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Based on our multiphase pump technology—which has accumulated more than 2.6 million hours of
run time—this compact and robust system enables longer step-outs, continuous operation for lower capex,
and increased production from subsea gas fields.
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onesubsea.slb.com/multiphasecompressor

Published by UT2 Publishing for and on behalf of the Society for Underwater
Technology. Reproduction of UT2 in whole or in part, without permission, is
prohibited. The publisher and the SUT assumes no responsibility for unsolicited
material, nor responsibility for content of any advertisement, particularly
infringement of copyrights, trademarks, intellectual property rights and
patents, nor liability for misrepresentations, false or misleading statements and
illustrations. These are the sole responsibility of the advertiser. Opinions of the
writers are not necessarily those of the SUT or the publishers.

Other company, product, and service names are the properties of their respective owners.. © 2016 Schlumberger. All rights reserved. 16-OSS-180117

UT3 Issue 4 Oct Nov 2016

UT3 Issue 4 Oct Nov 2016

3

The Subsea Internet of Things
Better Informed
The Subsea Internet of Things
describes a network of smart
wireless sensors and devices
that can be configured
to provide performance,
condition and diagnostic
information. The result is a step
change in subsea automation,
dramatically lowering unit cost
of production whilst improving
safety, control and information
availability.
Even before the recent collapse
in the oil price, many had
realised that the way the
offshore industry was being
operated was unsustainable.
Companies were already
looking at ways to reduce
costs, when the shock waves
hit.
A year later and the market
turbulence has largely died
down. Oil prices are starting
to stabilise and companies
have begun to look for better
strategies to operate more
efficiently in the new era.
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into seabed equipment, sending
production data (pressure,
temperature, flow etc) to a central
computer at the surface. Analysing
this data may result in the DCS
sending a return signal sent back
down the same electro-hydraulic
control umbilical, instructing a
remedial action.
Much of the world's installed subsea
base, however, was designed when
modern control systems were in
their infancy. To deliver increased
production, safety and reduce
operating costs, these older systems
require more sensors.
The new sensors are connected to
subsea junction boxes (assuming
ports are available) by cables. These
jumper cables are very expensive
to install, typically requiring large
intervention-class ROVs and support
systems to deploy them. The surface
spread may also require heavy lifting
gear.

“We now have an opportunity
to change the way we do
things," said Brendan Hyland,
Chairman of WFS Technologies.
"One way that operators can
focus on increasing production
output and reducing costs, is
through automation.”

A notorious problem with
retrofitting, or even installing subsea
electronics, is the issue of water
ingress when the equipment is
permanently submerged. This is
particularly true at the point where
the cable physically connects into
the device, but microleakage can
happen anywhere along the cable.
This renders the entire system
inoperable.

For decades, the oil industry
has relied on Distributed
Control Systems (DCS) and
supervisory control and data
acquisition (SCADA) technology
to manage offshore assets.
A basic offshore automation
scenario envisages remote
measurement sensors built

This prompted WFS Technologies
to propose an alternative strategy
by developing a self-contained
system based on a battery-backed
underwater communications
assembly linked to various third
party sensors. These can perform
a wide range of underwater
measurements. Periodically, these
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So why is better information so
important in developing a field?
A good analogy is driving a car
without a fuel gauge.

sensors are wirelessly interrogated
by a diver or remote vehicle.
"A wireless system typically weighs
less than 10kg, so that even the
smallest underwater vehicles can
be used to harvest the data,” said
Hyland. “By working with light ROVs
deployed off the platform instead
of work class ROVs off vessels, costs
can be reduced by 90%."
This wireless-based technology is
now well established, however, the
ability of subsea sensors to supply
data wirelessly on demand, has
opened up an entirely new era in
automation.

“In order to be sure you don't run
out of fuel," said Hyland, "you have
to operate the car conservatively
and assume it does 5mpg even
though it may actually be capable
of achieving 35mpg.
“Extend the analogy to running
a taxi fleet. Without information,
the fleet has to spend considerably
more time filling up with fuel
than it would need to if it had the
correct information. That directly
impacts on cost.

What if, instead of connecting
back to a central computer, the
communications-enabled devices
could talk with each other wirelessly
and make intelligent decisions at a
local level? It could reduce costs and
increase reliability.
On land, this fast-growing
transformative concept is known
as “The Internet of Things”.
The business market is only just
understanding the ramifications,
but most agree that it can optimise

Adding a fuel gauge does not
change the way the car is
mechanically operated; it just
allows the user to run it more
efficiently.

WFS is extending this idea by
promulgating 'The Subsea Internet
of Things'; a local network of remote
underwater devices giving and
getting information to and from
each other.
“Until fairly recently, this would not
have been possible,” said Hyland,
“however, we have made two gamechanging technical developments.”
A limitation of stand-alone battery
backed sensors meant that the
lifetime of the power source was
often around 6 months. After this,
the battery/sensor would then have
to be recharged or replaced.
A breakthrough was made over
the last couple of years, however,
when WFS’s engineers were able
to extend the battery life to nearer
10 years through innovative battery
management techniques. At a
stroke, it became practical to employ
wireless technology as a long-term

data gathering solution. The second
technical achievement was the
development of a new generation
of intelligent sensors.
A by-product of removing the
cable is that all data must be

Seatooth
There are three principal ways
of communicating through
water. Acoustic systems can be
transmitted long distances but
generally have a low bandwidth
and operate best in deeper water.
Optical systems have a high
bandwidth over a short range and
also operate best in deeper waters.
Radio systems have a reasonable
bandwidth and operate in complex
environments and communicate
through the water/air boundary.

WFS's Seatooth products utilise
radio and hybrid radio/acoustic/
optical technologies. Seatooth
subsea controllers incorporate
industry-standard sensors and data
management techniques which
when supported by Seatooth
Endure extends battery life up to
20 years.
Seatooth wireless SCADA networks
communicate through the water/
air boundary to subsea sensors and
controllers. Seatooth controllers
can be interrogated by divers, ROVs
or AUVs providing contactless data
exchange.

"Now imagine the car also had
a trip computer that not only
tells how well the car is running
under certain scenarios, but also
teaches the operator the optimum
approach achieve the best mileage.
Better information gives the
operations unit the ability to make
smarter decisions and manage risk."

the flow of information, improve
asset performance, increase energy
efficiency and enhance customer
service.

WFS has partnered with
specialists in corrosion and fatigue
management to offer turnkey
solutions.

CP Automation
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MERMAC A

Foldable launch and recovery system
stored locally. While the cost
of storage media is continually
decreasing, the sensors still output
considerable amounts of data. WFS
engineers solved this problem by
adding intelligence into the sensor,
allowing it to output information as
opposed to volumes of simple data.
"Data and Information are very
different,” said Hyland “Data can be
considered as facts or details, from
which information can be derived.
Individual pieces of data are rarely
useful alone. For data to become
information, it needs to be put into
context.
“When taking temperature
measurements, for example, most
readings will be the same, and it
is values outside this band that
become of concern.
Incorporating intelligence within
the sensor means that by using
processing algorithms and
compression techniques to reduce

the volumes of raw data at source,
only relevant information needs to
be transmitted.
"There are a myriad of applications
that benefit from deploying smart
sensors that make decisions at
the edge, increasing output and
efficiency," continued Hyland.
"Remote connected systems can
be used to enhanced oil recovery
and to manage production-limiting
issues such as hydrate/wax buildup and slugging.
"Local automation is particularly
relevant to reducing inspection
costs in areas such as pipe wall
thickness (UT), crack detection
(ACFM), vibration monitoring and
impressed current (ICCP) metering.
To monitor pipelines, systems can
measure flow induced pulsation
(FLIP) and riser fatigue. Elsewhere,
it can also be used to look at
completion fatigue, mooring
fatigue and leak detection.

"Conventional cathodic protection
(CP) management, for example, is
based on sending divers or ROVs to
press a sensor against a metal part of
the jacket or superstructure. This is
done once a year or even every three
years and normally involves a diver
or ROV spread. These are expensive
and inspection activities can be
hazardous.

NORSOK compliant

DNV certified

By automating the process with
smart wireless CP sensors, however,
it is possible to take readings at
weekly intervals and make these
available in real time. This reduces
inspection costs, improves safety and
delivers a step change in the quality
of information available for asset
integrity management.

Low weight

"It may be that intelligent sensors
themselves are best at deciding at a
local level, the frequency of readings
that need to be taken based on
previous data. Importantly, the entire
network is inherently expandable,"
he concluded.

Extensive telescopic
reach

Fast and flexible
deployment

Ultra compact for
road transport
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Subsea News

News
Dvalin

Atoll

The Plan for Development and
Operation (PDO) for the Dvalin field
(née Zidane) has been sent to the
Ministry of Petroleum and Energy
in Norway by operator DEA. Dvalin
is located in the Norwegian Sea,
approximately 15km north west of
Heidrun and 290km from Nyhamna
in Mid-Norway. It will be DEA's first
operated field development project
in Norway.

BP and the Egyptian Natural Gas Holding Company (EGAS), it has
sanctioned development of the Atoll Phase One project. This early
production scheme will bring up to 300 million ft3 a day gross of gas to
the Egyptian domestic gas market starting in the first half of 2018. BP has
a 100% interest in the concession.

The Dvalin licence plans to produce
a total volume of approximately 18.2
billion m3 of natural gas from two
reservoirs. The development cost
is estimated to €1.1 billion (NoK10
billion), with planned production start
in 2020.

Atoll Phase One is an early production scheme (EPS) involving the
recompletion of the existing exploration well as a producing well, the
drilling of two additional wells and the installation of the necessary tieins and facilities required to produce from the field.

BP recently completed multiple transportation and processing
agreements accelerating the development of the Atoll field which
contains an estimated 1.5 trillion ft3 of gas and 31 million barrels
(mmbbl) of condensates. Onshore processing will be handled by the
existing West Harbour gas processing facilities.

The Atoll wells will be drilled by the DS-6 rig which arrived in Egypt
recently and is expected to start drilling for the next 24 months. Success
of the Atoll Phase One EPS could lead to further investment in the Atoll
Phase Two full field development.

The field will be developed from a
four wells subsea template connected
to the Heidrun platform. There, the
gas will be partly processed in a new
module and transported in a new
7.5km export pipeline to Polarled and
the Nyhamna onshore gas terminal.

Subsea 7 was awarded a contract for the engineering, procurement,
construction and installation of more than 40km of rigid pipelines and
associated structures for Atoll, tying into the existing Taurt field at a
water depth of 100m. A
105km umbilical will also
be installed
linking Atoll to shore.
Engineering and
procurement services
have already commenced.
Offshore campaigns will
take place in the second
half of 2017 and early
2018, using the Subsea
7 vessels Seven Borealis,
Seven Eagle and Seven
Arctic.

Aker Solutions secured the
contract for the production system
encompassing a manifold, four
subsea trees and a 15-km long
umbilical that will connect to the
Heidrun platform.
It also covers wellheads, controls, tiein and workover systems and options
for further subsea production tieback connections to Heidrun. Initial
deliveries are slated for the first half
of 2018.
The work will primarily be carried
out in Norway, with management,
engineering and procurement for the
subsea production system handled at
in Fornebu.
Subsea trees will be delivered from
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the plant in Tranby, manifolds from the Egersund yard,
the umbilical from the factory in Moss and controls
systems from Aberdeen. Maintenance and services
will be provided by the company's service base in
Ågotnes, Norway.
Technip has been awarded an EPCI contract for the
subsea development. The tie-back will be based on a

15km long pipe-in-pipe production
line.
The contract includes engineering,
procurement and installation of
the pipelines, spools, riser bases
and PLEMs (pipeline end modules)
as well as rock installation and

commissioning scope. Also included
in the contract is the installation of
a control umbilical between Heidrun
and the Dvalin template.
Offshore installation will be carried
out in 2018 and 2019 by Technip’s
own vessels, including the reel lay

vessel Deep Energy for pipelay and
North Sea Atlantic for umbilical
installation.
The project will be managed
from Technip Norge’s offices at
Lysaker, with pipe fabrication at the
Orkanger Spoolbase.
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Anadarko Buys GoM Deepwater Assets
Freeport McMoRan will sell its deepwater Gulf of Mexico oil
and natural gas assets to Anadarko Petroleum for $2 billion.
This comes after earlier attempts by Freeport to sell all or
part of its oil and gas business failed.

News

Anadarko said it would offer 35.3 million shares to fund the
deal.

5 Billionth Barrel

Since 1979, when Statfjord first came on stream, the
field has produced 5 billion barrels of oil equivalent. It
has generated more than NOK 1500 billion in revenues.
Originally the partnership hoped to recover 40% of the oil
at Statfjord. The result so far is record-high 67%.
Statfjord was supposed to be shut down more than
ten years ago. Instead, technology development, smart
solutions and intelligent decisions have extended the
productive life and increased the level of activity.

Development Alliance

Aker Solutions, Det norske oljeselskap and Subsea 7 have
formed the Development Alliance in Norway. This combines
Det norske's exploration and production know-how
with Aker Solutions' expertise in front end engineering,
brownfield modifications and subsea systems and Subsea
7's capabilities in the engineering, procurement, installation
and commissioning of subsea umbilicals, risers and
flowlines (SURF).
It will enable the operator and suppliers to work as an
integrated team to find the most cost-effective solutions for
developing Det norske's Norwegian subsea field portfolio.
Before now, field developments have typically been
managed on a project-by-project basis that curtails reuse
of technology and solutions. All parties share both risks and
rewards.
The scope of these framework contracts has a total
potential value of about NOK 2.8 billion.

Solstad REM Merger
Solstad and REM have announced a merger.
“The offshore service vessel (OSV) industry is undergoing
a period of great uncertainty,” said Lars Peder Solstad, CEO
of Solstad. “Reduced spending across the upstream value
chain has contributed to the current overcapacity, adversely
impacting dayrates and utilisation.
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The OSV industry’s fragmented structure is further
compounding these negative effects. Solstad and REM
both see the need to create larger entities with financial
and operational strength to weather the downturn. This
combination is one step in the right direction.”
REM and Solstad are Norwegian offshore service vessel
companies that combined will operate a total of 62 vessels.
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Asgard

GE Baker Hughes

Aker Solutions and MAN Diesel & Turbo have
agreed to form an alliance to develop the next
generation in subsea compression systems
that can be used even on the smallest oil and
gas fields, to increase recovery and lower costs
compared with conventional platform solutions.
The two companies will build on their
experience and cooperation from the successful
delivery of the world's first full-scale subsea
gas compression system on the Åsgard field in
Norway. A key objective of the partnership is to
develop new, cost-effective technology for highcapacity subsea compression systems.

GE is merging its merge its oil and gas business with Baker
Hughes to create the world's second-largest oilfield services
provider. The company jave an annual revenue of $32 billion
The new entity will be "Baker Hughes, a GE company."

The alliance combines Aker Solutions'
capabilities in subsea processing, compression
systems, controls, systems and interventions
with MAN Diesel & Turbo's leading
turbomachinery technology and its extensive
gas compression expertise. The compression
systems will be based on proven technology and
for use at small subsea fields as well as large
deposits such as Åsgard.

There is no guarantee, however that the deal will be completed
as last year, Baker Hughes entered into—a $35 billion proposed
union with Halliburton. This was rejected by antitrust
regulators.The two companies had to abandon their merger
plans, althought they held talks with GE to sell a package of
assets valued at more than $7 billion to help win regulatory
approval.
GE has done more than $14 billion of acquisitions since 2007 to
build its oil-and-gas business.

The Subsea Services Alliance, the
contractual collaboration between Helix
Energy Solutions and Schlumberger, has
launched the development of the first
Riserless Open-water Abandonment
Module (ROAM).
The 18¾-in large bore system will enhance
well abandonment capacity from a well
intervention vessel by allowing tubing
to be pulled in open water in a safe and
environmentally contained manner.
“The ROAM system will support open
water well abandonment operations while
employing well control and environmental
protection measures,” said Owen Kratz,
president and chief executive officer, Helix.
“This system will allow us to expand
our existing open-water tubing pulling
operations to new regions and further
extend the capabilities of our diverse fleet.”

The Åsgard subsea gas compression system
has now been in operation for one year with
practically no stops or interruptions.

Mike Garding, president, OneSubsea, a
Schlumberger company, added, "We are
taking this step in response to a market
requirement to lower the cost of subsea
abandonment that is impacting our
customers globally.

“Before start-up, we carried out extensive
testing, commissioning and verification of the
technology to ensure we could remove errors
and weaknesses before the installation was
placed on the seabed," said Halvor Engebretsen,
vice president for Åsgard operations. "We have
already benefitted from this effort by stable and
good operation,” he continues.

The ROAM system will extend our
capability into true lower completion
abandonment, and also reduce the
uncertainty of well integrity that our
customers face when they proceed
to upper completion abandonment
operations."

With this new technology, the recovery from
the Mikkel and Midgard reservoirs has been
increased by as much as 306 million barrels of oil
equivalent (boe), corresponding to a mediumsized field on the Norwegian continental shelf
(NCS) and extending the fields’ life to 2032.
“During the first year of operation we have
raised production by an excess of 16 million
boe. Based on today’s prices the value added
amounts to more than NOK 5 billion,” said
Engebretsen.

Subsea Services Alliance
Riserless Abandonment

The ROAM system will be engineered and
built at the OneSubsea manufacturing
facility in Aberdeen.

Åsgard Compression Image: Statoil/Oyvind Hagen

The system, which will complement
existing intervention riser systems and
subsea intervention lubricators, is expected
to be available to customers in the third
quarter 2017.
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News
Subsea technology company Optime Subsea Services is set
to merge with engineering house Telemark Technologies
in order to fast-track its cost-saving subsea installation
solutions to the global oil and gas market. The merged
company will be called Optime Subsea Services.
The company targets up to 80% cost saving on subsea
tree installations and more than 60% on plug &
abandonment operations, through its rig-less and modular
multiCompletionSystem (mCS).
This consists of several modules that can handle all phases
of a subsea well’s lifetime, from installation to plugging and
abandonment. The modules are claimed to save US$1-2
million per vertical subsea tree installation and US$7-12
million for plugging and abandonment of each well.

Aker CSE
Aker Solutions has agreed to buy 70% of Brazilian C.S.E.
Mecânica e Instrumentação, including an option to
purchase the remaining 30% of the company three years
after the expected close of the transaction, by the end of
the first quarter of 2017.
The acquisition gives Aker Solutions access to Brazil's
growing market for servicing existing oil and gas fields.
C.S.E., which had revenue of BRL 322 million in 2015,
provides maintenance, assembly, commissioning and crane
operation services at offshore and onshore facilities.
C.S.E., whose headquarters is in Pinhais in the Parana state,
has 2300 employees located at sites including five service
facilities covering the country's different oil and gas basins.
It has a strong backlog of BRL 855 million.

Aker Solutions Frame Agreement

Green Light for Ivar Aasen Start-up

Aker Solutions secured two five-year framework
agreements for potential future deliveries of subsea
production systems and lifecycle services at BPoperated oil and gas fields globally.

The Norwegian Petroleum
Directorate (NPD) has granted
consent for production start-up on
the Ivar Aasen field in the North
Sea. The operator AkerBP has
scheduled start-up for December.

The first five-year contract covers engineering,
procurement and construction of subsea production
systems for new and maturing developments
worldwide.
Aker Solutions would bid for work under the
contract, which sets out the terms and conditions
that would need to be met.
The companies also agreed on a five-year servicing
agreement, coinciding with the first contract, for any
equipment delivered under the first contract and to
support previously installed subsea hardware. Both
contracts started in August 2016.

The recoverable reserves from Ivar
Aasen are estimated at 23.3 million
standard cubic metres (m3) of oil, 4.4
billion m3 gas and 0.9 million tonnes
of NGL.

The field was developed with a
production facility resting on the
seabed at a water depth of 110
metres.

The reserves from the nearby Hanz
field will come in addition when
this is phased in when capacity
becomes available on the Ivar Aasen
installation.

Oil and gas from Ivar Aasen will
undergo final processing on the
Edvard Grieg field. Edvard Grieg
will also cover Ivar Aasen’s power
demand until a joint solution for
power from shore is established
for the Utsira High.

Data from appraisal and
development wells drilled after
the submission of the Plan for
Development and Operation (PDO)
led to an increase in the estimate of
recoverable volumes and volumes in
place.

The investment costs for the
development amount to NOK 26.9
billion, in line with the estimate in
the PDO.
“The NPD is very satisfied that
both the schedule and budget
are on target,” says Tove Francke,
assistant director in Development
and Operation in the Norwegian
Petroleum Directorate.
The company Det norske was the
operator of the development,
which comprises production
licences 001 B, 242, 338 BS and
457 BS.
Det norske merged with BP earlier
this year, becoming AkerBP.

"This further expands our long-standing relationship
with BP, which spans more than twenty years," said
Luis Araujo, chief executive officer of Aker Solutions.
"We look forward to working together to find
sustainable solutions for securing needed energy
resources from BP's subsea fields around the world."
The contracts allow Aker Solutions to bid for work as
one of four preferred suppliers for BP's development
portfolio across the world.

JDR in Newcastle
JDR plans to open a new European service support centre,
located in Newcastle upon Tyne, UK. Located on the River
Tyne, the 4000 m2 facility including workshop, warehouse
and state-of-the-art offices will act as the central base for
JDR’s UK and European service operations.
Housing up to 50 staff, the centre will be able to coordinate
JDR’s service activities in the Middle East and Asia and will
be a base for the sales and marketing teams. The location
was strategically selected for its proximity to projects in
the North Sea and Europe, JDR’s Hartlepool facility and the
local supply chain.
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The new service support centre has arisen from high
demand for JDR’s service work, including offshore
installation support and maintenance activities. This facility
will provide space for the planned growth of the company’s
service team and offers a dedicated European hub.
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Aker Solutions subsea

Ivar Aasen
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Stella on Schedule
Ithica Energy is reaching the final stages
of its Stella development. The FPF-1
floating production facility has been
towed to the field, moored on location
and the dynamic risers and umbilical
connecting the subsea infrastructure
to the vessel were installed as planned.
Technip is in the process of concluding
the remaining subsea commissioning
works.
First hydrocarbons from the Stella field
anticipated in November 2016.
The 44km spur line from the FPF-1 to
the Norpipe system was installed as
planned in September 2016.The key
remaining activities are the installation
of pipeline export pumps on the FPF-1
and the final subsea connections.
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Stella North drill
centre installation
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Subsea Engineering

Engineering
Dual Barrier HPHT Riser System

Annulus Monitoring

Subsea International Funding Arrangement

Aquaterra Energy and Plexus have
developed a lightweight, dual-barrier high
pressure high temperature (HPHT) riser
system which can be deployed by a jackup to enable a viable and cost-efficient
alternative to semi-submersible installation
for HPHT well operations.The technology
is suitable for shallow water depths up to
150m.

FMC has installed and tested
its Annulus Monitoring System
(AMS) in an offshore well in
Malaysia owned by PETRONAS.

Aberdeen based Subsea
International Ltd has agreed an
equipment funding arrangement
with Ashwood Partnerships in the
Midlands to enable their customers
to access financial support for
purchasing equipment.

The AMS is a wireless
communication system that
provides crucial, independent
condition-monitoring within a
subsea wellhead to operators
from the onset of drilling and
throughout the life of the well.
The AMS delivers actionable
information to the operator
about annular fluid and
components during critical
phases of well installation and
startup, when well conditions
are most unpredictable.

By uniting Aquaterra Energy’s HPHT riser
system and Plexus’ POS-GRIP wellhead
engineering technology, an inner riser
string is installed inside a conventional
high pressure riser (HPR) to span the gap
between a dry surface BOP and a wet
subsea tree. It provides full 20,000psi
capability and utilises all metal-to-metal gas
tight seals on both the external and internal
riser string.

The system provides real-time
data collection and feedback,
which would allow operators
to complete their drilling and
abandonment operations ahead
of schedule.

The system also eliminates the issues
associated with surface wellhead
developments that contain elastomeric
seals, particularly those located between
the mudline and surface.

Subsea International is an
equipment sourcing and technical
support hub operating in oil
and gas, offshore renewables,
decommissioning, defence and
nuclear sectors, providing lifting
and handling, subsea electronics
and bespoke engineering solutions
and technical services to their
customers.
Ashwood Partnerships specialise in
sourcing and implementing funding
solutions that help companies
create opportunities, increase sales,
save time and reduce costs. Their
ethos of ‘business first, funding
second’, Ashwood Partnerships

evaluate every funding solution
from a business perspective.
With extensive practical and
commercial experience of the
Maritime, Offshore, Subsea, O&G
and Renewable sectors Ashwood
Partnerships understand the
equipment, technologies, operating
environment and supply chain
challenges. Consequently they can
quickly assimilate to your business
and supply finance in support
of whatever solution Subsea
International propose.
Subsea International’s Commercial
Director said “In the current energy
operating climate where ‘every
pound is a prisoner’, anything
we can do to help our customers
reduce risk while enabling them to
continue purchasing equipment to
deliver projects safely, on budget
and on time can only be beneficial
to all concerned”.

In comparison to semi-submersible mobile
units, new generation, heavy duty jack-up
drilling units can now undertake drilling,
completion, intervention and abandonment
activities at significantly lower day rates and
reduced risk. Moreover, they can potentially
mitigate the heavy loading implications and
weather constraints often associated with
semi-submersibles and thus, extend the
operating envelope.
“The innovation carries with it the potential
to change the industry’s default position
of selecting semi-submersible rigs for
developments in water depths up to 150m,
which today make up over 60% of all
subsea developments worldwide," said Ben
Cannell, Product Line Manager: Riser and
Conductor Solutions with Aquaterra Energy,
"It renders the use of jack-up rigs in such
scenarios both feasible and attractive.
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The dual barrier HPHT riser system provides a structurally sound,
pressure retaining conduit between the subsea wellhead/tree and
the rig’s surface BOP

Annulus
Monitoring
System
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Subsea Storage
Solan Storage
The National Subsea Research
Initiative (NSRI) has carried
out a series of workshops
investigating issues surrounding
the subsea storage of oil. Storage
could potentially enable the
development of oil pools that
would be otherwise uneconomic.
If an oil discovery is too small to
justify its own platform, a common
development strategy is to tie it
back to existing infrastructure.
A typical tieback distance is 1020 miles although in the North
Sea, Shell’s Penguin fields lie 65
miles away from the Brent host
platform. Beyond that distance,
if the cost of a pipeline offtake
system outweighs the production
revenue, these oil pools become
stranded.
Over the years, companies have
looked for ways to develop
these remote pools. In 1990, BP
designed the itinerant test and
production vessel Seillean (Gealic
for Honey Bee) specifically to
produce from small pockets as
part of its Single Well Oil Producing
System, but the idea was not
universally replicated.
“Floating production, however, is
not always applicable to smaller
fields," said NSRI Project Director,
Gordon Drummond. "Floating
systems can be affected by
extreme weather conditions.
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The two main alternatives to
floating systems are small fixed
structures or subsea production,
but both raise a problem of how to
export the oil. Without a pipeline,
there needs to be some sort of
storage mechanism, with the oil
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periodically offloaded to a shuttle
tanker.
In some of the large concrete
platforms, oil was successfully stored
in the legs or foundations. This idea

of a substructure storage tank was
later adopted for smaller platforms
such as on Siri, Harding, and more
recently, Premier’s Solan field. These
tanks can also provide a useful
secondary function as a support

foundation for the platform above.

of a polyester woven yarn coated
with an impermeable layer on both
sides, said a spokesman. "As oil is
introduced, this bag expands and
contracts with the changing fluid
volume changes.

can be installed by a variety of vessels
and not just heavy lift units. When
filled with oil, however, oil, however,
it potentially becomes lighter than
water and any hydrostatic uplift has
to be counteracted by piles, weights
or suction anchors,

Some substructures, however, may
be subject to corrosion issues and
there may be thermal challenges
from the ambient seawater cooling

Kongsberg SSU
Kongsberg is understood to have
recently sold its interests in its
subsea storage unit (SSU) business.
These designs it developed are
based on a collapsible liner bag
contained within a solid domed
protection structure forming a
double barrier.
The units are to be offered in a
range of sizes but 40m diameter
tank could typically store 120 000
bbl of oil.

There are ports built into the outer
protective dome, allowing seawater
to flow inside and equalise the
pressure. This pressure-insensitivity
means that the unit can be deployed
at any water depth.

"The flexible bag is fabricated out

The SSU is designed to float so that it

If the internal flexible bag should
leak, an integrated leak detection
system alerts the operator. The outer
skin creates a secondary barrier to
contain the released fluids. The inner
bag can be replaced through the
removable hatch on top of the SSU.

Solan oil field tank

Earlier this year, Premier brought its 40 million barrel Solan oil field onstream
West of Shetland, in the UK. The field is currently building up to its design
production rate of 20-2500 b/d.
A feature of Solan is its subsea oil storage tank. Atkins completed work for
Premier Oil earlier in 2014.
Fabricated at Dry Docks World, Dubai the subsea tank sits in around 135m of
water and can store 300 000 boe. It is 25m high and has a foot print of 45m
by 45m.

the oil and making it less easy to
pump.
The fundamental idea of subsea
storage fits in particularly well with
Statoil’s 'subsea factory' concept
in which all the major production
items, originally the domain of a
surface platform, are relocated to
the seabed.
"There are distinct advantages in
processing as close as possible to
the reservoir" said Drummond.
"Subsea separation prevents the
wasteful transport of low value

commodities that may make up
the majority of content e.g. solids
or water. Subsea storage can be
easily integrated into this remotely
controlled subsea production
system in which the water and gas
is removed before transferring the
crude."
In general, seabed storage has
a much smaller environmental
footprint than surface storage,
while the concept is also useful
for applications such as producing
fields located under ice where it
is not always easy to guarantee
access to offloading vessel.
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Subsea Storage
Bend Restrictors
In compiling a 'Road Map to
Overcoming Subsea Storage
Challenges,' representatives from
a number of leading companies
were invited to consider what such
a subsea storage solution might
entail.
"Seabed storage tanks cannot be
considered on a single field basis,
they must be assessed within the
context of enabling the formation
of multiple pools and equally must
be considered as reusable," said
Drummond.
"In principle, a number of small
tanks are more easily handled
than one massive tank as they
obviate the need for heavy lift
vessels. It might be that using
small tanks of standard design,
they could be routinely returned to
shore, emptied, serviced and then
replaced on the field.
"Conversely, when the tanks are
used to drain a cluster of small
pools, it may raise issues of
ownership, metering and fluid
compatibility,"

are normally specified to afford
protection against impact, this is not
applicable to a subsea installation
and as such, they may only need to
have a single skin.
"It is estimated that as much as 42%
of the remaining resources in the
UKCS comprise of heavy oil," said
Drummond. "Heating of subsea
tanks will become an increasingly
prevalent issue. If a double skin is
selected, it may be convenient to
use the use annulus for insulation,
possibly recirculating fluids through a
heating circuit."
When looking at corrosion
protection issues, however, the
inner wall of a double skinned
constructions is difficult to access
in order to measure degradation.
This will require an improvement in
inspection technologies.
A tank is often depicted as being a
vessel with low height relative to its
large diameter or width, however,
it can equally describe a long
slender sealed tube. Such storage
tank designs are often used on the

The tanks themselves would
be typically constructed from
concrete, steel or composite. For
concrete, one option may be to
build the tank in situ through a
pour and cure arrangement.
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Elsewhere, six-metre diameter
tubulars are routinely fabricated
by the renewables industry as
monopole structures. These can be
adapted for gas storage.
Such a long, thin tubular tank would
have the advantage of being towable
and they could be bundled together
to give economies of scale.
"Subsea storage tanks need to be
considered as an industry-wide
solution and not as a singular
solution to a single largish stranded
pool, concluded Drummond.
"At the moment, subsea storage is
considered only for processed fluids.
Significant value could be achieved
if storage solutions were integrated
into the system of processing fluids.
"Subsea gas separation and handling
remains the primary technology
challenge because of its comparative
high volume to value ratio when
produced in small quantities in oil
fields.

Trelleborg’s offshore operation in
the UK has been certified for the
design review of its bend restrictors
under the American Petroleum
Institute’s specification for flexible
pipe ancillary equipment (API 17L1
Ed. 1 2013).
The certificate was awarded by
Lloyds Register EMEA, acting as an
independent verification agent.
All verification was completed by
conducting a thorough overview
of the product range, design
philosophies and extensive safety
track record based on over 20 years
of service experience.
This was evaluated alongside
Trelleborg’s material qualifications,
manufacturing processes and
procedures. In addition, a
manufacturing audit and site visit to
the company’s metal work supplier
was undertaken.
Andrew Garside, Innovation
and Technology Director within
Trelleborg’s offshore operation
based in Skelmersdale, says: “Bend
restrictors are required to perform
in increasingly challenging offshore
environments. For this, it is critically
important that the combination of
design expertise, qualification and
compliance are fully supported by
years of application experience.
“The API assessment is a detailed
process, which put our design
procedures of bend restrictors
under stringent analysis. Receiving
the certification demonstrates
the performance of our bend
restrictors, especially for use
in challenging and harsh sea
environments.”

Fatigue is the primary concern,
particularly during wave loading.
Composite materials may have
significant benefits in terms of
weight management as well as
the high performance in terms of
fatigue endurance and corrosion
resistance.
While double skinned structures

compressed natural gas sector.

Siri development

API 17L1 specification defines

Bend restrictor
technical requirements for safe,
dimensionally and functionally
interchangeable flexible pipe
ancillary equipment that is
designed and manufactured to
uniform standards. These industry
standards determines the minimum
requirements for the design,
material selection, manufacture,
documentation, testing, marking
and packing of flexible pipe ancillary
equipment.
Trelleborg's bend restrictors are used
to protect flexible pipelines from
over bending and buckling during
their installation or operation phase
where static loads are generated.
The system comprises of interlocking
elements that articulate in three
dimensions when they are subject to
external loads.
At a designed radius, the elements
mechanically locks to form a semi
rigid curved structure that will not
bend further. Bend restrictors are of
split design to allow easy installation
of the restrictor after pipe
termination, meaning installation
and maintenance is much simpler
and more cost effective.

West Hub Boosting
FMC Technologies will provide
subsea multiphase boosting
pumps, manifolds, and
installation support services
for Eni Angola's Block 15/06
West Hub Development Project
located off the coast of Angola.
The company's subsea
multiphase boosting pumps
improve production economics
by reducing backpressure on the
reservoir, increasing flow rates
and total recoverable reserves.
Multiphase pumps have a wide
operating envelope and are
suitable for a broad range of
conditions.
"This is our second award for our
new subsea multiphase boosting
system and we are confident
that this technology will be a
critical and important part in
supporting increased deepwater
field recovery," said Tore
Halvorsen, Senior Vice President
of Subsea Technologies at FMC
Technologies.
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Subsea LiDAR used for 3D Printing
3D at Depth was contracted by
Fugro to perform subsea laser
scanning services on a well
abandonment project in Oceania.

Point Cloud of a Subsea Production Well

The work was carried out in early
2016 from Fugro's multi-role
intervention vessel, the Rem
Etive. The Rem Etive is a versatile
modern, fuel efficient, DP2 vessel
suitable for a wide range of
offshore operations and is fitted
with two off high specification FCV
Work Class ROVs with 3000m depth
operability.
The plugged and abandoned (P&A)
wells were located offshore in a
water depth of circa 110m. These
wells, drilled decades ago, were
suspended at the time of drilling.
Detailed measurements needed
to be acquired to achieve final
abandoned status for these wells.
Access to accurate data of the
manufacture and specifications of
these wellheads was limited due to
their age. In order to assess feasible
options for abandonment, Fugro
was contracted to excavate, clean,
measure and identify the wellheads
in order to design an appropriate
“hot tap” connector.

Lidar

22

Light Detection and Ranging
(LiDAR) is a technology used to
acquire 3D models of structures
and natural features and has
become the industry standard
terrestrial and airborne survey
technology.
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The principle of LiDAR is based
on measuring the time that a
transmitted pulse of light takes to
travel to an object and back after
reflection. The two-way travel
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Subsea LIDAR used for 3D Printing
A triangulation laser shines a laser
on the subject and exploits a camera
to look for the location of the laser
dot. Depending on how far away the
laser strikes a surface, the laser dot
appears at different places in the
camera's field of view.
The camera and the laser emitter
form a triangle. The length of one
side of the triangle, the distance
between the camera and the laser
emitter is known (the baseline). The
angle of the laser emitter and the
angle of the camera is also known.

Subsea LIDAR Scanning

time and intensity of the reflected
light is measured. This time of
flight (ToF) measurement requires
specialised photodetectors and
accurate timing measurement since
light travels at approximately
300 000 km/s.
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Ground based LiDAR systems are
traditionally tripod based and used
for high accuracy surveying and the
development of as-built models.
Recent advancements include the
integration of ground based LiDAR
systems with IMU’s and GNSS for
collecting data from moving vehicles.

Lasers are the most common light
sources as they can be developed
with specific wavelengths, pulse
widths, pulse repetition rates and
power for specific applications. In
most LiDAR applications, the laser
is swept in multiple directions using
servo mirrors. Photodetectors
record the laser pulses that return
to the system and high speed
electronics quantify the time of
flight and intensity.

It is important to note the difference
between LiDAR laser technology
and other “triangulation” laser
technology. Time-of-flight and
triangulation lasers each have
strengths and weaknesses that
make them suitable for different
situations. Generally speaking, LiDAR
is not limited by range, in fact LiDAR
technology is used to measure the
distance to satellites from earth.

Airborne LiDAR systems are used
to collect 3D digital elevation
models (DEM’s) of the earth
from an airplane and must
be integrated with GNSS and
Inertial Measurement Units
(IMU’s) to determine the location
and orientation of the system.

The accuracy of a time-of-flight
3D laser scanner depends on how
precisely the user can measure
the two-way travel time. The time
taken for light to travel 1mm is
approximately 3.3 picoseconds. As a
result, typical LiDAR accuracy is a few
millimeters.
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The baseline length and angles
are critical to the calculation of
range and therefore cannot move
or change or the system must be
recalibrated.
Considering a single row of pixels on
a camera, each pixel corresponds
to a specific range that can be
calculated using geometry and
the known angles and baseline

Side view of Well Cap Clamp

from above. Sub pixel resolution
techniques can be used to improve
the range measurement, but the
range depth is limited by the number
of pixels in the row. In most cases a
laser stripe, instead of a single laser
dot, is swept across the object to
speed up the acquisition process.
A triangulation laser’s range is
limited by its physical geometry and
accuracy degrades exponentially
with increasing distance from the
laser. As a general rule, triangulation
based sensors will provide higher
resolution and accuracy (< 1mm)
than ToF sensors for very short
ranges (< 1m). There is a transition
between 1- 3 meters where the ToF
sensor will generally start to provide
better performance. Above 3m
range, ToF sensors generally provide
more accurate results.

Top of well cap showing damaged part

When 3D at Depth was first exploring
this market it investigated both

triangulation and LiDAR approaches.
Due to the range limitations of
triangulation systems, the LiDAR
technology was chosen.
ToF scanners such as the SL series
of Subsea LiDAR’s are thus well
suited to scanning large areas and
structures like wellheads, manifolds
and PLET’s with an accuracy of a few
mm. Because of this range flexibility
reason, nearly all commercially
available Terrestrial Laser Scanner’s
(TLS) utilise LiDAR (ToF) technology.

Data Collection

After a comprehensive market
review of commercially available
subsea laser systems, 3D at Depth
was contracted by Fugro to supply
the SL2 Subsea LiDAR laser data
which was processed using Leica’s
point cloud processing tool to
compute the spatial relationships,
measurements and orientations of
the seabed structures.

The resulting deliverables included
a 3D point cloud database, a
dimensional report for each well,
CAD files and a 360deg animation
of each well, modelled from the
point cloud.
Data collection was carried out
at all proposed scan positions in
accordance with the procedures.
Approximately 44 million data
points were collected at the well
in 13.5 hours. At least four scan
positions were collected at each
well from each cardinal point.
The SL2 Subsea LiDAR was mounted
on the crash bar of the Fugro
FCV3000 ROV and sends near
real time data to the operator
on the vessel via a fibre optic
multiplexer. Before deployment,
with the safety cover in place, the
system was powered on to check
for communications with both the
Optical and Electronics sensors,
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Subsea LIDAR used for 3D Printing

the CAD model was developed
manually, which is also common
when modelling complex shapes
from terrestrial laser scans.

Image of damaged sub

Point Cloud of damaged sub

function test on the Pan/Tilt and
that the data transfer rate during
an ultra-high res scan would be at
the required GBit LAN speed.
To ensure sufficient resolution and
coverage, the scan sector was set
at 30deg by 30deg, with a total of
1450 points set to record in each
scan direction and the power of
the laser beam set to maximum.
This sets the number of points
per 30deg by 30deg sector to
2.1 million. The calibrated pan
and tilt mount is used to orient
subsequent 30deg by 30deg
sectors with appropriate overlap.
Power levels for each scan were
checked and verified to avoid
over saturation using the 3D at
Depth Quickview program. If the
saturation levels were too high, a
re-scan of the area in question was
performed.
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Coverage of the SL2 LiDAR system
is limited by the mounting on
the ROV to a total of 200deg in
the horizontal plane -100deg to
+100deg pan and 90deg in the
vertical plane -45deg to +45deg
tilt.
In certain locations, a full coverage
scan was not always applicable due
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3D Model

to obstructions or beyond the scope
of the area in question.
Conditions proved difficult during
data collection due to the short
range between scanner and target
locations. This short range, 6m,
was due primarily to poor subsea
visibility. The SL range of Subsea
LiDAR’s have achieved ranges of
35m in the Gulf of Mexico and the
Mediterranean which have clear
water conditions, and over 50m in a
salt water tank.
As well as Subsea LiDAR data,
physical measurements were
collected by the Fugro FCV3000 ROV
using different sizes of V-gauges and
rulers. It proved to be useful to have
redundancy in the measurement
techniques as any differences could
be investigated further.
The physical and LiDAR
measurements were crossreferenced with drawings from
the time, several discrepancies in
existing drawing dimensions were
identified.
The 3D point cloud database, a
dimensional report for each well,
CAD model files and a 360° fly
around animation of each well
were delivered within the specified
timeframe. The client expressed

Printed part

how useful it was to have detailed
spatially correct 3D scale model
of exactly what is on the seabed,
the animations were particularly
useful for presentations to nonengineering management.
In April 2016, 3D at Depth were
asked whether it was possible to
3D print the top of the well at full
scale noting that the very top of the
stub was damaged. The reasoning
behind this request was to create
a 1:1 model to use to design an
appropriate “hot tap” connector.

During the modelling process, the
vast array of various 3D printing
options and materials were
considered. 3D printing (or additive
manufacturing) is an emerging
technology and presently there
is an enormous range of quality
and price available all the way
from home use “Makerbot” type
machines costing a few hundred
dollars up to industrial machines
costing hundreds of thousands of
dollars.
Objective 3D in Melbourne were
chosen to print the model. The
part was 3D printed using Fused
Deposition Modelling (FDM)
technology using Acrylonitrile

Butadiene Styrene (ABS)
thermoplastic material.
One CNC part was fabricated
from Acetal and the well cap from
UHMWPE. One of Objective3D’s
Stratasys 450MC’s were used to
manufacture the model. Being able
to manufacture the component as a
single piece was paramount for part
accuracy (+/- 0.1mm) and strength.
This is a world first for fabricating a
subsea part from subsea LiDAR data
using 3D printing. It has opened
up the possibility of creating
physical 1:1 models for intervention
planning in a controlled
environment onshore.
While the individual sector scans
provide millimetre accuracies, the
wide area point cloud can provide a
3D dataset of centimetre accuracy
across an entire drill centre.

Wide area point clouds, when
used for planning, have proven to
avoid costly surprises which are
otherwise only discovered after
the intervention vessel is actually
on location.
Cost savings can be realised
from almost any situation where
accurate spatial data would be
beneficial to planning intervention
operations.
Other applications of Subsea
LiDAR data include subsea
metrology and complex metrology,
IMR planning, as-built surveys,
pipeline damage, pipeline
curvature, scour quantification,
subsea structure movement,
scientific seafloor mapping
and investigations, historic
preservation, and offshore wind
farms.

Initial quotes to 3D print the top
of the well were prohibitive (up
to A$80k), due to the size of the
well cap structure. 3D at Depth
proposed a hybrid CNC machining
combined with a 3D print of the
damaged parts, as a viable solution.
The first step was to re-processes
the point cloud data at the top of
the well and then create 3D CAD
models of the separate parts. This
process proved more challenging
than first thought due to the
complexity of the shape.
For this particular part the auto
meshing algorithms which convert
point clouds into surfaces did
not perform well and as a result
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Well clamp with fish!!!
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Installation and Mooring

Linear Winches
l ACE Winches has completed a
scope of work for Technip as part
of a subsea infrastructure project
in the Loyal field, west of the
Shetland Islands. Quad204 is the
redevelopment of the Schiehallion
and Loyal fields, located 175 km
west of Shetland and 15 km north
of the Foinaven field.
The complete project will see
an existing floating production
storage and offloading
(FPSO) vessel replaced with a
larger, purpose-built FPSO to
accommodate new field tie-ins.
The development of additional
wells and the installation of
new subsea infrastructures in
neighbouring fields are also
planned.
The bespoke solution from ACE
Winches includes a hydraulic
drum winch, overboard system
and spooling gear, designed and
manufactured at the company’s
facilities in Aberdeenshire and
developed in collaboration with
the end client, in line with its
requirements for riser installation
on board the FPSO.

ACE Winches has launched a new 500te Linear Winch
to its range of specialised deck equipment. The
company will be showcasing its extensive range of
products and services supplied to European clients
operating within Marine, Renewables and Oil & Gas
sectors.
The new 500te Linear Winch has been designed,
engineered and manufactured at ACE Winches facilities
in Aberdeenshire, UK. The new product is now in its
final stages of FAT testing, with mobilisation scheduled
for mid-December 2016 for its first contract. The
contract will conclude in early spring 2017 when the
unit will be available for hire.
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With more than 25 years of
experience, ACE Winches routinely
demonstrates its breadth and range
of products and services available
for hire or purchase.
One recent project involved the
maintenance and inspection of
wire rope which required an ACE
spooling winch, associated auxiliary
equipment and four ACE Service
personnel to undertake the full
inspection, cleaning and re-spooling
of wire rope prior to it being used

for an offshore project. The rope,
which had been in service, was
inspected for damage, cleaned
and re-greased before being respooled back onto a drum without
torsion in the wire. An in-line NDE
inspector was used during the
spooling process to assess the wire
rope’s usability for the project. A
team of operational technicians
and engineers from ACE Winches
managed the operations whilst
witnessed and approved by the
client.

The system was designed by ACE
Winches’ skilled engineering
division, which has previous
experience of working on largescale subsea projects.
Challenged by limited deck space,
the company developed a package
that houses the hydraulic drum
winch, with a safe working load
of 150te across all layers, an
overboard system and spooling
gear into the winch base frame.
The winch package includes closed
loop hydraulic power units, located
nearby.

Royal IHC has signed a new
contract for the engineering,
procurement and construction
of a tandem mooring and
offloading system for an FSO
vessel (Floating, Storage and
Offloading).
The offloading system will be
placed on the FSO vessel on
behalf of Sembcorp Integrated
Yard in Singapore. The vessel
will be owned and operated by
Maersk and is designated for the
Culzean gas field, located in Block
22/25a of the UK continental
shelf.
The offloading system will
consist of an offloading hosereel assembly complete with
offloading hose and an OHTP
(Outboard Hose Termination
Piece), a mooring hawser reel
assembly complete with quickrelease mechanism, a control
cabin, an auxiliary pull-in winch,
an actuated emergency shutdown
valve and a hydraulic power unit.
The offloading system will be
delivered in autumn 2017 ready
for installation. Due to close
cooperation with IHC’s regional
facilities in Singapore, the
company is able to supply the
offloading system with a high
percentage of local materials. This
was an important factor in the
customer’s decision to place the
order with IHC.
“IHC is delighted to confirm this
new contract with Sembcorp
Integrated Yard for the supply of
a new offloading system for use
on an FSO vessel in the North
Sea,” says Joti Hakkert, Executive
Director Mission Equipment. "
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Tandem Mooring and Offloading System
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Royal IHC has signed a new contract
for the engineering, procurement
and construction of a tandem
mooring and offloading system for
an FSO vessel (Floating, Storage and
Offloading).
The offloading system will be
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placed on the FSO vessel on behalf
of Sembcorp Integrated Yard in
Singapore.
The vessel will be owned and operated
by Maersk and is designated for the
Culzean gas field, located in Block
22/25a of the UK continental shelf.

The offloading system will consist
of an offloading hose-reel assembly
complete with offloading hose
and an OHTP (Outboard Hose
Termination Piece), a mooring
hawser reel assembly complete with
quick-release mechanism, a control
cabin, an auxiliary pull-in winch, an

actuated emergency shutdown valve
and a hydraulic power unit.
The offloading system will be
delivered in autumn 2017 ready
for installation. Due to close
cooperation with IHC’s regional
facilities in Singapore, the company

is able to supply the offloading
system with a high percentage of
local materials.
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Pile Installation
Pile Gripper Successfully Completes the Veja Mate
Seajacks Scylla, the world’s largest
wind turbine installation vessel
recently placed 67 XXL monopiles
into the seabed of the offshore
German wind farm Veja Mate using
a double pile gripper frame.

Together with the two main
subcontractors DGI Doedijns
and Breman Machinery, EuroRigging was the turnkey (EPC)
contractor for this complex, double
pile gripper frame for placing
the piles. Thanks to the tight
project management of all three
companies involved, the frame
has been delivered and installed
on the Scylla in a record time
schedule.
Due to the size and weight of
these XXL monopiles basically two

gripper arms were placed above
each other to jointly position
the pile. To prevent seastate
motions from causing possible
instability, the gripper frame
was equipped with a hydraulic
motion compensation system.
The turnkey delivery was
done by Euro-Rigging, Breman
Machinery assembled the
frame and DGI Doedijns was
responsible for the hydraulic
and electric integrations of the
gripper.

Inset: The pilegripper with upper arms
extended
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The pile gripper in operation

UT3 Issue 4 Oct Nov 2016

The double pile gripper
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Inspection Repair and Maintenance
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News
Sea Trucks West Africa Contract
STG has been the awarded of an inspection,
maintenance and repair contract for an oil major in West
Africa with commencement during Q4 2016. STG will
use its multipurpose support DP2 vessel the Jascon 55, a
construction barge and a spread of its own conventional
vessels for the works.
Earlier this year, it was awarded a contract award from
Tullow Ghana for the provision of a Construction
Support Vessel (CSV) providing Accommodation and
Heavy Lift services to the turret moored FPSO Kwame
Nkrumahe, located in the Jubilee Unit Area, 60km
offshore Ghana.
The scope of work covers accommodation for up to
120 company pax. The scope also includes the heavy
lift of two 50t fairlead chain stopper foundation block
structures, a 34 Ton mooring pull-in winch and other
smaller lifts.

Flooded Member Detection
A ground breaking underwater Flooded
Member Detection (FMD) system has
been launched today by Impact Subsea in
collaboration with Unique Group.
The ISFMD offers a significant
advancement in flooded member
detection, providing a new level of
clarity in non-destructive testing for
the presence of water in underwater
structures.
For use by divers or ROVs, water level,
depth of reading, position of the sensor
probe and temperature of water are all
monitored and recorded.
With 1mm accuracy and a range in excess
of 100m, the ISFMD system provides an

exceptionally high
accuracy reading.
An advanced software
suite provides a
visual indication of
all sample points
along the underwater
member or structure
being surveyed.
Upon completion
of the survey, the
software automatically
generates a survey
report with all
recorded readings.

Jascon 55

UT3 Issue 4 Oct Nov 2016

Following
collaboration in the
development of the
system, Unique Group
has been appointed
as exclusive rental
partner for the ISFMD
system.
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Underwater Flooded Member Detection (FMD) system
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everything remotely possible

TM

Seatooth ACFM Subsea Smart Wireless Crack Monitoring
WFS Technologies and TSC have
launched Seatooth ACFM, a
wireless smart NDT monitoring
solution designed to reduce subsea
inspection costs.
TSC‘s ACFM array probe is a
well-established tool that can be
installed on offshore structures
to monitor the growth of surface
breaking cracks.
Seatooth is an established
subsea wireless communications
system that provides reliable
communications through seawater
and through the splash zone.
Seatooth is immune to biofouling,
surface noise and turbidity.
Combining the technologies
together, ‘Seatooth ACFM’ is a nonintrusive, easy to deploy wireless
network solution which can be
retro-fitted to offshore structures
and subsea assets. Seatooth ACFM
units are user-configured to take
readings as required, from once
a minute to once per month. It
can be configured as standalone
sensors or within subsea wireless
networks.
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As standalone devices, information
is harvested by fly-by ROV or
a diver. When configured as a
wireless network on offshore
platforms, real-time data is
streamed wirelessly through
the splash zone to an asset
management control station
located either on the platform or
on shore.
Seatooth ACFM systems come
with an internal battery pack to
support between 5 and 15 years of
operation and are installed by lightclass ROV deployed off platforms.
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Seatooth ACFM
“The ability to easily install the
sensors to monitor aging assets
means that the benefits of ACFM
technology can now be offered
even in the most challenging of
environments.
The ACFM technique has received
approvals from various organisations

including DNV, Bureau Veritas,
Lloyds Register and ABS. Standard
practice documents covering
ACFM have been issued by
ASTM (E2261-03), ASME V and
COFREND,” said David Parramore,
TSC’s Engineering and Operations
Director.

PERRY
WORK-CLASS
ROVS

Let’s Talk Construction

Tee Inspection
IKM has completed the final
inspection with Statoil of the EPC
delivery of Zeepipe IIA Retrofit
Hot Tap Tee (RHTT) . Delivery was

What’s Your
Challenge?

signed and approved from Statoil.
The RHTT will be clamped onto
Zeepipe IIA prior to performing the
hot tap operation in mid-2017.
Retrofit Hot Tap Tee (RHTT)

Forum has the knowledge and expertise to meet
your challenges.
•
•
•
•

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

FORUM
SUBSEA
TOOLING

Proven, extensive range of products.
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Let’s Talk
f-e-t.com/yourforum
everythingremotelypossible@f-e-t.com

DYNACON
LAUNCH AND
RECOVERY
SYSTEMS
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Repair

Damen Shiprepair Completes Repairs to Jumbo Javelin
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Damen Shiprepair Van Brink
Rotterdam in the Netherlands has
completed a three-week repair
project on the Jumbo Javelin, a DP2
Heavy Lift Crane Vessel owned and
operated by long-standing Damen
client Jumbo.

was the replacement of the frames
of 15 box coolers. To minimise the
time spent in dock, 12 of these were
prefabricated prior to the Jumbo
Javelin arriving at Van Brink, and the
remaining three were built during
the docking period.

The major aspect of the repair

The majority of the steel work
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was performed by Damen Group
company and steel specialist Niron
Staal Amsterdam.
Additional works included a
modification to an existing
tweendeck to make it more suitable
for its purpose, and the repair and
repositioning of the exhaust pipe

stack. The lifeboats also underwent
routine maintenance. The works
were completed in the time
originally specified in the quotation.
The 145m vessel was built at
Damen Shipyards Galati in 2004,
along with three similar vessels
for the same owner. Together, the

Jumbo Javelin, Fairplayer, Fairpartner
and Jumbo Jubilee make up the
Jumbo J-Class fleet.

are active in offshore O&G and
wind projects, including installing
transition pieces for wind
turbines.

As well as general heavy-lifting
assignments – the Javelin
recently transported two, large
accommodation modules from
Croatia to Cameroon – the four ships

The Jumbo Javelin previously
spent 50 days in 2014 at Damen
Shiprepair Rotterdam for repairs
and her second special survey.
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Wind Carousel
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Pipelines and Umbilicals

Ecosse Subsea Systems (ESS) have been
awarded a £3 million contract by an
international infrastructure group to design
and build a 1500-ton carousel and associated
spread.
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The carousel will be used for the storage of
spare cables required for UK offshore wind farm
projects and will be located at a strategic north
east port for fast deployment should the need
arise.
The carousel will have the capability to be
upgraded to 2,000 tons and will be designed by
ESS engineers at their Banchory headquarters
and partially manufactured at subsidiary firm
Masfab in County Durham.
ESS has built up expertise in the construction
and use of carousels which are used for
specialist subsea projects and this deal follows
the acquisition by Bibby Offshore Limited of an
800-ton ESS carousel which had earlier been
deployed by a major utility company on a UK
wind farm construction project.
“The carousel will be designed so that the
capacity can be upgraded to store additional
cables on demand. The contract also includes
provision for operating the carousel on behalf
of the client and the training of their personnel.
“The client is a major player in large-scale
infrastructure projects and is active on a
number of UK offshore wind projects, which
dovetails with our own diversification in to the
renewables sector.
ESS were recently awarded a subsea trenching
contract by leading European offshore specialist
JD-Contractor A/S for the Kriegers Flak Wind
Farm offshore Denmark. The Aberdeenshire
company has just completed a £5 million
seabed clearance project on behalf of DONG
Energy on the Race Bank Offshore Wind Farm
located off the Norfolk coast and is currently
engaged in route clearance and trenching
projects on behalf of Prysmian Group on the
70-turbine Wikinger Offshore Wind Farm in the
Baltic Sea.
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News
Power Cable
VBMS' Nearshore & Repair
division, installed 2300m of power
cable under Wast Water Lake to
upgrade the power supplies to the
local community to help ensure
they have a reliable power supply
now and in the future.
VBMS carried out the project
for T&K Gallagher Ltd, as part of
their frame work agreement with
Electricity North West.
The lake, overseen and protected
by the National Trust and Natural
England, is located in a valley
in the western part of the Lake
District National Park and, at 79
metres, is the deepest and clearest
in England.
A higher level of due diligence was
required to avoid any pollution of
the lake, which included controls
to avoid any introduction of
sediment.
All machinery was filled with
biodegradable oil, was washed
down and disinfected and silt
bunds were installed to prevent
mud washing down into the lake.
In order to comply with strict
environmental regulations, VBMS
deployed special work boats
fitted with electrical outboard
engines. Due to the remote area
the project also required VBMS
to deploy small cable drums and
winches and therefore install the
cable in two separate lengths.
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The two cables will be joined
together and energised in
November 2016 by Electricity
North West alongside an
underground cable installed by
T&K Gallagher.
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Power cable under Wast Water
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News: Pipelines, Umbilicals and Cables
BIRNS Custom Automated Molding Press

Samarang

Technip has been awarded a
subsea contract by Petronas, for
the Samarang Redevelopment
Project Phase 2 EOR, in Malaysia.
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BIRNS has enhanced its existing
molding capabilities with the
addition of a new custom 40t
hydraulic transfer press. It will
provide additional firepower
to BIRNS’ molding facility for
connector inserts, allowing
computer controlled precision
for functions like injecting glass
reinforced epoxy (GRE) and
providing increased speed and
output for large orders.
The press has an advanced user
interface for seamless set up
and process control, offers the
options of either manual or fully
automated cycles, and features
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multiple zone heat control,
with closed loop thermocouple
connections on the system used
for monitoring precise mold
temperature.
Control transfer pressure, velocity,
time and position provide the
exact transfer profile required for
highest quality parts with exacting
tolerances, such as the company’s
extremely high density, 6km-rated
connector inserts.
The press can store hundreds of
individual molding recipes with
Ethernet access to the BIRNS
server for storage and backup.

Under this contract, Technip will
manage the engineering, supply,
construction, installation and
commissioning (EPCIC) of flexible
pipelines, with diameters ranging
from 4in to 6in, as well as EPCIC
of associated platform I-tubes.
The contract will be executed
by Technip’s operating centre
in Kuala Lumpur, Malaysia and
is scheduled for completion in
quarter three of 2017.
Technip will leverage on its
unique subsea integrated
approach, from fabrication to
installation for the project:
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DEME launches Living Stone
DEME has launched what it claims as the
world’s most advanced subsea cable installation
and trenching vessel Living Stone at the LaNaval
shipyard close to Bilbao, Spain.
The cable installation vessel Living Stone is
engineered with the latest innovations in its
category. The vessel is equipped with two
turntables below deck, each having a 5,000
tons cable capacity. Together the turntables can
carry and transport more than 200 km of cable
that can be installed in a single trip.
Ample deck space of 3500 m2 facilitates a
revolutionary cable handling system with
innovative and reliable cable handling tools for
cable ends, connections and cable protection
systems. Furthermore, the Living Stone can be
equipped with a third carrousel above deck with
an additional load capacity of 2,000 tons and a
600 tons crane. A system developed in-house
by Tideway enables the Living Stone to install
cables faster and more efficiently in longer
lengths and with less offshore joints than any
other cable installation vessel.
The vessel will serve transport and installation
projects as well as offshore power cable
installations, interconnectors for the future
European Supergrid amongst others.
The ‘Living Stone’ features DP3 (Dynamic
Positioning 3) capability and has been designed
as an environmentally friendly vessel with dual
fuel engines with LNG being its prime fuel.
The Living Stone has a Green Passport and the
Clean Design Notation awarded to owners and
operators who choose to design and operate
their vessels in an environmentally sustainable
approach.
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The Living Stone can accommodate a crew
of up to 100 persons and will be deployed by
DEME’s Dutch subsidiary Tideway. The unique
vessel is scheduled to be delivered in the
second quarter of 2017 and will head to its first
project at the Merkur offshore wind farm in
Germany, 45 km north of Borkum in the North
Sea, for the installation of inter array cables. The
Living Stone will also be deployed for the cable
installation at the world’s largest offshore wind
Hornsea
Project
in the UK.
UT3farm
Issue
4 Oct
NovOne
2016
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News: Pipelines, Umbilicals and Cables
BP Static Umbilicals

Beatrice Cables

BP Exploration (Delta) has ordered approximately 100km of static
umbilicals and associated accessories from Nexans for the next stage
of the West Nile Delta project. This major contract will help BP, and
partner DEA develop the Giza, Fayoum and Raven gas condensate fields
and for future discovered and undiscovered resources in the BP and
DEA concessions, which are between 65km and 85km from the coast of
Alexandria, off the North Coast of the Arab Republic of Egypt.

Siem Offshore has selected JDR
Cables to design, manufacture
and supply around 163km of 33kV
inner array grid cables for the 588
MW Beatrice Offshore Wind Farm.

Nexans umbilicals to make essential subsea connection for BP and DEA in
Egypt’s West Nile Delta project The electrical cables will be manufactured
at Nexans’ plants in Rognan and the umbilicals will be developed,
manufactured and tested at Nexans’ specialised plant in Halden, Norway.
The delivery will take place in 2018.
BP and Nexans are working together on phase 1 of the West Nile Delta
project. In 2014, Nexans was awarded the contract to deliver 48km of
static umbilicals for the Taurus Libra development.

JDR will manufacture the
submarine composite cables at
its Hartlepool facility. These will
be directly loaded out into the
turntables on-board SOC’s Cable
Lay Vessel Siem Aimery.
It was also announced that SOC
(a wholly owned subsidiary of

Siem Offshore Inc.) has opened an
office in Westhill, Aberdeenshire,
Scotland to serve as local project
office and act as the focal point for
the company’s UK market growth
strategy.

leveraging over twenty years’
global experience in the installation
of submarine power cables, most
recently in the German offshore
wind sector.

In June 2016 SOC announced it
had been awarded the contract for
the turnkey supply and installation
package of the inner array grid cable
system for the 588 MW Beatrice
OWF by SHL Offshore Contractors
BV. SOC will be utilising in-house
vessels and resources while

In addition to the submarine cable
installation works, SOC will also
provide associated materials and
services including the supply of
the submarine composite cables,
cable protection systems and
related accessories as well as postinstallation termination, trenching
and testing services.

The Beatrice OWF is located
approx. 13km of the Caithness
coast line in the Outer Moray Firth
on the north-western point of
the Smith Bank and features 84x
7 MW wind turbines, which will
be inter-connected by 91x 33 kV
medium voltage alternating current
submarine composite cables
totalling up to 164 km in length.
The offshore works for the package
are due to begin in 2017, with
project completion scheduled in
2018.
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Cable for West Nile Delta
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Beatrice Cables
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Reduced Vessel Downtime
An development by Fugro for its
work class remotely operated
vehicles (ROVs) has been used
successfully in cable lay touchdown
monitoring operations at the
Rampion Offshore Wind Farm. A
new track base unit, fitted to its FCV
ROV, has been introduced to ensure
highly accurate cable positioning
during cable lay operations in strong
currents.
The new track base unit ensures the
continuation of operations in strong
currents by enabling the ROV to run
along the seabed instead of flying
through the water.
The unit is fitted to the existing
ROV frame but can be detached
easily if required. It was developed
following another project for E.ON
at the Humber Gateway Offshore
Wind Farm in 2015, where Fugro
introduced a compact custom-made
cable lay spread that included new
3D sonar technology to supplement
ROV support and provide precise
monitoring of cable touchdown.
During this project in the North Sea
Fugro experienced currents as high
as 3.5 kts.
In August Fugro commenced cable
laying operations at the Rampion
site, off the UK’s Sussex coast,
from its subsea construction
vessel, the Fugro Symphony. Fitted
out with a 2000t carousel along
with lay spread, the vessel had
loaded the first phase of 57 cables
(approximately 75 kilometres) at
the cable manufacturer’s facility in
Hartlepool at the beginning of the
month.
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Having joined the project in early
September, the Fugro Saltire is
currently conducting cable burial
using one of Fugro’s Q1400
trenching systems. The project
installation is divided into two
phases with the first phase due for
completion in October this year.
After a winter break the two vessels
Track base unit
will resume installation of the
remaining 65 cables in spring 2017.
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Reduced Vessel Downtime
An development by Fugro for its work class
remotely operated vehicles (ROVs) has been
used successfully in cable lay touchdown
monitoring operations at the Rampion
Offshore Wind Farm. A new track base unit,
fitted to its FCV ROV, has been introduced to
ensure highly accurate cable positioning during
cable lay operations in strong currents.
The new track base unit ensures the
continuation of operations in strong currents
by enabling the ROV to run along the seabed
instead of flying through the water.
The unit is fitted to the existing ROV frame
but can be detached easily if required. It was
developed following another project for E.ON
at the Humber Gateway Offshore Wind Farm
in 2015, where Fugro introduced a compact
custom-made cable lay spread that included
new 3D sonar technology to supplement ROV
support and provide precise monitoring of
cable touchdown. During this project in the
North Sea Fugro experienced currents as high
as 3.5 kts.
In August Fugro commenced cable laying
operations at the Rampion site, off the UK’s
Sussex coast, from its subsea construction
vessel, the Fugro Symphony. Fitted out with
a 2000t carousel along with lay spread, the
vessel had loaded the first phase
of 57
cables
Teledyne
Gavia
has announced
(approximately 75 kilometres)
the cable
the at
release
of its new Science Bay
manufacturer’s facility in Hartlepool
Module. Itatis the
a standard payload
beginning of the month. module that comes with several

hull penetrations designed to
a variety of scientific
Having joined the project inaccommodate
early September,
sensors.

the Fugro Saltire is currently conducting cable
burial using one of Fugro’s Q1400
trenching
There are
four penetrations that can
accommodate
systems. The project installation
is dividedWET Labs ECO pucks,
twophase
external
into two phases with the first
duewet
for plugs to provide
power
and
serial
communication for
completion in October this year. After a winter
external devices, a slot for a SeaBird
break the two vessels will resume
installation
CTD, and
an Aanderaa Optode oxygen
of the remaining 65 cables sensor,
in spring
2017.
and
a weak link on the bottom
for towing external sensors.
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News: Pipelines, Umbilicals and Cables

OE14-222/223
COLOUR PAN AND TILT ZOOM (PATZ) CAMERA

Swan Hunter Carousel
Swan Hunter has issued Motive Offshore Group
a Letter of Intent (LOI) for the design and build
of a basket carousel loading tower.
The agreement with Motive Offshore Group,
who are based in Banff, Aberdeenshire,
continues Swan Hunter’s capital investment into
our flagship modular basket carousel and tower
lay spread, which will be available for cable,
umbilical and flexible pipeline installations for
the 2017 Summer season. The loading tower
features a modular design, which allows for
efficient transportation and mobilisations.

The new OE14-222 (PAL) and OE14-223 (NTSC) underwater colour cameras are
manufactured utilising robust and intelligent technologies to provide completely enclosed
pan, tilt and zoom functionality from a single camera. Our unique approach to camera
design makes the OE14-222/3 perfect for a variety of applications including inspection
and survey, general observation and situational awareness tasks. The cameras are equally
suited to ROV integration, deployment using a lander frame or hull mount configurations.

l Swan Hunter has taken receipt of a new
15Te Horizontal 2 Track Tensioner.
The equipment was delivered by Motive
Offshore Group. The tensioner is supplied with
a dedicated electrical HPU, and has an open PLC
control system that allows it to be synchronised
with other flexible and cable lay equipment
including carousels, reel drive systems and
spoolers. The horizontal two track configuration
is suited for cable, umbilical and pipeline
products.

km.kongsberg.com/cameras
Build of a basket carousel
loading tower

Pipe Tensioner

4-track pipelay tensioner

Maritime Developments has introduced a new cost-cutting
proposition for global flex lay.
The 110t 4-track pipelay tensioner has been newly
incorporated into the MDL Offshore Service, and according
to the company, making it the only system of its capacity
readily available to take on projects worldwide.
The TTS-4/310 retains the unique safety and operational
features of MDL’s 4-track tensioner range, including failsafe
grip system, self-centring track system and a modular,
road-transportable design. It represents a solution for
global offshore operators and vessel owners to maximise
project opportunities while simultaneously reducing costs.
The 110t system is the biggest delivered by MDL to date,
with three 50t systems preceding it - one of which is
currently employed in South East Asia, and another used
for operations across the North Sea.
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Equipment delivered by Motive
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MDL recently delivered 12t flying lead turntable to
Subsea 7, together with a dedicated power pack. The
portable system rotates at 2.5RPM and features an
integrated torque control system. It is bi-directional and
can be modified to handle different types of pallet.
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DVL for ROPOS
Sonardyne's Doppler Velocity Log (DVL) technology
has been selected to help navigate Canada’s flagship
undersea research vehicle.
The order for a 4000m depth rated, 600 kHz
Syrinx DVL was placed by the Canadian Scientific
Submersible Facility (CSSF), the not-for-profit
corporation that operates the Remotely Operated
Vehicle for Ocean Sciences (ROPOS). Trials concluded
that Syrinx was able to maintain, and regain bottom
lock over a wide range of altitudes and seafloor
terrains including soft fine sediment and rugged
steep slopes close to hydrothermal vents.
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Subsea Robotics

ROPOS is a free-flying 4000m rated vehicle
equipped with HD cameras, powerful lighting and
a comprehensive suite of environmental probes,
sampling skids and sensors.
It can be reconfigured to operate at various depths
and from different size vessels depending on the
science mission.
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Sonardyne’s Syrinx differs from other DVLs through
its use of fully linear signal processing, low noise
electronics and adaptive bottom lock. These features
enable Syrinx to operate at altitudes up to 50%
higher than conventional 600 kHz DVLs with the high
resolution performance of a 1200 kHz DVL, all whilst
navigating over undulating and challenging terrain of
any type.
Ethernet and serial output means that Syrinx can
be employed as a standalone DVL, as part of an
integrated navigation system, or perform both
functions at once, allowing both vehicle pilots and
science teams to simultaneously share the output
from Syrinx.
Syrinx has been designed to be easy to install, set-up
and use, and can make use of existing DVL mounting
arrangements on host vehicles. Available in depth
ratings up to 6,000 metres, CSSF selected the 4,000
metre rated, corrosion resistant titanium model for
ROPOS. It will be fitted to the vehicle’s dedicated
navigation instrument skid which keeps any offset
errors between sensors to a minimum.
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Big Brother is Watching You
All Oceans Engineering has launched the MAC-ROV, a
new vehicle based on the design of the successful and
well-established micro AC-ROV. It is designed to carry
out support work in far deeper waters, particularly
enhancing the capabilities of other underwater vehicles.
Earlier this year, Aberdeen-based All Oceans disclosed
that it was developing a new ROV. While this would be
surface deployable, its principal aim was to exploit a
niche pioneered by its predecessor, the AC-ROV – to be
used as a fly-out ROV.
The decision to develop this new vehicle was driven
by the rapid expansion in deepwater exploration.
The 1982 United Nations Convention on the Law of
the Sea (UNCLOS) ruled that the seabed area beyond
national boundaries, and its mineral resources, were
the common heritage of mankind. By 2013, the UN had
began to draw up regulations to govern the future
exploitation of seabed minerals.
"The seabed presents near limitless
opportunities for controlled
exploitation," said Brian
Abel, Managing Director of
All Oceans, "and inspired us
to ask some fundamental
questions about what
the ideal vehicle able to
facilitate these first steps in
exploration and discovery,
would do and look like."
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At present, companies
involved in seabed metals
recovery have designed a
number of large devices.
These remotely operated
tracked vehicles are
designed to break up the
seabed crust that is
The MAC-ROV
rich in minerals. The
fragments are then fed into a hose and jetted to the
floating processing facility.
Working on the seabed in very high ambient pressures
and total darkness, these tracked vehicles will require
support from smaller free-swimming ROVs able to
monitor the operations.
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The question that the designers at All Oceans asked
themselves was not what size such as system needed to
be, but how small could it be
"When it comes to underwater vehicles, smaller means
lighter, easier to use and less expensive to move around
the world. Going small also means reduced capital cost
and ongoing operational costs. These small systems do
not require expensive support vessels or large amounts
of power.
"A classic deepwater scenario consists of a launch
and recovery system (LARS) lowering a ROV/tether
management system (TMS) to the seabed. At the
optimum depth, the ROV detaches itself from the TMS
and flies closer to the site of interest. Many subsea
operations would benefit from more than one subsea
camera, however, this would theoretically mean more
umbilicals being lowered from the surface support
vessels.
"These could snag, tangle
and generally get in the
way of other subsea
traffic. Furthermore, the
deeper the water, the
larger these umbilicals
would have to be to
support their own
weight.
"Many years ago
we came up with an
ideal solution to this
conundrum," said Abel.
"Our AC-ROV eyeball
was so compact, that
we found that we could
install it, together with its
own tether management
system, on the side of any
submersible bigger than a
small Inspection Class ROV. The
entire package was light enough not to destabilise the
mother vehicle.
From its enclosure, it could fly out independently,
providing the pilot with additional visual coverage. It
could be used to enter places inaccessible to the mother

The AC-ROV on a workcalss ROV in
a fly-out arrangement

ROV or look at work being carried
out by the manipulators from
different angles. Importantly, it
could view the mother ROV itself to
provide a useful health-check.
All Oceans soon gained invaluable
experience in designing the
equipment necessary for reliable
fly-out operations.
"We soon recognised that this
technology would be ideal for the
seabed mining sector. It could
not only be housed on the freeswimming ROVs supporting the
operation, but directly on the
large robotic mining machines
themselves.
"To work in the sediment-filled
water during mining operations
,however, we would need a greater
capability, possibly one or more
sonar systems as well as more
lighting and higher resolution
cameras. This would necessitate
a slightly larger vehicle while still
retaining the highly manoeuvrable
vectored thruster systems enjoyed
by the AC ROV."

complete control in space with
a full 6 degrees of Freedom. It
has brushless DC, fluid filled and
pressure balanced motors, all
magnetic coupled so there are no
shaft seals.
ACROV vs MACROV
AC-ROV AC-ROV MAC ROV
Size
100
300
l
w
h

204
151
146

Weight 3kg
Depth 100

204
151
168

508
508
508

3.6kg
3000

90kg
6000

"In addition to the four vectored
thrusters for equal thrust in all
lateral directions, there are also four
vertical thrusters for tilt, roll, vertical
trim and lifting," said Abel. "This
gives a bollard thrust of 23.2 kg (50
lbs) fore and aft, port and starboard
(lateral) as well as 17.2 kg (38 lbs),
up and down. It has a speed of 3kts
in all lateral directions and 2kts
vertically."

The new MAC-ROV retains the
fundamental cuboid shape
successfully enjoyed by the earlier
AC-ROV family, but is now larger to
facilitate the increase in depth and
capacity.

As an enhanced inspection vehicle,
the MAC ROV is armed with a far
greater range of cameras than its
AC-ROV counterpart. The main
camera is a 4k forward facing
unit supported by three 1080p (2
forward facing and one rear facing
cameras).

The AC-ROV had 4 vectored
thrusters and 2 vertical thrusters.
The MAC ROV, however, has eight
hubless foul-proof props for a

Illumination is provided by a pair of
forward facing and rear-facing 1700
Lumen, camera tracking variable
intensity lights.

Deployed from a surface container

One of the most appealing features
of the smaller AC-ROV is its ease of
deployment. On its own, it can be
deployed by hand using the tether
whilst fly-out systems are deployed
mounted to host submersible.
The bigger MAC-ROV can be tether
deployed from the surface to 300m
in which case a portable surface
package weighs around 300kg.
Larger systems designed for work in
up to 6000m can also be housed in
a 20ft ISO container. When arriving
on site, the MAC-ROV, with its TMS,
LARS, umbilical winch, rack-packed
controls and interconnects, can be
easily configured.
The same equipment can be
housed in a specially designed 20ft
DNV 2.7-1 container. This contains
a 3m-reach telescopic LARS, and
an air conditioned 2 man control
room with window end location
umbilical winch, power unit and
small workshop. Excluding the
container, a 6000m system weighs
only 5000kg.
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News: Subsea Robotics
AUV LARS
Osbit, the subsea engineering
and technology company, has
successfully delivered two bespoke
subsystems for an Autonomous
Underwater Vehicle (AUV),
operated by subsea and seabed
intervention company Modus.
Osbit has designed and
manufactured a floating launch
dock and a sea parking garage
to meet Modus’s launch and
recovery requirements for its Saab

Hose Cutting
Sabertooth hybrid AUV, a lightweight
underwater platform used for
survey, inspection and other light
intervention tasks.
Osbit’s floating launch dock, which
is suitable for use when the AUV
is both tethered and untethered,
enables the operator to deploy the
vehicle and also return it to the deck
of the ship. The dock is submerged
in the sea as the AUV leaves and
returns, and partially fills with air

to allow collection from the water
surface.
The subsea parking garage provides
a safe haven for the AUV when not
operational and allows the operator
to deploy the AUV at a specific
location without having to maintain
a presence there. When it has
completed its automated tasks, the
AUV returns to the garage and safely
awaits recovery at a time convenient
for the operator.

floating launch dock

HiSAS-equipped Hugin AUV Chercheur added to OFG fleet
OFG has invested in a
3000m-rated Hugin AUV.
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The AUV Chercheur is equipped
with an unsurpassed sensor and
software suite for extremely
efficient inspection of pipelines
and infrastructure, pipeline route
studies, site geohazard surveys,
environmental monitoring
surveys, and other seafloorbased applications such as UXO,
archeology, salvage, and minerals
exploration.
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Chercheur is equipped with
state of the art high resolution
interferometric synthetic aperture
sonar (HiSAS), the latest in
technology multibeam echosounder
EM2040, a sub-bottom profiler,
a comprehensive environmental
geochemical sensing suite, a high
resolution still photography camera,
and an OFG Self-Compensating
Magnetometer (SCM) system.
Chercheur is the most advanced
subsea survey platform, and comes

complete with all ancillary sensors
to guarantee precision navigation
and positioning.
The high resolution imagery
produced by the HiSAS system gives
offshore oil and gas companies
the ability to build and maintain
a precise GIS database of the
positions and conditions of their
seafloor assets, natural features,
marine archeology inventories,
UXOs and other features of interest
such as plumes.

Cutting off 194 grouting hoses
from 97 structures in 24 days, DCN
Diving deployed a compact version
of a Saab Seaeye Cougar XT,
measuring just 1.3m x 0.78m, for
a work task typically undertaken
by much larger systems - with
considerable savings in costs.
The success of the project came
from incorporating a tooling
package created by DCN Diving
into their Cougar XT Compact, a
robotic system specially designed
for handling strong currents
around wind farms with its six
thruster power and low profile
structure.
Netherlands-based DCN’s low cost
solution for removing the grouting
hoses following installation of
transition pieces on top of the
mono-piles at the Godewind 1 & 2
Windfarms, came from combining
a Seaeye hydraulic power pack
with a miniBOOSTER and a TNT
Rescue ‘Jaws of Life’ hydraulic
rescue cutter to create a uniquely
powerful and effective system.
The task for the compact Cougar
also included offloading 58 tons of
the grouting hose into containers.
The result was a task completed
on time, within budget, and to the
full satisfaction of the customer,
says Fred Bosman, ROV operations
manager at DCN Diving who
explained the technique used:
“We first attached an hydraulic
clamp on the upper part of
the grouting hose, which was
connected to both Cougar and
vessel crane. Once the clamp was
secured to the grouting hose the
ROV was pulled back from the

Underwater cutting clamp

clamp so the hose was no longer
connected to the ROV but only to the
vessel crane.
“Our next step was to cut the hose as
close as possible to the lower side of
the hose, and the last highest cut just
underneath the coupling. At this time
the hose was no longer connected
to the structure and the vessel crane
recovered the hose to the deck where
it was stored in an open-top container
until off-loaded in port.

architecture and windfarmrelevant design for their needs by
harnessing the vehicle’s exceptional
power, precise control and lowprofile design that minimises
the effect of current and a small
diameter tether that reduces the
effect of drag .

“Depending on how close we could
position the cutter to the couplings,
the remaining hose lengths were
about 6m long and weighed about
300kg each.”
From the start, DCN Diving were
confident they could creatively
exploit the Cougar’s technological
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Autonaut
AutoNaut in Unmanned Warrior
The AutoNaut 5m was deployed with a state of the
art sensor payload in the anti-submarine warfare
ASW theme of Unmanned Warrior 2016 exercise.
Designed and built in the UK, AutoNaut is
an unmanned surface vessel which uses the
motion from the ocean to propel itself forward.
The patented ‘Wave Foil Technology’ fitted to
AutoNaut enables offshore deployments for
multiple months harvesting data from the ocean.
As AutoNaut does not have an engine it is silent,
so is the perfect platform from which to deploy
passive acoustic monitoring (PAM) hydrophone
arrays, providing a covert acoustic intelligence
(AcInt) capability. All the energy generated by
solar panels on the deck is delivered to onboard
payloads, so a number of high tech sensors can be
persistently deployed offshore reducing cost and
risk relative to an equivalent manned vessel.
Before the event, Dan Alldis, AutoNaut Ltd
Design Manager commented; “This is great
opportunity to demonstrate the AutoNaut in
a defence environment. We will deploy the
AutoNaut into the anti-submarine warfare (ASW)
theme of Unmanned Warrior, where we will
‘hunt’ a number of underwater targets in realistic
scenarios. We will also provide a wide range of
near real time sensor data to the Royal Navy
including: radar signal measurement, day and
low light 360° cameras and a multi-parameter
metocean sensor package.”
AutoNaut Ltd has been working with market
leading sensor providers in the UK. Seiche
Measurements has developed a state of the art
digital passive acoustic hydrophone array. The 25m
‘thin line’ array houses up to 32 passive acoustic
hydrophones, which can be individually tuned and
configured at any time by a remote operator.
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Phil Johnston, Business Development at Seiche
Measurements Ltd added: “The AutoNaut and our
digital array are the perfect match. AutoNaut’s
very low self-noise and the configurable
hydrophones provide a formidable ASW capability.
We are looking forward to deploying this array in
a simulated tactical environment, and hope we
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Contd
can demonstrate the effectiveness
of the AutoNaut/Digital Array
package.”
Teledyne Defence developed and
proven the Phobos Radar Threat
Warner system over a number of
years, and have been working with
AutoNaut Ltd to integrate it into the
AutoNaut platform.
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SeeByte in Unmanned Warrior
SeeByte demonstrated software solutions for unmanned systems as part
of the Royal Navy’s Unmanned Warrior exercise. The exercise featured
over 50 vehicles, sensors and systems and aimed to demonstrate neverseen-before capabilities in the field of autonomy and unmanned systems.

Wet mate connectors

SeeByte’s software forms the core components of the Hell Bay 4 and
MCM Challenge elements of Unmanned Warrior. The aim of these
exercises is to develop and push the capabilities of autonomous systems,
squad control and demonstrate how they may be applicable to defence
applications.

Paddy Forrest, Head of Business
Development at Teledyne Defence
said: “Our Phobos system provides
a real time signal detection,
measurement, and analysis
capability between 2 – 18GHz.
Phobos can detect and categorise
multiple radar emitters, determine
their bearing from AutoNaut, and
ascertain if friendly or hostile. This
information could prove to be an
excellent asset for the collection
of intelligence, surveillance and
reconnaissance (ISR) data.”

As part of the MCM Theme, SeeByte was partnered with BAE Systems,
QinetiQ and Thales to demonstrate the Maritime Autonomous Platform
Exploitation (MAPLE) project. SeeByte enhanced its fleet management
system to provide enhanced autonomous capabilities for UUVs as its
contribution for this project. This is a critical capability required in order to
field UUVs alongside other assets.

AutoNaut Ltd has also integrated
the YSI EXO2 Sonde multiparameter water quality and
oceanographic sensor. Provided
by Xylem Analytics UK, this sensor
coupled with a weather station
can feed valuable in situ metocean
measurements. David Goldsmith is
the Director of Ocean and Coastal
Business at Xylem Analytics UK
and said “The EXO2 Sonde sensor
package is a great fit within the
AutoNaut, as it can pack a number
of useful sensors into a small, low
power instrument, especially useful
for deployment in small unmanned
vehicles. The EXO2 Sonde can
deliver a wide range of data,
including dissolved oxygen (DO),
pH, conductivity and temperature,
all valuable for the Geospacial
Intelligence (GeoInt) theme at
Unmanned Warrior."

Adapting to the environment is a critical part of the technology capability
which will be demonstrated during Hell Bay 4 which is run in conjunction
with The Technical Cooperation Program. TTCP is an international
organization that collaborates in a number of areas: defence scientific and
technical information exchange, program harmonization and alignment,
and shared research activities for the governments of United States,
United Kingdom, Canada, Australia and New Zealand.

Recognised throughout
the industry

MAPLE enables control of a fleet of UUVs from a single workstation, fully
integrated with the RN deployed Combat Management System, through
definition available assets, mission goals and objectives and no-go areas.
This is a much simpler process than having to define long sequences
of waypoints for each of the UUVs. Fleet operators will also be able to
adapt the paths and behaviours of the vehicles in the squad according to
feedback from the environment.

Full range of
ethernet connectors

35 year track record

In Hell Bay 4, SeeByte supported the US Navy Lab of Space & Naval
Warfare Systems Command Warfare Center Systems Center Pacific
(SPAWAR-SSCPAC), the Defence Research and Development Canada
(DRDC) and the UK’s Defence Science and Technology Lab (Dstl).
SeeByte’s Neptune software formed the basis of the autonomy engine
of the Maritime Architecture Framework (MAF) to facilitate autonomous
collaboration between unmanned assets from multiple nations. MAF
provides advanced autonomous capabilities and allows fleets of UXVs,
both surface and subsurface, to be managed from a single command
station. The main focus was over-the-horizon multi-squad operations
allowing autonomous marine assets, both subsea and surface, to
communicate and report on shore via an unmanned aerial vehicle.
SeeByte also provided signal processing solutions for Automatic Target
Recognition of live sidescan feeds.
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1000 Days of Unmanned Operations
ASV Global has reached the
landmark of 1000 days of
unmanned operations.
The milestone was reached during
the Unmanned Warrior 2016
event which saw more than 50
unmanned vehicles operating in a
variety of themed activities. The
event enabled the Royal Navy to
see first-hand how these types
of systems and sensors could
integrate into current and future
operations.

A number of ASV Global developed
vehicles and systems participated in the
event including converted vessels such
as BAE Systems’ Pacific 950 and Pacific
24 RIBs and Dstl’s Maritime Autonomy
Surface Testbed (MAST) based on the
innovative ‘Bladerunner’ hull shape.
The event also showcased vehicles
designed and built by ASV Global
including the commercial vehicle
C-Worker 5 and Thales’ mine
countermeasures demonstrator
platform ‘Halcyon’.
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Aberdeen Evening Meeting
Subsea Engineering Past, Present and Future

News: Subsea Robotics

Wednesday 16 November 2016
Registration 5.30pm - Presentations 6pm Buffet 7pm

Cutter

New SeaLite
is backed by a two-year limited
warranty.
The LED SeaLite has up to
9000 lumens with either a
flood or spot beam pattern.
The compact design weighs
as little as 240g in water.
It measures 78.7 mm in
diameter and 88.5 mm long in
a flood configuration without a
connector.

The new LED SeaLite

Specifically developed to exceed
current market demands, the
new LED SeaLite delivers a highperformance, field serviceable, and
affordable subsea light.

This light uses a hard anodized 6013
aluminum housing and is depth rated
to 6000m with a standard sapphire
port and 3000m with an acrylic port.

Both the LSL-1000 and LSL-2000
models have wide range inputs and
low inrush current. No soldered wire
connections or specialized tools
This light’s durable design, for which required makes the LED SeaLite fully
DeepSea Power & Light is known,
field serviceable.

Fleet Expansion

Independent subsea remotely
operated vehicle (ROV) service
provider ROVOP has expanded its
fleet of ROVs for the US region.
The company has taken delivery of
a new vehicle which will be the first
of its kind for the Gulf of Mexico
(GoM) and, in a direct response to
market conditions, is set to help
operators reduce costs by 40%.
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The commercially-proven Seaeye
Leopard electric work class ROV,
the most powerful vehicle for its
size in the world, adds to ROVOP’s
existing capability at its Houston
base.
Wayne Betts, President of ROVOP
Inc., said: “The latest investment
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further strengthens our long
established working relationship with
Saab Seaeye.
The Leopard system can reduce
costs by 40% in comparison with
traditional ROV systems, both in
terms of equipment and personnel
costs.
“ROVOP has realigned its service
offering to ensure we are
competitive, versatile and flexible
to meet our clients’ requirements in
this challenging market. R
ecent contract wins, coupled with
an ongoing demand across our fleet,
makes it clear how our adaptable
and customer-centric approach
works.

Allspeeds has produced its
largest standard Webtool
fibre rope cutter so far. The
Webtool SL165 softline ROV
tool is capable of cutting soft
and fibre ropes up to 165mm
diameter. It can be deployed
either on the manipulator
arm of a work class ROV or
integrated within a maritime
handling system. In both
cases, the cutter operates at
any water depth.
Fibre rope is widely used
in subsea anchoring,
equipment deployment
and construction, as an
alternative to steel wire. The
need to handle higher loads
has prompted the use of
larger diameter ropes. In the
event, the rope needs to be
cut, the Webtool guillotine
cutting action offers a quick
and efficient solution, cutting
the softline within a few
seconds.
Made from
lightweight
aluminium, the
Webtool SL165
weighs 49.8Kg
in air (33.5Kg
in water) and
uses 690 bar
maximum
input
pressure.
An optional
hydraulic
intensifier is
available.

The SL165

The Sir Ian Wood Building, RGU
Garthdee Road Aberdeen, AB10 7QB United Kingdom

Registration Fees
SUT Members: £15

Non-Members: £25

Student Members: £7.50

inclusive of VAT

Payment online at www.sut.org/events or on the door
In this, the 50th anniversary year since the formation of the SUT, it seems appropriate to reflect on how underwater
intervention and engineering has evolved during the decades to where we are now, and also to offer a flavor of some
of the new technology that is likely to become an important contributor to future subsea developments.
To provide a unique insight, based on first-hand experience gained over many years of service in the industry we
have three eminently experienced speakers covering arguably the foundation disciplines of Diving Technology,
ROV Operations and the more recent use of Autonomous Underwater Vehicles.
• SUT+ is the official group for developing professional’s working in underwater technology, ocean science and
subsea engineering. SUT+ organise technical and social events in a range of formats to support the education
and career development of our members especially with the decline in Oil price and the impact it has had on
graduates.
• Our aim is to facilitate personal development and encourage networking by providing a platform out with the
traditional office environment.
Chairman Phill Roberts - Wood Group
Using the evening’s theme of “Subsea Engineering Past, Present and Future” the speakers are as follows:
Martin Dane; FCMI, AFNI, Oildive – Oilfield Manned Diving
This presentation is aimed at giving a brief and easily digested history of diving and diving related equipment
from the early days in the Southern North Sea up to present times. It will also touch on some of the important
lessons learned, legislation and future developments.
Jim Mann; JMC Ltd - Intervention by Remote Technology
In keeping with the plan for this evening’s meeting; this presentation on intervention utilising remote technology
will look at the development of the ROV capability over the decades, providing something for everyone engaged
in the provision of underwater intervention solutions.
Peter Bennett; Kongsberg Maritime Ltd – AUV Technology, past, present and future
This presentation looks at how AUV technology has developed over the years to where we are today, with
examples of how the technology is currently utilised. Also looking forward to where AUV technology is heading
and how it may be utilised in the future.

E: events@sut.org
T: 01224 823637
W: www.sut.org/events
SUT, Enterprise Centre, Exploration Drive, Bridge of Don, Aberdeen AB23 8GX

www.sut.org
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Surveyor Interceptor in the Black Sea
Surveyor Interceptor launched from the Stril Explorer

During MMT's participation in the MAP project,
the Surveyor Interceptor ROV (SROV) was used for
geophysical surveys to detect former land surfaces
buried below the current seabed.
It set new records for both depth of 1800m and
sustained speed over 6kts and covered a distance of
1000km.

Down to 1670m below the surface in the Black sea,
over 40 shipwrecks were found and some had never
been seen before.

GOSL Nexus USBL
Geodetic Offshore Services Ltd
(GOSL), a major operator in the
Nigerian energy industry, has
purchased two Applied Acoustics’
Nexus USBL positioning systems
to deploy on its various offshore
projects including underwater
installation, diver monitoring,
seabed surveys and ROV
operations.

Thanks to the anoxic conditions of the Black Sea, the
preservation was good and this expedition provided
new data on the maritime interconnectivity of Black Sea
coastal communities.
Photogrammetric model of an Ottoman Shipwreck

Emanuel Ekpeyong, Managing
Director at GOSL, is more than
satisfied with both the versatility
and flexibility of the rack-mount
USBL system; “The Nexus system
has been mobilised as a standalone underwater positioning
reference, back-up reference
to vessel DP system and, in a
complex setup, utilised with other
equipment.
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1000 Series beacon on GOSL's Argus
Mariner XXL52
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Its compatibility with the
additional systems we own is a
real plus,” he said.

The company deploys its Nexus
USBL systems with 1000 Series
Mini positioning beacons and
the smaller 200 Series Micro
beacons from Applied Acoustics.
The larger beacons are
most often mounted on
the GOSL work class
ROVs, such as its Argus
Mariner or its Super
Mohawk , but are
also used to track
divers during
inspection work,
for example
during a subsea
hose change
out project that
took place in
waters offshore
Equatorial Guinea.

1000 Series beacon
on a diver's jacket
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Unmanned Vessels
The First Unmanned and
Fully-Automated Vessel for
Offshore Operations

Artists impression of the ‘Hrönn’

The UK’s Automated Ships Ltd
(an M Subs Ltd subsidiary) and
Norway’s Kongsberg Maritime
have signed a Memorandum
of Understanding to build the
world’s first unmanned and fullyautomated vessel for offshore
operations.
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In January 2017, Automated Ships
will contract the ‘Hrönn’, which will
be designed and built in Norway in
cooperation with KONGSBERG. Sea
trials will take place in Norway’s
newly designated automated
vessel test bed in the Trondheim
fjord and will be conducted
under the auspices of DNV GL
and the Norwegian Maritime
Authority (NMA). The Hrönn will
ultimately be classed and flagged,
respectively.
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Currently, only small unmanned
boats are being utilised for near
shore operations but there are no
technical limitations to constructing
large, unmanned and automated
systems. The only impediments are
regulatory, but with the participation
of DNV GL and the NMA, and
Norwegian and UK companies and
institutions, it will be possible to
rapidly and at low-cost be the first
to market with a full-size unmanned
ship.
Hrönn is a light-duty, offshore utility
ship servicing the offshore energy,
scientific/hydrographic and offshore
fish-farming industries. Its intended
uses include but are not limited to:
Survey, ROV (Remotely Operated
Vehicle) and AUV (Autonomous
Underwater Vehicle) Launch and

Recovery, light intermodal cargo
delivery and delivery to offshore
installations, and open-water fish
farm support.
The vessel can also be utilised as
a standby vessel, able to provide
firefighting support to an offshore
platform working in cooperation
with manned vessels.
Automated Ships Ltd is currently in
discussion with several end-users
that will act as early-adopters and to
establish a base-rate for operations
and secure contracts for Hrönn
offshore, in the near future.
Hrönn will initially operate and
function primarily as a remotely
piloted ship, in Man-in-the-Loop
Control mode, but will transition

to fully automated, and ultimately
autonomous operations as the
control algorithms are developed
concurrently during remotely piloted
operations.
Automated Ships will be the primary
integrator, project manager and
ship-owner of this world’s first fully
automated and unmanned ship
for commercial use. The project
will leverage existing technology
to develop a robust, flexible and
low-cost ship to become the
market leader and offer not only
a capable work-boat but provide
an unparalleled R&D asset for
the furtherance of this emerging
industry sector.
KONGSBERG’s role in the project
is to deliver all major marine

equipment necessary for the design,
construction and operation of
Hrönn. The leading global maritime
technology manufacturer will deliver
all systems for dynamic positioning
and navigation, satellite and position
reference, marine automation and
communication.
All vessel control systems including
K-Pos dynamic positioning, K-Chief
automation and K-Bridge ECDIS
will be replicated at an Onshore
Control Centre, allowing full remote
operations of the Hrönn.
“The advantages of unmanned ships
are manifold, but primarily centre
on the safe guarding of life and
reduction in the cost of production
and operations; removing people
from the hazardous environment of

at-sea operations and re-employing
them on-shore to monitor and
operate robotic vessels remotely,
along with the significantly
decreased cost in constructing
ships, will revolutionise the marine
industry,” said Managing Director
Brett A. Phaneuf of Automated
Ships Ltd.
“Research, innovation and
technology development are at
the core of DNV GL's businessdevelopment philosophy. In
general, we are widely involved in
the qualification of new shipping
technology. Increased automation
combined with remote monitoring
and control is an inevitable trend
and has the potential to create safer
and more efficient transport and
operations at sea.
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Stobot
Red Marine has unveiled an
new development to address a
key challenge facing the nuclear
decommissioning sector.
The Stobot is an innovative
submersible vehicle concept
which can be used to remove
sludge, residuals and debris

from storage ponds at nuclear power
stations.
The 2m long tracked vehicle can
excavate sludge using both a
backhoe and a front mounted spade
arrangement. Material is then
transported via a robust conveyor to a
skip system which is used to transfer
the excavated sludge to the surface.

The STOBOT is a versatile and robust
work platform with significantly more
load capacity than a traditional flying
ROV. It can also be reconfigured
to complete a wide range of pond
engineering tasks including cutting,
drilling and breaking.
Below: The Stobot. Right Rear view showing
retrievable bucket
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News: Subsea Robotics
Docking Head

MacArtney has developed a
new docking head to ensure
optimum handling of the Schmidt
Ocean Institute's ROV SuBastian
on board the R/V Falkor. ROV
SuBastian is a new underwater
robotic vehicle equipped with
a modular frame to provide
scientists with a flexible vehicle
for ocean exploration like eg, the
link between interfacial processes
at the sea surface and marine
biogeochemical cycles, air-sea
interactions and climate. The aim
is to increase understanding of
the environment.
The MacArtney MERMAC D
docking head has been designed
featuring a special property,
viz. a single suspension point.
In consequence, its design and
functionality ensure safe launch
and recovery of the ROV system
as well as stability and steadiness
in heavy seas with no unexpected
movement of the systems.
The docking head is fitted with
a sheave being capable of
translating position within its
plane or rotation so as to alter the
placement of its axis of rotation.
This allows the docking head to
safely accommodate trouble-free
passage.
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Recent testing and integration
in the open ocean of the ROV
SuBastian from aboard its 272
ft oceanographic research
vessel Falkor turned out very
satisfactorily placing SuBastian
in real-world conditions,
demonstrating its functionality
as a modern research tool with
innovative systems.
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MacArtney also supplied a
MERMAC R30 AHC winch as well
as an A-frame.
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Subsea Survey and OSIG
Coastal Monitoring

First LISST-VSF in Europe

Subsea Survey and OSIG

A specialised instrument made
specifically for the ocean optics
community has been manufactured
by German Centre for Materials
and Coastal Research. This provides
a scientific basis for sustainable
development and future-oriented
coastal management.
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As a hot spot for species diversity
and exchange processes, coastal
areas represent an important
area of research. One such group
involved in the analysis and
assessment is the HelmholtzZentrum Geesthacht, German
Centre for Materials and Coastal
Research.
They plan to deploy a Sequoia
LISST-VSF as a monitor and in
situ optical sensor for measuring
the volume scattering function
(VSF) of particles. The LISST-VSF
from Sequoia is the world’s first
commercially available submersible

Fugro’s coastal oceanographic team has been awarded
a contract by England’s Regional Coastal Monitoring
Programmes (RCMP) for a further five years to manage the
Southwest, Northwest and Northeast regional programmes.
The network monitors 5672km of English coastline.
Operated by six lead authorities, the RCMP network
continuously observes and records coastal processes,
providing data to support shoreline management plans,
coastal defence strategies and operational management of
coastal protection and flood defence.
Fugro is already familiar with the programmes having
installed and maintained oceanographic and meteorological
equipment under contracts dating back to 2003 and
covering five of the country’s six regions.
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instrument for measuring the VSF
of water in situ.

size of sediment, plankton and oil
droplets in any water body.

This Sequoia instrument is available
through MacArtney Underwater
Technology. It marks the first LISSTVSF sale to the European market
by the company in its role as an
exclusive representative of Sequoia
Scientific products in the Nordic
countries and Germany.

"It is a very specialised instrument
that measures laser light scattering
from 0.1 to 150deg," said a
source. "This dynamic and angular
range in VSF measurements is
being extended via laser power
modulation."

LISSTs are used for environmental
monitoring, industrial and
scientific applications across the
globe. They have a wide range
of applications from hydropower
turbine monitoring to optimisation
of drilling operations.
Thus, the submersible LISSTs
help marine optics researchers
like engineers, scientists and
monitoring agencies reliably
measure the optical properties of
water and the concentration and

Data is collected from small and
large angles in a single data stream,
including depth and temperature.
The instrument has a sampling rate
at 3 seconds per measurement set
and provides daylight rejection by
laser modulation.
The LISST-VSF has a unique
capability to measure polarised
light scattering of both forward
and backward scattered light in
situ. This enables scientists to
develop better light scattering
models.

Fugro maintains 30 wave buoys, two
seabed mounted acoustic Doppler
current profilers (ADCPs), 12 tide
gauges and 13 meteorological stations,
and provides constant monitoring of all
real-time instruments, whilst facilitating
the transfer of data to the Channel
Coastal Observatory (CCO) website.
Using its in-house software it
undertakes automated quality checks
on incoming data and monitors
equipment integrity. In addition to realtime data provision, Fugro also provides
the RCMP with a comprehensive data
processing and reporting service.
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LISST-VSF
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Equipment
Modular Sonar Technology
Teledyne RESON has introduced four new multibeam
sonar systems: the Integrated Dual Head SeaBat
T20-R & T50-R and the modular SeaBat T20-R &
T50-R Multibeam Sonars. These new multibeam
sonars are all built on the cutting edge SeaBat
T-series platform which delivers high data quality,
enhanced sonar capabilities and a
selection of sonar processors.
The new Rack-Mounted
Sonar Processor (RSP)
forms the basis of the
SeaBat T20-R, SeaBat
T50-R single head
and the Integrated
Dual Head products.
The RSP comes
with an optional
industry leading
Inertial Navigation
System (INS) for
accurate sensor time
tagging and motion
stabilization securing
minimal interfacing.
The INS is fully integrated in the RSP which in total
only occupies 2U in an industry standard 19’’ rack
allowing you to save valuable rack space.
Ultimate flexibility
The SeaBat T-Series is a unique modularized sonar
concept with a distinct design which allows you
to build a survey solution based on compact highresolution sonars which can be scaled to match
the needs from smaller survey platforms to larger
vessels.
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The family includes the SeaBat T20 and T50 sonar
receivers, the highly Portable Sonar Processor (PSP)
and the new Rack-Mounted Sonar Processor RSP. The
modular design allows you to start out with a smaller
SeaBat T20 and later upgrade your sonar simply by
replacing the receiver array. Changing configurations
between the super compact and lightweight 1o T20
configuration and the ultra-high resolution 0.5o T50
configuration is easy with the user friendly SeaBat
Updater software.
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The new Integrated Dual Head SeaBat T20-R (IDH) and
T50-R (IDH) are complete multibeam sonar survey
systems, with one rack-mounted sonar processor
running one fully integrated dual head sonar system. We
now provide maximized swath coverage of 220 degree
and 1024 beams with advanced beam forming options.
The built-in INS is pre-configured which together
with the incredibly clean data makes the system easy
mobilize and easy to use, allowing you to provide survey
deliverables faster than ever before.

MacArtney Markets Measuring Buoy
Transmitting turbidity data every half hour and being
anchored with a 100kg weight: a buoy intended for
long-term turbidity measurements has seen the light of
day.
Dredging is a common and economically viable
solution for the removal and subsequent treatment
of contaminated sediment. MacArtney’s German
subsidiary, MBT GmbH, has manufactured a turbidity
monitoring buoy, which is intended for deployment
for accompanying environmental monitoring during
dredging.
Being deployed as a surface buoy, the compact sized,
autonomous buoy system intended for determining
turbidity in coastal water areas. It consists of a yellow
body manufactured from durable glass reinforced
plastic (GRP), a turbidity sensor, a rechargeable battery
pack and a data logger with integrated Inmarsat
modem.
In order to fulfill safety regulations, the buoy is
equipped with a white flashing LED light which is
automatically switched on under low light conditions.
The system is capable of 14 days of autonomous
operation before the batteries require recharging or
replacing.

The AQUAlogger 210 TYT turbidity sensor allows four
measuring ranges that can be selected automatically.
To avoid biological growth on the optical window, the
instrument is equipped with an antifouling wiper. The sensor
is protected by a cage firmly attached to the buoyant body.
The buoy and the data acquisition system has an open
architecture that allows for integration of other types of
sensors like CTDs, fluorometers, etc. The hollow interior
of the buoy contains the satellite modem installed for
data transmission. The logger sends turbidity data at a
predetermined interval on the satellite modem to the
MacArtney developed ’MetOcean Gateway’ portal, a web
based data acquisition and data storage system, that forms
an integral part of the buoy system.
The buoy is also available with a cellular data transmission
system.
"The buoy can be used via the satellite data service
anywhere in the world," said Torsten Turla, Managing
Director of MacArtney Germany.
"This new piece of maritime technology equipment is the
result of excellent teamwork between departments. So
far, one German customer has already taken delivery of 15
buoys."
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Lyra
Scientists from the Centre for
Environment, Fisheries and
Aquaculture Science (Cefas) have
deployed their Wave Glider to
track and sample algal blooms in
the North Sea. In doing so, they
conducted the worlds first “ondemand” autonomous marine
water sampling operation.

The Wave Glider is novel
autonomous surface vehicle
developed by Liquid Robotics. The
self-sustaining vehicle is powered
by a combination of waves and
solar energy. The sun provides a
112W power source for the sensory
and navigation equipment while
a 1.07m-wide winged subsea

component connected to the 3.1m
long floating hull by a 8m long
tether, provides the propulsion by
essentially acting as an underwater
kite.

data logger are routinely sent back
to land via iridium or, when in
range, a 3G mobile phone network.

Sensor array at the base of the Lyra

From an engineering viewpoint,
the aim of the project was to
discover how the Lyra behaved
when deployed over an extended
duration (48 days) in the
challenging waters of the North
Sea. It would have to contend with
working in areas of strong currents,
navigate around sand banks and
follow tracks avoiding light-medium
shipping and stationary gas
platforms.

was also retrofitted with an arsenal
of commercial and proprietary water
measurement devices protruding
from under the hull and on the
vehicle's surface. Oceanographic and
navigational data from its central

Cefas wanted to test the longterm efficacy of its oceanographic
devices and the ability of Lyra's
communications and navigation
systems to work and transmit data
throughout the 2700km journey.

As this robotic vehicle does not
require the constant support from
a mother vessel, it is seen as a
Wave Glider Lyra aboard the
THV Alert following recovery
20 miles off Lowestoft

O2 Sensor

Lens
Wiper

Optical
Backscatter

Chlorophyll

particularly cost-effective way of
carrying out marine surveys.
In addition to the standard
navigation and communications
equipment, Cefas' Wave Glider, Lyra,

Conductivity/
Temperature

In order to navigate between
waypoints around structures and to
avoid storm systems, Lyra needed
to be monitored around the clock.
With this facility being unavailable
to Cefas, the body commissioned
Liquid Robotics' Operations team
to control the vehicle remotely
from its California base 9000km
away.
From a biological research
viewpoint, the mission was
designed to locate algal blooms,
particularly, Karenia sp. This
dinoflagellate is responsible for
the coastal infestations sometimes
known as red tides.
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The yellow track is the path of the Lyra. It is sometimes prevented from
moving in a straight direction by strong currents
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These algae are known to produce
toxins that can cause significant
mortality in fish, particularly caged,
farmed fish which are unable to
escape the bloom.
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Lyra
"It is possible to detect blooms by
imaging satellites," said Dr David
Pearce, Cefas' Marine Observations
Systems Manager and the officer
in command of this mission, "but
the problem is that these colonies
are transient can often dissipate by
the time the satellite re-images the
coordinates on the next cloud-free
day. Their disappearance may be
due to predation, shrinking due to
a diminishing supply of nutrients
or simply sinking below the water
surface."
The project commenced by
deploying Lyra about 60km off
Lincolnshire, UK coastline in the
southern North Sea by RV Cefas
Endeavour.
"Experimental satellite imagery
provided by NEODAAS, Plymouth
Marine Laboratory, suggested
the appearance of a bloom near
the Farne island off the Northern
coast of England," said Pearce. "We
dispatched the vehicle northwards
on a track skirting the margins
of the Dogger Bank subsea sand
dunes. When on site, we patrolled
the target area for a couple of days,
being careful not to get the vehicle
too near the shore.

Lyra maps a small Karenia bloom North of the Dogger Bank
direction. This time we were in luck.
"As we neared the site, our
chlorophyll fluorescence sensor
on Lyra started to detect the
presence of the algal bloom. We
began to sail Lyra in circles in and
out of the bloom's boundaries to
map its extent. We also took water
samples."
Cefas engineers originally
developed its integrated water
sampler in-house for use on
their environmental monitoring
SmartBuoys. This Cefas
water sampler comes in two
configurations, the original 11-port

unit and a larger 15-port device. A
peristaltic pump introduces water
samples into clean parenteral
nutrition medical bags. The sampler
is also fitted with a purge port to
minimise cross-contamination.
Historically, the sampling times
are pre-set prior to the vehicle is
launched.
"Such a programmable system
may be suitable for the majority
of operations but we were looking
for opportunistic water sampling.
Working in algal blooms required a
more spontaneous capture system.
"We contacted RS Aqua, distributors
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For the first time, this new software
interface package allowed the
water pump to be triggered by a
satellite signal sent from a webbased interface on my mobile
phone and not by a pre-set timer.
"In addition, the autonomous
water sampling system's pump
can be reversed," said Pearce.
"This means that should a future
operation demand it, Lyra could
eject tracer chemicals from the
fluid storage area into the water.
"The new software also improved
the efficiency of the entire system.
In cases such as these sampling
cannot be carried out in daylight as
the chlorophyll fluorescence signal
is quenched by the ambient light.
This new on-demand signalling
system now allows sampling to be
concentrated in the dark.

"While this search proved fruitless,
one morning the satellite image
unexpectedly revealed a stronger
bloom around 170km away but
much further out to sea" said
Pearce. "We turned Lyra around
and followed a south easterly
MODIS Aqua experimental satellite
image showing possible Karenia
blooms north and south of the Dogger
(2016-09-01)-courtesy of NEODAAS,
Plymouth Marine Laboratory

for Liquid Robotic and through
them, we were able to commission
software through Columnsoft Ltd
to both optimise the sample taking
and improve the running of Lyra's
sampling systems in general.

Operation

The Cefas water sampler fitted to Lyra with 11 filled bags following recovery

"After piloting, the highest cost of
running Lyra offshore is the Iridium
system used to communicate
with land," continued Pearce. "It
is rarely necessary to transmit all
captured data, such as roll or pitch,
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Subsea

Lyra

Awareness Course

every time a satellite connection is
made.

closer to £1000 a day. Its value,
however, is a trade-off.

"By being more judicious in selecting
what is transmitted, such as basic
location and occasionally, battery
voltage readings while Lyra is in
transit, and increasing the sampling
rates only when entering a zone of
interest, it has the potential to make
cost savings. The vehicle sails at
couple of hundred metres every five
minutes So that’s resolution that is
available."

"The time it took for Lyra to travel
from the Farne Islands to the algal
bloom was 3 days whereas the same
journey would take less than 12
hours by boat.

Gathering 11 samples, Lyra returned
past the Southern basin gas fields,
and back to the Dowsing SmartBuoy
to recalibrate. It was picked up 20
miles from Cefas' Lowestoft base 48
days after it was first launched.

"We see one cost saving application
is running the RV Cefas Endeavour
and Lyra, working in parallel to carry
out complementary surveys . In
this scenario, the Endeavour could
arrive at a site to conduct the major
part of the work and launch the
Wave Glider, say, to carry out ADCP
surveys at its own slower pace.

"Lyra represents a good saving in
specific applications when compared
with using a surface vessel," said
Pearce.

Another issue with the Wave Glider
is that it is very difficult to see when
submerged in the water, especially
with its black anti-fouling coating.
The vehicle incorporates a number
of tools to avoid collision with
passing shipping.

"The cost of running a research
vessel is in the order of £15000 a
day. For a Wave Glider, including the
cost of 24hr remote piloting from
California, satellite communications,
depreciation etc, this works out

It is fitted with a navigation light
but instead its own radar system,
Lyra depends on an AIS receiver to
identify other vessels in the area.
With this information, Lyra's pilots
can take evasive action if required
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Putford Achilles investigates Lyra as it passes the Babbage gas field in the
Southern North Sea
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" She is also fitted with a radar target
enhancer. This simple device works
by detecting radar signals from other
vessels," said Pearce. "It then amplifies
this signal and re-transmits it so the
presence becomes clear on the ship's
radar screen.
"Ironically, detecting presence of a signal
but lack of a physical shape often leads
to the ship changing course, sailing to
the source to investigate this anomaly.
If a ship approaches the Wave Glider,
in-built auto avoidance software sensors
can command the vehicle to turn away.
"Such an instance happened in the
early hours of one morning when the
emergency response and rescue vessel
Vos Fairness, presumably en route to a
North Sea platform, turned around to
investigate Lyra.
"I quickly contacted Vroon to pass a
message to the vessel. A similar incident
carried out with the Putford Achilles
standby vessel on duty at the Babbage field.

11th to 15th December, 2016
Dusit Thani Hotel -Cairo - Eygpt

Objectives
▸ This five‐day Course has been designed to be

suitable for contractors, engineers, operators
and those new to the offshore industry, those
transferring from other disciplines within the
industry and those who have worked in subsea
previously but would benefit from a efresher
course and exposure to the latest technology.

▸ Whilst most of the course will be presented in

a ‘classroom’ environment, the sessions will
be interactive, with the opportunity to ask
questions and discuss what has been learnt.
In particular, hands‐on and visual components
have been included wherever possible to
enable delegates to view sofware models and
products designed for subsea service.

"The alertness of the marine community
is very gratifying and these are people
that we will be speaking to before
future missions. If Lyra gets in trouble,
these organisations are in the correct
geographic locations to help us and also
have exactly the right equipment to lift it
on board.
"As Wave Gliders are used more, I
believe new opportunities for their
will open up. Already, companies are
speculating their role in aircraft tracking.
Land-based receivers can pick up
transmission signals form aircraft and
the same is true for Wave Gliders. When
operating in remote locations in open
water, this provides tracking coverage
that is otherwise unavailable.

For Registration & More Information
Please Contact:
Ms. Ireen Helmy
Mob.: +2 01123222219
Fax : +2 26147201
e‐mail: imagdy@ogs.com.eg

Sp eakers
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Glider Piloting Software

Teledyne Webb Research has released the Slocum
Fleet Mission Control Software (SFMC) glider piloting
software. This suite is used to manage multiple
Teledyne Slocum deployments around the world.
It builds on the traditional Dock Server software
application and provides a revolutionary web based
front end that allows for collaboration among multiple
glider pilots.
The new SFMC software suite offers customers some
key benefits including active vehicle tracking and

Dredge Monitorng

mission planning, consolidated data management,
the ability to access piloting tools from any platform
including tablets and smartphones, and increased
security with individual login accounts and multi-level
permission sets.
The software can be purchased on a yearly license for
existing gliders. A one year license is included with
the purchase of a new Slocum glider and dock server
application. Several packages are available with, and
without, data hosting options.

Echologger
EofE Ultrasonics has delivered ten sets of scanning
sonar Echologger MRS900 to Tetis Group. 2000m rated
ultra-compact scanning sonar will be installed on Tetis'
ROVs.
Echologger MRS900 is optimally design for underwater
vehicles with high scanning speed and high resolution
images. It is expected that more underwater vehicles
will adopt Echologger high resolution scanning
sonar RS900 as well as MRS900 for performance and
competitive prices.
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Echologger MRS900
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8 buoy platforms

Data buoy manufacturers OSIL has
supplied 8 buoy platforms to Jan
De Nul Group. The robust 1.2m
buoys will be used on different
dredging or renewables projects
as platforms for environmental
monitoring. Each buoy incorporates
a variety of sensors from different
manufacturers, including AML
Oceanographic, Campbell Scientific
and Nortek, with specialist seabed
frames for current monitoring
work.
OSIL specialises in providing
integrated solutions to customer
specifications, and has worked

closely with Jan De Nul Group to meet
the exact requirements of the systems
and the delivery times necessary.
The buoys are uniquely configured
to quickly and easily swap between
Iridium, UHF and GPRS telemetry
methods depending on what comms
systems are available at the current or
future installation locations.
Data from the buoy systems are
emailed to Jan De Nul project workers
while the low power telemetry
solution ensures a constant flow
of data from the sensors, allowing
remote control of measurement
interval and data reporting schedules.

The 1.2m buoys are robust and
stable platforms for use in mixed
coastal environments and can be
moored in a variety of water depths
ranging from 3m to 50m.
The hull and top frame are
manufactured from rotationally
moulded polyethylene, with the hull
being filled for added security.
The top frame accommodates 4
solar panels, a built in radar reflector
and a St Andrews Cross that can fit
a wide range of antennae, light and
met sensor combinations to suit
requirements.
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LED SeaLite
For Today’s Subsea Market

Subsea Survey and OSIG
Gemini for Oceanscan

Fugro selects Sonardyne acoustics

Tritech has secured a deal with
Oceanscan for the purchase
of multiple Gemini 720is and
Narrow Beam Imaging (NBI) units
from the company’s range of
multibeam imaging sonars.

Brazil’s most advanced ROV
support vessel (RSV), the Fugro
Aquarius, has specified acoustic
positioning technology supplied by
Sonardyne Brasil Ltda., to support
its subsea inspection, repair and
maintenance activities in the
region.

The Gemini 720is, an upgrade of
the Gemini 720i, was launched
in March 2016 and combines
the benefits of high-definition
imaging with long-range target
detection making it ideal for
Autonomous Underwater Vehicle
(AUV) and ROV platforms,
including installation on pan and
tilt units.
Gemini 720is
The enhanced
electronics
offer real-time
visualisation
and a fast
update rate
of 30 Hz across
a 120 degree fieldof-view. The Gemini 720is
is also ideally suited for target
recognition, subsea monitoring
and inspection and obstacle
detection.

Already delivered and fully
commissioned, the Ranger 2 UltraShort BaseLine (USBL) system is
being used to track the precise
position of the vessel’s Work-class
ROVs in water depths of upto 3,000
metres. It is also providing the
vessel’s dynamic positioning (DP)
system with position reference
data to allow it to remain on-

Oceanscan has also invested in
the Gemini NBI which is suitable
for use in pipe and cable lay
tracking, ROV and AUV navigation
and mining visulation.
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The product produces an acoustic
image, cutting through water
with a narrow acoustic beam
and at a high refresh rate. Based
on the proven design of the
Gemini 720is, the NBI is able to
produce images with a 10mm
range resolution while the 0.5”
horizontal angular resolutions
results in an extremely sharp
sonar image.
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Fugro Aquarius

®

location whilst survey operations are
underway.
Launched in 2015, the 83m long
Fugro Aquarius has been designed
specifically for the Brazilian market
with over 60% of local content. This
April, Petrobras awarded the vessel a
one year contract to carry out work
including subsea video and data
acquisition, site investigations and
asset integrity monitoring.
For their new vessel, Fugro specified
that the Ranger 2 be configured with
Sonardyne’s deep water optimised
GyroUSBL 7000. The unique design
of GyroUSBL incorporates a USBL
transceiver and high survey-grade

Durable, Multipurpose Design

Value and Quality - Cost effective with a robust and compact design
Improved Performance - 9,000 lumens and up to 6,000 m depth rated
Versatile Applications - Wide range of AC and DC input with low inrush current
Dimming Control - RS232, RS485, Phase/Triac, 0-5V, 0-10V, 4-20mA
Fully Field Serviceable - No specialized tools required
Call today for more information:

1 800 487 3775

www.deepsea.com

sales@deepsea.com

STR Supply MRS
inertial sensor in the same
unit. This combination
increases precision by
eliminating common
sources of system error
such as lever arm offsets,
pole bending and ship
flexing.

Subsea Technology & Rentals (STR)
- global specialists in the design,
manufacture and rental of advanced
subsea technology for the offshore
energy industry are pleased to announce
a partnership agreement with USA based
Inertial Labs to distribute their innovative
motion reference systems.

Deployed through the
hull using a Sonardynebuilt machine, GyroUSBL
calculates the position of
the vessel’s two Fugro-built
150HP ROVs by measuring
the range and bearing
to the Wideband Mini
Transponder(WMT) fitted
to each vehicle. Small and
lightweight,
WMTs offer reliable tracking
performance in crowded
offshore environments
where multiple vessels
frequently conduct
simultaneous operations
in close proximity to each
other.

Inertial Labs’ newest product, the Motion
Reference Unit (MRU-B2), along with their
Enhanced Motion Reference Unit (MRU-E)
and (MRU-P) professional model will be
the latest products to join STR’s expanding
rental pool.
The Motion Reference Unit (MRU-B2),
is an inertial sensor-based orientation,
positioning, and control solution for
a diverse array of marine and subsea
applications.
It has been designed to meet the exacting
standards for heave, surge, sway, angular
rates, accelerations, heading, velocity
and positioning required by maritime and
hydrographic applications for any type of
device upon which it's mounted.
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Guidance Marine hires
Sonardyne charter
survey vessel

90

Sonardyne recently chartered one
of its Plymouth-based trials vessels
to Guidance Marine, the developer
of local position reference sensors
for Dynamic Positioning (DP) and
vessel control systems.
Echo Explorer, a 12m survey-class
catamaran, and her crew were
hired to support sea acceptance
trials of Guidance Marine’s new
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long-range microwave position
reference sensor, Artemis Mk6. The
system accurately measures the
range and bearing of a mobile asset
relative to a fixed position and is
typically used during the offloading
and transportation of oil between
FPSOs and shuttle tankers.
Built in 2014, Echo Explorer is one
of four vessels Sonardyne operates

from its Sea Trials and Training Centre
in Plymouth, a facility established
to support companies evaluate new
surface and subsea marine technologies.
In addition to a fleet of well-appointed
survey craft, the facility also has
available for hire training classrooms,
an inshore ROV, fully equipped
workshops, client offices and onsite
accommodation.

“Plymouth’s appeal as a marine
testing ground lies in the diversity
of water bodies, water depths,
harbours and natural inlets that
are on offer within a short vessel
transit from one of the city’s many
marinas.
This maximises the time available
engineers have to evaluate
equipment following arrival at a test

site,” said Nick Sheraton, Operations
Manager for the centre.
For Guidance Marine’s trial, an
Artemis Mk6 was installed on
the roof of Echo Explorer and its
performance compared to a Mk5
and another Mk6 unit positioned
onshore. The Mk6 sensor has
been designed to work at twice
the range compared to the Mk5

so Sonardyne’s experienced trials
team used their local knowledge
to identify a location on land that
was high enough to provide at least
10km line of sight at sea.
By the end of the first day, three
10km runs following the same
waypoints had been completed with
nearly 700MB of data collected for
analysis.
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Subsea Mining

everything remotely possible

TM

Deep sea mining exploration aided by OSIL Corers
Deep sea mining is a relatively new
process of extracting minerals from
deep sediments. Exploration of
potential sites can be problematic,
but these undertakings can be
facilitated by the use of the OSIL
Giant (Jumbo) Piston Corer, which
can retrieve sediment cores up to
60m in length, and the OSIL Multi
Corer, which can take up to 12
high quality undisturbed samples
simultaneously.
The OSIL Giant (Jumbo) Piston
Corer is used in the exploration and
identification of zones of strategic
deep sea mineral deposits like polymetallic nodules, hydrothermal
sulphide deposits containing base
metals along with gold, cobalt,
nickel and silver and cobalt-nickel
encrustations. Piston Corers are
one of the most important basic
tools used in the study of marine
sediments, and OSIL offers customisable systems (including Launch
and Recovery Systems and Winches) from 18m to 60m in length.
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The OSIL Multi Corer has long been
an item of specification in the
Oil and Gas industry for pre site
surveys and environmental impact
assessments, and the performance
history of the system helps establish its place in the expanding deep
sea mining industry to help identify
areas of potential interest. The hydrostatically damped sampling and
closure mechanism of the corer
ensures that a truly undisturbed
surface sediment (~400mm length)
and water sample (~200mm deep)
is preserved and recovered on
retrieval of the corer, by eliminating the typical bow wave seen
with other corers and grabs that
sweeps away precious sedimentary
information.
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What’s Your
Challenge?

FORUM
SUBSEA
RENTALS

Let’s Talk Renewables
Forum has the knowledge and expertise to meet
your challenges.
• 7000+ Rental fleet products
• 300+ Suction Pile Vent Hatches supplied
• 250+ Observation ROVs delivered

MOFFAT
SUBSEA
ENGINEERING

Proven, extensive range of products.

Let’s Talk
f-e-t.com/yourforum
everythingremotelypossible@f-e-t.com
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SUB-ATLANTIC
OBSERVATIONCLASS ROVS
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Seabed Mining
¡VAMOS! reaches Design Freeze Milestone
After 18 months the ¡VAMOS!
Consortium has reached the “design
freeze” stage of the prototypes to
be built.
¡VAMOS!, the Viable Alternative
Mining Operating System,
is a 42-month research and
development project launched
to enable the opening and
rehabilitation of underexploited
European mineral deposits, using
a safe, clean and low visibility
method. The project is funded
by the European Union’s Horizon
2020 research and innovation
programme.
Over the past months the System
Architecture of the equipment for
¡VAMOS! was further developed
into designs for the equipment
prototypes. The designs, including
the working method of the system,
were evaluated by external experts
who sit on the project Advisory
Board.
“We’ve had only minor changes in
our designs thus far, and to ensure
proper interfacing later we’re using
an Integration Register during
further design.” Says the project’s
Technical Manager, Stef Kapusniak
from Soil Machine Dynamics.
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The technical partners of the
consortium will now be starting
procurement and construction. The
build phase should be completed
by the end of this year, after which,
each component will undergo
functional testing before being
assembled.
Due to lead times of certain parts,
some components are being built
already. The cutter boom and
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chassis of the mining vehicle is being
constructed at Sandvik, Austria. The
high-pressure slurry pump is ready
for performance testing at Damen
Dredging Equipment, Nijkerk, the
Netherlands.
Damen Dredging Equipment, the
dredging tools specialist within the
Damen Shipyards Group, as one
of the 17 ¡VAMOS! partners, has
the responsibility of developing
and supplying the slurry circuitry
components and the launch and
recovery system for the mining
vehicle.
For the Launch and Recovery Vessel
Damen’s standard modular pontoons
were chosen because of their ease
of road transportation to remote
areas and their sturdy, standardised
design. The 11 pontoons will be
delivered from stock, some of
which will be adapted to the special
requirements of the ¡VAMOS!
project.
Meanwhile the activities within
other work packages of the project
are in full swing, and some of
the corresponding deliverables
are completed. Background
regulatory checks from a mining and
environmental perspective across
Europe have been completed. A
“zero-state” environmental and
geo-hazard identification criteria
template has been prepared, and the
ethics requirements as imposed by
the EU have been checked.
“Progress is on schedule, and we
are looking forward to reporting
shortly on the state of play to the
H2020 commission,” reports Jenny
Rainbird from BMT Group Ltd, who
coordinate the project.

¡VAMOS!
Featuring a total of 17 partners from 9 EU
countries, ¡VAMOS! develops novel technology
for the extraction of mineral deposits from
flooded open pit mines. To reach this aim, the
partners are developing an innovative system to
launch a remotely operated mining vehicle from
a waterborne carriage. The underwater mining
equipment can then be operated without any
adverse effects on groundwater levels.
Crabster, an autonomous walking and flying crab-like robot
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Aquaculture
Kongsberg Supplies Baia Farta
Furthermore, the vessel will be
equipped with market leading
hydrographic systems; Kongsberg
EM 122, 1x2 Degree Deepwater
Multibeam Echo Sounder, Kongsberg
SBP 120-3 Degree Sub-Bottom
Profiler, Kongsberg EM 712, 0.5x1
Degree Medium Depth Multibeam
Echo Sounder and Kongsberg
GeoPulse Plus Digital Sub-Bottom
Profiler.
The complete Subsea package is
synchronised by a Kongsberg K-Sync,
16-channel system to prevent
interference between systems
during multiple use of the various
Subsea systems.
Positioning for the Subsea package
is provided by the Kongsberg
Seapath 330+ GNSS Dual Frequency
Receiver (GPS/GLONASS) including
a state-of-the-art MRU-5+ motion
reference unit. The Kongsberg HiPAP
502 Acoustic Positioning System
completes this versatile Subsea
package.
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Kongsberg Maritime has been
awarded a contract by Damen
Shipbuilding to provide a diverse,
integrated technology solution
for a new 74m Fishery Research
Vessel (FRV), which will be built
at its Galati, Shipyards. The vessel
is planned to be delivered to the
owner, the Angolan Ministry of
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Fisheries in July 2018. The new
vessel, designed by Skipsteknisk,
uses Silent-A/F/R technology to
ensure highly accurate survey
results from the advanced
Kongsberg scientific package.
The Angolan Ministry of Fisheries’
new vessel will be capable of

diverse applications, including
hydrographic survey, sub-bottom
profiling, acoustics research, pelagic
and demersal trawling, plankton,
water, environmental and geographical
sampling, oil recovery and emergency
towage operations.
Kongsberg’s delivery is focused on

design, engineering, equipment,
material and services for the Integrated
Bridge System, Dynamic Positioning
System, marine ecosystem monitoring
and seabed mapping.
The scientific package is based on a
suite of integrated instruments that
forms the basis of a de facto industry

standard marine ecosystem
monitoring system: Simrad
EK80 Scientific Split Beam Echo
Sounder, Simrad ME70 Scientific
Multibeam System with Bathymetric
Module, Simrad MS70 Scientific
Multibeam 4D Sonar, Simrad SU90
Omnidirectional Sonar and Simrad PI
and FX80 Trawl Monitoring System.

Vessel operation will be managed
by a KONGSBERG K-Bridge
Integrated Bridge System (IBS), with
the KONGSBERG K-Pos Dynamic
Positioning system providing
advanced manoeuvring and
positioning functions tailored for
research vessels, ensuring optimal
performance of the scientific
sensors. The K-Bridge IBS is
adaptable to the requirements of all
sea-going ship types and is designed
to meet all IMO and classification
societies' requirements including
one-man bridge operation. The
vessel will also feature advanced
operational planning tools for
research operations.

UT3 Issue 4 Oct Nov 2016

97

Renewables
Magnetic Mapping
Since March 2016 INNOVATUM Smartsearch magnetic mapping
systems have been successfully deployed to collect data for UXO
and munitions clearance surveys, in various locations in European
and British waters.
Smartsearch has reliably indicated the presence of many targets,
a significant number of which have subsequently been identifed
as UXO. This reliable identification of targets has allowed the subsequent safe disposal of many dangerous items from the seabed.
The 12 sensor - mounting frame gives a 6m survey swathe,
compared to the 4 sensor array which gives a 3m survey swathe.
Plastic sensor-mounting frames , which weigh considerably less,
are also available. The mounting frame for 12 sensors folds during launch and recovery of the ROV.
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Renewables
Iberdrola on Wikinger
Iberdola Renovables Offshore
Deutschland is developing the
offshore wind farm Wikinger in the
German Baltic Sea. The wind farm
is located in water depths around
30-40 m and will consist of 70
wind turbine generators and one
Offshore Substation. Iberdrola has
contacted World Marine Offshore
to provide crew transfer vessels for
the German wind farm.
The new 32 m vessels will set a
new standard for CTV’s in the
offshore wind industry with
combined diesel electric and
battery propulsion reducing
environmental impact during the
O&M period.
The advanced design and
capabilities of the vessels will
help the team to make the best
use of available weather windows
offshore, which will contribute
towards improved windfarm
production.
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SUT Perth Branch
Events Diary 2017
FEBRUARY

AUGUST

8 February
Evening Technical Meeting***

9 August
Evening Technical Meeting***

15 February
Achieving Reliable Subsea Systems Course
22-24 February
AOG Exhibition & Conference

SUT
NORTH OF ENGLAND EVENING MEETING

24 August
YES! Site Visit***

Real Time Monitoring of Subsea Trenching Assets –
Developments and a Case Study

SEPTEMBER

Department of Marine Technology, Armstrong Building, Newcastle University
Wednesday 21st September 2016

7 September
YES! Evening Event***

By Thai Truong – PDL Solutions (Europe) Ltd

MARCH
2 March
YES! Evening Event ***

11-15 September
Subsea Awareness Course

13-17 March
Subsea Awareness Course

OCTOBER
11 October
Evening Technical Meeting***

23 March
OSIGp – Movie Night***

19 October
AUT Conference***

29 March
Operating Subsea Production Systems Course

APRIL

NOVEMBER

5-6 April
Introduction to Positioning & Survey Course

3 November
Perth Branch Golf Day***

12 April
Evening Technical Meeting***

11 November
OSIGp Field Trip

MAY

17 November
Annual Dinner & AGM***

25 May
YES! Evening Event***

All dates are subject to change at the discretion of the SUT.
***Indicates that sponsorship opportunities are available, for
further details please contact Jennifer at j.maninin@sut.org

JUNE
2018 Courses:
7 June
OSIGp: Offshore Geohazards & Geotechnics
Course
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14 June
Evening Technical Meeting***
29 June
OSIGp – Selections from OTC ***
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•
•
•
•
•

Introduction to Materials & Corrosion
Metocean Awareness Course
Operating Subsea Oil & Gas Production Systems
Subsea Awareness Course
The Life-Cycle of Flexible Risers & Flowlines

The SUT North of England
branch’s first evening meeting of
the academic year was held at
Newcastle University on a warm
autumn evening in September. The
event focused on trenching and the
latest developments surrounding
trenching operations from the UK.

and Lloyd’s Register to feed live
information from working trenching
assets back to project managers.

Guest Chairman Steve Pace, Senior
GIS Engineer from DeepOcean,
introduced the first speaker of
the evening – Stephen Wilson,
Innovation Manager from SMD.
Stephen’s presentation was on
the next step in SMD’s digital
strategy in monitoring the overall
performance of an asset.

Part of the developments SMD are
working on is what information is
kept, what could be used to better
relay the information forward, and
doing all this without violating the
clients’ intellectual property and
data. A fine balance is needed so
that SMD are able to improve the
system without causing any issues to
the client and Stephen stressed that
everything done on the project must
have the client’s permission.

Being an innovation manager
and delivering a speech on digital
strategy, it was apt that Stephen
presented to the audience using
Skype via the internet (Stephen
could not attend in person due to
circumstances beyond his control).
A brief introduction into Stephen’s
background was given. He has
worked locally in the area with
Narec and DeepOcean before
joining SMD in June and hopes to
push forward a new frontier within
the industry’s subsea trenching.
Stephen talked about his latest
work with SMD: the Health, Usage
& Monitoring System (HUMS)
where he and his team are working
collaboratively with DeepOcean

Since obtaining and receiving
live information is cutting-edge
technology, a lot of data is collected
from the sensors.

Questions were welcomed from the
floor before Steve Pace introduced
the next speaker, Sam Franklin,
GIS Manager from Lloyd’s Register
who presented on a case study of
enhanced trenching operational
oversight.
Approximately 18 months ago, a
challenge was set to Sam and his
team of making live trenching data
available and easy to access to the
project team onshore and to also be
able to map the asset position on the
seabed in real time.
Like the previous presentation
discussed, live monitoring of assets

will identify any potential problems,
give reasons why trenching is
slower than expected and improves
schedule forecasting. The collection
of project data can all be uploaded
to one place so that it is easily
accessible from anywhere and
anytime.
Currently in the trenching industry,
these types of data would be
collected and often summed up
into a report for project managers
to digest at a time that is much
later than when the data points
are collected, typically the next few
days.
The development of worldwide
technology now means that there
are capabilities to capture a large
amount of trenching data, send it
instantly from the asset to onshore
via the internet and be able to
store the data easily and cheaply.
Doing such things a few years ago
would have been costly.
Lloyd’s Register have enhanced a
web-based platform, Iris, during a
pilot project where live trenching
data is collated together. Such
information includes spatial
data, vessel and asset tracking,
metocean data, route profiles, soils
data, survey data and reference
basemaps. The pilot project was
for a power interconnector cable
installation, using a towed seabed
cable plough.

For further information visit www.sut.org.au

Aberdeen - Brazil - China - England - Houston - Kuala Lumpur - London - Melbourne - Norway - Perth - Singapore

UT3 Issue 4 Oct Nov 2016

103

SUT
PERTH EVENING MEETING

The Order of the Phoenix: Opportunity from Adversity
Completion of the pilot meant
that Sam and his team were able
to review what in the pilot worked
and what did not. The pilot was
successful in proving the concept
of remote data streaming and
developing subsea asset tracking
as well as vessel tracking had
worked.
The problems with the pilot were
mainly technical issues which
included data dropouts when
transferring from the sensors
to the internet. To overcome
this particular problem, Lloyd’s
Register deployed their own
hardware offshore, and improved
the data flow from the assets, to
the processing unit and finally
onto the data warehouse at
Lloyd’s Register.
Sam ended his presentation
by discussing what the future
could possibly bring regarding
the collection of live trenching
data. He hopes to build systems
iteratively though pilots and
build confidence with project
teams so that management of
subsea projects are effective and
continually improving.
Audience members were able to
ask questions at the end of Sam’s
presentation and good discussions
were held, in particular about data
security and ownership of data.
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Thank you to the speakers for
their time and effort in delivering
the presentations, to the chairman
Andrew Pople for organising the
event, and to DeepOcean and
SMD for their sponsorship.
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Perth sailed through the global
financial crisis with barely a scratch,
however, the drop in the oil price,
coinciding with completion of a
number of major projects, has
resulted in a massive downturn in
the offshore oil and gas sector. This
has led to many redundancies and
early retirements, as well as a glut of
disappointed new graduates.
After some extensive 'networking'
and 'refreshments' at a recent SUT
evening technical meeting, a number
of attendees began to conceive an
idea out of some black humour to
form a new special interest group.
Originally, it was called ROSE or
Redundant and Obsolete Subsea
Engineers but as the idea took
shape, it evolved into calling the
group Phoenix - the mythical fiery
bird that rises up out of the ashes.

pushing out huge volumes of
commoditised low-value work.
For most of you, engineering is an
inspired and creative artform that
applies new ideas to transform
reality - to quote a local university's
motto to "pursue impossible".
"Perhaps after a career in the
industry spent working where
others own every idea you
invented, now is the moment
you've been waiting for to sieze the
day; to "make tomorrow better"
(quoting another fine West-Aussie
university!!!).
"In recent years, a number of
creative start-ups have made
Perth home - be it the latest in
shark protection methods or novel
marine renewable energy systems.

Each represent avenues for the
application of the knowledge, skills
and experiences that we've built up
here in Perth.

2016 and Google shares now trade
for $814 and the company wields
more power than many national
presidents!

"Now, compared to anytime over
the last decade, that talent pool
has the time and the opportunity
to reinvent its purpose. For you to
OWN your inventions and creativity.

"Perhaps you feel passionately
about local content and Phoenix
taking up the role of advocacy for
local engineering content - some
of our neighbouring countries
are very protective of their local
content but are now performing
the engineering for Aussie projects.

"In case you think the aftermath
of a boom is the worst time to
try something new, lets look for
a moment at the DOT.com boom
- the US technology stock index
'NASDAQ' peaked above 5000 in
April 2001 before crashing.
The now-massive Google launched
its IPO in August 2004 at $85 per
share when the NASDAQ was now
down to 2175. Skip forwards to

Perhaps a level playing field and
quid-pro-quo is your passionate
mantra?
"Of course, SUT has also built
strong collaborations with aligned
organisations and this may be
something that Phoenix can benefit
from.

"There are other possible Phoenix
focus areas too, including
mentoring, pro-bono volunteering,
facilitating further education, etc.
But if Phoenix provides a focal point
to bring these efforts together then
it can potentially achieve great
outcomes. "
These thoughts were endorsed by
Ray Farrier on behalf of SUT council
and before the formalities closed,
Griffiths finished by suggesting that
in the immortal words of Monty
Python, it is well to 'always look on
the bright side of life!'
Over refreshments a volunteer
working group was formed (pressganged) to refine and define the
name and purpose of SUT Phoenix
before formalisation as an SUT SIG
at an inaugural AGM.

On Wednesday 28th September, the
Perth Branch of SUT hosted a launch
event for SUT Phoenix, where Chris
Saunders (branch vice-chair) offered
a welcome to all who attended and
set the scene of the evening. Terry
Griffiths, SUT Branch Chairman,
address the gathered members and
relate the collected thoughts on the
potential for Phoenix.
"So what is Phoenix for then?" he
said. "Actually, up to you – SUT's
members, not me.
"I'm aware that like me, a number
of you perceive engineering to be
far more than just the application
of rules and formulae to crunch
through the daily grind. Perhaps, like
me, you rail at the idea of engineers
as just monkeys at typewriters,
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Rethink.
Reinvent.
Reimagine.

SM

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