ROV services

Engineering Solutions

- Civil Works
- Dams
- Intakes and trash racks
- Piles and Jetties
- Harbours
- Construction support
- Seabed surveys
- Demolition support
- Outfalls
- Internal inspections

- Custom engineering
- Custom ROV
- Custom remote vessel
- Custom sensors
- Custom tools
- Ruggerised solutions
- Robotised equipment

Synaya Pty Ltd, Perth, Western Australia

After processing the data,
TMT measured points within a
single point cloud and within the
merged clouds of each object.
TMT then obtained physical
measurements to compare to
the measurements obtained
from the point clouds to validate
the accuracy of the system.
The comparison confirmed the
ability of the ULS-200 to provide
millimetre-level measurement
accuracy point to point for a
single object and point to point
between separate objects.

Str Adds ‘Syrinx’ DVL to Inventory
Subsea Technology and Rentals
(STR) has added two Sonardyne
‘Syrinx’ Doppler Velocity Logs
(DVLs) to their expanding rental
inventory. The order for the two
4000m depth rated units was
placed with following demand
from STR’s customers.
The Sonardyne Syrinx differs
from other DVLs through its use
of fully linear signal processing,
low noise electronics and
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adaptive bottom lock. These
features enable Syrinx to
operate at altitudes over 50%
higher than conventional
600 kHz DVLs with the high
resolution performance of a
1200 kHz DVL.
Syrinx can be employed as a
standalone DVL, as part of an
integrated navigation system
or perform both functions at
once.

MSI To Deliver 3 Axys Technologies Buoys
Metocean Services International
(MSI) has signed a contract with
Port of Melbourne Corporation
for two TRIAXYS directional
wave buoys and an AXYS
WatchKeeper current, wave and
met buoy. All three buoys will
be built by AXYS Technologies
in British Columbia, Canada,
before being freighted directly to
the Port of Melbourne.

hub for containerised, automotive
and general cargo. It is a key
economic asset for businesses
and people across Victoria and
south-eastern Australia.

The Port of Melbourne is
Australasia’s largest maritime

The AXYS buoys will be a
key component in providing

With 2.6 million containers and
350,000 new motor vehicles
handled each year, safe passage
is paramount for the 3,000 ships
that visit annually.
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real time current, wave and
meteorological data to the port
management system covering
100,000 hectares of port waters.
The TRIAXYS Directional
Wave Buoy is a solarpowered precision instrument
incorporating advanced
technologies that make it
an easy-to-use, reliable and
rugged buoy for accurate
measurement of directional
waves.
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Underwater Vehicles
SUBSEA TECHNOLOGY

Falcon for Perenco
Falcon ROV

Perenco Oil and Gas, Gabon, has
been using its new Saab Seaeye
Falcon ROV to undertake
a range of tasks
including pipeline
and jacket surveys,
rig assistance and
FSO inspection.
It was also
deployed with
a diving team to
remove debris from
the seabed ready to
clear the approach
for the arrival of a rig.
Following that, the
Falcon was sent down to
check the position and security
of spudcan penetration in the sand.

When it comes to subsea integrity monitoring, make the SMART choice.
SMART is a highly configurable Subsea instrument that allows you to gain valuable insight into the
integrity of your offshore field development. Monitor the stress in your risers, Analyse the condition
of your structures and Report in near real-time using the integrated wireless Transponder. To see
how to smarten up your next asset monitoring project, search Sonardyne SMART

Subsea Robotics

Cédric Fratacci welcomed the cost savings
of using the Falcon rather than a diving team for
dedicated operations.
“The Falcon can dive to a greater depth than a
diver while avoiding the need for decompression
time,” he said. But when diving is unavoidable, he
adds, “the Falcon can assist in the diving activity
by becoming an external camera for the diving
supervisor.
“The world-wide success of the Falcon in the
energy industry, and other sectors, comes from
its small, easily manhandled size, together with
five powerful thrusters for precise manoeuvrability
and steadiness in strong cross-currents whilst
undertaking precision tasks and observations.
“Also, its distributed intelligent control system
with each device on the vehicle having its own
microprocessor, allows a choice of tools and
sensors to be easily added or changed, making
it an ideal platform for numerous intricate and
demanding subsea applications.”
As a module-focussed concept, the Falcon
generates automatic diagnostics on power-up to
ensure that each device is fully interfaced and
working correctly.
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l Following their acquisition
of tooling maker, Hydro-Lek in
2013, Saab Seaeye has now
consolidated the business into
its own facilities at Fareham.
Saab Seaeye’s managing
director Jon Robertson sees the
move as an important step in
the company’s growth strategy.

Seatronics has announced a collaboration
with Canadian-based manufacturer, Inuktun
Services.

“The decision to create a central
technology hub allows us to
grow and develop tool and
manipulator technology and
strengthen our position as a
complete underwater robotic
solutions provider,” he said.

Seatronics is working with Inuktun to supply the
Inuktun ROV Manipulator as a standardised
option for the Seatronics Predator ROV Elite
System.

“It will also accelerate
developments within the our
product portfolio and expand
tooling options for our new
range of Seaeye electric work
class ROVs and hybrid AUVs,
along with developing further
opportunities to create more
bespoke systems.”

POSITIONING
NAVIGATION
COMMUNICATION
MONITORING
IMAGING

Seatronics works with Inuktun

Inuktun has extensive expertise in remote
controlled robotic transport and delivery of
multi-mission, modular technology used in
hazardous environments and confined spaces.

The Elite System was established and
manufactured by Seatronics as a Bomb Squad
Capable Improvised Explosive Device (IED)
ROV specifically designed to operate within the
Military and Defence industry.
The Inuktun ROV Manipulator is a compact and
powerful addition to the Predator Elite System
with flexible interchangeable jaw sets and
pressure compensated housing.
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Underwater Vehicles
MULTIBEAM ECHO SOUNDERS
THE COMPLETE MULTIBEAM ECHO SOUNDER PRODUCT RANGE

Deepwater Tracking to 7500m

Sonardyne's, Ranger 2
GyroiUSBL system was used
to track a deep tow side-scan
platform at a slant range of
7500m from the Odyssey
Explorer. Only the depth of
the ocean prevented greater
ranges being achieved.

Long layback tracking of
towfish has traditionally always
been a major challenge for
conventional Ultra-Short
BaseLine (USBL) acoustic
positioning systems, due to the
very long slant ranges involved
and vessel noise degrading
performance. Sonardyne
first sought to address this
challenge back in 2006, turning
the problem on its head to
create Inverted USBL (iUSBL).
In normal USBL operations,

an acoustic transceiver is fitted
to the survey vessel and an
acoustic transponder is fitted to
the target being tracked. With
iUSBL,however, these positions
are swapped. The transceiver is
installed on the towfish looking
up at the transponder deployed
from the vessel.
The net result is that the signalto-noise ratio is dramatically
improved which in turn, allows
long ranges and greater
precision to be achieved.
The new Ranger 2 GyroiUSBL
system builds on this technique
by exploiting the long term
accuracy and precision of
acoustic positioning with the
continuous availability and
fast update rate of high-grade
inertial navigation sensors.

"All USBL transceivers require
motion compensation, whether
vessel-based or installed
on a towfish. Typically, this
requires an attitude and
heading reference sensor
to be co-located with the
transceiver, which is both
complex and time consuming
to correctly align," said Tom
Bennetts, Projects Manager at
Sonardyne.
"Inside our GyroiUSBL, we
have combined the features
of our sixth generation
HPT acoustic transceiver
technology with SPRINT,
a subsea INS that can
result in more than 10 times
improvement in positioning
precision over USBL alone.

km.kongsberg.com

Combining both instruments
into a single titanium housing
depth rated to 7000m enables
organisations like Odyssey
to quickly and efficiently
mobilise deep tow technology
without having to worry about
navigation sensor offsets."
Odyssey are pioneers in the
salvage of historic, deep water
shipwrecks and rely heavily
on side-scan sonars to identify
potential targets. The towfish
being used during the recent
trial has been designed to their
exact specification to enable far
deeper depths to be explored.

Odyssey’s new deep-tow platform, equipped with an upward looking
GyroiUSBL, has been tracked to water depths beyond 7500m during trials.
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For the test, Odyssey used
a high-powered directional
Wideband Mini Transponder
(WMT) in responder mode
mounted to an over-theside deployment pole from
the Odyssey Explorer.

This was interfaced via
control room hardware to
the GyroiUSBL transceiver
mounted on the towfish. Power
and communications to the
GyroiUSBL was provided
through a Nexus multiplex fibre
optic telemetry system.
With the towfish fully deployed,
Odyssey used the GyroiUSBL
to passively listen for the
WMT's signal in a low noise,
dynamically stable subsea
environment. This meant that
they were able to accurately
track the position of their towfish
at a previously unachievable
slant range of 7500m.
Additionally, the acoustic
transceiver component of
the system incorporated
Sonardyne's unique ping
stacking technology to provide a
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tracking update rate of 2 hertz,
irrespective of range and
water depth.
"The trial went exactly to
plan," said Tom Bennetts. "As
the layback grew and grew,
GyroiUSBL just kept tracking
until the ocean depth became
prohibitive. Analysis of the
signal-to-noise data at the time
indicated that we could have
tracked to beyond 9000m had
the winch cable been able to
extend further."
He added, "Even more
impressive was that these
ranges were attained using
the lower end of the medium
frequency band. This
means that the multi-beam
data quality is significantly
enhanced due to less in-band
interference at the source."
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Training the future leaders
in environmental science.
Next Generation
Unmanned Systems Science
(NEXUSS)
NEXUSS is a new Centre for Doctoral Training (CDT) funded by Natural Environment
Research Council (NERC) and the Engineering and Physical Sciences Research Council
(EPSRC). Led by the University of Southampton, the partnership includes five other leading
academic and research centres (British Antarctic Survey, Heriot-Watt University, National
Oceanography Centre, Scottish Association for Marine Science, University of East Anglia).
The Centre will tackle major challenges in the environmental sciences through the
development and application of novel Smart and Autonomous Observing Systems (SAOS)
technology. NEXUSS will develop a generation of future environmental science leaders
through an innovative doctoral training programme founded around highly engaging SAOS
Grand Challenge events.

Environmental technology PhD training
Innovative sensor platforms such as drones and
autonomous robotic submarines play an increasingly
important role in environmental science, carrying out
tasks from monitoring air pollution to exploring the
deep ocean.
The new Centre for Doctoral Training in ‘The use
of Smart and Autonomous Observation for the
Environmental Sciences’, known as NEXUSS (NEXt
generation Unmanned System Science), will provide
specialised training in this increasingly vital area, creating
a community of highly skilled people whose expertise
will contribute both to scientific breakthroughs and to
economic growth.
The Centre will provide the next generation of
environmental scientists with the necessary skills to
develop and deploy ambitious new unmanned systems,
which can cover vast areas and stay in place for long
periods. They can also be sent to places traditionally
considered too difficult or dangerous for humans to
work, potentially opening up whole new fields of enquiry.
Professor Alberto Naveira Garabato, from the University

of Southampton and Director of NEXUSS, said: “Weare
delighted to be awarded this funding by NERC and
EPSRC. It is an outstanding opportunity to develop a new
generation of environmental scientists that is more aware
of the vast possibilities that SAOS approaches offer, and
that can take forward the environmental application of
these technologies in decades to come. We are particularly
excited by our strong partnerships with industry,
government and other SAOS stakeholders, which will
allow us to better understand how our Centre may develop
the highly employable leaders that the UK needs to rise to
future environmental challenges.”
Professor Philip Nelson EPSRC’s chief executive said:
“Centres for Doctoral Training are extremely popular
with students and industry alike as they address real
world challenges and skills needs. EPSRC is pleased to
be working with NERC to support the NEXUSS CDT as it
will cover areas such as robotics and autonomous systems
which are firmly within our remit.”
NEXUSS will support an annual intake of at least
ten PhD students, starting in 2016.

Find out more

www.southampton.ac.uk/nexuss
“Smart observation systems are an exciting and innovative field
in which the UK has world-class capabilities; I am delighted that
NERC and EPSRC are investing in the skills needed to maintain
this position. We have made major investments in SAOS in recent
years, and this CDT will produce the expertise to ensure future
researchers can take advantage of these investments, using new
technologies to address the environmental challenges we face
and support growth across the UK economy.”
Professor Duncan Wingham, NERC Chief Executive
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Underwater Vehicles

New Features for Fishers
JW Fishers is introducing new
features for some of its key
products for 2016.
Fishers’ popular SeaOtter-2 and
SeaLion-2 ROVs will now come
standard with LED lights on the
front and rear of the underwater
vehicle. The two front lights
have been upgraded from 100W
quartz halogen bulbs to high
intensity LEDs, each producing
2200 lumens, significantly more
illumination than the old style bulbs.
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The intensity of the LED lights
can be increased or decreased
with the push of a button on the
surface controller.
The new lighting system employs
a single-source COB (chip on
board) LED which emits light
from a single plane eliminating
problems previously experienced
with the multi-LED type light
source.
The colour temperature of the

new lights is 5000 degKelvin;
very close to the 5500K of
natural daylight, and within
the recommended range for
shooting underwater video.

a constant colour temperature
throughout the entire range of
illumination intensity, something
not possible with the halogen
lights.

long as the ROV, rarely if ever
needing replacement. Fishers
is also offering an upgrade
to new lighting for all existing
SeaOtter-2 and SeaLion-2 ROVs.

Colours are illuminated more
accurately with the LEDs
than with the warm 3500K
temperature of quartz halogen
lights.

Another key advantage of the
LED lights is their lifespan.
Quartz halogen lights require
regular replacement and can be
damaged if the ROV is dropped
or takes a hard shock.

Not only will the LEDs be
included on new ROVs, these
lights will be a standard
feature on the company’s other
underwater video systems
including the DV-1 drop video,
TOV-1 towed video and DHC-1
diver-held video system.

The new lighting enhances
picture quality and maintains

The LED lights last virtually as
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Underwater Vehicles
Aquifer
Mapping

ROVs

The Malta
Sustainable
Energy & Water
Conservation Unit
(SEWCU) recently
completed
training on their
VideoRay Pro 3
GTO Remotely
Operated
Vehicle (ROV)
with BlueView
V-130 multibeam
imaging sonar.

Leap into the future

Ta` Kandja
Pumping Station
is the largest and
primary pumping
station on the
Maltese Islands,
with a network
spanning 42 km
(26 miles) and
galleries stretching
915m to 1525m
long (3000-5000
ft). Malta relies on
these aquifers for
their public water
supply, including
drinking water
for their 450,000
citizens as well as
their agriculture.
Before they
obtained their
VideoRay, the
SEWCU had to
visually inspect the
pumping station
by walking down
each gallery.
Now, the ROV and
sonar allow them
to quickly inspect
the entire pumping
station within a
day or two.
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The SEWCU has
already used their
ROV and sonar for
other applications,
including
underwater
pipeline
inspections, and
gallery inspections
at other pumping
stations.

The most advanced compact work ROV ever
- smaller, smarter, stronger

THE WORLD’S LEADING UNDERWATER VEHICLE MANUFACTURER

seaeye.com/leopard
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The New Standard in Velocity Logs
AquaTrak™ Correlation Velocity Log (CVL) provides:

Underwater Vehicles

Greater accuracy than a 1200 kHz DVL
Range of a 300 kHz DVL
None of a DVL’s limitations

Mariscope has supplied two
complete FO II type Mariscope
ROVs to the Estonian Navy for
use in EOD operations.

us at
visit
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2

Mariscope won an open
tender through its agent EST
DIVING PARTNER and recently
delivered the vehicles and
trained the pilots. The units
have been equipped with USBL
systems, scanning sonar and
stainless steel manipulators.

Stand 3 ary 2016
Febru
3rd - 5th

UK | USA | Local Reps
www.tritech.co.uk

SeaRobotics to Manufacture Marlim Mk 3
Lockheed Martin has selected
SeaRobotics to manufacture
its Marlin Mk3 autonomous
underwater vehicle (AUV)
designed for survey and
inspection applications in
depths up to 4000m.
Developed for deepwater
applications such as pipeline
inspection, deepwater survey
and life of field support services
for oil and gas, the Marlin Mk3’s
modular, plug and play mission
package architecture and dual
AUV/remotely operated vehicle
propulsion modes can perform
a wide range of deepwater
geophysical survey and
structural integrity management
inspection operations.

The Marlin can be outfitted with
sophisticated sensor packages
including multi-beam, side scan,
3D, sub-bottom profiler and
synthetic aperture sonars, as
well as high resolution video,
stills photos and laser profilers,
enabling advanced autonomous
data acquisition, processing,
analysis and response.
Leveraging advanced autonomy
technologies developed for
Lockheed Martin’s undersea
defence portfolio, the Marlin Mk3
offers powerful new autonomous
inspection capabilities that

significantly reduce operator
workload and fatigue.
High resolutions, 3D models
of subsea structures in real
time, and prior survey result
detections enhance Marlin’s
capabilities. The Marlin Mk3’s
44kWh battery capacity
provides mission endurance up
to 24 hours and an operational
range greater than 100km
before recharging is required.
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All the system components are
modular and interchangeable.

FO II type Mariscope ROVs
Wireless controls and video
transmission to video glasses
are part of the optional
equipment offered by

Line Capture Line Recovery
Hydroid has released the
Line Capture Line Recovery
(LCLR), a self-contained
module that was initially offered
on Hydroid’s REMUS 600
autonomous underwater vehicle
for the purpose of autonomous
launch and recovery
A vertical line is deployed in
the water with a transponder
attached to the end of the
line. When the vehicle is
commanded to dock, the LCLR
software autonomously homes
the vehicle to approach the
transponder.
The vehicle navigates
autonomously toward the
transponder and attaches
itself to the line above the
transponder. The line and
the attached vehicle are then
recovered.

Marlin Mk3
AUV

This observation
class ROV is a widely
used system due
to its robustness
and longevity. Built
completely in stainless
steel and hard
anodised aluminium,
these ROVs are delivered with a
lifetime warranty.

is assisted by articulated arms
for capturing the line after the
vehicle reaches it.
Upon capture, a latch
mechanism attaches the vehicle
to the line. An optical sensor is
used to confirm the completion
of the vehicle’s capture and
initiate its recovery.

to the vehicle automatically or
manually by the operator. The
LCLR system also works for
moving captures, using GPS to
determine the vessel’s position.

During the approach of the
vehicle to the transponder, the
system Graphical User Interface
(GUI) can send updates on the
transponder position via acoustic
messages to the vehicle. The
GUI may be configured to
transmit the position update
Right: The LCLR module,
whiskers extended
Below: The system in action

The LCLR module uses a
linear Digital Ultra Short Base
Line (DUSBL) Acoustic Array
for homing the vehicle to the
transponder. The final capture
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Underwater Vehicles
Fishers Pulse 8X metal detector
provides advanced training in
crime scene investigation for
aquatic environments. The focus
is on operational techniques
and protocols available to
the underwater investigator.
Students learn how to use a
variety of the high tech tools
including Fishers Diver Mag
magnetometer and Pulse 8X
detector to locate weapons and
explosive devices.
Other organisations training
public safety divers in aquatic
crime scene investigation are
Dive Rescue International in
Colorado and Team Lifeguard
Systems in New York. Both offer

New Mexico State Police officers search shallow waters looking for a gun
JW Fishers Pulse 8X has been
rated the best underwater metal
detector by the US Department
of Homeland Security’s SAVER
programme.
The System Assessment and
Validation for Emergency
Responders (SAVER)
programme was established to
assist emergency responders
making procurement decisions.
In a comparison of the 8 top
underwater detectors on the
market, Fishers Pulse 8X was
rated number one.
The tools law enforcement
agencies use to investigate
crimes and ensure public safety
are critical to their success.
Police departments and
sheriff’s offices around the
country are adding underwater
metal detectors to ensure
their dive teams have the right

equipment to effectively do
their job. An essential tool for
locating evidence disposed of
in a waterway, metal detectors
routinely assist public safety
divers in finding weapons, shell
casings, stolen objects, and
explosive devices.
One agency having great
success with the underwater
metal detector is the New
Mexico State Police. The NMSP
Search and Recovery Dive
Team was established in 1963 in
response to increasing demands
for law enforcement divers
to respond to drownings and
underwater recovery of property
and evidence. The team
currently consists of nineteen
officers stationed throughout the
state.
Although most people think of
New Mexico as a desert state,
within its borders are numerous
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recreational waterways as well as
thousands of miles of irrigation
and drainage canals. Recently
the team was called out to find
a weapon used in homicide and
thrown into the Rio Grande River.
Dive team member Sgt. Ryan Carr
reported, “We used three of our
Pulse 8X detectors in the search
that day, and located the gun in
less than an hour.” NMSP retired
captain and former dive team
commander Mike Waring said, “If
we’re looking for a weapon, we
know the Pulse 8X will find it.”
Underwater metal detectors are
so effective, and their use has
become so widespread, that
agencies training public safety
divers are developing courses
on how to best utilize these
devices. One is the Underwater
Crime Scene Investigation
team at Florida State University.
They developed a program that

Valeport SWiFT SVP Rental

courses in aquatic preparedness
to ensure public safety dive team
respond effectively to water
incident scenes.

Swathe Services are the first
company to offer Valeport's new
SWiFT SVP launched earlier this
year

Their instructors combine
knowledge of rescue and
recovery with experience in the
use of state of the equipment.
Their field exercises are
designed to help teams establish
operational standards that
ensure sustainable performance.
The detectors they use in their
evidence recovery training are
JW Fishers Pulse 8X.

This hand held profiler features
high accuracy SV, pressure and
temperature plus integral GPS,
re-chargeable battery, LED status
indications for GPS, battery and
communications.

With the threat of a terrorist
attack on any front, officers need

to know how to search for
and locate explosives that
may be attached to ships,
bridges, piers, or other
underwater structures. The
detector ATF is employing in
their program is the Pulse 8X.

Technologies Expands BOURBON Offshore’s ROV Fleet
Kongsberg Maritime has
created a European support
centre in Southampton for its
Seaglider underwater vehicle.
It will stock spare parts and
battery refurbishment kits
and will have the capacity
to perform standard vehicle
battery refurbishment and
minor system repairs.

The product has been designed
to be as efficient as possible,
accommodating a wide range of
oceanographic sensors and its
method of propulsion uses very
little energy.
Seaglide deployments can last
for months, enabling it to traverse
thousands of kilometres in a

single use, saving the costs
associated with traditional
methods of gathering data.
In addition to the new support
centre, Kongsberg Maritime will
be adding a Seaglider vehicle
to the pool of rental equipment
maintained by the company’s
base in Aberdeen.

Seaglider is a buoyancy
driven AUV manufactured
by Kongsberg Underwater
Technology.
Due to the product’s long
duration deployments for
continuous measurement
of oceanographic
parameters, Seaglider has
revolutionised the way in
which oceanographic data is
collected.
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Pemex Extends Fugro
Offshore Geophysical And
Geotechnical Campaign
Mexican national oil company, Pemex,
has awarded a further extension to
Fugro’s contract to support its exploration drilling activities in the Bay of
Campeche.

Subsea Survey and OSIG

The contract extension is valued at
approximately USD 20 million and the
workscope includes geophysical and
geotechnical field operations, laboratory testing and geoconsulting activities.
The field programme commences in
December 2015 from the ultra-deepwater geotechnical and well services
vessel Fugro Synergy, while the geoconsulting programme will continue
through 2016.
This contract extension represents a
continuation of Fugro’s long-standing
and successful working relationship
with Pemex and reinforces Fugro’s
global market leadership and status as
preferred service provider for geotechnical and geophysical services and
geoconsultancy.
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Equipment
New Shallow-Medium Depth Multibeam Echo Sounder

Gothenburg University Winch for Scientific Research
Kongsberg Maritime has
introduced a new multibeam
echo sounder designed
for survey and inspection
operations in shallow and
medium water depths.
The new KONGSBERG EM
712 multibeam echo sounder
is the second generation
of wideband multibeam
for these water depths.
Delivering highly accurate
results through superior range
and resolution to all relevant
survey standards, the EM
712 supersedes the EM 710,
which is well established as
the de facto standard for all
shallow to medium surveys.
All users of the EM 710 will
be offered an upgrade path,
making it easy to integrate the
EM 712 into their operations.

The EM 712 is based on a
sophisticated, flexible hardware
platform, which enables several
performance enhancing
features. One of the key benefits
that the re-engineered system
introduces is increased range
performance, which is close
to double that of the EM 710,
resulting in a maximum range of
3600m and a swath coverage of
close to 4000m.
Other advances include lownoise receiver transducers
and electronics in addition
to a smaller, lighter form
factor, enabling more flexible
installation on a wider variety of
vessels.
Ensuring that the EM 712 can
support the same wide range
of applications as the system it
replaces, it is offered in multiple
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versions, including a 0.25 x
0.5 degree system for the best
range and resolution and a
smaller, portable 2 x 2 degree
system ideal for use on vessels
of opportunity. All models are
available as full versions for
maximum range performance,
or as a shallow range version
without FM chirp enabled.
Kongsberg Maritime has also
developed an ‘entry level’
model, with reduced depth
performance.
The first generation of the EM
710 was released in 2005 and
quickly became the standard
for shallow to medium range
surveys. It was the first true
wideband system and the
first multibeam echo sounder
to utilise FM chirp as a
transmitting pulse.

A MERMAC R10 AHC remotely
operated vehicle (ROV)
winch supplied by MacArtney
Underwater Technology, will
be installed on an icebreaking
polar supply and research
vessel which will be used
to map conditions in the icy
Antarctic waters.
The winch system, which was
acquired through Swedish
SubSea Solutions on the behalf
of University of Gothenburg,
was installed on the South
African icebreaking polar supply
and research vessel
S. A. Agulhas II.
This will be used to carry out
scientific research and supply
to South African research
stations in Antarctica. It will be
shortly heading for Antartica to
carry out various underwater
exploration projects.

The MERMAC R10 AHC
ROV winch has active heave
compensation (AHC). This
reduces weather-related
downtime and makes launch
and recovery of tethered
equipment
easier and
safer. It is
designed
for easy
integration
with launch
and recovery
and moon
pool handling
systems.

making it easy to specify,
adapt or upgrade to the
performance and capacity
required.

Its design
is compact
and consists
of modular
systems.
Several
components are
standardised,

UT3 Dec 2015

A MERMAC
R10 AHC
ROV winch

93

Jan 2016

For a demonstration, call

Imenco is an EPC contractor to the maritime sector
providing mechanical and electronic equipment along
with bespoke engineering solutions to major oil,
subsea and drilling companies worldwide.

+44 (0)1224 701749

imenco.com

Meet the Imenco
Extended HD Family

Blueview/Measutronics

UTEC NCS Rig Positioning

Teledyne BlueView has
selected Measutronics
as its strategic marine
partner for distribution in
the Americas. Founded in
1997, Measutronics is a
solution provider that brings
additional expertise in marine
positioning, guidance,
mapping and underwater
imaging to the Teledyne
Marine portfolio.

UTEC NCS Survey has
announced the award of a multiyear rig move and positioning
framework contract with Total
E&P UK Limited.

Teledyne BlueView has timed
the new partnership with
Measutronics to introduce
BlueView’s most recent
system offering, MotionScan.

Crawford Tennant, UTEC NCS
Survey Regional Manager
EMEA commented: “We have
a wealth of experience in rig
moves dating back to 2005, and

Total E&P UK Limited recently
awarded the three-year contract
with the opportunity to provide
positioning services on any of
their fleet of rigs and support
vessels in the UKCS region.

have completed in excess of
200 operations from our support
bases in UK and Norway.
“Projects have been completed
for most of the oil majors
in our region thanks to our
dedicated rig positioning
teams and specialised rig and
tug positioning equipment
packages.
We have been providing rig
services to Total E&P UK
Limited since 2009, and the
recent award recognises the
strong relationship which has
developed during this period.”

Multiplexing Inspection Data
Seatronics has successfully
completed a project with
marine services organisation
Meridian in Mexico. The aim was
to inspect and chart existing
pipelines along the coast
of Ciudad Del Carmen, and
required a full survey equipment
spread utilising a Forum
Comanche ROV.

Thresher Shark
76mm ø
1080p
6000msw
3x Zoom

Horn Shark
40mm ø
1080p
800msw

Bull Shark
100mm ø
1080p
4000msw
20x Zoom

Spinner Shark
140/117mm ø
1080p
4/6000msw
30x Zoom

For further information call us on +44 (0)1224 701749
or email uk@imenco.com quoting UT1215.
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As a light work class ROV would
be inappropriate for the type
of planned inspection (due to
the payload capacity of 250
kg) Seatronics proposed the
implementation of the RTS
Gen 5 Multiplexer as a suitable
solution for the identified
issue, as well as the use of
a technician to help with the
integration of the electronics to
the ROV.
The technology provided by
Seatronics enabled Meridian
to run the equipment while

utilising the Comanche’s native
300 voltage direct current
(VDC) power supply. Additional
buoyancy was also added by
Meridian. This enabled a smaller
ROV to be used to complete
a project that would normally
require a much larger vehicle.
John Dunn, engineering
and technical manager,
Meridian, said, “The innovative
configuration we developed
made deployment of a smaller
ROV spread possible; eliminating
the requirement for a work class
vehicle to perform the complex
project, and delivering significant
cost savings.”

Jan 2016

Seatronics facilitated full factory
acceptance testing prior to
mobilisation with the supply of
subsea cabling, manufactured
in-house by Seatronics, providing
the client with everything required
to ease potential issues during
mobilisation.

The full range of equipment
supplied for the project by
Seatronics included the Gen 5
Multiplexer; two R2 Sonic 2024
multibeam systems; an Teledyne
Workhorse DVL system; an
Octans Fiber Optic Gyro; a

AVIATION | DIVING | ENGINEERING & DE VELOPMENT | LIF TING & HANDLING | SUBSE A | WORK SHOP
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TSS - 440 pipe tracker; a Tritech
bathymetric system and a Sidus
green line laser.
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RTS Gen 5
Multiplexer

Diving

Diving and Manned Submersibles

Dan Bravo Rationalization (DABRAT)

structure. From July to
September 2013, a huge
photogrammetry exercise – the
largest ever of its type – was
carried out beneath the waves.
“Subsea, our air and saturation
divers first marked out
the structure, using 3000
magnetic, coded markers. Then
some 20000 high-definition,
overlapping photographs were
taken over a 70-day campaign.
The photographs were then
converted into an exact
geometric 3D-model, using the
information from the markers,
from which the K-nodes and
conductor level guide could be
designed.”

When the Dan Bravo Complex, offshore
Denmark, came on stream in 1972, it
was expected to produce for 25 years.
Thanks to a multi-year subsea structural
reinforcement campaign, however, the
life of the wellhead platform is expected
to more than double.

Boskalis Subsea Services was contracted
for the installation, fabrication, procurement,
equipment testing and structural
examinations. It was also tasked with
installing a new boat landing ladder on Dan
B, as well as removing obsolete equipment
from Dan A and B.

The campaign involved the installation
of 136t of new steel and more than 200
diving days over the last two years.

“The project was akin to a 3D, subsea
puzzle,” said Bert Kamsteeg, Boskalis
Contract Manager. “It involved a large
subsea photogrammetry campaign,
site cleanup, preparation work and the
installation of temporary cranes on vertical
platform members to help manoeuvre the
new steel sections into place at a 10-41m
water depth — all while the platform was in
production.

Dan A is the wellhead platform and
Dan B, the process platform of the Dan
Bravo Complex. The main scope was to
reinforce Dan A’s jacket, using so-called
10 K-node clamps and to install a new
conductor guide level — both of which
would require carefully manoeuvring
15 pieces of up to 4-5 ton sections of
fabricated steel through slots in the
platform’s structure.
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Reinforcing platforms in this way and on this
scale has never been done before.
The first job was mapping the existing
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“The platform had a small 2.3-ton
capacity crane,” said Kamsteeg
“but in subsea conditions in some
cases the steel sections weighed
4-5t. The only sensible solution
was to build two temporary
cranes, 12m above sea level
onto the vertical members of the
platform.

a steel-to-steel friction clamp,
which are connected using steel
bolts weighing 10 kilos apiece.
To install the 10 clamps and the
conductor guide level, 1,888
bolts were used, each having to
be handled and set by the divers
using specially built hydraulic
tensioning gear and a specially
designed tool basket.”
“To install the new conductor
guide level, the main section
— measuring 3 meters wide
and 8 meters long — needed to
be lowered, tilted, and slotted
through the platform members.

The new conductor guide level
was bolted into place using
further sections of steel.”
Boskalis also replaced a number
of anode bracelets. The final part
of the offshore campaign was
to remove the temporary cranes
before the winter season.
“Over the 200-day offshore
campaign, there were no lost
time incidents, a testament to
onshore planning, preparation
and rehearsal of many of the
steps that were to be undertaken
offshore,” said Kamsteeg

Artist’s
impression of
the DAN A
platform
jacket

Installing two modified temporary
cranes meant that steel could
be lowered from one of the two
DSVs then connected to the
temporary platform crane’s hoist
wire, before being disconnected
from the DSV’s hook by divers
and manoeuvered into place,
assisted by divers and rope
access personnel on the
platform.”
The K-clamps were created to
reinforce areas of the jacket
structure where a horizontal
member is intersected by
cross members. Each clamp
comprised two sections to create
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Boskalis on Dan Bravo
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Diving

Grouting Hose Removal
During the harsh months of
November and December DCN
International Diving and Marine
Contractors from Bergen op
Zoom successfully removed all
grouting hoses at the OWP Gode
Wind 1&2.
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A total of 97 locations were visited
to remove grouting hoses, which
were cut and removed using in
house developed toolsmounted on
a Saab Seaeye Cougar XT ROV.

Shipmanagement for the charter
of the GLOMAR WAVE where
the Cougar XT ROV with Tether
Management System (TMS) was
installed.

DCN contracted GloMar

The ROV was equipped with a

manipulator skid and a
unique hydraulic cutter for
cutting the hoses, which
were completely filled with
a high tensile grout.
After cutting the hose, the
remains were recovered

UT3 Dec 2015

with the 23m CT deck crane
and stored on deck.
At one stage of the project,
DCN Germany was able
to remove 20 hoses on 10
locations in 24 rs.
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The Andy Warhol and the option Henri Matisse

Andy Warhol
Ultra Deep Group (UDS)
has continued its expansion
programme buy signing a
contract to build a DP2 FiFi2
DSCV ‘ANDY WARHOL’ with Wu
Chang Shipbuilding Industry
Group Co.
This marks another important
milestone in the history of UDS,
in line with the company’s
strategic plan to spearhead the
development and operation of
efficient, cost-effective diving
and support vessels in the oil
and gas industry.
The DP2 DSCV ANDY WARHOL
is a state of the art DP2

Multipurpose Diving Support
Construction Vessel designed
according to the class notation
“Clean Design” and SPS Code
and high focus is given to low
fuel consumption, which reduces
emission to the environment. FO
tank arrangement according to
“Clean Design” and MARPOL oil fuel tank protection, operating
on a FiFi Class 2 system while
adhering to Tier III NOx Emission
Standards.
The vessel is equipped with
Flash Tekk 18 man single bell
Saturation system operating at
300m, a 150t AHC crane with a
single fall of 3000m, fitted with a
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workclass and observation and
ROV and it can accommodate up
to 120 personnel.
Length overall 103.5m
Length bp
95.25m
Breadth mld
23.00m
Depth 		
10.00m
Max. Draft
7.00m
Dead Weight
4,000 ton
Diving System Flash Tekk 1
8 Man Diving System
Deck Space
800m2
Main Crane
150t Single
		
fall 3000 m
Trial speed
12 knots
Accommodation 120 person
CLASSIFICATIONDNVGL +1A1
- SPS - SF - E0 - Dynpos AUTR

- DK(+) – HELDK SH - Fire
Fighter II - BIS - COMF-V(3)
- CLEAN DESIGN - DSV-SATDSV SURFACE - CRANE - ICE
C - NAUT OSV(A) - BWM-T
-RECYCLABLE
It has an option on another
vesselt, to be called the Henri
Matisse.
Last August, UDS signed a
contract with China Merchants
Heavy Industry to build an Ultra
Deep Installer – Multipurpose
Diving Support Construction
Vessel. It is based on the
proprietary design “Red Class
6027” MT design DSCV, is a

DP3, 142-meter state-of-the-art
multipurpose subsea diving
support construction vessel, and
the planned delivery of the vessel
is Q1 2018.
Length overall 		
Breadth moulded
Depth Main deck
Dead Weight 		
Main Deck 		
Capt. Deck 		
Trial speed 		
Accommodation

142.9m
27m
11m
8000t
1500m2
650m2
14kt
140

Last April, UDS signed a contract
with China Merchants Heavy
Industries (CMHI), to design
and construct of three units
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of the Marin Teknikk (MT) designed construction vessels
MT6023, designed to operate
worldwide.
The custom-designed DP2
MT6023 DSCV vessel, is
equipped with state-of-theart technology, which allows
the vessel to operate in
unrestricted waters for subsea
support works.
She is also equipped with
a heave compensated 150t
crane (depth of 3000m), a
18-men saturation system twin
18-men SPHL up to a depth of
300m.
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Oceanography
Mystery Of Heat Loss From The Earth’s Crust Has Been Solved
Scientists at the National Oceanography Centre
(NOC) and the University of Southampton have
discoveed of a new type of hydrothermal vent
system. This helps explain the long observed
disconnect between the theoretical rate at which
the Earth’s crust is cooling at seafloor spreading
ridge flanks, and actual observations. It could
also help scientists interpret the evidence for past
global climates more accurately. Thediscovery was
made by using a combination of robot-subs and
remotely operated vehicles operated by the NOC.
Dr Bramley Murton, who supervised this research,
published today in Nature Communications, said
“This will really improve our understanding of
how the Earth’s interior cools. Theory has long
predicted that there must be more cooling in
certain locations on the Earth’s crust than we could
account for using the known mechanisms….and
this new class of hydrothermal vent system may
account for that difference.”

on the autonomous-sub, Autosub6000, to map
the vent field before sending down a remotely
operated vehicle (ROV) to collect samples of
hydrothermal fluids and minerals. Multi-beam
sonar on this ROV was also used to produce a
map with a resolution so high it could pick out
individual pebbles on the sea floor.
The investigation revealed that minerals and
chemistry at the Von Damm Vent site are very

different to those from any other
known vents. As a result of the
unusual chemistry of the vent
fluids, the fifty metre tall mounds
and chimneys are formed largely
of a magnesium-rich mineral,
talc, rather than the more usual
iron and copper sulphides. In
addition, the vents release over
a one thousand kilograms per
second of fluid at 215°C, which

carries hundreds of megawatts
of heat out of the crust.
Accounting for such a major
flux of heat and chemicals from
this new class of vent system
has important implications for
the balance of magnesium and
calcium in seawater, which plays
a significant role in past climatic
conditions. This research will

mean that ocean models of
magnesium and calcium budgets
will need to be updated and
could lead to more accurate
insights into Earth’s past climate.
This research forms part of the
NOC’s ongoing research in
marine geology and was funded
by the Natural Environmental
Research Council.

Investigating a hydrothermal
vent

What makes these hydrothermal vent systems
different is that the source of heat driving them
comes from hot rock pushed towards the seabed
by low angle faults, called tectonic spreading
centres, rather than volcanic heat from magma
chambers. Dr Murton has been involved in
research that discovered tectonic seafloor
spreading centres at a number of sites across the
ocean floor.
“We expect this new type of vent system can
be found in tectonic seafloor spreading sites
across the globe. However, since they are almost
invisible to the traditional ways of searching for
hydrothermal vents, and the process driving them
was not understood, they remained unaccounted
for in scientific models of how heat and chemistry
is transferred from inside the Earth’s crust. Our
discovery was only made possible using the
world-leading marine technology at the NOC”
continued Dr Murton, who supervised this research
by Matthew Hodgkinson, a PhD student from the
University of Southampton.
This new class of venting was discovered at the
Von Damm Vent Field in the Caribbean during an
expedition on board the NOC maintained Royal
Research Ship, James Cook. The team used sonar
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Oceanography

Deep-Sea Vents Discovered in Mariana Back-Arc
The Mariana region, famed for boasting the
deepest spot on the planet, is also home to the
Mariana subduction system. This mash-up of
tectonic plates includes a wide range of geological
settings and marine habitats, including a very
deep trench, a shallow volcanic arc and a middepth back-arc spreading centre.
This great diversity of settings and habitats makes
the Marianas a valuable natural laboratory for
testing ideas about the distribution of animal
species within hydrothermal vent ecosystems. In
the Mariana region, only the volcanic arc has been
systematically explored for hydrothermal vents,
resulting in the discovery of 20 hydrothermally
active seamounts and over 20 new species.
These remarkable discoveries directly inspired
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Editorial: Schmidt, Logan Mock-Bunting
and Carlie Wiener

the establishment of the Marianas Trench Marine
National Monument in 2009. In contrast, more than
1000km of the Mariana back-arc remains almost
completely unexplored.
A diverse team of scientists is returning from a 28day expedition onboard R/V Falkor that has more
than doubled the number of known hydrothermal
vent sites in the Mariana Back-arc region. Several
momentous findings were made, including the
discovery of one of the deepest vents ever found.
Another important outcome was the discovery of
an extremely rare recently-erupted underwater
lava field that is likely only a few months old.
“This region probably experiences eruptions no
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The R/V Falkor Photo: Schmidt Ocean Institute/Mark Schrope
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The autonomous underwater vehicle Sentry (yellow, at left) is
prepared for deployment off the stern of the R/V Falkor, after
a trace-metal CTD instrument package and water sampler is
recovered (lower right). Photo credit: SOI/Thom Hoffman
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more than once a century,”
said Chief Scientist Dr. Joseph
Resing, from University of
Washington making the 125m
(400 feet) thick lava flows a very
exceptional find. The scientists
also observed cloudy warm
water leaking through the stillcooling pillow lavas.
“When we say the photo survey
from the AUV Sentry , our jaws
just dropped,” Co-Chief Scientist
Bill Chadwick from Oregon State
University, explained. “There
was this brand new lava flow
on the sea floor, which looks
like it could have come out
yesterday, and that was totally a
surprise. It’s in a fascinating part

of the Back-arc with whopping
hydrothermal signals.”
The team on R/V Falkor led
by the NOAA Pacific Marine
Environmental Laboratory
Cooperative Institute, were able
to increase the number of known
hydrothermal vent sites in the
Back-arc from three to seven by
discovering four new areas of
activity.
One of these vents is amongst
the deepest ever found from the
700 vent sites known globally.
Only three other vents extend
deeper than this newly-found
vent, detected at a depth of
4230m (13,900 ft).

Photograph of the seafloor showing the edge of a recently erupted lava flow (dark in lower half of image) that was discovered during the R/V Falkor expedition.
Image Credit: SOI/AUV Sentry

Computer-generated view of the seafloor in the Mariana back-arc
(white line) where R/V Falkor discovered 4 new hydrothermal vent
fields and a recent volcanic eruption. The Mariana trench is in the
lower right (in purple) and the island of Guam is in the middle right
(in green). Image credit: SOI/Susan G. Merle
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The multidisciplinary group
used their Woods Hole
Oceanographic Institution’s
Autonomous Underwater Vehicle
(AUV) Sentry, operated as part of
the National Deep Submergence
Facility.
Multibeam sonar and chemical
and optical sensors were
also used to hunt for the new

hydrothermal oases on a
track that explored a 600-km
(400 mile) stretch of Pacific
seafloor in the vicinity of the
Marianas Trench Marine
National Monument. This region,
best known for including the
ocean’s deepest depths, is also
populated with active underwater
volcanoes and unique deep-sea
ecosystems that provide a rich

environment for uniquely adapted
species.
The science team will return
to this same Back-arc region
one year from now to explore
the newly-found hydrothermal
vents with Schmidt Ocean
Institute’s brand new 4,500 m
Remotely Operated Vehicle
(ROV). Armed with new maps of
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the recently discovered vents,
the researchers will be able to
better characterise the deepsea ecosystems in and around
the Mariana Trench Marine
National Monument.
All data obtained during the
expedition are made publicly
available by Schmidt Ocean
Institute.
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Renewables
ScottishPower joins with Atlantis Resources
Atlantis and ScottishPower Renewables (UK)
Limited (“SPR”) are teaming up to develop a
joint portfolio of projects for the fast growing tidal
sector, Atlantis announced today.
Atlantis’s Scottish project development vehicle,
Tidal Power Scotland Limited (TPSL), will acquire
SPR’s portfolio of tidal projects in exchange
for a 6% shareholding in TPSL for SPR. As a
shareholder, SPR will have a representative on the
TPSL board, ensuring that the enlarged portfolio
can benefit from its experience in renewable
energy development and operations, and
demonstrating commitment to the future of tidal
power in the UK.

Renewables

The SPR tidal power portfolio consists of two sites,
a 10MW project at the Sound of Islay in western
Scotland and a 100MW development at the Ness
of Duncansby at Scotland’s north eastern tip. The
projects will sit alongside the flagship 398MW
MeyGen project, which is 85% owned by TPSL.
The project assets include agreements for lease
with The Crown Estate for both sites, and the
Sound of Islay site also has a grid connection
offer and construction consents from the Scottish
Ministers. The Sound of Islay project has been
awarded €20.7 million of grant funding from the
European Commission’s NER300 fund by way of
capital and revenue support. With consents, grid
connection and grants secured, this project is the
most advanced commercial scale project in the UK
after MeyGen, and is expected to achieve financial
close in 2016.
Following completion of the acquisition of Marine
Current Turbines Limited from Siemens AG in an
all share deal earlier this year, the Atlantis group
has agreements for lease for two further Scottish
tidal sites, at the Mull of Galloway in south-west
Scotland and Brough Ness, to the north of the
MeyGen and Ness of Duncansby sites in the
Pentland Firth. Atlantis is in the process of adding
these two projects, with a combined capacity of
130MW, to the TPSL portfolio.
Atlantis, through TPSL, is the driving force behind
the growing tidal sector in the UK. TPSL has the
largest tidal stream portfolio in the UK, which is at
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the forefront of this burgeoning
industry. The benefits of the
increased scale of development
in the expanded portfolio are
expected to extend to a stronger
supply chain in Scotland and the
UK as a whole, attracting inward
investment and diversifying
exposure to the traditional
offshore sector.
Tim Cornelius, CEO of Atlantis,
commented: “The UK is now
synonymous with tidal power
in the same way tech is with
Silicon Valley. Thanks to the
dedicated support provided by
the Department for Energy and
Climate Change and the Scottish
government, the UK tidal sector
is leading the world.
“In a transformational 12 months,
we have increased our UK
projects portfolio by almost 80%
in terms of potential capacity,
through the acquisition of Marine
Current Turbines from Siemens,
and this transaction with SPR.
By 2022, we aim to have at least
640MW of installed capacity in
the UK through development of
just our existing portfolio, and in
the process we want to help build
a UK-based supply chain based
on world class manufacturing.”
Keith Anderson, CEO of
ScottishPower Renewables, said:
“The MeyGen project has moved
the tidal power sector forward in
Scotland and Atlantis is now the
world’s leading developer. This
agreement will drive momentum
in the sector. We look forward to
working with Atlantis and adding
value to the TPSL board.
With our hard work to design
and seek consent for the Islay

project, it is now ready to go
in to construction, heralding
an exciting new chapter in the
progression of tidal power.”

system and pull-in to the
transformer platform.

Ocean Installer has been
awarded an offshore wind
contract with Norddeutsche
Seekabelwerke GmbH. This
strengthens Ocean Installer’s
position in the European
offshore wind market.
“We are very pleased that
we are able to secure a very
interesting project within the
offshore renewables wind
market and demonstrate our
capabilities on such a project,”
says Steinar Riise, CEO Ocean
Installer AS.
The scope of work includes
recovery of two pre-laid HVAC
export power cables in the
500 m zone of the Gode Wind
1 OSS (offshore sub-station),
relay of the cable, installation of
the centralizer cable protection

Ocean Installer will use the
highly advanced construction
support vessel (CSV) Normand
Vision for the project. This is
the vessel’s first project within
renewable energy after taking
on several comprehensive
projects globally and on the
Norwegian Continental Shelf,
including work for Statoil and
Norske Shell.
The location of the project is in
German waters, in the southern
sector of the North Sea.
The offshore installation has
commenced. The project
management and engineering
is located in Ocean Installer’s
Stavanger Office.
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Fugro awarded
Rampion cable burial

Fugro has been awarded a
contract for the installation and
burial of array cables at the
Rampion Offshore Wind Farm.
The development in the English
Channel, 13km off the Sussex
coast, is being built by E.ON
alongside partners, the UK
Green Investment Bank plc.
The engineering and planning
will start immediately with
installation being carried out in
two phases in 2016 and 2017.
Fugro will lay and bury 122 array
cables with its construction
and installation vessels Fugro
Symphony and Fugro Saltire
and using one of its two Q1400
trenching systems to bury the
cables.
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Renewables

Hywind
Statoil has made the final
investment decision to build the
world’s first floating wind farm:
The Hywind pilot park offshore
Peterhead in Aberdeenshire,
Scotland. This marks an
important step forward for
offshore wind technology, and
potentially opens attractive new
markets for renewable energy
production worldwide.
The decision triggers
investments of around NOK 2
billion, realizing a 60-70 percent
cost reduction per MW from the
Hywind demo project in Norway.
Statoil will install a 30 MW
wind turbine farm on floating
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structures at Buchan Deep,
25 km offshore Peterhead,
harnessing Scottish wind
resources to provide renewable
energy to the mainland. The wind
farm will power around 20,000
households. Production start is
expected in late 2017.
The objective with the Hywind
pilot park is to demonstrate the
feasibility of future commercial,
utility-scale floating wind farms.
This will further increase the
global market potential for
offshore wind energy.
The pilot park will cover around
4 square kilometres, at a water
depth of 95-120m. The average
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wind speed in this area of the
North Sea is around 10m per
second.
Hywind is a unique offshore
wind technology developed and
owned by Statoil. The concept
has been verified through six
years of successful operation of a
prototype installed off the island
of Karmøy in Norway. Hywind
with its simplicity in design is
competitive towards other floating
designs in water depths of more
than 100m.
In May, Statoil announced the
establishment of New Energy
Solutions as a separate business
area reporting to the CEO.
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Renewables
Tidal Energy from Deep and Slow Waters

Deep Green tidal array
Schottell Hydro will deliver a
customised turbine solution for
Deep Green, an underwater kite
construction from the Swedish
company Minesto in 2016. The
turbine complements the first
full-scale Deep Green device.
The underwater power plant
will be deployed in 2017 at
the Holyhead Deep site off
the coast of Anglesey, Wales.
During the coming three years,
19 more devices will follow and
eventually form an array with an
overall capacity of 10 MW.

power-take-off system includes
turbine, drive train, power
electrics and auxiliary devices.
All components will be tailormade to fit the electric system of
the kite perfectly.

contrast to this readily available
device with rotor diameters
between three and five meters
the Deep Green turbine will be
significantly smaller and operate
at higher rpms.

The drive train concept is based
upon the proven concept of the
Schottel Instream Turbine (SIT)
with its inline arrangement of
open rotor, rotor shaft including
sealing and bearing, planetary
gearbox and generator. In

In addition to the turbine
engineering and manufacturing,
SCHOTTEL HYDRO will also
carry out a full-load test series on
a specially built test stand prior to
installing the turbine in the third
quarter of 2016.

Deep Green is the first device,
which allows the harvesting of
tidal energy in slower waters
which have been thought
unproductive so far – with low
current velocity of two meters
per second and in great depth
of 60 to 120 meters.

20

Deep Green resembles an
underwater kite and consists
of a wing and a turbine. The
kite has a wingspan of 12
meters and is attached by a
tether to the sea bed. It moves
along a preprogrammed
8-shaped trajectory and thus
increases the water current
velocity around the kite by its
own speedy movements. The
attached turbine therefore
works with an up to ten times
higher current velocity than
originally available. The
obtained energy is transferred
onshore via a cable connection
on the seabed.
For Minesto, SCHOTTEL
HYDRO develops a new turbine
variant, which will optimally
fit the requirements of Deep
Green: The light weight nacelle

PROBLEM:

How can we ensure that unstable subsea
cables and umbilicals don’t move and
become damaged on the seabed?
SOLUTION:

Fugro Subsea’s Q1400 trencher operating
with Fugro Symphony can simultaneously
lay and bury cables and umbilicals to avoid
potential damage.

Deep Green
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www.fugro.com/problem-solved
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SUT
The Society for Underwater Technology President’s Award

Front row L-R: Kjell Olav Stinessen , Jane Bugler, Prof Robert Sutton Back row L-R: Vidar Fondevik, Neil Stagg,
Richard Salisbury, David Kirkley, Ian Gallett

SUT president David Kirkley presents Dr Kjell Olav Stinessen with his award

The Society for Underwater
Technology (SUT) has presented
its President’s Award to Dr Kjell
Olav Stinessen in recognition of his
long term services to industry at the
Society’s AGM and annual dinner in
London.

honour. Countless engineering
hours have been spent together by
thousands of employees at Aker
Solutions, sub-suppliers, Statoil and
Shell to realise this vision and I am
pleased that persistence can be
awarded.

Dr Stinessen has been an engineer
for over 50 years and is now a First
Chief Engineer at Aker Solutions.
In 1985, he drew a sketch on the
back of a napkin of his vision for how
subsea compression might work in
the future. In September this year, 30
years after the napkin drawing, that
vision was transformed into reality
with the offshore industry’s first fullscale subsea compression station
in operation at the Statoil-operated
Åsgard field.

“Even at the age of 73, this inspires
me to carry on for more years. I am
now working on the development of
a new concept which I believe has
the same game-changing potential
as subsea compression. With the
experience we’ve gained, it will not
take as long as 30 years this time and
I am aiming at seeing it operational
while I am still in work.”

Dr Stinessen said: “Being awarded
SUT’s President’s Award is a great

Jane Bugler was also presented with
The Houlder Cup for her outstanding
contribution to underwater operations
at the event on December 1. Recently
retired, Ms Bugler spent the latter part
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of her career with the International
Marine Contractors Association
(IMCA) as technical director.
She was responsible for all aspects
of IMCA's technical work addressing
offshore diving, marine, offshore
surveying and ROV activities by
developing good practice guidance,
liaising with regulatory and industry
stakeholders and representing IMCA
members' interests throughout the
world. Her contribution towards
improving safety in the most
challenging of industries has
influenced regulations throughout the
world.
SUT awarded its Oceanography
Award to Dr Karen Heywood,
professor of environmental sciences
at the University of East Anglia, for
her outstanding contribution to the
field of oceanography.

Dr Heywood’s research into the processes and dynamics
of ocean circulation in the Polar Regions has led to new
insights into how mixing and water-mass transformations
at small and regional scales affect the global thermohaline
circulation. She was also an early advocate for the use
of autonomous underwater vehicles (AUVs) as carriers of
sensors and samplers in experiments. Her recent work
on this topic has seen undersea gliders being used in the
Antarctic, including under icebergs.
Dr Bob Allwood, CEO of SUT said: “The Society is
honoured to present these awards to such well-deserving
winners. All the awardees have contributed greatly to their
professions over the years and it is clear to see that they
are still as passionate as ever about their fields of work.”
SUT’s Aberdeen Branch Award of Merit was presented
to Ian Murray at a ceremony at the Marcliffe Hotel and
Spa, Aberdeen. He was recognised as supporter of the
underwater community by encouraging membership,
delivering project insights and making time to mentor and
encourage newly graduated engineers.
Matthew Head, who picked up his MEng Mechanical
and Electrical Engineering degree from Robert Gordon
University earlier this month, was also awarded the tenth
Martin Richmond Award at the dinner for demonstrating
academic rigour and a passion for their chosen subject. He
was presented with a painting created by Gray’s School of
Art student Dagmara Milosz.
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SUT
SUT KUALA LUMPUR AND SELANGOR BRANCH

Subsea Processing and the Seabed Factory One Day Conference
By Neil Oakes, Retiring Chair
The KL branch held a one day
conference in the Park Royal
hotel on 28th October 2015 with
a theme of Subsea Processing
and the sea floor factory.
Given the depressed state
of the industry the turnout
was very pleasing with over
50 present throughout the
day. The event had attracted
welcome sponsorship from FMC
Technologies, OneSubsea,
Subsea 7, S2V consulting and
Forsys Subsea which support
greatly assisted with running the
conference.
It was opened by Neil Oakes
the retiring KL branch chairman
with the news that two complete
subsea processing systems had
gone “live” in the previous month
setting an upbeat tone for the
rest of the day.
The first presentation Subsea
Field Characteristic Factors
to Determine Economic
Value of Subsea Processing
Solution by Zahid Hasan of
FMC Technologies showed
were the value was to be
found in applying processing
technologies subsea and utilised
a deepwater 42km step out as a
case study to demonstrate the
arguments.
The next presentation by Sam
Johns of Castrol described
the development of lubricants
and oils for use in subsea
developments. Sam then
described how lubricants are
developed along with new
technologies specifically tailored
to the service.
Clem Roberts of S2V Consulting

shared with the audience a
methodology for assessment and
qualification of emerging subsea
technology (using FMECA and
risk assessments to develop a
technology qualification plan)
and illustrated this with project
specific examples.

processing technologies. This
was the final presentation of the
morning and the delegates were
able to enjoy an excellent buffet
lunch combined with interesting
discussions on the recent subsea
milestones.

Wendi Guo, lead subsea controls
application engineer with GE,
then presented the developments
leading to the newest wet gas
compression system which
eliminates the need for a subsea
separator resulting in a more
compact and lower-cost system.

The morning session was
chaired by Neil Oakes. The
afternoon session was chaired
by Christophe Joly branch
Secretary and kicked off with a
presentation jointly developed
by Craig Ferguson, Zahid Hasan
and Justin Vaughan of Forsys
Subsea.

The development was in
response to an analysis that
showed the business case for
subsea compression can be a
difficult one.

The presentation given by Zahid
focused on future developments
planned for oil and gas systems
and was enhanced with some
spectacular 3 D animations.

To improve the case, the cost of
the system needs to come down
and this was achieved by GE
through system simplification and
standardisation.

Torbjorn Hegdal of NOV
subsidiary Seabox then
updated the delegates on the
development of the SWITTM
technology, a system for treating
raw seawater at seabed for water
injection into the reservoir.

The next paper the first of two
delivered by Salvatore Micali of
Aker Solutions further developed
the standardisation theme
across a variety of oil and gas
processing challenges. He used
the recently installed Asgard
compression system as an
illustration of how some of the
technologies can be employed
and issues surmounted.
Daniel Tan of Sonardyne spoke
next and explained how wireless
communications under water
had evolved. He then explained
the most recent developments
needed to provide the data
transmission capabilities required
for subsea integrity and
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to be a realistic tool in increasing
value and life of fields. Rudi was
able to share information on
recent applications including the
Gulfaks wet gas compression
system.
The wet gas compressor had
won an OTC technology award
this year and the presentation
was again enhanced by some
spectacular pictures.
The next presentation by Dr
James Holbeach explained how
Woodgroup Kenny had used
computational fluid dynamics to
enhance the design of subsea
coolers, a vital element in subsea
processing systems.
This presented some interesting
discussion on how the simpler
tools such as Olga could be used
to reduce the amount of run time
needed to fully evaluate a design

reducing run times for models.
After a brief break for coffee
there then followed a thought
provoking presentation by
Richard Moore of Subcool who
explained to the room that it was
feasible to treat gas subsea to
sales quality, in theory leading to
much simplified host design and
enhancing flow assurance for
long tiebacks.
Dr Alexandre Lupeau product
manager with OneSubsea then
presented development in a key
but often overlooked area of
subsea processing measurement
and in particular conductivity.
This offers a solution to the early
detection of formation water
breakthrough a critical issue for
subsea gas systems in particular.
Salvatore Micali of Aker now
returned to the podium and gave

his companies perspective on
subsea boosting in particular
multiphase boosters that could
be employed to improve the
economic performance of
marginal fields.
Last but by no means least
Marin Abelanet of Subsea 7
gave a lively presentation on
the installation challenges of
large processing systems in
deepwater. His conclusion
being that we had available to
the industry all the vessels and
techniques to install current and
future systems.
After a brief summary of the
day’s highlights, which all agreed
were the high quality of both the
technical content and the visual
material used, the delegates
retired to a well earned reception
with food and beverages
sponsored by OneSubsea.

Seabox produce superior quality
water at seabed, including
removal of all suspended
solids, removal of sulphate and
producing low salinity water
for enhanced oil recovery. The
system, ready for deployment,
opens for new ways of
developing new fields and
optimising existing, to reduce
cost and increase oil recovery.
The next speaker was Rudisham
Marjohan of Onesubsea, a wellknown supporter of the SUT in KL
and a committee member. Rudi
spoke about the history of subsea
boosting and how it had evolved
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