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2015-19 Deepwater
Spend: $210bn
Between 2015 and 2019, deepwater expenditure
is expected to increase 69%, totalling $210bn
compared with the preceding five-year period.
This is the headline finding from DouglasWestwood’s (DW) World Deepwater Market
Forecast 2015-2019.
Report author, Mark Adeosun, commented,
“As production from mature basins onshore
and in shallow water declines, development of
deepwater reserves has become increasingly
vital, particularly to the world’s oil majors.
"However, the recent oil price decline has
intensified pressure on operator budgets.
Consequently, numerous operators have deferred
sanctioning of capital intensive developments.
“DW has identified a trough in global expenditure
in 2015 and 2016, primarily driven by delays to
delivery of FPS units in Latin America. We expect
deepwater Capex to rise post-2016, driven by
the continued development of deepwater fields
off Latin America and West Africa, as well as
new developments off East Africa. However, in
the short-term, delays as a result of the oil price
are causing significantly slower growth than was
expected a year ago.”
Assistant report editor, Balwinder Rangi,
commented, “Africa, Latin America and North
America will continue to dominate deepwater
Capex, with $173bn set to be spent over the next
five years with Africa forecast to experience the
greatest growth."
The development of East African natural gas
basins has not been aided by the plunge in Asian
gas prices; however, the development of these
gas basins is inevitable.
The expected recovery of oil prices will spark
a revival in LNG-related activities in the region
towards the end of the forecast period. Latin
America will, however, remain the largest market
and North America is expected to experience the
least growth.
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In addition to the low oil price environment and
building oversupply, the lack of rig demand will
impact Capex growth over the forecast period.
Current, industry consensus indicates that an
oil price recovery is expected in the mid-to-long
term. Whilst the economic feasibility of deepwater
fields varies, typically long-term oil prices of
$80 per barrel would ensure the viability of the
majority of developments.
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News
Forsys
FMC and Technip have formed Forsys Subsea, a 50/50
joint venture alliance which, they claim, will redefine the way
subsea fields are designed, delivered and maintained.
Bringing subsea professionals together early in the project
concept phase, Forsys Subsea plans to reduce the
interfaces of the subsea umbilical, riser and flowline (SURF)
systems as well as subsea production and processing
systems (SPS).
It will also simplify the seabed layout, reducing complexity,
accelerating time to first oil, and maximising sustainable
peak production. This unique combination will drive a new,
step-change approach to how equipment designs and
installation methods converge in a new generation of subsea
architecture.
Forsys Subsea will focus on:
l Early involvement in the concept selection phase of frontend engineering and design, when ability to influence cost is
greatest.
l Integrated life-of-field well surveillance, monitoring, data
interpretation and advisory services.
l Joint R&D to drive technological innovations that will
boost efficiency and further reduce development costs.
Forsys Subsea will have a workforce of 320 people and will
be supported by the 58 000 employees of FMC Technologies
and Technip. The company will be headquartered in London,
with regional hubs in Oslo, Houston, Paris, Rio de Janeiro
and Singapore.

Talisman

Shareholders in Talisman Energy have voted to approve an
$8.3bn offer from Repso. This clears the way for the Spanish
company to acquire Talisman's worldwide operations.
Repsol will pay $8 per share for the company, a 56%
premium to the day-prior closing price for the company
on the Toronto Stock Exchange. Repsol will also assume
Talisman's $4.7bn long-term debt. The acquisition still
requires regulatory approval.

Oceaneering/C&C
Oceaneering International has acquired C & C Technologies.
The acquisition price of approximately $230m.

Kongsberg/Contros

Kongsberg Maritime has acquired the Germany based
underwater chemical sensors specialist Contros. The
company develops, produces and markets underwater
sensor systems to detect dissolved gasses such as
hydrocarbons, CO2 and oxygen, as well as pH and total
alkalinity (TA). Contros has built a strong reputation as
a provider of complete systems for offshore early leak
detection and environmental monitoring.

OPTIMIZE
FROM PORE TO PROCESS

TM

A unique approach for optimized production and increased recovery

AD01805OSS A4

INTEGRATE End-to-end solutions from reservoir to surface COLLABORATE Early
engagement to anticipate challenges and improve decisions ENGINEER Optimal
system architecture to increase life-of-field production CONTROL Continuous
monitoring to manage changing reservoir conditions BOOST Production with
scalable processing solutions ENHANCE Financial return over the life of the field
LEARN more about our unique, unrivaled approach and listen to our TECHNICAL
PRESENTATIONS at OTC BOOTH 3527.
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News
Subsea Hardware Spend High
Douglas-Westwood (DW) forecasts global
subsea hardware Capex will total $145bn
between 2015 and 2019 in their new World
Subsea Hardware Market Forecast 2015-2019.
Report author, Ben Wilby, commented, “This
represents growth of more than 27% compared
with the preceding five-year period. The 350
subsea tree installations in 2014 represent the
highest volume of installed units on record,
a trend expected to continue until 2018
when lower orders in the current commercial
environment will drive a decline in trees
installed for that year.
“The crude oil price decline, apparent since
June 2014, presents a major challenge for
operators of subsea developments. Subsea
projects are typically among the most capital
intensive and technologically challenging in
the industry. As operators (and their investors)
have increased focus on cash flow, the higher
upfront costs associated with these projects
have left them vulnerable to deferrals and
cancellations. Tree orders in 2014 totalled 233,
the lowest volume for a decade.”

Compressor Handover
In March, OneSubsea handed over the world’s first subsea
multiphase compressor to Statoil. It will be used on the Gullfaks
South field in the North Sea. Applying this technology is expected
to increase the recovery rate for the Gullfaks South Brent reservoir
by 22 million barrels of oil equivalent.
This will be accomplished by the boosting of unprocessed wet
gas production fluids, while eliminating the need for an upstream
separation facility or an anti-surge system.
Work on the subsea multiphase compressor began in 2009 when
Statoil awarded an extensive Technology Qualification Programme
(TQP).Its main driver was to increase recovery rates and to costeffectively increase the tieback distances of subsea gas fields.
The wet gas compressor station consists of a 420t protective
structure with two, five-megawatt compressors totalling 650t. These
contra-rotating compressors were built on the same principle as
OneSubsea's well-tested multiphase pumps, and the company
expects similar performance and reliability stats which currently
run in excess 15 years mean time between failure (MTBF).
This configuration, developed in collaboration with Statoil and

Assistant report editor, Matt Loffman,
continued, “Despite these near-term concerns,
the long-term fundamentals of the subsea
hardware industry are strong and represent
a growth story as they benefit from continued
hydrocarbon demand growth, declining
conventional reserves and technological
improvements. Over the next five years,
development activity in the established
deepwater provinces, coupled with the start
of field development in frontier areas, such as
the Eastern Mediterranean and East Africa, will
support expenditure.
“Subsea hardware spend will be the highest in
Africa, Asia and Latin America, with the three
regions combining to form almost half of the
global total. Expenditure continues trending
towards deeper waters with around 42% of total
spend in the next five years targeting projects
in water depths greater than 1000m.
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“Subsea production equipment, SURF and
pipelines each attract approximately one third
of all expenditure by component, with higher
capacity and capability equipment a theme
throughout the sector. The development of
remote fields, the addition of new project
phases and the tie-back of satellite fields
into subsea hubs continue to support SURF
expenditure over the forecast period.”
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The multiphase compressor system. Image: OneSubsea

Shell, allows for a compact and
robust design.The low module weight
(approx. 60t) means that it is easy
to install by use of light intervention
vessels.
Also included is the necessary topside
equipment for power supply and
control. Installation is expected midyear, in 443ft (135m) waters and tied
into existing templates and pipelines
9 miles (15km) from the Gullfaks C
platform. Start-up is planned for the
autumn
The multiphase compressor is capable
of handling high liquid contents
without mechanical issues, with gas
volume fractions typically in the range
of 95% to 100%. The design is sand
and solid tolerant with the low speeds
allowing for long step-out without
subsea variable speed drives.

Heave Compensated
Drill Rigs & Seafloor
Samplers for
Geotechnical Site
Investigations

Built for Drillers by Drillers
· www.armadarig.com · info@armadarig.com ·

Two Years of Tough Times
Neil Gordon, chief executive of Subsea UK warned delegates at the Subsea
Expo show that it is in for two years of tough times. It will only weather the
storm if it embraces innovation and new technology.
The industry is facing considerable challenges but the fundamentals in
subsea remain relatively strong and the sector could see a significant
improvement in 2017–19.
“The swingeing capitl expenditure cuts and low crude price are beginning
to bite," said Gordon. "The UK’s subsea sector came out of a strong
2013 to a relatively flat second half of 2014. The existing order book kept
the industry going but, as this dries up and projects are abandoned or
postponed until the oil price recovers, we are in for major challenges.”
Subsea UK is urging companies to turn to the re-launched NSRI (National
Subsea Research Initiative). This is designed to bring academia and
industry together in a meaningful way to collaborate on getting new
technology to market much more quickly.
“The key to technology development is collaboration and we need to
exploit the current environment,” said Gordon Drummond, project director
of NSRI.
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News
West Nile Delta
BP has signed the final agreements
of the West Nile Delta (WND) project
to develop 5 trillion ft3 of gas and 55
million barrels of condensates with an
estimated investment of around
$12bn.
Production is expected to reach up
to 1.2 billion ft3.day equivalent to
about 25% of Egypt’s current gas
production. Production is expected to
start in 2017.
Gas will be produced from two

BP-operated offshore concession
blocks, North Alexandria and West
Mediterranean Deepwater. BP
believes that there is the potential
through future exploration to add
a further 5-7trillion ft3 which could
boost WND production with additional
investments.
The WND project concept maximises
the utilisation of existing infrastructure
including:
Taurus/Libra fields: this will be a
subsea development tied-in offshore to
existing BG-operated Burullus facilities
Giza/Fayoum and Raven fields: These
are two deepwater long distance tiebacks to the shore, where the existing
Rosetta plant will be modified for Giza/
Fayoum and integrated with a new
adjacent onshore plant for Raven.

West Nile Delta (WND)

Maersk Discoverer

l BP Egypt has made a gas discovery
in the North Damietta Offshore
Concession in the East Nile Delta. The
Atoll-1 deepwater exploration well,

being drilled by the 6th generation
semi-submersible rig Maersk
Discoverer has reached 6400m
depth and penetrated approximately
50m of gas pay in high quality
Oligocene sandstones. and seismic
technologies.”

Hadrian South is located approximately
230 miles offshore in the Keathley
Canyon area of the Gulf of Mexico in
about 7650ft of water.

The discovery well, Hadrian-2, was
drilled in 2008 and the appraisal
well, the Hadrian-4 sidetrack, was
completed in 2009.

Hadrian South
Exxon Mobil has begun production
in the deepwater Gulf of Mexico at
Hadrian South with facilities tied
back to the nearby Lucius project,
reducing additional infrastructure
requirements.
Daily gross production from Hadrian
South, ExxonMobil’s deepest subsea
tie-back in nearly a mile and a
half of water, is expected to reach
approximately 300 million ft3 gas and
3000 barrels of liquids from two wells.
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Hadrian South is a subsea production
system with flowlines connected to
the Anadarko-operated Lucius truss
spar, which started production in
January.
With the startup of Hadrian South
and Lucius, ExxonMobil’s total Gulf
of Mexico net production capacity
has increased by more than 45 000
oil-equivalent barrels per day.
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Hadrian South is located approximately 230 miles offshore in the Keathley Canyon
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News
Isaac Newton Launched
Jan de Nul's new multipurpose vessel Isaac Newton
was launched at the Croatian shipyard Uljanik
Brodogradiliste. It will be used on a variety of projects
such as installing subsea cables, trench dredging
and subsea rock installation.
In cable-installation mode the vessel will be capable
of transporting and laying cable in a single length with
a total weight of approximately 10 000t, which is more
than any other vessel currently available.
Meanwhile, Jan De Nul Group has placed an order for
a large self-propelled cutter suction dredger JDN8069
with the same shipyard.
The vessel was designed by Jan De Nul’s in-house
design department. With seven large self-propelled
cutter suction dredgers, Jan De Nul Group can boast
much experience in rock dredging and dredging at
high sea.
This experience provided the basis for a new cutter
suction dredger concept.
The total installed diesel power will be over 40.000
kW, which is approximately 50% more powerful than
the J.F.J. De Nul, which is currently the largest cutter
suction dredger in the world.
The cutter power amounts to 8500kW and the cutter
ladder weighs around 2000t. These figures are
unrivalled and make the vessel the ultimate tool for
dredging hard rock.
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Length			
151.3m
Breadth			 36m
Draught			
5,75m
Dredging depth		
45m
Suction pipe diameter 1100mm
Barge loading pipe diameter			
		1000mm
Submerged pump power 8500kW
Inboard pump power; 2 x 8500kW
Cutter power: 		
8500kW
Propulsion power 2 x
3000kW
Speed			 12kn
Accommodation		
67
Built 			
2016-17

The Isaac Newton
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Lewek Constellation
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On the last day of February 2015,
EMAS formally inaugurated its ultra
deepwater rigid and flexible pipelay
newbuild Lewek Constellation in
Schiedam, Netherlands. The vessel
had been docked at Huisman's quay
on the banks of the Maas River whilst
having its pipe handling system
installed.
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The new flagship has now set sail for
the Gulf of Mexico in preparation for
its first pipeline installation contract for
Noble Energy, but not before UT2 was
able to take a look around.
Perhaps the most notable feature of
the Lewek Constellation is its large
beam. In comparison, the pipelay

vessel lying astern at Huisman's yard,
incidentally also having its own pipelay
facilities installed, had a length of
199.4m and a beam of 32.2m.
While the Lewek Constellation is
slightly shorter at 178m, its beam
measures 46m representing an
increase of 42.8%.

"We wanted the new vessel to
immediately stand out," said Lionel
Lee, the company's talisman
chairman and principal designer, "but
the wide beam does give us other
advantages.
"A broad beam is inherently more
resistant to rolling behaviour,

especially when accompanied by a
large displacement."

potentially allow laying pipe to continue
in relatively higher sea states.

With its double hull, the ice-class
vessel has a deadweight of 18 000t
and registers 48 500 gross tons. The
design draught of 9.75m means that it
sits lower in the water than many other
vessels. This enhanced stability will

"The Constellation also has a central
moonpool through which the pipe
passes. This can also afford stability
advantages when compared with
alternative designs with the pipe exiting
from the side or stern," said Lee.

UT3 April May 2015

13

Lewek Constellation
built, the company would quickly
grow, organically and by strategic
acquisition, until it had gradually built
up the track record necessary to
operate such an asset.
By 2011, Aker Solutions had decided
that its Aker Marine Contractors
subsea construction and installation
technology group was too small to
compete with the larger players. It
sold the company to form EMAS
AMC, almost doubling the workforce
and skill base of the parent company.
In 2013, EMAS then went on to
acquire the pipelay assets of Helix
Energy in the US, who were also
going through a restructuring. At the
same time EMAS took up the option
to buy the strategically located spool
base at Ingleside, Texas, which has
since expanded to include fabrication
capabilities and a second firing line.
The enormous 46m beam of the Lewek Constallation design

Perhaps the principal reason for
the wide beam, however, is that the
increased deck space – 4200m2
– can accommodate four large
vertical pipe storage reels on the
stern.
As a consequence, the Constellation
does not need to return to a base
so often to take on new pipe, and as
a result spends more time working.
The storage reels are actually
portable, allowing the vessel to
exchange the empty reels for full
reels while still offshore.

He managed to convince financial
institutions to quite literally buy
into his twin-approach game plan.
This involved making an enormous
investment to build the most
capable reel lay vessel he could
envisage.
Secondly, while it was being

In two strokes, this gave EMAS key
new vessels, trained manpower and a
presence in the US and Europe. The
jigsaw puzzle was almost complete.
Meanwhile, the construction of the
Constellation was progressing in
Vung Tau, Vietnam.
By November 2012 the completed
33 000t structure was officially
launched, rolling out on a cushion

Timetable
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While the actual construction work
on the Lewek Constellation started
in 2009, the real story started years
before, when the decision to build
was made.
At the time, EMAS was less than
a third the size that it is today with
only a modest track record. What
Lionel Lee did have, however, was a
clear vision of where he wanted the
company to be by 2015.
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Installing the crane in China

Reel Lay
proving what a useful asset the large
crane would be.
Joining other EMAS vessels in a field
development for Vaalco offshore
Gabon, it was used to lift and install
two jackets, topsides, flare booms
and living quarters for the Etame and
Southeast Etame / North Tchibala
(“SEENT”) platforms along with the
installation of a new living quarters
and a gas lift package onto the FPSO
Nautipa.

The central area of the bridge viewed
across the beam. The bow and
navigation bridge is towards the right, the
work bridge towards the left

of 100 airbags into the sea. It then
travelled to China to collect the 3000t
Huisman pedestal crane and then on to
Singapore for final remediation work.
On the way to the Netherlands
to receive its pipelay tower, the
Constellation made a stop in Gabon
to carry out its first heavy lift contract

In 2014, the pipelayer arrived at
Huisman's yard in Schiedam to get
the 1600t, 70m tall pipelay tower
installed.
The accommodation includes 239
single cabins/hotel facilities, all
located forward including conference
rooms, clients' offices, safety briefing
room and lounges. The bridge is
located across the top with the
helideck at the fore.

Vessel layout
One by-product of such a vessel
design is that the bridge is so
outrageously commodious that it
would be possible to play a game of
cricket across the beam.

Following the allies landing on
the Normandy beaches in the
latter stages 1944, thousands of
motorised vehicles were dispatched
to the hastily constructed mulberry
harbours en route to the advancing
front. But where did the fuel to feed
these thousands of power-hungry
vehicles come from?
The answer lies in the often overlooked "Operation Pluto". Throughout
the previous summer, steel pipeline
joints with a nominal 3-inch bore
were electrically flash-welded
together and coiled around floating
drums. One end of the pipe was
attached to a terminal point and
the floating drums were towed
across the English Channel. This is
understood to be the first application
of reeled pipe.
Aquatic Contractors followed up this
idea in the early 1960s by building
the first commercial reel barge,
the U-303 in which the drum lay
horizontally. The first vertical reel
barge, however, was the iconoclastic
Apache. This vessel passed from
owners to owners through takeover
and merger, spreading knowledge of
the reel-lay technique.
"It is no coincidence that at some
time, all major pipeline companies
operated reel lay vessels in
their formative years," said John
Meenaghan, vice president global
operations.
"It is probable that they would not
be in the position they hold today
without having a firm foundation in
reel lay operations.
"That is one of the reasons that
building up operational capability in
deep water reel lay is strategically
very important to us. It is the
springboard that will help us in our
aim of exceeding in the subsea
tieback market.

Navigation Bridge

"It will give us unique capabilities
for deep water, infield and long
distance pipeline operations.
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Lewek Constellation

Hoist

Guide for
laying flexible
pipe.

Deck Machinery control desk

Cranes

150t crane able to lift in 3000m
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On either side of the main pipelaying
tower lies a crane. On the port side is
a large 150t crane.
This was downgraded from the
original 200t specification in order
to add more wire and thus increase
its effective working water depth to
3000m.
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On the port side is the giant 3000t
Huisman offshore mast crane. This
is designed ostensibly to load pipe
spools from the RB1 reel barge onto
the Constellation, but can also perform
heavy lifting. It also has an auxiliary
hoist (1200t at 30m radius, 330m hook
travel) and a whip hoist (80t 2000m
hook travel or 160t, 1000m).

Guide wire. In
operation, pipe will
replace this

Lying between square leg and midwicket facing the Constellation's fore
is the navigation bridge which is used
when the vessel is in transit.
This contains a variety of equipment
including Furuno S-band and
X-band radar, chart radar and global
positioning system, echo sounder,
Doppler speed log, electronic chart
display as well as a magnetic and
gyro compass.
Aligner
Wheel. The
larger the
wheel, the
greater the
diameter of
the pipe that
can be laid.

Looking towards the off side, between
point and cover directly facing the
pipelay tower, is the work bridge. This
accommodates the pipelay control
desk along with positioning system
that controls the ship's movement.
The vessel is manoeuvred using a pair
of forward and a pair of aft 5500kW
stern azimuth thrusters as well as three

Subsea and satellite positioning

(2x 2700kw, 1x1420) bow tunnel
thrusters. There are also a pair of
300kW retractable thrusters, all
supplied by Rolls Royce.
The power is provided by a pair

Tensioner 1

A&R
The deck equipment also includes
two 600t abandonment and recovery
(A&R) traction winches that can be
used in single or tandem use with a

spreader bar between them.They can
house 3800m of 125mm steel wire
each.

Tensioner 2
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A & R Winch
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Lewek Constellation
can house four 1000t reels. When
loaded, the weight of each is 2500t.
Alternatively, under the deck, are a
pair of 1250t carousels which can store
flexible pipe or umbilicals.
The steel line is taken off the reels and
fed over the aligner wheel at the top.
This changes the angle, allowing the
pipe to leave the vessel vertically. In
doing so, it plastically bends the pipe
so the line is then fed into straighteners.

Reels at the stern of the ship

of MAK 5760kW generators and 6
2880kW auxiliary generators as well
as four 2200kW generators. There is
also an emergency generator.

helmsman manoeuvring the vessel and
the project control station from which
the operation director can monitor the
proceedings.

The Constellation has a Kongsberg
DP3 dynamic positioning system with
taut wire, DGPS, laser and acoustic
reference systems.

"Not every pipelay vessel affords
all these parties a view of the tower
through the windows. The relatively
close proximity of key equipment
means that the team can communicate
easily and react to events much more
quickly.

"As the pipe is laid, the vessel must
be gradually moved forward while
always maintaining 100t back tension,"
said Greg Donnelly, VP Operations,
Projects and Operations.
"This requires continual
communication between the deck
machinery console where the tower
and reel systems are operated, the

18
Positioning control on the work bridge
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"There are numerous interlocks built
into the system. If the pipelay slows
down, for whatever reason such as
when a reel is coming to an end, an
alarm is set off in the SCADA system,
slowing down the tensioners."
While the online
surveyor is
responsible for
positioning of the
ship, there is also
an off-line surveyor
that makes the
reports of the
clients.
The pipelay tower
is designed to
accommodate
4in–16in reel lay
or 4in–24in flex
lay pipe. The
Constellation

It then travels down into a pair of 400t
pipe tensioners which ensure that
the tension on the pipe is kept within
clearly predefined limits as it is being
laid. Numerous load cells are installed
within the structure to allow the two
tensioners to equally share the load
within high tolerances.
Once a reel has been emptied, the
end is suspended in the 900t hang-off
clamp while the next line is welded on.
Flexible lines do not require an aligner
wheel and use a simple arch support
structure to ensure they do not buckle
as they achieve verticality.
"For most jobs, the 6000t of pipe the
Constellation can carry is sufficient,"
said Donnelly, "but working on our first
pipelay job for Noble will require us to
make numerous replenishment trips.
"Rather than going to port to load more
product, as most reel lay vessel do, we
have pre-loaded reels of pipe come to
us offshore."
In tandem with the Constellation being
built, EMAS converted the reel barge
RB1. This Jones Act vessel is able to
ferry four reels at a time from shore
and dynamically moor alongside the
Constellation, ensuring that the pipelay
operation is uninterrupted. Using the
crane, the empty reels are simply
exchanged for full ones.
"The combination of a crane and multireel deck space is fairly uncommon
– there is really only one other shipshaped vessel in the world and that
operator is more geared to carrying out
J-Lay."

A PRODUCT FOR
EVERY APPLICATION
KONGSBERG is celebrating 200 years in business during 2014. We
have been manufacturing underwater cameras for only one sixth of
that time but the same attention to quality and customer support
that has kept KONGSBERG in business all these years is given to the
Kongsberg Maritime Underwater Camera and Peripherals range.

Lighting

Sonars

SD and HD 3D

Operational Awareness,
Tether and TMS Monitoring

HD and SD Inspection
Intelligent Actuators
Digital Stills Imaging
Tooling

Extreme Low Light and
Mid-Water Navigation

Innovative design and technology, unrivalled build quality, exceptional image quality
and world wide support ensure Kongsberg Maritime’s products offer the best
price-performance and reliability.

19

Image of FCV 2000D ROV courtesy of Fugro Subsea Services Ltd

Telephone: +44 1224 226500
km.camsales.uk@kongsberg.com

www.km.kongsberg.com
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Vessels

Sealion Shipping, on behalf of Toisa
Limited, has placed an order for
two DP2 Multi-Purpose Offshore
Construction & ROV Support
Vessels with Qingdao Wuchuan
Heavy Industry (QWHI) ). Delivery is
scheduled for mid-2017.
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The vessel design is by Salt
Ship Design, customised to the
requirements of Sealion/Toisa and
will produce a vessel of impressive
capabilities and flexibility.
The QWHI yard, a new facility, was
chosen on the basis of a long history

UT3 April May 2015

of mutual cooperation between Sealion/
Toisa and QWHI parent company,
Wuchang Shipbuilding Industry Group.
The vessel will have two offshore,
active-heave compensated, knuckle
boom cranes fitted: a 150t crane with
a depth capability of 3000m single fall,
and an auxiliary crane with a capacity
of 25t and a single fall depth capability
of 2000m.
There will be an extensive working
deck area of 1100m2 and a large
working moon-pool of 7.20 x 7.20m
offering flexibility for a number of

work roles. With a minimum deck
strength of 10t/m2 and specific areas
strengthened to take 25t/m2, carriage
and deployment of heavy equipment
and special project related machinery
is facilitated.
Operational safety is enhanced with
provision of an enclosed ROV Hangar
designed to accommodate two large
work class ROVs for over-side launch.
All the necessary interfaces to service
ROVs, as well as dedicated offices,
control rooms, workshops and stores
are included in the hangar design,

producing an ergonomically arranged
space for efficient operation of ROVs.
The vessel is equipped for world-wide
operations in the oil and gas sector
on ultra-deep water projects as well
as in the offshore wind sector. There
are two stern azimuth thrusters giving
propulsive power and one aft tunnel
thruster, plus two tunnel thrusters
and one retractable azimuth thruster
forward , all powered by a diesel
electric plant of four diesel alternators.
These and all other vessel machinery
are controlled by a fully integrated

vessel management and control
system. The vessel is dynamically
positioned with the dual notation of
DYNPOS AUTR (DP2) and DYNPOS
E (Enhanced Reliability). DYNPOS E
notation, with its increased inherent
redundancy and monitoring capability,
will allow the vessel to operate more
economically and will provide a notable
reduction in fuel consumption on DP,
which combined with provision of
exhaust gas SCR units for compliance
with IMO Tier III and the provision
of Ballast Water Treatment plant,
places the vessel at the forefront of
environmental protection technology.

There is accommodation sufficient for
a total of 100 persons in cabins and
public spaces of the highest standard.
The living accommodation can be
configured to a client’s requirement,
depending on overall number of
persons on-board.Main particulars of
the vessel are:
LOA 97.10m
Beam (moulded) 		
Depth (moulded) 		
Draught (design) 		
Trial speed 		
Deadweight (approx.)

22.00m
9.20m
7.20m
15.00 kts
5500t
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News
North Field Alpha

SEA Distribution

McDermott has been awarded a
project for a new jacket, temporary
deck and replacement umbilical by
Qatar Petroleum for the North Field
Alpha gas. Work is expected to be
executed through the second quarter
of 2016.

SEA has been awarded a contract
to supply subsea distribution units
to Apache North Sea. Under the
contract, its subsidiary J+S will
provide subsea distribution units
and associated equipment and
services for Apache’s Ness Nevis
project.

The brownfield contract includes
front-end engineering design
verification, detailed engineering,
procurement, construction,
installation and commissioning of
a new six-legged, 15-slot wellhead
jacket and temporary drill deck, with
a total weight of approximately 5000
tons.
The work also includes the
decommissioning, removal,
replacement and pre-commissioning
of 2.6 miles of composite umbilical
and a fibre optic cable, in the
Maydan Mahzam field.

Apache is undertaking a
development program to upgrade
the subsea controls architecture
in preparation for new wells at the
Beryl Field area.

Tool Funding

Offshore Marine Management (OMM)
has secured GROW:OffshoreWind
funding to build an innovative subsea
tool which will substantially reduce
project costs and improve health and
safety offshore.
The subsea tool, which is currently
being constructed by Darlingtonbased Subsea Innovation, will see
improvements during the installation phase by removing the need for
deepsea divers and separate work
class ROVs.

These subsea distribution units will
provide the power, communications,
and hydraulics infrastructure for the
well developments.
Steve Hill, Managing Director of
SEA, said: “The acquisition of J+S
will provide greater support for the
oil and gas business. "

GROW tool

Culzean

Maersk Oil UK has chosen a new
standalone facility to develop Culzean,
one of the largest gas discoveries
of recent years in the UK North
Sea. Earlier this year, Ramboll was
awarded a second jacket design
contract. The new contract entails the

design of three jacket structures as
well as the associated piles.
Culzean is an ultra-high-pressure,
high-temperature field located in
88m of water, about 242km east of
Aberdeen. It was originally discovered

in 2008 in Block 22/25 of the UK
Central North Sea and further
appraised between 2009 and 2011.
If successfully developed, it could
provide around 5% of the UK’s total
gas consumption by 2020/21. First
gas from the project is currently
expected in 2019. Estimated
investment in the project is more than
£3bn (US$4.7bn),
KBR London has been selected as
the successful front end engineering
design contractor. In addition, a
significant drilling commitment has
been announced, with the selection of
a newbuild heavy duty jack up (HDJU)
rig provided by Hercules offshore.
Forecast plateau production is in a
range of 400-500 million standard
cubic feet per day (this represents
Maersk Oil equity production of 3045,000 boepd).
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The accommodation platform will have
capacity for over 100 people.

SeaBotix Expands
Teledyne SeaBotix has announced
today the phased opening of a
service support and repair facility
within its parent organization,
Teledyne Marine Systems, which is
located in North Falmouth, MA.

150t Subsea Crane
Rapp Marine will deliver a 150t crane
to Otto Candies. Currently, Rapp
Marine has delivered around 450
cranes, however, this is the largest
crane Rapp Marine has engineered
and built to date.

The crane will be capable of lifting
150t at 17m, and it will be certified
by Lloyd’s registry. With active
heave compensation (AHC) and a
winch capable of storing 3100m of
77mm wire rope, the crane will be
fully outfitted for subsea operation.
The crane model was designed
by Rapp Marine’s engineer
Helge Stakkeland out of Norway,
using proven techniques and
technologies to that will increase
performance and reduce the
weight of the crane.
150t crane

The move will enhance response
capability and reduce maintenance
and repair turn-around times."
The SeaBotix service and repair
facility will be based at Teledyne
Marine Systems main headquarters
which includes approximately 67,000
ft2 of manufacturing, engineering,
test, and administration resources.
With several test tanks, significant
technical infrastructure, and trained
personnel available, Teledyne
SeaBotix customers will now be able
to choose factory level service and
support locations on either coast of
the United States," said Dr. Thomas
Altshuler, Teledyne Marine Systems
Vice President and Group General
Manager.
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FPSO Petrojarl I EPC Redeployment Upgrade
After four months of preliminary work
alongside, FPSO Petrojarl I moved on
April 16, 2015 into Damen Shiprepair
Rotterdam’s 307m long x 47 m wide
dry dock no 8 for work to the hull. In
all, the vessel will spend a year at
DSR before heading off to the South
Atlantic. The Teekay managed FPSO
arrived at Damen Shiprepair Rotterdam in January 2015.
DSR was awarded an EPC contract
by Teekay Petrojarl LLC for the
upgrade, on completion of which
the vessel will be redeployed at the
Atlanta field in Brazil.
The project consists of the basic,

detailed, construction and interface
engineering; marine and process
equipment procurement; fabrication;
construction; corrosion protection/coating; transport and lifting operations;
integration, mechanical completion,
performance testing and commissioning activities. It also includes upgrades
and modifications related to a marine,
hull and life extension according to
Class, conversion of the process
systems (i.e. separation train and produced water topsides) and integration,
and finally ensuring Brazilian compliance.
To achieve such a comprehensive
upgrade DSR has formed partnerships

with equipment supplier Frames BV
and marine engineers Nevesbu BV.
Frames is carrying out the design
and fabrication of the new Topside
Skids while Nevesbu is responsible
for the marine and topside integration
engineering.
The contract is being managed by
DSC’s Offshore & Conversion task
force team, and is to its knowledge
the first EPC Redeployment Upgrade
Contract to be carried out in Europe.
By taking on responsibility for the hull,
topside conversion and its integration,
DSR was able to offer Teekay a turnkey package with regards to safety,
quality, budget and delivery time.
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Nexus
Van Oord has christened the Nexus,
its first cable-laying vessel for
constructing offshore wind parks.
The vessel is nearly 123m long and
has a beam of 27m. It was built
by Damen Shipyards Group at its
shipyard in Galati, Romania.

Nexus incorporates a cable carrousel
with a capacity of 5000t to install long
export cables. The deck layout is the
result of in-house engineering and
development in anticipation of future
market requirements for challenging
cable installation works. It has
accommodation for 90 people.

Its first project will be the Gemini
offshore wind park to be built 85km
off the coast of Groningen. The
construction phase has started and
will be fully operational in 2017. The
600 MW wind park will consist of 150
wind turbines with a capacity of 4 MW
each.
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News
Hybrid Boom Crane
In April 2015, Huisman, the worldwide specialist in lifting,
drilling and subsea solutions, started with the final factory
acceptance testing of its first 900mt Rope Luffing Knuckle
Boom Crane, now called the ‘Hybrid Boom Crane’, at
the quayside of the Huisman China Production facility
in Zhangzhou. The crane was fully assembled in the
main assembly hall and upended by Huisman’s 2,400mt
Quayside Crane.
In the coming weeks, the crane will undergo an intensive
factory acceptance testing program, after which it will
be shipped to Hyundai Heavy Industries in Ulsan, South
Korea. The crane will then be installed, commissioned
and tested on board Subsea 7’s Seven Arctic.
Huisman decided to change the name of this new hybrid
type crane from ‘Rope Luffing Knuckle Boom Crane’ to
‘Hybrid Boom Crane’ to better reflect the unique features
of the crane.
The hybrid boom design combines the advantages of
regular pedestal cranes and traditional knuckle boom
cranes. Due to the innovative crane design the main and
knuckle boom have a low construction weight, therefore
the crane practically matches the excellent load curves of
a pedestal crane with a fixed boom.
With the knuckle boom in an extended position the crane
offers a unique high lifting height with full lifting capacity,
which is normally only available with a fixed boom. On
top of this, the hybrid boom design secures the key
advantages of traditional knuckle boom cranes, such
as a low suspension point and reduction of load swing.
These advantages have made the knuckle boom crane
one of the most popular tools for offshore and subsea
construction activities.

MacArtney and EMS Formalise Partnership
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MacArtney has signed a
representative agreement with its
long standing business partner, EMS
Sistemas de Monitorización Medio
Ambiental in Barcelona, to promote
and support MacArtney across all
Spanish and Portuguese marine
related markets.
EMS and MacArtney have successfully
cooperated on numerous occasions.
For instance, MacArtney NEXUS
telemetry and SubConn connectivity
supplied by EMS played a central role
to interface the IEO (Spanish Institute
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Hybrid Boom Crane

Camera sledge

of Oceanography) ‘Politolana’
subsea towed camera sledge which
was sent to investigate and record
video and data from the El Hierro
submarine volcanic eruption in 2011.
Most recently, EMS has integrated
another NEXUS multiplexer for the
IEO, on a deep camera system
called ‘EMS DSC-2013’, which is
a rapid deployment system being
used around the Canary Islands for
Marine Protected Area and Deep
Ecosystem studies, relevant to EU
and national programmes.

We just opened up

a whole new universe

of possibilities

Lewek Constellation - Ultra Deepwater Rigid & Flexible Pipelay/Heavy Lift/Construction Vessel/DP3

Gulen Spoolbase - Norway

EMAS Marine Spoolbase - Texas

From strategically located spoolbase and fabrication
facilities to state- of-the-art reel-lay, S-lay and flex-lay
vessels, we can deliver the complete subsea tieback
package for any project, anywhere in the world.
www.emas.com

UT3 April May 2015

29

Subsea Equipment
ROV Game Changer
A new subsea ROV tooling interface
system has been developed by
Aberdeen-based J2 Subsea to meet
the underwater intervention demands
of offshore oil and gas sector.
It challenges the way in which ROV's
currently perform tooling-based
operations. In doing so, it will save
money by increasing the time that
the vehicle spends working.
"When working in deep water, a
ROV can take hours getting to the
required depth," said John Walker,
Director, J2 Subsea. "If this subsea
task requires more than one tool, it
would theoretically take a similar time
for the vehicle to be recovered to the
surface for the tool to be replaced.
With typical vessel day rates
exceeding $75 000, the expense can
be significant."
It is common practice, therefore,
for the ROV to carry numerous
tools in a basket, and change the
devices subsea. Currently, operators
use a hot stab system to do this.
Unfortunately, there are many
downsides to its operation.
When making the connection,
there is a potential to damage
sealing faces and hot stab body.
Furthermore, an amount of hydraulic
oil leaks into the water as each
tool is disconnected and another
replaced. Another common problem
is seawater ingress to the ROV's
hydraulics system. These issues may
result in many hours of downtime,
damage to equipment and untimely,
high costs.
This prompted J2 Subsea and
Walther Praezision to conceive the
'Tool Changer' , allowing multiple
tools to be interchanged underwater,
but in a better way.
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"Importantly, the Tool Changer allows
the ROV to connect with a tool
without compromising its hydraulic
system," said Walker. "This means
that it is possible use a host of
tools and carry out a large number
of tasks, without hydraulic fluids
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The Tool Changer
Left ROV side.
Right. Tool side

escaping into the marine environment
every time a new connection is made.
Key areas that required addressing
included a no-leak capability, ease
of operation, ease of maintenance,
a high flow and high pressure
capability, low weight for manipulator
handling, secure latching and failsafe
unlatching.
"When mating and de-mating, the
parts can be pushed together but
there is no contact of connectors
until the lock mechanism is activated.
Even then, it is a controlled process,
reducing the chance of damage to the
equipment."
There are two main components to the
coupling – a tool side and the ROV
side. The tool side can connect with a
large number of tooling spreads such
as diamond wire saws, pipe repair
tools, coating removal tools, cutting
tools and well intervention systems etc.
Where high flow is required, lines can
be doubled up for increased capacity.
The ROV side can be configured to
allow any type of lifting handle, split
clamp arrangement to be fitted. This
connects to the ROV with two ports for
lock and un-lock and as well as four
operational lines (two 3/8in and two
½in lines for hydraulic control).
In the standard tooling configuration,
the ROV and tool ends are fitted
with the new clean break zero leak
connectors, which can operate to
a maximum 345 bar. The four port
systems utilise clean break
technology, resulting in minimal
escape or intrusion of either hydraulic
fluid or seawater.

"Another advantage of the Tool
Changer is it has been designed to
allow the connectors to be changed
out in a cartridge type arrangement,"
said Walker. "Adopting this type of
design has made it easy to increase
the tool's capability by allowing
the already proven high pressure
connectors from Walther, 690 and
1034 bar, to be fitted. These high
pressure connectors can be mated
and de-mated under full system
pressure.
"The standard configuration is the
four-port unit, however, we will look
at a variety of port options if there
is demand. This may, for example,
incorporate a number of high flow
ports. The unit can grow in size to
allow for a quantity of connectors to
be accommodated while retaining the
same basic design."
The connector is particularly robust.
Even if no hydraulic supply is
required for the tool, the unit can be
used for lifting with the maximum lift
capacity of 250kg. This lift capacity
has been based on using the heavy
lift Atlas manipulator at full extension
to operate the tool changer.
A comprehensive testing and
qualification programme was carried
out, including hyperbaric testing to
5000m, to ensure the connector met
all aspects of the original design
specification and was robust enough
to give reliable service in its
intended environment.

The Tool Changer
with handle

Oil Recovery From Sunken Wrecks
A tool for removing oil trapped
in submerged vessels has been
developed in Norway by design
specialists Miko Marine. With the
launch of the Moskito, the company
has addressed the pollution threat
that exists with the large numbers of
sunken ships around the world that still
contain significant quantities of oil in
their tanks as cargo or bunker fuel.
Many of the thousands of ships sunk
during the Second World War now
have seventy years of corrosion
eating at their plates and the days
are drawing inexorably closer when
the pollutants that they contain will
escape. The only answers are to either
seal the wreck at great expense or to
recover the pollutant in a controlled
manner. Now, with the introduction
of the Moskito, removing the oil is a
speedy and cost-effective operation.
The Moskito makes this possible
through being able to be deployed
by divers or by a ROV to any ocean
depth. Once in position outside the
tank the Moskito’s three powerful
magnetic feet are planted against
the steel hull and a technician on the
surface then activates a 75mm (3in)
diameter electrically powered tank
cutter drill.
With its operation controlled through
a dual video link, the Moskito’s drill
pierces the steel tank walls which
may be up to 40mm (1.5in) thick. The
cut disc then falls away inside and is
immediately followed into the tank by
a patented

The Moskito

spring latch coupling that automatically
connects and locks a hose to the tank
without allowing any of its contents to
escape.
With the hose securely in position a
subsea pump can be activated to
extract the oil at the rate of up to 12
cubic metres per hour and send it to
the surface for safe and non-polluting
recovery. If it becomes necessary to
relocate the Moskito it can be easily
repositioned without being returned
to the surface. Being such a compact
device it is also easy to use multiple
units close together if a higher rate of
extraction is required.
The Moskito arose from a research and
development project launched by Miko
Marine in 2012. It quickly attracted
the interest of the Norwegian Coastal
Administration (NCA) which had been
grappling with the same pollution
problem being caused by spontaneous
leaks from sunken wrecks around
Norway’s coastline.
Having no answer to the problem,
the NCA decided to support Miko
Marine’s quest to find a solution and
the two organisations joined forces
with the backing of Innovation
Norway, a government-sponsored
research and development
organisation.

The Moskito

It was through a combination of
engineering skill and original thought

that Miko was able to create the
Moskito oil removal system. The
name of the tool was the inevitable
consequence of its working similarity
to the unpopular insect. Just like
the insect it has to be light, versatile
and adaptable because when a
ship settles on the seabed there
is no knowing how its tanks will
come to rest. However, with a visual
inspection and by studying the plans
of the vessel a means of attack can
be found.

The Moskito in operation

The Moskito is then delivered to
the outside of the tank where it
penetrates its skin and inserts its
proboscis so that the liquid inside can
sucked out. The insect allusion falls
short of the engineering reality but the
principle is the same and measuring
just 65cm (25in) by 45cm (17in)
and weighing only 80kg, by subsea
engineering standards the tool has an
insect’s light touch.
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Umbilicals
JDR Looking to the Future
At the start of the year, David Currie
became the new chief executive
officer at the JDR Cable Systems.
He was brought in to develop new
opportunities for the company; from
subsea production umbilicals, IWOCS
and power cables to off and onshore
support services. Only three weeks
into the task, UT2 caught up with him.
"From the outside," he said, "I always
thought JDR was successfully
positioned to take advantage of
the opportunities presented by the
offshore and renewables markets. It
came across as a very agile company
that could quickly adapt to customer
demands."
The relatively recent fall in oil price,
however, will provide a test to this
agility. How will JDR react?
"We, as well as the entire industry,

will have to control costs," he said.
"However, this doesn't mean a
wholesale slash and burn. We need
a managed response to this latest
reduction in oil price. At the same
time, we need to ensure we continue to
focus on talent development and future
Investment.

"The renewables side is much
tighter, with commodity price
perhaps being the most important
driver. On the other hand, the
subsea oil and gas industry is very
different. The orders are more
project-focussed, with reliability
being a key factor.

"We shouldn't forget that most of the
subsea projects that are through a
certain phase of completion today or
just starting up, were justified back in
2009 or 2010 when the oil price was
far from $100/bbl. It doesn't, therefore,
have to rise up to that high level for
people to carry on doing what they are
doing.

"That is not to say that reliability
is unimportant in the renewables
market of course," said Currie,
“but because of the considerably
greater cost of the subsea oil and
gas developments, particularly
in deeper waters, the quality of
the line represents a far greater
level of importance. There is no
second chance. This is achieved
by considerable in-house research
and establishing a track record. This
dynamic has an impact on the value
chain.

"As the North Sea matured, cost creep
started to appear in some quarters.
However, many companies have long
since recognised this and started
making a determined effort to react
well before the oil price dip. The Wood
report simply put a shining torch on the
problem and accelerated what most
people were talking about anyway.
"This could actually provide a good
opportunity for the UK sector. Years
ago it exported technology out of
the North Sea. If it can successfully
achieve managed cost reduction
strategies, they would be
transferable around the
world.

"As far as JDR is concerned, we have
a number of ideas which we are rolling
up into short and mid- term plans.
Perhaps at the top of this list are the
increased cost benefits that can be
gained by the way we interact with
clients. We hope to explore a joint view
of technology."
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JDR supplies umbilicals and cable
systems to the offshore oil and gas
and renewables sectors. These are
very different markets.
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"The higher prices can justify
greater research in areas such as
withstanding greater pressures,
developing smaller, lighter products
and the use of non-standard
materials such as using aluminium
as the core conductor."
Could one possible cost reduction
avenue be by standardising cables
and umbilicals?
Every line that manufacturers
product is purpose-designed
to carry out a specific task. A
number of variables have to be
taken into account in the design
such as materials, product or
energy throughput, water depth
and strengthening to govern the
internal stresses as it is being laid.
It would theoretically be possible to
save money by developing a more
'general' umbilical design that could
satisfy a range of conditions.
"We have discussed this with clients
over the years," said Currie, “with
very mixed conclusions. When
applying a general umbilical to a
specific use, there will probably
be cables or tubes that will be
redundant. Redundancy may not be

a bad thing in some applications, but it
would be difficult convincing clients to
pay for something that they may never
use.
"I think, however, that there are other
associated cabling products that
might benefit subsea partnerships by
standardisation in some way. We are
looking at that as we speak."
"Another possible way of reducing
costs might reasonably be to offer the
client a more comprehensive service.
All cables and umbilicals require
specialist terminations that have to be
bought from a third-party company.
Savings may be gained, therefore, by
developing these components in-house.
"To operate successfully, you have to
identify what is core to your business.
You have to ask yourself whether or not
you're in a position where you think,
or your customers think, that you're
best in class?' Unless you are happy
about your business being in the higher
quartile of whatever it is you measure,
then you have to get that right before
you start adding bolt-on strategies. In
this current climate, it may not be the
right time; however, we do continue to
watch for opportunities."

Currie is presently developing and
renewing a three and five year
strategy for the company that will
cover capacity management and
planning.
"This is hugely important," said Currie.
"If you want a partnership with the
customer, you need to show them
that you not only have a plan, but you
have a flexible plan.
"When we talk about reliability and
quality, this not only means that the
product has high quality, but also
that we have the physical capacity
and necessary people to produce
it. It is also important for employees
to understand this. In order to get
people on the journey, you have to
give them some idea where the bus is
headed."
Important to any advanced
technology manufacturer is a
commitment to research and
development. This, however, is often
hit by changes in revenue.
"Research and development is not a
one-year wonder -- the budget is a
one-year wonder. However, reduced
income means that development

must be more strongly prioritised. It
must be done at the right time both
for ourselves and our customer.
Another development strategy is
working in joint industry projects, as
long as it is the right project with the
right outcomes."
"We have opened a research and
development office in Cambridge
Technology Park which will
enable us to build relationships
with Cambridge graduates. This
facility frees up more space within
our office in Littleport in order to
grow what is already there. A lot of
investment in the past few years in
the physical plant environment is
looking very good.
“Another way of offsetting the fall in
oil price is to expand markets. We
have just opened a facility in Macaé,
Brazil and in Nigeria, West Africa;
both to provide global services. We
also have an engineering office in
Bangkok which we intend to grow.
Local content is important so we
want to make sure that we are able
to support logistics from all of our
locations. We will be able to grow
from there."
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Leap into the future

The most advanced compact work ROV ever
- smaller, smarter, stronger
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THE WORLD’S LEADING UNDERWATER VEHICLE MANUFACTURER
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Subsea Control
Vectus Subsea Electronics Module
Over the past decade or so, there
has been a concerted drive to
extract the maximum amount of data
from subsea wells in order to gain
a greater understanding of how an
asset is behaving.
Armed with this data, reservoir
engineers are better placed to make
intelligent decisions on how best to
optimise overall field production. By
selectively regulating specific trees,
etc, it may be decided to choke
back water zones or increase gas lift
to fit in with the overall development
plan.
Each tree contains a subsea control
module (SCM). This houses the
electronics, instrumentation and
hydraulic systems that receive
instructions, relay data and engage
the necessary valve actuators as
required. The brains of this control
module is the subsea electronics
module (SEM).
"The SEM sits on the tree and
communicates with various sensors
installed around the well that
provide the data," said Richard
Carter, product line manager at
Aker Solutions. "It also provides the
signals that allow the operators to
exert control of the subsea facilities."
Over the years, the amount of
information available to the operator
has grown astronomically and
become more complex. In the mid1990s, a typical tree had maybe
5–6 sensors. Ten years later, this
had increased to nearer 15–16 and
allowed for the measurement of flow,
pressure and temperature levels etc
at various points along the tree.
The control system could also trigger
hydraulic actuators on the tree's
production valves and the downhole
safety valve in the wellhead itself.
Today, for some trees, sensors
number in the low 20s. These not
only look at the traditional parameters
such as pressure, temperature and
flow at strategic points within the tree,

but also examine other aspects such as
hydrocarbon leak detection, corrosion
monitoring etc.
Traditionally, this information was
communicated electronically,
using modem technology for
longer distances. Nowadays, the
instrumentation is becoming far more
intelligent, with the larger data load
requiring the bandwidth of fibre optic
communications.
Electrical systems still have their place
however to support older facilities. Not
all control umbilicals contain optical
fibres, while operators still often ask for
electrical backup. Most modern control
systems, therefore, accommodate
both.

Module

While all subsea systems enjoy
evolutionary improvements, a new
driver started to appear a decade or
so ago - subsea processing.
This concept envisages major pieces
of equipment, in some cases able to
replace parts or even whole platforms,
being relocated to the seafloor.
These larger, more complex systems
characteristically demand higher
amounts of condition monitoring data
to be fed to the supervisory operators
at the surface. Similarly, control data
needs to be sent downwards to drive
rotating machinery and regulate
valves. The increased complexity
would require a new generation
subsea electronics module.
"Back in 2000, we speculated whether
the then current SEM designs would
be suitable to meet the considerably
higher data capacities demanded by
subsea compression etc. By 2010,
with a greater understanding, it was
clear that these greater demands
would push the control technology to
its very limits," said Carter.

"The new subsea electronics
module incorporates all the features
necessary to bring it in line with
tomorrow's subsea technology. We
are probably in the third or fourth year
of development and expect that the
module to be qualified, in July this
year.
"Control of subsea processing is vitally
important for the future. Instead of
monitoring a few basic sensors and
providing control of a few hydraulic
functions, systems will need to
interface with numerous complex
components like separators, pumps
and compressor controllers, each with
their own set of sensors. Valve control
will be required to accommodate of a
range functions from large ball valves
to high speed electrically-actuated
anti-surge valves."
Aker Solutions is in an ideal position
to know specifically what is required,
as they are currently assisting Statoil
in bringing one of the first subsea
gas compression systems onstream.
Later this year, it will be installed in the
Åsgard field offshore Norway.
"Reservoir pressure in a gas field
characteristically falls over time,
causing output to decline" said Carter.
"In order for production to continue,
consequently, gas pressure must be
raised.
"Until now, the solution has been to
install gas compressors on an existing
platform, or to build a new manned
compression platform. Later this
year, however, two 11.5MW subsea
compressors are to be installed on the
seabed, enabling an additional 280
million barrels of oil equivalent to be
recovered."
EM Electronics Module

"We decided to start afresh, building
a new design from the ground
upwards. The result was
Vectus.
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Subsea Control
Subsea compression confers many
benefits, particularly when compared
with the alternative of having to
purpose-build a new platform.
It includes improved recovery,
reduced Capex and Opex, a smaller
environmental footprint and a generally
safer operation.

modules. The electronics module
houses the electronics that provide
communications, routing and
networking. The auxiliary electronics
module controls the valves and
chokes. Lastly, the power modules
provide power for the external
instruments and sensors.

"While it has the ability to interface with
the large subsea projects," said Carter.
"Vectus is equally applicable anywhere
that Aker Solutions has electronics
and software subsea, whether for
a workover, integrated processing
system, or just for subsea tree control.

"We have already started tendering a
system entirely based around this SEM
and the tool suite that comes with it,"
said Carter.

"For the systems designer, there are
two main issues. These are to get the
correct information up to the surface
and then to present it to the end user
in a way that allows them to make
maximum use of it.
"While it is fair to say that the current
generation is able to provide a high
level of functionality, the new Vectus
system will perform the same function
but in a better way. This is because
it was designed from the very start to
be able to handle large volumes of
information."
Importantly, it is more expandable and
contains greater processing power to
cope with tomorrow's challenges.
"In the past, we tended to configure
the electronics within a module for
every project. The Vectus system,
however, is more advanced than that.
The module itself becomes a standard
unit. This gives us the ability to do
things with more reliability and better
quality – to get a consistency in the
build process.
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"It is not so much the input/output that
has been improved – these tend to be
the same. It is more the way that we
engineered it. The software tools we
have developed make it more robust
and stable. It is not just for tree control,
this is a future-proof platform for a
variety of subsea applications."
Vectus consists of three main
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"The advantage of Vectus over
previous generations is instead of
having to do project-by-project manual
configuration, we have developed
associated tools to help build the
configurations for each of the projects.
"These can be used as templates
to ensure consistency in the way
we carry out projects and manage
change control.
"The requirements at the start are
rarely requirements at the end. There
is always some change during project
execution and these tools will help us
manage that," said Carter.
"In addition these tools can be used
when the system is online to manage
software updates and monitor
housekeeping data. More interestingly,
the tools are able to retrieve a huge
amount of data that can provide
condition monitoring. Using our
analytical software to process this
data in real-time, we can provide
information on the performance and
condition of the subsea equipment.
"For example, for subsea processing
we need to measure the condition
of rotating machinery. As such, we
are developing interfaces with other
pieces if subsea
hardware such as
pumps."
The problem with
large amounts
of data is that
the user is in danger
of being overloaded. Aker

Solutions are looking for ways of
providing valuable information from
that data.
Looking at the processed data, it
might be able to show if a pump, for
example, is being operated in the
most efficient way, or at the right
speed for the process it is being
asked to carry out. Referring to the
SEM, it might be able to show that it is
running too warm in a hot environment
and needs to be turned off to cool
down.
"On a platform topsides, asset integrity
management is a fairly well trodden
path," said Carter. "It has proven how
proactive maintenance improves
equipment. Vectus essentially gives
us the opportunity to transfer this
practice subsea.
"In this area, we already have our first
client in terms of being able to analyse
for them the performance of their
modules. We can say proactively what
they need to do.
"Being able to provide and analyse
real time performance data will allow a
more proactive maintenance strategy.
So, for example, this may influence the
number of workovers that an operator
can do to a well.
"The data might suggest that the well
has been worked over too many times
and there is fatigue in the system.
Conversely, it might say that further
workovers may be possible allowing a
well's life to be extended or its flowrate
increased."
AEM
Auxiliary
Electronics
Module

EM
Electronics
Module

PSM
Power
Supply
Module

For a demonstration, call

+44 (0)1224 701749

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.

imenco.com

GET
A
GRIP
Imenco Manipulator Jaw
The Imenco 3 and 4 finger front adapters are made with high strength stainless steel
and will make an exact fit to Schilling’s Titan II/III/IV and Orion manipulators. The front
adapter assembly comes complete with actuation plate and piston and all necessary
gaskets and will replace the standard parallel grip by loosening the 6 bolts.
Full range of manipulator spare parts are held in the UK.

For further information call us on +44 (0)1224 701749,
or email uk@imenco.com quoting UT204.
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Seabed Mining
Nautilus Minerals has started
the commissioning and factory
acceptance testing of its auxiliary
cutter. This marks a significant step in
the journey towards seafloor mining
by 2018.
This latest seafloor production tool
(SPT) will combine with two other
purpose-designed crawlers to carry
out the excavation and collection of
metals such as copper and gold from
the deep ocean.
The tracked auxiliary cutter features
a boom mounted cutting head for
flexibility. It has been designed as
a pioneering machine to create
benches in the rough terrain and
generally prepare the seabed for the
more powerful bulk cutter.

Bulk Cutter

These two tools gather the excavated
material while the third SPT, the
collecting machine, draws in the
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Collecting Machine

cuttings and seabed material as
seawater slurry by using its internal
pumps. It then pushes the entrained
material through a flexible pipe to the
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Auxiliary Cutter

Contracts

Auxiliary Cutter

subsea lift pump. This transports the
slurry to the surface.
The SPTs are controlled and powered
from the surface by means of
umbilicals. The winches for these also
recently completed factory acceptance
testing at SMD's facilties on Tyneside.
When the cable is installed on the
winch drum later this year, they will
be dispatched to the shipyard for
integration on to the production support
vessel.
The winches, one for each SPT,
weigh around 85t and store 2500m
of umbilical. They contain a copper
conductor and fibre optic cables
embedded within the armoured casing.
The umbilical winches were designed
and built by SMD.

The umbilical cables designed and
adapted for Nautilus' by NSW

The umbilical cables were designed
and adapted for Nautilus' use by
German company, Norddeutsche
Seekabelwerke (NSW).
Meanwhile, the mined cuttings and
slurry from the subsea lift pump
seabed will be sent to the production
support vessel (PSV), using a riser and
lifting system.
Filtered return water is transferred back
down to the pump via the auxiliary
riser pipes where it is released back
into the same environment from which
it originally came from. GE Oil and
Gas will recommence assembly of the
subsea slurry and lift pump (SSLP) in
July.

Last year Nautilus announced it
had entered into an agreement with
Marine Assets Corporation (MAC),
for the charter of what will be the
production support vessel itself.
MAC in turn entered into a contract
with Fujian Mawei Shipbuilding to
design and construct the vessel
in accordance with Nautilus'
specifications.
When completed, the vessel will
measure 227m in length and 40m in
width with accommodation for up to
180 people. It will have the facilities
to 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 to
be completed
following delivery of the
vessel. The vessel is expected
to be delivered by the end of 2017.
In March 2015, the order for cargo
handling equipment was awarded by
Fujian Mawei to the Italian company
Bedeschi. This will be used on the
production support vessel to load the
dewatered material into four storage
holds. The recovered materials will
be transferred directly to a handymax
vessel for shipment of the material to
China.
The Bedeschi design is claimed
to effectively reduce the costs
associated with material handling
while eliminating the need for
multiple handling of the material.
This improves the safety of marine
operations around the vessel.
The engines and thruster packages
were awarded to Rolls Royce Marine
of Norway. This covered the main
engines, azimuth and tunnel thrusters.

Nautilus has signed a contract with
Gardline to provide exploration
services for its 2015 programme in
the Solomon Islands. The MV Duke
will be used to generate targets to
expand Nautilus' Seafloor Massive
Sulphide (SMS) prospect inventory
within its 100% owned Solomon
Islands exploration licenses.
The contract with Gardline CGG is for
43 days of services. The programme
will define SMS targets using a
hull mounted Kongsberg EM302
multibeam echo sounder and plume
hunting techniques.
Plume hunting is a regional
geochemical technique involving
the discovery of metal rich plumes
of material that are ejected into the
water column from prospective areas,
by natural geological processes.
The primary objective of this program
is to discover further mineralised
systems to support the company’s
business model.
lThe order for cranes has been
awarded to MacGregor. This is the
third major long lead time equipment
package to be awarded by the
shipyard, Fujian Mawei Shipbuilding.
The 2500m depth rated heave
compensated main crane also
provides critical lifting support to
subsea operations at the mine-site.
The order consists of two knuckle
boom units. The first crane is a large
200t SWL crane with 2500m water
depth capability and equipped with
active heave compensation. The
second crane is a smaller 100t SWL
auxiliary crane to support back deck
and ship to ship operations.
Knuckle boom cranes are preferred
for offshore use due to their inherently
compact dimensions and ability to
reduce the effect of ship motions on
suspended loads. The large active
heave compensated crane will
also be capable of deploying and
recovering various items of mining
equipment directly to and from the
seafloor.
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Seabed Mining
Deep-Sea Mining: What are the risks?
Earlier this year, 50 specialists in
deep-sea ecology, marine mining
and deep-sea observation from 25
European research institutions met
at the GEOMAR Helmholtz Centre
for Ocean Research Kiel to start
the three-year research project
Ecological aspects of deep-sea
mining. It aims at investigating the
impact of potential ore mining on the
deep-sea environment. The project is
coordinated by GEOMAR.

turbines, significant amounts of
various metals are needed.

"The world’s population is growing,"
said Dr. Matthias Haeckel from
GEOMAR Helmholtz Centre for
Ocean Research Kiel. "This also
means that more and more people
need a home, want to work with
computers and consume energy.
For the construction of houses, for
the production of electronic goods,
but also for the installation of wind

Ecological aspects of deep-sea
mining is aimed at investigating the
potential environmental impacts in
the next three years. A consortium
of research ministries in eleven
European countries is funding the
project as part of the Joint Program
Healthy and Productive Seas (JPI
Oceans) EU initiative with a total
budget of €9.5m.

"Currently, all metal ores are mined
on less than a third of earth's surface
– on the continents. However, in
recent decades governments and
exploration companies directed their
focus towards the other two thirds,
the oceans.Many questions about
potential ore mining in the deep sea,
however, are still unanswered."

In some regions of the oceans manganese nodules occur in vast amounts on
the seafloor. Photo: Nils Brenke, CeNak

The project is realised by 25 partners
from 11 European countries.
Participating scientists will study
the deep-sea ecosystems in two
areas hosting vast amounts of
polymetallic nodules. Nodules have
caught industry's interest because of
promising prospects for heavy metals,
such as rare earth elements (REE),
copper, nickel, and cobalt.
These mainly occur in the abyssal
plains of the Pacific, Indian, and
Atlantic Ocean. First pilot mining
projects were conducted in the 1970s
but stopped soon after. In 1994, the
International Seabed Authority (ISA)
was founded to set up internationally
binding regulations for the utilisation

¡VAMOS!
Horizon 2020 is a European Union
research and innovation programme
backed by €80bn of funding available
over seven years (2014 to 2020) – in
addition to the private investment that
this money will attract.
Part of the Horizon 2020 programme
is a new 42 month research and
development project, to foster the
exploitation and rehabilitation of
underexploited and abandoned
European deposits of mineral
resources. The estimated cost of the
project is approximately €12.6m.
Estimates indicate that the value
of unexploited European mineral
resources at a depth of 500–1000m is
approximately €100bn.
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This ¡VAMOS! (Viable Alternative
Mine Operating System) project will
contribute to ensuring the sustainable
supply of raw materials to the
European economy whilst increasing
benefits for society as a whole by
introducing a number of concrete
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research and innovation actions
regarding automated mining, mining of
small deposits and alternative mining.
The aim of the ¡VAMOS! project is to
design and build a robotic, underwater
mining prototype with associated
launch and recovery equipment, which
will be used to perform field tests at
four EU minesites.
Three of these are inland inactive
submerged mineral deposits and
the other is offshore. Building on
successful deep-sea excavation
techniques, this prototype will
provide a safer and cleaner option for
extracting currently unreachable and/
or uneconomic mineral deposits.
¡VAMOS! will also look to enhance
currently available underwater
sensing, spatial awareness,
navigational and positioning
technology, as well as providing
an intergrated solution for efficient
real-time monitoring of the
parameters associated with potential

environmental impacts.
Under the coordination of BMT and
the technical management of Soil
Machine Dynamics, a consortium
of project partners from nine EU
countries will collaborate, including:
Soil Machine Dynamics
Damen Shipyards Group
Instituto de Engenharia Sistemas e
Computadores
Fugro EMU
Zentrum für Telematik
Montanuniversität Leoben
Minerália
Marine Minerals
Empresa de Desenvolvimento
Mineiro
Sandvik Mining and Construction
Geological survey of Slovenia
La Palma Research Centre for
Future Studies
European Federation of Geologists
Trelleborg Ede
Federalni zavod za Geologijo
Fondacija za obnovu I razvoj regije
Vareš.

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

:

of the seabed beyond national
jurisdiction within the regularity of
United Nations Convention on the Law
of the Sea (UNCLOS).
Until now, the ISA has granted
13 licenses for the exploration of
polymetallic nodule fields in the
Clarion Clipperton Zone (CCZ) in the
north-east Pacific and one license in
the Indian Ocean. Several European
countries are among the license
holders. “But these are no mining
licences, which are anticipated to
follow in the next decade or so,” said
Dr. Haeckel.
One of the obligations of the ISA is
to ensure effective protection of the
marine environment from harmful
effects that may arise from commercial
deep-sea mining operations.
“Such activities will indisputably affect
the status of the marine environment
by disturbing the seafloor and the
overlying oceanic water column”, said
Dr. Haeckel.
"Therefore, it is of utmost importance
to assess how the habitats of benthic
and pelagic communities are affected
by different mining technologies, what

general@appliedacoustics.com

:

size of seafloor area and ocean water
is impacted directly by mining gear and
indirectly by the dispersion of created
sediment plumes as well as how long
it takes for the deep-sea ecosystem to
recover, prior to the employment of any
mining activities at industrial scale.
From March to April this year, the JPIO
project will embark on Germany’s
newest research vessel RV SONNE to
visit the German, Belgian, and French
license areas and, for the first time, one
of the nine protected areas defined in
the CCZ by ISA.

www.appliedacoustics.com

At the DISCOL site, the scale of
recovery, the ecosystem status, and
the biogeochemical situation after
26 years will be investigated by
comparing disturbed plough tracks
with adjacent undisturbed areas.
"We should get to know the deep sea
better before we start to change it on
potentially large scale," says project
coordinator Dr. Haeckel.

The primary goals are to assess the
ecosystem status prior to any mining
activities, to study the long-range
connectivity of benthic fauna across
the CCZ, and to evaluate if seamounts
are suitable refuges and seeds for
recolonization for species from mined
areas.
From July to October 2015, scientific
cruises with RV SONNE are planned to
revisit the DISCOL experimental area
in the Peru Basin, where a seafloor
area was scientifically disturbed by
ploughing in 1989. Studying this unique
site will allow to assess the long-term
impact of mining activities.

In the Clarion-Clipperton Zone are
the largest known manganese nodule
deposits. Here, the ISA has granted 13
research licenses. Image Reproduced
from the GEBCO world map 2014
www.gebco.net,
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Seabed Mining

De Beers confirms Kleven contract

De Beers Marine Namibia has confirmed a contract with Norwegian ship
builder Kleven to construct a highly specialised vessel for deep water mineral
exploration. The contract was initially announced in October 2014, but subject to
final approval within May 2015.
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The first of its kind, the vessel will be of MT 6022 design from Marin Teknikk. This
design is well proven within the offshore construction segment, but the newbuild
for De Beers will include a wide range of tailor made equipment and features.
The vessel will be built at Kleven Verft in Ulsteinvik, Norway. It is to be delivered in
June 2016.
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Corrosion Control
Cathodic Protection
Cathodic Protection (CP) plays a vital
role in the integrity and maintenance
of subsea pipelines and structures,
ports and harbours, and marine
vessels.
“All metals corrode when exposed to
sea water. CP systems and surveys
provide a means of managing
that corrosion,” explained Gordon
McKinnell, Stork’s technology
solutions manager for CP. “CP is a
proven, cost-effective and efficient
corrosion mitigation solution, which
is central to the integrity of all subsea
infrastructures.

“Since 2009, Stork has completed
surveys in over 30 countries,”
continues McKinnell, “We’ve carried
out work in every continent except
Antarctica and worked in every
offshore environment, from the
deepest waters in Angola to the
shallowest in Russia.”
Not only is Stork’s CP team welltravelled, it is also busy. “In 2014
our team spent 2300 days offshore”,
added McKinnell. “Since our inception
30 years ago, we’ve surveyed over
70 000km of subsea pipelines and
over 1000 offshore platforms globally.”
Stork expanded its CP team at the end
of 2014 with five new recruits, who
spent three months in training for their
first trips offshore.
“The most important asset of any
company is its people and we've been
working hard to develop our team’s
capabilities through training and
development,” said McKinnell.
This training included the Level 1
NACE CP course, which 20 Stork
employees in total have undertaken
this year. The course provides its
students with a robust foundation
in the discipline and validates
Stork’s internal CP training, enabling
the company to exceed client
requirements.

Gordon McKinnell, Technology
Solutions Manager

"Evaluating CP system performance
ensures assets are protected from
external corrosion and enables the
collection of data for the planning of
remedial works over asset lifetime.
This lifetime is now commonly often a
period of more than thirty years.”
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In the North Sea, where ageing
infrastructure is a major industry
challenge, CP solutions have proved
to be an important piece of the asset
integrity puzzle. However, Stork’s
CP capabilities have found a global
market place.
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This success is reflected across
the business as a whole. Stork’s
commitment to training and
development was recognised in 2014
when the company won the OPITO
Employer’s Award for its ‘commitment
to the development of its employees
as a safe and competent workforce in
line with OPITO standards’.
McKinnell added, “What’s most
rewarding is seeing our junior staff
progress to managing projects. Last
year, one of our team members,
who had been trained through our
apprentice system, was sent on a
major project to China. The project
involved a CP survey for a pipeline
linking two platforms before it was

A cathodic protection pipeline survey

buried and back-filled. The Operator
wanted a benchmark to judge further
surveys against over a 35 year
lifespan.”
He continued, “Similarly, it’s great to
see our CP technologies and solutions
develop. Our CP service offering can
broadly be split into three categories –
CP Surveys, CP design and engineering
and CP product supply, as we
manufacture as well.”
Stork’s CP Survey capability involves
gathering extensive data on the
corrosion rates experienced by a
pipeline or structure, in order to develop
a record of historic trends, locate
coating damage and monitor anode
performance.
“To protect the metal structure, a
'sacrificial' metal is connected to act
as the anode,” explains McKinnell.
“Essentially, its purpose is to corrode
instead of the protected metal.
"Using proprietary software and
equipment to measure small voltages,
we can work out how much current a
pipeline needs and, if near the end of
CP design life, how many anodes are
required and where they should be
located to ensure protection to the end
of operational life.
"With our equipment on board a
remotely operated vehicle (ROV), we
carry out the pipeline inspection and
other specialist work, and use the data
collected to advise the operator on how
they can improve the life of the field."

Recommended Practices for Pipe Inegrity
To reflect the changing needs of the
industry, DNV GL has worked together
with its industry partners to update two
recommended practices (RP). The first
for corroded pipelines and the second for
integrity management of submarine pipeline
systems.

The latest revisions to two
RPs for the pipeline sector are
designed help ensure that best
practice is adhered to and that
decision-makers have the most
appropriate guidelines at their
fingertips.

with the newest edition of the
offshore standard with regard to
pressure definitions and terminology,
characteristic material properties,
partial safety factors and fractile
values, and supplementary material
requirements.

The updates have been developed through
the completion of joint industry projects
(JIPs). The revisions aim to further support
the decision-making processes related to
maintaining the integrity of pipeline systems
in the following areas:

First issued in 1999, the
latest update includes a new
assessment methodology on
how to estimate the pressure
resistance of a pipeline
containing long axial grooving
(the methodology is also
applicable for pipelines with other
patterns of internal corrosion),
and assessment of internal
corrosion development with time.

Integrity management is climbing
further up the agenda as the
industry looks to get the most from
life extension of ageing pipelines.
Corrosion in particular poses a major
threat to these pipelines.

l extension of in-service operation
l costly repairs and replacements
l long-term planning of activities based
on balanced evaluations of both technical
and non-technical issues
l continuous improvement of integrity
management systems.

Updates have also been made
to achieve better compliance

Revisions to DNV-RP F101 aim
to improve corrosion defect
assessments, through thorough
probabilistic evaluation, corrosion
development evaluations and
pressure resistance calculations
accounting for system effects.

An alternative to welding sacrificial anodes is
provided by Stork’s CP Design & Engineering
capability.
“Impressed current cathodic protection (ICCP)
systems offer another solution to the challenge
of corrosion on metal structures in a saltwater
environment,” continued McKinnell.
“These use much smaller anodes – usually a
Titanium substrate with a mixed metal oxide sprayed
over the top. Such systems require the constant
supply of an electrical current, but their advantage
is that they sacrifice themselves at a much smaller
rate. ICCP systems are generally the preferred CP
method for ships and FPSOs.”
Stork’s CP capability also includes a number of
methodologies, specifically developed for the
renewables, ports and harbours environment,
utilising its wide range of CP technologies.
The company has a research and development
facility in Hampshire, where the CP team continually
seek to improve and expand their service offering.
McKinnell concluded, “We are currently working on
reducing the size of our ICCP systems and making
them more user-friendly, as well as furthering
the development of our wireless CP monitoring
alongside the creation of more bespoke items for the
military market.”
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Stork’s CP equipment set up on an ROV ready for deployment
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NASNet array on Aasta Hansteen

Nautronix successfully deploys NASNet®
Nautronix is delighted to announce that
the NASNet® array in Statoil’s Aasta
Hansteen field is fully operational and
awaiting first field construction. Last
year Nautronix secured an order with
Subsea 7 to supply 16 NASNet® stations along with a wet-stored spare station and three additional MTrx beacons
to provide QC capabilities.
Subsea 7 collected the full equipment
spread in February, over three weeks
earlier than scheduled, and the Subsea
7 construction vessel Havila Subsea
was mobilized in Sandnessjøen, Norway on the 25th February in preparation
for the offshore installation. Despite
challenging weather conditions in the
Aasta Hansteen field, all 17 stations
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Nautronix's NASNet array in Statoil’s Aasta Hansteen field is fully
operational and awaiting first field construction. Last year Nautronix
secured an order with Subsea 7 to supply 16 NASNet stations along with a
wet-stored spare station and three additional MTrx beacons to provide QC
capabilities.
were
successfully deployed to the seabed, tested and boxed-in (calibrated for
position).
actual average
Subsea The
7 collected
the full installation
equipment spread in February, over three
time
per station
than six hours,
weeks
earlier was
thanless
scheduled,
and the Subsea 7 construction vessel
which
included
calibration
and testing.
Havila
Subsea
was mobilised
in Sandnessjøen, in preparation for the

offshore installation. Despite challenging weather conditions in the

Subsea
and Statoil
said,all“we’re
very were successfully deployed to the
Aasta 7Hansteen
field,
17 stations
pleased
with
the progress
and the(calibrated
posiseabed,
tested
and boxed-in
for position). The actual average
tioning
accuracies
far”.less
Thisthan six hours, which included
installation
time witnessed
per stationsowas
is the first time NASNet® has been used
calibration and testing.
on a Statoil project in Norwegian waters,
demonstrating Statoil’s desire to promote
cost effective technologies. The coming
months will see the system working to its
full potential. Mark Patterson, CEO for
Nautronix says, “this is a key project for
NASNet®, and we are delighted to be
working with Subsea 7 and Statoil. As the
subsea industry looks to reduce costs,
companies are looking at more cost effective and accurate acoustic positioning
systems and, as a life-of-field system,
NASNet® delivers on both fronts.”

Sea Glider

Water Depth record

Kongsberg Underwater Technologies,
Inc. (KUTI) has announced that it has
delivered the first Seaglider vehicle
equipped with a Rockland Scientific
International (RSI) MicroPod turbulence
sensor. The vehicle was commissioned
by the University of East Anglia in the
UK (UEA).

Fugro has set a new water depth
record for seafloor drilling. This new
water depth record of 2923m (9 589ft)
record was set while completing a
combined sampling and piezocone
penetration testing (PCPT) borehole
to 62m (203ft) below the seafloor.
Achieved using its ‘Seafloor Drill I,’
the single deployment in the Walker
Ridge area of the Gulf of Mexico
exceeded the previous water depth
mark for seabed-based drilling
technology.

The MicroPod package is the result of
extensive collaboration between KUTI
and RSI in an effort to develop a sensor
solution that is suitable for integration
on Seaglider's low drag composite
fairing. This sensor configuration
minimises any potential impact on the
high glide efficiency of the Seaglider.
Ocean turbulence is being recognised
as an increasingly important parameter
for understanding and modelling
climate change. It provides a measure
of the interaction between the ocean
and the atmosphere and thereby the
regulation of the oceanic deposition
of greenhouse gases, carbon and
pollutants.

Andrew Cooper, the Fugro Project
Manager, was onboard the vessel
for the record-breaking dive in
early April 2015 and was pleased
with the results. “The project team
worked together to deliver a safe and
productive operation while obtaining
high quality data for our client,” he
explained. “‘Seafloor Drill I’ performed
as expected in these water depths
and we are excited to pioneer the
deeper depths demanded by the
offshore oil and gas industry.”

It also controls the exchange of water
masses, which affect polar ice melt
rates and global ocean circulation.
Having this optional sensor package
available for Seaglider will greatly
enhance the customer's ability to
investigate these phenomena.

Fugro also operates ‘Seafloor Drill
II’ which adds coiled tubing PCPT
capability and automated handling
of drill rods and tools during subsea
operations. Both seafloor drills are
designed for offshore geotechnical
and geohazard investigations.

Water depth record
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Power
The Norwegian and German power
grids will be able to share green
energy directly for the first time.
Nexans will lay high voltage direct
current (HVDC) submarine cables as
part of the NordLink project.
Nexans will design, manufacture and
install two 525 kV cable subsystems,
with a total length of more than 700
km, off the coast of Norway and
Denmark. The project, Nexans’
largest of this type to date, is due
for completion in 2019. The contract
value is approximately €0.5bn.
The 1400 MW NordLink voltage
source converter (VSC) HVDC
project, a collaboration between
Statnett, TenneT and the German
promotional bank KfW, will connect
the Norwegian and German
electricity markets to exchange
green energy. Surplus wind and solar
power produced in Germany can be
exported to Norway.
Nexans will design, manufacture
and install mass impregnated nondraining (MIND) HVDC cables at
depths down to 450m off the coast of
Norway and Denmark. The cables will
be laid by Nexans’ own cable-laying
vessel, C/S Nexans Skagerrak and
protected on the seabed by trenching
with Nexans’ Capjet system.
Production of the cables will begin
at Nexans’ Halden plant in Norway in
2016.

Visund Umbilicals
Statoil’s Visund oil and gas field
will use standardised fast-track
umbilicals developed by Nexans.
The field will be the fifth project to
use these standard umbilicals.

48

The standardised umbilicals are
made up of electrical and fibre
optic cables as well as hydraulic
and chemical lines. The technical
and administrative procedures are
standardised, saving time, costs and
materials during the project.
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Statoil has awarded a contract to
ABB for land-based power supply to
phase 1 of the Johan Sverdrup field
development.
The contract value is around NOK
1.1bn, and covers delivery of electrical
equipment for a converter station
by the Kårstø processing complex
at Haugsneset in the municipality of
Tysvær, and a power module on the
riser platform at the Johan Sverdrup
field centre.
The total cost of the power supply to
The Johan Sverdrup field Image: Statoil

phase 1 has been estimated at around
NOK 6bn (2015 value).
ABB will provide high-voltage direct
current (HVDC) equipment that
will transform the onshore grid’s
alternating current (AC) to HVDC at the
Haugsneset converter station before
the current is transmitted in a 200km
long direct current submarine cable to
the Johan Sverdrup field centre.
On the riser platform the power will be
transformed and converted to AC for
field centre operations.

Earlier this year, the 500-kilovolt
Skagerrak 4 HVDC interconnector
between Norway and Denmark was
inaugurated. The system spans
240 kilometers and crosses the
North Sea’s Skagerrak Strait, This is
the fourth interconnector between
Denmark and Norway providing an
additional 700 MW of capacity
This HVDC line reinforces the grid
owned by Norwegian transmission
system operator Statnett and
Denmark’s Energinet.dk and helps
balance loads between Norway’s
hydroelectric-based system and
Denmark’s wind- and thermal-based
generation.

city center in-feeds and cross-border
interconnections.
In the future, use of 500 kilovolt VSC
converters opens up new possibilities,
especially when combined with ABB’s
recently launched extruded 525 kV
HVDC cable. The cable, doubles
power flow and extends range to
enable greater integration of distant
renewables.
lNexans designed, manufactured

and installed the 140 km subsea
cable. The 500 kV HVDC line was
produced by the Nexans facility
in Halden, Norway and laid at
sea-depths of up to 530m by
Nexans’ own cable-laying vessel,
the appropriately-named Nexans
Skagerrak.
At the same time, Nexans will also
install a separate fibre optic subsea
cable produced by its factory in
Rognan, Norway.

ABB delivered to two 700MW voltage
source converter stations based
on the company’s HVDC Light
technology.
The converters rely on semiconductors
to convert electricity from high–voltage
alternating current to direct current
and back, while offering controllability
and compact design.
VSC links are increasingly being
deployed in underground and subsea
applications such as integration
of renewable energies from landbased and offshore wind farms,
mainland power supply to islands
and offshore oil and gas platforms,
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Underwater Vehicles
Fugro Total Congo
Fugro has been awarded a fiveyear, US$100m contract by Total
for ROV services and remote
subsea tooling in the Moho Nord
field, situated around 75km off
the coast of Pointe Noire in the
Republic of Congo.
Fugro will supply four 200hp
FCV3000 work class ROV systems
and innovative blowout precenter
(BOP) tooling which will be
installed on board three mobile
drilling units and one field support
vessel.
Three ROV systems have been
mobilised from Fugro’s Singapore
base and are now operating in
Moho Nord. Two of these are
on board ultra-deep water drill
ships and will be working in water
depths of approximately 1200m.
The fourth system will be installed
on a semi-submersible vessel,

which is under construction in China
and expected to join operations with its
ROV later this year.
A central task is subsea BOP
intervention and testing, using an ROV
equipped with a BOP skid specifically
designed for this project by Fugro.
Primary responsibility for controlling
the BOP lies with the rig, but the ROV
operated BOP skids are also used to
operate the BOP in accordance with
Total’s requirements.
When a subsea BOP is installed, under
Total’s test procedures various rams
are operated and tested on a regular
basis. The ROVs also routinely inject
glycol into the BOP to prevent hydrate
build-up.
Other ROV tasks include setting up
regular fluid injection, drilling re-entry,
bullseye checks and routine video
monitoring, inspection, cleaning and

The Grasshopper and the Falcon
A retractable sonar system has been
specially designed by underwater
engineering services company
Subsea Fenix to set on top of a Saab
Seaeye Falcon ROV.
Grasshopper
on the Falcon

Known as The Grasshopper, the
concept has made possible, a more
detailed inspection of a reservoir dam
in central Italy than could otherwise be
achieved.
Faced with the problem of mounting a
BlueView 3D Sonar system high enough
above the ROV to gather all‐round
images and avoid the vehicle's
chassis obstructing the scan,
Subsea Fenix knew it
would be impossible to
swim any distance top‐
loaded in this way.
Their solution
was to create
a retractable
structure that lowers
the topside mass whilst
the Falcon is swimming,
then remotely raises it when
needed.

50
UT3 April May 2015

intervention tasks on and around the
BOP, as well as alignment control
during manifold installation. The ROV on
board the field support vessel recently
installed transponder arrays on the
seafloor to accurately position the drill
ship at its drilling location.
Each operational drill ship carries three
ROV personnel for 12-hour coverage,
and this can be increased to six people
and 24-hour coverage for certain
operations such as BOP installation and

Above: The
Grasshopper
raised. Below:
In flying position
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With a full inspection package
aboard the ROV it has been possible
to provide accurate visual 2D and
3D sonar data of inlets and outlets,
grids, tunnels and ramps ‐ whilst also
identifying the presence of debris and
sediment.

Divers were used for much of the
remedial work with the Falcon in
support. The 2D sonar aboard the
ROV was used to view the underwater
horizon and monitor diver activity,
whilst at the same time observing
crane movement of a dredging pump.

The clarity of both the high‐resolution
cameras and advanced sonar has
given the inspection team a clear and
accurate view of the condition of the
dam and its operational components.

In addition to the top‐mounted
BlueView sonar system, the total
inspection package for the Subsea
Fenix Falcon includes a Tritech Super
Seaprince scanning sonar, a high‐
resolution colour video camera with
180‐degree tilt platform and low‐light
mono camera.

The Falcon helped uncover critical
problems such as rock fall damage
to the rail used to lower the massive
outflow closure gate, and rock debris
blocking the cable wheels that lower
the gate.
Scans also revealed that a third of
the grids clearing the water flow were
obstructed by sediment.

The Falcon's intelligent control
architecture makes it easy to add and
change such systems as needed.
Although small enough to be
manhandled, even from a small boat,
its five powerful thrusters make the

Falcon highly manoeuvrable and able
to hold steady in moving water whilst
filming or undertaking various missions.
Subsea Fenix's future plans include
using the Falcon at the same Lake
for a deep tunnel inspection to an
interconnected lake.
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Underwater Vehicles
Axa on Libra field
DeepOcean subsidiary Axa
Engenharia Submarina has been
awarded a contract for the provision
of geo-hazard surveys on Petrobras'
Libra field.
Libra lies in a water depth of
approximately 2000m in the Santos
Basin, about 230km of the coast of
Rio de Janeiro, Brazil. The contract is
for the provision of geo-hazard survey
on a seafloor area of 1640km2.
Surveys will be performed with a
3000m rated autonomous underwater
fehicle (AUV). The AUV is capable of
delivering high resolution high quality
HISAS bathymetry and side scan
sonar data for sub bottom profiling

Hugin AUV on Libra

(SBP) at high speeds. The AUV
operations are launched and supported

NIWA Slocum

Kraken on AUV
Kraken Sonar Systems has delivered
a deep-sea rated interferometric
synthetic aperture sonar (INSAS)
system to Germany’s Fraunhofer
Institute for Optronics, System
Technology and Image Exploitation
(IOSB).

DeDAvE AUV

The 6000m depth rated AquaPix
MINSAS sonar system that will be
integrated into Fraunhofer IOSB’s
DeDAvE programme.
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The AUV DeDAvE has been under
development from 2013-2015 to
create a versatile and compact
vehicle that is easier to handle than
existing systems while providing
more space for payloads and fast
turn-around times. DeDAvE is able to
operate in ocean depths of 6000m. It
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by the survey support vessel MV Tau
on charter with DeepOcean.

is equipped with state-of-the-art sensor
systems, easily exchangeable battery
and data storage modules and a
distributed control infrastructure.

The National Institute of Water and
Atmospheric Research (NIWA) in
New Zealand has taken delivery of a
Slocum underwater glider.

This allows to adapt the AUV to very
different mission tasks, to integrate
additional actuators (like bow dive
planes or thrusters) and to add more
battery capacity (into the payload
area).

It incorporates an array of sensors
that can measure temperature,
salinity, light, oxygen and
fluorescence below the surface of
the ocean.

The DeDAvE AUV consists of a number
of individual sections that hold the
different vehicle components. The
bow section contains the obstacle
avoidance sensors, one emergency
weight drop system and the (optional)
diving plane.
By default, two energy sections with
eight battery modules are located
near bow and stern. The control and
navigation section houses the control
computer, the inertial navigation
system, an acoustic modem with
USBL function, the emergency and
communication unit (with backup
battery) and a sound velocity sensor.
The AUV can handle payload
interfaces like Ethernet, serial port
or CANbus.

Niwa coastal oceanographer Dr
Joanne O'Callaghan said the
glider's instruments said that this
can provide information on how our
oceans are changing - particularly as
a result of human impacts on land while also improving the models we
already have.
This will first be deployed off the
northeast of New Zealand during
the autumn, transmitting data via a
phone call made during occasional
surfacing.
Dr Joanne O'Callaghan with the
Slocum. Image: Dave Allen/NIWA
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Underwater Vehicles
Oil Spill Measurement
When an oil slick floats on water, it is
relatively simple to estimate its area.
It is not quite so easy, however, to
determine thickness and thus, its
volume.
This is a problem constantly faced by
companies planning oil spill cleanup
operations. Knowing the spill volume
is a key factor in mounting an effective
response, including making decisions
about applying enough – but not too
much – chemical dispersant.
A difference of even a few millimetres
in oil thickness can translate into
a huge difference in spill volume.
At one point, the spill following the
Deepwater Horizon disaster in the
Gulf of Mexico covered 28 958 miles2.
This challenge prompted researchers
at the Virginia Institute of Marine
Science (VIMS) to developed a
remotely operated underwater vehicle
that could assist in this key aspect of
the oil-spill response.
Project leader Paul Panetta, a scientist
with Applied Research Associates
and an adjunct professor at VIMS,
said, “Gauging the volume of a spill,
as well as the extent and thickness
of its surface slick, is usually done
by visual surveillance from satellites,
planes and boats.
This can be quite difficult, particularly
where oil exploration and recovery
has moved into Arctic waters. Ice
cover and bad weather can hinder
both access and visibility from above.
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"We decided, therefore, to approach
the problem from underneath. This
involved developing a remotely
operated vehicle (ROV) incorporating
an acoustic device that could be
directed upwards to locate and focus
on the thickest part of the slick.”
The ROV developed by Panetta
gauges the thickness of slick by
emitting sound waves. These waves
reflect off the density boundaries
between water and oil, oil and air, or
even oil and ice.
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By measuring
the transit time
between the signals
being emitted and the
reflected waves being
detected, the vehicle’s
software can gauge the
thickness of surface and
below-ice oil slicks.
In order to achieve the resolution that
was required to detect slicks less
than 0.5mm thick to more substantial
accumulations of up to several
centimeters, it was soon realised that,
at least for this prototype, a freeswimming vehicle would not provide a
sufficiently stable platform.
“We decided to build a bottomcrawling ROV with motorised tracks,”
said Panetta. “The vehicle is rated to
a depth of 100ft, has a top speed of
32ft/min minute, and can each pull up
to 100lbs.”
Its aluminium platform houses the
vehicle’s sensors. These include
four acoustic transducers as well as
a pair of video cameras to help the
human operator steer a safe and
efficient path. The ROV also contains
a thermometer.
“The speed of sound in water and oil
changes with temperature,” explained
Panetta. “Knowing the temperature
is thus an important parameter in
thickness measurement."
The ROV’s main electronics reside
in a plastic case located topside.
They are connected to the ROV by
approximately 130ft of tether. The
controlling computer—a laptop with a
joystick—connects to the electronics
via Wi-Fi so that the operator can
operate the electronics-ROV package
from a pool-deck.
"The ultimate goal," says Panetta, "is
to continue refining the technology so
that it can one day be used to help
respond to an actual spill in the open
ocean in real time. We’ve already
thought of several improvements,
including integrating the video stream

Bottom
crawling ROV
with acoustic
sensors

into the ROV software for more
seamless operation. We’d also like
to create a database of the acoustic
properties of different types of oil as a
function of temperature.”
The project won funding from the Oil
Spill Response Research Program,
part of the US Interior Department’s
Bureau of Safety and Environmental
Enforcement. The programme not
only funds research to improve
the response to Arctic spills, but
also operates the 2.6 million-gallon
Ohmsett Wave Tank in Leonardo,
New Jersey.
Panetta says that future iterations
of the technology might include
mounting the sensors on an
autonomous underwater vehicle or
other free-swimming platform for
greater flexibility and wider coverage.
Another potential use of the
equipment would be to send the
acoustic signals sideways, to
calculate the amount of oil leaking
from a seafloor blowout. Determining
the amount of oil escaping from
the seafloor wellhead beneath the
Deepwater Horizon was one of the
most challenging aspects of the 2010
disaster.
Acoustic signals can also be used
to determine the size range of oil
droplets in a spill, a measure of
whether applications of chemical
dispersants have been effective.
This is a topic the team has been
pursuing at VIMS under a related
contract from the Bureau of Safety
and Environmental Enforcement.

Wet mate connectors

Recognised throughout
the industry

Full range of
ethernet connectors
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Underwater Equipment
MB2 Multibeam Echosounder
Teledyne Odom Hydrographic
has launched the MB2, Multibeam
Echosounder. It has been developed
for fast mobilisation on smaller
vessels and is optimised for shallow
water survey companies, port
and harbour authorities, dredging
companies and other users looking
for an easy to use, quick to deploy,
high resolution system.

dedicated product development effort
over the last three years, building on
customer feedback and experiences
gathered in the market for ultracompact Echosounders for fast
mobilization. Our product range of MB1
and MB2 will now fit a much broader
span of both budget and performance
expectations,” says Stephen
Apsey, general manager
for Teledyne Odom
Hydrographic.

transmit array and broad range of
sounding frequencies from 200–460
KHz improving on the performance of
the MB1 by offering a wider coverage
and narrower acoustic beam. Using
both amplitude and phase bottom
detection, the MB2 is capable of
sounding a swath of up to 140deg in
up to 110m of water depth.

As an option, MB2 can be supplied
with an Integrated GNSS aided
INS powered by Applanix’ POS MV
WaveMaster engine, as well as an
integrated real-time SVP sensor to
simplify installation and calibration,
making the MB2 perfect for use on
vessels of opportunity, small survey
launches and ASVs.

With 24 bit raw data, both
water column and
seabed information
can be collected
within the controller
software. The real
time appliance (RTA)
synchronizes all of the
sensors with accuracy better than
0.1 ms.

MB2 features a dedicated cylindrical

“The new MB2 is the outcome of a

MB2
Multibeam
Echosounder

4D Geospatial system for Sabretooth
For offshore operators, a 4D geospatial data acquisition system with
data visualisation in real-time is now
available for the Seaeye Sabertooth
AUV. Its full capabilities were
demonstrated to representatives
of twelve companies from seven
countries, together with the Danish
Navy, in Saab’s exclusive underwater
test centre at Lake Vättern, Sweden.
This advanced system has been
configured for the Sabertooth by
leading developer of hydrographic
survey and mapping software, Saab
QPS,
The development unifies the QINSy
and Fledermaus systems developed
by Saab QPS into a single enhanced
option.
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QINSy is a data interface and
acquisition software package that
consolidates data acquired from
different sensors in real-time. All
acquired data can be viewed in
various dedicated displays, which is
ideal for real-time QA/QC of the data.
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Fledermaus analyses and provides 4D
visualisation of the acquired data, such
as synchronised video, water column
analysis, multi-beam sonars and pipe
detection sensors.
For the demonstration, the Sabertooth
was equipped with a high-end sensor
suite including side scan sonar, sub
bottom profilers, high frequency
imaging sonar, multibeam echo
sounder and cameras, along with
GPS, DVL and inertial measurement
unit (IMU) supporting the navigation.
Processing of the trajectory data was
achieved with an algorithm developed
by Saab Dynamics.
One demonstration
included an extended
autonomous survey mission
performed to show the extent
of the navigation accuracy and
trajectory performance, as well
as the quality of the high-resolution
sonar images captured.
Another involved a range of
autonomous missions in the lake

including seabed survey, structure
inspection, obstacle avoidance and a
docking manoeuvre into an underwater
docking station. A fibre link was used
to allow live viewing of the data being
gathered.
Visitors had an opportunity to examine
the Sabertooth, a breakthrough
hybrid concept that combines the
autonomy and range of an AUV with
the manoeuvrability and hovering
capability of a light-work ROV - making
it an ideal vehicle for long-range
missions where there is a need to stop
and conduct a detailed task.
Three operational
modes are possible:
autonomous
roaming,

NEXUS MK VII multiplexer
MacArtney has launched its new
NEXUS MK VII multiplexer, a highly
versatile HD and standard video,
Ethernet, serial and multibeam sonar
multiplexer based on Moog Focal 907
telemetric technology. It represents
the most advanced MacArtney
telemetry system to date.
Power switching is software controlled
via PC software or using a tablet
which is online via LAN or WiFi.
Sensor power status, telemetry link,
leak alarm etc, is also continuously
monitored by the software. Advanced
features include programmable
fuses and software enabled interface
selection.
Moreover, the NEXUS MK VII carries
all signals over one single mode
optical fibre via coarse wavelength

division
multiplexing, hereby providing
a highly efficient link between
surface and seabed.
The NEXUS MK VII is highly
configurable and allows for an easy
upgrade and modification path
when operational or applicational
requirements change. Multiplexer
options can be installed between jobs
or even at sea without the need for an
electronics workshop.

Typical applications for the NEXUS
MK VII will include ROV/ROTV systems
requiring a HD video and multibeam
sonar survey sensor setup, cable
trencher systems, towed camera
and sensor systems and seabed
monitoring applications including
landers and observatory systems.

Teledyne PDS
attached fibre-optic cable,
and umbilical for power and
communications.
Fitted with the advanced Saab
Seaeye iCON intelligent control
system, its behaviour-based
architecture offers a decisionmaking capability that can, in survey
mode, react to unexpected data by
deviating from a programmed mission
to gather data or perform a task
before resuming its mission plan.
It is intended that the Sabertooth can
be left at deep and distant locations
where it can operate from a remote
subsea docking station ready to be
launched on routine inspection, repair
and maintenance work, and deal with
emergencies.
At such a remote location, where
it might remain for a year, tooling
packages can be stored at its
docking station where batteries
can be re-charged, data and video
downloaded and fresh instructions
uploaded over the internet.

Teledyne Marine has launched the
Teledyne PDS software suite, a new
software package with enhanced
capabilities over the former PDS2000
Teledyne PDS is a multipurpose
software platform and supports
a wide range of tasks within
hydrography, sredge guidance,
construction support, search and
recovery operations and port entrance
monitoring. It is now a 64-bit Windows
version offering faster performance,
optimised memory management and
better feature utilisation.
The Teledyne PDS of-the-shelf
software was developed to solve
the variety of challenges that arise
from each specific task in the main
business segments served by
Teledyne Marine. It interfaces with a
wide range of survey instruments such
as Lidar, multibeam and singlebeam
echosounders, and is an optimal tool
for interfacing to a variety of periphery
sensors, including dredge and
construction sensors, sound velocity
measurements, positioning, motion

systems and most
other devices that output data.
It provides an optimised solution for
both Teledyne Marine products and
almost all other available systems
in the market from recognised
manufacturers, and enables
immediate data visualisation and
quality control, so you can view
results as images or numerically in
real time.
The software is designed to be used
in the maritime world with an intuitive
user interface that is easy to learn.
Support is provided worldwide by
Teledyne Marine expert surveyors
including survey assistance and
training of operators.
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Tidal Energy
In April, the innovative BlueTEC tidal
energy converter was inaugurated in
the port of Den Helder, Netherlands.
It is being installed offshore near
the isle of Texel in the Wadden
sea, where it will generate clean
electricity from the tides.

Texel BlueTEC

While the project is driven by
Bluewater's New Energy division, the
BlueTEC Texel tidal project is very
much a collaboration between 12
companies Bluewater, Damen/Niron
Staal, Van Oord/Acta Marine, TKF,
Vryhof, Tocardo, Schottel Hydro,
Tidal Testing Centre, Nylacast and
NIOZ.
The keynotes of the design is
simplicity and cost-effectiveness. It
consists of a hull fabricated from a
number of building blocks. From the
hull, protrudes the large tidal turbine
up to 200kW that generates the
power. In this demonstrator project,
it will feed into the grid on Texel with
electricity.
Being a floating system makes
the design almost independent of
water depth. Importantly, all the
vulnerable electronic equipment is
located inside the unit, where it is dry
and protected. This allows for easy
access for scheduled inspection,
maintenance and repair .
Should a major repair be required,
however, the platform can be easily
disconnected from the moored

Tidal converters can be installed in remote locations independent of water depth

location and taken to a local port.
The body of the barge hull was
designed and fabricated by Damen.

This essentially consists of a number
of simple containerised modular
building blocks connected together
using a proprietary coupling system
called Damen Link.

Basic building
block designin
remote
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Hull construction at Damen
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Larger twin-turbine designs

Cable protection system
Jee has been awarded phase two of a contract
with Scottish Enterprise which will see the company
demonstrate its 'U-tube' solution in Scottish tidal waters.
Jee’s protection system features a pipe fixed to a J-tube
which is secured to the turbine foundations at each end
of the pipe. The cable is then pulled vertically into one
of the J-tubes and through the pipe using a pre-installed
messenger and winch line.
Once the cable is pulled in, connections are made to
the turbine nacelles using wet-mate connections. The
“U-tube” system
provides the marine
contractor with full
control of the cable
installation, which
can be stopped
and reversed if
necessary offering
a high level of
flexibility.

The modular design is
easily transportable

This is an extension of an unsophisticated low cost
product line that the shipbuilder has been promoting
over recent years. It number of designs for barges,
dredgers, drilling barges and ferries based on this
philosophy.
These modular blocks are cheap, and easy to design,
transport, maintain and operate. Importantly, the
designs are flexible enough to allow the unit to grow as
necessary.
The Texel platform is the first of a number of larger
BlueTEC tidal converters. These could have a more than
one turbine.

It also provides
a wider weather
window for the cable
installation.

SUT
SUT OSIG Webinar
SUT-Houston’s Offshore Site Investigation and Geotechnics
Committee (OSIG) hosted a Learning Breakfast and
International Webinar on March 26, 2015, at Fugro USA’s
headquarters in Houston, Texas.

variety of geohazards and seabed conditions that present
challenges for the design and installation
of subsea pipelines. Dr. Westgate also
discussed how these challenges can

Over 30 people registered to attend the breakfast
presentation including geoscientists and engineers
from a variety oil and gas companies as well as industry
contractors.

be mitigated through advances in
seabed characterization tools and
testing facilities from investment in Joint
Industry Projects (JIP’s), as well as
improved route optimization techniques
and advances in pipe-soil interaction.
The presentation also highlighted some
case studies from recent offshore
projects where subsea pipelines
were installed in a variety of soil
conditions around the globe.

In addition, there were approximately 50 registrations for
the simultaneous webinar broadcast spanning a variety of
international locales including our sister OSIG committees
based in the UK and Australia. Proceeds from the breakfast
and webinar were used to support the SUT-Houston
Scholarship Program.
The featured speaker was Dr. Zack Westgate (registered
professional engineer – Fugro GeoConsulting), who gave an
excellent presentation entitled "Geohazards, Superspans,
Walking Pipelines, and Slippery Foundations: Challenges
for Subsea Pipelines". The presentation described a

The next SUT-Houston
Learning Luncheon will be
held in June 2015.
Dr Zack Westgate
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SUT
The Society for Underwater Technology
Don Schlater SUT

SUT at the Subsea Tieback Forum
The Subsea Tieback Forum is the
only event specifically dedicated to
the linking of subsea wells to existing
or new facilities. The one day course
put on by SUT is unique in that it
discusses:
l The history of Subsea Tiebacks
l Reasons for doing them
l Equipment and installation issues
l The commercial side of Subsea
Tieback projects.
Students include operator, supplier
and component vendor personnel
along with government regulators
and investment analysts. In the past
9 years 1050 students have taken the
class.
This year the SUT course moderator,

Course

Don Schlater addressed the opening
session of the conference.
The opening session had about 525
persons in attendance. Don asked
them to all stand up and look around
the room. He said that 1050 was
just a number on a screen but if
you can imagine twice the number
of people in this session you get a
better appreciation for the number of
course attendees. (Total conference
registration is over 3000.)
He also pointed out the Houston
Subsea Awareness Course has had
over 900 attendees since its beginning
in 2001 and that SUT lunch and learns
have had an attendance of 2700 in the
same period.

Attendees

Key Elements of Subsea
Tiebacks (1 Day) 2005

1050

Subsea Awareness
(5 Days) (2001)

900

Lunch presentations

2700

Training hours

43 500

If you multiply the number of
people trained by the hours they
spent in SUT training you arrive at
43,500 training hours.
The entire Houston team is
dedicated to the dissemination of
knowledge which, we believe, will
lead to a safer and more productive
industry.
Don Schlater, SUT Treasurer

Breakfast Seminar, Aberdeen

Global Market Outlook 2015
By Jacqueline Di Crisci

The Aberdeen Branch held its annual
Breakfast Seminar on Global Market
Outlook on Tuesday, 27 January at
the stylish Chester Hotel in Aberdeen.
The session was chaired by Neil
Gordon, chairman of Subsea UK.
Presentations were given by Mike
Beveridge, managing director,
Simmons & Co, and Bill Cattanach,
head of industry & technology
development at DECC.
In attendance were leaders within all
levels of the oil and gas supply chain,
from operators through contracting
companies, service providers
and vendors. The total number of
delegates in attendance was 102.
This is a 22% increase from 2014.
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Mike Beverage provided a subsea
market update. With the current oil
economy this was very topical and
relevant. He gave an update on
capital and financing markets and
highlighted some major themes
which are driving offshore and

UT3 April May 2015

Wednesday, 27 January 2015

subsea activity both in the North Sea
and internationally.
He touched on the cyclical nature of
the oil price, and provided an insight
to global supply and demand trends,
OPEC spare capacity and some near
term challenges for the industry. It is
expected that based on historical and
recent trends, the current decline in oil
price will be a temporary phase.
Bill Cattanach presented on UKCS
in relation to Oil and Gas Production.
He provided an overview of the
importance of the sector with regards
to energy supply to the UK, and job
creation. He also acknowledged some
decline in production the UKCS and
encouraged the sector to adjust to
manage this decline.
One way to maintain growth in this
era is by adapting and/or advancing
new technology. Bill also talked about
Government initiatives such as tax
reduction, consultation on investment
allowance and establishment of the

Oil and Gas Authority. He closed
by noting that the sector is still very
active with 26 new and incremental
projects expected in next 2 years,
totalling £14.2bn CAPEX.
Neil Gordon closed the seminar. He
briefly provided some context on the
role of Subsea UK and introduced
National Subsea Research
Initiative (NSRI) a new non-profit
organisation focused on Research
and Development for the UK Subsea
Industry.
This was a very well attended,
successful seminar for the SUT
Aberdeen branch and highlighted
the importance of whole oil and
gas supply chain working together
to overcome current and future
challenges. A number of questions
from the floor made for interactive
and topical discussion and some
networking between attendees and
speakers rounded off the morning.
Feedback for this event was very
positive.

EUROPE’S LEADING
TECHNICAL E&P EVENT

8-11
SEPT
2015
ABERDEEN, UK

SPE Offshore Europe
CONFERENCE & EXHIBITION

HOW TO INSPIRE
THE NEXT
GENERATION
PEOPLE • TECHNOLOGY • BUSINESS
MEET FACE-TO-FACE WITH
1,500 EXHIBITORS
INNOVATE IN THE DEDICATED
DEEPWATER ZONE
NETWORK WITH 63,000+ OFFSHORE
INDUSTRY PROFESSIONALS
DEVELOP GLOBAL BUSINESS AT
34 INTERNATIONAL PAVILIONS
PARTICIPATE IN 40+ FREE
CONFERENCE SESSIONS

“

Excellent experience,
great to see the worldwide
participation from every
sector of the Oil and
Gas industry including
Governments.
MARINE TEAM LEAD,
EPC OFFSHORE
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Launch and recovery sequence

REGISTER NOW AT
OFFSHORE-EUROPE.CO.UK/SUT
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SUT
Evening Meeting, North of England Branch

Installation Challenges in Offshore Renewables
By Guillaume Morieult & Shuai Liang, PDL Solutions (Europe) Ltd

About 35 people attended the
meeting which focused on the
renewables sector.
The Chairman, Andrew Pople,
welcomed the audience and briefly
introduced the SUT organization
and its history. It was the first time
that the NoE Branch SUT meeting
took place in Teesside rather than
Tyneside.
The first speaker was Gordon Clark,
the general manager of operations
from MPI Offshore. He has a total of
25 years’ experience in engineering,
and 11 of which relating to the
offshore wind industry.
His topic was “The Offshore
Wind Industry: A New Era of
Transportation and Installation
Challenges” He brought a jackup vessel prototype to help the
audience understand the offshore
transportation and installation
operations.
He firstly briefly explained the history
of the company which has three
vessels already and still building the
forth one (expected in 2018). The
offshore wind projects have scaled
up and are moving further offshore.
Economies of scale are obtainable
by using larger vessels that can load
at port, transport to field and install
a large number of foundations and
turbines on a single mission.
A large turbine can have a blade
diameter of 170m, therefore,
adequate vessel sizes and high
efficiency are vital for the company
in the ever increasingly competitive
market.
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Gordon then explained the market
and project challenges. North
Sea remains the hotspot for the
projects. However, threats come
hand in hand with the opportunities.
The foundations and turbine
components are getting larger
and larger. There are more and
more far-shore transportations and
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operations involved. Cost reduction
strategies have to be developed,
such as completing as much work
as possible on shore and using the
vessels which can transport crew and
equipment in high sea states using
the latest technology. Noise mitigation
systems need to be implemented
during the pile driving operation for
certain regions due to environmental
regulations.
Apart from the above, other specific
project challenges were discussed
such as the vessel stability during
preloading (which could take 4-5
hours). The jack-up vessel needs to
withstand a 50 year storm and the
geotechnical data plays a key role for
the assessment.
Soil condition around the jack-up,
water depth, current and tide range
are a few examples. If those factors
had not been thoroughly taken into
consideration, it could have caused
stability issues.
Seabed mobility is difficult to predict.
In the same location, the seabed was
estimated moving 5m/year a few years
ago but was estimated moving 100m/
year in the last year. Leg penetration
studies and pile drivability studies are
also required.
Gordon highlighted the importance
of Innovation and technology which
involves vessel enhancements,
equipment developments, project
optimisation, vessel efficiencies,
marine logistics, far shore working
etc. Their role within the projects is
to provide “360 deg” services, which
covers feasibility / concept designs /
FEED studies for quay loading, deck
layouts, handling, transportation&
installation, vessel headings and risk
assessment.
In the end, he emphasised the
importance of stable politics and
sustainable support. There is a lack
of funds in future DECC auctions. The
uncertainty keeps building for the
sector to grow at the anticipated pace

Wednesday, 18 March 2015
and achieve a sustainable number of
projects that reach FID closure.
He also called for the delivery of the
UK manufacture aspirations and the
sector to realistically achieve the mass
production for deep water jacket type
foundation with the goal to drive down
costs!
The second speaker was Patrick
Smyth, the former Engineering
Manager at Reef Subsea UK. He
has a total of 22 years’ experience in
engineering, and 11 of which relate
to the offshore industry. His topic was
“Efficient Cable Installation in Offshore
Renewables”
The UK is the world leader in Offshore
Wind. The 1st Offshore Wind Farm
(OWF) in the UK was built in Blyth
Harbour in year 2000. There have
been a series of licensing ‘Rounds’
coordinated by the Crown Estate.
Round 1 in 2001 included 18 sites
in England and Wales. Round 2 in
2003 expanded to further offshore
and deeper water. Round 3 in 2010
covered nine zones across the UK.
Patrick presented a typical OWF
field layout diagram which consists
of wind turbine generator, inter-array
cables, offshore substations and
export cables. A picture of offshore
substation was shown to help the
audience to understand the “Pull-In”
challenges involved during installation.
The space availability such as
headroom on hang-off deck, landing
area etc. can be an issue. Other
solutions to overcome the issues can
be such as pull-in winch location,
cable routing, cable over-pull lengths,
termination location etc.
There was a brief description on a
typical wind turbine generator which
contains 5 sections which are blades,
nacelle, tower, transition piece,
monopile and inter-array cable with
Cable protection system. It could be
installed on a jacket, tripod or floating
base.

An explanation about the options of
a typical 2nd end cable pull-in was
given.
There are 3 options:
1. Pull-in cable bight along seabed.
2. Use sliding quadrant from vessel.
3. Lay cable on the seabed and
engage with a quadrant subsea.
Export cables, interlink cables and
inter-array cables are the three main
types of cables used in the project. It
is essential to protect the cable with
a protection system.
Using bend stiffeners, bend
restrictors, seals, centralisers and
cable protection ducting are the
common methods.

Other methods of cable protections
can be concrete mattress, rock
dump, rock filled filter units etc. It is
also important to protect the cable
from environmental conditions,
trawl damage, anchor damage and
dropped objects.
There are challenges during
installation & burial due to the
working environment such as water
depth, tidal range, current, subsea
visibility, wind/waves, seabed soil
types etc.
A few examples of cable lay
and burial operations were
discussed. Free lay, pre-cut trench,
simultaneous lay and burial and post
burial are the common approaches.

Other challenges include crew
transportation which is a weatherdependent operation. However,
motion compensated systems
could improve the operation.
There are significant challenges
associated with such industries.
By reducing the offshore
operation/worktime and weather
dependent operations, increasing
limits for operations, identifying
and sharing best practices,
involving all parties at the earliest
possible stages, adhering
to industry guidelines and
examining innovative solutions,
North East English companies
could be the work leaders in the
sector.

Evening Meeting, Aberdeen

Carbon Capture
Wednesday, 11 March 2015

By David Kaye,
The United Kingdom has made a
significant commitment to reduce
emissions of greenhouse gases.
The efforts to achieve this include
the reduction of hydrocarbon
consumption, developing alternative
sources of energy supply, and
plans to develop a number of CCS
(carbon capture and sequestration,
or storage) projects.
CCS prevents the release of carbon
dioxide to the atmosphere by storing
it in depleted hydrocarbon reservoirs
or deep saline aquifers. UK
legislation requires that any carbon
storage is performed offshore;
consequently most subsea engineers
are aware of CCS, but much less
familiar with the details.
The March evening meeting of the
SUT Aberdeen branch took an indepth look at CCS. Two large-scale
offshore CCS projects are currently
in FEED stage. The first is the Shell
Peterhead CCS project, to transport

carbon dioxide from the Peterhead
power station to the Goldeneye field
in the central North Sea, while the
second is the White Rose project
from the Drax power station in
Yorkshire.
The meeting took a technical
introduction to the challenges of
CCS, the market and development
perspective, and a detailed review of
the work by Shell on the Peterhead
CCS project.
The meeting was chaired with
customary good humour by Richard
Gibson of Kirktyne Ltd. Richard
first introduced Michael Vigne of
Apsys, who gave a short “techbite”
on decision making, and the use
of modelling tools to predict the
complex behaviour of multiple
systems, or (in aerospace industry
terminology) “systems of systems”.
As Michael noted, anticipating the
outcome of complex systems such as
underground gas storage does not

necessarily require time travel, or De
Lorean sports cars!
The first detailed presentation was
given by Helen Coleman, Principal
Process Engineer at Genesis. Helen
discussed the technical challenges of
CCS and the transportation of carbon
dioxide.
Carbon dioxide has numerous
fundamental differences from the
hydrocarbons with which the oil and
gas industry is so familiar; carbon
dioxide is heavier than air, odourless,
highly sensitive to thermal expansion,
subject to severe Joule-Thomson
cooling, and yet (there’s always a
bright side…) just as toxic.
Helen discussed some of the
problems by means of examples,
including its corrosivity in the
presence of water, incompatibility
with non-metallic materials such as
elastomers and downhole cements,
and the need for venting rather than
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SUT
flaring when controlled disposal of
gas is necessary. Carbon dioxide
is transported in dense phase to
ensure the high density and low
viscosity. However there is significant
uncertainty in carbon dioxide
phase behaviour and its modelling,
particularly in the presence of
hydrocarbons and other impurities.
Helen also discussed how carbon
dioxide can be used for enhanced
oil recovery (EOR) and may allow
5% to 15% improvement in reservoir
yield through tertiary oil extraction.
Rather ironically, most worldwide
CCS experience has been obtained
through EOR applications.
Helen’s excellent technical overview
was followed by a market review by
Sam Gomersall, commercial director
of Pale Blue Dot. Sam gave an
overview of the history and current
status of CCS projects, from 2007
to the present day. Sam provided a
striking graphical depiction of carbon
dioxide emissions from the UK which
demonstrated how much of the UK
carbon dioxide output comes from a
small number of (mostly coal-fired)
power stations.
In terms of CCS, the process has
been a long and slow one, and
numerous projects have been
considered but have failed to
progress beyond conceptual stage.
The Peterhead and White Rose
projects are the current leaders
and the only two projects in the UK
currently in FEED.
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Two earlier projects (Kingsnorth and
Longannet) completed FEED but were
withdrawn, while two further projects
(Captain and Hatfield/Don Valley) are
lined up as “second phase” projects
to follow Peterhead and White Rose.
Sam discussed the very slow progress
which, in spite of strong R&D funding
for CCS in the UK, has greatly affected
investor and utility company interest.
However, the requirement is still there,
and CCS plays a key role in reducing
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carbon emissions. Despite the slow
progress, Sam’s passion for CCS was
evident in a very frank but positive
presentation.

work which Wood Group Kenny
has performed on the FEED of the
offshore pipeline from Peterhead to
Goldeneye.

The final two presentations of the
evening looked at the Peterhead
project, under development by
Scottish and Southern Energy, and
Shell. The first presentation was
given by Joost van der Wal, Senior
project engineer at Shell, who gave an
overview of the project.

The project will make use of the
existing (decommissioned) 20”
pipeline from Goldeneye to St. Fergus
and connect a new 20” line Peterhead
to a subsea tie-in point in the existing
20” pipeline. The shore approach for
the new pipeline at Peterhead is likely
to be constructed using horizontal
directional drilling to minimise the
site impact. At the subsea tie-in, the
existing 20” pipeline will be cut and
the redundant St. Fergus section
preserved and capped.

Joost started by presenting some stark
global statistics about climate change.
Global energy demand is predicted to
double by 2050, of which 70% is still
to be met by fossil fuels.
However CCS has the capability to
deliver 17% of the required mitigation
by 2050, and is a key feature in longterm plans for hydrocarbon production
in a low-carbon future. Shell do not
expect the Peterhead project to be
make a significant impact on carbon
emissions itself, but hope that the
project will plant the seed for the
future.
Joost moved on to look at the project
and the modifications planned at
Peterhead, including a very large
absorber tower, a regeneration
tower to extract the amine used to
absorb the carbon dioxide, and the
compression and dehydration plant.
Further modifications are planned at
the Goldeneye platform, including
change-out of existing piping to
stainless steel, and conversion of
three of the four platform wells for
carbon dioxide injection and the one
remaining well for reservoir monitoring.
Detailed design is planned for 2016
with construction to follow, and
commissioning and start-up in 2019.
Joost’s wide ranging and enthusiastic
introduction was followed by a
detailed presentation on the offshore
pipeline system by Adrian Ledingham,
regional engineering director of Wood
Group Kenny. Adrian described the

The new pipeline will be connected
to the pipeline to Goldeneye via a
tie-in spool and a hyperbaric welded
flange connection. At Goldeneye,
the existing SSIV structure must
be replaced because of SSIV seal
incompatibility with carbon dioxide
and the orientation of the original
check valve for gas export, not
import.
Adrian’s concise presentation brought
the challenges and novelties of CCS
back to home for subsea engineers,
and illustrated how the challenges
of CCS projects can be met through
a combination of conventional and
creative subsea engineering.
All the presentations gave different
perspectives on CCS and its impact
on the offshore industry, and resulted
in a fascinating and highly stimulating
overview, and much interest and
many questions from the audience.
The audience of 83 continued
to debate over the buffet dinner
provided by the Treetops Hotel.
Our grateful thanks are due to the
speakers and their companies for
such a fascinating and successful
evening, and for the ongoing support
from branch sponsors Fugro, GE
Oil and Gas, KD Marine, Nautronix,
OneSubsea, Technip and Wood
Group Kenny.
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PROBLEM:

How can submerged hulls of floating
offshore installations be safely inspected
and cleaned in situ?
SOLUTION:

Fugro Subsea has developed a remote
controlled, magnetic, lightweight robot
which can carry out a range of underwater
inspection and cleaning techniques.
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www.fugro.com/problem-solved

UT3 April May 2015

Monitor.
Maintain.
Maximize.
A whole new approach
to production performance.

New technologies. New analytics. New
vessel-based intervention capabilities.
FMC Technologies brings them all together
in an integrated package we call Life-ofField Services. Now, for the first time, you
can monitor 100% of the data your subsea
system produces, schedule repairs before
equipment fails, and reduce intervention
costs by 40 - 50%. That means better
information and better control for you to
maximize your field’s production.
Copyright © FMC Technologies, Inc. All Rights Reserved.
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www.fmctechnologies.com
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