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News
Amethyst

Helix OneSubsea Schlumberger

Seatronics 2G Robotics

Technip has been awarded a contract by Stone Energy
to supply flexible pipe and install it on the Amethyst field
which is located on block Mississippi Canyon 26, in the
Gulf of Mexico.

Helix Energy Solutions, OneSubsea and Schlumberger
have announced definitive agreements for their nonincorporated alliance, formed to develop technologies
and deliver equipment and services to optimise the value
chain of subsea well intervention systems.

Seatronics and 2G Robotics have
announced a global sales and
distribution partnership.

The first part includes the detailed engineering,
procurement, fabrication, assembly and testing of a 5in
production static riser (almost 9km
long) as well as all associated
hardware.
The second award covers the
installation of the pipe as a tieback
to the Pompano fixed platform,
in approximately 395m of water
depth.

Deep Blue

The flexible pipe will be
manufactured at the group’s
Asiaflex Products facility located
in Tanjung Langsat, Malaysia. It will
be installed using the Deep Blue, Technip’s deepwater
pipelay vessel.

McDermott

McDermott's Derrick Barge 50 (DB50) recently
completed the installation of a drilling and production
platform in the US Gulf of Mexico continental shelf that
included the heavy lift of a 3250t
jacket. This lift establishes the
record for the largest jacket lifted
by the vessel to date.
The six-pile jacket was lifted by
the vessel in tie-back mode over
the stern in waters 391ft deep
over an existing well site.
Piles were driven to a designed
penetration of 430ft and a 2300t
drilling and production deck was
then installed it.

Installation

Following this successful project execution, McDermott
was awarded further transportation and installation
contracts that are expected to be executed by the DB50
in during the first half of 2015.

Island
Island Crown
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Maersk Oil has awarded a contract to Island Offshore
covering the time charter of
the purpose-built walk-to-work,
subsea support vessel Island
Crown.
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The duration of the contract is 100
days, with options to extend the
contracts further. The vessel will
commence the contract in June
on2015
the UK continental shelf.
March

The alliance is focused on increasing the operating
envelope of today’s subsea intervention technology, which
will offer clients an integrated approach to achieve simpler
and more cost-effective intervention solutions.
Primary objectives include the expansion of applications
enabled by subsea well-access technology, specific
solutions for deep and ultra-deepwater basins and higher
well pressure environments, and the evolution of Helix’s
vessels to provide well intervention and additional support
services such as well commissioning, artificial lift support,
and abandonment, which are traditionally performed
using drilling rigs.

McDermott/GE

McDermott and GE Oil and Gas have launched io oil &
gas consulting. Io will focus on the full field and have the
technical abilities to develop front-end engineering.

FMC /Technip
FMC and Technip have formed an exclusive alliance
and to launch Forsys Subsea, a 50/50 joint venture that
will unite the skills and capabilities of two subsea industry leaders. This alliance will redefine the way subsea
fields are designed, delivered and maintained.

SMD/CSR
Zhuzhou CSR Times Electric, a subsidiary of CSR
Corporation Limited of China, has bought the entire
share capital of the SMD group.

CSI Houston

The 2G Robotics line of underwater
laser scanners will now be available
through Seatronics for equipment
rentals and sales.
The underwater laser scanners
developed by 2G Robotics capture
detailed 3D models of even the
slightest variances in subsea
environments and deliver 100 times
higher resolution than sonar.
The high resolution of underwater laser
scanning provides the accuracy and
precision needed for making informed
decisions, mitigating the problem
of drawing conclusions based on
information provided by sonar or video
alone.

Armada

Heave Compensated
Drill Rigs & Seafloor
Samplers for
Geotechnical Site
Investigations

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

Teledyne Bowtech

Subsea Systems Institute

J_Mac

Teledyne Technologies has acquired
Bowtech Products. Bowtech designs
and manufactures harsh underwater
environment vision systems. Terms of
the transaction were not disclosed.

The University of Houston will
lead a national research centre
for subsea engineering and other
offshore energy development
issues. The work is intended
to reduce the risk of offshore
accidents, oil spills and other
deepwater disasters.

Forum Energy Technolgies has added
J-Mac to its product portfolio. The Fort
Worth, Texas, company manufactures
high quality hydraulic fracturing
pumps, power ends, fluid ends, and
other pump accessories.

“Bowtech fills a product gap in our
broad portfolio of marine technologies, adding optical underwater cameras to our range of acoustic imaging
and sonar solutions,” said Robert
Mehrabian, chairman, president and
chief executive officer of Teledyne.

C&C Oceaneering

Acteon has announced the start-up of Clarus Subsea
Integrity, a new group company created from 2H
Offshore’s subsea integrity business segment.
The company will provide engineering solutions by
efficiently interpreting data to help operators make betterinformed decisions in operating their assets.

C&C Technologies has been
acquired by Oceaneering
International. The transaction is
anticipated to be completed in early
April 2015, subject to customary
closing conditions.

Service offerings will include data management, risk based
integrity assessment, anomaly management, fitness for
service, subsea condition monitoring, key performance
indicators and corrosion analysis.

C & C Technologies will retain
its name and continue to be
headquartered in Lafayette,
Louisiana.

The Subsea Systems Institute,
will be funded by the RESTORE
Act (Resources and Ecosystems
Sustainability, Tourist Opportunities
and Revived Economies of the Gulf
Coast States), resulting from the
2010 Deepwater Horizon oil spill.
The Institute will be led by
University of Houston, working in
collaboration with Rice University,
the Johnson Space Center, Texas
Southern University, Houston
Community College and Lone Star
College. It will serve as a liaison
for industry and government
regulators, testing and validating
equipment, helping standardsetting institutions with neutral thirdparty knowledge.

The former owners of J-Mac have
retained the pumping equipment
integration and controls business.

2H Offshore
 H Offshore has teamed up with oil
2
and gas industry leaders to develop
a new design guideline for thermoplastic composite pipes (TCP) to
advance the understanding and use
of composite materials in the offshore
industry.
The joint industry project (JIP) began
in October and will take a year to
complete. 2H teams in London,
UK, and Houston, USA, are actively
involved in the JIP. The work will build
on existing knowledge and guidelines
to achieve an industry standard.
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from p4
Since delivery in 2013, the vessel has successfully
performed more than 500 connections to offshore
installations and offshore service vessels by use
of its fully integrated gangway, at heights between
10m–25m above the water level in the North and the
Kara Seas.

News

Saipem on Kashagan

Saipem has been awarded a major new engineering
and construction contract for the Kashagan field
project, located in the Kazakh waters of the Caspian
Sea, valued at approximately $1.8 billion.
The North Caspian Operating Company (NCOC)
awarded Saipem the contract for the construction
of two 95km pipelines which will connect D island
in the Caspian Sea to the Karabatan onshore plant
in Kazakhstan. The scope of work includes the
engineering, welding materials, conversion and
preparation of vessels, dredging, installation, burial
and pre-commissioning of the two pipelines. Some
of the scope will be executed with specialised
subcontractors.
The two pipelines, with a diameter of 28in, are made
of carbon steel, internally cladded with a corrosion
resistant alloy layer, and will each have an offshore
length of about 65km out of the total 95km.

DeepOcean

Rem
Forza

DeepOcean Ghana has
been awarded a contract to
provide the services of a multi
purpose construction vessel
(MPV) to Tullow Ghana. The
scope of work for the contract
is inspection, survey and
subsea construction on its
Jubilee and TEN fields. The
contract includes subsea tree
and jumper installations in
approximately 1100–2000m water depth.
Following the signing, DeepOcean Ghana is currently
mobilising the Rem Forza, a state of the art subsea
construction vessel for a 6-months charter from March
– August 2015, with the possibility of extension into
2016.

Greater Western Flank 2

Wood Group Kenny (WGK) has secured a contract
with Woodside to provide the front end engineering
design (FEED) of the flowline system, and associated
procurement support, for the proposed Greater
Western Flank Phase 2 (GWF-2) development in the
North West Shelf (NWS) Project, offshore Western
Australia.
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The scope of work includes engineering and
procurement support services for the 16in GWF-2
corrosion resistant alloy rigid flowline system, flowline
end termination structures, in-line tee assembly
structures, mid connection structure and subsea tie-in
spools. The primary engineering focus of the GWF-2
flowline FEED is to develop the flowline system for the
final investment decision planned for the second half
of 2015.
This contract follows the successful completion of the
preliminary engineering for GWF-2 rigid flowline basis
of design
phase.March 2015
UT3
February

Petrojarl Knarr

First oil from Knarr

Bøyla

The BG Group's floating production, storage and
offloading (FPSO) vessel Petrojarl Knarr has started production from the Knarr oil field in the North Sea, offshore
Norway.

Det Norske has announced production
start-up from the Bøyla field, the fourth
in the Alvheim area. Recoverable
reserves have been put at 23 million
barrels of oil equivalent.

The FPSO has been leased from Teekay Corporation and
is moored approximately 120 kilometres off the Norwegian coast. It has a production capacity of 63 000 barrels
of oil equivalent per day and a storage capacity of 800
000 barrels.
The Knarr field, discovered in 2008, has estimated gross
recoverable reserves of around 80 million barrels of oil
equivalent with a production life of at least ten years. In
2011 the Knarr field was merged with the Knarr West
field into an integrated development. New exploration
drilling in the licence area is ongoing, in order to help
extend the production life further.
BG Group is the operator of the field with a 45% working interest. Partners include Idemitsu Petroleum Norge
(25%), Wintershall Norge (20%) and DEA Norge (10%).

The development is based on a
subsea installation consisting of two
horizontal production wells and a
water injection well is tied back to the
Alvheim FPSO via a 28km pipeline.
The FPSO's processing capacity is
approximately 150 000 barrels per
day.

discoveries with a potentially
connected reservoir. Kobra was
discovered in 1997 and Viper in 2009.
The two reservoirs contain
approximately 4 million barrels of
recoverable oil each. The development
costs are estimated at approximately
NOK 1.8 billion. This includes

the drilling of two wells, subsea
installations, pipelines and hook-up.
The drilling of wells will likely
commence during the spring of 2016.
Installation of templates and hook-up
is scheduled for September the same
year, whereas start-up of production
is planned for year-end 2016.

7

Det Norske will now focus on ViperKobra. This comprises two small
discoveries also in the Alvheim area.
The fields will produce 7500 barrels
will flow into the Alvheim FPSO.
Viper-Kobra consists of two separate

Alvheim Area
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Persephone

Subsea 7 has been awarded a contract by Woodside
for the Persephone Work Pack 2 fabrication, subsea
installation and diving services project, offshore
Australia.
The Persephone project consists of two wells tied
into a subsea production manifold with production
fluids transported to the existing North Rankin
Complex (NRC). The contract comprises fabrication,
transportation, installation and pre-commissioning
activities within the principal scope of work, with
additional deconstruction and pipeline suspension
work in the Echo Yodel Field at the Goodwyn Alpha
platform.
The Company's diving construction vessel Seven
Eagle will perform all of the offshore activities. Project
management and engineering will commence
immediately from the Company's office in Perth,
Australia, with offshore operations scheduled to
commence in the fourth quarter of 2015.

Report: Offshore Asia

Infield Systems has published the latest edition of its
popular offshore Asia Oil and Gas Market Report to
2019.
"Asia has long been a centre for construction and
fabrication," said a spokesman,"whilst economic
advancement and rising energy demand has spurred
on technological development across the region.
"With the South East Asian sub-region seen as a hub
for the LNG market in particular, the emergence of
FLNG is expected to become a key feature of the
regional forecast. Malaysia is expected to retain its
leading regional share of offshore Capex and whilst the
fixed platform market is expected to form the largest
share of the country's demand during the period,
Petronas' capital intensive FLNG projects are also
anticipated to account for a considerable share of
forecast growth.

DOF

DOF Subsea's survey and positioning business in
the UK and US has been awarded an extension of
a Master Service Agreement with Heerema Marine
Contractors of Leiden, The Netherlands.
The contract covers global provision of survey and
positioning services on board Heerema Marine
Contractor’s vessels, including the Hermod, Balder,
Thialf, Aegir and support vessels/anchor handlers.

News
Johan Sverdrup
Statoil has submitted the plan for development and
operation (PDO) for Johan Sverdrup, phase one, to the
Norwegian Ministry of Petroleum and Energy.

The capital expenditures for phase one are estimated at
NOK 117 billion (2015 value) and the expected recoverable
resources are projected at between 1.4-2.4 billion barrels of
oil equivalent. Full production is estimated at 550 000–650
000bbl of oil equivalent/day, accounting for some 40% of
total oil production from the Norwegian continental shelf.
According to the impact assessment: total production
revenues of NOK1350 billion over 50 years
For the full field development, capital expenditures are
estimated at some NOK 170-220 billion (2015 value) with
recoverable resources of between 1.7-3.0 billion barrels of
oil equivalent.

In addition to the PDO, the project will also submit two
plans for installation and operation (PIO) for pipeline
transportation and the development of power from shore
solution.

Pioneering technology since 1961 with the world’s first subsea tree, OneSubsea™ has an
unrivaled history of developing game-changing technology. First subsea tree. First horizontal
SpoolTree™. First 15,000 psi subsea tree. First and only all-electric subsea tree system.
Continuing the innovation, we’re leading the way toward new frontiers. Higher pressure. Higher
temperature. Deeper water. Providing clients with advanced solutions that increase recovery
while providing safer, reliable operations. Reduced risk. Improved profitability. Optimized
production. Visit www.onesubsea.com/pioneeringtreeinnovation

Normand Pacific, a DP3 multi-purpose vessel
designed to operate in the deepwater SURF, subsea
construction and IRM markets, will start the contract in
May 2015, after the completion of the current contract.
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OneSubsea Production Systems: more than 50 years of subsea tree innovation
AD00642OSS

Solstad Offshore has been awarded a new contract
for one-year firm plus an additional one year option
for the CSV Normand Pacific by Demar Instaladora Y
Constructora.

The vessel will perform subsea and support functions
for Demar under contracts with PEMEX for work in the
Gulf of Mexico.

1961

The Johan Sverdrup oil field is planned to be developed
in several phases, Phase one consists of four bridgelinked platforms, in addition to three subsea water injection
templates. The ambition is a recovery rate of 70%, with
advanced technology for increased oil recovery (IOR) in
future phases taken into account. The development in
phase one has a production capacity in the range of 315
000–380 000 barrels per day. First oil is planned for late
2019.

Solstad
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days of pioneering innovation.

The field lies in a water depth of 110–120m. The reservoir
covers an area of 200km2. The field will be developed in
phases, the first including a field centre, wells, oil and gas
export solutions, and power from shore. Daily production
during Phase 1 is estimated at 315 000 – 380 000bbl. The
gas will be transported to Statpipe and from there to the
Kårstø processing plant in North Rogaland.

Johan Sverdrup
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Float Over by McDermott
McDermott International has completed the installation of a 3086t
central processing platform (CPP) topside using the tight-slot
float-over method in the Kepodang gas field, Muriah Working Area,
offshore Indonesia for PC Muriah, a wholly-owned subsidiary of
PETRONAS. This brings the installation of all structures for the
Kepodang project to a close.
McDermott commenced operations on this fast-track project, one
month after the contract was awarded, in January 2013.
The project scope included procurement, construction, installation and commissioning of the CPP topside and jacket, a wellhead
module, a wellhead platform and jacket, 1.7mile long 10inch
diameter infield flowline, and installation of remote control facilities
at an onshore receiving facility. The total weight of overall facilities
is close to 11 000t.

10
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News
Kinnoull
Since BP’s Andrew platform started production
in 1996, it has processed and exported over 200
million barrels of oil as well as the equivalent of a
further 40 million barrels in associated gas. More
recently, however, the operator has looked at
nearby fields in a project to rejuvenate the greater
Andrew area. Central to this, is the Kinnoull field,
around 28km away. This has now come onstream.
The development fundamentally consists of subsea
trees tied into a manifold. This is connected to
the mother platform by a 28km pipeline bundle,
the longest such system in the world. The oil is
exported by the Forties system while the gas is fed
into the CATS pipeline. Production from Andrew
and Kinnoull is forecast to peak at over 50 000BOE/
day.
"Kinnoull is being developed by three wells
controlled by subsea trees provided by Cameron,"
said a spokesman. "Vetco Gray manufactured and
tested the subsea control system. The trees feed
into a manifold comprising a metering skid and
isolation valves."
In total, the manifold and the platform is connected
by four separate pipeline bundles each 5-7km in
length. Subsea 7 won the contract to engineer,
procure, fabricate, install the pipeline bundle
system.
Each bundle contains three internal pipes: a 3in
methanol line, a 6in gas lift line and an insulated
14in production line. The tow-head on bundle
number four contains the isolation valves while
bundle number three incorporates a tie-in structure
for the nearby Arundel field.
As the last 6.8km long bundle approaches Andrew,
it crosses the 10in export line that feeds into the
Brae system. Each side of the export line was built
up by rock dumping, and the bundle placed over it.

12

At the base of the Andrew platform sits a 130m
long vertical caisson. Built by Isleburn, this
contains all the pipework to carry the fluids
and signals from the seabed. Technip's wholly
owned subsidiary Duco won the contract for the
engineering, project management services and
fabrication of this 705ft (215m) static riser umbilical
as well as the an 18 mile (29km) static seabed
umbilical.
Detailed engineering was performed in Aberdeen
by JP Kenny and Wood Group Engineering. Over
2 million man hours were spent to complete the
design work.

UT3 February March 2015
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Andrew Platform
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News

P-61 Start Up
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Petrobras has started production
on platform P-61 in Papa Terra field,
located near the southern perimeter
of the Campos Basin (State of Rio de
Janeiro), 110 km off the coast of Brazil
and with a water column of 400 to
1400m.

Thirteen production wells will be
connected to the P-61, and the well
currently in operation is the PPT-16.
Five production and six injection wells
are interconnected to the P-63, and
a further five injection wells will be
added.

Moored in waters 1,200 m deep, the
P-61 completes the production system
for the Papa Terra field, operating
alongside the P-63 FPSO (floating
production storage and offloading),
commissioned on November 11, 2013.

Output from P-61 is transferred via
flexible lines to FPSO P-63, capable
of processing 140 thousand barrels
per day (bpd) and 1 million cubic
meters (m³) of gas, and injecting
340,000 barrels of water. Shuttle
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tankers transport the oil from the field
and surplus gas not consumed on
the platforms is injected into a nearby
reservoir.
The P-61 Tension Leg Wellhead
Platform (TLWP) is connected to a
Tender Assisted Drilling Platform and
is equipped with a drilling and well
completion rig. This is the first time a
platform of this type has been used
in Brazil. P-61 is connected to dry
completion wells, which means that
the well control valves are onboard the

platform and not on the seabed.
Wells are connected to the P-63 via
subsea flexible pipes with electric
heating, a system know as an
Integrated Production Bundle, and
the field’s 18 production wells feature
subsea centrifuge pumps.
The topside of P-61 was built at the
Keppel Felds shipyard in Singapore.
The hull and mating operation (joining
hull and topside) were completed at
the Brasfels shipyard in Angra dos
Reis (Rio de Janeiro State).

With reservoirs containing 14 to 17
API crude at considerable water
depth, developing the Papa-Terra
field has been a challenging project
for Petrobras, requiring many different
innovative solutions.
Papa Terra field is operated by
Petrobras (62.5%) in partnership
with Chevron (37.5%). Chevron’s
participation in developing this field
has been an important factor, given
its experience with projects of this
nature.

UT3 February March 2015
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News
Subsea UK Awards

DOF Awards

The outstanding achievements and
innovative technologies devised by
some of the country’s leading subsea
companies over the past 12 months
were recognised at Subsea UK
Awards sponsored by Forum Energy
Technologies, Costain Upstream,
Genesis and SETS.
Energy services company, Proserv,
was crowned company of the year
in the category sponsored by 3sun
Group and RRC Controls. During
the past 12 months. Alf Leadbitter,
from The Underwater Centre in
Fort William, received the award
for outstanding contribution to the
subsea industry.

Skandi Protector
Chevron Australia has awarded DOF
Subsea Asia Pacific a three years
IMR contract to work on projects on
the Australian North West Shelf.
DOF Subsea will deploy the DP
Vessel the Skandi Protector to
undertake this work supported by an
extensive management, engineering
and logistics team based in Perth.
Meanwhile, DOF Subsea has been
awarded contracts in the Atlantic
and North America region

Pipeline JIP

Swagelining, the Welding Institute
and Saudi Aramco have set up a
joint industry project (JIP) to look at
Polymer Lined Steel Pipe.
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The objective is to determine the
degree of corrosion protection
offered by an extruded polymer or
built composite liner, of a carbon
steel surface from a sour (H2S
containing) fluid environment.
In the first instance the polymer
liner material will be chosen from
the polyethylene, polyamide and
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The award will include work on
both the Norwegian and UK
sector. The work scope includes
among other installation of flexible
flow lines and umbilical's on the
Corrib field, operated by Shell
Ireland Ltd.
The North America region has
been awarded several contracts
with the regions key client. The
contract award will increase the
utilization of the vessels Harvey
Deep Sea and Chloe Candies.

Tracerco was selected for the
Simmons & Co sponsored Innovation
& Technology award in recognition
of the success of its Discovery
technology, which has been hailed
as a major break-through in subsea
pipeline inspection.
Express Engineering Oil & Gas
secured the global exports award
sponsored by Aberdeenshire Council
The new enterprise award, sponsored
by Apache North Sea, was presented
to ToolTec.
Alan Muirhead of Ingen Ideas
scooped the emerging young talent
award, sponsored by Bibby Offshore.

polyvinylidene fluoride families.
Swagelining's internal venting system
the LinerVent will also be studied as
part of this project, to investigate the
potential occurrence and prevention of
liner collapse.

exposed to a simulated production
fluid for a period of 180 days. The
occurrence of liner collapse during
multiple pressure cycles, in the
presence of an internally vented
system, will be investigated.

The aim of Part A of the project is
to establish the corrosion rate of a
carbon steel tube protected by a well
characterised polymer-containing
layer during simulated service
conditions.

The aim of Part B will be to obtain
an understanding of the transport
processes through the partially
confined polymeric layer.

Each lined section will have been

Crucially the development of species
in the interfacial region at the carbon
steel surface will also be explored.

Sonardyne Contracts

Ashtead's 30th

Seatronics is to take delivery of £1 million worth of its 6G
acoustic positioning technology from Sonardyne. The 6G
equipment is headed for West Africa to support the survey
and construction phases of a major new field development.

Ashtead Technology has secured a new contract
with Fugro to be a preferred supplier of subsea rental
equipment and associated services to all its operating
companies around the world.

The multi-functional Compatt 6 transponders and Ranger
2 USBL (ultra-short baseline) positioning systems that
make up the order will be utilised for a wide variety of
subsea operations including structure installation, pipeline
metrology, ROV tracking and touchdown monitoring.

The award comes as the Aberdeen-headquartered
global, independent provider of subsea electronic and
survey equipment rental, sales and services, launches
its 30th anniversary celebrations.

The Ranger 2 systems are being supplied with
Sonardyne’s high performance Gyro-USBL transceiver.
Unlike a conventional USBL transceiver, GyroUSBL can
be set to work without the need for a time-consuming
calibration procedure to determine the alignment of the
ship’s motion sensors to the acoustic transceiver prior to
use.
l Forum Subsea Rentals (FSR), is to substantially
increase its stock holding of Sonardyne 6G long baseline
(LBL) acoustic positioning technology.
The consignment of 6G products due for delivery to FSR
is extensive and includes high specification Compatt 6
transponders, RovNav 6 and Dunker 6 transceivers and
iWand portable test and configuration devices.
The new equipment will replace the previous fifth
generation LBL equipment held by Forum Subsea Rentals
in their Aberdeen rental pool and will be available to
support oil and gas field development projects worldwide.

In the new two year agreement, Ashtead Technology
will rent subsea equipment, including underwater
positioning, subsea inspection, ROV survey sensors
and tooling, metocean, hydrographic and geophysical
and camera and video equipment, to Fugro
companies world-wide.
Tim Sheehan, commercial director of Ashtead
Technology, said: “This is a strategically important
contract win for us and we are totally focused on
delivering real value and efficiencies to Fugro by
meeting all their requirements for subsea equipment
across their global operations. We believe this
contract award is a result of our service delivery over
the last two years coupled with major investment in
our rental fleet which guarantees our customers can
access the latest and most in-demand technology on
the market.”
Ashtead Technology made its biggest single annual
investment of £10million in its fleet last year.
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Vessels
Goliat

Fugro Frontier

The Goliat platform has started its voyage from South Korea to Norway on
board the Dockwise Vanguard, the world's largest heavy lift vessel. The Goliat
project is now entering the final stage of its development phase prior to coming on stream this summer.

Fugro has received the last of three
Fugro Offshore coastal survey
vessels (FOCSV) that were built by
Damen.

Goliat will be the first oil field to come on stream in the Barents Sea, and is the
world’s most northerly offshore development.

Like her sisters, the Fugro Frontier
is a compact, diesel-electric vessel
designed for a variety of tasks. All

The platform is operated by Eni Norge and is the largest and most sophisticated cylindrical Floating, Production, Storage and Offloading (FPSO) facility
ever built.

three have an advanced design
capable of taking on geotechnical
work, environmental baseline surveys,
moon pool deployment plus monitoring
and inspection duties.

is adapted to suit a particular
environment. The Fugro Frontier has
been tailored to the conditions she will
meet in its chosen market off the coast
of Africa.

“However since these vessels are
to work in different areas, each

"The Fugro Frontier, which is aiming
to work across a number of various

African markets, has a slightly
different deck layout to her
sisters including a small
daughter craft. This will be
utilised as a survey vessel
where areas of shallow water
would prevent a larger craft from
entering," said a spokesman.

The journey to Hammerfest in Finnmark, northern Norway, will take about 60
days, with expected arrival by early April. The FPSO will then be prepared for
operations and towed the 80km to the field location for hook-up and commissioning. It will be held on location by 14 anchor lines and hooked-up to a subsea production system comprising a total of 22 wells drilled from 8 templates.
The Goliat development concept has been designed with the harsh Barents
Sea weather conditions in mind and includes several engineering innovations.
The field is planned to come on stream during the summer of 2015.

Olympic Taurus
Olympic has been awarded a new contract for 4+1 months with an
international customer for M/V Olympic Taurus doing construction work in
Argentina. The contract begins immediately.
Technip has declared their second annual option for M/V Olympic
Challenger. The vessel now has firm work until August 2016.

Olympic Challenger

18

Fugro Frontier
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Vessels
Viking Neptun
The Viking Neptun was delivered from Kleven Verft to
Eidesvik . It is the largest in Eidesvik’s fleet, and the
largest ever built by Kleven Verft. Designed by Salt
Ship Design, the vessel is 145m long and 31m wide
and with accommodation for 150 persons.
One of Viking Neptun’s unique qualities is the focus on
high redundancy, which makes her extremely reliable
in all operations.

Viking Neptun’s 400 t offshore crane has 3000 metres of 126 mm steel wire
The carousel below deck can hold up to 4400 t of
flexible pipes, and is 26 m in diameter
Viking Neptun has 2600 m2 deck area

With 9 propellers – 2 main propellers from Wärtsila
(twin-in and single-out gearbox) and 7 Brunvoll thrusters – and 8 engines from Wärtsilä, the powerful vessel
has a max speed of 17.2 kts.
With ICE 1B class, the vessel is prepared for operations in the Arctic. She also has a helideck for efficient
crew change, and a 2600 sqm deck area with flexible
layout for a wide range of operations.
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Vessels
Edradour

Edda Fonn

The ability to upend monopiles
(from deck and floating) and the
use of a specially designed motion
compensated pile gripper provide
the means for floating installation.
During hammering hydraulic
cylinders actively compensate the
motions of the barge to ensure the
right inclination of the pile.

N-Sea, the Inspection, Maintenance
and Repair (IMR) specialist, has
launched its third diving support
vessel. The Edradour represents
a £1.5 million investment for the
company and will be immediately
utilised in its industry-leading IMR
operations in the North Sea, as well
as in Holland and Germany.

Reach Subsea has entered into
a contract with an international
client for the vessel Edda Fonn.

Conventionally monopiles are
installed by jack-up units with higher
day rates and less deck space than
floating barges. By taking advantage
of the large deck space on the
barge we can reduce the time and
costs needed for transportation of
monopiles and transition pieces and
use the barge as floating storage which altogether means that efficient
floating installation has a much more
competitive day rate.

Similar to its sister vessel, the
Aberlour, the Edradour features
added capability and redundancy,
making it ideally suited for restricted
area access around offshore vessels,
platforms and mobile offshore drilling
units where diving support vessels
have limited access for maintenance
and surveys.

Conquest
Conquest Offshore, together with
deugro Denmark, has developed a
highly efficient installation system for
Edda Fonn.
, supported by the engineering
knowledge and experience of
Temporary Works Design (TWD) and
Barge Master.
While the offshore wind industry is
screaming for cost effective and
innovative solutions for optimising
the installation process, this new
floating installation concept is ready
to launch at just the right time.
Parties have combined their
experience and in depth knowledge
of floating installation, offshore
skidding, upending, pile handling
and motion compensated tools and
came up with a revolutionary new
concept.
A newly designed and time effective
skidding system makes a full deck
load on the 136m barge possible.

On top of this, the floating installation
concept is completely independent
of the soil conditions and water
depth.

The operations in the
Mediterranean will start first of
April and the period is firm for
120 days, plus 60 days options.

Edda Fonn.

The Edradour will be utilised as a
specialist diving and intervention
craft for the inspection of subsea
structure, light construction works,
debris removal, special periodic
surveys (SPS) and inshore harbour
survey work.

Ocean Installer
Ocean Installer has signed amendments
with Statoil for umbilical marine installation
on Visund and for riser replacement at the
Troll B field. The work will be executed
under the SLMP Marine Installation
Contract.

Normand Vision

The work scope at Visund will include load
out and transport of new umbilical riser,
installation of new umbilical riser system
including vertical anchor and mud mat for
supporting umbilical termination assembly.
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The work scope at the Troll B field includes
subsea disconnection and removal of
existing riser, installation and subsea tie-in
of new riser and transport and offload
of existing riser at the Stord Base. The
content of the work includes all activities
necessary for replacement of the riser.

Monopile and
Transition piece
Installation

UT3 February March 2015
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Ocean Installer will utilise the state of
the art large construction support vessel
(CSV), Normand Vision, as the installation
vessel for both projects. The water depth
in both areas is approximately 330m.
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News
Deep Endeavour
DeepOcean Brasil Servicos has
been awarded a one year extension
of contract for the provision of
flexible repair and IMR services

from Petrobras using the Deep
Endeavour.
Deep Endeavour is a multi-purpose

subsea support construction and
cable-lay vessel, with work class ROV,
riser recovery and deployment system
and more than 1,600m2 of deck

space. Vessels track record includes
ROV based subsea maintenance
operations, saturation diving support,
as well topsides construction

support. Vessel has already proven her
performance in the Brazilian Inspection,
Maintenance and Repair (IMR) market,
and will maintain her special capability

for repairing flexible pipelines and
electro hydraulic control umbilicals.
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News
Fugro Scout

Chain Tensioners

The has launched its latest Geo
Technical Research Vessel (GTRV),
the Fugro Scout, at the Tebma
Shipyards at Malpe, India. The vessel
will be used to extract deep water soil
samples

Seanic Ocean has successfully
tested and delivered a customdesigned chain tensioner to a client
that specialises in deep water
well containment equipment and
technology.

It is equipped with a dual dynamic
positioning station-holding capability
(DP 2) symbolising fail safe operation
and is built to Comfort Class COMF-V
(3) standards with living facilities for
up to 60 personnel with high crew
comforts.

The tool was custom-designed
by Seanic’s engineers over the
course of the last year and recently
completed a rigorous pre-delivery
testing program intended to verify
its dependability in an emergency
situation.

It was constructed in accordance
with the latest standards and
regulations of Det Norske
Veritas(DNV) and meeting latest
International requirements
governed by International Maritime
Organisation(IMO).

When a marine riser is disconnected
from a wellhead, offshore operators
must take great care to prevent
bending or damaging the wellhead.
Seanic’s chain tensioner is used in
the situation where a wellhead has
been knocked out of level. The tool
is used to generate up to 400,000

The ship can operate in all the oceans
including Black sea, irrespective
of the variations in the global
temperatures. Oil exploration being
the major purpose of the ship, it is to
be registered in Panama
Exclusively built at Malpe, it
comprises dual consoles in the
control room. The forward control
is used for navigation, while the

Chain tensioner
pounds of pull to enable the well to
be returned to its original position.
The chain tensioner is operated with
a single directional control valve by a

Remotely Operated Vehicle (ROV).
It is the only one of its kind that is
subsea deployable with a chain
both removable and installable
subsea.

Fugro Scout
after control is used for dynamic
positioning.

The ship can drill in 3000 meters of
water.

The engine room contains four
generators each providing 2000 kW of
power. The engine room also contains
six thrusters, tow of which are used for
main propulsion.

In late 2013, Furgo also purchased
the Fugro Voyager, also manufactured
by Tebma. Fugro project director
Graeme Alexander said that the
company has invested US$ 120
million on the project for two ships).

Claxton Gina Krog Centralisers
Claxton Engineering Services has
been awarded a contract with Statoil
to supply conductor and internal
centralisers to a minimum of 14 wells
on the Gina Krog development,
offshore Norway.
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Claxton is responsible for the design,
fabrication, testing and installation of
the units.
Conductor centralizers form the
interface between the platform jacket
and well conductor, assuring vital
integrity over the working life of the
conductor.
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Lucius Onstream
Lucius

Anardarko has commenced
production from its Lucius field in
the US Gulf of Mexico. The field is
located in Keathley Canyon Blocks
in 2160m water depth.
The field was discovered using
the Ensco 8500 semi-submersible
rig. It encountered 200ft of net pay
in subsalt Pilocene and Miocene
sands.
Lucius is being produced through
a truss spar floating production
facility. The spar will be 605ft long
and 110ft in diameter.
The facilities are able to produce
80 000 b/d oil and 450 million ft3
of gas/d). The Spar's hull weighs
23 000t and supports a 15 000t
topsides payload.
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Installation
Jumbo Ikhwezi MEG Riser
Jumbo has completed the subsea installation of the
replacement MEG riser for the Ikhwezi project at the existing FA
Platform. PetroSA awarded this fast track execution contract in
December 2014.
Project Ikhwezi is Petro SA’s plan to prolong the life of the
Mossgas gas-to-liquids plant near Mossel Bay by tapping into
gas reserves of the F-O field. The F-O field, developed as a
subsea tie-back, is located 40km south-east of the existing FA
production platform off the south coast of South Africa.
Jumbo’s Fairplayer DP2 heavy lift crane vessel with 2 x 900t
revolving deep-water mast cranes, executed the offshore
Installation.
The detailed scope of work for the riser installation included:
l All installation engineering
l Mobilisation to South Africa
l Load-out of 3in flexible MEG riser and protection/
stabilisation mattresses (Cape Town)
l Pre-survey and preparations at FA Platform
l Installation (J-tube pull-in), protection and stabilisation of
MEG riser at PetroSA’s FA Platform
l “As built” post installation survey

04

PROBLEM:

How do we bury cables, pipelines
and umbilicals in seabeds of hard
clay or rock?
SOLUTION:

Use Fugro Subsea’s custom-built
Q1400 trenching system. It mechanically
chain-cuts heavy clays and boulder fields
before jet trenching the cables to provide
safe and efficient burial.
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Rambiz 4000
Scaldis has ordered a self-propelled
DP2 crane ship from Royal IHC.
Provisionally called Rambiz 4000, it
will be delivered in spring 2017.
The vessel will be built under full
responsibility and coordination of
Royal IHC in Qidong and will be
finished in Xiamen, both of which are
located in China.
The ship has been ordered to further
support the installation of offshore
infrastructures and decommissioningdeconstruction activities for the
oil and gas industry as well as the
installation of offshore wind farms.
The ship can also be used for any
type of marine related heavy lifting
work in challenging situations,
such as the construction of bridge
components and clearing subsea
obstacles.
The design includes a helipad and
accommodation for 78 people.
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www.fugro.com/problem-solved

It has two Huisman cranes each with
a lifting capacity of 200 t, based on a
design by Vuyk.
The ship also has extra carrying
capacity of 3000t. The cranes can be
moved by 25m on the ship. This allows
the deck to be used to transport and
then relocate cargo at a later stage.
The ship and the cranes are an
integrated design which allows
the maximum load to be hoisted in
significant wave heights of up to 1.5m.
In these circumstances, the freeboard
is not less than 3m anywhere on the
vessel. In standby or transport modes,
significant wave height can be as
much as 7m.
The four azimuth thrusters and the DP2
system allow installation work to be
conducted in deeper water without the
use of anchors.
This guarantees flexibility and
efficiency and also means that work
can be carried out in zones where

many pipelines and cables already
lie on the bed, for example. The
crane ship is also equipped with 4
main working anchors and winches
and 4 secondary devices.
The powerful and rapid ballast
system can follow the hoisting
operation exactly, allowing jobs to be
completed quickly and continuously.
The ship will be equipped with
a moonpool for the purposes of
operating a separate Remotely
Operated Vehicle (ROV) for
inspecting and supervising
installation work on the seabed.
Principal features
Length 			 108m
Beam 5		
0.9m
Depth 		
8m
Draught 			 4.9m
Speed 			 7 kts
Hoisting capacity 		 4000t
Total installed capacity 10 450 kW
Accommodation 		 78 people
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Teledyne Marine Systems Success

Connectors

Profiling Floats

Autonomous Undersea Gliders

Exosuit

HV Connectors

Operating out of Vancouver, Nuytco Research designs,
builds, and operates a range of atmospheric diving suits,
submersibles, remotely operated vehicles, lights, thrusters
and other speciality equipment for underwater applications.

In what is a first in the North Sea, J+S has created a
bespoke engineering solution to terminate HV connectors,
complete with pigtails, onto an existing umbilical. The
solution required replacement of a single 3-phase
connector with separate phase connections to each core.

Autonomous Undersea Vehicles

As most HV connectors are not field-installable and need
to be pre-terminated to an umbilical, CNR asked J+S to
deliver a solution which would enable an in-field assembly
onto the existing umbilical.

Remotely Operated Vehicles

The J+S splice assembly design incorporated pressurecompensated splice housings for each phase and the HV
connectors mounted within the frame, which protected the
components during installation.

Flotation and Releases

Nuytco is best known for its ‘DeepWorker’ series of 2000ft
(600m) depth-rated microsubmersibles. One and twoperson DeepWorker submersibles have been used globally
for scientific, survey, construction, oilfield, tourism, film and
photography work. Recent additions to the series include
3000ft (950m) depth rated models.
The latest development introduced by Nuytco is the
‘Exosuit’ atmospheric diving system (ADS). Based on the
technology behind the ‘ADS Newtsuit’ the Exosuit is a lightweight, one atmosphere, hard metal suit that allows divers
to operate safely down to a depth of 1000ft (300m) and
yet still offer exceptional dexterity and flexibility to perform
delicate work. The Exosuit is able to maintain the cabin
pressure of the surface and still allows the suit limbs to
bend due to a unique rotary joint system.
Efficient and reliable connectivity solutions comprise
a mission critical constituent of high-tech underwater
systems. For this reason, SubConn bulkhead connectors
and cable assemblies, in a variety of designs and body
materials, are used extensively on both the Nuytco manned
submersibles and on the Exosuit.
On the latter, SubConn 13 pin
Power and Ethernet and 8 pin
Ethernet cable assemblies
allow for the transmission
of high definition video
imagery from the
suit back to vessel
or shore based
operators.
Connectors used on the
undersea suit

The HV splices were designed to be fully re-terminated
within the assembly envelope should this have been
necessary at any stage during installation. The frame also
provided removable covers, for access to the connectors
for rapid connection following subsequent installation of
the MPBP. The hugely costly alternative option for this
solution would have been to install a new umbilical with preterminated connectors.

A full range of electrical tests including high voltage to very
low frequency tests was successfully carried out at critical
stages of the offshore execution
phase of the project. The splice
was also designed as a transition
joint for different cable types.
As part of the design and
qualification, a test splice was fully
tested to design voltage under
hydrostatic conditions to simulate
subsea conditions. In addition, trial
splice assemblies were carried
out off-site prior to mobilisation
to simulate offshore conditions
and ensure all team members
were fully prepared to ensure the
assembly was completed within
schedule.

Subsea Termination
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DeepWorker

Communication and Positioning

Deep Survey Systems

The bespoke design was fully assembled and installed
offshore with the use of a J+S splice habitat, which is
specifically designed for projects such as this.

The limited schedule was
necessary due to restrictions on
dynamic tensions on the umbilical
whilst recovered on deck.activities
were carried out in line with
relevant sections of ISO13628.
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Undersea Systems
that Deliver...

Leaders in
Low Logistics,
High Performance
Systems
See us at Ocean
Business in booths
T5 and B2 or
attend one of our
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dockside sessions!

...Success in the
Deep Ocean
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Underwater Vehicles
The New XLX-C Launched
Forum Energy Technologies launched
its next-generation remotely operated
hydraulic workclass vehicle at the
recent Subsea Expo conference in
Aberdeen. Named the Perry XLX-C,
this new ROV has been two years
in development and represents a
multi-million pound investment by the
group.
"We have seen a strong demand
within the market, for an ROV sitting
below the larger heavyweight
workclass systems whilst able
to carry out work beyond the
capabilities of the larger electric
vehicles," said Graham Adair, vice
president for Sales.
"The keynotes of the new vehicle
are versatility, reliability and ease of
operation. It has sufficient onboard
power and payload to go from,
say, carrying out a survey, to work
involving multiple tooling operations,
quickly and seamlessly."
This compact hydraulic workclass
vehicle contains a number of
evolutionary features that could
predictably find their way into future
models. Subsea 7 will be the first

to use the XLX-C, having already
placed an order for six vehicles.

components are then attached
around this.

This new 150hp design can be
envisaged as the little sister to the
larger 200hp XLX-Evo workclass
vehicle. While this existing range
already has a 150hp model, the new
XLX-C packs the same power within
a considerably smaller frame.

"Having a central structural core
means there's nothing you can't
access easily from the outside the
vehicle. There is still an outside
protective wall to stop marine fauna
entering the inside of the ROV,
but this can be removed without
affecting the structural integrity.

The new vehicle is 2.8m in
length,1.7m in width and 1.9m
tall. This can be compared with
3.6m length,1.9m width and 2.13m
height of the existing XLX EVO. In
addition while the XLX Evo 150HP
vehicle weighs 4750kg (in air), the
new XLX-C ROV comes in at nearer
3600kg. Despite its compact size
it still maintains a through frame lift
of 3000kg more usual with larger
vehicles.

Another feature of the XLX-C
that is designed to aid repair
maintenance, is that all the major
components are small and light
enough be removed by single man
lifts.

There are advantages from
incorporating the same power within
a smaller lighter package. The
smaller surface area provides a lower
resistance to underwater currents
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The new Perry XLX-C
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"The frame itself is fully bolted
rather than welded. This means that
should it ever be damaged, a part
can be sent offshore for rebuilding
on site, rather than having to return
the entire vehicle back to base.
Similarly all componentry can be
repaired onboard a vessel."

"In addition to new these features,
we have also introduced previous
advances that are already
operationally proven on the EVO
range," said Adair.

and consequently with less weight,
the thrusters do not need to utilise as
much power to keep the vehicle on
station.

bollard pull of 850kgf. It has a nominal
forward speed of 4kts, a lateral speed
of 3.1kts and a vertical speed of
3.3kts.

All things being equal, it can remain
on station in areas of higher currents.
Similarly it can travel faster to the
site. The propulsion system is based
on four 300mm horizontal thrusters
and three 300mm vertical thrusters,
all provided by sister company
SubAtlantic.

Forum have spent considerable
thought and effort in designing a new
frame format for the XLX-C.

These efficient and reliable thrusters
give it a forward, lateral and vertical

"ROVs are conventionally designed
around an exoskeletal frame with all
systems housed within the confines
of this structural carcass," said
Adair. "One criticism that is routinely
levelled by the industry client base,
irrespective of manufacturer, is that

vehicles tend to be built from the inside
outwards.
Maintenance and repair, conversely,
tends to be carried out from the
outside, inwards. While ROV designers
typically locate equipment that most
often needs attention, towards the
margins of the vehicle for easier
access, the outer structural frame can
often impede access and make the
vehicle difficult to work on.
"What we have done with the XLX-C is
to reverse this precedent and design
the ROV around a central frame. The

"The electrical boxes were
previously re-engineered for ease
of maintenance and elsewhere,
the power supply was redesigned
to eliminate the need for a one
atmospheric control can. All the
fasteners use quick disconnect
systems.”
The new system also enjoys the
advantages of Perry's integrated
control engine (ICE). This is a
control system with full diagnostic
capabilities that can detect faults
automatically. The intelligent I/O
system continually takes individual
measurements of subsea valve
coil currents, camera currents,
light currents, board currents
and temperatures. This allows
the system to pinpoint the exact
location of any problem that may
arise.
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Underwater Vehicles
HI Flo ROV
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"This could be even a simple fault,
for example, a camera that wasn't
working correctly," said Adair. "It
can pinpoint whether the fault lies
in one of the cards or in a cable."
Once a typical ROV has completed
a task and needs to carry out a
new operation, it is not uncommon
for it to have to return to the surface
to pick up new tooling. This can
take a considerable amount of time
when working at excessive depths.
A feature of the new XLX-C frame
design, however, is a hydraulically
actuated tray that is an integral
part of the vehicle. Extending
from the front, this drawer is used
to store tooling which allows the
manipulators (typically a 7-function
arm and a 5 function grabber) to
simply pick up the stored tooling
and continue working.
In addition the vehicle can
incorporate work skids that include
survey and bathymetric suites,
suction pile systems, a jetting
module and a variable ballast
module. These can be supplied
from within the Forum Group.
All mechanical equipment is
powered from a main hydraulic
pack. This has a capacity of 238
litres/min at 230bar (60Hz). There
is also an auxiliary hydraulic
system (120 litres/min at 207 bar
60Hz). Internal power distribution
iscarried out by a 10 station valve
pack.
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The onboard electronics includes
video, serial, power and fibre
optic channels. There are also
eight standard definition real-time
composite video channels as well
as six individually dimmable light
channels.
Up to three high definition
cameras can also be fitted. There
are dedicated serial and power
channels for controls,valve packs,
gyro, depth, altimeter/DVL, sonar
etc.
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The system typically incorporates
up to 7 spare RS232/ RS485 serial
channels, three single mode fibres
and twelve spare CWDM Channels.
Current monitoring and protection
systems are incorporated on each
power channel.

Mojo Maritime and IKM Subsea have
jointly secured a EU Horizon 2020 Grant
to support a €1.2 millon research and
development project.
This will develop an ROV for use in high
energy tidal sites while being capable of

The vehicle can be fitted with
an array of advanced sensory
equipment such as multibeam or
obstacle avoidance sonar, acoustic
cameras. To assist navigation, there
is a heading, pitch and roll (fibre
optic gyro) sensor, depth sensor
(with an accuracy of ±0.01%) and a
Doppler velocity log.

A significant proportion of overall tidal energy
costs are in array installation. Between 2012 and
2014, Mojo Maritime designed and developed the
HF4 offshore construction vessel (OCV) capable
of lifting the
heaviest
envisaged tidal
turbines and
of dynamically
positioning in
up to 5m/sec
(10kts) of tidal
stream.
Mojo’s early
analysis
showed that
in medium
energy tidal
sites, HF4 can
install tidal
arrays in half
the time and
at a third of
the cost of
conventional
methods. Thus
HF4 offers the
possibility of
tidal arrays
energy costs
of £118 per
MWH, already
below that
of many
envisaged
offshore wind
projects.
Mojo is now
working with
its ship-owning
partner,
Hammonia
Reedeira, to
select a yard
to build the
first-of-class
HF4, with an
anticipated
delivery date
target of late
2016.

The vehicle steering is assisted by
auto heading and depth systems
including altitude, park, and dynamic
position. Its heading control is
accurate to ±1deg, pitch and roll
control up to ± 5.0deg, depth control
up to ±150 mm and altitude control
up to ±150 mm.
Forum offers a range of in-house
manufactured Dynacon launch and
recovery systems (LARS). These
include designs particularly suited to
the XLX-C offering compact lay down
areas and ease of road transport.
The XLX-C has options to be
deployed using A-Frame, cursor or
crane jib head pulley LARS and in
addition the main umbilical can be
supplied with either armoured or soft
configuration.
A tether management system (TMS)
is used to decouple the ROV from
motion of the surface vessel and
enables it to operate at a larger
radius from the launch location.
The XLX-C is fully compatible with
Forum’s proven range of Perry TMS.
It can be supplied with either a
garaged or top hat TMS – typically
a type 4 (up to 440m of 35mm
diameter / 750m of 27mm diameter
tether). An alternative configuration
available is a type 5 system with up
to 750m of 35mm diameter / 1150m
of 27mm diameter tether.

being operated from Mojo’s tidal energy vessel
Hi Flo 4 (HF4).

Hi Flo ROV

A key step in reducing costs is
improving the performance of key
installation tools such as ROVs. These
are used not only for turbine and
foundation installation, but also for
cable touch-down monitoring.
Many conventional ROVs are
generally designed to operate in
subsurface currents of up to 1.5m/s
but, in Mojo’s experience, many
struggle above 1m/s. Subsurface
current speeds of 5.0 m/s, are not
uncommon.
For this reason, Mojo and IKM joined
forces to bid for EU funding, from the

Maritime Technologies (MARTEC
II) call, to develop a HF ROV
capable of working in high energy
tidal sites. The target is to develop
a basic design for an HF ROV
capable that will align with the
envisaged build schedule for the
HF4 ship.
The companies were awarded
the funding at the end of 2014,
granted as part of the EU’s Marine
Technology II Horizon 2020
programme, and administered
by InnovateUK in the United
Kingdom. Work will continue
through to the end of 2015.

Deep Trekker
Deep Trekker has launched its new
remotely operated vehicle, the Deep
Trekker DTX2. This represents the
first in a new line of subsea vehicles
to complement the company's
existing portable ROV line, the
DTG2.
The Deep Trekker DTX2 is the first
ever subsea vehicle to combine
the patented pitch mechanism that
Deep Trekker is known for, with four
powerful, vectored thrusters for good
manoeuvrability. Rated for depths
of up to 1000ft and with speeds
approaching 3.5kts and over 28lbs
of thrust, the DTX2 is as powerful
and strong as it is nimble and easy
to use.
Integrating vectored thrusters allows
for lateral movement in the
horizontal plane, and by
activating the pitch
system, the

DTX2 can achieve simultaneous
vertical and lateral movement
using only 4 thrusters.
The DTX2 is powered by on board
rechargeable batteries, and takes
advantage of the company's
superbright screen hand-held
control module. Standard sensors
on all DTX2 packages include
heading, depth, and temperature.
Integrations available for
increased intelligence include
Tritech Micron Sonars, Teledyne
Blueview Sonars, Cygnus
Ultrasonic Thickness guages,
USBL navigation system and
more. A continuous 360deg
rotating mechanical grabber arm
is also available on the DTX2.
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Proven and cost-effective survey solution
Stable high speed
survey platform

Powerful, low maintenance
electric winch system

Real time
data telemetry

FleXlink for HD-SDI Subsea Cameras
DeepSea Power & Light’s new
FleXlink system replaces the coax
or fiber optic connection from a HD
subsea camera with reliable and
ubiquitous twisted pair conductors
in existing subsea Ethernet
interconnects.
With the ability to use standard
Ethernet interconnect solutions,
FleXlink allows system designers
unprecedented flexibility for placing
HD cameras throughout a vehicle;
from dynamic positioning on panand-tilts and manipulator arms to
tight spaces that require right angle
connectors.
The FleXlink system includes a unique

cable driver configuration to drive
uncompressed HD-SDI video through
a single unshielded twisted pair. With
standard subsea Ethernet cable, the
FleXlink system can achieve distances
up to 10m with zero added latency.
A media converter board in a
multiplexer bottle or separate
converter housing receives and
recovers the HD-SDI signal and
retransmits it through coax or fiber via
a standard SFP module. At 63x40mm,
the FleXlink Media Converter is small
enough to integrate into even the most
crowded MUX configurations.
Since the FleXlnik Media Converter
is able to directly output optical

Falcon Key To Diver Safety
With the Costa Concordia safely
in dock, Italian marine contractor
Micoperi has reported that the Saab
Seaeye Falcon ROV played a vital
role in diver safety during the largest
maritime salvage operation in history.
Fabio Bartolotti of Micoperi, the
contractor responsible for the project,
said that the Falcon worked every day
of the salvage operation, spending
over 1000hrs in the water. Every time a
diver entered the water the Falcon was

The ROV was sent into places too
dangerous for divers. It also conducted
survey missions on its own. In
addition, the Falcon was employed
for the scanning procedure needed to
measure the distance between the legs
of the support platform built below the
ship ready for the raising of the vessel.
For salvage operations such as this,

FleXlink system

the Falcon has the advantage of being
small enough to be easily manhandled
into the water, yet has the thruster
power to work in strong currents and
the intelligent architecture to handle a
range of tools including manipulator,
cutters, cameras and survey and sonar
systems. Powerful cutters can be fitted
to clear debris and entanglements
– including polypropylene rope up
to 19mm thick and steel rope up to
12mm diameter.
Its sophisticated manipulator has both
a powerful grip and a light touch for
handling hefty or delicate items.
Cameras, along with variable intensity
lighting, can be employed to view
places too difficult or too confined for
divers to access safely.

Extensive track record
Flexible and high
payload capacity
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If a diver must be deployed, the ROV
can preview the area, identify hazards
and pinpoint the site of interest. It
can then take down a safety line, if
needed, ready for the diver to decend
safely to the location.
Tools and equipment can be
transported to the diver and back as
necessary, saving valuable dive time.

Worldwide solutions
Denmark Norway United Kingdom USA Canada

UT3 FebruaryGermany
March 2015 Bahrain
Netherlands

deployed in their support and for their
safety.

HD-SDI data, no extra hardware is
needed to integrate with common
CWDM or DWDM optical systems.
DeepSea Power & Light’s FleXlink
system will be available exclusively
with their line of HD subsea video
cameras.

Australia

France

Singapore
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Scan, Stitch, Deliver!

High-resolution real-time 3D imaging in any visibility

Tritech Micron

Teledyne BlueView’s turnkey
3D solutions provide user-friendly
interfaces for data collection,
reviewing, editing, and delivering
survey-quality 3D point cloud
data. With our revolutionary
MotionScan positioning and
motion-compensation software,
operators can scan objects of
interest from a platform in motion.
QuickStitch provides operators
with a simple tool to review, clean,
and fine-tune alignment of
multiple overlapping scans.

Micron in Student AUV
Tritech’s Micron sonar has been
selected for the latest academic
autonomous underwater vehicle
(AUV). The acoustic design team at
McGill Robotics, McGill University,
Montreal, Canada, chose to
incorporate a mechanical scanning
sonar into their new build AUV.
The team now plans to integrate
the Micron sonar into their software
system in order to assist close range
positioning and detect objects in low
visibility environments.
The team has also updated their AUV
with new thrusters and are carrying
out modifications to the frame and the
pressure vessels.

Micro
field
buoy

The Tritech Micron sonar is the smallest
digital CHIRP sonar in the world and
is part of Tritech’s SeaKing range of
mechanical imaging sonars. With a 75m

range capacity the Tritech Micron sonar
offers high clarity and resolution in
miniature form, making it ideal for use
by AUVs.

Micro Field Buoy

Monterey Ba Aquarium Research Institute Camera

Ocean Scientific International
Ltd (OSIL) has introduced an
ultra compact buoy platform into
its existing range of fully
integrated systems.

MBARI engineers recently designed
a simple and inexpensive underwater
camera and lighting system. The
SeeStar system costs just under
$3000 in parts, but can operate as
deep as 300m for months at a time.

The Micro Field Buoy is
just 0.3m in diameter, and
weighs only 15kg (without
instrumentation), meaning it is
easy for one person to handle
in the field, is suitable for
airborne, vessel based, or land
based deployment, and yet
can still transmit data to users
in real-time.
The buoy platform can
accommodate a variety of
instruments or environmental
sensors (including CTDs, DO
sensors, turbidity sensors,
chlorophyll sensors, multiparameter
sondes and hydrocarbon sensors)
in the rugged protective deployment
frame underneath the float.
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McGill University's AUV

The hard anodised marine grade
aluminium hull incorporates
buoyancy, telemetry equipment
(GSM/GPRS/3G), electronics
(including data logger) and battery
in a fully marinised and compact
package.
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It consists of three modules - a
camera, a battery pack, and LED
lights. Each is contained in its own
pressure housing. These are made of
relatively inexpensive PVC pipe with
plastic end caps.
The three pressure housings are
connected using commercially
available flexible electrical cables.
This modular construction makes
SeeStar easy to attach to a variety of
platforms.

generates electrical power from the
ocean waves.
The most ambitious SeeStar project
is currently under way in Antarctica,
where researchers from MLML are
using two SeeStar systems to study
seafloor animals under the ice near
McMurdo Station. In order to deploy
the camera in this challenging
environment, the researchers must
first drill a 25-centimeter (10-inch)
hole in the ice, then lower the camera
on a folding tripod through the hole
and down to the seafloor.

The team selected a camera made
by GoPro because it was relatively
inexpensive and easy to use.
One group attached SeeStar to an
autonomous underwater vehicle to
observe and count jellyfish in the
open ocean. Another used a SeeStarequipped AUV to follow a second
robotic vehicle as it travelled across
the ocean surface. A third MBARI
group is using SeeStar to document
wear and tear on a buoy that

The three modules of the SeeStar
System allow it to be mounted on many
different platforms. Image MBARI

Contact Teledyne BlueView at
+1-425-492-7400 or swa_sales@teledyne.com
for more information!

www.blueview.com

scan_stitch_ut2_half_0315.indd 1

UFO

In late 2014, a rugged subsea lander
containing multiple oceanographic
sensors and high-tech equipment
was installed in the North Sea. Its
purpose was to measure fish stocks
by means of non-invasive stationary
monitoring with optical and acoustic
technology.
This was a key part of the
underwater fish observatory (UFO), a
collaborative project between MBT,
the Hamburg based Thünen Institute
of Sea Fisheries and the University
of Applied Sciences in Kiel. The
successful application of this method
is intended to significantly reduce
cost and labour-intensive sampling
catches.
The diver-installed UFO system
was tied back 300m to the FINO3
platform, one of three fixed research
platforms in the North Sea and Baltic
Sea. The lander observes fish using
a combination of high-resolution
sonar system imagery and footage
captured with extremely lightsensitive stereo installed underwater
cameras, originally known from
military applications.

3/11/15 5:02 PM

Together, these systems automatically
register the passing fish, without
having any influence on fish stocks in
the area.
Further sensor systems on board the
UFO lander include a turbidity sensor,
a current meter, conductivity and
pressure sensors and a receiver for
fish tag signals (fish tracking). The
combination of the camera, sonar and
sensor data provides comprehensive
information about fish characteristics
as well as the detection of fish stocks.
This way, the successful combination
of this wide palette of sensors renders
the UFO lander a very powerful and
efficient oceanographic monitoring
system. However, in order to ensure
the best performance and results when
it comes to interfacing the sensors and
transmitting the gathered data back to
the surface, the UFO project relies on
a complete connectivity package from
MacArtney.
All sensors are interfaced by SubConn
connectors and MacArtney cable
assemblies hooked up to a MacArtney
NEXUS MK C multiplexer, which is, in

MacArtney connectivity helps land
UFO in the North Sea

turn, linked to topside via a modified
MacArtney TrustLink chamber
termination and a 500m armoured
fibre optic signal and power cable.
Beyond providing signal and data
infrastructure between sensors,
topside and seabed, the MacArtney
connectivity system also allows
operators to trigger a pop-up
recovery buoy to be deployed after
the operational phase.
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Underwater Vehicles
Robosub Competition

AUVs developed by the teams
All images: AUVSI Foundation’s RoboBoat Competition.

This competition is organised by the
AUVSI Foundation and the Office of
Naval Research. It is held annually at
the SSC Pacific TRANSDEC (SPAWAR
acoustic testing facility) in San Diego.
The goal is to advance the
development of autonomous
underwater vehicles (AUVs) by
challenging a new generation of
engineers.
Teams of college and some high
school level students around the
globe work diligently throughout
the year to design and build AUVs.
These vehicles are then entered
into competition and must perform
realistic missions in an underwater
environment. This event plays an
important part in keeping young
engineers excited about careers in
science, technology, engineering, and
maths (STEM)
The 2014 winners were
1st Cornell University $10 000
2nd University of Florida $5000
3rd ETS (Ecole Technologie
Superieure) $1000
4th Far Eastern Federal University
$1000
5th National University of Singapore
$1000

SeaBotix

SeaBotix is a sponsor of RoboSub.
After the event, the company
discovered that all the winning teams
were equipped with SeaBotix thrusters.
SeaBotix had assisted the teams
throughout the year by providing
engineering support with thrusters
and spare parts as well as answering
technical questions in preparation for
the competition.
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While in San Diego, the team from the
Indian Institute of Technology Bombay
visited the SeaBotix facility for a factory
tour and commended the SeaBotix
thrusters for performance and price.
This is their third year equipping their
vehicle with SeaBotix thrusters.
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Underwater Vehicles
A Fish-like AUV called WANDA

Robot Cameras Monitor Deep Sea Ecosystems

AUVs working in littoral zones require
low-speed and high-manoeuvrability.
This often presents mobility and
sensing challenges that have not
been fully resolved satisfactorily by
the industry.

proving turbid, cluttered with obstacles
and plagued with dynamically
changing currents," said Jason Geder,
aerospace engineer, Laboratories
for Computational Physics and Fluid
Dynamics at NRL.

Biomimetics is the practice of taking
inspiration for the design of structures
from nature. Using these principles,
engineers at the US Naval Research
Laboratory (NRL) have developed
novel underwater propulsion, control,
and sensing solutions for near-shore
and littoral zone missions by looking
at fish.

Inspired by the pectoral fins of the reef
fish Bird Wrasse, NRL researchers
developed a robotic fin

Scientists at the National
Oceanography Centre (NOC)
in Southampton have used
advanced photographic tools
in an unmanned Autonomous
Underwater Vehicle (AUV) to make
major advancements in estimating
deep-sea ecosystem diversity at
‘landscape’ scales.

"Expeditions in near-shore
environments are complex, often

with actively controlled curvature. This
provides scaled down AUVs with a
novel low-speed propulsion system.
The artificial pectoral fin was
integrated into a man-portable,
unmanned vehicle named the Wrasse-

Digitally modelling the the geometry
of the bird wrasse Photo: US Naval
Research Laboratory/Jamie Hartman

inspired Agile Near-shore Deformablefin Automaton, or WANDA.
Four side-mounted fins, two forward
and two aft, provide all the propulsion
and control necessary for the vehicle.
A set of custom control algorithms
uses information about the vehicle
motion and surrounding environment
to inform changes to the fin stroke
kinematics, or fin gaits. T
his kind of artificial fin technology can
adapt to varying flow conditions and
provide the thrust control necessary
for low-speed manoeuvring and
precise positioning. It is suitable for
harbour monitoring and protection,
hull inspection, covert very shallow
water operations and riverine
operations.
It is designed to operate at speeds
in excess of 2kts, or hold position in
a 2kt current, giving it the propulsion
and control authority needed in
many harbour and other near-shore
operational zones.

By using a camera on the
Autosub 6000 AUV to take
a continuous stream of high
resolution photographs of life on
the sea floor, this new method
revealed a tenfold increase in the
precision of deep sea ecosystem
diversity estimates relative to the
use of scientific trawling.
Autosub6000 was developed by
the NOC as part of an ongoing
project. This research showed that
Anemones were the most abundant
animal on the sea floor, information

Autosub 6000 AUV

that has been previously missed
from trawling because they became

damaged in the nets and rendered
unrecognisable.

AirAsia QZ8501
The Teledyne Marine Systems
group's Gavia AUV has been aiding
in the search for the downed AirAsia
flight QZ8501 in the Java Sea.
PT Java Offshore, a key customer

of Teledyne Gavia, in coordination
with Balai Pengkajian dan
Penerapan Teknologi (BPPT), have
used their vehicle to survey the
area likely to contain the plane’s
debris field.

Teledyne Gavia provided a field
service technician to support vehicle
operations, along with an advanced
control module with survey grade
side scan sonar and an advanced
navigation module.

The WANDA program has spawned
other related programmes to enable
Navy critical missions using AUVs.
NRL's Flimmer (flying swimmer)
programme seeks to develop an
unmanned platform that will be
deployed from the air, glide to a water
surface landing in an area of interest,
and transition into a swimming AUV.
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Vehicle testing Photo: US Naval
Research Laboratory/Jamie Hartman
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Modifications have been made to
the WANDA fins to enable them to
function as aerodynamic control
surfaces and to survive the impact of
landing.

Teledyne Gavia
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Easytrak Nexus
USBL Systems

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

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

+44 (0)1493 440355

:

general@appliedacoustics.com

:

www.appliedacoustics.com

SeeByte in NOC gliders
In recent months, SeeByte has
been collaborating with the National
Oceanography Centre (NOC) to
develop tools to help pilot a fleet of
gliders.

Six orders for OceanServer
OceanServer Technology has received orders for six new Iver
AUVs for three different customers.

The second customer, John’s Hopkins University, recently took
delivery of their first Iver3-580 system for research purposes. Johns
Hopkins currently operates two Iver2 AUVs.
The final system was delivered to Heriot Watt University in
Edinburgh. This system was awarded as part of the EDU-RAS
(The Edinburgh Alliance in Robotics and Autonomous Systems) for
research equipment. The Iver3-580 system is expected to be used
for survey purposes using the Klein 3500 with both side scan sonar
and bathy capability.

Additions to the SeeTrack
Professional software suite will allow
NOC to use a common interface for
all the gliders. Operators will be able
to improve planning and monitoring
procedures.

The Iver platform will also act as a research platform for sensing,
communications and mobile computing for reliable execution of
seabed and other surveys.
All Iver AUV models come standard with OceanServer’s VectorMap
Mission Planning and Data Presentation tool, which provides georegistered data files that can be easily exported to other software
analysis tools.
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Underwater Vehicles of the
National Oceanography
Centre (NOC)

As a result of UK Robot and
Autonomous Systems funding,
the Marine Autonomous and
Robotic Systems (MARS) group
in NOC has recently acquired
a large fleet of gliders. These
gliders are manufactured by two
different companies, Teledyne and
Kongsberg, and each has a separate
interface and processing tools. The
separate interfaces increase both
operator training requirements and
operational complexity.

Four systems will be delivered to YSI/Xylem for use in water quality
application utilising the YSI Sonde 6-Series Sensors.
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larger fleets of gliders without putting
additional strain on the operators.
Data from these missions will be
consolidated on a shared database.

Iver AUV
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By combining all the mission plans
and monitoring in a single work
station, NOC will be able to manage
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Underwater Vehicles
MAKO

In the early years of the offshore
industry, divers were largely
responsible for the majority of
shallow water underwater inspection
and intervention work. This began to
change in the 70–80s, when remotely
operated vehicles started to increase
in sophistication. Some were used
to support divers while others were
employed to carry out work.
Vehicle designers began to
recognise that in some applications,
the vehicle's umbilical could be
a drawback. This prompted the
development of autonomous
vehicles that could be programmed
to remotely follow a route. In
Shark Marine's Mako system the
engineering has come full circle with
an AUV designed to assist divers.
The Mako diver delivery system
(DDS) is a platform that can transport
the diver through the water column.
It consists of a horizontal platform
with four horizontal thrusters. These
provide 26.6kg (59.2lbs) of thrust
and allow the platform to rotate
360deg around the centre.
While the DDS is a simple diversteerable sled, it has the facilty to
incorporate an in-house navigation
system called the Navigator. This
can be installed into the Mako
console or detached,
allowing the diver to
use it by hand once at
the desired location.

It is the navigator that essentially gives
it intelligence and turns the vehicle
into an AUV. It can be programmed to
operate without a diver.
"The navigator allows the Mako to
navigate underwater in much the
same way as a GPS system is used
for terrestrial navigation, although the
actual way it achieves this is a little
different," said a spokesman.
Prearranged flight paths can be
pre-programmed into the navigation
system using Dive Log software. These
range from simple 'Go To' commands
to more sophisticated paths such as
survey routes for precise search grids
or waypoint routes for longer distance
underwater navigation.
The auto depth allows it to maintain the
diver's position in the water column
while the auto altitude can maintain
the position of the vehicle a given
distance off bottom. Its auto heading
function can maintain a desired course
while the station keeping option lets it
remain in one location. The hover mode
enables it to hover in one position.
The navigator system works in
association with a sonar imaging
system that can locate and view
targets in front of the Mako, at
distances of up to 250m (810ft).
This forward-looking multibeam sonar
provides the diver with a visual image
of the area ahead to locate targets and
for obstacle identification.

DOF

MODUM Munitions Monitoring

Late last year, Teledyne Webb
Research supplied some of the first
gliders to the oil and gas market.
The Slocum G2 units were delivered
to DOF Subsea North America.
While approximately 500 Slocum
gliders have been sold, these have
been for academic and military
applications.

OceanServer Technology has recently delivered an Iver antonomous
underwater vehicle (AUV) for the MODUM project supported under the
NATO Science for Peace and Security (SPS) Programme.

The Slocum G2 gliders were
equipped with an environmental
characterisation optics (ECO)
sensor and a conductivity,
temperature, depth (CTD) sensor as
well as a Teledyne RD Instruments
acoustic Doppler current profiler
(ADCP) for current profiling.
Using remotely managed
autonomous underwater vehicles
like the Slocum glider will enable
service providers to gather vital,
near real-time, water column data
to improve situational awareness
in operating areas at a fraction of
the cost of traditional approaches
utilising surface vessels.
Slocum gliders can be equipped
with a choice of over 40 different
sensors and are capable of
deployments lasting up to a
year. These gliders maintain
communications through a satellite
link permitting data transfer and
missions management remotely.

The purpose of the MODUM is to move towards the Monitoring of
Dumped Munitions Threats in the Baltic Sea. The goal of the project
is to establish a cost-effective, research-based monitoring network
using underwater vehicles to enhance understanding about dumped
munitions in the Baltic Sea which pose both environmental and human
security threats.
The Iver AUV is equipped with high resolution side scan sonar, a
magnetometer and a full suite of environmental sensors utilising the YSI
Sonde 6600. This combination of sensors enables the AUV to identify
likely munitions and take geo-registered environmental readings in
close proximity to the targets.
The vehicle will primarily be operated out of The Institute of Oceanology
of the Polish Academy of Sciences (IO PAN) in Sopot, Poland.
Dumped chemical weapons pose an environmental and security
hazard in the Baltic Sea Region. The Iver AUV should help determine
the location of munitions (many of which are unknown), and allow
for environmental impacts originating from corroded munitions to be
continuously assessed.
The status of the munitions in the Baltic Sea area are of particular
concern given the high ship traffic, impact on fish/fishing and
development of offshore energy (ie wind farms). NATO-Country
project director (NPD), Jacek Beldowski commented after the first
few deployments, “The vehicle proved to be of use in an offshore
environment, even during 1.5m waves, operating satisfactorily
down to 120m.
The recovery cocoon demonstrated successful operation even at ships
with 6m distance to the water. IVER 2 proved to be seaworthy up to
Beaufort Scale 4.

Precise navigation is provided by
a Doppler navigation system
(DNS), long base line (LBL)
or a floating GPS
receiver.
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Underwater Vehicles
Underwater Robot for Port Security
Engineers at Massachusetts Institute
of Technology (MIT) have developed
an oval-shaped submersible robot.
Slightly smaller than a rugby ball
and having a flattened panel on one
side, it can slide along an underwater
surface to conduct ultrasound scans.
While originally designed to look for
cracks in nuclear reactors’ water
tanks, the robot could also be used
to inspect ships for the false hulls
and propeller shafts that smugglers
frequently use to hide contraband.
Because of its small size and unique
propulsion mechanism — which
leaves no visible wake — the robots
could, in theory, be concealed in
clumps of algae or other camouflage.
Fleets could then swarm over ships at
port without alerting smugglers and
giving them the chance to jettison their
cargo.

AUV monitoring pipelines Image: MIT

“It’s very expensive to use traditional
robots for every small boat coming
into the port,” said Sampriti
Bhattacharyya, a graduate student
in mechanical engineering, who
designed the robot together with her
advisor, Ford Professor of Engineering
Harry Asada.
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Bhattacharyya built the main structural
components using a 3-D printer in
Asada’s lab. The half of the robot with
the flattened panel is waterproof and
houses the electronics. The other
half is permeable and houses the
propulsion system. This consists of
six pumps that expel water through
rubber tubes.
Two of these tubes vent on the
side opposite the flattened panel.
This can keep the robot pressed
against whatever surface the robot
is inspecting. The other four tubes
vent in pairs at opposite ends of
the robot’s long axis and control its
locomotion.
According to Bhattacharyya, the
elliptical shape of the robot is
inherently unstable by design.
“If two jets are turned on at the same
end, the robot will turn rather than go
straight,” she said. "This tendency
to turn becomes an asset when
the robot is trying to execute tight
manoeuvres. It becomes a liability,
however, when it’s travelling in a
straight line scanning the hull of a
ship". In the design, therefore, all the
tubes exit the robot at different angles
calculated by Bhattacharyya to
provide the greatest degree of control
over the robot’s instabilities.
In the robot’s watertight chamber
are its control circuitry, its battery,
a communications antenna and an
inertial measurement unit consisting
of three accelerometers and three
gyroscopes that can gauge the
robot’s motion in any direction. The
control algorithm constantly adjusts
the velocity of the water pumped
through each of the six jets to keep
the robot on course.

“If this can be made cheaply enough,
for example around $600, it may be
possible to have, say, 20 of them
doing collaborative inspection. If one
breaks, it is not a big problem."

In initial experiments, the researchers
tested the robot’s ability to navigate
to an underwater surface and stay
in contact with it while travelling in a
straight line. The prototype is not yet
equipped with an ultrasound sensor.

They are very easy to make. Indeed,

"The rechargeable lithium batteries
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some returning to port to recharge
just as others are going back on
duty.
Their next prototype, Bhattacharyya
says, will feature wirelessly
rechargeable batteries. And
modifications to the propulsion
system, she says, should increase
the robot’s operation time on a single
charge to 100 minutes.

used in the prototype, Bhattacharyya
says, last about 40 minutes. Since the
robot can travel between 0.5–1m/sec
while pressed against a surface, that
should give it ample time to inspect
multiple small craft before being
recharged.

Bhattacharyya notes that while she
and Asada have demonstrated
the robot’s ability to travel along a
smooth surface, the hulls of many
ships will have encrustations that
might prevent continuous contact.
Ultrasound, however, works only
when the emitter is in direct contact
with the object to be scanned —
or when its distance is a specific
multiple of the wavelength of sound.

The researchers envisage that teams
of the robots could be kept in rotation,

The MIT research was funded by the
National Science Foundation.

Parts of the AUV Image: MIT

SMD ROV

SMD has been awarded a contract
by KT Submarine for a QT1000
high powered cable installation and
maintenance ROV.
The relationship between SMD and
KT Submarine began in 1998, with
the supply of a standard cable
plough. This was followed by the
supply of an MD3XT Plough in 2012;
the latest generation 500kW jetting
assisted, telecoms cable plough.
The combination of the MD3XT
and this latest award illustrates
a significant investment for KT
Submarine as they continue to
expand and become a key player in
the submarine telecommunications
and power cable markets.
The 2000m rated ROV embraces the
latest technologies in jet trenching
and ROV design with 1000hp of
total installed power and 940hp of
variable jetting power. The QT1000 is
capable of trenching rigid products,

power cables and telecommunication
cables up to 3m into the seabed.
With two of these vehicles already
delivered and in service the QT1000
already has a proven presence in the
trenching market, and positive client
feedback indicates that the vehicle
is the first choice for burial and
protection of power cables.

Silent NEMO

The US Navy has recently completed
tests on its GhostSwimmer
unmanned underwater vehicle (UUV)
at the Joint Expeditionary Base
Little Creek-Fort Story (JEBLC-FS).
GhostSwimmer is the latest in a
series of science fiction-turnedreality projects developed by the
chief of naval operations' Rapid
Innovation Cell (CRIC) project, Silent
NEMO.
Silent NEMO is an experiment that
explores the possible uses for
biomimetic, unmanned underwater
vehicles in the fleet. During the tests
that extended over several weeks,
Boston Engineering's tuna-sized
device gathered data at JEBLC-FS
on tides, varied currents, wakes
and weather conditions for the
development of future tasks.
"GhostSwimmer will allow the Navy
to have success during more types
of missions while keeping divers
and sailors safe," said Michael Rufo,
director of Boston Engineering's
Advanced Systems Group.
The GhostSwimmer was developed
to resemble the shape and mimic
the swimming style of a large fish.
At a length of approximately 5ft
and a weight of nearly 100lbs, the

GhostSwimmer vehicle can operate
in water depths ranging from
10ins–300ft.
"It swims just like a fish does by
oscillating its tail fin back and
forth," said Rufo. "The unit is a
combination of unmanned systems
engineering and unique propulsion
and control capabilities."
Its bio-mimicry provides additional
security during low visibility
intelligence, surveillance and
reconnaissance (ISR) missions
and friendly hull inspections, while
quieter than propeller driven craft of
the same size, according to Navy
Warfare Development Command
(NWDC).
The robot is capable of operating
autonomously for extended periods
of time due to its long-lasting
battery, but it can also be controlled
via laptop with a 500ft tether.
The tether is long enough
to transmit information while
inspecting a ship's hull, for
example, but if operating
independently (without a tether) the
robot will have to periodically be
brought to the surface to download
its data.

GhostSwimmer

The scope of work includes
integration of a telescopic docking
head onto an existing A-Frame on
the M/V Miraero with an option for
installation on a new power cable
installation vessel.
The new launch and recovery
equipment, including fast response
winch and umbilical cable protection
system will widen the M/V Miraero's
operational weather window.
The trenching ROV will be delivered
in Q3 2015, with installation and sea
trials planned for Korea.
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Seaeye Sabertooth
Seaeye Falcon

News

Seaeye Falcon DR

Quick Stitch

Navy Contract

3D scanning sonars scan from a
fixed location and produce a highly
detailed point cloud centred on the
scan location. To obtain data over
larger areas, multiple, overlapping
point clouds are collected from
various scan locations. Editing and
combining the various adjacent point
clouds is time consuming and difficult
to do using standard off-the-shelf 3D
registration software.

Tritech has been selected as the
preferred supplier for sonar and
acoustic positioning onboard SAAB
Seaeye Falcon remotely operated
vehicles (ROVs) for Försvarets
Materielverk, (FMV), the Swedish
defence administration.

QuickStitch has been designed
specifically for data collected with a
Teledyne BlueView 3D scanning sonar
to streamline the review, cleaning
and alignment process. Developed
by EIVA from the NaviModel solution,
which is part of the NaviSuite software
suite, QuickStitch is based on industry
proven hydrographic software.

QuickStitch

QuickStitch has a simple GUI with
powerful features which include:
• Point-to-point measurement
• Data editing
• Point cloud alignment (manual and
automatic)
• Enhanced visualisation options
• Data export
The specially designed software
provides current and future 3D
scanning sonar customers with a fast
and effective solution for reviewing,
cleaning and aligning multiple point
clouds.

Pulsar Side Scan Sonar
Kongsberg Maritime has introduced
a new towfish side scan sonar for
use in search and recovery (SAR)
missions as well as underwater
inspection, engineering and scientific
surveys. Developed by Kongsberg
Geoacoustics, PulSAR is designed
for intuitive operation and easy
deployment by non-specialised
personnel, enabling effective shortnotice surveys using vessels of
opportunity.
The PulSAR system acquires high
resolution acoustic images of the
seabed using a compact, rugged
stainless steel tow fish that is
operated with a water protected
(IP66) deck unit and small cable hand
reel. The system can be deployed
on small vessels such as
open RIBs. Large
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The PulSAR
system
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areas can be surveyed efficiently
revealing small objects and
structures in great detail. PulSAR
operates in a frequency range of
600 kHz to 1MHz and both FM and
CW source signals can be selected
in order to optimise the range and
resolution for the given survey task.
The system is battery or mains
powered, using 24 VDC or 110/230
VAC. It has an integrated GPS
system that provides positioning
information with SBAS differential
corrections and an external
positioning system can be
connected via a serial port.
It delivered with a dedicated
software package to be run on a
laptop computer connected via
Ethernet to the deck unit. This allows
the user to plan and conduct the
survey and acquire sonar data with
embedded positioning information.
The data can be processed,
visualised and interpreted in
the software package and
exported in industry
standard formats to third
party packages.

The ten ROV systems will be deployed
for seabed surveys, inspections, light
underwater work and recovery of
objects and encompass a full suite
of Tritech sonars including Gemini
multibeam imager, Micron mechanical
scanning sonar, PA500 altimeter and
MicronNav USBL.

Seaeye Lynx
Seaeye Tiger

Seaeye Cougar-XT Compact
Seaeye SeaOwl

Seaeye Cougar-XT

l SAAB has selected a Kongsberg
Maritime hydroacoustic package
for installation on two Swedish A19
submarines. The delivery will consist
of SA9510S mine avoidance and
navigation sonar for submarines
and the leading EM 2040 Dual RX
multibeam echosounder.

Seaeye Panther-XT Plus

The main purpose of the SA9510S
sonar is to detect mines, obstacles
and the sea-floor in a wide swath
ahead of the submarine. The sonar
generates target warnings or alarms
with sufficient time available to perform
an avoidance manoeuvre. It is a vital
tool providing information to crew for
bottom navigation purposes and for
submerged navigation.

Seaeye Cougar-XTi

Seaeye Panther-XT

The SA9510S sonar has the ability to
detect and display the bottom profile in
several selected horizontal directions
in front of the submarine. Mine-seeking
and submerged navigation can be
performed simultaneously.

Seaeye Leopard

Seaeye Jaguar
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See us at:
Hydroacoustic package

Stand Q6

www.seaeye.com
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Wave Glider Lyra at MASSMO
Background: the MASSMO project
In recent years, the oceanographic sector
has developed an arsenal of wave and
battery-powered unmanned vehicles able
to travel significant distances while carrying
out surveys. Last October, a fleet of seven
such robotic vehicles were launched as
part of the Marine Autonomous Systems in
Support of Marine Observations [MASSMO]
project.
The aim of this three-week logistical
exercise was to understand how these
different platforms could best work
together in a coordinated approach when
undertaking scientific research and marine
monitoring.
Co-ordinated by the National Oceanography
Centre, Southampton (NOCS), the fleet
consisted of two Teledyne Webb Slocum
gliders and three Liquid Robotics Wave
Gliders as well as two other surface vessels,
one from ASV and an AutoNaut from MOST.
These robotic vehicles are relatively small
and quiet compared to research ships, and
consequently, ideal for making unobtrusive
observations of marine life.

The two components
of a Wave Glider

The itinerary called for the
various vehicles to assemble
near the Scilly Isles, where they
would sail to the CandyFloss
SmartBuoy 140km to the west.
Candy-floss is part of a separate
NERC Cefas joint study to study the whole
ecosystem in the south west approaches.
The robotic fleet would then travel a further
185km south-west to the Atlantic shelf edge.
The route was devised so that at some
point, the moving vehicles would have to
cross a boundary front in which two water
masses with different properties, meet
one another. These fronts provide ideal
conditions for abundant plankton growth,
which in turn can attract large numbers of
marine fauna and birds. Once detected,
the vehicles could be programmed to cross
and re-cross the fronts.
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While generating vast amounts of valuable
scientific data, the exercise would also
help determine what type of vehicle would
be best suited for which specific duty,
particularly when working in the exacting
wind and wave conditions prevalent in this
or similar areas.
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the rendezvous and inter-calibration
point, NW of the Isles of Scilly.

Lyra
Throughout September 2015,
scientists at the Centre for
Environment, Fisheries and
Aquaculture Science (Cefas)
were busy making final
preparations for the maiden
project of its newly acquired
Wave Glider SV3 vehicle, Lyra.
The Lowestoft-based
oceanographers had briefly
speculated about purchasing
the tried and tested Wave Glider

integrate the Cefas-Id ESM2 logger
and installing instrumentation in the
payload bays.
SV2 vehicle from Liquid Robotics,
before eventually settling on the
latest higher capacity Wave Glider
SV3 model. They had then spent
the summer familiarising themselves
with the vehicle, writing software to

Lyra was to join an armada of small
vehicles west of the Isles of Scilly to
commence the MASSMO survey. Most
of the unmanned vehicles were based
in southern England, the most obvious
exceptions being the Wave Glider
SV2 from Liverpool and a Seaglider

from the University of East Anglia.
As the time approached, it became
clear that the vehicle from UEA would
be unavailable, following a previous
mission where it sustained some
damage.
For a variety of operational reasons,
the Cefas scientists decided that it
wanted to launch Lyra from St Ives
on the Cornish mainland, and let the
Wave Glider make its own way to

The conventional way to launch a
Wave Glider is to lower it into the
water from a boat. When the group
got to Cornwall, however, they
decided to simply push the wheeled
transport assembly down a slipway,
allowing the Lyra to float off. The
vehicle was then towed several miles
out to sea by a small tourist boat to
avoid contact with the rocky coastline
in the fast moving water.
"This novel launch method was of
interest to colleagues within the
group," said Dr David Pearce,
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Wave Glider
wave glider project manager, "and
we were soon able to share the
experiences with our partners.
Before long, other vehicles began to
consider this alternative approach.
Wave Glider SV3
The Wave Glider is a novel vehicle
consisting of two main components.
The upper section floats on the
surface. Solar panels on its upper
surface power rechargeable
batteries for the instrumentation
contained within its buoyant hull.
Below this, connected by an
umbilical, is the permanently
submerged, free moving part.
Responsible for the propulsion,
it can be best described as an
underwater kite.
The amplitude of waves are larger
at the surface, but decrease with
depth. At the surface, the rising
wave lifts the float. This causes
the connected submerged unit to
rise accordingly. The wings on this
submerged body convert this lift into
forward motion and a rudder can
steer the Wave Glider in the desired
direction.
"Given the lack of swell at the
launch site" said Chris Read, marine
observations systems technician at
Cefas, "we were surprised to see
how fast she could move in relatively
still water – maybe 2kts."

RS Aqua

RS Aqua supplied the MASSMO
project with personnel, various
sensors and three Wave Gliders.
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In addition, RS Aqua’s technical
director, Terry Edwards, assisted with
the commissioning and deployment of
the Wave Glider’s on the Isles of Scilly
in person.
The company also provided ongoing
remote support throughout this
successful demonstration of Wave
Glider capabilities in near-coastal and
shelf seas.
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Slocums worked on. At the surface,
however, vessels were tossed
around. On Lyra, the 4m umbilical
eventually snapped.

Rising above the float's flat surface
are the antennae which allow the
vehicle to communicate using Iridium,
WiFi and the mobile phone network.
These allow remote pilots to steer Lyra
by any internet connected device
using the web-enabled Wave Glider
Management System.
The Isles of Scilly lie 45km (28 miles)
off the tip of Cornwall. Between the
Lands End on the mainland and the
Seven Stones reef, there is a busy
shipping lane with large merchant
vessels transiting, sometimes every
15mins along the Lands End traffic
separation scheme (TSS).
This consists of a one mile-wide
channel used by ships travelling
North-South and another used by boats
travelling in the opposite South-North
direction. In between the two, there is
a gap of maybe half a mile. In order
to arrive at the rendezvous point, Lyra
would have to cross this. Travelling at
1kt or so, it would take several hours.
"Theoretically, a small low-profile
vehicle would be difficult to spot by
other vessels and thus be in danger of
a potential of collision," said Pearce.
"The Wave Glider, however is designed
to reduce this possibility.
"It can receive Automatic Identification
System (AIS) signals from other vessels
in the vicinity. These transmit basic
information such as course, speed,

RS Aqua additionally supplied a large
number of fish tracking systems to
the project. Manufactured by Vemco
in Canada, these use tiny tags
located on the fish to send data about
behaviour to the autonomous surface
vehicles.
Finally, RS Aqua provided Iridium
satellite data services, via JouBeh
Technologies. These allowed the
scientists and pilots to communicate
with the Wave Gliders at any time.
Lessons are being applied by RS
Aqua to other WaveGlider missions.

"In retrospect, this was a fantastic
piece of research and development,
impossible to simulate," said Read.
"While the vehicles had been
previously tested in tropical storms,
these were typically large-period
open ocean waves. The waves here
were totally different with steep front
and back edges.

Cefas' Lyra WaveGlider SV3.
Its black colouration is due to
the anti-fouling coating. Image
Chris Read

destination, name, IMO number
etc. If a ship comes towards it,
Lyra's navigation software can
take avoiding action such as
turning 90deg to move out of the
way. The Wave Glider SV3 design
also contains a small vectored
thruster which can be used to
provide supplementary propulsion
in short durations.
"Lyra also has an active radar
transmitter. If it picks up a signal
from an approaching ship's radar,
it replies by sending its own
enhanced radar signal back to
alert the bridge.
"Additionally, while she lies low
in the water, she also has a very
bright LED lights at the top of the
antenna. In the event, we were
delighted that Lyra was able to
cross the lanes without any issue."
The vehicle incorporates a cell
modem to connect to a mobile
phone network. It also has a WiFi
receiver and an Iridium transmitter
for when out of signal range. Lyra
routinely took oceanographic data
every 5mins during the mission
but transmitted it every 30 minutes
to save on the Iridium bill.
While vehicles may be
autonomous in theory, they need

a pilot. The pilot is sent navigational
(position, speed, direction) and
meteorological (wind speed,
direction, temperature, etc,) data in
real time and effectively "drives" the
vehicle by the web-based telemetry
using the satellite link.
As Lyra sailed away from Cornwall,
however, a firmware problem began
to shut down the telemetry stream
from the Cefas logger. The problem
started to occur as it switched over
from being in cell range, to Iridium
communications. The solution was to
sail Lyra nearer to the Isles of Scilly,
get it back within cell range and to
carry out an over-the-air software
upgrade.
"This meant getting Lyra closer to the
rocky islands than we had planned
to, but we were able to fully download
corrective software and still arrive at
the rendezvous location on time," said
Pearce.
The vehicles assembled at the
meeting point represented the main
methods of remote surveying. The
MOST and ASV vehicles, with their
larger payload bays, were able to
utilise large sensors or sampling
equipment. At the other end of the
spectrum, the Slocum gliders had
smaller sensors but were able to

traverse up and down through water
column collecting data.
Each surface vehicle was allotted a
parallel lane on a grid. There were
5 east-west lanes, around 20 miles
long and 5 miles apart. The vehicles
were to go back and forward along
this path collecting data to be unified
subsequently.
The storm suddenly came up
overnight.
The speed and ferocity of the storm
caught everyone by surprise. In a few
hours, the wave heights worsened
from 5m to in excess of 10m. Down
in the quiet of the water depths, the

Glider

During her maiden voyage, Lyra took
measurements to assess the size of the
Autumn phytoplankton bloom off SW
England. Cefas scientists were able to
remotely pilot the vehicle to specific
areas of interest, plankton blooms,
spills/pollution, etc.
In future, Cefas has also plans to use
Lyra for monitoring and recording
underwater noise (from whales and
dolphins and man-made sources),
measuring water currents flowing

"Imagine you are floating in big
waves rising and falling every 30
seconds. Now imagine being hit
by the same wave every 7 or 8
seconds. We now have a much
greater understanding of what the
Wave Glider is suited to in the sort
of conditions we can safely use it in,
particularly when we begin to work in
the North Sea.
Liverpool's Wave Glider SV2, with
its longer umbilical, survived the
storm unscathed. Learning from this,
subsequent Wave Glider designs
may feature a thicker, stronger
umbilical and possibly a longer
length.
The downside of having a longer
umbilical is that the forward speed
decreases. Having a longer umbilical
for hostile areas and a shorter one
for work in the shallower southern
North Sea may prove advantageous.

around the coast and be part of
a developing strategy to monitor
complete ecosystems.
Lyra can collect live data every 30
minutes, via satellite, to Cefas’ HQ
in Lowestoft. Cefas' scientists will
use the data collected (including
salinity, temperature, chlorophyll,
oxygen, and turbidity) to assess the
health of UK marine waters as part
of the European Marine Strategy
Framework Directive.
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Welding Cameras For Remote Pipeline Repair System
Kongsberg Maritime Camera Group
has designed, manufactured and
delivered a new underwater video
camera for use on an advanced
subsea remote pipeline repair system
(RPRS).
The cameras are specifically
designed to monitor the welding arc
and welding pass in an unmanned
hyperbaric welding habitat, when
operating to depths of 1500msw.
The camera has been extensively
tested and qualified for use in
an argon gas environment
during welding operations.
An extremely wide
dynamic range (WDR)
image sensor is used,
which provides the RPRS
operating team real-time
close-up viewing of the welding
process while at the same time
allowing detail of the adjacent

welding pass to be seen with
minimal image/visual degradation
from the intensity of the welding
arc.
The camera’s pressure housing
is constructed from titanium alloy,
and a sapphire front port protects
the lens from damage.
As space is limited in the vicinity
of the weld, the camera was
designed to be as compact
as possible, measuring
just 105mm in length and
56mm in diameter.
RPRS Camera

By using a camera on the
Autosub6000 AUV to take a
continuous stream of high resolution
photographs of life on the sea floor,
this new method revealed a tenfold
increase in the precision of deep sea
ecosystem diversity estimates relative
to the use of scientific trawling.
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Autosub6000 was developed by
the NOC as part of an ongoing
project. This research showed that
Anemones were the most abundant
animal on the sea floor, information
that has been previously missed
from trawling because they became
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The second phase of Massmo was
a tracking mission to discover how
fish use these areas on a dayto-day basis. Scientists from the
Marine Biological Association (MBA)
and engineers from the National
Oceanography Centre (NOC)
worked together on this pioneering
project.
The idea was to place acoustic
‘pingers’ on plaice, sole, brill and
rays, and track them by the vehicles
as well as seabed listening stations.
In addition to gathering on the
physical properties of the ocean,
such as water temperature and
salinity, the vehicles carried GoPro
cameras to capture valuable
photographs and video footage of
seabirds and other marine life.

Gliders to Blue Ocean Monitoring

NOC Photographic Tools
Scientists at the National
Oceanography Centre (NOC) have
used advanced photographic
tools in an unmanned autonomous
underwater vehicle (AUV) to make
major advancements in estimating
deep-sea ecosystem diversity at
‘landscape’ scales.

MASSMO 2

damaged in the nets and rendered
unrecognisable.
As climate change and potential
exploitive pressure of seafloor
resources impact the ocean, it is
increasingly important to better
document deep sea marine
biodiversity and ecosystems.

Teledyne Webb Research has
delivered a Slocum G2 Glider to
Blue Ocean Monitoring for use in
commercial oil and gas related
applications. It is equipped with
an environmental characterisation
optics (ECO) sensor, a conductivity,
temperature, depth (CTD) sensor,
and an oxygen optode. Like all
Slocum G2 gliders, the 1000m rated
is hybrid (propeller) ready.

Currently trawling is one of the most
common methods of assessing
what creatures live in these habitats;
however trawling has drawbacks in
terms of poor accuracy and a bias in
sampling seafloor biota.

Slocum gliders can be equipped with
a choice of over 40 different sensors
and are capable of deployments
lasting up to a year. These gliders
maintain communications through a
satellite link permitting data transfer
and missions management remotely,
making gliders an ideal tool for oil
and gas applications.

The new method, developed at
the NOC, will substantially improve
the accuracy and efficiency of sea
floor surveying. It is currently being
used to map the proposed marine
conservation zone, know as Haig-Fras,
as well as to estimate the seafloor
carbon dynamics within the vicinity.

Utilising remotely managed
autonomous underwater vehicles,
service providers can gather vital
near real-time, water column data
to improve situational awareness
in operating areas at a fraction of
the cost of traditional approaches
utilising surface vessels.

Slocum G2 Glider
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Seafloor Mapping
Deep Towed Sub Bottom Profiler
Applied Acoustic Engineering, a company well known
for its surface towed seismic sound sources, sparkers
and boomers, has developed a new deep towed sub
bottom profiler. Called the DTS-500, this can produce
higher definition sub-seabed profiles. As it Is towed close
to the seabed when it emits a high energy electrical
sound pulse, the new sparker overcomes many of the
disadvantages of a surface-towed system, especially
when operating in deeper water.
The company, based in Great Yarmouth, has been
manufacturing sub-bottom profiling equipment, that
utilises a reflection seismology technique, for over 25
years and many hundreds of its products are in use
worldwide but recently its customers have been calling
for deep water sub-bottom survey tools to operate in
particularly challenging environments, at the limits of
seismic sub-bottom profiling technology.
"One historical problem with a surface-towed system is
that the signal, deteriorates as it passes through the water
column," said Applied Acoustics' technical manager,

Neil MacDonald, "Together with interference from sea
surface and vessel noise, the quality of the data can be
compromised.
"Attempts were made back in the 1970s and 1980s to
place the sparker much nearer the seabed to overcome
some of these issues but because the electrical pulse
was still generated at the surface the technology had
limitations as energy dropped as it travelled down the
long cable thus requiring specialist bundled tow cables
together with high voltage slip rings."
"By using our experience and looking at ways of improving
this, whilst avoiding the short-comings of earlier designs,
we began to consider housing a sparker in a towfish and
flying it closer to the seabed again, but with the intention
of developing a more effective system. The result is the
DTS-500, an entirely novel design, recently introduced to
the market at Ocean Business in Southampton."

Conventional sub-bottom profiler

The significant difference in this new product is that the
high voltage electronics, storage components and the
high energy 'switch' that is necessary are housed inside
the subsea pressure housing operating at depth, with the
energy being supplied down a standard coaxial cable
from a low power DC power source on the surface vessel.
This unique arrangement, avoiding signal loss both
through the water and down a cable, creates much higher
resolution data even when the fish is operating at 500m
depth from a tow -cable some 2000m in length.

60
Deep towed sub-bottom profiler

UT3 February March 2015

Sample profile from DTS-500, 150J at 3Hz, 100m water depth.
Silver Pit, Southern North Sea

The DTS-500

The added advantage of this system is that the cable not
only delivers low voltage power to the towfish, it is also
used to transfer analogue seismic data, bi-directional
digital data etc to and from the command console in
the vessel's operations room. A standard coaxial cable,
present on many survey ships, is sufficient, speeding up
mobilisation time and removing the need for additional
specialised winches and HV cabling.

The DTS-500 is controlled and
monitored using an onboard surface
console that features an integrated LCD
display and indicators for immersion
and water ingress, thermal sensors,
depth and communications monitoring,
etc.
In operation, the towfish typically travels
at around 10-20m above the seabed.
Attitude, depth sensors and an integral
USBL beacon within the towfish body
inform the engineers at the surface of
its exact position while an echosounder
on the vessel can warn of seafloor
undulations which the fish would have
to avoid.
Neil MacDonald added, "Ideally, the
towfish would fly as close to the seabed
as practicable, however, to collect
reliable repeatable data, it is beneficial
to keep it at a constant level. A continual
lowering and raising of the fish, in
response to seabed topography, may
cause an aberration in the data because
the act of raising it makes it run through
the water faster. Heave compensation of
the towfish is automatic using the high
resolution depth sensor, eradicating
any natural towfish movement from the
seismic data."
As it flies, 40 sparker tips on the
underside of the fish emit acoustic
signals which penetrate 100-200m
down into the seabed, depending on
the sedimentary geology. It has a 500J/
sec charge rate which allows a typical
repetition rate of 150J at 3Hz.

A broad signal spectrum of around 100Hz –10kHz is generated, however
wavelengths can be filtered out in order to concentrate on a specific band. The
resultant image has a resolution of 15–25cm depending on the power and, as
normal practice, the data can be interfaced to industry standard data loggers.
Applied Acoustics anticipates strong interest in the DTS-500 from the offshore
energy industries and oceanographic institutions that will appreciate both
the exceptional sub -bottom profile data and the simplicity of the operational
arrangement.

Deep Ocean Mapping

Researchers at the National Oceanography Centre (NOC) have developed a
new, automated method for classifying hundreds of kilometres of deep sea
floor in a way more objective, cost efficient, quicker than previously possible.
There is currently very little information about the geographic distribution of
sea floor life. This is largely because of the practical difficulty in accessing
creatures that live at great ocean depths. However, a new method of
estimating this distribution using a combination of submarine mapping
technology, statistics and a ‘landscape’ ecology technique has developed
called ‘Niche Theory’.
The Niche Theory states that biodiversity is driven by spatial variability in
environmental conditions, i.e. the greater the range of habitats, the greater
the biodiversity. The lead author of this study, Khaira Ismail from the
University of Southampton, has used this concept to create broad-scale, full
coverage maps of the sea floor. The objective of these maps is to estimate
the location of biodiversity hotspots, by identifying areas where the deep-sea
landscapes are relatively more varied.
These maps cover areas approximately 200km across, and have pixel sizes
around 25m. They are created using information on the topography and
sediment type of the sea floor, collected from a multi-beam echo sounder
and a side scan sonar, respectively.
The resulting map is then analysed in order to break down the sea
floor into a series of zones, using statistical analysis to identify distinct
‘geomorphological terrains’ in an objective and repeatable way.
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Cameras
Internet Camera
This April, Imenco will bring
its latest camera platform to
market. This will feature Ethernet
compatibility.
For the last 10 years, most cameras
have operated by capturing a digital
image and converting it into an
analogue composite video signal
for subsequent transmission. At the
surface, this signal is displayed onto
a monitor.
Some alternative systems re-convert
this back into a digital signal (either
inside or outside the camera), and
send it up the umbilical. The digital
signal is then fed into a PC and
viewed on a monitor.
When Imenco looked to enhance its
new camera, however, the company
not only decided to update the
hardware, but also sought to change
the actual platform and run the
digital format over an Ethernet-based
system.
"The Ethernet is an increasingly
popular way of connecting with
subsea equipment," said Jan
Wulfsberg, senior applications
specialist at Imenco. "Most sonars, for
example, are digital and 90% of them
work over the internet. We decided to
develop a future camera platform that
could be added to this network.
"Network integration opens up new
possibilities. You can let the camera
take one picture at very low frame
rate/high resolution or high rate/
or low resolution. You have all the
possibilities that are normally only
seen in fixed stills cameras.
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"The main advantage of a using
the Ethernet is that it is a fully
proven system, developed and
paid for by the computer industry.
The components are cheap and
standardised. An Ethernet control
system does not require the
numerous racks of electromechanical
switches that are the hallmark of
many existing pieces of control
equipment".
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An Ethernet compatible camera can
be simply construed as a simple
building block within this network.
It would be technically possible to
plug such a camera into an office
Ethernet cable system, type in the
IP address and have a picture on a
any computer screen on the network,
with the information recorded on high
capacity hard disks.
"When approaching the basic
design, we had three
main options," said
Wulfsberg.

"We could take an off-the-shelf
computer board and camera, and
insert these fundamental components
into a large subsea pressure canister.
"Another option would be to purchase
a closed circuit television (CCTV)
Ethernet camera and enclose it
into a subsea housing. While some
companies have chosen to follow
these paths, we thought
that they would not
allow us to fully
control both the
camera and the

Imenco's new Ethernet
camera

Lens
When Imenco set out to design its
next-generation camera, the lens
became a key consideration.
"The need to improve the lens system
is something we learnt the hard way,"
said Wulfsberg. "Over the years, we
tried to get the stable supply of water
corrective lenses that are necessary
for subsea cameras."
When a ray of light passes into a
lens, its path deviates because of
the refractive index of the glass. This
is not significant when the camera
operates in air, because if the ray
deviates 10deg on entering the lens,
it deviates back by the same amount
when exiting, effectively cancelling
each other out.
"This is not the case, however, when
one side is surrounded by water," said
Wulfsberg. "The water/glass interface
effectively causes the light ray to
deviate by about 15%. While a typical
camera lens requires a viewing angle
of around 72deg, the natural refraction

in the glass means that the effective
viewing angle drops to nearer 50deg."
"Designing a lens to produce an
effective viewing angle of 72deg can
produce a fish-eye effect, even in a
high quality lens. On land, it is possible
to buy panoramic lenses yhat better
compensate for the fisheye effect, but
we've never found anything that can do
that subsea.
These are far from optically perfect
because when the camera zooms, the
lens moves mechanically so the focal
point in the camera changes.
In some cases the image that this
produces is acceptable but then
soon deteriorates with serious edge
distortion.
The solution chosen was a double lens
system. The first concave glass lens is
designed to correct for the water. The
second lens is, therefore, incorporated
to compensate for the errors that the
first lens introduces, and bring the
entire image is in focus.

way it handles video signals, in the
manner we would have desired."
The third option was to take the
optical module and purpose-build a
computer solution around it. That is
precisely what Imenco did with its new
camera.
"We have effectively built a computer
which, in many ways, is analogous to
a smart phone, based on the same
technology, but without a screen.
It employs low power components
that have become available at a
reasonable cost through mobile phone
telephony," said Wulfsberg."One of the
main reasons we decided to invest
in building our own computer was to
have better control over latency."
Latency is the time taken for a signal
at the camera to be received at the
monitor. For a subsea camera, it
can be practically described as the
delay between an action happening
underwater, for example, with a
manipulator arm, and what the control
room sees. The lower latency, the
more control the ROV pilots have.
"We set out a target of no more than
150m millisecs. At the moment, results
are coming in at 100millisecs."
Platform
"On top of this platform, we intend
to build a range of new models,
starting with a main ROV camera.
We have completed the first five
prototypes, which have undergone
rigorous testing, both internally and
in association with a major vehicle
manufacturer.
"When we talk with the ROV
manufacturers and operators, they
recognise that assimilating functionality
or smartness into their digital video
gives them a competitive edge.
"Building the computer system also
gives us the ability to incorporate
applications in the same ways that
'apps' are used in mobile phones.
This is helped by having access to the
raw format before it is encoded.

"A permanently placed camera, for
example, can be used to detect
leakage while elsewhere, the settings
may be tailored to recognise collision
detection. While it is not possible to
carry out exact measurements, it is
possible to make estimates based on
what else is in the picture."
These apps will be available to users
while third-party software developers
may launch others. Imenco, however,
anticipates that some companies will
integrate the platform with into their
own in-house systems.
"For this reason, we have made it an
open source system," said Wulfsberg.
"It is likely that operators will have a
good understanding about what they
intend to use the platform for. If they
want to make changes, we can work
together with the customers, however
they will also be able to make their
own software modifications. The
platform allows them to interface with
it quite easily."
Typical of these is video picture
and enhancement. Imenco intends
to introduce options for computer
analysis, based on what is displayed
in the video. This will help the operator
when making decisions.
"It will do more than just give the ROV
pilot a picture. We see that its main
benefit is what happens in the back
office."
Imenco is currently assembling
cameras that companies can integrate
with its own control systems for
testing. The final versions will be
slightly smaller than the prototypes.
The basic shape looks slightly like a
classic old flashlight with a broader
front than the main housing. It
measures about 140mm at the largest
diameter and is around 230mm long.
"Because the computer electronics
sits within the camera body, this limits
our ability to make much smaller
versions. Similarly, the lens shape

and housing is designed to achieve
maximum optical quality and view
angle.
"In theory, we could miniaturise the
camera if we wanted to narrow the
opening angle and do without water
correction, but this is not a route we
intend to take. One option, however,
may be to house the computer part
into a separate container somewhere
in the ROV and maybe use this as a
hub," concluded Wulfsberg.

Specifications
Ethernet:

10/100Mbit TP

Ethernet video
streaming
protocols:

RTSP/RTP,
UDP,
Unicast/Multicast

Ethernet control
protocol:

HTTP

Video
compression:

H.264 AVC

Video resolution: 480p@30/60,
		
576p@25/50
		
720p@50/60
		1080p@
		
25/30/50/60
Optical: 		
Ivanoff-Rebikoff
		water correction
		lens system
Latency: 		

100mS

Optical Zoom
View Angle:

12x
65°

Housing:		

Titanium

Depth rating:

4 000 msw

Connector:

Subconn DBH13M

Power 		
requirements

24VDC (18 – 75)

Mass in air

5.3 Kg

Mass in water

3.7 Kg
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For a demonstration, call

+44 (0)1224 701749

Cameras

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

imenco.com

Record Year
Kongsberg Maritime's Standard Products team generated
more orders in 2014 than any single year before. This
was driven by the popularity of the Kongsberg Maritime
OE14-370 Colour Zoom Camera and the long-standing
support of many of the leading subsea survey, science and
construction organisations, including Fugro, Oceaneering
and Saab Seaeye.

GET
A
GRIP
Imenco Manipulator Jaw

Launched in 2013, the OE14-370 Colour Zoom Camera
has been designed to complement Kongsberg Maritime’s
industry standard ROV inspection colour zoom camera,
the OE14-366a. Using the latest CCD technology to give
improved image definition and features including a builtin field memory for slower shutter speeds, a 'snapshot'
capability and text insertion, the new OE14-370 proved
popular with ROV operators immediately and its popularity
continued to grow throughout 2014.
An all new high resolution monochrome CCD camera was
launched in November. The OE15-100D camera is smaller
yet has a deeper rated housing and wider angle of view
(AOV) in water than any of its predecessors.
With near SIT (silicon intensifier target) performance in

The OE15 100D

low light level conditions and an exceptionally wide AOV
(102° in water) the OE15-100D is ideally suited to mid
water navigation tasks, general observation and situational
awareness as well as tether monitoring applications.

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

SeaSpyder
Great Yarmouth based marine technology experts Subsea
Technology and Rentals (STR) has supplied two SeaSpyder
underwater camera systems to the Association of Inshore
Fisheries and Conservation Authorities (AIFCA), for use by
its ten individual statutory organisations.
The delivery of SeaSpyder underwater camera systems and
deployment solution to the IFCAs is to improve their
ability to gather information on seabed habitats
and species across England’s inshore waters.
This work is to support Defra’s ambitious target
of achieving a well-managed network of marine
protected sites by 2016.
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The SeaSpyder underwater drop camera system is
part of a family of field proven underwater camera
systems manufactured by STR for the marine
survey and environmental communities. The SeaSpyder
is designed for operation in shallow-medium water depths
with the standard system having a working depth range
of 500m. For applications demanding a deeper rating,
a telemetry model is offered which operates over longer
cable lengths for operation down to 1000m.
The high specification digital SLR camera offers an
impressive 18.0 mega pixels resolution and both manual
and automatic focus for achieving the sharpest images.
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The captured digital stills are framed with the aid of
a dedicated real-time video camera and images are
transferred “on the fly” to the topside for real-time review.
Neil Jackson, sales and operations manager at STR, said:
“In recent times STR has made significant investments
in its research and development capability, with key
focus on our underwater camera technology. The IFCA’s
commitment to purchase 2 new SeaSpyder camera
systems is a testament of our capabilities.”

For further information call us on +44 (0)1224 701749,
or email uk@imenco.com quoting UT204.
UT3 February March 2015
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6-7 MaY

l SECC GlaSGow

New

GlasGow
locatioN

VISIT
AOGEXPO.COM.AU

The UK’s largesT
renewables evenT
Meet and do business for free with 450+ exhibitors &
7,000+ renewables industry professionals

1,500

hotel rooms
at PreferreNtial
rates

show
features
wave & tidal seminar
theatre

why you should atteNd:

coNNect: with key contacts
learN: Build your knowledge
and communities in the wave & via the world-class conference
tidal sector
and show floor wave & tidal
seminar theatre, with 17+ hours
of FREE dedicated content
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eNable: Get access to
hundreds of cutting edge wave
& tidal suppliers – and learn
about the best solutions for
your organisation

traNsform: Grow and evolve
your career and business with
new contacts, ideas, solutions
and technologies –
at unbeatable value

67

Proudly supported by

stay connected

RegisteR now for fRee entry at

held in association with
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Energy & Marine

www.all-energy.co.uk
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SUT

You Can Only Imagine What You Will See
Inside the SUT Pre-Party for OTC……

Lunchtime Meeting, Kuala Lumpur and Selangor branch

Pipelines and Relaibility
The Kuala Lumpur and Selangor
branch held its first lunch time
meeting of 2015 at the Malaysian
Petroleum Club on Thursday 12th
February as usual it was a lunchtime
session. The event was well attended
with over 40 members and guests
present, given the number of
apologies also received it would
appear branch support is growing
steadily.
The first presentation from Khosro
Nekonam of Intecsea was an
informative and insightful discussion
of Pipeline Installation Methods with
emphasis on Deepwater. The main
differences between reel, J and S
lay methods were explained along
with some of the criteria relevant to
deciding between methods.
This was followed by a presentation
by Mike Theobald on the ever
intriguing (emotive?) subject of
Subsea Systems Reliability. Mike
was able to inform the audience of

By Neil Oakes

new tools and models that can be
used by the operations engineer to
better manage systems in future. The
presentation began with a discussion
around the definition of reliability and
displayed the reality behind figures
quoted for reliability of 25 years of an
oil field.
Illustrations were presented of the cost
impact to other industries recently of
unreliable products. The presentation
went on to discuss what this means
to operator, contractors and suppliers
and examples were given of impacts
of reliability issues in terms of both soft
and hard costs to our industry.
Finally it was explained that reliability
must be addressed across all of the
phases of a project not just in the final
stages.
The final presentation by Neil Oakes
was a personal reflection, based on
36 years in Subsea engineering, on
manifold design drivers and changing

trends. The presentation started with
the Central Cormorant UMC and
the first attempts to build diverless
"deepwater" systems through
changes in focus in the late 1980's
partly driven by oil price cycles. The
presentation ended with a thought
for the young engineers on making
designs more cost effective in times
of oil price volatility. Some thoughts
were offered on present trends of
putting more and more functionality
into manifolds and the impact of this
on size, installation and handling.
As usual the presentations were
followed by a networking lunch which
for the gastronomes amongst us was
to the usual high MPC standard.

Thursday 30th April 5.30-7.30

MR PEEPLES 1911 BAGBY STREET HOUSTON TX 77002
Purchase your tickets now to meet some of the industry leaders who
work with the latest and greatest technology under the sea. Mix and
mingle with SUT- Houston and top subsea professionals
and help us kick off
Houston’s Offshore Technology Conference!
Sponsors Include:

The next lunch meeting will be
in April and a bi weekly network
meeting especially aimed at young
engineers will be starting the 2nd
week of March to coincide with the
SSAC in KL. More details on the SUT
web site.

Evening Meeting, Aberdeen
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Wednesday, 18 February 2015

New Tonnage

By Martin Harley

Over 160 attendees turned up to
listen to Josip Micak from Technip
and Alistair Hope from Shell, discuss
New Tonnage at the Aberdeen
SUT’s February evening seminar.
Such a subject is always at risk of
descending into a game of Top
Trumps over who has the biggest
crane boom, but both speakers
were engaging on the engineering
and commercial problems that new
vessels, which after all are merely
tools, allowed them to solve.

Josip Micak, MSc., Lead Rigid
Pipelines Engineer for Technip in the
UK with over 10 years’ experience,
presented Technip's new state-of-theart pipelay vessel Deep Energy.

Pictures being worth a thousand
words, moving pictures even more
so, both speakers came armed with
clips for the audience, sadly, without
popcorn, but engaged the attendees
enough for them not to notice how
long it would be until dinner arrived.
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Cruising at 19.5 knots and capable
of both rigid and flexible installation,
the vessel’s transit speed and ability
to reel 2km pipe stalks in tandem
greatly increase the market’s reel-lay
capabilities. Josip went on to explain
how the vessel has already been
tested on Lucius and Walker Ridge
developments in the Gulf of Mexico,
both exceeding 2,000m depth.
With 23 years of varied international
experience with Shell, Dr. Alistair
Hope, Project Director for the Brent
Decommissioning Project at Shell,

is responsible for one of the largest
and most complex decommissioning
projects in the UK.
Decommissioning has already started
on the Brent field, which is coming
to the end of its life after nearly 40
years. Where inventory, overall weight,
structural integrity and unknown
materials all needed quantifying,
Alistair discussed the technical and
operational challenges of dissembling
platforms so that a vessel like Allseas
new Pioneering Spirit could lift and
remove the topsides. Like Josip,
Alistair showed video of what are
likely to be the heaviest ever offshore
lifts before going on to discuss the
environmental selection of the yard that
would perform the onshore disposal.

You won’t want to miss this fun filled evening with lite bites
and libation entertainment, exciting raffle items and DJ music!
Hurry and reserve your spot now as guests are limited!
Your sponsorship surplus and event raffle ticket funds will be
contributed to 2015 student scholarship funds. Thanks to our generous
sponsors, last year we were able to award $27,000 in scholarships
to outstanding students in the area of underwater science and
engineering.
RSVP cut-off date is April16th at 5pm
Please note: No walk-ins.
Purchase your tickets now before sold out at www.SUTHouston.com
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