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Developed in collaboration with Statoil, the multiphase compressor is an industry first, designed as a
contrarotating machine specifically for pressure boosting unprocessed well streams with no requirements
for an antisurge system or upstream gas treatment.
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Based on our multiphase pump technology—which has accumulated more than 2.6 million hours of
run time—this compact and robust system enables longer step-outs, continuous operation for lower capex,
and increased production from subsea gas fields.
Find out more at

onesubsea.slb.com/multiphasecompressor
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Zohr EPIC
OneSubsea has been awarded an engineering,
procurement and construction contract from Belayim
Petroleum Company (Petrobel), totalling more than
$170 million. The company will supply the subsea
production systems for the first stage of the Zohr gas
field, located in the Shorouk Concession, offshore
Egypt.
“Zohr is one of the largest gas fields discovered in the
Mediterranean Sea to date, and is also the world’s
second longest step-out, a distance greater than
150km” said Mike Garding, president, OneSubsea.
This step-out will be enabled by OneSubsea controls
systems with fibre-optic communications technology."
The award follows an accelerated FEED study
by OneSubsea in which a multidisciplinary team
collaborated with Eni and Petrobel to develop the
subsea equipment architecture and control system
to validate handling of high gas volumes, considering
reservoir characteristics and subsea equipment
specifications.
The scope of contract includes six horizontal SpoolTree
subsea trees, intervention and workover control
systems, landing string, tie-in, high-integrity pressure
protection system, topside and subsea controls and
distribution, water detection and salinity monitoring
provided by the AquaWatcher water analysis sensor,
and installation and commissioning services.

Greater Enfield
Woodside Petroleum and Mitsui has taken advantage
of reduced construction costs to develop the Greater
Enfield reserves offshore Western Australia.
The project will use the existing Ngujima-Yin floating
petroleum storage offloading (FPSO) vessel, currently
on the nearby Vincent oilfield, which will help to
reduce the final cost of the project to $1.9 billion
investment. First oil expected in mid-2019.
Greater Enfield is located 60km off Exmouth in
Western Australia, within Commonwealth waters. The
development will include the Laverda Canyon, Norton
over Laverda (WA-59-L) and Cimatti (WA-28-L) oil
accumulations. These reserves will be produced via a
31 km subsea tie-back to Ngujima-Yin.

Emas Cliyoda
Ezra, Chiyoda and Nippon Yusen Kabushiki Kaisha
(NYK) have jointly entered into a binding agreement
for NYK to invest in EMAS CHIYODA Subsea. This was
previously a 50:50 joint venture company owned by
Ezra and Chiyoda. Through the acquisition of shares,
NYK will own 25% of ECS, with Ezra and Chiyoda
retaining 40% and 35% shareholding respectively,
upon completion of the transaction.
NYK’s participation is expected to augment the
collective know-how and expertise in global expansion
strategies, harnessed through NYK’s 130-year
experience in ship management and operation.
EMAS CHIYODA started the year with US$300 million
of awards for several new deepwater projects from
international oil majors. The work will be executed in
various offshore oil producing regions in the Gulf of
Mexico, Southeast Asia and West Africa. Furthermore,
the awards include the Group’s largest project win to
date in West Africa.
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The scope of work for these new project includes
project management, engineering, procurement,
fabrication, construction as well as transport and
installation of flexibles, umbilicals, flowlines, flowlineend terminals, flying leads and other equipment.
Further to this, the group will also undertake hook-up
of pre-laid mooring systems.
More recently, EMAS CHIYODA Subsea, in partnership
with Larsen & Toubro Hydrocarbon Engineering
(LTHE), was awarded a contract by Saudi Aramco.
The contract, valued at over US$1.6 billion, will
see EMAS CHIYODA Subsea and LTHE provide
integrated engineering, procurement, construction
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and installation services for the development of the
second phase of the Hasbah Offshore Gas field.

Greater Enfield

Situated off the coast of Saudi Arabia, the project is
scheduled to be completed over a period of three and
half years and will serve Saudi Aramco’s strategy to
supply an additional 2500 MMSCFD of clean natural
gas through the Fadhili Gas Plant to meet Saudi
Arabia’s growing domestic energy demand.

boost dual pump station with highvoltage motors, umbilical, topside,
subsea controls and distribution,
intervention and workover control
systems, landing string, and
installation and commissioning
services.

Subsea 7/Swagelining
Subsea 7 has acquired Swagelining to further expand
existing polymer pipeline technology interests. In
the past, Subsea 7 and Swagelining Limited have
cooperated as a successful partnership, designing and
installing in excess of 150km of reeled and bundled
polyethylene (PE) lined water injection flowlines in
the North Sea, for a number of operators and
developments.

Aibel Singapore previously won
the FEED contract for the subsea
tie back to the Ngujima-Yin FPSO.
This included the will undergo
modifications to the FPSO topsides,
hull and turret.

James Fisher / Hughes SSE

Earlier, global geosciences company
Benthic secured the contracts to
undertake offshore geotechnical site
investigations for the Greater Enfield
The projects will be executed by
Benthic's portable remotely operated
drill (PROD3) from the offshore
supply ship.

James Fisher has acquired Hughes Sub Surface
Engineering, a specialist diving, subsea and marine
project company.
The combination of complementary capabilities will
go to creating a comprehensive portfolio of services
focused in the oil and gas, marine renewables, power
generation and marine civil engineering sectors.

Technip has been awarded the
contract for project management,
design, engineering, procurement,
installation and pre-commissioning
(EPIC) of:

Boskalis VokerWessels Takeover
Boskalis has concluded the acquisition of offshorerelated activities from VolkerWessels. The transaction
strengthens Boskalis' position in the attractive,
growing offshore wind energy market.

l Carbon steel production
flowline, carbon steel water injection
flowline, flexible risers and flowlines
totaling 82.2 km;
l 38.9 km of umbilicals (dynamic
and static);
subsea structures and valves;
l multi-phase pump system
(transport and installation).

The acquired activities consist of VBMS, Stemat
and VSI (Volker Stevin International). VBMS is a
European market leader in the field of offshore cable
installation. Boskalis already held 50% of the shares
in VBMS. Stemat has a global offering of specialized
floating equipment and a diverse fleet that includes a
cable-laying vessel and multi-purpose vessels.
VSI is specialised in the construction of offshore
foundations and maritime constructions. Late 2014
and mid-2015, Boskalis and VSI in joint venture
acquired two large offshore wind farm projects,
Wikinger and Veja Mate respectively.

Consent for Balder start-up
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The Norwegian Petroleum Directorate has granted
ExxonMobil, operator and sole licensee in production
licence 001, consent to start-up a subsea facility for
production well 25/11-E-29 AH on the Balder field.
The Balder oil field has been producing since 1999.
The field, which is located in the central part of the
North Sea, was developed with subsea wells that are
connected to a production and storage vessel, Balder
FPSO.
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Greater Enfield Layout
The Greater Enfield Project requires development of six
subsea production wells and six water injection wells.
Production will be supported by subsea multiphase booster
pumps in the Laverda area and gas lift in the Cimatti area.
The project is targeting development of gross (100%) 2P
reserves of 69 MMboe (net Woodside share of
41 MMboe) from the Laverda Canyon, Norton over Laverda
and Cimatti oil accumulations. Woodside
reserves will increase by 41 MMboe in conjunction with the
approval of the project for development.
Woodside CEO Peter Coleman said that "Monetising
Greater Enfield was made possible by breakthroughs in the

development concept, technology
and contracting. With development
costs of less than $28 a barrel, Greater
Enfield is an attractive project in a lowprice environment," Woodside Chief
Executive Peter Coleman.
Last year, OneSubsea was awarded
a front-end engineering and design
(FEED) contract. This was conducted
by OneSubsea’s local team in Perth,
and included the design of the full
subsea production system architecture
solution, including subsea multiphase

boosting, for the field that will be tiedback to Ngujima-Yin.
The company has now been awarded
an engineering, procurement and
construction contract totalling
approximately $300 million. OneSubsea
will supply a subsea production system
and a dual multiphase boosting system.
The scope of contract includes six
horizontal SpoolTree subsea trees, six
horizontal trees for the water injection
system, six multiphase meters, a high-

Technip’s operating centre in Perth,
Australia will execute the contract
with support from Technip’s Asia
Pacific Subsea Hub in the Kuala
Lumpur office in Malaysia, and office
in Chennai, India.The flexible pipes
will be manufactured in Asiaflex
Products, Technip’s manufacturing
plant in Tanjung Langsat, Johor,
Malaysia,
The umbilicals will be supplied by
Technip Umbilicals’ facility located
in Newcastle, UK.The offshore
installation will be using several
vessels from Technip’s fleet and is
scheduled for completion in 2018.
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Project News
Utgard

Byrding
Statoil has submitted the Plan for
Development and Operation of
the Byrding oil and gas discovery
in the North Sea to government
authorities. The development will
boost activity and production on the
Troll C platform.
Capital expenditures estimated
at approximately NOK 1 billion,
recoverable volumes are projected
at approx. 11 million barrels of oil
equivalent.
“This is another example of a new
discovery being realised through
existing infrastructure,” says Torger
Rød, Statoil’s senior vice president
for project development.
The Byrding development includes
a duo-lateral well drilled from the

existing Fram H-Nord subsea template
through which oil and gas from Byrding
will flow to Troll C.
Oil and gas will be piped from there
through existing pipelines to Mongstad
and Kollsnes respectively.

“Combined with the use of an
available well slot in an existing subsea
template this reduces the costs of the
project substantially. The project is
profitable also in the current oil price
environment,” Rød says.

Capital expenditures have been
reduced from initially approximately
NOK 3.5 billion to the current estimate
of approximately NOK 1 billion.

The field is scheduled to come on
stream in the third quarter of 2017.
The project will thus yield a return
in the same year as investments are
made.

“Byrding shows that successful
improvement efforts in Statoil, and in
this case particularly within drilling and
well, allow new development projects
to be realised,” Rød says.
The duo-lateral well to be drilled is
some seven kilometres long, the first
kilometres being shared by the two
laterals.

“Byrding will add new profitable
volumes from the Troll / Fram area,
boosting the activity and production
on the Troll C platform,” says Gunnar
Nakken, Statoil’s senior vice president
for Operations West.
According to plans Byrding will remain
on stream for 8-10 years.

Shell Divests
Brutus Glider
Shell will sell its title interest in Gulf
of Mexico Green Canyon Blocks 114,
158, 202 and 248, referred to as
the Brutus/Glider assets, to EnVen
Energy.
In line with Shell’s global divestment
plans, this transaction includes $425
million in cash.
The transaction is expected to close
in October.
The Brutus/Glider assets include the
Brutus Tension Leg Platform (TLP),
the Glider subsea production system,
and the oil and gas lateral pipelines
used to evacuate the production
from the TLP.

8
Byrding will flow to Troll C.
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The Brutus/Glider assets have
a combined current production
estimate of approximately 25,000
barrels of oil equivalent per day
(boe/d).

Statoil has submitted the Plan
for Development and Operation
(PDO) and the Field Development
Plan (FDP) for the Utgard gas
and condensate discovery in the
North Sea to Norwegian and UK
authorities. Recoverable reserves
are estimated at 56.4 million barrels
of oil equivalent, whereas capital
expenditures are projected at about
NOK 3.5 billion.
Discovered in 1982 Utgard (formerly
Alfa Sentral) is located 21 kilometres
from the Sleipner field. The
discovery has been considered for
development on several occasions
in the past. Utgard straddles the UKNorway median line, the majority of
the reserves being located on the
Norwegian side.
The Utgard development will include
two wells in a standard subsea
concept, with one drilling target
on each side of the median line. All
installations and infrastructure being
located in the Norwegian sector,
the UK well will be drilled from the
subsea template on the Norwegian
continental shelf. The distance from
the subsea template to the median
line is 450 metres.
Gas and condensate will be
piped through a new pipeline to
the Sleipner field for processing
and further transportation to
the market. The Utgard gas has
a high CO2 content, and will
benefit from carbon cleaning
and storage at Sleipner. Reuse of
existing infrastructure is essential
to the development of the Utgard
discovery.
The Utgard wells are scheduled to
come on stream at the end of 2019
In the plateau phase the field will
produce approximately some 7000
Sm3 per day of oil equivalent
Wood Group has been awarded the
detailed design scope of the subsea
tie-back.

The Utgard development

The installation vessel the Deep Orient
will be used on Greater Enfield
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Project News
Viper in SSTDR market.

Rimfaks Onstream

Fram C East

Viper Subsea Technology has acquired
a 33% equity stake in US-based
LiveWire Innovation, a company
operating in the Spread-Spectrum
Time Domain Reflectometry or
‘SSTDR’ market.

A simple concept and increased
drilling efficiency have shaved some
NOK 200 million off the capital
expenditures of this already resilient
development project after the
investment decision.

LiveWire’s SSTDR technology
transmits small signals along
communications or power cables
and detects any anomalies along
the length of the cable. Proprietary
algorithms interpret the signals and
convert the information into data that
can be used by the client.

The development helps maximise
production from the Fram area,
in addition to boosting Troll C
production and activities.
Fram C East is a long production well
drilled from the existing Fram subsea

template. Production will be tied back
to Troll C, an important North Sea
hub.
Gas will be transported to Kollsnes via
Troll A, whereas oil will be piped to
Mongstad for further processing.
Originally estimated at some NOK
800 million capital expenditures have
now been reduced to some NOK 600
million thanks to a simple, smart well
concept and significantly increased
drilling efficiency.

Statoil has also submitted the Plan
for Development and Operation of
Byrding (north of Fram) together
with another partnership.
Production from this field, too, is
tied back to the Troll C platform.
Capital expenditures totalling
some NOK 600 million, recoverable
resources are estimated at 18.2
million barrels of oil and 1.6 billion
sm3 of gas. Profitability is resilient
with a low break-even.

The technology enables system
operators and equipment
manufacturers to ‘see’ into their
electrical infrastructure while in
use and to pinpoint the location of
electrical short-circuits and opencircuits, as well as intermittent or
transient faults such as arcs. SSTDR
has the ability to locate faults to
within 98% accuracy.

Gullfaks Rimfaksdalen (GRD) is
now on stream – at NOK 1 billion
below the estimate of the plan for
development and operation (PDO),
reducing costs from NOK 4.8 billion
to around NOK 3.7 billion.
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Recoverable reserves are
approximately 80 million barrels
of oil equivalent, mostly gas. The
licensees are Statoil (operator)
(51%), Petoro (30%) and OMV (19%).
The Gullfaks Rimfaksdalen
development consists of a standard
subsea template with two simple gas
production wells, and possibilities
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for tie-in of two more wells. The well
stream is connected to the existing
pipeline leading to the Gullfaks A
platform.
Gas and condensate are transported
in existing pipelines to the processing
plant at Kårstø north of Stavanger for
processing, and from there the gas is
exported to markets on the European
continent.
Gullfaks Rimfaksdalen is one of Statoil’s
fast-track projects, aiming to realise
resources quickly and inexpensively, for
example by using existing infrastructure
while it is still available

Speaking about the investment,
Viper Subsea’s managing director
Neil Douglas said "When coupled
with the Viper Subsea V-IR and
V-LIM products, the combination of
market-leading technology will lead
to a product that will transform the
ability of clients to fully understand
the integrity of their electrical cable
infrastructure and pin-point the
location of intermittent or permanent
failures.
“The combined Viper Subsea
/ LiveWire offer will reduce
maintenance and troubleshooting
costs for clients, increase system
reliability, and reduce down-time
for a range of systems that rely on
electrical cables to deliver power and/
or communications.
"In addition to fault locating in
subsea electrical distribution, other
industries will also benefit. A good
example would be preventing train
signalling faults that result in delays
for passengers. The combined
technology will be able to extend the
useful life of systems and equipment."

Pioneering Spirit Maiden Lift
Allseas’ dynamically positioned single-lift installation/
decommissioning and pipelay vessel Pioneering Spirit
successfully executed her maiden heavy lift project,
removal of the 13,500 t Yme mobile offshore production
unit (MOPU) in the North Sea, 100 km off the coast of
Norway for Repsol Norge.
The Yme MOPU is a jack-up type platform standing on
three steel legs of 3.5m diameter, which are inserted
approximately 10m inside the subsea storage tank
columns at 93m water depth.
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With this platform removal, Allseas was able to
demonstrate the unique single-lift capabilities of
Pioneering Spirit. The platform has since been seafastened on board and the vessel is currently on
her way to the newly developed dismantling yard in
Lutelandet, Norway.
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Pioneering Spirit Makes Maiden Lift 1
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Pioneering Spirit Makes Maiden Lift 2
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Pioneering Spirit Makes Maiden Lift 3
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Vessels
Riser-Based Coiled Tubing Intervention Project
Aberdeen-based Helix Well Ops has completed the industry’s first riserbased coiled tubing intervention project from a mobile offshore drilling
unit (MODU) class light well intervention vessel (LWIV). The pioneering
project was conducted from the company’s MODU class mono-hull vessel
Well Enhancer.
Launched in 2009, the 132-metre long vessel was designed specifically to
perform complex operations such as wireline and coiled tubing interventions and has undertaken over 130 well interventions in the North Sea, the
Atlantic Ocean in Irish waters and offshore West Africa.
Delivering coiled tubing well intervention from this type of vessel has
been anticipated by the oil and gas industry for some time. In the quest
to enhance oil recovery and reduce the costs associated with subsea well
abandonment, it may be seen as a potential industry game changer due to
its cost effectiveness over traditional rig-based methods.
Helix Well Ops is a global provider of subsea well intervention and operates a fleet of three mono-hull well intervention vessels – Seawell, Well
Enhancer and the chartered Skandi Constructor. The company works with
the oil and gas industry to deliver a range of well maintenance, production
enhancement and well abandonment solutions to boost efficiencies.
Earlier this summer, the firm conducted the first live riser-based coiled
tubing intervention project from a LWIV, which took place in the central
North Sea in water depths of 83m (275ft). The project involved drifting
and milling to 4,400m (14,500ft) and performing a reservoir saturation
tool (RST) log before perforating 267m (877ft) of reservoir section in four
runs, followed by a venturi clean-up.
The coiled tubing unit was provided by Altus Intervention and features its
bespoke fatigue management system. When combined and interfaced
with Well Ops’ patented technology and equipment the unit virtually
eliminates the effect of vessel motion and reduces the coil fatigue towards
that of a fixed installation or platform.
Initial results of the intervention indicate an increase in daily oil output of
over 1,500 barrels of oil equivalent per day (boepd). Helix Well Ops’ coiled
tubing intervention system is designed to operate in water depths of between 80m and 200m and can deploy a variety of coil sizes up to 2⅜in and
20,000ft in length.
Steve Nairn, Helix Well Ops (U.K.) vice president, said: “This recent riserbased coiled tubing project represents an important step in the development of the intervention industry. It clearly demonstrates the production
potential and cost-effectiveness that coiled tubing intervention can deliver.
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“Mobilising a rig to undertake coiled tubing interventions is a complex
process and the time and costs involved could outweigh any potential benefit. Unsurprisingly, coiled tubing intervention on subsea wells has been
an underutilised practice in the North Sea as a result. However, it is hoped
that our proven technology will enable operators to open up opportunities
that were previously thought uneconomical or unviable.
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Mariner B
The Mariner B vessel was this weekend safely berthed at Global Energy Group’s Nigg Energy Park, north of
Inverness, after completing the 15,800 nautical miles (18,183 miles/29,263 kilometres) journey from the
Samsung construction yard in South Korea.
Mariner B - the Floating Storage Unit (FSU) for the Statoil operated Mariner field on the UK Continental
Shelf (UKCS) - left South Korea on 20 June. It has sailed a distance equalling two thirds around the world.
At Global Energy Group’s facilities at Nigg, the vessel will take on board a fiscal metering package, fabricated
locally, before continuing out to the field, where it will be anchored, hooked up to risers and carry out other
tie-in and pre-commissioning activities.
Mariner B will have the conventional role of receiving, storing and offloading the oil produced at the field,
but also play a role in the production process as storage for diluent, which will be mixed with the heavy
Mariner oil during the production process to enhance processing and increase the value of the crude. Total
storage capacity is around 850,000 barrels, of which around 150,000 barrels is reserved for diluent.
The topsides for the Mariner A platform are expected to arrive next year. Following hook-up and
commissioning, start-up is planned for 2018. The development of the Mariner field will contribute more
than 250 million barrels of reserves with average plateau production of around 55,000 barrels per day.
Production is expected to commence in 2018.
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OCEAN-HE series
Driven by the increasing requirements for harsh
environment GustoMSC launches a new harsh
environment drilling semi-submersible series: the
OCEAN-HE. Based on the extensive experience in
harsh environment and existing OCEAN designs,
these units will add true value to the market in
terms of safety, workability and efficiency.
The OCEAN850-HE and OCEAN1600-HE form the
basis for respectively the mid water and deep water
harsh environment regions of operations. The
semi-submersible hull shape is especially designed
for low motion characteristics and optimum station
keeping capabilities.
The OCEAN1600-HE is the top of the range and the
largest drilling semi design by GustoMSC to date.
With a maximum displacement of approximately
70,000 tons, a large derrick, DP3 and a 16 point
mooring system for station keeping, combined with
a large deck area and large variable deck load, it
aims at the high spec deep water spectrum.
It is designed to cope with the North Atlantic
environmental conditions. With the OCEAN850-HE
a cost efficient midwater harsh environment design
is provided. In the current market CAPEX needs to
be controlled as well as the OPEX, to enable to work
profitably at a reasonable day rate. It resulted in a
moored-only harsh environment semi-submersible
of approximately 50,000 tons displacement with a
water depth rating of 1000m and a 6th generation
efficient single derrick combined with horizontal
riser storage.
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SAPURA RUBI
Sapura Rubi
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Royal IHC has successfully named
and launched the pipelaying vessel,
SAPURA RUBI, in a ceremony at the
company’s shipyard in Krimpen aan
den IJssel, The Netherlands.

Sapura Diamante, Sapura Topázio,
Sapura Ônix and Sapura Jade, The
Sapura Rubi is destined for Brazilian
waters to develop deep-sea oilfields
of up to 2,500m on behalf of
Petrobras.

The SAPURA RUBI is the fifth
550t pipelaying vessel that IHC is
supplying to Sapura Navegação
Marítima, a joint venture between
SapuraKencana and Seadrill. All
five vessels are being completely
designed, engineered and built
by IHC. Like her sister vessels, the

The vessel will be equipped with
a pipelaying spread designed and
built by IHC, and two below-deck
storage carousels, with capacities
for 2,500t and 1,500t of product
respectively. A vertical (tiltable)
lay system with a 550t top tension
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capacity will be permanently installed
for the deployment of a range of
flexible products, and the tower
orientation allows for maximum deck
space. A custom-designed IHC control
system integrates each aspect of the
pipelaying spread to ensure excellent
levels of performance, safety and
reliability.

Specifications
Name
SAPURA RUBI
Type
550t pipelaying vessel
Customer
Sapura Navegação Marítima
Builder Royal IHC
Length overall
145.9m
Breadth moulded 29.9m
Depth main deck 13m
Draught (operational)
7.2m
Draught (max)
8.3m
Deadweight (operational) 10,727t
Deadweight (max) 31,402t
Accommodation 120 people
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everything remotely possible

Split Hopper Barges
Damen Shiprepair Vlissingen
recently completed a broad scope
of maintenance and repair works
on a air of Van Oord-owned Split
Hopper Barges Jan Blanken and Jan
Leeghwater. The vessels, both with
2,853 m3 hopper capacity, left the
yard on schedule just 10 days after
arrival.
Damen Shiprepair Vlissingen Project
Manager Ron Brusket sums up the
projects neatly, saying: “There were
no major repairs to be carried out; it
was rather a case of completing quite
a lot of relatively small jobs to get
Van Oord-owned Split Hopper Barges
Jan Blanken and Jan Leeghwater.

Crane Orders
them both ready for action again.”
Damen Shiprepair Vlissingen
handled the two sister vessels in
its floating dock which, with its
229m length and 23,000-t lifting
capacity, was more than able to
accommodate the pair.
The yard’s floating dock
complements the rest of its facilities,
including a 175-metre dry dock, a
215-metre covered drydock and
three lay-by berths.
The Damen team completed all the
works within a 10-day period.

Huisman has secured new crane
contracts with a total value of
around €300 million from various
major offshore, shipping and wind
farm installation contractors:
These include
•2 x 900mt Heavy Lift Mast
Cranes for BigLift Shipping;
•1 x 1,600mt Leg Encircling Crane
for Van Oord;
•4 x 2,200mt Offshore Mast
Cranes for OOS International;
•1 x 3,000mt Offshore Mast Crane
for Boskalis;
•1 x 5,000mt Tub Mounted Crane
for Allseas.
The cranes will be built at the Huisman production facilities in The
Netherlands, Czech Republic and
China. Deliveries are scheduled
for end 2017, 2018 and 2019.
The 5,000mt Tub Mounted
Crane for Allseas will be installed
onboard their new-build, offshore
vessel ‘Pioneering Spirit’. The
crane design is based on the use
of a 20 metre diameter slew bearing which is designed and manufactured entirely by Huisman.
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The 5,000mt Tub Mounted Crane
will be delivered in the second
half of 2018.
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What’s Your
Challenge?

PERRY
WORK-CLASS
ROVS

Let’s Talk Construction
Forum has the knowledge and expertise to meet
your challenges.
•
•
•
•

100+ ROV mission simulators supplied
565+ WROVs supplied
1300+ ROV Intervention tools supplied
260+ ROV LARS supplied

FORUM
SUBSEA
TOOLING

Proven, extensive range of products.

Let’s Talk
f-e-t.com/yourforum
everythingremotelypossible@f-e-t.com
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DYNACON
LAUNCH AND
RECOVERY
SYSTEMS
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All Electric Update
In 2008, Total brought its K5F field
onstream. At the centre of this
development was the OneSubsea
Electric System. The development
consisted of two wells produced
through a three-slot template/
manifold.
This Spring, a third electric subsea
tree was added to the development.
This new tree incorporated the latest
lessons learned since the first two
wells were installed eight years ago,
and introduced the electric Downhole
Safety Valve (DHSV) – the final
element required to complete the full
electric puzzle.
K5F lies in the Dutch sector of the
North Sea. A key component of this
project is using electrical power to
operate the subsea-mounted valves
that are traditionally carried out by
hydraulic power. This technology
becomes even more pertinent
when developing subsea fields with
considerable distances from the host
infrastructure.
“Electric systems enjoy a number of
advantages” said Jan van den Akker,
Product Manager of Control Systems
at OneSubsea, a Schlumberger
company. “Replacing typical
components such as solenoids,
directional control valves, hydraulic
couplings, and accumulators
with electronic components both
drastically reduces the number
of components and improves the
reliability and availability of the
overall system."
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Electric systems provide advantages
such as speed, accuracy, and allowing
direct, real-time feedback. For
example, valves can be operated
immediately at any given time
without the need to wait for
hydraulics to become available
when the subsea accumulators are
depleted.
Removing the hydraulics obviates
the use of large and heavy
topsides pumping equipment.

UT3 Issue 3 Aug-Sept 2016

OneSubsea pioneered the development of
electric subsea technology, creating the
first electric subsea production system,
which has been operating in the North Sea
since 2008. Image: Schlumberger
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All Electric Update
It also eliminates the purchase,
maintenance, and disposal of
hydraulic fluid. Moreover, electrical
umbilicals and jumper cables are
much cheaper and easier to install
than their hydraulic counterparts.

Nuclear Tree

"When the first two K5F wells were
brought onstream, every valve
was electrically operated with the
exception of the DHSV," van den
Akker.

"We see that operators are
more accepting of electric valve
actuators in particular. Although
the total amount represents less
than 1% of the market, this is
changing.

According to van den Akker, the
main focus is now on how to
reduce cost. The original K5F
solution was designed around
maximum availability and reliability.
It incorporated two independent
Electric Subsea Control Modules
(ESCMs). The thinking at the time was
that if there was a problem on the
tree, the operator could leave one
ESCM running while the other could
be worked on.
This has now been replaced by
a new system, which still has full
redundancy but is housed in a single
unit.
"We also wanted to make the
next-generation system more
applicable for longer distance tieback
applications,” added van den Akker.
“To do this, we added optical fibres
into the electronics and introduced a
new power distribution system. This
system allows us to control up to five
ESCMs from one electrical power
communication distribution unit
(EPCDU). In doing so, we significantly
reduce the amount of hardware
required. This results in other
benefits such as reduced operational
expenditure (opex), and because of
the smaller umbilical, reduced capital
expenditure (capex)."
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Historically, most operators have
been reluctant to introduce a
new technology, preferring to be
second. However, in recent years,
and especially driven by the current
market conditions, there has been
modification in the way the two sides
engage.
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"Previously, it was more
challenging to introduce new
designs and operators were
reluctant to consider technology
that wasn’t yet field-proven.
That mentality has evolved,
however, and customers are
less averse to potential risk as
long as the commercial benefits
are large enough and they can
understand the technology.

Sinclair Oil
and Gas's
Well No 12

Surprisingly, the K5 field did was not the first all-electric field. That acolade
belongs to Sinclair Oil and Gas's Well No 12 in Eugene Island Block 175 jointly
owned by El Paso Natural Gas.
It was developed by Stewart and Stevenson in association with the nuclear
division of Martin Marietta corp.
The system was powered by two nuclear generators and, as such, operated
independently of any physical connection with the surface, eliminating the
need for a permanent wellhead platform.
The system included a standard subsea tree with two small radioisotopic
generators, providing 3W of uninterrupted
electric power.
A storage battery was used to accumulate the power. The entire system was
designed to operate unattended for up tp three years. The power source
was sufficient to open and close four 4 ⅟2 in gate valves. The power supply
permitted one complete actuation of every valve once a week with a 400%
reserve.
At the surface was a control panel developed by Chesapeake systems. It
included a control panel able to encode and relay acoustic commands to open
and close the valves as well as provide information on the condition of the
wellhead.

"Some of the recent seabed gas
boosting systems being installed
in Norway have incorporated
large numbers of electric
actuators, maybe 80 to 90 per
device. These numbers are
likely to grow once the market
becomes more familiar with
them.
"Typical examples of electric
actuation are seen on gate
valves, choke valves, ball
valves, fast-acting valves, and
downhole safety valves. When
installing electric actuation,
it is not always necessary to
redesign everything. The electric
actuators can incorporate
field-proven components from
traditional electro-hydraulic
systems," said van den Akker.
One arrangement is a direct drive actuator with a main
electric motor, whereby a low-power electric motor works
against an adjacent mechanical spring module through a
clutch mechanism to keep the valve open. In an emergency,
the power is interrupted and this spring immediately forces
the valve to shut in to a fail-safe mode.
The motor control unit for this can either be located in a
remote area or positioned locally next to the electric drive
motor. An alternative to stored energy in a spring would be
to have local batteries.
The closing time of the valve depends on factors such as
valve size, differential pressure across the valve, the force it
needs to shut it, and available power.

A small, ¾-in gate valve with a pressure rating of 15,000
psi, for example, would typically take 30 seconds to open
and 20 to 45 seconds to close. Such an action would need a
maximum power of 300W.
At the other end of the scale, a larger 5-1/8-in valve with
a pressure rating of 10,000 psi typically takes 30 seconds
to open and 20 to 60 seconds to close. This action would
require up to 6.5kW of power.
If the actuator requires reduced electrical power, this can
be adjusted directly from the ESCM. Another option is to
introduce batteries that can be trickle charged with a low
amount of current. This might not be suitable for constant
operations but it can satisfy some operational needs.
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High Voltage AC Cable
Earlier this year, JDR Cables
successfully reached the end of a
4-year plan to develop a 66kV cable
for the subsea industry. The project
received some initial development
support from the then Department
of Energy and Climate Change, and
has more recently had some support
from the Carbon Trust Offshore Wind
Accelerator Programme.

cable strings might also require a larger
substation to reduce congestion on the
seabed as cables are routed in from
each string."

While ostensibly designed to satisfy
the power distribution demands of
the offshore renewables sector, its
development also has important
ramifications for the oil and gas
industry. Furthermore, it has practical
applications for the next generation of
floating wind turbines sited in deeper
offshore waters.

At the time, many in the oil and gas
industry were expounding on the
economic and safety advantages
of relocating the major functional
components of an offshore platform
onto the sea bed.

At present, offshore wind power is
generated by turbines with a capacity
of 3MW–6MW. These are typically
daisy-chained together in ‘strings’
of turbines by 33kV conductors to
feed offshore substations. These
substations incorporate switching
devices and allow the power
characteristics to be modified
for onward transmission to the
mainland.
In recent years, however, turbine
designers have been looking at a
new generation of improved, largerbladed turbine, able to produce
8MW. For these to be cost effective
they demand commensurate
advances in capacities of cables that
conduct the higher power.
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“If the power generated by these
new turbines exceeds the carrying
capacity of the cable, this either
means that fewer turbines can
be connected on a given line,
and consequently, more cables
are required to share the larger
transmission requirements,” said
James Young, Chief Technology
Officer of JDR Cables. "Instead of
strings of eight turbines together,
the 33kV line might only be able to
accommodate five larger devices
per string. The increased number of
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Back in 2012, JDR recognised the need
to develop higher voltage lines in
order to accommodate any potential
improvement in turbine technology,
but had its eye on another market.

Over the decade, industry had seen
a push into progressively deeper and
more hostile waters. The considerable
costs of building and installing fixed
and floating platforms to exploit these
reserves increased with water depth.
The alternative concept of ‘subsea
factories’ or ‘subsea villages’ became
very attractive. In some case, they
offered the only development
solution. The development of the giant
130trillion ft3 Stockman gas fields lying
under the ice in the Barents sea could
High Voltage Cable

only be developed by tying it back
600km to its the nearest landfall.
Companies such as Statoil and Norsk
Hydro (now Statoil) invested heavily
in the development of subsea
production technology. The company
brought the subsea component of
its Asgard field on line, which will
extend the field life by 20 years and
produce another 220 million barrels.
These new generation of subsea
systems would require new cables
to provide potentially considerable
amounts of power.
“We got into the renewable energy
market through our participation in
the Beatrice demonstrator project
based on a 5MW turbine," said
Young. “We were able to directly
transfer our knowledge from the
oil and gas sector to engineer these
offshore cable systems.”
"Ironically, the experience we
subsequently gained in supplying
cables for larger offshore wind farms,
such as Greater Gabbard and the
London Array projects, has put us in
a better position to develop systems
for the oil and gas market.
"The renewables sector has always
been very cost-conscious because
it has known that government
subsidies would be reduced at some
point. This forced companies to
use innovative thinking and apply
technology to push down costs.
These initiatives can be fed back into
the oil and gas sector as it battles
with the demands for production at
lower prices."
While the new High Voltage
66kV cable shares fundamental
characteristics with the Medium
Voltage power counterpart, there
are notable differences. The
insulation systems in standard higher
voltage cables are typically far less
tolerant to any form of water ingress.
If water does penetrate, this results
is a rapid breakdown of the dielectric
and the insulation fails. Historically,
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High Voltage AC Cable
this situation has been overcome by
incorporating a hermetic barrier such
as foil laminates or lead sheathing.

JDR has developed is better at tolerating
the flexing expected in dynamic offshore
power cable and umbilical applications.

“For many years, the use of lead
as a material in electrical systems
has been discouraged in Equipment
Directives, because of simple
handling and processing issues.

This property makes these high power
cables far better suited to the next
generation of offshore wind turbines.
At present, most wind farms are located
in shallow inshore and coastal waters.
While this means that they can be
securely anchored to the seabed and
that transmission distances to shore are
relatively short, their location does mean
that they miss out on the much greater
wind speeds found further offshore. In
some locations globally, shallower coastal
areas are absent.

A lead barrier layer would also
have higher reactive compensation
needs. We saw that there was an
opportunity to remove the lead
barrier layer and instead, rely on
water tree retardant materials to
produce a ‘wet’ design insulation
system more tolerant to water
ingress at certain electrical stress
levels. We then worked through
qualification, type approval and
performed full-scale accelerated
wet ageing testing over a period of
months.
"We are not aware that fullscale wet-ageing tests have been
previously conducted anywhere
at this voltage level. Previously
ageing tests have been restricted
to smaller model cable sizes and
there has always been a debate
whether these models could be
extrapolated to the higher voltage
cable voltage cable size. JDR were
also interested in testing the cables
in saline conditions, which is not
normally performed for the model
cable testing.
“While we have qualified threecore 66kV AC cable, some of this
knowledge could be applied to
develop similar DC cabling. The
typical limit to transmitting AC power
is around 70 km – 100km, after
which, DC cable becomes the system
of choice.
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One inherent advantage of our
lead-free insulation design is that
it is better-suited for dynamic
cables, than other technologies at
this voltage level. Under cyclical
movement, lead barriers or laminate
structures could be subject to creep,
fatigue and cracking. The system
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This has resulted in a number of
innovative floating turbine designs. As
the transmission cables rise and fall with
the buoyant foundations, this dynamic
movement favours flexibility within the
cable.
"Along with the basic cable designs, we
have developed other key technologies
such as the ability to join long lengths
together in the factory, known as a
flexible factory jointing to allow the
longest possible lengths. We have also
qualified a rigid joint suitable for offshore
installation for either the transition from
one long-length section to another, or
as a repair joint should the cable be
damaged during installation." said Young.
"We also have systems to join the
sections of the conductor and
reconstitute the insulation,."
A challenging part of developing new
technology is that the equipment
necessary to test this is often
unavailable.
"We have worked collaboratively with a
ORE Catapult in Blyth which numbers a
high voltage laboratory as part of their
test facilities," said Young.
"This also meant JDR purchasing
additional test equipment. In another
project we have also worked with Tekmar
to ensure we could understand how
the heat generated in the cable was
dissipated at critical areas along the line."
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Caithness-Moray project gives a
A study of the economic contribution
made by the Caithness-Moray
transmission project has found that
it is supporting the equivalent of
over 10,000 years of employment in
the UK, around half of which are in
Scotland.
Economic modelling included within
a report published today found that:
• Of the £1.1 billion total investment,
almost two thirds (£643.5m) will be
spent with UK-based suppliers and
contractors;
• Over a quarter of a billion pounds
(£265.5m) in Gross Value Added
will be contributed to the Scottish
economy; and
• The project will support the
equivalent of 10,971 years of
employment in the UK, of which
4,975 are in Scotland.
The study also highlights the
difference that the inclusion
of a Living Wage clause in SHE
Transmission’s major contracts
has made to the recruitment and
retention of local staff by small and
medium-sized businesses in the
project’s supply chain.
SHE Transmission is part of the SSE
Group, one of the UK’s leading and
largest Living Wage employers, a
commitment that extends to SSE’s
extensive supply chain.
The Caithness-Moray project is
centred on a 100 mile underground
and subsea cable running beneath
the Moray Firth, using High Voltage
Direct Current (HVDC) technology.
It enables around 1,200 Megawatts
of additional renewable generation
capacity to connect to the national
grid.
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Work on the project is progressing
well, with onshore installation of
the HVDC cable in Caithness now
largely complete. Work to install the
subsea cable is due to get under way
next year, with the whole project on
schedule for completion by the end
of 2018.
The £1.1 billion investment is
the largest single project that
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£ 640m

boost to the economy

SHE Transmission has delivered to
date, following swiftly on from the
completion of the Beauly-Denny line
last year.
The major overhaul of the north
of Scotland’s electricity network is
needed to accommodate the rapid
growth of renewable generation
capacity in the north of Scotland,
enhancing network resilience and
security of supply in the process.

The Caithness Moray Project
The generation of electricity from
renewable sources in the north of
Scotland has been growing fast in
recent years. That growth is forecast
to continue in the years ahead,
with proposed wind, wave and tidal
generators contracted to connect.
To provide the capacity needed
to accommodate this significant
new generation capacity, a major
reinforcement of the transmission
network serving the north of Scotland
is needed.
Scottish Hydro Electric Transmission
(SHE Transmission) is proposing
the installation of a subsea cable,
capable of carrying up to 1645MW
of electricity between Caithness and
Moray. With associated reinforcement
of the existing onshore network, the
project would represent the largest
investment in the North's electricity
network since the hydro development
era of the 1950s.
The cable at the centre of SHE
Transmission's plan uses High Voltage
Direct Current (HVDC) technology to
transport power between converter
stations at Spittal in Caithness and
Blackhillock in Moray. This well
established technology allows the
efficient transmission of large volumes
of electricity across long distances.
Reinforcement of the onshore
transmission network between
Dounreay and Mybster in the north;
and between Loch Buidhe and Beauly
further south will improve the use of
the existing network in combination
with the cable.

Caithness-Moray
area, Scotland
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Equipment
Subsea Innovation
Subsea Innovation has secured a multi-million pound
order from the engineering, construction and service
group Subsea 7 i-Tech Services. One of the largest of its
type in the world, the order will provide 5 ROV-installed
structural pipeline repair clamps. This will form part of
an Emergency Pipeline Repair Systems (EPRS) supporting
pipelines off the North and Northwest coasts of Australia.
The systems will act as contingency in the event that the
main trunk lines transporting the gas need to be repaired.
The five systems cover pipes across a range of diameters
between: 20in and 44in. The project is a significant award

Magnetic Sledge
for the company and follows on from a successful 2015
which delivered a record turnover of over £11m.
The designs will be tested to DNV pipeline tolerances at
up to 328bar and are suitable for operating temperatures
ranging from 0 - 75°C. The design and build process will
be monitored and certified to the exacting standards
of the internationally recognised body DNV. In addition
to clamps Subsea Innovation presently offer a range of
structural pipeline connectors suitable for EPRS amongst
other offshore tie in operations and have earlier this year
delivered a pair of 16in units.

Miko Marine has developed a
magnetic sledge capable of retrieving
ferrous objects from the seabed.
Measuring 2m by 1m, the sledge is
made from aluminium and equipped
with 10 powerful permanent magnets.
When towed over the seabed, the
sledge can pick up objects that may
be covered by sand or silt and achieve
results that would be difficult or
impossible for divers to equal.
Each magnet is suspended
independently beneath the sledge
from a flexible mount that enables it
to pass over rough or broken ground
without damage or becoming snagged.
Capable of working at any depth, the
sledge can be equipped with a video
camera and an acoustic positioning
system such as a Sonardyne Scout
linked to a GPS chart.

Pipeline Repair Clamps
Magnetic Sledge

Helical Buoyancy Riser
Diamond Offshore Drilling and Trelleborg's offshore
operation has announced a joint agreement to
manufacture and market the Helical Buoyancy riser
technology. Developed by Diamond Offshore, this
innovative, patented riser buoyancy design reduces riser
drag and mitigates vortex-induced vibration in offshore
applications and enables improved operational efficiency.
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Helical Buoyancy riser

Subsea Technology & Rentals
have announced a partnership
agreement with Aberdeen based
Subsea Tooling Services (STS) to
hire, service and support their
range of subsea dredging systems
held mobilisation ready at STR
offices. The Predator and Gremlin
range of dredgers will become
the latest offering from STR.

This solution is an alternative to adding fairings or strakes
to the drilling riser and can reduce deployment time
and operating expense. The helical buoyancy design also
improves safety in challenging environments by eliminating
the need for personnel to work below the drill floor to
attach a separate apparatus.
The helical design is the result of several years of
development by Diamond Offshore using computational
fluid dynamics and high Reynolds number wind tunnel
testing.
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STR Partners STS

Diamond Offshore will work with Trelleborg on further
application engineering, data acquisition, testing and
development of Helical Buoyancy applications across the
offshore drilling market.

This new generation of STS
dredge systems can be configured
subsea to either dredge or jet
without the need for ROV /Diver
frame recovery.
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Dredgers from STR
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AUV Market to Continue to Grow
Many sectors within the oil and gas industry are
struggling in the face of low oil prices, however, there are
technologies that are finding success. The Autonomous
Underwater Vehicle (AUV) sector has evolved from an
emerging technology with niche uses, to a viable solution
and an established part of operations in various marine
sectors. A number of companies within the AUV sector
have developed strong reputations as reliable providers of
AUVs but there is potential for further growth.
Douglas-Westwood’s new AUV Market Forecast 20162020 considers the prospective demand for AUVs in the
commercial, military and research sectors over the next
five years. We see demand for units continuing to grow
over the forecast period, with demand in 2020 expected
to be 49% higher than in 2016. This will be driven by
continued high levels of military and research activity as
well as consistent growth from the commercial sector.
The prospects for growth in the use of AUV technology
in the commercial sector are good – as a comparatively
underutilised and developing technology, it will likely
take time for the sector to fully mature. Yet with growing
acceptance from operators and a strong focus on research
and development, demand for AUV is forecast to increase
for the foreseeable future.

life, autonomy and manipulation ability. Currently, AUVs
average under 24 hours battery life and this is significantly
reduced if the unit is required to work in deepwater
– thrusters are one of the largest drains on power.
Consequently, current research is focused on improving
battery life, either through improvements to existing
technology or the introduction of new battery types.
Many of these battery types are still conceptual and are likely
to be a number of years from commercial availability.
Full autonomy is also an important target, many in the
industry have told us that units are; ‘not as autonomous as
we perceive them to be.’ Much of this is linked to battery
life – with units requiring regular intervention for power
purposes – however, it also relates to the current limits of
programming and artificial intelligence.

Emerging Technologies
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In the commercial sector, the future of AUVs is
intrinsically linked with further technological
advancements – the technology is yet to reach a level
where oil and gas operators consider AUVs a vital aspect
of operations.
AUVs have a number of limitations that are hindering
uptake in the commercial sector, these include: battery
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Using AUVs for these tasks reduces costs and limits risk
to military personnel. In recent years, military investment
in research & development has been reduced, with only
specialised projects receiving funding. This is primarily due
to the widespread availability of commercial off the shelf
(COTS) AUVs from a range of different companies – this
was not the case ten years ago.
Specialised projects and unique AUVs are still being
sanctioned and built. A key example is Boeing’s new Echo
Voyager, a 51 foot AUV capable of staying underwater for
over three months at a time.

At a commercial level, improved manipulation ability will
arguably be the most important factor for increased uptake
of AUVs. Units currently have limited ability to manipulate
equipment once they are underwater, limiting their use to
inspection and surveys. This is a major difference between
AUVs and ROVs – the latter can be fitted with arms that can
be controlled manually.
There are a number of projects focused on improving
manipulation ability, including Eelume who have developed
a swimming robot concept. This AUV utilises a snake like
design to allow for better manoeuvrability and will be
capable of adjusting the valves and chokes on subsea trees.
A collaboration agreement with Statoil and Kongsberg to
further develop the concept was signed in April 2016.
Eelume’s AUV design does not require the unit to resurface
in order to be charged. This can take place on the seabed
with the unit sending data up to the surface while charging.
This solution improves a number of issues – increasing
autonomy and removing many of the concerns over battery
life.

Figure 1: Global AUV Demand by Region 2011-2020
Source: Douglas-Westwood, World AUV Market Forecast 2016-2020

including: anti-submarine warfare, mine countermeasures,
oceanography, search & rescue as well as special
operations.

The development of “resident” AUV installations will be
integral to growth of the technology for oil & gas operations.
Future developments could see subsea bases for AUVs that
are based around a series of marginal fields – dramatically
increasing the value proposition. Subsea 7 are one of a
number of companies that already have ‘subsea resident’
AUVs in development.

Despite accounting for the second largest portion of
demand, the research sector will grow at a slower rate
than the other two sectors. Research institutions typically
utilise AUVs for a range of applications and have built units
as research/engineering projects in their own right, or as a
development test bed for new sensors, as well as to gather
field data to support research efforts.
Many institutions now purchase COTS AUVs rather
than build them, however, there is often a great deal of
integration work required in order for the AUV to meet
project requirements. With the rise of modular, easy to
change and open source platforms, this is likely to become
less of an issue within the sector.
We expect demand in 2020 to be 14% higher than in 2016,
rising at CAGR 3%. Research institutions typically do not
require high numbers of AUVs and usually prefer to modify
existing units where possible.
AUV technology was first developed in robotics
departments within US universities – often in collaboration
with the US military. Consequently, North America remains
the largest market for AUV demand, accounting for 61% of
total demand over the forecast. The uptake rate in other
regions has been slower, however, we expect to see some
demand very region. Western Europe is the second largest
market, accounting for 19% of total demand – largely
originating from the military sector.

Figure 2: Global AUV Demand by Sector 2011-2020
Source: Douglas-Westwood, World AUV Market Forecast
2016-2020

The greatest growth in AUV usage is expected in the
commercial sector – predominately from oil & gas
operators. This will be a key market for the technology –
despite the volatility of oil prices – as operators begin to
understand the cost saving potential of AUVs.

Market Forecast

Consequently, the next few years are expected to be
vitally important for AUV manufacturers and operators
– both need to capitalise on increased interest before
higher prices potentially lead to a return to the norm.
However, low oil prices have reduced budgets and stymied
investment in new technology, presenting a barrier to
growth. Therefore, the onus will be on AUV manufacturers
and operators to highlight the benefits of the technology.

The market demand for AUVs is expected to increase over
the forecast at CAGR 10%, with every sector seeing positive
growth due to increased utilisation of the technology.
The military is expected to remain the greatest user of
AUVs with demand in 2020 for over 700 units – 73% of
total demand. AUVs have a range of uses in the military

We expect demand for AUVs from the commercial sector
to grow at a CAGR of 20%, with demand in 2020 105%
higher than 2016. Over the forecast, commercial demand
will represent only 4% of the total, highlighting that the
technology remains a niche solution within the industry.

Gliders are an extremely well established aspect of the
market and are typically used for oceanographic sensing
and supporting military and scientific research. We forecast
gliders based on additional yearly supply and expect
consistent growth to 2020. In 2016 we expect to see 168
additional units utilised, growing to 326 units by 2020. The
vast majority of these units will be based in North America
– representing 70% of total supply over the forecast.

Conclusion

AUV technology is still maturing and research
anddevelopment spend remains high in universities,
research institutions and from commercial operators. AUV
demand is expected to increase substantially over the
forecast, with demand in 2020 expected to be 50% higher
than in 2016 – growing at CAGR 10%. The AUV sector is
one of great promise, the technology has been widely
accepted by the military and is seen as a vital tool in a
number of research areas, yet uptake in the commercial
sector remains limited.
With technological improvements and new designs
regularly coming to market, strong growth in the sector is
expected. However, operators and manufacturers will need
to clearly demonstrate the benefits of the technology if
AUVs are to move beyond a niche solution in commercial
environments.
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Robotics
2G Robotics, NOAA, and OARS Collaborate to Document American Shipwrecks
2G Robotics has recently collaborated with the
National Oceanic and Atmospheric Administration
(NOAA). With the assistance of Offshore Analysis
& Research Solutions (OARS), they have used 2G
Robotics’ underwater laser scanning technology to
create 3D models of some of America’s most nationally
significant shipwrecks.

2G Robotics’ newest underwater inspection system, the
ULS-500 PRO laser scanner with stills imaging camera and
subsea light, was attached to a frame mounted to NOAA’s
vessel, the Storm. DGPS was used for navigation data and a
POS MV and PHINS INS were used for positioning. To assist
further with positioning, the ULS-500 PRO was integrated
with the survey and navigation software, EIVA NaviSuite,
provided and operated by OARS.

Wet mate connectors

Recognised throughout
the industry

As the Storm traversed the waters above the wrecks,
the ULS-500 PRO dynamically captured data. The three
high-profile wrecks the team documented were the
Monohansett, Ogarita, and Haltiner Barge. The ULS-500
PRO generated detailed, to-scale, dimensional records
of these sites, helping to accurately document America’s
maritime history and heritage.
In particular, detailed dimensional data of the Ogarita
had never previously been captured due to resolution
limitations of traditional sonar and acoustic technologies.
The high density data capturing capabilities of the ULS-500
PRO, however, enabled fine-scale dimensional features of
the Ogarita to finally be resolved.
While the ULS-500 PRO captured laser data, 2G Robotics’
SeaShot Imager and SeaShot LED captured and seamlessly
interlaced still images between laser profiles. The SeaShot
Imager is a scientific stills camera that captures images at
the highest quantum efficiency with ultra HD resolution.

Trellborg Manufacturing Line
Trelleborg's offshore operation in Norway is expanding
its production capability with a new manufacturing
line. The addition will complement its current range of
thermal insulation materials by adding Fusion Bonded
Epoxy (FBE) powder coating and polypropylene (PP) to its
portfolio, solidifying the company’s leading position as a
subsea system thermal insulation provider.

Full range of
Ethernet connectors

38 year track record

In addition, to establish and operate the new production
line initiative, Trelleborg will strengthen its team with two
new hires. With a combined experience of over 40 years
working with thermoplastics, Eirik Simonsen and Adam
Jackson, will take on the roles of Thermal Insulation
Business Group Director and Technical Manager.
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The new production line will be built at Trelleborg's
facility based in Krokstadelva, Norway and is planned to
initially occupy 1,000 square meters. The initiative will
add FBE powder coating and PP material options to the
facilities vast range of Vikotherm™ thermal insulation
materials including rubber, silicone, glass syntactic
polyurethane and solid polyurethane. The manufacturing
line should be in production from quarter one of 2017.
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Subsea Inspection
CMS-Geotech Launches New Monitoring System.

Domed Scanning Sonar
Kongsberg Mesotech has introduced
the Clariscan domed scanning sonar.

Image acquired a
domed scanning
sonar

In the 1990s, designers enclosed
transducers in an oil-filled dome to
provide mechanical protection and
eliminate flooding due to O-ring
failure on the exposed transducer
shaft. While the oil-filled dome
solved the O-ring flooding failures, it
introduced beam defocusing in two
conditions, warm and shallow, and
cold and deep.

Image acquired
with Clariscan

The beam defocusing effect becomes
more extreme in cold deep water as
depth increases. Until now, there has
been no solution to this problem,
aside from using a Hi-Res sonar head.
The Clariscan domed scanning sonar
has good image performance.
Kongsberg Mesotech has also
improved sonar performance with
a patented lens that refocuses the
acoustic energy, producing images
that are much clearer. These were all
obtained during deep water testing
in the Gulf of Mexico.
Kongsberg Mesotech say that most
of the 1171 domed sonars can be
upgraded to Clariscan. The upgrade
procedure is essentially the same as
replacing the monolithic transducer
and coupling and only takes
approximately 5 hours.
Kongsberg Mesotech offers the
Clarisan Sonar at the same price
as the 1171 High Resolution
sonar offering fantastic value for
customers. Better yet, customers
who upgrade their existing sonar will
receive superior performance with
warranty extension.
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For this reason, CMS-Geotech has developed a new
monitoring system, VAMP, to maximise the reliability and
robustness of the sampling procedure whilst improving
core sample integrity and efficiencies.
VAMP (Vibrocore Acquisition Monitoring Platform)
and has been put through a series of rigorous field
tests at over 75 locations around the UK in variety of
offshore environments by CMS-Geotech engineers over
the last 12 months and has been proved to increase
sampling integrity and efficiency. It is now used daily in
all vibrocoring operations carried out by CMS-Geotech
using its own in –house built High Powered Heavy Duty
vibrocorers.

Mediterranean excursion for Deep Tow Sparker

VAMP provides the operator with live, integrated
telemetry information on screen. Key features include:

The Applied Acoustics deep-tow sparker, the DTS-500, has recently been
deployed in the Mediterranean Sea on a project with SOCIB, the Balearic
Islands Coastal Observing and Forcasting body. The DTS-500 was deployed
in deep water, up to 500m, at a distance up to 1km from the SOCIB research
vessel.

• Frame inclination – vital for both when there is a
maximum deviation angle specified for engineering
purposes and improved safety against slope instability in
areas of soft muds or shifting sands and falling over due
to tidal current forces.

Designed for high and ultra-high resolution geophysical surveys, the DTS-500
operates from a single industry standard coaxial tow cable up to 2000m in
length, has long-life durable electrodes and integral hydrophone receiver.

• Barrel penetration – real-time indication of penetration
distance and rate of advance enables operator to stop
the test when no useful penetration is being gained
minimising sample disturbance and maximise sample
integrity. Reduction in lost seabed bottom time improves
the operational cycle time with associated cost saving
implications.

“We achieved greater than 60m penetration and with increased data
resolution, up to 15cms. The sub-bottom profiling results were excellent
across the full-working depth range of the DTS-500, “said Project Leader, Neil
MacDonald.

• Power consumption – logging of power consumption
indicates relative difference between different strata in
different locations due to in-situ strength and particle
characteristics.

DTS-500

UTEC Project Completion
UTEC Survey has successfully completed a significant
ROV navigation and seismic node positioning project in
deepwater Gulf of Mexico.
The project, carried out for seismic nodal technology
company FairfieldNodal and undertaken in 2425m of
water, involved use of the latest software and navigation
technologies available to simplify operations, increase
cost savings on an original scope of work, provide greater
precision, increase efficiencies and thereby reduce job
time.
UTEC conducted the project using a combination of
acoustics and inertial positioning technology. A key
element was the creation of an improved navigation
software package incorporating the latest NavView
technology from data and positioning analysis expert
4D Nav. The system provided enhanced and precise
positioning awareness along with the management of
inertial sensors and a bespoke link to FairfieldNodal’s
data acquisition system.

All data is logged continuously and provides reassurance
that the best possible test was undertaken and test
cessation was for a specific and identifiable reason. The
impact of varying the frequency can also be assessed.

The innovative, real-time software enabled UTEC to
integrate three separate positioning modules into one
comprehensive package to increase efficiency and
streamline user operations. It also provided enhanced
graphics capabilities, following the replacement of
existing online navigation, inertial navigation and node
management software.

Further developments will assess the penetration/power
consumption data, accounting for barrel skin friction
and sediment characteristics to give better overview of
relative in situ soil density and stiffness across the project
site.

UTEC Regional Manager (Americas) Dave Ross said: “The
successful completion of this project underlines the value
in applying innovative solutions to increase operational
efficiency and address costs, which is critical in the
modern industry.

• Live video feed of core barrel penetration and seabed
conditions where conditions allow.
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1171 domed sonar

Vibrocoring is an established fundamental phase of
marine seabed investigations, although its importance is
often underestimated. Much vibrocoring is carried out
blindly, ie, lowering the unit to the seabed, vibrating for a
set time and recovering to the surface in the hope that an
adequate sample has been obtained.
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Underwater Vehicles
Testing Facilities
Subsea technology provider Forum
Energy Technologies has unveiled
a deep water test facility and
received industry accreditation for
the calibration laboratory at its new
European Operational Centre in
Aberdeen.
The indoor test tank is one of the
largest in the North-east of Scotland
and is dedicated to testing subsea
tooling and survey sensors as well
as work-class remotely operated
vehicles (ROVs).
Staffed by dedicated personnel,
the test tank and laboratory have
a primary purpose to provide full
control, certification and faster
turnaround in preparing Forum’s
rental inventory for hire. In addition,
the firm will also offer a full test and
calibration service to customers.
The large fresh water tank,
measuring 5 metres x 6m x 4.5m,
is fitted with overhead 10T crane,
lighting, cameras and a viewing
platform.
The calibration laboratory has
been accredited by Valeport and
conforms to traceable procedures
for the recalibration of Valeport
CTDs (conductivity, temperature and

density) and Sound Velocity sensors
and parameters fitted on current
meters, tide gauges, wave recorders
and loggers.
In addition, seven of Forum Subsea
Rentals’ (FSR) engineers have
undergone extensive training
at Valeport on all aspects of the
calibration of CTD and Sound Velocity
parameters.
Forum’s test tank and lab builds
on the company’s industry-leading
subsea facilities across the UK. The
company operates one of Europe’s
largest hyperbaric testing vessels at
Moffat, Northumbria. The service is
rated to 241bar (2400m depth) and
is 2.4m in diameter with a length of
9.7m.
In North Yorkshire, Forum’s ROV
manufacturing facility has a dedicated
System Integration Test (SIT) facility.
This includes an 11m x 9m x 6m tank
which is capable of fully submerging
and flying multiple ROV systems or
complete trenchers.
All Forum UK’s facilities are accredited
with ISO 9001 and are available for
hire.

Forum's Test facility
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Underwater Vehicles

SUBSEA TECHNOLOGY

BlueROV2

Total Analysis

Startup company Blue Robotics has developed a new
high-performance and affordable underwater
vehicle, the BlueROV2. Employing a vectored
thruster configuration that is usually
only seen in high-end vehicles,
the BlueROV2 is smooth
and stable, yet highly
manoeuvrable. It provides
a solid platform to attach
scientific equipment, film
cinematographic quality shots
and explore waters down to a
depth 100m.
Since announcing its first product,
a low-cost underwater thruster
motor, in 2014, Blue Robotics has
been steadily releasing new enabling
products ranging from watertight
pressure enclosures to depth sensors and
underwater lights.
Used in wide-ranging applications from boat inspections,
remotely operated underwater vehicles (ROVs) have
long been in an industry dominated by a small number
of companies, targeting big business and government
applications. The BlueROV2, however, comes in a number
of different configurations, with a standard kit costing just
around $3000.

Above: The BlueROV2 showing the mid- vehicle thrusters.
Below: Diagram of the ROV
Neutrally
buoyant
tether

Buoyancy
Foam

100m rated
4in Enclosure

Standard and HD
Camera Options
Vertical
Thrusters

T200
Thrusters
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Rugged
HDPE
Frame

Vector Thruster
Configuration
All 316 Stainless
Steel Hardware Dimmable Lights 3in Battery
with 135deg beam Enclosure
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Ballast Weight
(200g each)

When it comes to subsea integrity monitoring, make the SMART choice.
Front view of the BlueROV2

The company says that this lower cost is thanks to many
of the same technologies that have made aerial drones
affordable such as open-source Pixhawk autopilot as well

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

Resident ROV

Wreck Survey
A secret mission to persuade Tsar Nicholas II of Russia
to remain in the First World War failed, when Britain’s
Secretary of State for War Lord Kitchener and over
700 sailors, died in the sinking of the warship HMS
Hampshire after it hit a mine off the Orkney Isles.
100 years later, a Saab Seaeye Falcon vehicle operated
by Roving Eye Enterprises, examined the wreck in a
collaborative project with the University of the Highlands
and Islands Archaeology Institute, licensed by permission
from the Ministry of Defence.

POSITIONING
NAVIGATION
COMMUNICATION
MONITORING
IMAGING

baseline position and tracking system designed to locate
subsea targets through acoustic signals.
The survey confirmed previous findings that the ship
capsized and sank following an explosion between the
bow and the bridge, and lies upturned on the seabed in
approximately 60m of water. The hull was also damaged
in places throughout the length of the vessel, exposing
parts of the interior.

IKM Subsea has won a contract from Statoil for ROV
and Subsea services for Visund and Snorre. This 10
year contract has a value of up to NOK 0.75 billion. The
contract may be extended for a further period of 15
years.
For first time, Statoil and IKM will introduce the
concept of RROV (Residential ROV). This represents a
permanently subsea-installed ROV system operated
from a dedicated operational base positioned onshore.
This concept will define future applications of ROV
technology, produce major operational advantages,
and produce a platform for cost savings as compared to
existing ROV concepts.

Sandra Henry, a marine archaeologist from the Institute,
said that the remote survey provided many new
insights into the sinking and wreck of HMS Hampshire,
adding that ongoing work will continue to develop the
knowledge base, revealing new information as they
continue to gather and process data. Although there
have been two previous surveys of the ship, this was the
first extensive mapping of the wreck site since it sank.
Roving Eye Enterprises, based in the Orkney Isles
in the far North of Scotland, were chosen for the
project because of their long experience at working in
demanding sea conditions whilst undertaking precision
filming and survey tasks.
During the mission, they deployed the Falcon with its
low-light camera and a Nexus advanced ultra short
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A breech loading 6-inch MK VII gun
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Underwater Vehicles
FlatFish - A New Generation of Resident AUV
FlatFish, the subsea-resident autonomous underwater
vehicle (AUV), has been recently undergoing qualification
trials off the coast of Salvador, Brazil. It is expected to
begin asset trials in June 2017.
The project is an initiative of Shell, Brazil's National
Agency of Petroleum, Natural Gas and Biofuels (ANP),
Brazilian Company for Industrial Research and Innovation
(Embrapii), the Center for Integrated Manufacturing and
Technology, (SENAI-CIMATEC), and the German Research
Center for Artificial Intelligence (DFKI). The vehicle has
been designed to facilitate underwater inspection of oil
and gas assets.
Repair and maintenance programmes demand the regular
inspection of underwater structures such as offshore
production systems, building foundations piers and
offshore wind facilities. Depending on the water depth,
these inspections are conventionally performed by divers
or remotely operated vehicles (ROVs).
The next generation of subsea fields featuring complex
seafloor production systems, will demand constant
inspection to ensure their safe operation. Continual
monitoring operations are time-consuming, expensive and
rely on good weather conditions and seasonal constraints.

Tail Fin

Tower containing comms

BlueView
Sonar
LED Lamps
Thrusters
Tritech Sonar
Lifting Eye

Thrusters

The requirement of a support base vessel makes ROVs
unsuitable for these duties. Other features of an ROV,
however, such as the ability to position its cameras and
lights close to the inspection target without damaging
the structure, high manoeuvrability and the ability to
hover, are exactly the sort of properties that would
be useful. Many companies have recognised that the
latest generation of AUVs have the potential to fit such
applications.
Deck space is tight on an offshore installation and
launching any vehicle in rough weather can be challenging.
One solution, therefore, would be to operate the AUV in
a subsea-resident mode. This would require a dedicated
seafloor docking station connected to the topside facilities.
Mission data can be uploaded and downloaded while the
AUV is charging.
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A subsea-resident system would have to be robust enough
to function for extended periods, even when exposed to
deep water environment. Issues to be considered include
corrosion, bio-fouling, degradation of seals and the
blockage of moving parts such as thrusters, by sediments
or other foreign objects.
This prompted the development of the FlatFish subsearesident inspection AUV. This initiative is part of a longterm research road map by Shell, in the area of robotics
for oil and gas production. The project has been funded
through a levy which requires 1% of gross production
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2x5kWh
Battery

Front
Camera
Thrusters

revenue from large Brazilian oil and gas fields to be
invested in research and development in Brazil.
The vehicle measures 2.2m in length, 1.05m in width and
stands 0.5m tall. It weighs 275kg in air and is rated for
300m depth. Its open frame design consists of a titanium
sheet/buoyancy foam composite with a welded titanium
launch and recovery hook support. Its smooth fibreglass
cover minimises hydrodynamic drag and reduces
potential entanglement points.
The two 5.8 kWh Lithium-Ion batteries (total 11.6 kWh of
power at 48V) are located in separate titanium pressure
housings while the computer and power electronics etc,

Gemini

60N Ring
Thrusters

are fixed in another two. The caps of
these pressure housings are easily
accessible from the side of the vehicle.
The FlatFish has two computer
systems – one dedicated to the
control, navigation and the mission
management. The other manages the
payload and inspection systems. These
are connected via a Gigabit Ethernet
which acts as the main communication
backbone.
Its propulsion is based on six 60N
hubless, pressure-neutral ring

Bottom Camera

Dual Frequency DVL

thrusters that can withstand most
kinds of debris without being blocked.
They are placed in a rectangular
configuration with two thrusters each
responsible for the primary directions
surge, heave and sway.
This configuration is less agile than
the ROV-type vectored thruster
arrangement, but is much more powerefficient, as full thrust is available in the
desired direction of motion (120N in
each direction).

CP Probe

When submerged, the FlatFish
communicates by an Evologics S2CR
48/78 kHz acoustic modem which
is also usable as an ultra short
baseline (USBL) transponder. It is
also possible to equip FlatFish with
a short (100m) copper tether or a
long fibre-optic cable turning it into
a hybrid ROV. The developers say
that this has been advantageous
during the vehicle development.
When the FlatFish surfaces, the
tower at its stern rises out of the
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The Flatfish being
launched into the
sea

water. This tower houses the main
communication systems. This includes
a 1.6 GHz Rock7mobile RockBlock
Iridium satellite modem for worldwide
communication, a Digi XBee-Pro-868
(868 MHz) long-range embedded
RF modules and a 2.4 GHz ubiquiti
PicoStation M2 HP WLAN system. The
tower also houses a high-power LED
beacon.
The comms tower can be configured to
automatically transmit its GPS position
via Iridium when it has satellite
contact. It is equipped with its own
backup battery.
To assist in navigation, the FlatFish
employs a Tritech Gemini 720i
multibeam imaging sonar as well as
a pair of Tritech Micron sonars for
obstacle avoidance.
One of the most debilitating problems
for any AUV is determining its precise
location while en-route. This positional
error accumulates over distance and
especially increases each time the
AUV turns, a typical motion when
performing an inspection.
Unlike ROVs, autonomous vehicles
do not normally have a base vessel
as a point of reference. Instead, to
compute the current position, the
vehicle has to rely on its KVH 1750
IMU inertial navigation system and
its Rowe SeaProfiler DualFrequency
300/1200 kHz Doppler velocity log
with dead-reckoning, complemented
by a set of different feature-based
localisation methods.

visual inspection of the pipelines
within the asset can be carried out
automatically.

motion algorithm, to generate a highresolution, textured 3D model of the
structure to be inspected.

In a typical oil and gas application,
every part of the asset is in some
way connected to the platform or an
FPSO. The FlatFish carries a threedimensional map of the assets within
its memory. Its layout-aided navigation
uses these connections, normally
flowline, pipelines or umbilicals, as
navigation aids.

The FlatFish also features two
Picotronic LD532-20-3 45-PL green
laser line projectors (20mW at
532nm) which can be switched on
by software. They project a laser
line onto the image of each of the
stereo cameras. With the help of an
automatic extraction system and by
tracking the motion of AUV, the laser
line is also used to generate a 3D
inspection model.

A key part of the Flatfish is its
multimodal inspection system. This
is spearheaded by a high-resolution
multi-beam profiling sonar (Blueview
MB-1350) which is used for general
inspection at great distances or in
very high turbidity (bad visibility). It
is located at the front of the AUV and
can be turned by an electric rotator,
to change the orientation of the sonar
fan between horizontal and vertical.
The FlatFish is also equipped with two
stereo camera systems in the front of
the AUV, one forward-looking and the
other downward-looking. Both use
the same 2k Ethernet cameras, each
supplemented by a set of dimmable
lamps.
The stereo cameras are used, in
conjunction with a structure-for-

Its main advantage is that it works
in high turbidities, although when
under good visibility conditions, it
can support the stereo system by
providing exact distances to a target.
While inspecting, an online model
is generated for both navigation
and verifying the coverage of the
structure.
In June 2016, the vehicle inspection
functionalities and structure base
navigation capabilities of the
FlatFish were examined in a series of
specification compliance tests in a
saltwater test tank at Bremen. These
consisted of the vehicle leaving the
docking station, inspection an oil and
gas structure mock-up and returning
to the docking station.

The navigation system also makes use
of the installations and infrastructure
within an offshore asset to maximise
the possibility of safely reaching an
inspection target, even if this target is
located a long distance away from the
docking station.
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The FlatFish has an opto-acoustic
pipeline and cable tracker. Using this, it
can lock onto the pipeline connecting
its current inspection target with the
rest of the asset and safely find it, even
if the target is several kilometres away
from the docking station. A general
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The Flatfish in operation

BlueComm Underwater Comms
Underwater communications
equipment that enables video to be
transmitted through the water and
unmanned vehicles to be controlled
without a tethered link to the surface,
has been supplied to the Korean
Research Institute of Ships and Ocean
Engineering (KRISO) by Sonardyne
Asia in Singapore, via its Korean
agent, Insung.
The BlueComm 100-series optical
modems will be used to stream
high-definition imagery from
cameras installed on seafloor sensor
platforms and command Crabster,
an autonomous walking and flying
crab-like robot being developed by
KRISO’s ocean systems engineering
department.
Transferring data using subsea
modems provides a reliable
alternative to using cables
underwater which can be expensive
to install and vulnerable to damage.
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However, unlike conventional
acoustic-based devices that use
pressure waves to send and receive
relatively small packets of data at low
bandwidths, Sonardyne’s BlueComm
uses rapidly modulated light emitting
diodes (LEDs) and high power lasers
to quickly deliver very high volumes
of data.
Typically operating in the 450
nanometer Blue Light region of the
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spectrum, data rates of up to 500
megabits per second are achievable
making the technology suitable
for a wide range of underwater
applications that require a high
bandwidth, low latency, bidirectional communications link.
These include harvesting data
from seabed landers using AUVs,
remote video monitoring of science
operations and piloting unmanned
vehicles without the need for a
control umbilical.
When deploying battery-powered
subsea instruments and vehicles,
operating life is always a major
consideration for users.
BlueComm’s unique method of
optical data transmission is however,
also highly efficient, enabling for
example, one gigabyte of data to
be transmitted with the energy
contained within a single lithium ‘D’
sized cell over distances greater than
150m.
The BlueComm modem family is
currently made up of three variants
and to support its work, KRISO has
selected the BlueComm 100 model.
Featuring Ethernet connectivity and
a deep depth rating, the design is
optimised to offer a good balance
between data rate and range in all
conditions, including high ambient
light.
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Crabster, an autonomous walking and flying crab-like robot
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Underwater Vehicles
Calibration Laboratory

Gavia AUVs for S&R
Teledyne Gavia has recently delivered two Gavia AUVs to
the Turkish Air Force through a contract with the Turkish
government support and procurement company Savunma
Teknolojileri Muhendislik Ve Ticaret A.Ş (STM).
The 1000m rated Gavia AUVs will be used for Search
and Recovery applications and will provide the Turkish

Air Force with highly effective deep water, rapid response
capability from a man portable AUV system.
The Gavia systems
as delivered to the
Turkish Air Force
are equipped

with survey grade side scan sonar,
cameras, and utilize a high accuracy
Doppler Velocity Log (Teledyne RD
Instruments) aided Inertial Navigation
System for subsea positioning.
Additionally the vehicles are being
provided with both LBL and USBL
systems (Teledyne Benthos) to better
enable accurate navigation during
deep operations.

The Gavia AUV is an autonomous
sensor platform that is user
configurable by the addition of one
or more sensor, navigation or battery
modules by means of a unique twist
lock system.
The Gavia is a fully low logistics
modular system designed to be
operated from vessels of opportunity
and has the greatest depth rating of
any vehicle in its class.

Subsea Technology & Rentals
(STR), specialists in the design,
manufacture and rental of advanced
subsea technology for the offshore
energy industry has received
accreditation to supply third party
calibration services on Valeport
hydrographic and oceanographic
instruments.
Calibration services are the latest
offering from STR to provide
customers access to local and
efficient asset management services.

Gavia AUV systems have been used
in real world Search and Recovery
missions including the AirAsia Flight
QZ8501, numerous operations from
naval users and the Icelandic Coast
Guard.

Two Gavia AUVs

5000km WaveGlider
A Liquid Robotics Wave Glider swam 2808
nautical miles (5200 km) to the Big Island
of Hawaii after successfully completing a
4-month patrol mission of the Pitcairn Island
Marine Sanctuary for the UK Foreign &
Commonwealth Office (FCO).

56

The Wave Glider began its mission on
November 27, 2015 in the South Pacific,
where it helped the UK FCO protect the
Pitcairn Island Marine Sanctuary against
illegal fishing activities. After successfully
completing its mission, the Wave Glider was
remotely piloted more than 2,808 nautical
miles (5200 km) — through strong equatorial
currents, doldrums, and challenging sea
states — back to port in Hawaii. Along the
way, it collected 9,516 measurements of
meteorological, oceanographic, and marine
biodiversity data over expanses rarely
traveled.
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This data was recently used to support
the worldwide Fishackathon, a program
sponsored by the U.S. Department of State
to promote innovative ways to stop illegal
and unregulated fishing.
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Left: The Seaglider. Right: Above: Map of its route
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Vehicles
6 Orders for AUVs

Robots Working Together

ASV Global is to design and build six brand new
Unmanned Surface Vehicles (USVs) for SeaTrepid
DeepSea.

SeeByte and MIT Computer Science and Artificial
Intelligence Laboratory (CSAIL) are working
together to improve the transfer of autonomy
research and development between different
autonomy systems. Currently users of one
autonomy system, including the architecture and
messaging middleware, are limited in their ability
to utilise an alternative system.

The vehicles will be used in a multiple autonomous
vehicle program developed by SeaTrepid DeepSea
combining USVs and Autonomous Underwater
Vehicles (AUVs) to conduct wide area, high-resolution
surveys.
Derivatives of the established C-Worker range of
ASV Global platforms, the new bespoke SeaWorkers
will each be fitted with an acoustic underwater
positioning system to track the AUVs throughout
shallow and ultra-deep waters.
Using USVs to track the AUVs brings a step change in
operational efficiencies with significant cost savings
compared to using a traditional ship.
Dan Hook, Managing Director, ASV Global said “We
are delighted to be supplying six new USVs into this
ground-breaking project. The SeaWorkers have been
designed specifically as a ruggedised workboat,
capable of carrying large payloads and handling
varying weather conditions and water depths. The
ASView Control System will allow for the reliable and
safe operation of the six vehicles”.
The 7.6m long SeaWorkers are being built at ASV
Global’s production facility in Portchester, UK
before undergoing sea trials and being shipped to
SeaTrepid’s base in Louisiana, USA.
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ASV's Seaworker
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STR Cable Counter
Subsea Technology & Rentals
have acquired the product rights
to Remontec’s cable counter
technology.
Under the terms of the agreement,
STR now own the design and
copyright covering all Remontec’s TCount Cable Counter range and have
commenced a manufacturing and
product development programme to
ensure continued availability.

SeeByte and MIT will enable greater flexibility for
their customers and collaborators to select the
most appropriate autonomy system.

The robust wireless cable counter
blocks are already used by STR’s
customers for various oceanographic
applications and will continue
to complement their expanding
portfolio of specialist technology.

MOOS-IvP is a set of open source C++ modules
for providing autonomy on robotic platforms,
in particular autonomous marine vehicles. The
project is situated at MIT and is widely used in
research programmes worldwide.
SeeByte’s Neptune provides a payload control
architecture, goal based mission planning, and real-time
autonomy engine for Unmanned Maritime Systems (UMS)
to plan and execute autonomy behaviours for both singlevehicle and multi-vehicle missions. Neptune has been used
operationally by various Navy customers including in the US,
Canada and the UK.
In order to provide users of both systems with flexibility,
SeeByte and MIT will develop technical approaches to allow
improved cooperation and collaboration between these
autonomy systems. This is in direct response to customer
requests as autonomy research programs become larger
and more complex, and as customers wish to transfer the
output of their research and development activities into an
operational environment.

T- Count Cable Counter

Forum Receives Order for Three ROVs
Forum Energy Technologies has received
an order from New Orient Marine, to
supply three remotely operated vehicles
(ROVs) for its multi-purpose ice-class
vessel currently under construction in
Singapore.

3000m Observation Class ROV. Forum
will also provide operation and
maintenance training for New Orient
Marine’s personnel, as well as on board
support during the ROV mobilisation.
Forum’s ROV systems are scheduled for
delivery this year.

The order includes two Perry XLX 200
horsepower, 4000m Work Class ROV
systems and one Sub-Atlantic Comanche

New Orient Marine’s new build,

multi-purpose ice-class vessel has
been designed to operate in ambient
temperatures as low as minus 30
degree Celsius.
The first project for the new vessel will
involve subsea intervention, inspection,
maintenance and underwater welding
of existing gas pipeline systems.

Perry XLX 200
horsepower

UT3 Issue 3 Aug-Sept 2016

59

Underwater Vehicles
TOWSCA and SEASCAN for 3 MCM unmanned systems

5000m AUV

ECA Group was recently awarded a
new export contract for the delivery
of three Mine Counter Measure
unmanned systems. This €10M
contract includes the supply of
three INSPECTOR Mk2 Unmanned
Surface Vehicles (USV).

International Submarine Engineering has won a
contract to build a 5000m depth Explorer class
autonomous underwater vehicle (AUV) for the
University of Tasmania (UTAS) and the Australian
Research Council (ARC) Antarctic Gateway Partnership
project.
This Explorer will be ISE’s fourth under-ice capable
AUV that builds on the success of Theseus and the
two Arctic Explorer vehicles owned and operated by
Natural Resources Canada.

These Inspector Mk2 will be fitted
with TOWSCA, a high resolution
towed side scan sonar remotely
deployed from the aft deck. With
its automatic seabed follower, it
can operate in medium water from
10m–100m depth and shallow to
very shallow waters. It completes
the Interferometric Sonar fitted on
the bow mast of the USV Inspector
MK2.
All seabed data gathered by
TOWSCA are real time transmitted
to the control station through the
USV high data rate radio link.
Each of these USVs are also
equipped with a pair of SEASCANs.
The SEASCAN is the new generation
of identification vehicle in the ECA
Group ROV (Remotely Operated
Vehicle) range. SEASCAN is deployed
with a compact launch and recovery
system (LARS) and is able to operate
up to 3h in a range of 1000m
around the USV and in water depths
down to 300m. The USV’s radio link
is used to operate the SEASCAN and
to recover in real time sonar and
video data.

Explorer AUV

The Explorer AUV
The Explorer’s variable ballast system will facilitate
unique science operations such as sediment and
ice sampling. This will be a novel use for Explorer’s
variable ballast system which has been used previously
on Explorer and Theseus AUVs to facilitate parking and
cable laying.

This mine counter measure system
can be operated autonomously
or remotely from a distant control
station. The first system will be
delivered by the end of 2016 followed
by two others in 2017 and 2018.

60

This Explorer AUV will be equipped with an EdgeTech
2205 sonar which incorporates side scan, sub bottom
and bathymetric capabilities in one compact package.

Inspector Mk2 USVs, together with
ECA Group autonomous underwater
vehicles and IT180 unmanned
aerial vehicle constitute the basis
of Robotics Unmanned Mine
Countermeasures systems.
Various payloads and equipment
can be fitted on each of these
drones.
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Explorer’s modular design and good dry payload
volume provides opportunity for the AUV with room
to grow, allowing UTAS researchers to adapt to the
surprises that are inevitable when exploring never
before seen areas of the ocean floor.

INSPECTOR Mk2 Unmanned Surface Vehicle (USV).

New sensors and payloads can be integrated quickly
and easily to adapt to new discoveries.
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Bibby HydroMap equips Proteus
As part of its systems upgrade
programme, seabed survey company
Bibby HydroMap is to install a
full rate dual head RESON T20-P
multibeam echo sounder on coastal
survey vessel Proteus.
Top: Proteus. Below: T20-P
Multidetect data

With an operating frequency of
200-400kHz, the T20-P is comparable
in features to the popular SeaBat
7125 system, with a configurable
beamformer, high-density beams
with multiple detection capabilities,

Despite being compact, the new
SeaBat T20-P is reliable and robust,
designed to withstand the most
challenging marine environments.
This, in addition to the dual receiver
setup providing up to 10x water
depth coverage, greatly improves
survey efficiency and costeffectiveness.
Designed to provide a working
platform for coastal survey
operations, MV Proteus can work
up to 60 miles from a safe haven
under MCA Category 2 and has a
maximum speed of 24kts.

Bluetooth connectivity for rapidCTD
Valeport has developed rapidCTD
which uses automated wireless
Bluetooth data transfer to deliver
the highest quality CTD casts from
underway profiling. It eliminates
the survey downtime normally
associated with profile gathering.
Designed initially to operate
autonomously with the Teledyne
OceanScience rapidCAST
automated underway profiling
system, the new Valeport
automated profiler offers SV casts
without the requirement of an
operator on deck and delivers
near real time sound velocity
profiling data.
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Primarily for use with deployment
systems and targeted at the
shallow water survey market,
the highly accurate rapidCTD
incorporates Valeport’s worldleading technology and can

also be compatible with other winch
systems.

Kevin Edwards, Valeport sales and
marketing manager commented:

The robust automated profiler
includes a conductivity cell designed
for optimum flow-through, a fast
responsive thermistor sensor and
a 0.01% accuracy pressure sensor,
synchronously sampling at up to 32Hz
to deliver the most accurate water
measurements.

“Our new rapidCTD Profiler is an
evolution of the Valeport fastCTD
and rapidSV. It is suited to the
shallow water market, and like all our
products it’s robust, manufactured to
the highest standards using titanium
for maximum durability."

Bluetooth technology makes
communicating with the rapidCTD
fast and simple. Powered by a single
C cell(1.5V Alkaline or 3.6V Lithium
cell) the rapidCTD is fitted with a
solid state, non-volatile flash memory
capable of storing over 10 million
lines of data – equivalent to 5000
profiles to 1000m with a 1m profile
resolution.

Valeport plans to further develop
the rapidCTD by including an
optional Fluorometer sensor and
an enhanced, re-chargeable battery
later this year.
RapidCTD

SEAVENT™ Relief
Valves

Image Credit: NOAA
http://tinyurl.com/p596wtk

SEABATTERY

sales@deepsea.com

For more information, visit:

1 800 487 3775
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Gemini for Unique Group
Tritech International has gained further success with its
Gemini 620pd multibeam profiling sonar through a sale
to Unique Group. With an increased industry focus on
reducing costs without compromising on quality, Unique
has purchased 4 Gemini 620pd sonars to enhance the
company’s expanding rental pool.
The systems include 2 Tritech Gemini Hubs, to enable
an accurate time stamp of data. Initially, the systems
will support submarine cable installation work where
the Gemini 620pd sonars will run in a dual-head
configuration, to provide a wide swathe of highresolution bathymetry data. The systems will also be
used by Unique’s customers to perform high-quality
subsea construction and inspection operations.
The Gemini 620pd is a high-resolution multibeam
echosounder with an effective angular resolution of 0.5
deg offering a fast update rate of up to 50 Hz. Operating
at 620 kHz and capable of providing a sharp 10mm
range resolution,
Gemini 620pd
offers standard
features including
automated bottom
tracking, variable
gate setting and
gate tilting as well
as roll compensation.
Gemini 620pd sonar
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The T20-P is a highly portable
multibeam echo sounder designed
for smaller vessels, and features
a range of features ideally suited
to high quality shallow water data
acquisition.

water-column and intelligent
automation; making the unit a
versatile solution.

Ekinox-D INS Helping Z-Boat
Teledyne Oceanscience has announced that the recent
shipment of a custom Z-Boat 1800-RP to The University of
Washington Tacoma was equipped with an Ekinox-D, nonITAR, inertial navigation system (INS).
Ekinox-D from SBG Systems is an all-in-one survey grade
inertial system which can be directly connected to SONAR
for Hydrographic surveys. Including a Dual Antenna GNSS
receiver, the Ekinox-D combines centimeter-level position
(RTK), with high accuracy attitude, heading, and heave data
in a compact and low-power product. It is the most suited
inertial sensor for applications where accurate motion
compensation and data georeferencing is required in a very
limited space. GNSS Position information is fused in real-time
with inertial data to provide the best performance during
GPS outages, for instance when the USV navigates under a
bridge, or near dense vegetation.
Teledyne Oceanscience Z-Boat 1800’s new ruggedised design
is IP67-rated and incorporates a modular deck structure for
antennas, cameras, and additional sensor mounting, making
this Z-Boat ideal for shallow coastal mapping applications.
The ruggedized package features a unique interchangeable
sensor well design by Oceanscience, which accommodates
a range of instruments. Custom sensor integrations are
available.
Sensors are easily interchanged from beneath the vehicle. A
drone upgrade with waypoint navigation is available to offer
laser-straight survey lines and precise positioning for large
area or repeating surveys.
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Underwater Equipment
Ashtead Rental Fleet
Ashtead Technology, a leader in
marine technology and subsea
services has expanded its equipment
rental pool following a significant
investment in a state-of-the-art
subsea navigation system which has
been proven to deliver faster, more
accurate results in the toughest
environments.

iXblue
RAMSES

The iXblue RAMSES is an acoustic
synthetic baseline positioning tool
with self-contained computing,
for simple, efficient, real-time
underwater navigation.
Coupled with iXBlue
inertial navigation
system (INS), it
delivers extreme
precision in even
the world’s most
challenging seas.
It can be used to
track the position of
subsea structures
without the need for
multiple transponders
or umbilicals,
enabling immediate
and simplified
mobilisation.
Traditionally,
achieving subsea
accuracy required
the deployment
and calibration of
subsurface equipment
– an often lengthy
and very costly
process.
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With the iXblue
RAMSES system,
an ROV can place a
single beacon on the
sea floor and achieve
positioning precision, allowing for
improved operational flexibility,
significant cost savings, improved
operational efficiency and higher
levels of acoustic accuracy.
Houston and Singapore, with agents
in Australia and the UAE.
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MERMAC on Grand Canyon

Oil-in-Water Analyzer
Mirmorax has launched its Desktop
Oil-in-Water Analyzer – the DT250.
The portable instrument provides
efficient, flexible and highly accurate
sample analysis as well as live
measurements of oil and solids in
produced water.
For operators, this will lead to
improved monitoring capabilities and
the flexibility to de-bottle neck various
parts of the processing system. This
will bring new value and optimisation
possibilities to existing separators
and filters, enable targeted use of
chemicals, and ensure the meeting of
all environmental requirements. The
Desktop Oil-in-Water Analyser will also
be particularly suited to challenging
fields that host separation from
different tie-backs with various oil
types in the same produced water.
The new instrument simultaneously
detects oil and solid particles;
calculates the mean size of oil
particles and solids; and provides
other crucial input information, such
as the temperature and salinity of
process water.

The instrument can analyze
fresh produced water samples or
samples that has been stored for
a longer time. The instrument is
lightweight, is ideal as a portable test
instrument that can be mobilized
quickly (fulfilling the weight and size
requirements for offshore helicopter
transportation) and comes in a
robust, weatherproof case.
Oil-in-Water Analyzer is based on
ultrasonic measurements in which
individual acoustic echoes are
characterized using advanced signal
processing. A highly focused acoustic
signal is transmitted directly into the
produced water and the reflection
and absorption of the signal
provides a wide range of accurate
measurements. The analyzer is
designed to manage the lower range
(0-250 ppm) of oil and particles and
delivers accurate classifications of
particles and size distributions.
The integrated design also includes a
separate chamber where the sample
is analyzed with a stirrer keeping the
sample homogeneous at all times.

Desktop Oil-inWater Analyser

Fugro Completes Metocean Data Acquisition

Canyon Offshore has opted for a
MERMAC electric winch solution to
empower the safe and efficient handling
of ROV systems on board the latest two
additions to the ‘Grand Canyon’ family
of advanced offshore support vessels
MacArtney has supplied a total of four
winch systems, all featuring active
heave compensation (AHC) allowing
Canyon to launch, operate and recover
their ROVs under rough sea conditions.
The ‘Grand Canyon’ vessel range
comprises three identical ships (Grand
Canyon I, II and III) delivered between
2012 and 2016. All the ‘Grand Canyon’
vessels are delivered with the latest
technology and powerful systems
in order to maximise performance,
flexibility and (cost) efficiency.
The vessels are able to perform a broad
range of subsea operations with high
manoeuvrability and DP3-class station
keeping for enabling work in severe
weather conditions. All ‘Grand Canyon’
vessels will feature a 250 t heave
compensated crane, as well as dual ROV
systems.
Installed inside the port and starboard
hangars of the Grand Canyon II and
III, each of the MacArtney MERMAC
R40 winches will be utilised to deploy
two ea. 3000m rated work class ROV
systems which form the backbone of
the subsea intervention toolkit of each
vessel.
Enabled by an integrated AHC system,
the winches are able to actively filter
out the effects of vessel motion (heave,
pitch and roll) hereby allowing Canyon
to expand its window of ROV operation
and substantially reduce weather
related downtime.

Grand Canyon

Fugro has completed a 33-month period of metocean data acquisition for
Hess Ghana Exploration Limited. Measurements were made at three locations in an area offshore western Ghana known as the Deepwater Tano/
Cape Three Points block, in water depths of approximately 2,400 metres.
The data are to be used by Hess in support of its operations in Ghana.
A Fugro-manufactured Wavescan buoy was deployed to measure waves,
currents and meteorological and seawater parameters, with real-time data
displayed on a project-specific webpage that was accessed by Hess via a
secure log-in. A long mooring was deployed, measuring current profiles
over the complete water depth, as well as seawater temperature and
salinity. Fugro also deployed a short mooring to acquire near seabed currents. Data from both current moorings were stored on board the instruments’ internal memories and recovered during each of the service visits
which were at three-month intervals.
Over the life of the project Fugro utilised vessels from its fleet, including
the Fugro Frontier, to accomplish the nine site visits required, as well as
vessels from the spot market. With the aim of pro-active cost reductions,
vessel and personnel mobilisations were minimised by combining site
visits with other Fugro operations in the region. After each service visit
the metocean measurements were processed, analysed and reported to
provide Hess with quality controlled data detailing the metocean conditions in the area.
The information will be utilised for a number of engineering activities
including riser and facilities design, fatigue calculations and operability
calculations, as well as assisting decisions for physical construction at the
field.
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OSIG
MMT Archaeological Contract

Fugro Investigation

Fugro is to commence a major programme of offshore
geotechnical investigations under a contract awarded
by Indian oil and gas company, ONGC.

MMT has won a contract award with the Black Sea
Maritime Archaeological Project (Black Sea MAP) for
archaeological and geological scientific surveys at the
Black Sea.
The second season of the project will be performed
during September 2016 from the vessel Stril Explorer
and will consist of detailed seabed mapping, inspections
and geotechnical sampling in close co-operation with the
project scientific team.

Valued at approximately USD 26million, the contract
involves site investigation work to gather geotechnical and geohazard data at the field, which is located
in the KG-DWN-98/2 block off the east coast of India.
The information will support the design and subsequent installation of wellheads, manifolds, platforms,
FPSO anchors, umbilicals, pipelines and flow lines.
Fugro will deploy its deepwater geotechnical vessel,
Fugro Voyager, which will perform the work in water
depths ranging from 50 to 1,500 metres. The fieldwork will be followed by extensive laboratory testing,
data analysis, interpretation and integration with
other data acquired by Fugro.

The primary survey tool on board will be the SROV
“Surveyor Interceptor”, jointly owned and operated by
MMT and Reach Subsea. The SROV is the most efficient
tool available for detailed mapping of large areas at deep
water, and it has proven an excellent performance and
track record at various projects throughout 2015 and
2016.
Black Sea MAP is a major investigation of the prehistoric
and historic archaeology of the Western Black Sea,
focusing on prehistoric changes in sea level. In scale
and scope it is the largest such project ever undertaken
of the submerged cultural heritage of Bulgaria and will
contribute to the enhancement of the record of human
activity in this region.

ROVOP
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Independent subsea remotely operated vehicle (ROV)
service provider ROVOP has announced over $4million of
contract wins spanning the North Sea, Gulf of Mexico, West
Africa and Europe.
The contracts are with several new clients across a number
of sectors and include construction support, cable lay and
protection, survey and inspection repair and maintenance
(IRM).
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Fugro deploys deepwater geotechnical vessel, Fugro Voyager, for ONGC works offshore India’s east coast
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Oceanography
Cargo Shop aiding Oceanography
Measuring devices being installed on a cargo
ship will provide oceanographers with vital
data on the oceans’ ability to slow the build-up
of carbon dioxide in the atmosphere as part of
a major new collaboration between industry
and the National Oceanography Centre (NOC).
The cargo ship belongs to the China Navigation
Company (CNCo) who are partly funding this
project. Scientists from the NOC, will work
with CNCo using its multi-purpose vessel, m.v.
Shengking to record changing patterns in the
flow of carbon dioxide between the air and
oceanic surface waters. The data will be sent
immediately to the scientists via satellite.
The oceans play a major role in reducing
the rate at which the planet is warmed, by
absorbing carbon dioxide from the air. There
is also evidence that as the oceans absorb
more carbon dioxide they become more
acidic – threatening the health of calcareous
ecosystems like coral reefs. It is therefore
essential to know where and how carbon
dioxide is entering and changing the oceans.
The route of the m.v. Shengking takes the
ship across the Pacific Ocean from Canada to
Australia. It will link up with the Institute of
Oceanographic Sciences (IOS), Canada and
the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) in Australia for
sample analysis and technical support when
the ship is in port. A team of people from
NOC and Campbell Ocean Data will install the
equipment on-board in Vancouver this month.
The instruments and electronic systems are
designed to be exceptionally sensitive yet
require minimum maintenance. They also
need to be robust enough to survive life in
seawater and extreme temperatures and
humidity.
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A water circuit will be installed on the ship in
parallel to the ship’s cooling water unit. As the
water flows through a special tank, carbon
dioxide will be measured along with dissolved
oxygen, temperature, chlorophyll, turbidity
and the salinity of the sampled water. The
data are recorded in the engine room along
with the ship’s GPS position and atmospheric
data collected from instruments on-board.
The record is then transmitted to the National
Oceanography Centre, where it will be
checked and transferred to a live web page
and made available to the global scientific
community.
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Underwater Vehicles
SOI ROV SuBastian
After a month of completing rigorous tests in
the open ocean off the island of Guam in the
western Pacific, the new Remotely Operated
Vehicle (ROV) SuBastian is returning to shore.
Schmidt Ocean Institute (SOI) has been
working this summer, testing and integrating
its new ROV from aboard its 272 foot
oceanographic research vessel Falkor
The 25-day testing placed ROV SuBastian
in real-world conditions, demonstrating its
functionality as a modern research tool with
innovative systems. The ROV tests and trials
included 22 dives and more than 100 hours
underwater. Now that the vehicle has been
tested, the team is working on making tweaks
and improvements so that SuBastian is ready
for its first research cruise later this year,
visiting the Mariana Back-Arc in Guam. The 4K
high-resolution video footage collected with
SuBastian will be openly shared with scientists
and interested public around the world.
The ROV is connected to an umbilical tether
that powers and transfers data for live
video telepresence operations, resulting
in SuBastian’s ability to potentially stay
submerged and explore for multiple days at a
time.
This is the first submersible vehicle that SOI,
founded by Eric and Wendy Schmidt, has
designed and built. ROV SuBastian was built
to meet the needs of scientists aboard Falkor,
while considering the well-being of the entire
marine environment. The ROV is designed
to go to depths of 4500m (2.8 miles), and
will be suitable to support high resolution
seafloor mapping, photomosaicing, video
and image gathering, and collections of rocks,
animals, and seawater samples. SuBastain is
equipped with a versatile array of power and
data interfaces to enable integration of a wide
range of add-on deep sea instruments and
samplers that oceanographers may need to
support their deep sea research.
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Schmidt Ocean Institute provides
collaborating researchers and scientist’s
free access to research vessel Falkor, as well
as expert technical support in exchange
for a commitment to openly share and
communicate the outcomes of research,
including the raw observations and data. With
many ROV research cruises foreseen through
at least 2018, there certainly will be lots to
learn with SuBastian.
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Underwater Vehicles
SOI’s research vessel, Falkor, has been operating
with Sonardyne’s Ranger 2 Ultra-Short BaseLine
(USBL) acoustic positioning system since 2012.
During that time, the system has provided scientists with the ability to track equipment down to
abyssal depths in excess of 5,000 metres.
Based on their extensive track record with Ranger
2, SOI and Sonardyne worked together to configure an integrated navigation solution for SuBastian.
This resulted in the supply of a SPRINT Inertial
Navigation System (INS), Syrinx 600 kHz Doppler
Velocity Log (DVL) and a Wideband Mini Transponder (WMT), all of which is compatible with the
Falkor’s existing Ranger 2 topside hardware.
Now in its third generation, Sonardyne’s SPRINT
exploits the long-term precision of acoustic positioning with the continuous availability and fast
update rate of inertial sensors. This combination
provides robust vehicle positioning during periods
of challenging acoustic conditions and helps to
improve sensor data quality and vehicle control.
Uniquely, SPRINT supports dual gyrocompass and
INS operating modes, meaning that SuBastian’s
pilots and science teams will be able to rely upon
its output simultaneously. Its new, lightweight
titanium housing also provides valuable space and
weight savings that can instead be used for scientific payload or samples.
SuBastian is also now one of the first research
vehicles in the world to benefit from Sonardyne’s
recently introduced Syrinx DVL. DVLs are an important element of any ROV’s navigation system
as they enable the vehicle’s velocity and distance
travelled to be measured. When tightly integrated
with INS, acoustic and depth observations, a true
estimate of the vehicle’s position can be calculated.
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Syrinx differs from other DVLs in that it offers high
altitude (up to 175 metres) navigation capability
normally only available from a 300 kHz DVL with
the high precision and accuracy of a 1200 kHz DVL.
Its adaptive bottom lock has been demonstrated to
provide consistency and reliability over challenging
and changing seafloor topography, which together
with its high update rate, will enable SuBastian to
undertake complex missions in any environment.
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Completing the navigation suite for SuBastian is
WMT, a high-power USBL transponder built upon
Sonardyne’s latest 6G (sixth generation) wideband
acoustic architecture that provides robust, high
update rate positioning in any water depth, shallow or deep.
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Underwater Vehicles

The Navigator enhances the
capabilities and safety of divers.
While the sonar and navigation
features of the Navigator are its main
attributes, each system may also be
equipped with a number of optional
mission-specific sensors and imaging
systems including video cameras,
metal and radiation detection
devices, underwater and surface
communication links, supplemental
positioning systems, beacon locators
and more. The Navigator's DiveLog
software brings all of this collected
data together in one program where it
is time-stamped and geo-referenced.
The powerful but user friendly
software provides a report editor.

Navigator, diver-held sonar and navigation system

E

The technology has eliminated the
use of commercial divers, work class
remotely operated vehicles (ROVs)
and dive support vessels – resulting in
improved safety, decreased downtime
and cost savings of up to 90% for the
operator.

N

Divers will be able to cover expansive
MCM area searches as well as shallow
water security operations. With
Denmark’s selection Shark Marine
now supplies 18 of the worlds navies
with the original Diver-held Navigation
system.

internal ballast tank inspection on the
same FPSO facility. The next inspection
campaign will eliminate requirements
for confined spaced manned entry into
the ballast tanks, further highlighting
the wide range of benefits associated
with this new technology.

Press Relations l Technical Writing
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Developed by the Perth-based team,
the inspection was completed using
the Mini ROV CSSTM technology in
May 2016.

neptunesubseamedia@gmail.com

The inspection was approved and met
the classification requirements of a
complete intermediate UWILD survey
when witnessed by an independent
onsite Lloyds Register surveyor.
Work is now underway to use the
Mini ROV CSSTM technology for

T U N E

In a world first, Geo Oceans has used
new subsea robotics technology to
complete a diverless UWILD (under
water inspection in lieu of drydocking) hull inspection of a floating
offshore production storage and
offloading (FPSO) facility located off
Australia’s north coast.
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The Danish Navy has selected Shark
Marine Technologies’ Navigator, diverheld sonar and navigation system.
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AC-ROV Powering the Future
Diverless UWILD

The Glasgow Science Centre recently opened
their new Powering the Future exhibition. It
occupies half of Floor 2 of the Glasgow Science
Mall shining a spotlight on one of the biggest
challenges facing modern society; the future of
our energy supply.
Through a series of over 60 interactive exhibits,
they ask visitors how we can meet increasing
energy demand reliably, and at an acceptable
economic and environmental cost. The AC-ROV
100 gives visitors the experience of piloting an
underwater micro ROV. The budding pilot will
be able to fly through 8” pipe which is located
in the purpose built tank.
From feeling the force of wind in a hurricane
booth, piloting an underwater ROV and
generating power in a dance-off, visitors will
learn about ways we can harness energy and
recognize the benefits and limits of different
sources. From how energy is generated, to how
it is transformed, stored and transmitted, you
can discover what happens behind your power
switch.
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AC-CESS would like to wish the Glasgow
Science Centre every success with the new and
exciting exhibition.
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AC-ROV at the Glasgow Science Centre
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Vehicles
FOCUS 2 ROTV for WTD 71
Developing new underwater technologies
for the German navy is the responsibility of
WehrTechnische Dienststelle, WTD 71. Earlier this
year, it selected a MacArtney FOCUS 2
ROTV system as the highly stable and flexible
instrumentation platform it needed for their
research and development aims.
With the purpose of testing SAS sonar
technologies for mine detection, a full scale
on-site demo of a Raytheon ProSAS installed on
a FOCUS 2 ROTV system was organised for WTD
71.
The advantages of the FOCUS 2 ROTV as a flexible
instrumentation platform were recognised by the
researchers at WTD 71. They soon came up with
new ideas for other applications in which the
FOCUS system could be used for their research
activities. As a direct result, WTD 71 came up with
a set of requirements for integration of various
sensor configurations
FOCUS 2 was supplied with a number of standard
off-the-shelf products. These included:
l MacArtney LUXUS compact low light cameras
l ORE Trackpoint 3 USBL transponder
l Valeport MiniSVS sound velocity sensor
l Imaginex FL forward looking sonar
Additionally, the FOCUS system was prepared for
installation of:
l Raytheon ProSAS synthetic aperture sonar
l Reson multibeam sonar
l Kearfott INS
l Finally, a special interface was developed for
integration of a range of WTD 71 developed
sensors.
The NEXUS based multiplexer telemetry system
is an integral part of the standard FOCUS
ROTV system and capable of multiplexing and
transmitting data to the surface from all of the
above sensors in real time. This enables the
researchers to evaluate the sensor data and
performance instantly.
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FOCUS 2 ROTV
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Renewables
Pump Foundations
The offshore wind industry is continually looking for ways
to reduce costs. As part of this drive, the Danish company
Universal Foundation has found a way to install its mono
bucket by using the force of nature.

of installing the suction bucket to the seabed. With the
subsea pump frame installed on top of the suction bucket,
installation is effected by evacuating water out of the
bucket by which the structure is sucked to the seabed.

Universal Foundation is an offshore foundation company
responsible for bringing the mono bucket to the offshore
wind industry. A unique concept in offshore wind
engineering, the mono bucket combines the key benefits of
a gravity base foundation, a monopile and a suction bucket.

The evacuation process creates a water-vortex inside the
bucket that levels out any slope in the soil top layer, thus
enabling full contact with the seabed without any seabed
preparations.

The installation of the mono bucket depends on one key
installation tool – a reusable click-on suction pump unit.
MacArtney has delivered this complete ‘click-on unit
system’ containing the click-on subsea pump unit, a winch
installed with lifting umbilical and Focal electric-fibre optic
slip ring, an A-frame and a control and power container,
which is mounted on a flatbed for the click-on unit.
The MacArtney scope of supply also included various
junction boxes, all harness cable infrastructure and more
than 150 SubConn connectors, a complete SCADA system
with integrated PC for controlling valves and pumps and for
data acquisition.
The system is an important integration part of the process

Universal Foundation joined forces with Statoil, Dong
Energy, E.ON and Statkraft in a trial installation campaign.
The trial installations were completed across a range of
challenging soil conditions including soft clay, moraine clay
and boulder bank clay – with sand spikes and layers - clay
crust, sand and silt.
The result was 29 successful installations in 24 days across
three major ‘Round 3’ offshore wind sites at Dudgeon,
Dogger Bank and Hornsea. Installation cycles of only 7
hours were achieved at Dogger Bank.
The reduced equipment spread and short installation
cycles make installation highly cost-effective. This
campaign verified and furthered findings from previous
installations which remain on site in the North Sea.
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Subsea foundation on deck. Image: Universal Foundation’
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Pump on the subsea foundation on deck.
Image: Universal Foundation’
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Infield Systems
Oil and Gas Industry Forecast

Wind Jacket Roll-Up
As part of a major wind farm project,
ALE was awarded the contract
for rolling-up and jacking-up the
Dudgeon Offshore Wind field
transformer platform jacket. It was
also charged with loading-out the
jacket and topside at the fabrication
site in Lowestoft, Suffolk.

By Michael O'Neill
The 954t jacket was built on its side
and then rolled up to the vertical.

using ALE’s AK912 and the LR1600-2
cranes.

Prior to the roll-up operation, four
jacking towers were set-up with the
first layer of bracing, which saved
several days of set-up/ installation
time. The roll-up was carried out

The next operation was to raise the jacket
onto the suction piles. This was carried
out not by crane, but by ALE’s Mega Jack
800 jacking system. This is the first time
that it had been used in the UK.

To perform the jack-up, suction buckets
were positioned under each of the jacket
legs and SPMT trailers were used to
manoeuvre them into place.
The Mega Jack 800 held the jacket in place
whilst the suction buckets were welded
to the jacket by the client’s operatives.
schedule.

Thursday, 16 June 2016

A thinner than usual crowd gathered at Imperial College
London’s Skempton building to hear the latest industry
forecast from energy analysts Infield Systems. The low
attendance was blamed by long-time London meeting
chairman and SUT chief executive Bob Allwood on the earlier
England match in the Euro 2016 championships. A suggestion
by a more pessimistic attendee, over the post-talk wine
and cheese, that most of the remaining subsea oil and gas
industry had been present in that lecture hall was surely
hyperbole.
Here to forecast the future of the Oil and Gas industry was
veteran energy analyst Kieran O’Brien. Having joined Infield
Systems (recently acquired by global energy, metals and mining
research and consultancy group Wood MacKenzie) as an
Energy Researcher in 2012, Kieran has worked on a selection
of bespoke and in-house projects with a wide ranging remit.
He developed the InfieldROV market modelling tool and now
focusses primarily on the vessel and ROV markets.
Dark clouds were gathering in the sky over South Kensington,
threatening one of this summer’s regular London
thunderstorms. The attendees perhaps dared to hope that
Infield Systems’ updated macroeconomic overview and
market forecasts for the Oil and Gas industry and various
other sectors within the industry would give a glimpse of blue
skies on the horizon.
With a disclaimer advising that none of the following should
be taken as investment advice (optimistically assuming that
we temporarily down at heel underwater technologists
would be in a position to do anything about it anyway),
Kieran embarked upon a comprehensive industry forecast.
The industry audience was soothed by a potential “new
hope”: a prediction of an upward trend in the oil price with
short spikes caused by market reaction to shocks in supply
or demand (such as forest fires in Canada or belligerence in
Nigeria).
This rise could be enabled in the by such events as
international conflicts in oil producing regions and massive
geopolitical shifts, or more prosaically by a return to
economic growth in Europe and an increase in demand from
China. Conversely if these don’t come to pass, combined with
a comeback for shale technology, continued high output from
OPEC and new supply from Iran, the oil price could remain
lower for much longer.
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Beginning to answer a question regarding bankruptcies in
the offshore industry, our speaker’s voice was drowned out
by a peal of thunder from the breaking storm. “Appropriate
conditions,” commented one wag in the audience, but
Kieran’s summary suggested that the ultra-Deepwater sector
could have a bright future ahead. Closing the proceedings,
Bob Allwood thanked Kieran for the presentation and valiant
efforts in talking over the thunder and invited all present to
stay for the traditional cheese and wine.
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“All-Subsea”: Feasibility Assessment of the Subsea Factory Concept
Cranfield University MSc Group Project Presentation
By Samuel Eka

Thursday, 12 May 2016

Chairman: Alex Hunt, Technology
Director, Woodview Technology
Limited

each sequential processing step of
a full process-facility on the seabed
to identify items that require further
development and qualification”.

Cranfield University Speakers: Project
Team – Oboho Asanwana, Emmanuel
Ikpeme, Seyed Masoud, Saviour
Okeke, Petros Panagakis and John
Sagoe.
Venue: Imperial College London,
Skempton Building.
The evening of the 12th of May saw
SUT host an industry audience for an
interesting presentation delivered by
Cranfield MSc students on their MSc
group research project.
The students discussed the
technical feasibility of undertaking
an all-subsea field development - a
much discussed concept within
the industry which seeks to totally
eliminate the use of any floating
production facilities by transferring
all production and processing
underwater.
The Chairman, Alex Hunt, introduced
the topic by referencing a recent
DNV GL position paper which
discussed various process steps to
manage raw fluid streams for an allsubsea scenario.

82

With the simplified process layout
being limited in scope, Cranfield
MSc students were given the task
of expanding the work carried out
by DNV GL, by adding as many
process steps as possible and
critically analysing each step based
on technology readiness levels (TRLs)
for each process module to in order
to determine the maturity of the
subsea factory concept.
The project goal was to “assess
the technical feasibility and
operational desirability of locating
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Full wellstream processing generally
consists of 2 or 3 parallel streams (oil,
gas and water). Depending on the
field’s characteristics, each stream
could consist of a number of processes
such as compression, boosting,
separation, heating, etc. (including
storage). For each processing step in
sequence, students were required to:
• Identify different possible technology
solutions, the major equipment items
and monitoring/control requirements.
• Assess the suitability for subsea
deployment based on technical
feasibility and operational desirability,
providing recommendations on
solution and location (i.e. subsea or
onshore).

robustness. Examples were drawn
from existing subsea processing
developments such as the Statoil’s
Åsgard subsea dry-gas compressor
which scores high on safety but low
on OPEX (high cost) due to high
power consumption.
Other field concepts such as the
Gullfaks subsea wet-gas compressor
(Statoil) and Ormen Lange subsea
dry-gas compressor (Norske Shell)
also score high on safety.

The students also concluded that
subsea oil storage may also be a
suitable option for smaller fields and
remote locations.

The students were given parameters
based on a large volatile oil field
scenario of 150,000 bpd oil processing,
250 MMSCFD gas processing, 120,000
bpd water processing, 180,000 bpd
water injection, 5% CO2, 0.5% H2S,
2,200m water depth and 100 km from
landfall. This was based on a Santos
Basin “Replicant” FPSO, offshore Brazil.

Gas stream: For the gas stream,
cryogenic requirements cause the
process chain to break at the NGL
modules (NGL recovery, separation
and storage modules). However, the
removal of gas impurities is feasible
with the use of semi-permeable
membranes.

The students also assessed existing
technologies based on ease
of maintenance, flexibility and

It would therefore be more practical
to have the complicated production
processes onshore rather than
subsea due to ease of accessibility
and lower OPEX. For the oil stream,
desalting may not be required due
to downstream refining processes
carrying out this function.

DNV-GL study scope (image © DNV GL)

Conclusions
Oil stream: Analysis of the oil stream
shows that the process chain breaks
for subsea processes requiring
desalting or mercury removal, as
more work is required in technology
qualification for subsea deployment.
In such situations, the students
recommended crude oil transport
via single-phase pumps to onshore
processing facility.

• Identify technology gaps and
recommend areas for further
development.

The students argued the case for the
subsea factory concept as it improves
personnel safety and solves the
problem of space on topside. It was
also highlighted that proximity to wells
provided by the subsea factory greatly
increases hydrocarbon recovery.

Commercial feasibility: Alex Hunt
rounded up the presentation
by discussing the major issues
surrounding the commercial
feasibility of the subsea factory
concept. Subsea gas production
would generally require a
gas reception terminal to be
constructed at shore.

Water stream: Although the
requirements for water polishing
and seawater treatment are
largely dependent on reservoir
rock properties, the technologies
for subsea water processing are
fairly mature (moderate to high)
as the only major challenge to full
scale all-subsea field deployment is
water handling for ultra-deepwater
applications.

The Q&A session concluded a
fascinating presentation, with
guests being treated to fine
refreshment of cheese and wine.
DNV-GL study scope (image © DNV
GL)

Student’s adopted processing scope with recommendations (image © Cranfield University)

Student’s adopted processing scope
with recommendations (image ©
Cranfield University)

OI 2016 Student Careers day
“Bright and early on 17th March,
50 graduates, students and PhD
students ventured to the Oceanology
International exhibition at the Excel
Centre.
Armed with bacon sandwiches, the
attendees from universities such as
Cranfield, Liverpool and Plymouth
settled in to gain some insight
into obtaining a job offer in the
competitive oil and gas industry.
The chair for the event was Farnaz
Ghasemi, representative of the SUT+

committee and Project Engineer –
Field developments with ADIL.
Presentations were given by Chetan
Laddha - Technology Management
Consultant with OTM Consulting,
Arabella Walker - Subsea Engineer
for Jee Ltd, Kevin Cortial - Naval
Architect with Eni Engineering E&P,
Dornaz Ghasemi - Subsea Engineer for
Wood Group Kenny, and a particularly
inspiring speech was given by Thomas
Bennett – Data Engineer / Logging
Geologist with Halliburton Sperry
Sun who had many doors close on

him before getting his job including
spending a month sofa surfing in
Aberdeen before striking lucky!
Afterwards, audience questions were
fielded by the panel before further
networking over coffee.
The final take-home message for
attendees was to be persistent, be
creative and not give up! The event
was very successful and hopefully
some of the students who attended
the event will be seen in the industry
one day.”
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Rethink.
Reinvent.
Reimagine.

SM

Discover the upside in this down cycle.
We are aggressively helping operators reduce
capital investments and improve returns by
transforming the way we all do business. By
working with us to rethink, reinvent and
reimagine field developments, you can
dramatically reduce overall costs. We will
leverage a new generation of standardized
equipment and innovative technologies to
squeeze unnecessary cost and time from
the value chain. Talk to us today. Because
it’s clearly time for a change.
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