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COMPANY NEWS

COMPANY NEWS
THUNDER
HORSE

BP has started up the Thunder Horse
Northwest Expansion project in
the deepwater Gulf of Mexico, four
months ahead of schedule and 15
percent under budget.
This is the fourth Upstream major
project to begin production for BP
globally so far this year, following
seven that started up in 2017 and six
in 2016. BP expects that new projects
beginning production between 2016
and 2021, part of its strategic focus
on growing gas and advantaged
oil production, will provide it with
900,000 barrels of oil equivalent a
day (boe/d) of new production by
2021.
The new project is expected to boost
production at Thunder Horse by an
estimated 30,000 boe/d at its peak,
taking gross output at one of the
largest oil fields in the Gulf of Mexico
to over 200,000 boe/d. Originally
planned for start-up in early 2019,
the project is the latest sign of BP’s
continued momentum in the U.S.
offshore region.
The project, which achieved first
oil just 16 months after being
sanctioned, adds a new subsea
manifold and two wells tied into
existing flowlines two miles to the
north of the Thunder Horse platform.

CAMBO
Floating production
and subsea specialist
Crondall Energy, has
secured a frame
agreement contract
with Siccar Point
Energy to provide
support on the
Cambo field, West of
Shetland.
Support will initially
cover the identification
and evaluation of
FPSO options for the
development and
pre-FEED technical
assurance of the
subsea design.
The FPSO scope
Crondall on Cambo
of work includes
consideration of a
range of FPSO options, including new builds, redeployments and conversions.
The FPSO studies will consider the suitability of the various options from the
perspective of their suitability for operations in the challenging West of Shetland
environment, as well as compliance and suitability for operations on the UK
continental shelf (UKCS).

Need
a USV for
high seas
operations?

The subsea engineering work scope involves peer review and peer assist
activities on the pre-FEED subsea design, including flow assurance and
operability reviews. Crondall is providing Siccar Point with a unique assurance
service which is ideally suited to operators implementing the latest cost-efficient
contracting models.
The Cambo Field is located 125 km north-west of the Shetland Islands and lies
30 km south-west of Rosebank and 50 km north of Schiehallion. The field was
discovered in 2002 and has five wells drilled into the structure.
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TYRA REDEVELOPMENT
Boskalis has been awarded the Tyra Redevelopment
Subsea Installation Phase II contract by Total E&P
Denmark. The includes subsea engineering, procurement,
fabrication and installation for the Tyra Redevelopment
project in order to extend the operational lifetime of the
Tyra offshore gas field by at least 25 years.
Boskalis will provide a broad range of specialist subsea
contracting activities for relocating and connecting subsea
pipelines as well as the installation of manifolds, vertical
platform production risers and umbilicals.
l McDermott has held a first steel-cutting ceremony
at its fabrication yard in Batam, Indonesia, to mark the
commencement of fabrication for the Tyra Redevelopment
project. McDermott will fabricate and assemble two
separate work packages for Total, comprising of seven
topside structures, six connecting bridges and six jacket
extensions weighing a total of 36,300 tons (33,000 metric
tons). This is one of the largest combined projects for
McDermott in the North Sea.
McDermott was awarded the engineering, procurement,
construction and onshore commissioning contract in
December 2017 by Maersk Oil before that company's
acquisition by Total in March 2018.

Boka Atlantis
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ROYAL LAUNCH FOR BALMORAL
WATER LEVEL MEASURING
HRH The Prince Charles, Duke of Rothesay,
officially opened Balmoral Offshore
Engineering’s subsea test facility in
Aberdeen, celebrating the conclusion of its
two-year £20m investment project.

MacArtney delivered six measuring
stations to a German energy supplier
earlier this year. The package included
six Tide Masters, designed by British
manufacturer Valeport and equipped
with Data Telemetry Units.

Since January 2016, the new building has
been taking shape at Balmoral HQ and
now covers the area of more than six
tennis courts, rising to 18m in height and
with craneage capacity of up to 40t. The
company had to blast through some 15m of
granite sub-strata to accommodate the new
underground pressure test vessels.

The Tide Master device acts as a
water level recorder. It can accurately
record the height of the water and
record meteorological data by using
an ultrasonic wind speed and direction
sensor. Five of the units included
pressure sensors to determine the
changing water levels for the purposes
of data collection, with the further
use of the results for hydrodynamic
modelling.

Jim Milne CBE, chairman and managing
director of Balmoral, said “The centre
represents a remarkable feat of engineering
– even more so considering it was
completed within two years. In these
highly risk-averse days, the requirement for
product testing is ever-increasing. The size
of products is also growing and the demand
for just-in-time delivery is the norm.

Measuring stations

These measuring stations each consist of a 2.5m long stainless steel pole that is
vertically anchored in the tidal flats. The pressure sensors are positioned approximately
20cm above the seabed to determine the changing water levels. On the upper part of
the pole, protected by stainless steel housing, are the secure and waterproof mounted
Tide Master device and modem.

“Relying on third party test houses would
put us in a very uncompetitive situation and
that’s why we carry out as many processes
as we can in-house – from product concept
to material development, testing and
realisation."

The water levels are measured every 10 minutes over a distance of 16km along the
Hindenburg dam that links the Island of Sylt with the mainland. The data obtained from
the Tide Master device is sent via modem and mobile network to the web based data
interface.
The online data transmission enables both direct access to current data and the
capability to frequently check the functionality of the measurement stations.

The new facility offers a wide range
of procedures including hydrostatic,
mechanical and laboratory trials providing
the industry with a comprehensive resource
for all types of subsea equipment testing.

The systems will be operated for approximately four months and maintained
throughout by MacArtney Germany.

C-KORE TEST TOOLS

New and upgraded vessels simulate
conditions to water depths equivalent of
7000msw. Most of the vessels are installed
underground, with ground-level access
making handling much easier and safer.

C-Kore Systems has announced a new ‘inline’ version of its subsea testing tools.
The streamlined design makes it possible
to connect into hard-to-access equipment,
such as cylindrical UTAs or high-density
connector layouts.

Bespoke software has been created to
allow full test traceability and real time
observation from anywhere in the world.
This level of monitoring is a first for the
industry and informs clients if current
testing is running successfully or not.

The compact Cable Monitor tests the
health of electrical lines by measuring
the insulation resistance and
continuity. The Subsea TDR identifies
faults along electrical lines with a
precision of 10cm.

Eight of the new units have just been
delivered for a fault-finding operation in
the North Sea with a major operator.

Predominantly used for in-house testing
and development work, the centre is also
available to customers spanning the energy,
defence, oceanographic and academic
sectors.

C-Kore’s Subsea testing tools are designed
to save time and money on new installation
projects and fault-finding operations by
simplifying the subsea testing process.
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Balmoral Offshore
Engineering’s subsea test
facility in Aberdeen
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Subsea testing tools

OSEBERG VESTFLANKEN 2
Recently, Equinor's Oseberg North
Sea field Vestflanken 2 came on
stream.
Remotely-operated from the
Oseberg field centre, the new
Oseberg H platform is the first
unmanned platform on the
Norwegian Continental Shelf.
Recoverable resources are 110
million barrels, and the project was
delivered far below budget.
The project was delivered at NOK
6.5 billion (2018 NOK), more than
20% lower than the cost estimate
of the plan for development and
operation (PDO). The breakeven
price is reduced from USD 34 to
below US$20 per barrel, further
strengthening a development that is
already highly profitable.
Maintenance campaigns are to be
carried out once or twice a year on
the platform. While the Askepott rig

is drilling wells through the platform,
the maintenance personnel will stay on
the rig. Afterwards the personnel will
stay on a vessel hooked up to Oseberg
H by a gangway.
Oseberg H is the first platform of its
kind on the Norwegian continental
shelf (NCS), with no facilities, not even
a toilet. The topside weighs only a
good 1 000 tonnes, another example
of simplification in practice.
The alternative to an unmanned
wellhead platform would have been
subsea wells. The new concept
provides a competitive alternative in
developing smaller discoveries.
The 11 wells on Oseberg Vestflanken 2
will be drilled by the Askepott jack-up
rig owned by the Oseberg licence.
Nine wells will be drilled through the
Oseberg H platform and two through
an existing subsea template. Pipelines
and subsea equipment have also been
installed.
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MERGERS AGREEMENTS AND ACQUISITIONS

AKER+BP2
BP and Aker BP have formed a
strategic technology venture alliance
to explore joint innovation and
technology opportunities
Pair will seek out potential venture
capital investments

L3 / ASV

SWATHE DISTRIBUTE HYPACK

SUBSEA INTERNATIONAL LAUNCHES
WITH TWO AGENCY AGREEMENTS

L3 Technologies gas acquired unmanned surface vessel company ASV Global.
This acquisition strategically enhances L3’s full spectrum of unmanned
maritime capabilities, including integrated anti-submarine warfare (ASW)
solutions, future surface combatant unmanned off-board sensors, and
integrated unmanned surface and undersea vessel (USV/UUV) operations. The
new company will be known as L3 ASV.

Swathe Services has become the distributor for HYPACK
in the UK and Ireland after Managing Director of Del
Norte Technology, Laurie Smith, recently announced his
retirement after more than 50 years in the business.

Subsea International, the independent and privately-owned
technology and systems provider, has launched with agency
agreements in place from two industry respected American
OEM.

Swathe Services will now take on responsibility for sales
and maintenance of HYPACK software solutions. The
company will continue to run bi-annual Multi-Beam Echo
Sounder HYPACK training courses to improve surveyors’
knowledge and efficiency using HYPACK software.

Subsea International has become the UK agent for the San
Diego headquartered Sidus-Solutions, the US pan and tilt,
underwater camera, light and laser manufacturer. They will
also be the EMEA agent for San Jose based Deep Ocean
Engineering Inc, the US AUV, USV and inspection/observation
class ROV manufacturer.

Through their planned strategic
alliance, BP and Aker BP intend to
explore potential venture capital
investments targeting technology
and innovation improvements,
including developments in digital
twins, advanced seismic techniques
and processing, and subsea and
robot technology. The alliance is
also expected to include identifying
and evaluating innovations which
could improve the environmental
performance of offshore oil and gas
production.

US company HYPACK – A Xylem Brand supplies
hydrographic survey and data processing software for the
hydrographic survey and dredging industries.

VAN OORD/MPI
Van Oord has completed the
acquisition of MPI Offshore from
Vroon Group. The specialist offshore
wind installation contractor will help
Van Oord further strengthen its global
wind organisation and in particular its
position in the UK wind market.
The acquisition includes the MPI
Offshore organisation in Stokesley
(United Kingdom), the vessels MPI
Adventure and MPI Resolution,
and associated crew. A total of
hundred people, both office staff
and crew, will be joining the Van
Oord UK organisation. Van Oord also
acquired project contracts related to
the vessels, ie,offshore wind farms
London Array, Prinses Amaliawindpark
and Rampion.
The acquisition is fully in line with the
company’s ambitions and investment
programme for the coming years and
it follows a number of strategic addons in recent years, which include the
acquisition of Bilfinger’s offshore wind
activities and Ballast Nedam offshore
operations.

HYPACK software

SONARDYNE /CHELSEA
Sonardyne has acquired the Chelsea
Technologies Group.The acquisition
is part of a long-term growth strategy
for Sonardyne, to diversify into
markets where it sees an opportunity
to build on its core technology
base and expertise in underwater
acoustic and optical communications,
navigation and autonomous
monitoring systems.
In acquiring Chelsea (also known as
CTG), Sonardyne will both strengthen
its presence in the maritime, marine
and ocean science sectors and create
new opportunities in the water
environmental, defence and process
control markets.
Chelsea will gain access to
Sonardyne’s considerable research,
production, testing, compliance
and global distribution capabilities,
allowing the company to access
many more international territories.
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Van Oord has completed the
acquisition of MPI Offshore from
Vroon Group
HC2 Holding is exploring the
potential sale of its subsidiary
Global Marine Group
ROVOP has purchased M2
Subsea’s entire fleet of 28 ROV
systems.Following the acquisition,
ROVOP has a 51-strong fleet,
comprising 34 hydraulic systems
and 17 electric systems

CARLYLE ENERMECH
Global alternative asset manager
The Carlyle Group has agreed
to acquire EnerMech Group, an
international services company
providing critical asset support
to the energy, infrastructure and
industrials sectors, from Lime Rock
Partners.

Andy Boddice, Commercial Director of Subsea International
Ltd commented: ‘’We are delighted to have been chosen
by both Sidus-Solutions and Deep Ocean Engineering to
represent them in the UK and EMEA respectively. Raising
the brand awareness of their products to make them
competitive and increase sales in these regions is one of our
core priorities. Their mix of standard products and bespoke
options fits very well with where we wish to take the Subsea
International brand in the coming years and they complement
the specialist remote solutions we’re in the process of
developing for our customers’’.
With offices in Fife and Aberdeen, Subsea International use
existing technologies, existing technologies in novel ways,
or completely bespoke solutions to answer problems their
customers find in their project portfolio.

UNIQUE GROUP/CSS
Unique Group, has entered into a
formal collaboration agreement with
Norway headquartered Connector
Subsea Solutions (CSS).
The newly entered collaboration will
help bolster Unique Group’s strong line
up of rental subsea equipment and
solutions.
Established in the year 2000, Connector
Subsea Solutions are a specialist
provider of Inspection, Maintenance
and Repair (IMR) solutions for subsea
pipelines, risers and conductors. The
company operates from four countries
in Europe and South America.
Through the partnership, Unique Group
will deliver complete lightweight and
compact remote operated tools and
systems for the cleaning, inspection,
and maintenance of subsea risers.

CSS Lightweight Pipeline Lifting and Handling Frames
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GLENDORACH
Total has made a major gas
discovery on the Glendronach
prospect, located offshore U.K.
West of Shetland. The well was
drilled to a final depth of 4312m
and encountered a gas column
of 42 meters of net pay in a high
quality Lower Cretaceous reservoir.

Aker Solutions has signed a contract
with Petrobras to provide a subsea
production system and related
services for the Mero 1 project
within the Mero field development,
one of the largest oil discoveries in
Brazil's pre-salt area.

the Mero 1 Guanabara FPSO and
spare parts. The order also includes
installation and commissioning
support services. Aker Solutions'
subsea manufacturing facility in
São José dos Pinhais and its subsea
services base in Rio das Ostras will
carry out the work.

The subsea production system will
consist of 12 vertical subsea trees
designed for Brazil's pre-salt, four
subsea distribution units, three
topside master control stations for

The work has already started and
deliveries are scheduled for 2020.
Installations are scheduled between
2020 and 2023.
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The subsea production system will be
hooked up to the first full-scale floating
production, storage and offloading
(FPSO) vessel for Mero, known as
the Guanabara FPSO. The FPSO is
scheduled to come on stream in 2021
and will have capacity to process up
to 180,000 barrels of oil a day and
12 million cubic meters of gas a day.
The ultra-deepwater Mero field is
located in the northwestern area of
the original Libra block, which is about
180km south of Rio de Janeiro.

Preliminary tests confirm good
reservoir quality, permeability and
well production deliverability, with
recoverable resources estimated at
about one trillion cubic feet (1 tcf).
Located on Block 206/04a, in
water depth of about 300 meters
and in a formation below the
Edradour reservoir, the discovery
can be developed quickly with the
existing infrastructure around the
Edradour field and the LagganTormore facilities of the Shetland
Gas Plant.

15

Liza Phase 2
Saipem has been awarded contracts for
the second phase of the ExxonMobil led
Liza development offshore Guyana. These
contracts, assigned by Esso Exploration
and Production Guyana Limited (EEPGL),
an affiliate of ExxonMobil, as the project
operator, are in addition to those awarded
to Saipem in 2017 for Liza Phase 1.
Following engineering and subject to
requisite government approvals, project
sanction from the joint venture and an
authorization to proceed with the next
phase, Saipem will then perform detailed
engineering, procurement, construction,
and installation of the risers, flowlines, and
associated structures and jumpers. Saipem
will also transport and install umbilicals,
manifolds, and associated foundations
for the production, and water and gas
injection systems.
Development of the Stabroek Block is
being pursued by a joint venture which
includes Esso Exploration and Production
Guyana Limited as operator and 45
percent interest holder, in conjunction
with Hess Guyana Exploration Limited
(30 percent interest) and CNOOC Nexen
Petroleum Guyana Limited (25 percent
interest).
Liza field is located approximately 200 Km
off the shores of Guyana in the Stabroek
Block at a water depth up to 1,850 metres.
The second phase of the development
has a larger number of wells and related
subsea equipment than its predecessor
and will produce an estimated 220,000
BOPD.
The overall value of the contracts is
approximately US$ 700 million.
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Audacia at Nordstream 2

The offshore pipelay vessel Audacia has begun its work
on the Nord Stream 2 project. The Audacia, operated by
Allseas, is the second vessel together with the "Castoro
Dieci" (C10) to lay the Nord Stream 2 pipeline in the German
route section.
Audacia started its installation works at the end of the
30-kilometres-long trench of the twin pipeline, located
in German territorial waters. She will be laying pipes for
approximately 38 kilometres in a deeper water section of
the route. Once Audacia completes the first line, it will then
return to starting point to continue laying the second line,
completing its works in Germany by the end of 2018.
All works on the Nord Stream 2 Pipeline in German
territorial waters are scheduled to be completed by the end
of this year.
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Subsea Electrical Test
Tools for fault-finding and
construction campaigns
• Save multiple days vessel time
• Cut downtime and get fields operational
• Fast, repeatable and reliable

INSTALLATION MONITORING SERVICES
Monitoring
deflection on
Utgard

C-Kore automates the entire testing process,
achieving significant cost savings with their Subsea
IR, CR, TDR, Pressure and Shock & Vibration units.
It’s safe for use on all subsea infrastructure, giving you
better data faster.

NEW

PRODUCT
Subsea TDR

www.c-kore.com

Ashtead Technology, has successfully
completed a subsea installation
monitoring project for Subsea 7
in support of Equinor’s Utgard
development, located in blocks 15/8
(NCS) and 16/18a (UKCS) of the
central North Sea.
The contract, which was awarded by
i-Tech Services on behalf of Subsea 7,
saw Ashtead’s Deflection Monitoring
System (DMS) used to capture critical
data required to safely deploy a
subsea template in water depths of
110m from Subsea 7’s vessel, the
Seven Arctic.
The DMS monitors structure
deflection, heading, pitch, roll, depth
and suction at differential pressures,
in real-time. This minimises the risk
of structural damage throughout
the installation and allows informed
decisions to be made during
critical operations, ensuring safety
requirements are met.
The DMS was optimised to the water
depths required for the scope of
work at Ashtead’s UKAS accredited
calibration laboratory in Aberdeen,

UK. The calibration procedures
improved the resolution and noise
reduction of the sensors utilised.
Once installed on the structure,
the system ran autonomously, and
was controlled remotely via radio

frequency communications, an
acoustic data link and a ROV electrical
hot stab, removing the need for direct
ROV or diver intervention. Ashtead
utilised a range of measurement
sensors and positioning tools to
enhance the accuracy of the data

collected, ensuring maximum
performance of the system.
This approach to subsea system
installation was developed by Ashtead
to minimise potential risks and
reduce costs in subsea operations.

OSIL TOWED PROFILING
Ocean Scientific International Ltd (OSIL) has added the Hammerhead deep
water towed profiling system to its product range.
The Hammerhead is designed for rapid surveys from small boats in estuaries,
lakes, rivers, and inshore coastal areas and can easily be deployed by one
person. The system allows users to obtain a vastly expanded dataset over a
wider and more comprehensive survey area than would be obtained from
traditional spatial profiling methods and can be programmed to collect data
from a single depth/altitude above the seabed, or to follow an undulating
pattern.
The simple body frame design is available in two size options to
accommodate the mounting of a wide variety of third party instruments,
including side scan sonar, SV units, CTDs and multiparameter sensors. Data
from the on-board instruments can be either included in the real-time
output displayed on the Hammerhead touchscreen topside control box, or
can be read separately into an independent software.
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Castrol Transaqua
Castrol has launched its next
generation subsea control fluid.
Castrol Transaqua SP (System
Protection) is a pioneering
formulation designed to simplify
subsea operations and offer
enhanced system protection
compared to products currently
on the market. Improvements in
system protection should lead to
increased component reliability.
Control fluids are one of the
most complex moving parts in
a subsea system, so reliability is
essential. The control fluid has
to transfer power, lubricate, deal
with contamination and protect
equipment from degradation in a
wide range of temperatures and
pressures.

The Hammerhead

Fields are producing for longer
than ever, meaning that subsea
production systems need
to perform for longer than
intended. As a consequence
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operators are often using a mix
of different generations of subsea
equipment and control fluids have
to accommodate a wider variety
of equipment, increasingly in sub
optimal conditions.
Castrol Transaqua SP is designed to
be compatible with a wide range
of elastomers, plastics, metals and
completion fluids. This compatibility
with completion fluids is especially
important during well installation
activities, when fluid mixing may
occur potentially leading to line
blockages.
Castrol has designed Transaqua SP
to have class-leading stability with
seawater; up to 50% at seabed
conditions of 5°C with critical
additives remaining in the solution.
Additionally, Transaqua is thermally
stable, tested in conditions up to
160°C, allowing for safe operation
at temperatures between -50°C and
150°C.

OFFSHORE

PIPELINE DESIGN
When some pipelines are laid on the
seabed and are subject to heating
and cooling, they tend to move in
unexpected ways.
Being long slender structures,
exposed to high pressures and
temperatures, they develop large
compressive forces that can lead to
lateral buckling. Cyclic loading can
also cause pipelines to walk. Pipeline
walking is a ratcheting phenomenon
in which the whole pipeline is
gradually displaced along its axis,
due to periodic changes in operating
conditions
Crondall Energy is looking at
predicting and controlling this
pipeline movement.
The company believes that the
obvious way to overcome this
design challenge is to manage this
significant uncertainty within a
probabilistic framework. To simplify
lateral buckling, Crondall Energy has
developed the PROBE computer
programme, which performs a full
structural reliability analysis of a
pipeline undergoing lateral buckling.
The probabilistic approach provides
a wealth of information that can be
used to optimise the design solution

and has already been used to justify
significant savings on several projects.
When it comes to pipeline walking
Crondall Energy believes that, for the
majority of pipelines, a more logical
approach is to do nothing prior to
operation, but instead carefully monitor
the pipeline behaviour and intervene if
excessive levels of walking are observed
in operation. To address this, Crondall
Energy launched the Joint Industry
Project APT (Anchoring Pipeline
Technology) to overcome the design
challenges associated with pipeline
walking.
The JIP aims to provide a framework for
the “wait and see” approach to walking,
where the expectation for walking is
uncertain. An essential part of APT is
to develop and test simpler anchoring
systems that can easily be retrofitted at
low cost and to develop better ways of
monitoring pipeline walking based on
the development of existing technology.
Crondall Energy believe these costs can
be reduced by investing in intelligent
application of modern analysis
techniques, embedded in PROBE
and the APT JIP, and by developing a
more flexible approach to uncertain
behaviour.

TETHERED BOP
Trendsetter Vulcan Offshore (TVO) has signed
an agreement with the Norwegian company
SubseaDesign, providing sole rights to market
and commercialise the Tethered BOP design for
use in the Norwegian sector of the North Sea.
The TVO system is a robust, cost-effective
solution for two emerging technical challenges
facing the drilling industry - wellhead fatigue and
wellhead strength.
New well designs must ensure a high-value
well is engineered to tolerate excessive fatigue
caused by newer and larger BOPs. The innovative
TVO solution addresses this issue as well as
challenges presented by legacy wells, many of
which were drilled with smaller BOPs and with
a wellhead and conductor design that was less
robust. The Tethered BOP resolves the issues
that often arise when attempting to interface
with newer generation BOPs
The Tethered BOP system arrests the motion of
the BOP stack above the wellhead, substantially
reducing wellhead cyclic stresses and enhancing
fatigue life. Depending on the specific riser and
wellhead configuration, fatigue life has been
improved by as much as 1,000 times the original
unmitigated wellhead fatigue. An added benefit
is the increased limits to the rig watch circle,
particularly in shallow water, where watch circles
can be very restrictive.

Crondall Energy is looking at predicting and controlling this pipeline movement
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50:50:50
If there has been one benefit of
the recent industry downturn,
it is that it has encouraged the
supply chain to innovate more than
ever. Nowhere has there been a
louder rallying cry to do something
different than at Baker Hughes, a
GE company (BHGE). This has not
only resulted in the development of
new technology and investment in
facilities, but has also promulgated
a major strategy review about how
the entire company interacts with
its clients.
Writes John Howes
Companies have reacted to the
recent downturn in different ways.
Many saw it as an opportunity.
Some looked to acquire rival or
complementary assets. Others
began planning how best to operate
in the new era after the eventual
cyclical market upswing. For BHGE,
it was all of the above.
The merger between GE Oil & Gas
and Baker Hughes, completed in
July 2017, has seen the organisation
– which celebrated its first birthday
last July – investing in its technology
portfolio as well as developing a
progressive business strategy.
First revealed at the company’s
Annual Meeting in January of this
year by BHGE Chairman and CEO,
Lorenzo Simonelli, this business
strategy is based on three pillars
and can be abbreviated to the
expression ‘50/50/50’.
"The first ‘50’ in this context relates
to creating product companies that
are able to deliver business 50%
more efficiently when compared
with how systems have been
traditionally delivered in the
OEM space," said Neil Saunders,
President & CEO of BHGE's global
Oilfield Equipment business.
"This is not the same as customers
purchasing specific products for an
immediate 50% discount. Instead, it

considers the total expenditure and
savings accrued over the total life
of the field, looking at productivity,
reliability, capital efficiency and
product cost.”

"While the new tree has the
same 5in production bore and
functionality as previous designs, it
can be installed in deep waters and
accommodate pressures up to 10K.
It weighs significantly less than any
other similar tree on the market,"
said BHGE’s VP and Chief Technology
Officer for Oilfield Equipment, John
Kerr.

This Totex, or total expendiature
philosophy lies at the heart of the
new business strategy and considers
many diverse technological
improvements and cost-effective
solutions.

"Reducing the weight has an
immediate knock-on repercussion
on life of field costs. It makes it
easier to transport, takes up less
space and allows a smaller vessel
to be used, while installation is
made easier, possibly using a
smaller crane. All this adds to the
overall reduction in the cost of
ownership for the system.

“The middle '50' represents the
drive to bring together the two
halves of the newly enlarged
company to change the commercial
outcome and help make projects
more competitive," continued
Saunders.
"The final 50 represents industrial
yield and how we get that down,
whether that be $ per megawatt
hour, cost per barrel or the lifting
costs for an operator. Essentially,
this has meant examining 30–40
years of how we operate, as well as
how we design hardware like trees,
manifolds and control systems."

"It also has a very strong upside
in the drive for decarbonisation.
With fewer materials and requiring
less manufacturing, it has a much
smaller carbon footprint."
The designers achieved the low
weight target by simplifying the
design, making it up to 50% lighter
than conventional systems while
maintaining functionality and
satisfying industry standards (API
17D).

Tree Design
Just over four years ago, BHGE
launched its deepwater vertical
subsea tree, the DVXT. Like the
shallow water design that preceded
it, the company approached its
customers and engineered the
structure in response to their many
comments and requirements.
Correspondingly, it had a high level
of functionality, incorporating the
latest technology and ideas of the
day.

The design has a number of
advantages. In many conventional
configurations, particularly in
deeper waters, the actuators are
positioned on one side of the tree.
In a challenge to this convention,
however, the new design evenly
distributes valve actuation around
the valve block, apportioning weight
more efficiently as well as allowing
the height to be reduced, with
knock-on savings in footprint and
weight.

The latest tree from BHGE, however,
could barely be more different. The
company’s engineers challenged
themselves to throw away the
old design conventions with the
result being a lightweight, compact
vertical tree with a much-reduced
weight and footprint – very much
a response to the changed market
conditions.
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This simplified tree with its smaller
footprint, does not bear such
excessive weight on one side and it
is therefore possible to remove the
counterbalance at the other.
Another advantage is that it can
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significantly reduce cycle time. BHGE has estimated lead times at
only 10 months, around half the time of a traditional vertical tree.
This very simple design is also claimed to be easy to maintain with
industry-leading system availability.
BHGE's new doctrine, however, aims at focussing on the entire
life of field. All the elements that may require replacement
during the life of field, such as the choke, are aggregated within a
removeable portion of the design - the tree cap. The advantage of
this arrangement is that the tree can be reconfigured for different
functionality, like converting a production tree to water injection,
without the expense of recovering the entire tree to surface.
As any field produces, the conditions change. Any one tree
configuration might be optimal for the first 5-7 years or so, but
become less suitable as time goes on.
A high-temperature/high pressure field, for example, may require
incorporating a High Integrity Pressure Protection System (HIPPS)
system to safely produce it. Traditionally, these HIPPS devices sit
on a foundation structure downstream of the manifold, before
having to be removed after a couple of years.
BHGE's idea was to replace the standard tree cap with a modified
device incorporating a HIPPS unit, capable of interacting with
the flow considerably earlier. Maybe 18 months later in the life
of the field, after the pressure falls to a more acceptable limit
and it becomes redundant, this cap can be changed out and
reconfigured. It is quite possible that after removal, the same
modified tree cap can be refurbished and installed on another
well, possibly on the same field.
The multifunctional tree cap idea is not limited to high pressure
management. As a field matures, the pressure drops. In many
fields, this reduction in flow can be temporarily reversed by
incorporating enhanced recovery technology such as a minipumping or boosting stimulation solution. The ideal location
for such a pump is as close to the reservoir as possible and
so temporarily incorporating a pressure boosting device in a
modified tree cap could prove particularly beneficial.
Using this technology, the operator does not have to commit on
day one. It allows dynamic changes to be made to the equipment
at a stage within the field life that makes more sense. We can
make decisions based on actual data," said Kerr.
Business Model
"Driving a 50% reduction across total life of the field cannot rely
on technology alone. It means wrapping this up in a progressive
business model," said Graham Gillies, vice president of subsea
production systems and services.
"Historically, the tendering process has been about receiving
a document and responding to a specification with a technical
solution. The client essentially buys the hardware. That is no
longer the optimum way to get to the best outcome for the
customer.
"We need to take a much more collaborative approach, but more
importantly, we must not be afraid to take the lead."
The new vendor-led idea has been particularly accepted by the
independent sector that relies on that cost profit equation much
more than major operators.
BP Tortue is also embracing a vendor-led solution, working with
BHGE and McDermott on the front-end engineering design (FEED)
for an initial four-well development phase.
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OFFSHORE

GREENLINK

SMART
SUBSEA
SOLUTIONS

The subsea field work for the
Greenlink interconnector, one
of Europe’s most important
infrastructure projects, gets under way
today with the launch of the first of
MMT’s survey vessels, MV Franklin.
The offshore and nearshore surveying
along the proposed route of the
electricity link between the UK
and Ireland is expected to take
approximately 40 days, depending
on weather conditions. MMT
were awarded the contract for the
Greenlink Marine Survey (GMS)
by Greenlink Interconnector Ltd in
August.

S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED
-

Further survey work along the 170km
marine route will be undertaken by
vessels MV Seabeam, MV Edda Fonn
and RED7 Jack-up rig Seariser 2. The
survey area is between Freshwater
West, Pembroke, Wales and Baginbun,
Co Wexford, Ireland. A Notice to
Mariners has been issued for the area.
The objective of the GMS is to
acquire all appropriate data for the
confirmation of a preferred route
for the High Voltage Direct Current
(HVDC) cable system.
The surveys will also contribute
to the cable burial risk assessment
and provide information for the
planning applications ensuring that
the final route selected is designed
sympathetically to the existing marine
environment.
Greenlink is a proposed 500MW
electrical underground and submarine
interconnector, connecting the UK
National Grid system at Pembroke
substation in Pembrokeshire, Wales
to the Irish network at Great Island
substation in County Wexford, Ireland.
The privately-financed €400 million
project is being developed by
Greenlink Interconnector Limited,
a subsidiary of Element Power.
The commencement of the GMS
represents a significant milestone
in the development of the project,

MV Franklin Image: MMT Sweden

in preparation for the start of
construction scheduled for 2020.
MMT’s geophysical marine
survey work comprises intertidal
topographic survey, geophysical /
hydrographic nearshore and offshore
data acquisition, geotechnical
investigations with vibrocoring /
piston coring and cone penetration
testing (PCPT), environmental
sampling and imagery, infrastructure
crossing survey with ROV, UXO
survey, and geotechnical boreholes to
inform horizontal directional drilling.
These operations shall provide
high resolution and accurate
measurements of the bathymetry
and seabed features and the shallow
geological conditions along the
route(s).
This will be supplemented by
localized unexploded ordnance (UXO)
surveys, environmental sampling
and imagery as well as surveys of
infrastructure crossings using an ROV.
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ZBOAT 1800

Teledyne Marine has added
Survey Equipment Services
(SES) as the first authorized
Value Added Reseller (VAR)
underTeledyne Oceanscience
for the Z-Boat 1800 unmanned
surface vessel.
SES has a successful history
of selling and supporting the
Teledyne Oceanscience Z-Boat
1800 and is now under agreement
with Teledyne to integrate and
support new technologies and
sensors on the Z-Boat 1800 that
are beyond the standard sensor
suite offered by the company.
Users can expect to see
multibeams, single beams, sub
bottom profilers, magnetometers,
swath bathymetry, side scan
sonars, 2D/3D sonars, and more
available through the new VAR
agreement with SES.

time, space and cost - saving solutions
low power consumption for autonomous operations
advanced data delivery algorithms, addressing and networking, remotely configurable settings
extendable platform with multiple configuration options: power-saving Wake Up module, acoustic releaser,
additional sensors, custom solutions, OEM versions available

USBL POSITIONING SYSTEMS

LBL POSITIONING SYSTEMS

simultaneous positioning and communication - no need
to switch between positioning mode and modem mode

highly accurate, precise and stable performance,
simultaneous positioning and data transmissions

-

-

flexible SiNAPS positioning software
reliable data transmissions
range: up to 8000 m
accuracy: up to 0.04 degrees

flexible SiNAPS positioning software
reliable data transmissions
range: up to 8000 m
accuracy: better than 0.01 m

UNDERWATER ACOUSTIC MODEMS
reliable data transmissions even in adverse conditions,
customizable R-series modems, light and compact M-series
“mini” modems, new S2CM - HS high-speed modem,
special editions for developers, S2C communication and
positioning emulator - remote access or standalone device

- range: up to 8000 m
- depth: up to 6000 m
- data rate: up to 62.5 kbps

EvoLogics GmbH
Ackerstrasse 76,
13355 Berlin, Germany

tel.: +49 30 4679 862 - 0
fax: +49 30 4679 862 - 01
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sales@evologics.de
evologics.de

OCEAN CLEANUP
Ocean Cleanup, the Dutch non-profit organisation, is developing advanced technologies to remove plastic from the oceans. In September, it launched the
cleanup system (System 001). Embarking from San Francisco bay, it was towed to a location 240 nautical miles offshore for a two-week trial before continuing
its journey toward the Great Pacific Garbage Patch, 1,200 nautical miles offshore, to start the latest stage of the cleanup campaign.

Ocean Cleanup
One way that countries have chosen to
dispose of plastics is to dump them in the
ocean. It is estimated that 5 trillion pieces
of plastic litter reside there.
Rather than being evenly distributed,
however, the world's Ocean currents have
concentrated plastic in five areas known
as subtropical gyres, but more commonly
as the world’s ocean garbage patches.

Subtropical gyres

The largest is the Great Pacific Garbage
Patch, located between Hawaii and
California.
One of the most promising methods of
returning the plastics to land for disposal,
is the Ocean Cleanup system. The latest
stage in this project has recently been
launched.
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OCEAN CLEANUP

Lantern 1

Satellite Pod 1

The clean-up system is based on
a 600m-long boom that floats at
the water's surface. Below this is a
tapered 3m-deep skirt. The floater
provides buoyancy to the system and
prevents plastic from flowing over
it, while the skirt stops debris from
escaping underneath.

30-vessel research programme to
produce the first high-resolution map
of the Great Pacific Garbage Patch.
Later that year, the company carried
out a series of scale models to
determine the loads, dynamics, and
clean up efficiency of the floating
barrier system. The models showed
that a full-scale cleanup system
roll-out (a fleet of approximately
60 systems) could clean 50% of the
Great Pacific Garbage Patch in just
five years.

Lantern 2
Navigation Pod 2
Satellite Pod 2

The system is designed to be
propelled by wind and waves,
allowing it to passively catch and
concentrate plastic debris in front of
it. Due to its shape, the debris will be
funnelled to its centre where it can
be removed.

Lantern 3

Lantern 9
Camera Pod

Lantern 8

Other work included applying
computer modelling to help specify
the optimal deployment locations for
the barriers. In 2016, Ocean Cleanup
tested its barrier in the open ocean
water for the first time.

Lantern 4

"The systems fully rely on the natural
forces of the ocean and do not
require an external energy source to
catch and concentrate the plastic"
said a spokesman. "All electronics
used, such as lights and AIS, are
powered by solar energy.
"The floating systems are designed
to capture plastics ranging from
small pieces just millimeters in size,
up to large debris, including massive
discarded fishing nets (ghost nets),
which can be tens of meters wide.

Navigation Pod 1

Lantern 7

Lantern 5
Lantern 6

"Offshore testing was important.
Making modifications on a small
scale structure 10 miles offshore is
relatively easy," said a spokesman.
"In contrast, however, making
corrections on a large scale structure
1000 miles offshore would be an
entirely different challenge – at a
different cost.

Components of the Ocean Cleanup flotation unit
means people will always be present
to check for marine life before the
plastic is lifted out of the water.

"Both the plastic and gathereing
system are carried by the current.
The wind and waves, however,
only propel the main floating body
which moves faster than the plastic
and thus allowing the debris to be
captured."

In 2015, the project completed a

The Ocean Cleanup deployed
a 100m-long prototype barrier
segment in the North Sea, 23km
to both test the boom design for
survivability in extreme conditions
contd p 37ocean deployment of a

The systems is inherently safe for
marine life in four ways. Firstly, the
systems move through the ocean at
extremely low speeds - slow enough
for creatures to swim away. Secondly,
because the screen is impenetrable,
the current will flow underneath the
screen, guiding with it, organisms
that can't actively move, while the
plastic (which floats) remains inside
the system.
Thirdly, as the screen is not a net,
sea life cannot become entangled.
Finally, the plastic is only removed
from the water periodically, which

Prototype testing on inflatable flotation bodies in 2016
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The Ocean Cleanup flotation unit
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OCEAN CLEANUP

MODEL TESTING
In 2015 a series of scale model tests of The
Ocean Cleanup’s system was performed at
world-renowned maritime research institutes
Deltares and MARIN.
Testing at a reduced scale allows for a high
testing frequency at low cost. The main goal of
the campaigns was to determine the loads and
dynamics of the cleanup barriers when exposed
to waves and currents. Results help to further
improve the design, ensuring it will survive and
be operable in storm conditions.
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contd from p33
cleanup array. It wahs while inspecting the North Sea prototype that the
company noticed that the two outermost air chambers became bent out of
shape. After the test, the decision was made not to use inflatable floaters
that were derived from standard oil-collection booms, but instead, turn to
rigid HDPE pipes instead.
"Our design has changed substantially since the first North Sea prototype,
with the most noticeable one being the change from a moored system
to a free-floating system," said a spokesman. "Since the first North Sea
prototype, we have deployed a second (2017) and a third (2018) prototype,
to test new elements from of our design. It has been engineered and
tested to utilize and withstand the forces of the ocean. While designing the
structure, we considered load cases that are only expected to occur once
every hundred years.
The most recent iteration, the Cleanup System 001 was towed out of San
Francisco Bay, by the vessel Maersk Launcher. This consisted of a 600m-long
(2000 ft) U-shaped floating barrier with a three-meter (10 ft) skirt attached
below. It was towed approximately 240 nautical miles off the coast for
final testing and rehearsal before being towed to the patch approximately
1200 nautical miles offshore. There, it will be monitored extensively, and all
lessons learned will be applied to the subsequent systems.
The plan is to reach the full fleet of 60 systems by 2020, with the help of
corporate sponsoring. Our aim is to remove 50 % of the plastic waste in the
Great Pacific Garbage Patch in 5 years' time from full-scale deployment.
"No heavily-trafficked shipping routes traverse the Great Pacific Garbage
Patch, so the chances of a vessel coming across an ocean cleanup system
are minimal. On average only 5 vessels can be found in an area twice the
size of Texas, " said aa spokesman. "In the event that a vessel does pass
through the patch, Ocean Cleanup has implemented extensive measures to
ensure the safety of both vessels and our cleanup systems. Each system will
be equipped with lanterns, radar reflectors, navigational signals, GPS and
anti-collision beacons.
"The AIS will continuously broadcast the location of the systems to passing
vessels and the GPS will track the location of the systems, should they
veer out of the patch. The US Coast Guard will chart the area as a special
operations zone and will issue a Notice to Mariners concerning the presence
of our systems.
"After fleets of systems are deployed into every ocean gyre, combined with
source reduction, The Ocean Cleanup projects to be able to remove 90% of
ocean plastic by 2040."
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Ocean Saviour

THE

OceanSaviour

The Ocean Saviour, a self-powering
70m tri-deck catamaran clean-up
vessel has been unveiled by the
companyTheYachtMarket. It has been
engineered to locate, retrieve and recycle
plastic from the ocean.
A forward-facing deployable conveyor
is located between the hulls. The front
conveyor dips into the water and waste
is taken directly onto the deck to be
processed

Central to its design are Manta Collector
Array (MCA) booms that can be
deployed to port and starboard which
direct ocean born plastic waste into an
oversized mesh collector. The content
of the MCA and side collectors are
craned directly up to the main deck for
processing

plastic recycling processes currently being
investigated including plasma gasification
or crush bailing. Plasma gasification
facility which will destroy it completely
with minimal atmospheric pollution.
Gasification will produce syngas which
may be used to then fuel the vessel,
making it self-powering.

The plastics will then be fed into an
onboard conveyor, chopped finely,
milled and processed. There are two

This compact waste destruction process
was first implemented for marine use
onboard the USS Gerald R. Ford Aircraft
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Carrier, by advanced plasma processing
company, PyroGenesis.
The US Navy specified the system for the
ship in order to have a highly compact,
sailor-friendly means of destroying waste
out at sea, as an aircraft carrier can be
out for many months without coming to
port. The team behind Ocean Saviour is
currently investigating several potential
partners in relation to the provision of
plasma technology.

The open plan lower deck will be one
of the main working areas of the vessel
and has been specially designed to allow
ventilation with hinged storm shutters
which offer protection against the
weather.
This entire deck is dedicated to
plastic removal and industrial scale
recycling. Mid-deck is home to two
12m containers which will offer
research laboratory facilities or VIP
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accommodation options and bulk
storage area, aft of the crew quarters.
While the curved front windows are
reflective of a superyacht in its design,
the purpose is far more utilitarian as it
will lessen the impact of rogue waves,
green water and windage and offer
maximum visibility for the crew.
The wheelhouse is located on the third
deck which will also house the main
crew areas and helipad.

UNMANNED SURFACE VEHICLES
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Minimize SURF
project costs,
maximize
efficiencies

UNMANNED SURFACE VEHICLES

DriX – the new AUSV by iXblue
UK-based survey specialist Bibby
HydroMap have successfully
completed a series of trials of
‘DriX’, the 8-metre Autonomous
Unmanned Survey Vessel (AUSV)
developed by iXblue.
Designed to deliver a true extension
of survey capability from inshore
waters to full offshore environment,
DriX is a new breed of AUSV
that is the first autonomous
survey platform to truly rival the
performance of traditional survey
vessels.
The versatile system has the ability
to accommodate a hydrographic
and geophysical survey payload and
to aid positioning of underwater
vehicles, facilitating data capture on
a variety of marine projects.

“DriX continues to build its successful
track record across the hydrographic
and offshore energy markets," said
iXblue - Guillaume Eudeline, Business
Development Manager. "Thanks to
Bibby HydroMap's commitment to
finding new ways to work faster and
better, and to the company’s sharp
knowledge of offshore renewables, we
were able to jointly demonstrate the
relevancy of our AUSV in maximising
efficiency in an offshore wind farm
environment.”
The key purpose of the trials, covering
a 5-day period, was to rigorously
test the performance and survey
capabilities of DriX in a demanding
marine environment. Testing took
place in and around the Gwynt Y
Môr offshore wind farm, operated by
Innogy Renewables UK.

The 576MW offshore wind farm is in a
tidally-challenging area off the North
Wales coast and is the 4th largest
operating offshore windfarm in the
world.
Specific locations were identified within
the wind farm environment to provide
a direct comparison with conventional
survey methodologies.
Fitted with a Teledyne RESON SeaBat
IDH T50 multibeam echosounder,
the system was able to acquire
unprecedentedly clean bathymetry at
speeds greater than 8kts, remaining on
the intended survey line in cross-tides in
excess of 1.5kts.
The overall performance and data
collection capability exceeded all
expectations, providing:
o
Exceptional manoeuvrability
within the wind farm environment
o
Ease of operation and control
throughout
o
Excellent data quality at
increased speed
o
Outstanding performance in
challenging sea conditions
o
Simple and rapid deployment
to site

Balmoral Offshore Engineering’s in-house Innovation Team is focused
on improving and developing products that drive down through-life
SURF project costs.
These are just some developed and proven examples:

¢ Unique rapid clamping system for distributed buoyancy modules
¢ Boltless bend restrictors that save 80% on standard installation times
¢ Duraguard™ adaptable cost-effective cable protection system
¢ Innovative insulation site-application products and processes
¢ Fully comprehensive in-house subsea test centre
With complete control of all processes, from engineering design to manufacturing and testing,
we help minimize costs and maximize efficiencies.

www.balmoraloffshore.com

Visit bit.ly/SURFproducts to find out more.

Example data images captured by DriX

Bibby HydroMap are confident that DriX
has the potential to significantly reduce
survey and operational costs for asset
owners and operators in the future,
whilst reducing the exposure of offshore
staff to unpredictable and challenging
marine environments.
“DriX has far exceeded our
expectations in terms of data
quality and performance," said Tom
Davenport, Operations Manager
at Bibby HydroMap. "The level of
manoeuvrability both in open water
and when in close proximity to fixed
structures enables excellent productivity,
dramatically reducing acquisition time.
Being able to rapidly deploy DriX
anywhere in the world will let us meet
our clients’ requirements on short
notice, whilst simultaneously reducing
HSE risk and improving output.”

Example images captured by DriX
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REMOTELY OPERATED VEHICLES

MINI ROV FOR I-TECH

UTEC LARS

i-Tech Services has strengthened
its underwater inspection and
maintenance capability with the
provision of new mini ROVs for
performing subsea operations in
challenging environments.

UTEC recently commissioned its
new launch and recovery system
(LARS) for the fleet of seven
autonomous underwater vehicles
(AUV) it uses for seabed surveys in
the oil and renewables industries.

A cost-effective solution for smaller
scopes of work, the mini ROVs are quick
to deploy and can be transported easily
to site via helicopter or airline carrier
for faster transportation.

UTEC’s new LARS is a floating
garage that enables an AUV
to be launched and recovered
without needing a small boat,
thereby simplifying operations
and improving safety. It also
increases efficiency and reduces
costs by enabling AUV surveys
in parallel with construction or
laying activities, as the LARS can
be deployed from the same work
vessel.

AUV SWARM

Despite their compact size, the mini
ROVs have high maneuverability and
power-to-weight ratio allowing them
to carry small tools and manipulators
for operating effectively in strong
currents. They are well suited for rapid
mobilisation and manual deployment
from any platform, FPSO, barge or
vessel of opportunity.

Madrid-based Acciona is developing
autonomous vehicles for underwater
work within the SWARMs EUROPEAN
R&D programme.

i-Tech ROV

TORQUE TOOL
Considerable savings in major torque
intervention projects are reported
by five subsea operators who were
early to adopt the new smart electric

torque tool from TMT and Saab Seaeye
and is now available as a rental option.
Offshore operator, McDermott, found
they could get a rapid configuration
change to their electric tool with
accurate torque operations and speeds
up to 30 rpm, operating eight valves
requiring 90 to 107 turns each. At an
optimum time of 10 minutes per valve,
considerable vessel time was saved.
Sold in the northern hemisphere
by Saab Seaeye, the world’s largest
manufacturer of electric underwater
e-robotic systems, and in the southern
hemisphere by Australia-based Total

Marine Technology (TMT) its market
reach has now been extended to the
rental option.
The early success of the electric
torque tool concept comes from
being a self-calibrating, highly
accurate torque control system set in
a small, fast to set-up package.
A key benefit for subsea operators
is the tool’s ability to adapt
automatically to Class 1 to 4 fittings
and torques whilst performing the
integrity-critical task of opening and
closing seabed valves and other
torque tensioning tasks.
As a software-managed system, it is
possible to achieve far more accurate
and finer control and feedback than
with an hydraulic system.
At half the weight of its hydraulic
equivalent, it can be operated from
an electric robotic vehicle of a much
smaller size than is normally required
for hydraulic systems, allowing
smaller support vessels to be used.
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These autonomous vehicles will be
able to perform complex review and
repair operations on underwater
structures (ports, rigs, offshore
wind turbines, etc.) without human
intervention
They will contribute to minimising the
environmental impact of dredging
operations and to early detection of
high concentrations of pollutants
The first trials were conducted in the
Canary Islands, Norway and Romania
The SWARMs European project,
of which Acciona is a member,
is developing vehicles capable
of performing complex tasks
in underwater environments
autonomously, ie, without the need
for human intervention, using Artificial
Intelligence.
The use of this type of underwater
autonomous vehicles will reduce the
risks associated with the construction
and repair of offshore structures, work
currently performed and monitored
by divers. They can be used for repairs
in ports, offshore platforms, offshore
wind turbines, etc.
They can also be used to measure and
monitor levels of suspended materials
as a result of dredging operations
and to measure the concentration of
suspended solids in water.

These vehicles can work together in
groups (or swarms, hence the project
name), communicating via acoustic
modems, dispensing with the need
for cables or human controllers.
The project budget is €17 million. It
involves 30 companies, universities
and technology institutes from
ten European countries (Spain,
Germany, France, Portugal, Norway,
Sweden, Netherlands, Romania,
Turkey, Italy); apart from Acciona,
participants include multinationals
from different industries (Leonardo,
Thales, Bosch, Boskalis, Tecnalia,
...) and universities such as Madrid
Technical University, the Norwegian
University of Science and Technology,
Mälardalen University Sweden and
Aveiro University.
The technology
has been tested in
three use cases in
Spain, Romania and
Norway. The first
tests were carried
out at the PLOCAN
marine laboratory
(executed by
ACCIONA) in Gran
Canaria, where
the validity of the
technology was
verified in terms of
both robotics and
telecommunications.
UTEC’s new
LARS
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The LARS will see its first use on a
pipeline inspection offshore West
Africa later this month.
The system’s design uses flanged
and bolted steel and aluminium
tubulars for quick assembly and
disassembly to ease transportation
and storage. It can also be used for
subsea launches. Global navigation
satellite and ultra-short-baseline
positioning systems can be
mounted on the LARS to seed the
AUV’s inertial navigation system
positioning.

SeaBat T50-R

REMOTELY OPERATED VEHICLES

Ultrahigh resolution multibeam
echosounder with built-in INS

TRIAXUS ON
INVESTIGATOR

DRAFINSUB PICKS TOP FALCON FOR
EXTENSIVE OPERATIONS

MacArtney has recently supplied
a second system for use on the RV
Investigator. This TRIAXUS E version
features an even higher payload
capacity and enables the installation
of a wide range of sensors
targeted to the specific needs of
oceanographic research.

Declaring the Saab Seaeye Falcon,
‘the industry standard’, the Italian
underwater works company,
Drafinsub, chose the top selling Falcon
electric robotic vehicle for the wide
ranging and complex tasks undertaken
by the company.

The scope of supply from MacArtney
in this case included:
• The TRIAXUS extended E version
• The Sea-Bird SBE 911 Conductivity,
Temperature and Depth Instrument
(CTD)
• A Transmissometer to determine
the excitation of the water medium
to gauge clarity at ranging ocean
depths
• A Fluorometer to measure the
parameters of Chlorophyll a to
provide data on concentrations of
algae in the water column
• A PAR Sensor or Photosynthetically
Active Radiation sensor to determine
photon energy available for the
photosynthesis processes in the
water column
Custom sensor packages
supported by the NEXUS fibre
optic multiplexer and MMI (Man
Machine Interface) mean the
TRIAXUS can be programmed topside
to perform various functions and
undulations whilst being towed.
Fibre optic umbilical cabling allows
for the feedback of data in real
time. Specially developed for this
high-speed oceanographic data
acquisition work the TRIAXUS
provides a versatile and seamless
system.

“We chose the Falcon because it's
the industry standard for observation
robotic vehicles,” declares Andrea
Dellacasa from Drafinsub. “It is
reliable, scalable and suitable for most
kind of works, from observation to
non-destructive testing and survey.
The long-established company - with
its all-inclusive diving operations that
include their new nine-man 300msw
saturation units - undertakes extensive
underwater works offshore, along
with dams, nuclear installations and
inside tunnels. Work includes pipeline
construction, cable laying, offshore
platform maintenance and mine
clearance.

underwater in Portofino, as the
seabed is considered an ideal
environment in terms of constant
temperature, half light and pressure.
The Falcon’s ability to reliably
undertake a wide range of tasks in a
variety of challenging conditions has
made it the most successful robotic
vehicle of its class in the world.
Sized just one metre long, and depth
rated to 300m and 1000m, its iCON
intelligent control architecture and
five powerful thrusters give it the
control and power to manoeuvre
with exactitude whilst loaded with
equipment, and still hold steady in
strong cross currents and turbulent
water when undertaking precise,
complex or robust tasks.

SeaBat T50, Courtesy of Hamburg Port Authority

Faster than ever survey deliverables
As part of the world-leading SeaBat T-series
platform, the extremely compact and flexible
rack-mounted SeaBat T50-R with a built-in
INS allows for fast mobilization, minimal
interfacing and extremely low space
requirements.
The
class
leading
unprecedented clean data and ultra-high data
quality provides survey deliverables faster
than ever before.

Drafinsub says they will use
the Falcon for various tasks
including:
• Diver assistance in shallow
and deep water (300 msw)
• Non-destructive ultrasonic
testing with an onboard Cygnus,
and cathodic protection with an
onboard probe
• General visual inspections on
pipelines and other structures.
In addition they use robotic
vehicles for the placement and
recovery of the famous Bisson's
Abissi sparkling wine bottles, stored
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Read more at:
www.teledynemarine.com/reson

The 300m rated Falcon is an
ideal complement to Drafinsub’s
new nine-man 300msw rated
saturation unit

A Teledyne Marine company
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GOING WITH THE FLO

Sidescan
sonar

Multibeam
Echosounder

INS/DVL

Obstacle
Avoidance
Sonar

The majority of remotely operated
vehicles (ROVs) are box-shaped;
almost as wide as they are long. This
means that they are intrinsically
stable when on station because they
are uniformly affected by directional
currents and do not re-orientate.
The downside, however, is that the
blocky shape is not particularly
conducive to moving quickly through
the water.

Cable/
Pipetracker

A couple of years ago, SMD looked
to address this speed issue in an
attempt to improve operations in
specific market sectors.

High speed camera/laser
shallower waters and these are characterised by higher
currents. The FLO is therefore, designed to counteract
and operate in currents up to 4 knots – twice the operating
window of a conventional WROV.

"We recognised that there was a
general demand from the pipeline
inspection and survey markets to do
things quicker, cheaper and smarter,"
said Graeme Jaques, Head of ROV
Sales at SMD.
In recent years, autonomous vehicles
have been used for pipe tracking and
surveys. These hydrodynamic-shaped
vehicles can often carry out work
quicker but ROV manufacturers point
out that a fundamental drawback
is that they do not produce a live
data stream and can't stop to
interrogate anomalies. The demand
to carry out seabed inspections by
ROVs, therefore, remains very strong
but there could be advantages in
using a more specialised vehicle in
such applications.

Another design consideration was the vehicle's size. It had
to be large enough to accommodate a payload of high
quality instruments and sensors but small enough to work in
tight spaces and even be launched from smaller vessels than
a Work Class ROV.
FLO has two gyrocompasses – a primary INS Ixblue Phins /
Sonardyne Sprint / Teledyne device and a secondary survey
grade AHRS unit. The design also includes a RDI 1200KHz /
Syrinx Doppler velocity log. It has a pair of Digiquartz Depth
sensors and a Seabird / Valeport CTD. It uses a Valeport
MiniSVS SVS.
form designs," said Jaques. "It is
relatively easy to make things go
fast, but much harder to make them
go fast and be stable, so we spent a
lot of time on computational fluid

SMD went to the market and asked
potential clients to expound on issues
and problems they were
experiencing. One issue that stood
out was the operating window. Many
clients sometimes struggled to get
time in water with vehicles in severe
weather and pointed out any way to
increase the operating window would
be beneficial.

dynamics (CFD) to further finetune the hullform.The result was
the development of FLO. In many
ways, this embodied a
fundamental reappraisal of

ROV design theory.
" All things being equal, the faster the ROV, the quicker it
can undertake the survey work. The FLO can undertake
high speed survey work up to 6 knots – halving the time
compared to a conventional WROV.
"Traditionally, a good work class ROV is one that can carry
anything bolted onto it. In the FLO design, however,
we took a different approach. Speaking with clients, we
assembled a list of the type of sensors, navigation and
communications systems and properties that we would
need in order to carry out prescribed applications. We
then roughly positioned them in the model and then
designed the vehicle around them."
"When testing the FLO model moving at high speed, we
confirmed that the shape was also very suitable for
working in high currents. The hydrodynamic shape meant
it could better stay on station and carry out UXO
inspection and pipe tracking even with lateral currents
ripping across the vehicle. Wind farms are often in

"We have known for some time that
the classic ROV shape is not always
ideal and there are performance
advantages in a far more
hydrodynamic shape. We began
experimenting with possible hull
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For position keeping, it has a pair of Kongsberg Cnode/
Sonardyne WSM transponders/responder and a
Tritech PA500 Altimeter. For seabed mapping it has an
R2sonic 2024 / Reson 7125 dual head multibeam
echosounder and a Edgetech 2205M combined SBP
multipulse sidescan. The imaging is based on a center HD
camera, two boommounted video cameras and a stills
camera, all from Cathx. There is also a laser profiling system.
The FLO is connected to the surface by a 27mm umbilical
cable.
Perhaps the most interesting aspect of the new vehicle is
that while SMD's pedigree is built on hydraulic vehicles, this
will be electric.
"When it was first conceived, it was going to be hydraulic,
but we moved quite quickly to electric propulsion as we are
uniquely placed to leverage e-motors from our parent,
CRRC. Today's electric motors are more advanced, driven
largely by the automotive industry, said Jacques. "The
design is still in the late development stage and the next
stage is to develop a prototype and carry out market testing.
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ROBOTICS TRAINING
Australia’s Commonwealth
Scientific and Industrial Research
Organisation (CSIRO) has begun
training students to operate
their new Saab Seaeye Falcon
underwater robotic vehicle.

Not only does iCON allow a variety of
equipment to be installed on board
and in underslung skids, but the Falcon
has the thruster power and control
to offer extreme manoeuvrability
whilst also remaining stable when

MERMAC R series

Electrical AHC winches for ROVs

The global success of the Falcon
concept comes from having
packed five powerful thrusters
and an intelligent distributed
control system into a compact 1
x 0.5 x 0.6m versatile system that
can operate at 300m and 1000m
and has been proven worldwide
since 2002.

This follows Falcon training for
CSIRO staff at the organisation’s
facility in Hobart, Tasmania, by
BlueZone, Saab Seaeye’s distributor
in the region.
The course was adapted to give
hands-on practical training for
CSIRO staff in a week-long training
program that includes theory
and practical sessions, set near
dockside facilities in Hobart.
Widely adopted by the marine
science community for a variety of
missions in the most challenging
environments in the world, the
Falcon’s advanced iCON intelligent
control architecture makes for
easy role change and ready
customisation.

undertaking precision filming
and delicate tasks in strong
crosscurrents. This ability for
precise station-keeping allows the
operator to concentrate on the
task at hand.

The CSIRO Falcon features include
high-intensity dimmable LED
lighting, Tritech Super SeaPrince
sonar and a Kongsberg OE14-502
HD zoom camera.

Remote support
over ethernet
High capacity, low maintenance

Since 2000, BlueZone has
specified, delivered and
supported sales of many different
Saab Seaeye systems in the
Australian regions.

Saab Seaeye Falcon

SONARDYNE INS FOR DOF
International subsea services provider DOF
Subsea has chosen acoustic and inertial navigation
technology from Sonardyne Brasil Ltda. to support
its deepwater operations from three vessels offshore
Brazil.
The three vessels will be equipped with Sonardyne’s
SPRINT-Nav all-in-one subsea navigation instrument
for underwater vehicles. A remote operated vehicle
(ROV) on one of the vessels will also be fitted with a
Sonardyne Syrinx Doppler Velocity Log (DVL), in place
of its existing system. All three vessels are on longterm contract in Brazilian Waters.

SPRINT-Nav combines Sonardyne’s SPRINT sensor, Syrinx
600 kHz DVL and a high accuracy intelligent pressure
sensor in a single housing, making it one of the smallest
combined inertial navigation instruments on the market.
The system is becoming the INS instrument of choice
for underwater vehicles. It not only meets stringent
specifications for subsea inertial navigation, but also
provides industry-leading high-performance positioning
all from a single tightly integrated instrument which,
significantly, can also be serviced in-country by
Sonardyne’s service centre in Rio das Ostras.
DOF Subsea’s multiple SPRINT-Nav
systems will be used to support ROV
operations, as part of construction,
inspection, maintenance and repair
(IMR) work in Brazil’s deepwater presalt oil fields, in depths down to 3,000
metres.
Speaking about the contract, Andre
Moura, Sales & Applications Manager
for Sonardyne in Brasil said: “To
meet stringent specifications for
subsea inertial navigation, operators
are more and more looking for
high-performance instruments and
our SPRINT-Nav meets their needs.
SPRINT-Nav offers unmatchable
performance.”

Navigation technology from Sonardyne Brasil Ltda
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REMOTELY OPERATED VEHICLES

POWERING UNDERWATER GARAGES
A new generation of underwaterbased vehicles are currently
being developed, that operate in
a completely different way from
traditional systems.
While AUVs must return to their
launch site for recharging and
data exchange before carrying out
their next mission, many operators
recognise the advantages of housing
the vehicles in remote underwater
garages where they will be semipermanently on station. For the
first time, this strategy is also being
proposed for some of the latest
ROVs, such as from Saab Seaeye,
IKM, Oceaneering and Saipem (UT2
Issue 4, 2018).
A fundamental challenge for these
remote seabed garages is that they
require power, both to recharge
the vehicle and to operate their
own control/communications
systems. If the garages are located
relatively near to existing oil and
gas infrastructure, they can off take
power via cable, but to be totally
independent, another source must
be derived.

The demand for an independent
seabed power supply does not only
come from the oil and gas market.
The defence sector is also looking
at remote power sources, as is the
aquaculture industry as fish farms
move further offshore. One such is
the Subsea Power Hub developed
by EC-OG (and was the subject of
the SUT's Gadgets and Widgets
discussed elsewhere)
EC-OG's Subsea Power Hub is
essentially a seabed-installed tidal
turbine that harnesses kinetic energy
from ocean currents and tides. That
energy is then stored in the battery
packs to subsequently provide power
on demand. A major advantage is
that it is quick to install.
The Power Hub was originally
developed for headline applications
such as powering the control
of subsea trees and monitoring
decommissioned wells. A major aim
was to provide an energy source to
control the development of small
pools in marginal fields, however,
the advantages of a remote power
source was soon evident to other

Battery
Module

help carrying out diagnostic checks
and determine where is problem lies.
It provides a power communications
backup and do whatever diagnostic
checks are required to find where the
issue lie."
The Subsea Power Hub consists of a
single vertical axis tubing, although the
company has further design for a three
turbine array.

areas of underwater engineering
such as oceanographic installations
or in this case, powering remote ROV
garages.
"There are instances where trees
shut down because umbilicals fail or
suffer supply issues. With no power,
the operator finds it difficult to trace
specifically where that problem is,"
said Paul Slorach ( title please) of
EG-OC. "Being able to add power and
make the system live again, it may

POWERBUOY

“The turbine produces power in the
kilowatt range. This is not enough
to power a vehicle directly, but can
constantly trickle charge a subsea
battery," explained Slorach. "The
battery can then supply the power
for function, be it turning a valve or
powering the underwater vehicle. It
has an output of around 150W."
The water current at the seabed
that makes the turbine rotate, varies
globally. Recently, EC-OG carried out

The latest model is the BP3 integrated
power and communications platform.
It consists of a central upright moored
spar, 1m in diameter and stands
13.3m in height. It weighs 8.3kg. It
is moored in water depths between
25m and 1000m, typically a by a
single or three-point anchor system,
although there are other mooring
designs for deeper deployments.
Running freely up and down the
outside of the upper part, is a 2.65m
diameter float. The movement of
the float relative to the generally
stationary spar creates the differential
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“Knowing the flow, we are able to size
the batteries accordingly and design a
suitable energy management system
to tailor the turbine to the location,"
said Slorach.
"In order to make that system costeffective, we had to develop our own
battery module – at an interesting
time when power storage, driven by
the consumer electronics market- has
been moving rapidly.
Our battery module produces a 6
kWh battery consisting of numerous

small rechargeable cells. These are
assembled in an in-house designed
module to produce a configurable
output of voltage and current
“Transporting batteries requires
qualifications and regulations that
we must adhere to," said Slorach.
"Lithium Ion batteries pose the
risk of thermal combustion if not
handled with the correct safety
precautions.
The systems we have design are
not only robust, but modular and
scalable. This means that we can
create larger capacities scale the
design for different housings.”
The company is at a stage where it
can produce a turbine, from order
placement to delivery, in about 6
months. At the moment, they are
looking at ways to further de-risk
the design.

Bridge
4.02m

While EC-OG have developed a
seabed generator to act as a remote
power source, up at the surface,
Ocean Power Technologies have
developed a floating buoy system
called the Powerbuoy to do much the
same thing.

Power Hub

a 230-day testing programme at the
EMEC centre in the Orkney Islands
and discovered that the current in
the North sea is around 0.2m/sec
while over twice this further south.
The research was used to gather data
in order to design a turbine able to
produce power in even in the smallest
flow.

Float

Power
Take-off

Spar
9.28m
Energy
Storage

Heave
Plate

mechanical motion that drives the power takeoff. It
can generate power in sea states 1 – 5.
While the power recovery is site-dependent, it has a
typical continuous average power generation based on
a 8.4kW/day and an average power generation of 3kW
(peak power: 7.5kW).
This power is stored in a high capacitance energy
storage system consisting of an array of batteries
within the column. The battery has a nominal capacity
of 30kWh.
The Power Buoy is designed for ocean going operation.
It incorporates real time diagnostics for reduced
service visits to lower maintenance costs. It can be
transported and installed using standard means.
In operation, the floating buoy can incorporate
a variety of antennas and oceanographic
instrumentation so that it can provide information
about the wind and waves it works in, and can relay
control instructions to the seabed garage and the
underwater vehicle.
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STEALTH CLEANER
In fish farming, it is important to keep
the stock as disease-free as possible.
This means periodically cleaning
the retaining nets that can become
encrusted, prohibiting the free flow
of water currents. The nets may also
harbour parasitic animals.
It is important to have clean nets all
the time and some farms are cleaned
once a week. Cleaning these vertical
nets, however, can be challenging,
particularly as they are located
underwater. If the cleaning method
is too hard, it could easily damage
the net.
Ocein (Ocean Innovations)
has developed a unique and
revolutionary concept in net cleaning
and together with Kystdesign
they have worked to develop and
manufacture the Stealth Cleaner.
The original idea was started in
the engineeering company Abyss
Aqua. In order to focus on concept
development, the initiative was
transferred to the sister company
Ocein that is now responsible for
further development and sale of the
equipment.
Over several years, Abyss Aqua had
tested the system in real life and
made several changes in order to
bring the current design to fruition.
The Stealth Cleaner solution affords
gentle net cleaning. It is both a
360deg free flying net cleaner and
a fully-fledged inspection ROV. In
total, the vehicle has seven thrusters
which can allow it a full six degrees of
movement.
The vehicle has a novel Delta shape
which allows it to clean all areas of

the net. It is propelled by a number of
thrusters, three for vertical movement
and three for horizontal movement
where two are vectorized and one
providing lateral movement.
Because the shape is wider at the rear
and the front, it gives a maximum
cleaning area.
The shape makes it very easy for the
underside of the vehicle to press itself
into the net surface and move forward
propelled by the thrusters at the rear.
When against the net, it can still achieve
360deg manoeuvrability.
The Stealth Cleaner has no sharp corners
and no moving parts that are in direct
contact with the net. This means that the
net remains undamaged as the vehicle
passes by.
At the front, is a patented cleaning tool
for access in all corners and difficult
areas. On the vehicle's undersurface,
there are seven washing discs which can
provide a combination of low pressure
and high flow to clean the net effectively
while reducing wear and tear.
The vehicle's power is fed down the by an
umbilical while the water jetting action
is provided by a high pressure hose.
This can provide a flow of 400 litres per
minute.
The vehicle has four advanced cameras
and 4 LED lights that allow the vehicle's
pilot to ensure maximum coverage of the
net. It can also be used as a standalone
inspection ROV.
The Stealth Cleaner can also clean other
parts of the fish-farm like mooring frame
and lines, louse nets, current shields and
hamster wheel. At present, this operation
has to be performed by divers.
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MANIPULATOR ARM

DELICATE DEXTERITY
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Manipulator
Image: Dave Gruber

MANIPULATOR ARM

HIGH-DEXTERITY ARM FOR DELICATE SEA LIFE
6205S
BY Lindsay Brownell
Harvard University
Wyss Institute
The human arm can perform a
wide range of extremely delicate
and coordinated movements, from
turning a key in a lock to gently
stroking a puppy’s fur. The robotic
“arms” on underwater research
submarines, however, are hard,
jerky, and lack the finesse to be able
to reach and interact with creatures
such as jellyfish or octopuses
without damaging them.
Previously, the Wyss Institute for
Biologically Inspired Engineering at
Harvard University and collaborators
developed a range of soft robotic
grippers to more safely handle
delicate sea life, but the devices still
relied on hard, robotic submarine
arms that were difficult to
manoeuvre into various positions.
Now, a new system built by
scientists at the Wyss Institute,
Harvard’s John A. Paulson School of
Engineering and Applied Sciences
(SEAS), Baruch College, and the
University of Rhode Island (URI)
uses a glove equipped with wireless
soft sensors to control a modular,
soft robotic “arm” that can flex
and move with unprecedented
dexterity to grasp and sample fragile
creatures.
“This new soft robotic arm replaces
the hard, rigid arms that come
standard on most submersibles,
enabling our soft robotic grippers to
reach and interact with sea life with
much greater ease across a variety
of environments and allowing us
to explore parts of the ocean that
are currently understudied,” said
first author Brennan Phillips, an
assistant professor at URI who
was a postdoctoral fellow at the
Wyss Institute and SEAS when the
research was completed.
The apparatus Phillips and his
colleagues developed features

bending, rotary, and gripping modules
that can be added or removed easily
to allow the arm to perform different
types of movements — a significant
benefit, given the diversity of terrain
and life in the ocean.
Other improvements over existing
soft manipulators include a compact,
yet robust, hydraulic control system
for deployment in remote and harsh
environments. The whole system
requires less than half the power of
the smallest commercially available
deep-sea electronic manipulator arm,
making it ideal for use on manned
undersea vehicles, which have limited
battery capacity.
The arm is controlled wirelessly via a
glove equipped with soft sensors that
is worn by a scientist, who controls
the arm by moving his or her wrist
and the grippers by curling his or
her index finger. Those movements
are translated into the opening
and closing of various valves in the
system’s seawater-powered hydraulic
engine. Different types of soft grippers
can be attached to the end of the arm
to allow it to interact with creatures of
varying shape, size, and delicacy, from
hard, brittle corals to soft, diaphanous
jellyfish.

able to interact with or collect midwater and deep-sea organisms such
as a glass sponge, a sea cucumber,
a branching coral, and free-floating
bioluminescent tunicates. Different
modules were quickly and easily
swapped into the arm to better
maneuver the grippers, or, in the case
of any one module being damaged,
without needing to dismantle the
entire arm.
“This low-power, glove-controlled
soft robot was designed with the
future marine biologist in mind, who
will be able to conduct science well
beyond the limits of scuba and with
a comparable or better means than
via a human diver,” said Robert Wood,

a senior author of the paper who is a
founding core faculty member of the
Wyss Institute as well as the Charles
River Professor of Engineering and
Applied Sciences at SEAS.
The researchers are continuing to refine
their designs and are incorporating
noninvasive DNA and RNA sampling
capabilities into the actuating units of
the arm system, with the goal of being
able to capture fragile sea creatures,
experiment on them in an “underwater
laboratory,” and release them
unharmed.
Insights from this work could potentially
have value for medical device
applications as well.

Additional authors of the paper
include Kaitlyn Becker, Griffin
Whittredge, Daniel Vogt, Clark
Teeple, and Michelle Rosen from
the Wyss Institute and SEAS;
Shunichi Kurumaya from Tokyo
Institute of Technology, Japan; and
Vincent Pieribone, director of the
John B. Pierce Laboratory, professor
at the Yale University School of
Medicine, and vice chairman of
OceanX.
This research was supported by
an NSF Instrument Development
for Biological Research Award, the
National Geographic Innovation
Challenge, and OceanX/The Dalio
Foundation.

SHALLOW WATER WIDE SWATH
BATHYMETRY WITH NEW MOTION
TOLERANT SIDE SCAN

Brennan Phillips (left) and David Gruber
Brennan Phillips (left) and David Gruber pilot a manned
research submarine in the deep sea. Their soft robotic
arms could one day allow marine biologists to conduct
experiments in submarine-based underwater research labs.

Motion tolerant side scan image

Traditional side scan showing
motion artifacts in image

Credit: Brennan Phillips

• Co-Registered Dual
Frequency Side Scan
& Bathymetry
• Unrivaled Swath Coverage
in Shallow Water (When
Compared to Other Single
Head Systems)
• IHO SP-44 Special Order
Compliant
• Universal MRU Mounting
Plate
• New Discover Software

“The currently available subsea
robotic arms work well for oil and
gas exploration, but not for handling
delicate marine life – using them is
like trying to pick up a napkin with a
metal crab claw,” said co-author David
Gruber, Ph.D., who was a Radcliffe
Institute Fellow at Harvard in 20172018, is a Professor of Biology at
Baruch College, CUNY and a National
Geographic Explorer. “The glove
control system allows us to have much
more intuitive control over the soft
robotic arm, like how we would move
our own arms while SCUBA diving.”
The robotic arm and gripper system
was field-tested from a three-person
submarine in the unexplored deepsea ecosystems of the Fernando de
Noronha archipelago in Brazil. It was
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SUT EVENT

Gadgets & Widgets
In September, the Aberdeen branch
of the SUT invited ten companies to
give presentations on various areas

of subsea technology. We look in more
details on some of the projects.

Ultrasonic Flooded Member Detection (FMD)

Underwater
Cleaning
Christian Blinkenberg
J2 Subsea Ltd

Scott Stephen, Ashtead, NDT Sales Manager; Graham Haines,
Cygnus, Business Development Director
Cygnus has developed a system specifically for flooded
member detection that can be used on corroded
members and does not require a gamma radiation source,
providing a simple flooded or dry result.

calculates the required gain levels required for each test
and will conduct the same test at varying gain levels
almost instantaneously if required to ensure accurate
results.

Flooded member detection (FMD) using ultrasound is
performed by emitting an ultrasonic pulse into a pipe or
member. If the member contains water then the sound
travels through the water and is reflected off the far wall
as whereas if the member does not contain water the
sound cannot be transmitted through. An FMD system
the reports whether a returning echo is detected.

The three main benefits of the Cygnus FMD system are
that it is easy to operate, gives a conclusive result and
doesn’t have limitations for shipping as it’s not hazardous
and therefore no export licence or permits are required
for a radiation source

Due to the piezo-composite ultrasonic probe, high
sensitivity receiver and advanced algorithms used in the
Cygnus FMD system it is suitable for use on corroded
members, a wide range of wall thicknesses and diameters
and horizontal, vertical and diagonal members.

Cygnus has launched the FMD system in a sole hire
agreement with Ashtead Technology.

Turbo nozzle
There is a high demand for removing marine growth on
subsea assets. The growth can add weight to structures
and inhibit articulating components from moving. More
importantly, however, some inspection techniques require
bare metal and such, the surfaces must be cleaned.
This prompted J2 Subsea and CC Ltd to develop a new
Cavitation Nozzle System for remotely operated vehicle
(ROV) deployment.
A diver-portable system called Cavidyne had already
been used widely with great success, but J2 saw useful
applications in combining it with an underwater vehicle.
"Cavitation cleaning technology works on the principle
of producing numerous bubbles that collapse," said sales
Manager Christian Blinkenberg. "When these bubbles
implode, they produce a shockwave that releases energy. It
is this energy that goes to reduce marine growth.

The system for use down to 300 metres depth, consists
of three main components, the electronics module, probe
in a handler and CygFMD software and can be used by
a diver or mounted on a remotely operated
vehicle. To ensure correct contact with the
member during testing, the probe has
a magnetic surface contact sensor and
the handler is self-aligning so will align if
brought to the surface at an angle of up
to 20° in both planes.

"We are using the ROV-mounted system in conjunction with
a 400 bar Turbo nozzle. The turbo nozzle produces a highly
concentrated jet to remove any loose hanging marine
growth. If it reveals a crack or imperfection in the growth
cover, however, we can then introduce the CaviNozzle. This
gets behind the growth, removing it considerabley quicker
The Turbo Nozzle and CaviNozzle, both 400 bar devices,
are located on the same unit. A typical workclass ROV can
use a mnipulator to steady the vehicle and and th other to
manoeuvre the tool.
CaviNozzle

Along with the simple red/green
display for dry or flooded the A-Scans
used in the test are also displayed and
logged. The intelligent software
used means the
system

Friction Welding
Stephen Booth Proserv
When a stud is rotated at high speed and the tip forced
against a substrate at high pressure, a layer of metal
flows plastically without melting. Once the rotation
is stopped but the pressure is maintained for a few
seconds , it produces a solid phase forged weld with a
fine-grained structure with any impurities flwoing to
the periphery. This is the underlying principle behind
friction welding.

A macro section through a s355 stud friction weld
A friction weld has a number of interesting
characteristics. Because the stud and the base metal
do not mix, it is possible to join dissimilar metals. The
method is highly repeatable, there is no need to remove
coatings and it has good fatigue strength.
Friction welding itself has been carried out over many
years but what is new, however, is the technology that
has been refined to make the technique more efficient,
particlarly in subsea applications.
Early friction welding systems consisted of a frame
mounted on the front of an ROV. This had to be
recovered after every weld to reload a new stud. A
larger proportion of the unerwater weld, therefore,
was accounted for by the time spent on launch and

riction stitch gun
Version 1 2014
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recovery. Since then, this system has been redesigned.
In 2014, a new version was designed, based roughly on
the proven design of a torque tool. This featured a system
to make stud changing easier subsea, allowing the ability
to make multiple welds without having to recover the ROV
to the surface. Additionally, Proserv made changes to the
control system, to make it more intuitive and the process
more automated
This was further refined this year into a system with
revised handles giving better feedback to the pilots,
as well as a rear cage to suit a larger motor. A new ball
locking mechanism eliminated the need for twist during
engagement.
The receptacle is with studs in them they can be mounted
to the clamping tools that we use all they can be put into a
separate basket which is lowered to the seabed by a crane
on the vessel.
"A range of stud sizes can be used" said Stephen Booth.
" A typical diameter is M16 with the length of the stud
being around 35mm–200mm depending on the the length
depends on the client's requirement."
" There are a number of considerations - the revolutions,
the stud force pressure, the stud tip design and the burn
off, sometimes referred to as upset, which is a measure of
how much material is consumed in the weld.

Ambient Lifter

"We are carrying out research with The Welding Institute
(TWI) who originally developed the concept in the late
'80s. This has shown us that we were using values in
the right ball park, but it showed results that we wernt
expecting and should makes us refine the system even
better.
There are many applications to the technique. A common
one is anode attachment or replacement, both directly
onto the structure or a collection of anode sleds onto
platform jackets and bundled service pipelines. We have
recently and a procedure to weld plugs in a super duplex
water injection valve.
It is also possible to fill in gaps or cracks in metal.
This involves milling a conical hole into the crack
and then welding a plug into it. A new hole is
then drilled, partly into the next part of the
crack and partly into the recently drilled
stud area. the process is then repeated.
This is called friction stitch welding.

Weld unit on an ROV

Latest version
weld unit 2018
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Subsea Lifting
Mike Wilson Ecosse IP
Lifting items on and off the seabed
is an fundamentally important part
of subsea engineering. It may be
used to install production hardware,
move pipelines or even to remove
equipment at the end of its life. It
has a wide range of applications
from oil and gas, renewables, civil
engineering and defence.
The most common method of raising
equipment is using cranes mounted
on ships or lift bags using divers.
Lift bags are essentially balloons
filled with gas or a substance with a
specific gravity less than water. In the
past, fluids such as jet fuel have been
used to provide buoyancy, but the

heavier the structure to be lifted, the
larger the balloon has to be.
Because if its much lower specific
gravity, gas is far better at providing
lift and as such, a smaller amount can
lift heaver weights. The problem with
gas, however, is that it expands as
pressure decreases. This means that
as an object is lifted off the seabed,
the hydrostatic pressure decreases
and the gas expands. This larger
amount of gas displaces more water,
provides more lift and the balloon and
payload accelerates upwards through
the water.
This prompted Ecosse IP to develop
the Ambient Lifter. Rather than a
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balloon, it is more analogous to an
inverted cup. As gas is injected in, the
cup rises and the gas expands to a
point where it would eventually spill
out under rim.
With the Ambient Lifter however,
the gas, instead of escaping, is
captured inside a coil of tube. Once
the desired amount of lift has been
reached, the gas flow is shut off,
stopping the gas from expanding.
"The system is very controllable,"
said Mike Wilson, owner of the new
company EIP (Ecosse IP)."We have
recently carried out harbour trials
with the support of OGTC (Oil and
Gas Technology Centre), lifting 5t

SUT EVENT
enquiries@blueprintsubsea.com
sound by design

AQUAmodem Op2

Multibeam Imaging Sonars

Single and Dual Frequency Operation
300m and 4000m Depth Rated

Andy Smerdon, Aquatec
using this controlled buoyancy lifting
solution."
While any lift systems can be
proficient in raising the structure, it
is less successful at moving it. That is
normally the domain of the Remotely
Operated Vehicle.
"A typical workclass ROV would have
trouble lifting a payload greater than,
say, 50-100kg but by latching onto
the Ambient Lifter, it can not only lift
weights measured of more like 10t,
but manoeuvre that accurately."
Wilson says that it is significantly
more cost effective than using surface
lift vessels and can be operated in
much wider weather windows and in
challenging regions such as West of
Shetland.
Ambient ROV trials will be completed
later in 2018 and the company aims
to commercialise the product in
early 2019 The company says that
for heavy lifts, Ambient’s capacity
is scalable, so can operate in the
100-500Te range for removal of
large subsea templates, manifolds or
foundations.

There are many reasons to transfer
data from subsea to surface and vice
versa, whether it’s enabling subsea
operations such as controlling the
blowout preventer or other valves, or
monitoring processes or asset integrity
by measuring riser motion, pipeline
pressure and temperature or cathodic
protection.
The data may be transferred between
various platforms including subsea
instruments, communications nodes,
surface gateways (buoys, ASVs) or
underwater vehicles. There are many
ways to effect this transfer but they all
have to cross a significant barrier– the
air/water interface.
Keeping it Simple
Cable may seem the most obvious
approach, providing high bandwidth
and apparent reliability. However,
cable protection such as costly J-tubes
are required to pass through the
splash zone and this cannot always be
justified. It’s also possible to collect
information subsea using a data logger.
Periodically, an ROV or diver can
physically retrieve a detachable logger
to the surface. While this can carry

very large data sets, ROV recovery
from a deep water site can be
expensive when considering the slow
surfacing time and vessel hourly rate.
Another very low bandwidth approach
is to provide a subsea visual readout
for diver or ROV viewing. There is,
of course, a limit to the number of
values that can be cycled on a screen,
but this may be adequate for slowly
changing parameters.
Through-Water Communication
Acoustic communications have been
used for many years. It is possible to
send very low bandwidth data over
many kilometres. However, even over
relatively short range, bandwidth is
typically limited to a few thousand bits

The AQUAmodem Op2
The optical modem Aquatec has
developed is based on the commercial
IrDA communication signalling
protocol, but using cyan light rather
than infrared because of its improved
range underwater. The system uses
the industry standard RS232 serial
protocol, operating at up to 115,000
bits per second. It operates down to
3000m.

Retrievable part

retrieved to download the data to
discover whether the hydrotest had
passed, or needed to be repeated.
However, using the AQUAmodem
Op2, it is possible to leave it in situ
and interrogate with an ROV, checking
live pressure and accessing the whole
hydrotest record. The time savings can
be significant.
Cathodic Protection Monitoring
In the second case study, a North Sea
retrofit cathodic protection system
was described. The platform to be
protected had no spare J-tubes so it
was not possible to bring data to the
surface by cable. Instead, to monitor
the system effectiveness, acoustic
communications was used to transmit
steel potentials and anode currents to
subsea data loggers.

Micro-USBL Tracking Beacons

Bidirectional Acoustic Data Modems

Each logger was equipped with an
AQUAmodem Op2, fitted with a
mechanical cover to protect the optical
window from marine growth.

Subsea part

Acoustic communications
Data logger

per second, and in many applications,
it may be only a few hundred bits
per second. Conversely, with optical
communication, while there is a huge
potential for high bandwidth, the
range is much more limited – rarely
more than a few hundred metres.

Typically two modem transceivers
are positioned with 1–2m separation
and tolerate misalignment of up to
15deg. Modems are also addressable
so it is possible to talk with many units
without cross-interference.

A full data set could be downloaded in
minutes during regular ROV inspection
campaigns.
In summary, the AQUAmodem Op2
provided a seamless interface between
subsea instrumentation and the
topside user.

Aquatec managing director, Andy
Smerdon, presented two case
studies. The first was for pipeline precommissioning, and the second for
cathodic protection monitoring.

Portable Sidescan Sonars

Towed, OEM, Hull and Pole Mounted

Pipeline Pre-commissioning
Once a subsea pipeline or manifold
has been installed, it is filled with
sea water and pressurised to test
its strength and ensure there are
no leaks during what is termed the
hydrotest phase. Once test pressure
is reached, the pipeline is sealed, and
the pressure is monitored, typically
over a 24 hour hold period, with a
data logger.
Visual read out of a data screen
viewed by ROV camera

Ambient Lifter being tested
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In the past the logger would be

Optical port on a datalogger
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then align the box to another subsea
asset or structure while displaying the
properties of the box such as position,
depth, heading roll and pitch.
Structure model
At the design stage, most structures
are developed as a 3D model.

Augmented Reality Imaging
In August, Fugro used its novel
QuickVision system to assist in an
underwater operation, landing
a BOP on a guideless well in
deep water. This was the latest
in a series of applications of the
intelligent vision-based solution,
which has included monitoring
conductor installation, well
setting, coded pattern tracking
and the measurement of heading,
inclination and depth subsea.
"Augmented reality is an
increasingly used technique,
being particularly popular in the
consumer console gaming industry,"
said Carl Lafferty. Carl is Project
Manager at Fugro, the leading
global provider of services for
marine asset integrity.

Model
This 3D CAD drawing can be overlaid
or aligned with the physical asset
to accurately infer the position and
orientation of the structure relative to
the image. Properties such as position,
depth, heading, pitch and roll can be
displayed.

Inclinometer

efficient and accurate survey and
positioning of subsea assets with
reduced risk. It combines three core
technologies – augmented reality,
machine vision and sensor fusion."
This high resolution (2456x2045
pixels) colour camera is rated for
use in 6000m water depth and has a
10Hz frame rate and a viewing angle
of 71×67deg. It is fixed focus, fixed
aperture and pre-calibrated, weighs
4.1 kg in air (2.1 kg in water) and works
off an 8-30VDC power supply. In line
with modern ROV systems the camera
requires an Ethernet link.

"We can take advantage of this
technology to enhance the
visualisation of subsea engineering
projects and products. This has
resulted in QuickVision, a new,
proprietary, vision-based toolkit.

POSITIONING
The new QuickVision camera is
effectively a high-resolution sensor and
for effective use, it must ‘know’ exactly
where it is in three dimensions, both
at the start of the mission and during
operations. For all applications except
pattern tracking, it therefore requires
input from other equipment within the
ROV, in particular its position, altitude
and heading, pitch and roll sensors.

The QuickVision technology delivers

The major advantage of QuickVision is

The camera requires a
suite of other sensors
that it offers accurate measurements
without the ROV having to physically
touch the target being measured.
Instead, it can be parked nearby and
allow the camera, with its higher
spatial awareness, to perform
positioning calculations in real time.
The toolset developed by Fugro is
based on seven features, although the
company says that this is an everexpanding toolset.

Level line

Inclinometer

calibrated, the camera can note the
height of this line above a datum
point. It superimposes a levelled
plane/horizon on the image from
which the height of an object can be
inferred.

A protractor is drawn interactively
on the screen on a paused image to
ensure that the target being installed is
perfectly level.

zThe north-seeking heading sensor
heading can be augmented onto the
display screen showing the direction
with high accuracy.

The tool will automatically find an edge
and snap to it.
Virtual Box
This installs a virtual box or cylinder, as
required, around the target and it can

Virtual Buoy

Spirit Level line
One of the simplest is that it can
project a level plane or horizon
onto the image. Once the system is

defined by the intended geographical
location.
Compass Rose
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Virtual buoy
Using one of the most elegantly useful
assets on the menu, a target can be
marked with a virtual buoy. As the
ROV is moving around the location
the buoys will remain at the position

Virtual Box
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DEEPSEA POWER & LIGHT IP ENHANCEMENT
DeepSea Power & Light is
expanding its SeaCam family of
subsea imaging solutions with
the new IP Multi SeaCam and
IP Apex SeaCam. These subsea
cameras offer efficient and highquality compression along with
support for

recording using an efficient h.264
compression engine. The IP Multi
SeaCam is available in aluminium,
duplex steel, and titanium
housings with 4000m, 6000m
and 11 000m depth ratings.
The IP Apex SeaCam features
a 12x optical zoom and 4K
UHD resolution. The design
incorporates the same
proprietary corrector optics
as the Apex SeaCam, with a
low-distortion 70deg HFOV and
a proven 6,000 m depth rated
housing. An advanced h.265
and h.264 compression engine
minimizes streaming bandwidth.
The standard 256GB solid state
memory enables up to four days
of continuous 4K recording.

IP Apex SeaCam
common real-time IP streaming
and camera management
protocols.

If the ROV moves away and returns, it
can easily rediscover a target without
having to search.

This becomes particularly
advantageous when looking at two
targets in relation to each other.

The tool can also use a 3D CAD model
to augment the intended location/
orientation.

One example is latching a BOP on a
foundation template. The camera
can look at both, and work out their
relative position in two dimensions. It
can then inform the engineer whether
the BOP needs to be moved (forwards,
backwards or rotated) in order to latch
onto the foundation.

Pattern Tracking
Coded targets, broadly similar to
QR codes, are preinstalled onto the
target. These patterns are stickers,
painted markers of round dark dots
on light coloured backgrounds. They
can be amounted flat plate or even
wrapped around a cylinder. The
QuickVision camera can use this
coded target to track its position
heading and depth in real time.

Using QuickVision to provide
automated positioning can land the
BOP on a guideless wellhead safely,
efficiently and, crucially, at the first
attempt – ultimately increasing rig
uptime.
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The IP Multi SeaCam provides a
compact, fixed focus solution for
subsea monitoring and tooling
applications. It achieves sub-200
ms latency network streaming
with full HD resolution in both
the 72deg HFOV flat port
and 105deg HFOV dome port
options.
The 256GB of onboard memory
provides days of continuous

DEEP SEA CAMERA SYSTEM
Earlier this year, UK based Ocean
Scientific International Ltd (OSIL)
announced the launch of their
new expandable Deep Sea Camera
System, a pressure activated selfcontained system which allows
for the integration of additional
instrumentation.
The novel system is activated by a
pressure switch in the intelligent
battery pack which can be
programmed at the surface to turn
the camera on and off at specific
depths, preventing users from having
to record and review hours of wasted
footage, and can also independently
or concurrently activate any
instrumentation that is connected
to it.
Data is recorded onto a standard
Micro SD memory card. Several hours
of video footage can be built up over
repeated deployments depending on
the camera resolution settings and
memory card used.

Larger power packs are available
for extended deployments.
Recharging and data transfer
takes place via an external
connector.
The self-contained system delivers
even under extreme low-light
conditions, and gives high quality
images in fine detail.
The system employs a full HD
camera together with a dimmable
all-purpose LED light, and a
battery pack that can either be
integrated into the same housing
as the camera, or kept as a
separate component depending
on system requirements.
The camera is equipped with a
2750 lumen LED light with variable
intensity to allow adjustments to
be made for visibility. The standard
housing is rated to 6000m, but
systems for shallower use are also
available.

KONGSBERG
IMENCO
In June, Kongsberg Maritime
entered into an agreement
to sell its business within
subsea cameras and harsh
environment CCTV systems
to Imenco. The divestment
is part of Kongsberg’s
continuous work to adjust and
focus the business portfolios
in the different business areas.
For Imenco the acquisition
should be a step towards
becoming one of the
market leaders in advanced
underwater camera
technology.

IP Multi SeaCam

Imenco has in the last few
years developed a new series
of IP based cameras for
subsea applications within
different markets from oil &
gas to aquaculture.

Deep Sea Camera System
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TELEDYNE SEABAT T50R

The SeaBat T50-R is the latest addition to the SeaBat T-series
product range. It features particularly clean data to provide faster
operational surveys and reduced processing time.
"The SeaBat T50-R is fully frequency agile from 190 to 420 kHz,
allowing for improved swath performance and reduced survey
time under challenging acoustic conditions," said Uni Bull, Product
Manager.
"It is designed for very fast mobilisation on any type of survey
vessels, securing minimal interfacing and low space requirements.
Rocky outcrop in 50-70m water depth, West
of Ireland, collected with a Teledyne RESON
SeaBat T50 sonar
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"The SeaBat T50-R standard
configuration consists of two parts –
the very compact Rack-mounted Sonar
Processor (RSP), and the sonar head
assembly.
"The standard 19in RSP is a single
point for all cable connections and this
enables fast mobilisation. For accurate
sensor time tagging and motion
stabilisation, it comes with an optional
industry-leading fully integrated inertial
navigation system."
Meanwhile, the SeaBat T50 sonar head
assembly boasts 190 – 420kHz wideband sonar arrays in a robust titanium
housing. It weighs less than 8kg in
water.
"The system has a number of benefits,"
continued Uni Bull. "The all-in-one,
fully flexible and fully integrated survey
system is compact and allows for
minimal interfacing and extremely low
space requirements.
"Because the sonar is fully frequency
agile, it gives an improved swath
performance and reduced survey time
under challenging conditions. The
new compressed water column data
significantly reduces data volume while
maintaining the required information.
Normalised backscatter designed for
accurate, reliable and repeatable sea
bed classification.
There are a number of optional extra
features including an Integrated INS
Type 20 or Type 30, an additional 10m,
50m or 100m of cable, a hydro dynamic
fairing, dual head bracket, RESON sound
velocity probes, Teledyne PDS survey
package and motion and positioning
sensors
An X-Range can improve range and
reduce external noise while MultiDetect can be used for enhanced
detail over complex features and
water column targets. Pipe detection
and tracking can be used to optimise
detection of pipes while FlexMode
increases data density.
The SeaBat T50-R output
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THE CHALLENGE OF

MULTI BEAM PROCESSING

Swath bathymetry systems has been
widely utilize in hydrographic survey.
It can reveals the details of the seabed
surface in eye catching 3D model and
images. Labour intensive multibeam
data cleaning used to be the challenge
in multibeam processing in the earlier
stage. Anyhow, it has been overcome
by sophisticated data cleaning
algorithm, i.e. CUBE.

Some swath bathymetry systems
have small but consistent beam‐
pattern artefacts, such as variations
around the nadir or outer beams
when surveying. These can give
artefacts in seabed levels aligned
along the vessel track.
Swath‐Solutions analyses the beam
pattern over a very large number of
pings to determine if a consistent
bias exists. If a bias is detected, it
offers a robust correction to the
hydrographic surveyor.

Multibeam data acquired in each and
every survey is not always in perfect
condition due to various factors.
These factors include improper
swath bathymetry systems setup and
environmental influences.

One factor that also requires
adjustment is from the vertical

One of the challenges of multibeam
processing is to find solutions to
minimize all the artefacts in the data
which is within survey specifications
and to get the best out from the
acquired data. A few common artefacts
are always encountered by multibeam
processors. These artefacts include
but not limited to motion artefacts,
depth discrepancy with adjacent
lines, refraction artefacts and nadir
beams artefacts in some of the swath
bathymetry systems.
However, multibeam processing
software available in the market lack of
functionality to deal with multibeam
artefacts. Hence, the development of
statistical analysis tools to minimise the
multibeam artefacts will be a useful
tool in the battle of salvaging useful
information from the acquired data.
Motion artefacts exist in forms of
roll and heave. Heave artefacts is
actually covering both heave and pitch
errors. The cause of motion artefacts
could be due to timing issue, yaw
misalignment between motion sensor
and transducer, and flexible mounting
platform.
The Swath‐Solutions software uses
a smallest possible oversize gridded
surface as a reference to identify any
residual roll and heave artefact. The
oversize gridded surface is free from
high‐frequency motion artefacts.
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datum. Adjacent passes of
swath measurements provide
overlapping seabed coverage
and other uncertainties have
been minimised, any residual
difference in levels between
overlapping measurements could
be due to uncertainties in tide level
corrections.
Swath‐ Solutions analyses the
differences in overlapping values
for slowly time‐varying differences
consistent with corrections to
measured tide levels. The process is
applied iteratively to get the best fit
adjustment.
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Sonar-based Subsea
Image Recognition
A Tritech Gemini 720is multibeam
sonar is being installed at the heart
of an innovative shark detection
system currently being trailed at
Newport Beach, California. It is the
latest step in the commercialisation
of the pioneering 'Clever Buoy'
technology.
Developed by the Australian
company Smart Marine Systems,
the Clever Buoy is a completely
non-invasive marine monitoring
platform designed for detecting the
localised activity of marine life near
public beaches.
In operation, the Clever Buoy
self-powered floating platform is
deployed on the surf zone. This
connects to Tritech's Gemini 720is
multibeam sonar transducers that
are located on the seabed in order
to create a ‘virtual net’ that detects
the movement of self-propelled
marine life.
Once movement has been
recognised, the data is analysed
by software to determine the size
and species of the marine life, and
ultimately, whether it is a threat.
"Instead of a physical barrier such
as a shark net, we create a digital
barrier to detect anything that is
large and threatening that comes
within range, " said Craig Anderson,
founder of Smart Marine Systems.

swim pattern based on a head-tail
geometric movement. The software
algorithm that Smart Marine has
developed is directed at the unique
movement signature of a shark and
differentiates this from every other
large animal in the ocean, however,
it is their intention to collect data on
other marine environment attributes
and extend this recognition to other
fish species.
"At the moment, what we have created
is essentially the equivalent of earlystage facial recognition software," said
Anderson. "Maybe 15 years ago when
facial recognition software started to
appear in the public domain, it could
just detect features of the human
face. Now, it is advanced enough to
recognise individual people walking
down the street and even underpins
modern airport passport control. This
is where we eventually want to be with
our marine life recognition."
The adoption of high frequency
multibeam sonar has allowed the
interrogation of marine life swim
patterns in a more sophisticated
manner without having any
detrimental affects on marine fauna.
"We are continually acquiring data
improve the algorithm and are also

"The software only takes a few
seconds to detect and analyse
the data. It then sends a realtime alert, along with the GPS
location of the shark, to provide
the beach authorities with valuable
information to effectively coordinate their resources, activate
emergency response plans and
potentially save lives."

looking at expanding its scope," said
Anderson. "Because the buoy is a self
powered and operates in real-time, we

can connect whatever sensors as we want to it to address specific demands."
"This may mean, for example, incorporating water quality sensors to look at
pollution levels or measure wind waves and water temperature at a specific
location. All the information is sent to the cloud so that we can perform
analytics, interpretation and predictions. We appreciate that this will take a
considerable amount of time, but ultimately, that's the sort of journey we are
on.
"Once we have gathered sufficient data, we aim to look to detecting other
marine fauna. The potential is huge. We could use it for managing the ocean’s
resources sustainably.
"Generally, in nearshore, shallow locations, the sonar has a coverage
perimeter of approximately 80 – 120 m per sonar head. The buoy can power
multiple sonars to provide a greater coverage area that matches the beach
application.
"There has been extensive research and analysis confirming that the Tritech
Gemini 720is operates in acoustic frequencies that do not disturb marine life.”

All marine animals have a unique
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RAMMS ADVANCES
BATHYMETRIC
LIDAR
MAPPING
CAPABILITIES
Gavia Sonar Transponder Module
Low logistic Autonomous
Underwater Vehicles (AUVs)
provider Teledyne Gavia has
recently delivered a Sonar
Transponder Module (STM) for ASW
training to an undisclosed military
customer.
The STM module, made by
Scanmatic of Norway and
integrated into a Gavia payload
module, is capable of receiving and
retransmitting sonar signals for
training sonar operators. The STM
consists of a flooded transducer
compartment, an electronic
compartment, and a hydrophone
that is towed behind the Gavia AUV.

Fugro’s new first-of-its-kind airborne multibeam system, RAMMS, provides efficient bathymetric lidar surveys for nearshore and coastal mapping

Fugro is introducing a new
bathymetric lidar system
that delivers industry-leading
depth penetration and point
densities for nearshore and
coastal mapping. Known as
RAMMS (Rapid Airborne
Multibeam Mapping System),
the field-proven technology
promises to deliver an efficient
and cost-effective solution,
dramatically improving upon
other bathymetric lidar mapping
capabilities.
“Traditional bathymetric lidar
technology requires customers
to compromise between price,
depth penetration and data
density,” said Ed Saade, president
of Fugro USA and regional
director for Fugro’s Marine

Division in the Americas. “With
RAMMS, there’s no trade-off. It
can achieve a 3-Secchi disk depth
penetration at a higher observation
density than any comparable
system on the market - and we’ve
recorded seafloor depths as deep as
42 metres during a recent survey.”
Described as a first-of-its-kind
multibeam lidar system, RAMMS
was developed in partnership with
Areté Associates. The system utilises
push-broom laser technology and
is based on 20 years of cuttingedge military technology for mine
detection, developed via the U.S.
Navy Small Business Innovated
Research (SBIR) programme. It is
also underpinned by over 25 years
of bathymetric lidar experience for
nautical charting.
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The sensor’s compact design allows
for rapid deployment on small aircraft
of opportunity, including unmanned,
fixed-wing aircraft. The resulting
operational efficiencies are enhanced
through rapid processing and data
transfer capabilities.
“We believe RAMMS will bring
significant value to hydrographic
organisations, coastal zone/floodplain
managers and engineers,” Saade said,
noting a successful hydrographic
charting demonstration project
recently performed in Belize,
covering 165 square kilometres.
Fugro is currently using RAMMS to
complete several large-scale surveys
in the Americas with projects in other
regions expected to follow.

RAMMS is the second major
technology innovation offered by
Fugro in partnership with Areté
Associates.

The STM is programmable to
emulate different types of realistic
submarine target characteristics
including sizes and speeds for cost

effective and re-usable ASW training
applications.
When a Gavia vehicle is not using
the STM module, it can be configured
for a variety of other applications
including MCM, SAR and REA
operations. STM modules are suitable
for use with all existing Gavia vehicles
in the field.
The Gavia AUV is a low logistics,
fully modular system designed for
operation from vessels of opportunity
and has the greatest depth rating of
any vehicle in its class. The modular
design of the Gavia ensures maximum
mission flexibility and system
upgradability. Module options include
acoustic payloads for ASW training,
various side scan sonars, multibeam
sonars, camera, and an array of
environmental sensors.
Sonar
Transponder
Module (STM)

In 2015 the companies launched
the pioneering aerial survey
platform known as ROCIS (Rapid
Ocean Current Imaging System) to
measure surface ocean currents.
In high demand since then, Fugro
has collected more than 168,000
nautical miles of ROCIS data in
the US Gulf of Mexico to support
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NEWLYN
Cornwall-based Ultrabeam Hydrographic
recently completed a survey of Newlyn Harbour
in the UK. It was completed with its UVS
ULTRA-1 equipped with a NORBIT iWBMSh and
a Laser. Contd next page
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ULTRABEAM

EDGETECH 6205s and 4205
EdgeTech is preparing to ship two
major sonar systems that were formally
announced earlier this year. One such
is the next-generation combined swath
bathymetry and side scan sonar, the
EdgeTech 6205s.

Contd from previous page
The Ultra-1 is a modular, easilydeployable dynamically positioned
survey craft based around a
conventional small inflatable
boat. Electric propulsion pods are
powered by a series of onboard
batteries configured so as to provide
redundancy and power supply for the
onboard control, communications and
survey sensor systems.
"The Ultra-1 is a prototype USV we
have designed and built ourselves,"
said Technical Director Gabriel Walton.
"It has a unique propulsion system
which uses four electric thrusters in a
vectored thrust format. This thruster
layout allows us to make very precise
manoeuvres independent of vessel
heading and can hold perfect position
even in river currents."
"The Ultra-1 was built specifically for
marine asset inspection and can be
fit with full size multibeam sonar and
engineering grade laser scanners.
"It was fitted with a Norbit MBES for
the survey while the laser data was
acquired statically from the land.

"The new 6205s has a significantly
larger swath coverage when compared
to other single head bathymetryonly systems," said Doug McGowen,
Director, New Business Development
and Marketing, at EdgeTech. This
extends up to 200deg with a selection
of equidistant and equiangle output
options.It is smaller and lighter than
the original 6205. It also has a Motion
Tolerate feature, something unavailable
in its predecessor. It has a submersible
IMU mount and comes with newly
updated Discover bathymetry software"

Ultra-1

Ultrabeam Hydrogrphic recently also
carried out surveys at Mevagissey and
York. The data were acquired using
the Ultra-1 fit with a Leica laser and
R2Sonics 2024 MBES.
"In addition to the Ultra-1, We have
also built a miniature USV called the
Ultra-S. The Ultra-S is actually fit inside
the Ultra-1. This can also incorporate
the Norbit sonar and laser and is
highly portable.
We are currently building a 3m
version, the Ultra-2, based on what we
have learnt from the prototype. This
will have over 12hr endurance and be
a very capable craft. We estimate the
Ultra-2 to be finished by the end of
the year.

Ultra-S
The Ultra-S has the computers, autopilot,
comms, etc. fit inside and this is placed
inside the Ultra-1 or Ultra-2 when
needed. The Ultra-S can be put back to
work very quickly allowing us to be very
versatile on site.
The Laconia

The system solves a problem for
operators carrying out wide area
seabed surveys, particularly in shallow
waters. In the past, the surveyor
would require a downward-pointing
bathymetry sonar to look at the area
below the vessel, and a sidescan sonar
towed behind to pick up the lateral
margins. The two datasets would
be then stitched together in post
processing to give the clients the data
they required – and that was where
the shortcomings of the arrangement
would start to appear.
Co-registering the sidescan and
bathymetry data output is notoriously
difficult, because each dataset provides
different information for the operator.
The problems are exacerbated by the

fact that the sidescan is located in
a fish towed by a cable behind the
boat, which makes it difficult to
determine the exact position of the
sonar head."With the pole-mounted
6205s, however, perfect coregistration happens automatically,"
said McGowen. "It is perfectly
matched because it is all one unit
so there is no need to stitch the
datasets together."
While the 6205s combined sonar can
be used for traditional multibeam
applications, the designers say that it

is especially suitable for use in shallow
waters, from 0–50m.
"This means that when mapping even
quite large rivers, there is no need to
carry out more than one sweep," said
McGowen. "The effective coverage
depends on the required frequency but
for a 550 kHz survey, the width is 200m
while for a lower definition, a 230 kHz
survey can extend to 400m.
The 6205s also interfaces to most
third-party acquisition and processing
software packages.
The second major launch is the
4205 multipurpose side scan sonar.
This is available in a tri-frequency
configuration.

The 6205s

"This tri-frequency version allows
surveyors the option to simultaneously
operate using any two frequencies
from three available settings," said
McGowen.
"In a typical scenario, a side scan sonar
with the low-frequency combination
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Waterfall display. This can
view individual outputs of
a dual frequency sonar

The Discoverer can warn when the
sonar head is veering away from the
preset lines

Survey cube
of, say, 230/540kHz would be used
for wide-coverage surveys such as
looking for large objects or maybe
making sure there were no boulders
in the way prior to laying a pipeline.
"It may be, however, that the
operator would encounter an
area of greater interest such as an
unexpected structure or sunken
body. The surveyor can then
change the settings and elect for a
540/850kHz frequency combination
to give an even higher resolution
survey.
"To carry this out without a trifrequency sonar, surveyors would
have had to carry another sidescan
on deck. When they encountered
a zone of interest, they would have
to retrieve the original sidescan and
exchange it with the high resolution
alternative. At the touch of a button
in the control from, however, a trifrequency system can switch input,
saving both time and money from
both not having to physically retrieve
the sonar and having to carry a
second device."
Another advantage of the 4205
is that it has a motion-tolerant
configuration.
"In harsh sea conditions, the hull
undulates with the winds, waves and
currents. This movement is invariably
transferred to the towfish, moving it
up and down in the water relative to
the target," said McGowen. "This, in
turn, affects the readings.

"We use multi-pulse to operate either
at faster survey speeds or in more
adverse weather conditions while still
obtaining high quality underwater
imagery.
"Additionally, target positioning has
been improved with the integration of
a more accurate heading sensor that
can be coupled with an optional USBL
beacon.
Coinciding with the release of these
sonars, EdgeTech has also launched its
Discoverer software. This is available
for all new side scan sonar products
and is backwards compatible with
previous sidescan sonar systems.
"We have included features as
updates over the past year or so, but
this is the first time that they have
been incorporated in a software
release," said McGowen.
Discoverer software has a number of
novel features and capabilities. It is
comprised of three main modules.
At the top left of the screen is the
standard waterfall display. This
allows the surveyor to view the
dual frequency side scan sonar
simultaneously while showing the
interface and control functions for the
sonar itself.
This waterfall image can allow the
user to accurately calculate the
correct fish position. The software
interface has controls to adjust gain,
colour, contrast as well as the sonar
ranges.
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To the right of the waterfall, lies the
navigation module. This allows the
user to preset survey lines from a
given spacing and heading. This gives
the sonar a track to follow in real
time.
"A unique feature of the navigation
part of the programme, called
Coverage Mapper, means that
the surveyor can import various
formats of charts and imagery,"
said McGowen. "These can be in
a standard GeoTIFF format, a BSV
raster navigation format or as ENC
electronic chart data."
These cannot only be turned on
individually, but importantly, it is
also possible to blend these charts
in an overlay so with a transparency
control, it is possible to view more
than one simultaneously.
When looking at the waterfall part of
the screen, areas of interest can be
captured and pulled into the target
logger module below it on the bottom
left. These targets can be enhanced,
measured, and saved.
It is possible to zoom in on these
targets, change parameters like
the time variable gain (TVG) in
order to enhance it and then the
measurements. Special tools can
measure the length and width, but it
is also possible to derive the height
from the acoustic shadow. These are
saved into a target catalogue and can
be saved, both in file and as icons on
the main navigation chart.

The Discoverer can select from a number of satellite or image overlays which can be faded in and out to view multiple
backgrounds simultaneously

Objects of interest
can be captured
into a target logger
with their positioned
marked as icons on
the Coverage Mapper.
The images can be
enhanced, measured
and logged for
subsequent retrieval
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Join us on LinkedIn.....

Old photos from the archive every Friday

KONGSBERG GEOPULSE COMPACT
Designed to deliver highly accurate
data while using only 11% of the
power requirements of previous
generation systems, the GeoPulse
Compact is available in two versions; a
compact Over the Side (OTS) mounted
version and a towed version.
GeoPulse Compact is a technically
advanced sub-bottom profiling system
featuring digital processing and
waveform selection technology that
enables the appropriate pulse-shape,
power signature and configuration
to be selected for the job in hand,
whether it’s mapping the geology
in deep oceans or determining mud
thickness in a silted harbour.
Depending upon the survey task
the user can choose waveforms in
the frequency band of 2-18kHz,
optimising resolution and sub-seafloor
penetration.
The device is highly flexible,
integrating the best features of
continuous wave “Pinger” and
frequency modulated “Chirp” type
systems but with much lower power
requirements than other systems.

It employs state-of-the-art, very low
noise, ADC and amplifier technology
combined with advanced FPGA
based sample decimation to provide
a very high quality dual channel
receiver. Massive oversampling of
the raw signals combined with digital
processing techniques provides
acquisition with over 100dB of noise
free dynamic range.
This allows the system to gather high
quality, repeatable data without the
need for user controlled analogue
pre-processing, providing high
performance but simple operation
and minimising the likelihood of
operator error.
GeoPulse Compact is designed for
versatile deployments, with a range
of mounting options available from
fixed installations on dedicated
survey vessels, to towed systems
and portable mounting on vessels
of opportunity. Regardless of
deployment type, the system is
operated directly from a computer
using the supplied GP1000 software,
which interfaces to the deck unit via
Ethernet.

“We have designed GeoPulse
Compact to offer significant
new advantages to end-users,”
said Dr Richard Dowdeswell,
General Manager of Kongsberg
GeoAcoustics. “While offering
reduced power consumption the
system still provides incredibly
accurate data and long mission
duration, while its deployment
flexibility makes it easy to install
on a wide variety of craft, making
it suitable for a range of diverse
applications.”
The sonar electronics are
mounted close to the transducers
in all deployment options and
the signal is transmitted to the
deck unit via a lossless digital
connection.
Data is acquired with the
transmit transducer and with a
fixed hydrophone, allowing the
operator to use the best signal
for the specific application.
The Deck Unit receives serial
inputs from GNSS as well as a
PPS input and interfaces to the
towfish through a soft tow cable.
Power is supplied by a 10-30V dc
connection allowing the system to
be operated from battery power
on small vessels.
Its internal electronics generate
and transmit the waveforms
selected by the user. The return
signals are received either from
the integrated hydrophone or from
the transducer and are instantly
digitised prior to being routed to
the Deck Unit via an ADSL link.
The transducer is a double
resonant stack design which
operates efficiently over a wide
frequency band of 2 - 18 kHz and
has a flat response over the range
5-18 kHz. The integrated single
channel hydrophone utilises 7
high-spec elements to capture
the return signal and route it via
an inline pre-amp to the subsea
electronics where it is digitised.
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“DELIVERING INDUSTRY-LEADING
SURVEY PERFORMANCE AND DATA
RESOLUTION TO OUR CLIENTS.”

SONAR

CODA
OCTOPUS

MMT.SE

Since it was introduced to the
market around 20 years ago,
multibeam sonar has become the
technology of choice for many
underwater inspection applications.

variety of applications including oil
and gas applications, breakwater
construction, asset placements and
landings, port and harbour security,
defence, mining and diving.

While it generated clearer images of
the underwater environment than
its single beam predecessor, the
early versions had major limitations.
One such was that it required
post-processing to render useful 3D
images and this prevented the sort
of instant decision-making that can
be useful in the field.

Typical working water depths were
originally around 600m, but as many
industries began to work more in
increasingly deeper waters, this
limit was subsequently extended to
3000m with versions even able work

Another important issue was that it
could not image moving objects,

in 6000 being made available on
demand.
Earlier this year, however, Coda
Octopus looked to the opposite
end of the market when they
launched the fourth generation
of the Echoscope, with its ‘
Surface sonar’ technology. This
is designed for under-water
operations not exceeding 20m
water depth.

“The Echoscope range of sonars
enable the capture of hydrographicquality data in real time from the
same sensor," said a spokesman.
"This allows an operator to use
the sonar for a multitude of
purposes, such as visualization of a
valuable asset on the seabed and

simultaneous use of data to
provide an as-built or as-laid
survey.
"It offers simultaneous imaging
and mapping, generating
survey-grade mosaics and
subsea bathymetry. It can
visualise in 3D, both static and
moving objects even in poorvisibility conditions - particularly
complex structures.
“This re-engineered shallow
water version is 50% lighter,
40% smaller and draws 30%
less power the previous thirdgeneration (3G) technology,
while still generating true realtime 3D images and mapping
equal to the larger Echoscope.
It has been designed more of
a plug-and-play application, as
it requires less tuning than the
older versions.

Before long, Coda Octopus had met
this challenge for a high resolution
viewing sonar with a real-time
output, by launching a generation
of products marketed under its
Echoscope range. This allowed
3D imaging of the underwater
environments, even in low- or
zero-visibility conditions. Since
the first models were launched,
they have recorded successes in a

“Furthermore, with our
XD model that we recently
introduced, we can now provide
wide-swath volumetric mapping
over and above real-time 3D
camera imaging."

Echoscope

The new Echoscope 4G Surface
is available in single-, dualand triple-frequency models
offering unique combinations
of frequency at 240, 315 and
630 kHz and opening angles
of 90° by 44°, 50° by 50° and
24° by 24°. This combination
of frequencies and opening
angles enables the Echoscope
4G Surface to be deployed in a
wide range of operations and
tasks.
The new system is compatible
with Coda Octopus’ standard
USE software system that is
employed across all its range of
sonar systems.

Echoscope Image
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BLANKET
Oceanographer Steve Giannaris
writes on Linked in
When working on a metal boat
on a already hot day, there is
always a threat of side-scan sonar
transducers overheating and
malfunctioning. These freezer
blankets are a simple solution that
works really well. Additionally, , they
don’t leak all over the place like bags
of ice.

SONAR

IMAGENEX BLACKFIN AND XI
So far this year, Imagenex has been
busy launching its latest sidescan
sonar, the model 873, better known
as the BlackFin and updating its
multibeam portfolio

we have ensured that the package is
affordable," said sales manager, Steve
Curnew. "The BlackFin is available as
a towfish or as an OEM kit for AUV
installation.”

BlackFin
At the start of the year, Imagenex
enhanced its sidescan sonar range
with the BlackFin. Larger than its
predecessor, the YellowFin, the 1.1
MHz sonar not only has a much higher
resolution, gathering information from
2000 data points per side, the depth
rating has also increased from 300m
to 1000m. It is designed for a range
of applications including harbour
surveillance, search and recovery, law
enforcement work and sunken timber
recovery. It can also be used for
general surveying, scientific research,
environmental survey and underwater
archaeology.

The sonar has a transducer on each
side, tilted down at an angle of 20deg.
It has a beam width of 0.25deg by
60deg and emits a pulse length of
10 μs or LFM. When looking at the
image on a computer, zoom windows
are available for target investigation
without interrupting real-time data
acquisition. Data is displayed in
real-time, with or without speed
correction, in nine user selectable
colour tables. The sonar itself is 89
mm (3.5 in) diameter, 1420 mm (56
in) in length and weighs only 15.5 kg
(34 lbs) in air.

"While we have tried to make the
BlackFin as full featured as possible,

Xi
This year, Imagenex also launched
a new 'Xi" upgrade of its DT101
multibeam profiling sonar and also
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added the DT102Xi version. Both sonars
are targeting the hydrographic survey
market, in particular, shallow water depths
of up to 100m.
"We have a complete new set of
electronics in there,” said Curnew, “which
makes it a lot faster, with a much higher
ping rate.”
While the DT101 had an integrated MRU
(motion reference unit) and SV (sound
velocity) sensor, the Xi versions are
optionally integrated with the SBG Equinox
MRU and the AML Micro•X sound velocity
sensor, which may be purchased and
integrated at a later date from the sonar,
if desired. Since Xi was launched it has
had a steady uptake, mainly in Europe and
China.
“The DT101Xi has a swath width of 120deg
while the DT102Xi has a much wider
swath of 180deg. This is useful for going
up narrow rivers or channels, making it
possible to do an entire survey in one
pass.”
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BLUEPRINT OCULUS
Blueprint Subsea has lunched
its new range of deepwater
multibeam imaging sonars. Called
the Oculus MD-Series, they are
built around their tried and tested
300m depth rated M-Series dual
frequency sonar technology.

long-range navigation and situational
awareness. With a 200m range
capability, this sonar is a costeffective alternative to traditional
mechanically scanned sonars. The
range resolution is 8mm and it uses a
maximum 256 beams.

"We developed the Oculus MDSeries for work in depths up to
4000m," said James Colebourn,
Technical Sales Engineer at
Blueprint. "They feature a rugged
Titanium housing and variety of
connector options. They have
been designed with versatility in
mind.

The MD750d
This is a general purpose dual
frequency 750kHz and 1.2MHz
unit for navigation and object
identification. It has a 120m range
capability for navigation and high

resolution imagery for near field
target identification.
MD1200d
Offering the highest resolution in the
MD series range, the dual frequency
1.2MHz/2.1MHz MD1200d may
be used for specialised inspection
tasks where image quality is critical
with ranges up to 40m. It has a
2.5mm range resolution and it has a
maximum 512 beams. The angular
resolution is 0.6deg

The Oculus MD750d

"Like their M-Series counterparts,
they feature a small form factor,
light weight and low power
consumption, which makes
them ideally suited for mounting
on a wide variety of work-class
ROVs, manipulators, pan-and-tilt
mountings, AUVs and other subsea
infrastructure."
The sonars are 102mm long,
have a 125mm diameter and
weigh 2.5kg in air (1.45 in
water). They have a maximum
horizontal aperture of 130deg and
a maximum vertical aperture of
20deg.
They use Impulse MC Series,
6-way connectors with other
options including a Schilling
SeaNet, being available. The
communications system is based
on a 4-wire 100-BaseT Ethernet,
2-wire DSL extender module with
Trigger in/out and RS232 Aux
options.
There is also integrated water
pressure and temperature sensors
for sound velocity calculations.
Oculus sonars are available in
three models.
MD370s
This a 375kHz single frequency
unit aimed at applications for

92

93

SONAR

New EMODnet Bathymetry Data Product

High Resolution Digital Terrain
Model for the European Seas

An upgraded version of the
EMODnet Bathymetry Digital Terrain
Model (DTM) for the European
Seas has just been released. This
bathymetry product now offers
higher resolution, powerful 3D
visualisation functionality and
extended coverage of Europe’s
seas. It is available free of charge
for viewing and downloading, and
sharing by OGC web services from
the EMODnet Bathymetry portal.

The EMODnet DTM is a tool used
for a whole range of applications in
marine science, sustainable ocean
governance, and blue economy
activities such as planning of pipeline
trajectories, locations of offshore
wind farms or planning of harbour
extensions.
In science, the DTM supports
oceanographers in providing a
base geometry for hydrodynamic
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models, marine geologists for
studying morphological processes,
and biologists in contributing to the
generation of seabed habitat maps.
An improved DTM also contributes to
reducing risks for damage to coastal
and offshore installations and public
safety by improving our ability to
forecast storm surges, for example.
The advanced EMODnet DTM offers
many benefits to users:

l A resolution increased from 1/8 *
1/8 arc minutes to 1/16 * 1/16 arc
minutes (circa 115 * 115m).
l Altogether the EMODnet DTM
contains 113892 x 108132 = circa 12.3
billion data points
l A powerful 3D visualisation
functionality of the bathymetry that
can be used in the browser without
the requirement of plugins

l An expanded coverage including all
European seas as well as the European
part of the Arctic Ocean and Barents
Sea
l An increased number of
bathymetric survey data sets and
composite DTMs from 48 data
providers used as data sources from
circa 7.200 to circa 9.400 for which
metadata can be retrieved through a
source reference layer
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l The number of bathymetric survey
data sets and composite DTMs, used
as data sources, has increased from
about 7.200 to about 9.400. These
come from 48 data providers. All
related metadata can be retrieved
through a source reference layer
l The inclusion of Satellite Derived
Bathymetry data products, in
particular for coastal stretches of
Spain and Greece.
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Smart Boulders
Measure Seafloor

AVALANCHES
Robotic sensors disguised as
boulders, or ‘smart boulders’, have
been used to measure the initiation
and evolution of huge seafloor
avalanches for the first time,
revealing some surprising findings
that will help inform where best to
lay the seafloor cables that keep
the internet running.
Published this week in the journal
Nature Communications, this
research shows that submarine
avalanches of rock and sand can
travel across the seafloor at almost
30 km/hour (similar to a human
sprinter), and are powerful enough
to move objects weighing almost
one tonne for several kilometres.
Submarine sediment avalanches
regularly damage global networks
of seafloor telecommunication
cables, but are notoriously difficult
to directly measure due to their
powerful nature. This multi-year
project is the most ambitious
attempt yet to measure these
avalanches; a total of 15 events
were successfully tracked, some of
which travelled for over 50 km into
the deep sea.
More than 50 instruments were
installed on and above the seabed
within Monterey Canyon offshore
California, including novel smart
boulders designed to travel within
the avalanches and measure their
speed and movement. One of these
smart boulders was also attached
to a heavy (800 kg) frame that was
carried several kilometres down
the canyon within a slurry of sand

and rock fragments. The presence
of such a dense sediment-rich layer
at the base of the avalanche came
as a surprise, and challenges many
existing theories about how these
flows behave. Repeated seafloor
surveys made by robotic submarines
revealed that the zone of seafloor
affected by this powerful and
dense layer was only limited to a
thin central part of the submarine
canyon. As flows travelled further to
deeper water where the canyon was
wider, they were also found to slow
down. These new findings provide
valuable information to identify
safe crossing points across other
canyons for new seafloor cables and
pipelines.
National Oceanography Centre
(NOC) scientist Dr Mike Clare, one
of the authors of this paper, said
“The dense nature of the submarine
flows came as a surprise. It means
they could cause more damage
to communication cables than we
thought. It will also make them
harder to image.”
One of the other key findings
of this 18-month, international,
collaborative investigation, is that
these powerful avalanches do not
necessarily need a big event to
trigger them.
Dr Clare continued “If you think
about snow avalanches, you can
trigger one with a stick of dynamite
dropped from a helicopter. On the
other hand, if the conditions on the
slope are just right, even a handclap
.
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The heavy frame (800 kg)
that was moved by the flow,
Image: MBARI 2017
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FRIDAY PHOTOS

FRIDAY PHOTOS
Every Friday, we publish archive photos on Linked-In. These are the images from September and October
Also includes are reader's comments, unattributed.

Monitor
Drilling HPHT wells on Erskine in
1997 using the Monitor jack-up
skidded over the jacket

In 1992, Heeremac invested £10
million in incorporating a 850t
system that could lay pipe from the
four crane vessels ( Hermod, Balder,
DB101 and DB102) using a J-lay
system. A 110m long ramp lifts the
pre-assembled 6-joint pipe string at
the optimum angle
Amazing, never seen that pic before
and always thought that S7000 was
the first semisub installing a J-lay
tower at stern in 1997-1998.
There is another picture in the
Heerema office showing the Balder
with the Maunga in the background
!!!
I would like to add that the system
has been commercially used to
install the Shell Maui pipeline in New
Zealand. After that we halted pipe lay
activities which restarted in 2001 with
the new j-lay tower on the Balder.
Sad that the 3rd generation Heerema
pipelay system, the state of the art
J-lay and exchangeable reel R-lay
system, is now looking for a new
home, after quarter of a century of
innovation. In the harsh reality of
“the new normal”, it’s all about the
hook.....
Worked at that Area Rov Many Years
Ago Oseberg B Jacket
Remember it Well
I worked on the Fabrication/build
and completion of Balder J-Lay Tower
build in Schiedam with and for Jac
Claesen, it was a pleasure.

Mighty Servant 2
Travelling from the Daewoo yard in
Sough Korea to the Arabian Gulf in
1985., Wijsmuller's Mighty Servant
2, carrying the jacket for the margin field development.

Subsea did the tie-in with OTTO. Semi
automatic TIG. First stainless lined
carbon we had to deal with.
£10m wouldn't get you much of a
pipelay system nowadays!
And that pipeline they laid is still doing
its job today :). Pity that J-lay system
was eventually scrapped.

I worked on the first pipe lay project
in New Zealand "Maui B".
Used on Maui B New Zealand.
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UMBILICAL PULL IN TRIALS

PIPER BRAVO

In 1993, FSSL (With Mobil and the OSO) developed a diverless umbilical
pull-in system. The Trojan MRV leased from HMB Subwork is latched onto
umbilical pull-in module two traction winches, by means of a skid interface

Late 1991
The 10,750t Piper Bravo deck being
lowered into position by the DB102
in a tandem lift. The lifting operation
(total lift weight - 11,000t) took 4.5
hours. The Process, and Utilities
deck was built at Press Offshore's
yard at Wallsend. At the time, it was
the heaviest single object ever to be
lifted by crane.

of us left our fingerprint on this and
Saltire. Ground breaking project for
North Sea, Design, Construction and
Installation. Great to see so many
familiar names still out there and
working in great positions.

I worked on the Jacket Fabrication at
McDermotts Yard in ardersier.

If you look on google maps, Brown &
Roots famous black tower in Colliers
Wood, where I worked as well, is
being re-built and converted to

I wonder where they are now?
11 years spent on MRV5, I knew it so
inside out I could get a phone call,
tell then what was wrong, how to fix
it and which drawer the spare part
was in.
It was a dream to fly, so versatile and
with two extra turbo thrusters on
the back we could carry out sidescan
sonar surveys with it at over 3 knots.
It alao worked west of Shetland free
swim with an armoured umbilical.

Brings back good memories, many

For the construction phase I relocated
from Colliers Wood to Nairn, 29 years
later I’m still there.

Brown, Root and Occidental, 1of the
first jobs I worked on, making the
level measurement instruments on
behalf of ISA controls for the Bravo.
Watched the successful safe lift
take place from the DB102 deck
after a few aborted attempts due to
weather...amazing lifting capacity,
now HMCs Thialf.

No connection (pun) to anything
DMaC.
Interesting to note none of those
companies now exist. Either bought
out or gone phut

Good times was on the construction
of this one, the 102 was a great barge
with some real characters.
Remember it well. I worked in the
design office in Collier’s Wood and
later for Elf in operations.

It was way ahead of its time. The
trials had the ROV on closed loop
position control from acoustic
beacons. MRV01 went on to be a
great workhorse at Sonsub.

Just before this photo was taken a
few of us were transferred over to
the jacket in a basket on one of the
DB102 cranes. We were well within
the capacity of the crane...

It also set the standard for today’s
muckle beasts thanks to committed
ROV hands like Frank W, Angus K,
John E, Mark U, etc etc
Few will remember when Ferranti
were based near Acton North tube
station.

Worked on TMRV 5 on the Deep
Pioneer in Africa for just over a year
before 5&6 were removed for the DP
to be scrapped.

HMB meant Hope My Bloody
Subworks
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IMPRESSIVE - my first assignment as a
Company Man for Kerr-McGee, fresh
out of college, was setting an 8-pile
jacket and platform installation in 270
feet of water in the Gulf of Mexico.
We used a J. Ray McDermott Derrick
barge with a 500-ton lift capacity.
We've come a long way!

But it’s metal not wood.....
Aye, because I could never get the
wooden welding rods to work!

What a blast from the past! I have
fond memories of commissioning,
FAT testing and Integrating this
system with the team at SEL. The
system went on to perform a "fly by
wire" pilotless docking during trials,
which for 1993 was quite impressive!

It alao worked west of Shetland free
swim with an armoured umbilical.

And the 27 stops on the northern
line from Colliers Wood to Highhate twice a day

My first job offshore was this hook-up

What a blast from the past! I have
fond memories of commissioning,
FAT testing and Integrating this
system with the team at SEL. The
system went on to perform a "fly by
wire" pilotless docking during trials,
which for 1993 was quite impressive!

11 years spent on MRV5, I knew it so
inside out I could get a phone call,
tell then what was wrong, how to fix
it and which drawer the spare part
was in.
It was a dream to fly, so versatile and
with two extra turbo thrusters on
the back we could carry out sidescan
sonar surveys with it at over 3 knots.

flats - with glass and hopefully nonflammable claddingand the smell of
beer from the pub over the road.

Must have been before lunch then...
It would of been even heavier if
Press had completed it...luckily half
the topsides piping was missing the
hook up was mad ..two flotels about
a thousand guys offshore..and lasted
about year and a half..great
I worked on the design of this
Jacket...a long time ago.

And before that Home Made Boats.
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FIRST TROJAN ROV
It was a very big well designed
deck and i was lucky enough to
be on the redevelopment team
and to be on it in 1992 just before
start up. Always remember how
it was designed as a well spaced
/ ventilated deck but those on
board didn't like the cold wind
blowing through so had put up big
tarps all around it.
Great. However at the rate
cooperation is failing with the
UKCS all the Industry will be is a
hashtag#museum

The Trojan 1 ROV from Perry
Slingsby. In 1985, this was the first
of 3 vehicles delivered to HMB
Subwork.
Steve B (for Bolton) was the B of HMB
- Commander Messervey was the
M and H was ??? Memory fails me
anyone? (Hanley I think) I was their
Ops manager for a couple of years
when Jane ? was the secretary - good
days were had by all back then.

Remember you from OSEL days, good
days as you say. How things have
changed
I remember them well Barrie and yes it
was Hanley
HMB got 1,3,5,7 and 9
1,3,5,7,9 AND 11
Forgot about that one I had moved to
pasture new and lost track after 10.

Good to see you are about Keith
A hydraulics system from hell and not
for the faint hearted. I wish we had
Cardev's for these back in the day.
Remember working for Subsea
offshore when the bought HMB out
built one good Trojan out of three
knackered ones; great times
I’ve never considered myself as an

ROV geek - quite the opposite in fact but cards on the table - I do find these
weekly black and white images of
ROV projects from days gone by very
interesting. 👍  thanks  for  sharing!
They were the good days when you
could have good crack offshore
I recall first meeting you on DP
Eagle a great team of ROV personnel
operating and maintaining of three
different ROV's on various Inspection
and tooling tasks (edited)
Worked on Trojan when mobilised on
Santa Fe 135 in 1985 …. the umbilical
OD is approx.
3mm smaller than the guidepost slots
used on the PGB :(
My first time performing fibre optic
re-termination!

I was a crane operator then on this
full project until completion, Amec
Process & Energy.
Heaviest lift at the time ever done
offshore.
Great days
Worked as a welder with
Petrology right through the whole
construction at McDermotts,
good job for me, but remember
men lost there lives during the
construction phase

A very useful tool!
Thanks UT2 Subsea, great memories
commissioning and supporting the
Trojan ROV’s offshore mainly in North
Sea & Africa on breakdowns etc. The
random death spin mentioned in

I was on the DB102 deck during
the lift and we had all the place
lit up like an Xmas Tree from the
Temp Gens within the first hour.
Also on the DB102 a months later
when it broke 8 mooring lines
and headed off out of Control to
Norwegian Waters in a Force 12
Storm
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previous comments was due to a pcb
track missing on the gyro 310 board
that should have pulled a processor
pin to 5V. It was fixed for the later
Trojans. Looking forward to next
Fridays photo!
Had some unique features - the
'Trojan Death spin', and parking the
TA9 in the middle of the sub where
it could do most damage being my
favourites.
Yes, water in the feedback pots was
deadly on both systems.
Always great pics from UT2! I think
this ROV is fitted with Balmoral
buoyancy - I kinda recognise the pic.
The industry has seen remarkable
developments in terms of ROV and
buoyancy technical capabilities.
Balmoral pure foam ROV buoyancy
now goes to depths of 7000m. Quite
amazing.
What a fantastic system. I built it
commissioned it took it for trial with
Steve B and operated it with some
fantastic people

FRIDAY PHOTOS

KULLUCK
Most people probably wouldn't
have been on this. The discoidal
hulled semisubmersible rig was
designed to drill in icy waters.
Here, it is drilling in the Beaufort
sea for Gulf. In 2013, it grounded in
Alaskan waters, costing Shell $90
million in salvage and other costs.
After Kulluck and Deepwater Horizon
Shell was apparently compelled by
BOEM / BSEE to pay for two rigs to
be up there. One drilling plus one on
standby in case an intercept drill was

required. They also had to pay for the
Fennica icebreaker steaming round
in circles with a capping stack on the
back deck. And all year round. For a
what three month drilling season?
No wonder they pulled the plug on
offshore Alaska!
Oceaneering was on it for the final
project.
Funny how the Russians dont have
such problems

AMETEK ASD/620
This photo dates back from
1985.
That's what I started on at
SubSea!!
Yep fitted with an ROS
QL3000 and 2 DL75s with
a photo sea 4000 stereo
camera. Once fitted with
the stand off probes and
calibration block, those
images were then processed
by Hasselblad. It took
months! A far cry from
today’s instant solutions.
Ametek is now, Ketema,,
thanks to Universal
Studios.... Anyone else know
how that came about???
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ACERGY CONDOR
Now, of course, the Seven Condor although sold for
scrap, I believe.
The 1982-built2000-converted construction and
flex-lay vessel Seven Condor sailed its last voyage to
Turkey. The 145 meters long vessel with a gross tonnage of 8,354t was used for deepwater flexible pipelay
projects. The vessel spent years working in Brazil for
Petrobras.
Here she is at her finest
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The Condor (often known by the crew as the 'Condom')
efore the mid life crisis face-lift and stretch...
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BENVRACKIE
Atlantic Drilling's Aker H3 class semi Benvrackie in 1987. She largely managed to operate throughout the recession, including work on Highlander for Texaco.
Good vessel and crew in while in
UK / Norway and Brazil
That's the one. Same boat
that had a very large carry out
mysteriously disappear on
departure from Birkenhead
theivin scouse bstrds!!!
Still remember being part of the
team that added the midship
section extension and upgrade in
Cammell Laird in 2000.
I was beggining my career working
for Stolt (SCS) when this vessel
came to Brazil, every single one in
the company was so excited about
the new SEAWAY CONDOR. Sad to
see it going to scrap
I remember my visit on board! So
impressive, old but impressive!
Very friendly and eficiente team!!
I worked on her, was not pretty,
moved like a slough but got the
job done
I rememberSeaway Condor
working in and around the Frigg
Field. Also worked on the Condor
installing protective cladding
on risers West of Shetlands.
Foinhaven I think
I was on her with SCS around 93
The Condor was eternal while it
lasted ...
Now there’s a contradiction
True ... you're right, it was just an
expression of nostalgia for the
end of the ship's journey where I
worked for many years ...
A shame to scrap it
hard working ship. RIP

She used to be brown yellow the old
days (Stolt Comex Seaway), wasn't
she?
I have good memories when I worked
there as superintendent and it was the
last Rov system I worked on.
The last time I saw her, she was baby
sick yellow!
Only time the SCS fleet got painted
was when something was sold!
Wow!!! This was the first ship I ever
worked on. looks new now! Good
memories.
The best ROV crew I have worked
so far, hope the ones that got
unemployed can regain their place in
the industry
My profile picture was one of the last
I took onboard Seven Condor. Great
vessel and great team. More than 35
years developing people and delivering
projects done. She will never be
forgotten!
Good home for a lot of "Stolt's"
famous skilled troopers
Never worked on the vessels but she's
had a good innings, every vessel has its
day. Technology progress onward, ship
engines are overhauled one too many
times, and then shipping regulations
change and old ships either can meet
the change or get scrapped.
Good photo but out with the old and
in with the new
Done a couple of upgrades on that
vessel in 2008 and 2014. Good crew
shame to see her come to an end

Spent xmas 1984 on there, if I remember correctly they only had one video
to watch ..... it was either Mrs Doubtfire or Tootsie .... rock n roll or what
Aye those were the days Jim. Ship to
shore radio on Christmas Day with the
entire Norrh Sea listening to your call
Was assigned to Benvarakie in the
early eighties while working for
Schlumberger great working rig with a
great team in the sunny North Sea
Camp boss Was Eddie Chernoski great
boxer so food was always good lol!!!
Camp boss Was Eddie Chernoski great
boxer so food was always good
Scorpio 10 was good. But then I had
Andy Gill, Paul Cambell and I think
'Scratch Patterson and Mickey Duff, so
reliability was not a problem.
Camp boss Was Eddie Chernoski great
boxer so food was always good lol!!!
I worked it off the Scilly Iles with SSOL/
Scorpio 10. Happy days.
yep your right Jim, Spent many a trip
on the Benvrackie 84/85 food was
excellent too
Did some well testing on the Benvrakie
mid 80s John the camp boss was a
fantastic chef.
That was my first rig in June of 1985.
Met the cook from the same period in
New Zealand in 1997. Small world!
Worked on there in 91 when I was
with Dowell . Drilling in UK North Sea
for Deminex from Germany

Laid and trenched umbilicals using
its vertical carousel in the UKCS
in ‘99 before she was lengthened
and sailed to Brazil. Great ship,
crap accommodation!!
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ACERGY POLARIS
signed for ultra-deepwater projects,
which makes the achievements
all the more remarkable: Girassol,
Bonga, Gtr Plutonio, etc. Testament
to the likes of Luc Puget, Jan Johns,
Marc Guinard to name just a fraction
of the crew, project teams and support functions who made it possible.
hi I think there was a deck foreman
called Januk just near the change
over from ETPM to Seaway he was a
fine guy
One of the biggest challenge though
was the fitting of the 750T J-lay. The
inner structure of the Polaris was
already weak and well corroded. We
made a real miracle at the end...
My first offshore job was on the
ETPM DLB Polaris. That was in September 1994, she was still moving
on anchors at this time. I worked
there for 2 years as a diver with Mc
Dermott Underwater Services...Then
I went back for one job as ROV pilot
with Stolt Comex Seaway, before
they bought ETPM and then became
Stolt Offshore....lot of memories!
Thanks for the pic. Very special to
me.
DCD Dorbyl who repaired the Polaris
in Cape Town went bankrupt and I
bought all the tools. Lots of them
have Stolt and Acergy marked on
them. Will take care of them and the
great memories
Thpe last time the Polaris was Cape
Town , Dormac did the repairs . I was
part of the team that removed the
thrusters .It was all so my last job
in Cape Town before I started my
offshore career .

Heared the story that she was designed originally as a hospital barge
for the military, lots of landing space
above and wide corridors and large
manning bunks below deck. Things
changed a bit as the French withdrew

from indochina, as there was no more
use she was converted for offshore
construction.
Hi Ivan, as far as I remember from the

112

hull certificate, it was built in 1976...so
the Indochina story seems a bit odd.
Great barge though !

Polaris I remember when there were
crawler cranes onboard. Then it was
Seaway Polaris and John Bennet was
ROV Superintendent

Not 1976 but 1978.

The Polaris was never originally de-

So many people of different nationalies have been working on it. A huge
numbers of upgrades from crane
barge to DP3 ultra deep pipelay have
been done. And how much repairs....
Not to many repairs or upgrades ,
Antoine. Just making new areas and
tanks wasn't it?

113

Hey Antoine!! You were at Tecnitas before
joining us! And you are right we initiated the
first J-lay refurbishment for the Erha project
before digging into the hull reinforcement to
welcome the new J-lay Huismann later on.
Many services of the propulsion system with
the changing of one entire Rolls Royce marine/Ulstein swivel propeller at sea thanks
to a built cofferdam to create a vacuum. Old
days and tough days but we were talking
about real offshore operations at that time!
where is Polaris located right now ? Still
Brasil
he has been scrapped 3 years ago..
Was onbord in Mexico at the last Job, before
it went for cold stack
I have been DPA and CSO for this barge from
2002 to 2006, I worked with Marc Guinard, I
remember Luc Puget....
Polaris Dry Dock Cape Town 2012, fond
memories. Pepeche, Nicolas and Sven
On and off it a few times, 80’s , 90’s then
finally in 2010 to remove the j lay tower
package, she was tired and time to go I’m
afraid
Polaris dry dock in Cape Town in 2008. 7
months of hard working with a great team...
so good memories..
Its 9x6x2m cofferdam is still lying around
here somewhere in Port Gentil......amazing UnderWater Dock repair on its Azimuth
thrusters...
Good memories...
Certainly in the Tchengue yard...
She was a Fantastic vessel, like a Swiss-Tool,
making all the people that working with
very proud.... <3
PS: on all the names, don't forget Pepeche ;)
Ran this barge for SNEPCO with Luc and Yannick for nearly 19 months on Bonga. I think
we broke everything at least once...some
things twice. See a lot a familiar names from
the crew here posting comments. Many
sleepless nights but great experience just
the same.
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SLEIPNER REPLACEMENT
In August 1993, tugs assembled to
tow the Sleipner A replacement
structure from the Gansfjord, to its
location.Out of picture on the left,
is the East Troll GBS
I thought the replacement for the
ill-fated original GBS (which failed
due to a bad design caused by bad
FEA someone might remember :-) )
was a steel jacket. I guess this is the
replacement for the GBS proper and

not the stand-in steel jacket. When
the original GBS imploded and hit the
bottom of the fjord I recall being told
it caused a 5-point-something on the
Richter scale shake. I also recall someone telling me that the Statoil project
manager was woken by someone asking if a subsea field development was
now planned....
Technically the steel jacket was "just"
for a wellhead platform, and this might

be the replacement GBS proper, so we
might both be right.. Anyway, the steel
jacket was built by Kvaerner Norway.
And that earthquake was a 3.0 not a 5.?
I think Phil Cooper's mob might have
installed the jacket?

late 90s (maybe?) to develop Sleipner
Vest. T is a steel jacket.

The replacement was (is) a concrete
GBS (Sleipner 'A'). There were (are)
some ancillary steel structures as part
of the original development and then
the 'T' platform was installed in the

Thanks for reminding us of this great
adventure in our carreers as young fellows, Stein Erik. Being responsible for
contracts and logistics in the project
management of the Sleipner and Troll
Projects for Norwegian Contractors
at the time, offered a steep learning
curve and experience in an exiting
environment. These days, my life and
work is dedicated to other development challenges in West Africa, -

It was richter 3.0. Statoil client rep was
telling me a couple of years back that
she felt it driving to work.

fighting poverty and promoting justice
as responsible for Mission Alliance in
Liberia and Sierra Leone. Nevertheless,
- project- and contract management
still remain valuable assets. Thanks to
previous experience with good colleagues and partners.
This is where I learned that the most
amazing goals can be achieved with
good teamwork. Proud to have been a
part of the organization in NC building
Sleipner 2.
The good days!
Yes, I remember.... on this project I was
project control manager for Statoil,

THISTLE LOADING TOWER

The tanker loading tower on
Burmah's Thistle field around 1977
Located on a barge in Leith harbour,
the tower was part of a Single Anchor
Leg Mooring (SALM). The contract
to build the leg was won my David
Brown-Vosper with Motherwell
Bridge subcontracted for the
Fabrication. The tower was designed
by SBM/Exxon
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I remember very well Hans, we were
both there! Before the GBS went down
I was in Holland busy with the drilling
modules, suddendly one day we got
a fax «the legs are gone!» The whole
topside was temporarily installed on
Marøysteinen until a new GBS was
built in record time, amazing good old
days
This photo reminded me (again) that
I was born a decade or 2 too late...
although subsea has its good sides
it can not compare with these mega
structures.
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PETROJARL 1

ORELIA
Yes, we have had the Orelia a few
times, but this is a better photo that
the other ones posted Circa 2010.

Petrojarl 1 working for Hess
It was refurbished in at the Damen yard in Rotterdam to operate
at water depths of up to 1,550
meters, with a production capacity
of 30,000 barrels of oil per day
and daily compression capacity of
225,500 cubic meters of gas.
The FPSO has now commenced
a five-year charter contract with
QGEP on the Atlanta oil field.
If I'm not mistaken the twin crane
was pretty unique
Except for the almost identical
ones on the Wellservicer, yes.
First question Steve Roberts used
to ask new hire marine managers
was "what can we do about those
****ing cranes?" Usual answer was
"cut them off two inches above the
deck timbers and start again". They

consumed HUGE amounts of power
to lift very little. They were extremely
adaptable, however, which made them
ideal for tricky jobs like riser stalk-ons.
yes I could well imagine the power
needed to run a system like that as well
as the hours consumed in maintaining
the Beast.
Was heavily involved on that job
and was offshore during the execution, which went tremendously well.
Enormous credit to Don Lyon and John
Meenaghan. 2 exceptional individuals.
I remember that photo in the Stena
office Gordon, I did the lift analysis
for 2 other stalk on risers....definitely
a sigh of relief when that work went
successfully
Allen, thinks back to all those old name
and friends yourself , Ali Mcdonald,
Martin Anderson Bill Nicholsen, Bill
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Morrice, Mark Gillespee, Alan White,
Stan Hogben , Frank Bursil, Gordon
'I'm a grumpy CNUT' Murray, Jimmy
Plollack,, Arf McEwan, Bill Hotchkiss to
mention a few. Fond memories of hard
work and good times

I always liked the apocryphal story
about John Houlder going to the
yard, scribbling a drawing on the
back of an envelope and saying
“build me that”.

time keep all those pipes and vents off
the forking (cough) deck!"
Spent many good years on her until
she was scrapped. She deserved better poor girl

That's right Leigh - it was a beer
mat!

Why she was called the "Stena Skip"....

It was rescued. I have a pic of it on
my phone somewhere
Oft referred to as the "Stena Skip"
(someone post up a photo of her
before that fake bow was added
and you'll see why), her being
prone to going backwards when
confronted by strong headwinds
and high seas, only making four
knots with strong TAIL winds and
seas, the mighty Orelia proved
her worth time and time again,
returned on the investment heaven
knows how many times over. TO
Eric, I dare say if John Houlder were
around today he'd probably say
"build me another one. Only this

Launch at Swan Hunter on the Tyne
and in action before the fake bow as
added
Note the correct name on the side :-)
Happy days.
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ORELIA
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ORELIA
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ORELIA
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ORELIA
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SEILLEAN
Originally build for BP as a single well oil production ship
(SWOPS). It means honey bee in Gaelic, and the idea was to
go from flower to flower (well to well) . She was sold in 1993
to Reading and Bates and Petrobras used her on Roncador. In
2010, she was helping out on the Macondo oil spill and later
that year she was bought by Noble.
She was sent for scrap in 2015

I investigated this vessel a few years back and
have the original promo video showing build
and 80's animation of how the system works.
Does anyone know why she only lasted a few
years in service, did the concept not work? Or
I understand her sale coincided with BP pulling
out of the shipping business of which this
vessel formed part of, so was it just a corporate
restructure that resulted in the end of this
initiative?
Also, the cyclicality of the industry means that
at some points in the cycle another solution
gets cheaper and then the vessel is taken on
somewhere else with different market conditions
(i.e. Brazil).
When in dry dock in Harland and Wolf I had
the "pleasure" of working on the installation of
the Simrad positioning system which involved
crawling under the vessel into the middle and

aligning the transducer. Sitting under the vessel,
which was supported on 100,s of wooden trestles
was quite a sobering place to be!
I had a great time working onboard her. It was
back in 2001, if i'm not mistaken. Sad to know she
went to scrap; very confortable and nice vessel.
Some of the vessels we have worked on look like
that now!
Visited her at Harland and Wolf when bring
outfitted to look at installation of Scorpio 16
and a purpose built suite of tools. Saw her again
off Macae when Subsea Brazil were installing a
Diablo system. Sorry to hear she’d been scrapped.
I remember working for Osprey Electronics (now
kongsberg) being involved in the installation of
a special camera which was used for latching on
the vessel to the well. It was cutting edge in its
day.
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MR MAC

BRITANNIA MANIFOLD
Chevron/Conoco's Britannia Subsea manifold
The 750t subsea production manifold has 14 slots and is located 15km away from the platform.
It is connected to the platform by a heated flowline bundle. Remote control comes from two
electro-hydraulic umbilicals.
It was built at Consafe's Burntisland yard and installed by the Heermac DB 102

Mr Mac
Transworld Drilling's Mr Mac was used as a
jack-up tender on Arbroath in 1989
It’s been the ENSCO 100 for awhile now
Great rig
Drilled on that beast, when she came out
first there weren't even windfalls. Went
through derrickmen quite quickly :)

And in 2006 the Britannia Sattelite
Manifolds were the first DP jobs for
Jumbo Offshore :)
Britannia Operator Limited were the
operator.
I worked on this at Burntisland,
guessing around mid 90’s. The module next to it on the quayside could
be one of the Brent field replacement accommodation modules.
Schiehallion turret was on the go at
the same time
Deepwater technology is amazing!

I was a welder on this job.Great number....
You can make another one now Clive seeing you are back on the tools mate.
Yip it got Bag Piped out the door and
onto the barge! The things you remember eh!
I was the Welding Engineer for both the
Britannia rigid export pipelines when at
EMC. Castoro Sei installed them. Achieving the required weld corrosion resistance for the smaller OD14 inch condensate line using orbital GMAW (PASSO) was
challenging indeed. Happy days! (edited)

128

129

FRIDAY PHOTOS

ACERGY FALCON
Grup Servicii Petroliere (GSP) bought the
Acergy Falcon from Subsea 7 back in 2011. I
am sure I read it was being taken to India to be
scrapped.
Those were the days! Never been on a vessel since that had
a crew anywhere near as good as the lads on her,was a great
atmosphere onboard,and some no bad runs ashore
Nobody partied like the Falcon crew mate the job still got done
though
I think when Stolt first took her on, the superstructure was at
the stern. It was set up for laying flexibles and they installerd a
lot on Troll.
They also had the rail / cursor system to run the Kongsberg
pull-in / tie-in tools.
I was on for the last few jobs GSP did with her in the north sea
in 2011 which included a tricky vertical initiation under the
Leman BLP with a piggybacked umbilical. Many good times
onboard
Latest position on the IAS is close to Alang beach in India in
2017. It is a safe bet the ship is nails by now. I had my first trip
offshore on her (then Seaway Falcon) in 2001 and was more or
less onboard as crew until the demob/move of the flexitower
showing on the picture in 2008 (I believe the tower is still in
operation onboard Skandi Acergy). I had a short stay during
the a fire rebuild of her in Brest in 2010 (she caught fire in the
Brest drydock). Good memories and an great crew.
The tower is on the skandi. Just had a a good catch up with a
good friend neil petrie who has just confirmed the the tower
yesterday..good times !!
Ah the good old Falcon - she was the best vessel that I ever
worked on.. 2004-2007 North Sea, Northen Norway, West
Africa, GOM, Trindad, Australia... Great crew with a fantasitc
work/party ethic ... my happiest offshore times by far.
I still remember of Seaway Falcon on that beautifull yellow
style in Kristiansund Harbor, waiting the definition of her lay
tower.
Good times
First offshore vessel and many happy years there. Fantastic
vessel and crew, but had her day. Sorry day when I left.
My first pipe lay vessel joined it Hartlepool 2009, 3 years on
that dump ! Would of been scrapped then .. sad to see her go
though. Met some good people.
She was the flagship for Stolt for some time. She completed
some nice projects.
Used the Falcon on the Otway pipeline many years ago when it
was Stolt Offshore!
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VEROLME BOTLEK YARD

STENA SEAWELL

Stena Seawell
A riser spool assembly being
manoeuvred.It used DP rather
than anchors, uncommon in 1991.
The platform is a Mobil unit,
probably P12C
If I'm not mistaken the twin crane
was pretty unique
yes I could well imagine the power
needed to run a system like that
as well as the hours consumed in
maintaining the Beast.

The Verolme Botlek yard in the midnineties
I think the 6-leg jack up is the
Transocean 4. The other 3 jack ups in
the water are Ensco rigs - the Ensco 92
and 95 being the nearest. The Semi
looks like the Amethyst.
I was there in 97 with the Kolskaya.
The shipyard operated as a law

unto themselves. Not the safest of
operations by any means.
remember it well this was the period
just after Pernod . Also Ensco 80 was
there . I was in the yard at that time .
Maersk Giant was also in dry dock in
the period
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Ensco rigs then were the 85 & 92 (85
the most right of picture). At the top
it looks like one of the ensco Hitachi
zosen rigs so either 70, 71 or 72. I can't
recall which was in then.
I'm sure E100 was in around that time
too being converted from a keyslot.

Was heavily involved on that
job and was offshore during
the execution, which went
tremendously well. Enormous
credit to Don Lyon and John
Meenaghan. 2 exceptional
individuals.
I remember that photo in the
Stena office Gordon, I did the
lift analysis for 2 other stalk on
risers....definitely a sigh of relief
when that work went successfully

Allen, thinks back to all those old name
and friends yourself , Ali Mcdonald,
Martin Anderson Bill Nicholsen, Bill
Morrice, Mark Gillespee, Alan White,
Stan Hogben , Frank Bursil, Gordon 'I'm
a grumpy CNUT' Murray, Jimmy Plollack,,
Arf McEwan, Bill Hotchkiss to mention
a few. Fond memories of hard work and
good times
Looks like the Seawell to me with the
derrick?
Yup. Used to come in real handy for
strapping risers to. Took years for the
well intervention business to take off.
Then when it did Technip sold the
Seawell to Helix in order, I was told,
to pay for re-decking the Wellservicer.
Maybe the new crane on the Wellie as
well? Don't know. (edited)
I was the Senior Engineer onbaord for
two of those back to back in 93 or 94
off the Wellservicer, can't remember
which, but they were the first two done
from the Wellservicer rather than the
Seawell. The Seawell was actually doing
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well work at last and wasn't available that
season. The Seawell had been the preferred
option for riser stalk-ons because the derrick
came in handy for strapping the tops of the
risers too (having been just something in the
way until the Seawell actually started getting
well work). On the jobs I did we had two
problems: the first was that someone forgot
to check the hydraulic shackle pin fitted
through the padeye on the knee brace (at 3
am in Rotterdam it was discovered it didn't),
and the second was the crazy spring tides
that were running.
I did the initial lift analysis for that job Darren,
just before Ieft Stena in 1994 I believe.....I
say initial, because they never went back
and reran the lift with the riser as-built
geometry!!!! makes a difference....
Gotta love a single ship, twin lift!
Stalk on risers.....fiddly
She was dry stored in IJmuiden for a good
while. Don’t know what’s left of her nowadays.
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MULTIBOOSTER
PUMP ON LYELL
The pump boosted the wellstream
production from 10 bar to 28 bar for its
transportation to Ninian South. Power
and control came from Ninian North
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PULSE
ULTRASONIC CHEMICAL INJECTION
METERING VALVES

The PULSE CIMV’s nonintrusive, line-of-sight ultrasonic
flowmeter achieves accuracy better than ± 3% of the reading.

Save opex with efficient, accurate
subsea chemical injection.
PULSE* chemical injection metering valves (CIMVs) feature particulate-tolerant ultrasonic technology
that reliably measures chemical inhibitor flow rate without the need for subsea filtration.
By improving the precision of distributed chemical injection, PULSE CIMVs help you more efficiently mitigate
the formation of production-limiting hydrate, scale, and wax and reduce operating costs over the life of the field.
Find out more at

cameron.slb.com/pulse
*Mark of Schlumberger. Copyright © 2018 Schlumberger. All rights reserved. 18-VL-372506
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