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Isaac Newton
Cable laying vessel Isaac Newton has been officially handed over to
Jan De Nul Group by the shipyard Uljanik Brodogradiliste in Pula,
Croatia. The same day still, the vessel set sail to Norway to pick up
the cables for its first job. The cables will then be transported to
and installed in the Middle East.
The Isaac Newton is the latest addition to Jan De Nul Group’s
already impressive fleet and will be the largest cable laying vessel
of its kind, capable to transport and install over 10,000 tons of
cable per single trip. The largest out of two carousels on board has
a carrying capacity up to 7,400 tons.

7
UT3 Issue 1 Feb-Apr 2016

Green Light for Schlumberger and Cameron
The European Commission has unconditionally
cleared the proposed merger of Schlumberger
and Cameron following a Phase 1 review. Cameron
stockholders voted on December 17th to adopt the
merger agreement and antitrust clearances have been
obtained in Canada, Brazil, Russia and Mexico.

NEWS

The companies now await regulatory approval from
the Ministry of Commerce of the Peoples' Republic
of China. The companies expect to close the merger
in the first quarter of 2016. Until that time, they will
continue to operate as separate and independent
entities serving their respective customers.

Reach Eidesvik Extension

Reach Subsea has entered into contract extensions
with Eidesvik Offshore. The company provides ROV
and subsea services onboard the Viking Neptun also
for the new contracts with Technip. Commencement
is expected at the beginning of April in the UK sector.

Johan Castberg
Aker Solutions has secured an order from Statoil to
provide a concept study for a floating production,
storage and offloading facility for the Johan Castberg
oil field development in the Barents Sea.
The order is a call-off by Statoil on an engineering
contract for Johan Castberg won by Aker Solutions
in 2013. The Statoil-operated field is located about
240kms north-west of Hammerfest.

GWF
FMC Technologies has signed an agreement with
Woodside for the design, manufacture and supply of
subsea production systems for the Greater Western
Flank Phase 2 (GWF-2) Project as part of the North
West Shelf (NWS) Project in Western Australia.
The contract is valued at approximately $180
million for FMC Technologies and includes: subsea
production trees, wellheads, manifolds, subsea and
topside controls, and flowline connection systems.
Deliveries are expected to begin in 2016 and continue
through 2018.
Trees for GWF

Total Cooperation
Aker Solutions and Total have agreed to collaborate on research
and innovation to develop new cost-effective subsea field
technology.
The initial four-year technical collaboration agreement will bring
both companies closer in developing technologies that will reduce
costs and increase value at subsea oil and gas fields.
The partnership will, this year, explore a wide range of issues,
including further evolution of subsea processing and compression
systems to boost cost-efficiency of deepwater gas production,
development of electric subsea controls and optimisation of flowmeasurement technologies.
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Further scope of the collaboration will be defined over the next
months.
Total has been a strategic customer of Aker Solutions for many
years including on subsea projects such as the Kaombo and Dalia
developments in Angola and Moho Nord in Congo-Brazzaville.
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Forsys Subsea awarded
Trestakk FEED
Forsys Subsea, the joint venture between FMC
Technologies and Technip, has been awarded a
contract from Statoil to provide a subsea front-end
engineering and design (FEED) study for subsea tieback of Trestakk to the Åsgard A FPSO.
The scope of the FEED includes all systems and
related services from the wellhead to Åsgard A riser
hang-off, including umbilicals, riser, flowlines and
subsea production system, installed and made ready
for operation.
A key focus of the study is to arrive at an optimal
technical and cost efficient development solution, as
well as providing a clear and well defined basis for
the development phase.
Forsys Subsea will execute this FEED contract
from its regional office in Oslo, Norway, in close
cooperation with Technip and FMC Technologies in
Norway.

Statoil Master
Agreement
Statoil has signed Master Service
Agreements with Aker Solutions
and OneSubsea.
These agreements form the basis
for potential new EPC contracts
(engineering, procurement
and construction) for subsea
equipment in the medium term
future.
An EPC option agreement for
subsea production system
(SPS) has also been signed with
OneSubsea, including framework
agreements for subsea operations
services and subsea add-ons.
Last year Statoil also signed a
Master Service Agreement and an
EPC contract including options for
EPC project with FMC Kongsberg
Subsea for Johan Sverdrup.

Åsgard A FPSO Image: Øyvind Hagen - Statoil

Mpungi Onstream

Sea Lion Contracts
Premier Oil has awarded SBM
Offshore the front-end engineering
and design (FEED) contract for
an FPSO as part of the Phase
1 development of its Sea Lion
development in the North Falkland
Basin.
The 18-month contract, awarded
to SBM, covers the FEED
elements of a converted FPSO
with a throughput capacity of
approximately 85 000b/d and will
operate in 450m of water.
The proposed Phase 1 Sea Lion
project, operated by Premier with
Rockhopper Exploration as the
joint venture partner, is located

220km north of the Falkland Islands.
This first phase is subject to final
investment decision targeted for the
end of the FEED in the second half
of 2017.
Subsequent phases to developing
Sea Lion and the wider North
Falkland Basin reserves, utilizing
FPSOs, are envisaged.
The FEED contract for subsea
umbilicals, risers and flowlines
(SURF) transport and installation has
been entered into with Subsea 7.
In addition, the FEED contract
for flexibles has been awarded to
National Oilwell Varco.

Eni has started production from
the Mpungi field in the West
Hub development project, within
Block 15/06 of the Angolan Deep
Offshore, located 15km from
N’Goma FPSO.
The West Hub Project
encompasses the development
of the Sangos, Cinguvu, Mpungi,
Mpungi North, Ochigufu and
Vandumbu fields in a water depth
ranging from 1000–1500m.
The start-up of Mpungi follows the
first oil from the Sangos field in
November 2014 and the Cinguvu
field in early April 2015. This will
bring to a production ramp-up to
approximately 100 000b/d oil in
Q1 2016.
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McDermott Awarded Caesar Tonga FLowlines/Umbilicals
McDermott has been awarded a subsea umbilical and flowline installation contract by
Anadarko Petroleum Corporation in support of its Phase II development of the Caesar/
Tonga field located in the U.S. Gulf of Mexico.

SURF

Caesar/Tonga Phase II is being developed as a subsea tieback to the Anadarko-operated
Constitution spar, located in Block Green Canyon 726 and 727, with the new development
in approximately 5,000 feet of water.
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The scope covers:
Project management;
Engineering, fabrication and installation of two 7,700-feet-long Pipe-in-Pipe (PIP) insulated
rigid flowlines terminated by pipeline end terminations (PLETs) on either end;
Installation of one subsea manifold and associated jumpers;
Installation of a subsea control umbilical approximately 72,000-feet long and associated
flying leads; and
Pre-commissioning.
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Trelleborg Launches Subsea Vibration Suppression System
Trelleborg’s offshore operation has
launched an innovative new vortex
induced vibration (VIV) suppression
system. The Tri-Strake Combi,
developed to complement the high
performance S-Lay capable Tri-Strake
Stinger system and the cost effective
Tri-Strake Lite system, not only eases
installation but provides added
resilience and load bearing capacity,
including stinger installation loads.
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Jonathan Fox, Senior Product
Development Engineer for Trelleborg’s
offshore operation, says: “Pipelines
unsupported over free spans, such
as steel catenary risers and rigid steel
flowlines, are prone to VIV fatigue,
which can lead to serious issues such
as pipe girth weld failure or premature
pipe malfunction. To combat this, the
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Tri-Strake Combi comprises interlocking
moldings, with three-start helical
strakes.”
Trelleborg used its offshore and VIV
knowledge in the design of the TriStrake Combi and carried out extensive
computational analysis and physical
testing. The system’s lightweight
construction provides operators with
a simple and rapid assembly method.
While the customised high endurance
material selected for the system not
only provides added resilience and
load bearing capacity, it also eases
installation.
Each section of the system has been
designed as a lightweight hinged
component, ensuring it is quick and
easy to pre-install onshore or install

offshore. The unique, modular design
enables the system to be stacked during
shipping, ensuring more efficient and
cost effective transportation.
Trelleborg’s innovative manufacturing
process also means that the Tri-Strake
Combi can be produced up to three times
faster than systems manufactured using
traditional techniques, reducing tool
turnaround and manufacturing times.
Fox, added: “The Tri-Strake Combi
was developed in response to market
demand for a high quality, cost-effective
VIV suppression solution. Using an
established manufacturing technique
we were able to meet these demands
by using rapid manufacture leading to
quick installation times and reduced
transportation costs.

SUBSEA SERVICES ALLIANCE
Helix

OneSubsea

Schlumberger

YOUR
SINGLE SOURCE FOR

COST-EFFECTIVE

SUBSEA
The Subsea Services Alliance integrates marine
support with well access and controls, as well
as downhole services to deliver subsea well
intervention services to help clients increase
production and recoverable reserves.
The extensive track record and expertise of
the industry experts at Helix Energy Solutions,
OneSubsea, and Schlumberger, provide our
client partners with uniquely integrated
solutions for deep- and ultradeepwater basins
and higher well pressure environments.
Partner with Subsea Services Alliance
today. Discover your unique solution at
www.subseaservicesalliance.com.

© 2015 Helix, OneSubsea, Schlumberger. All rights reserved.

¡ Well Construction
& Completion
¡ Installation & Well
Commissioning
¡ Intervention &
Life-of-Field
¡ Brownfield
Development
¡ Decommissioning
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First Subsea Installation for New DLV
McDermott's new flagship
derrick lay vessel, the DLV 2000,
has secured scope as part of
the current McDermott work
schedule for the INPEX Ichthys
LNG project offshore
Western Australia.

McDermott's new flagship
derrick lay vessel, the DLV 2000,
has secured scope as part of
the current McDermott work
schedule for the INPEX Ichthys
LNG project offshore
Western Australia.

The DLV 2000 is a class 3
dynamically positioned vessel
combining a 2200t revolving
crane with a deepwater S-lay
pipelay system configured to
install pipelines with diameters
ranging from 4.5–60 in in water
depths up to 10 000ft.

The DLV 2000 is a class 3
dynamically positioned vessel
combining a 2200t revolving
crane with a deepwater S-lay
pipelay system configured to
install pipelines with diameters
ranging from 4.5–60 in in water
depths up to 10 000ft.

The vessel can accommodate
up to 400 personnel to
facilitate large hook-up and
commissioning projects
and incorporates a large, 43
000ft2 open deck to allow the
transportation and assembly
of large subsea structures;
enabling safe and efficient
stand-alone operations in
remote areas.
McDermott will also use
the DLV 2000, to work
offshore Western Australia,
supporting a transportation

and installation contract awarded by
Woodside for the Greater Western
Flank Phase 2 Project.
The installation will occur approximately
20 miles from the Goodwyn A platform
located in the North West Shelf region
off Western Australia.
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The full scope of the brownfield project
covers transportation and installation
of 22 miles of 16in corrosion resistant
alloy (CRA) clad pipeline which includes
three In-Line Tees (ILTs) and pipeline
end terminations (PLETs) at each end in
water depths up to 420ft.
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Diving and Manned Submersibles
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Deep water dive support vessel
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Deepwater DSV
Wärtsilä has signed a contract with Shanghai Bestway
Marine Engineering to design a new type of deep water
dive support vessel. The ship is to be built for China stateowned Shanghai Salvage Bureau (SSB), one of the largest
professional salvage companies in China. The contract with
Wärtsilä was signed in January.
The Wärtsilä design features a unique combination of
capabilities, including deep water (6000m)
salvage operations, deep water pipe laying and
construction work, and saturation (SAT) diving operations
for 24 divers using two diving bells.

All the design features are based on a single platform
operating with DP3, the highest class of Dynamic
Positioning. When built, this will be the world’s first SAT
diving support vessel with Multi-Lay and ultra deep water
construction capabilities.
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Monitoring
Integrity Management Tools
Ashtead Technology has developed
an integrated suite of tools to provide
Attitude Monitoring System (AMS), a
Deflection Monitoring System (DMS)
and a Vibration Monitoring System
(VMS) information.
These can autonomously integrate
gyro packages, depth gauges,
inclinometers and other sensors to
support critical aspects of installation
and integrity management.
The subsea environment can be an
inherently inhospitable place. Most
structures installed on the seabed
are developed specifically for a given
application.
Their successful installation can be
influenced by a number of factors such
as strong currents or the geotechnical
ability of the seabed to support the
weight being imposed on it by it. It
is only when the subsea structure
taken offshore for the first time and
there installation work is in progress,
however, that any issues become
apparent.
"The installation process creates a
lot of project risk," said Prof. Alistair
Birnie, consultant at Ashtead. "Subsea
structures can be easily damaged
during Installation and sometimes,
when placed in an incorrect
orientation, can lead to stress on
flowlines and jumpers.
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"On typical subsea installation, bending
moments and torsional stress can be
imposed on the main structures and
on the body/pile interfaces. The piles
can collapse due to excessive pressure
differential. Any delays caused by
the installation can have a knock-on
effect, with vessels on the field waiting,
unemployed, until repairs are carried
out."
In order to minimise such risk, it is
useful to examine how the structure is
behaves during installation. Following
requests from clients, this prompted
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Ashtead to develop an advanced
suite of common integrated subsea
monitoring and data systems to support
these critical aspects of construction
and integrity management. The key
information that it captures is also useful
in extending the life of subsea assets.
This philosophy covers suction piled
structure, wellhead, mono-pile, wind
turbine and jacket installation and fatigue
monitoring applications.
"These integrated data management
systems allow simultaneous data
collection and associated calibration to
the structure during dimensional control
operations," said Birnie.
"This is enabled by 400MHz radio
telemetry systems to remotely
communicate with the sensors,
eliminating deck cables. It can work over
distances of up to 1000m. The control
signals can also be used to power the
system up which speeds up launch
procedures

Deflection
Monitoring
System (DMS)

"When on site, it is necessary to set
the latitude information on the gyros.
Traditionally, this would be carried
out by a surveyor climbing up on the
structure prior to being installed, which
can be dangerous, particularly in a
dynamic situation offshore. This system
can facilitate setting the gyros without
any direct human intervention on the
structure, eliminating any need for
working at height offshore to achieve
these tasks, improving safety.

common subsea
communication
methods, logging data and able to pass
it on to third parties in formats that
are now increasingly demanded. Being
critical systems for construction support,
Ashtead's equipment also has to work
concurrently within existing long
baseline (LBL) and ultrashort baseline
(USBL) positioning networks and vessel
installed positioning systems to provide
efficient data communications channels.

At the monitoring system's core
is a multi-channel distributed
communications and data management
capability that uses common building
blocks with industry-standard interfaces.
These can rationalise and store data as
appropriate. It can also communicate
with as many remote devices that are on
the network, providing an open multiuser distributed publisher-subscriber
information system.

"It has been successfully deployed with
Sonardyne Mk5 and 6GCompatts via
both ROVNav and Dunking transceivers,
Compatt C-Nodes via vessel HiPap
and autonomous Benthos acoustic
modems," said Birnie, "allowing
highly flexible integration to existing
construction and IRM support acoustic
networks.

A key consideration in the design
was that it could integrate with all

"We believe that the systems should
be, as far as practicable, truly open
and configurable. It allows simple
integration of any common data sensor

Standardised Subsea Documentation
or associated subsystem used in subsea
and marine operations without the
need for specialist skills or proprietary
interfaces.
"It is no longer considered rapid
applications development (RAD). We
see the future more as rapid application
configurations. There will always be
new applications that come along as
technology develops, but we can evolve
new tools and Interfaces off-line in a
controlled development environment
to eliminate new technology risks to the
client.
"Another area we have done a
lot of work on is visualisation in
real-time of what is happening
at the structure during critical
installation phases and to
merge this with formal reporting
systems that interpret the raw data to
provide clear as-Installed information.
Historically, the installation team has
been presented with a table of numbers
which have had to be interpreted, and
this may lead to errors or confusion.
Birnie commented.
By using better real-time visualisation
tools displaying in three dimensions
especially using drag and drop objects
to configure displays. This speeds up the
process and makes the interpretation of
data much more reliable in real time so
you can make decisions in real-time.
"The systems we have developed have
a wide range of control and monitoring
applications and can be extended to
accommodate may diverse construction
support and modification operations,"
said Birnie.
"On pipelines, we can already provide
active control to support pipeline
pre-commissioning, such as operating
pipeline flooding valves, monitoring
pressure testing and pigging. We have
also been in discussions with clients on
subsea well intervention and control
which we see as another interesting
application"

GCE Subsea is participating in the Standardised Subsea Documentation Joint
Industry Project (JIP). A new recommended practise called Required Technical
Documentation for Subsea Projects, is currently being prepared for release.
The purpose of this recommended practice is to facilitate standardisation of
technical documentation requirements for a typical subsea field development
project including Subsea Production Systems (SPS) and Subsea Umbilicals, Risers
and Flowlines (SURF).
The recommended practice specifies a minimum set of required documentation
to reduce the volumes and varieties of needed documentation. It provides
detailed levels of specifications for subsea systems, equipment and components
to avoid duplications and misunderstandings.
The study includes
l An overview of technical documentation required for subsea project
execution and operations. Documents required during project execution are
considered as “temporary” and the list of project execution documents are
minimised
l Best practice recommendations for document management. The RP
promotes the reduction of administrative requirements and formal review cycles
Overview of minimum MRB documentation. Handling of such documentation is
considered a major cost driver
l Definitions and naming of all documents. This is in order to align all industry
players on the documentation content, to increase predictability, less confusion,
improved quality and unnecessary variations of the same documentation
Value and Benefits

Technologies JIP
Wood Group is calling for expressions
of interest from technology vendors
to support a joint industry project
(JIP) which aims to reduce subsea
equipment failures in Australia and
provide a recommended practice for
the subsea industry.
The Subsea Equipment Australian
Reliability (SEAR) JIP is a partnership
supported by six operators and led by
Wood Group Kenny. The focus is on
collaboration and knowledge sharing
in order to improve subsea equipment
design for Australia’s challenging
offshore warm water environment and
to avoid costly interventions.
Bob MacDonald, CEO of Wood Group
Kenny, said: “The SEAR JIP has already
underlined how significant the issue

of subsea failures is; with five fields in
Australia having more than 100 failures
over a six year operating period. The
associated cost of the intervention
campaigns only was around AU$150
million. Reducing costly failures is even
more important in the current low oil
price environment.
“There are a number of areas where
improved collaboration can realise
tangible benefits for oil and gas
operations. We are now asking vendors
to come forward with technology
solutions to help address the specific
challenges faced in Australian waters.
"Of particular interest are novel coating
technologies and materials which will
improve the ease of equipment change
out and intervention campaigns.”
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Electric Actuation
In 2013, Aker Solutions started its
El-drive development programme.
This consisted of developing a series
of modular blocks building towards
the capability of electrically actuating
subsea valves on subsea production
and processing systems.
Its first two permanently installable
rotary electrical actuator systems have
now been launched. The solution can
operate both ball valves and different
types of gate valves by adding a rotary
to linear gearbox between the electric
actuator and valve.
"Many oil and gas developments
consist of remote subsea production
infrastructure tied back to existing
facilities,” said Einar Winther-Larssen,
Concept Line Manager All Electric at
Aker Solutions. These are normally
controlled electronically by signals
transmitted from the host platform by
copper wire or optical fibre. The host
also provides hydraulic power to the
subsea equipment, often via the same
umbilical.
Hydraulic power requires large pieces
of equipment on the platform, to pump
incompressible fluid into the umbilical.
At the subsea end, this pressure can
open or close subsea valves by means of
a hydraulic actuator.
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While this method is well established
worldwide, the market has recognised
the advantages, in some applications,
of replacing hydraulics with electrical
power. Electrical systems obviate the
need for locating the large hydraulic
power units offshore, where space is
always at a premium. As most platforms
already have the ability to generate
electric power, using this
resource instead may
enable more wells to be
tied back to existing
infrastructure at a
cheaper cost.
Electrical systems
will also effect
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the umbilicals which also represent a
significant part of field development
costs. Combined electro/hydraulic
umbilicals normally require the inclusion
of super duplex tubes to transport
the fluid. Removing these tubes will
result in a much lighter and cheaper
umbilical that can be installed with lower
specification vessels. This is especially
true for use in long distance tiebacks
tens of kilometres away.
Another aspect that electric systems
have is the ability to detect potential
problems in the system at early stages,
before they become critical. "This can
potentially enable oil companies to fix
issues as part of planned interventions
rather than unplanned which have a
higher cost attached to them," said Einar
Winther-Larssen.
"The unit costs of electrical valve
actuators are higher than those of
their hydraulic counterparts, but by
introducing these systems that have
a higher degree of functionality it is
possible to optimise the system to be
considerably more cost-effective when
looking at the entire system. Removing
the entire hydraulic distribution system
can result in considerable savings both in
the Capex and Opex area.
"The subsea industry
has looked at electric
systems and electric
actuation for many
years, but the

technology has not been seen as mature
enough to deploy on full systems.
However, in the last 5 years, we have
seen that electrical actuation is gathering
a track record. Aker Solutions has
successfully used such systems both
on the Ormen Lange Pilot Compression
system and the Aasgard subsea
compression systems. On these systems,
however, we had to buy the technology in.
"By now adding this technology to our
portfolio we will be able to provide a
greater range of services under the Aker
Solutions umbrella" said Einar WintherLarssen.
Aker Solutions has launched two systems
designed for 25 years operational lifetime.
The High Duty Actuator consists of
redundant control systems driven directly
from a 400VAC supply, operating a dual
wound motor. This configuration is ideal
where valves need to operate regularly
or continuously such as in anti-surge
applications or where rapid process
control is needed.
The Low Duty Actuator configuration, a
24VDC battery-driven system, is dedicated
to operating less continuously operated
valves, like isolation valves, but can also be
installed on XMT chokes for example. The
Low Duty actuator uses the standardized
SIIS II interface (24VDC, 1A) to charge
the internal battery pack.
The battery is then used to
provide power to actuate the
valve. This enables a simpler
power distribution as most of the
Subsea controls equipment (SEM)
already supports this interface and with
software control of the charging current
it is possible to supply several actuators
from the same power source without
overloading the subsea control module.
The actuator itself consists of a dual
motor and gear oil system for optimum
protection and lubrication. The
architecture is easily scalable and is built
on a standardised component platform.

WE ARE IMPROVING INDUSTRY
RETURNS BY RESHAPING THE WAY
SUBSEA FIELDS ARE DESIGNED
DELIVERED AND OPERATED, FOR LIFE
Our game changing approach embodies a new way of
thinking that spans the entire life cycle of subsea projects.

www.forsys-subsea.com
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Underwater Vehicles
Putting the AUV through its paces at the NASA lab
Late last year, Saab Seaeye carried out the
first ever North American demonstration of its
Sabertooth double hull underwater vehicle.
This was conducted at the National Aeronautics
and Space Administration (NASA)'s Neutral
Buoyancy Laboratory (NBL) in Houston.
Such was the interest in the vehicle, that Saab
leased the NBL for a further two days after the
event had formally ended, inviting current and
potential Houston-based clients to observe
demonstrations of its Sabertooth vehicle.
The technology symposium was organised
by OneSubsea to present its vision of how
subsea production systems will operate in the
future. Guests and manufacturers were invited
to observe how subsea asset monitoring
and electric oil field technologies are able to
integrate with OneSubsea’s own Ethernetenabled communications network. This would
enable asset management teams to make
better informed decisions regarding planned
maintenance and structural integrity.
As the venue, OneSubsea selected a facility
featuring one of the world's largest indoor
test tanks. The NBL tank measured 60 by 30
by 12m with the capacity to hold around 23.5
million litres of water. It was built by NASA to
train astronauts, and indeed, during the event
elsewhere in the tank, astronauts were busy
simulating future missions on full-scale version
of the International Space Station.
Around fifty companies attended the
symposium, which saw participation from,
among others, Shell, ExxonMobil, Chevron,
BP, Technip, Woods Hole Oceanographic Inst.,
US Navy, ConocoPhillips, Schlumberger and
Cameron. Well-attended seminars examined a
range of topics such as AUV Technology, Ocean
Research and Space Exploration. OneSubsea
began with an animated clip depicting a future
seafloor oil and gas production plant.
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The event gave the Saab team an opportunity
to demonstrate Sabertooth's autonomous
capabilities.
"Our demonstration was organised into four
main parts," said Bert Johansson, Director of
Sales, Unmanned Underwater Systems.
Contd next page
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The Saab Seaeye Sabertooth
is a novel hybrid that
combines the advantages of
a remotely-operated and an
autonomous vehicle within a
single body. Available in single
and double hull versions,
it provides a powerful but
lightweight platform that is
particularly suited to inspection,
maintenance and repair (IMR),
and light intervention work.
When in remotely operated
mode, it can receive real-time
instructions from a surfacebased operator, either through
an umbilical or wirelessly by
means of a through-water link.
Alternatively, the same
vehicle can pre-programmed
to perform specific tasks
autonomously. The
vehicle's control system
incorporates behaviourbased architecture while the
navigation is supported by
an inertial navigation system
(INS), including an inertial
measurement unit (IMU) and
Doppler velocity log (DVL).
Several types of sensors can
also be integrated into the
control system. In emergencies
or as part of its operation, the
system software may cause
the mission to be interrupted
while more, possibly critical,
information to be gathered.
Once satisfied, the control
system would resume the
operation.
The power to the Seaeye
Sabertooth comes an internal
battery. If the vehicle is
connected to a tether, the
batteries can be continually
recharged throughout the
operation.
An underwater docking unit

Above: The National Buoyancy
Laboratory. Below: The Saab
Seaeye Sabretooth

means that the
Sabretooth can be
used as a subsea resident system.
Not only does this docking station
enable the vehicle’s batteries to be
recharged subsea, but it also allows
sensor data and video to be uploaded
to the surface and new instructions to
be downloaded into the control system.
It can remain there 24/7 for more
than six months without maintenance,
eliminating the cost of surface vessels.
Manoeuvring into the docking operation
takes advantage of the vehicle’s ability
to carry out deep water hovering

Sonardyne Acoustic Data

At the buoyancy lab, Sonardyne
successfully demonstrated its wireless
integrity monitoring technologies.

operations
and 360deg
manoeuvrability with six
degrees of freedom.
The vehicle also utilises advanced
autopilot systems managing
heading, depth, pitch, roll, stabilisation,
altitude, station keeping, vector
transition, obstacle avoidance and sonar
target tracking.
Redundant fault tolerant control systems
and a capability for non-invasive selfdiagnostics means that the Seaeye
Sabertooth can maximise its stay
underwater.
Tooling packages can also be stored in
the vicinity and used as required. In
ROV mode, a wide range of winches and
tethers are available autonomously.

Around the pool, the company
deployed acoustic data telemetry,
sonar imaging and optical
communications technologies to
simulate some of the typical remote
inspection and intervention scenarios
its low risk technology can be utilised
for.
6G sensor nodes suspended midwater were used to show how critical
data from remote assets such as
satellite wells can be recovered
using robust, long range acoustic
communications.
Meanwhile, on the pool floor, was
a Sentry IMS, a wide area sonar
designed to automatically warn
operators of integrity breaches
around subsea oil and gas assets.
Positioning moving targets in the
water was Ranger 2, a high accuracy
system for tracking and commanding
ROVs and AUVs as they carry out their
work.
Creating significant discussion

amongst attendees was Sonardyne’s
high speed optical data modem,
BlueComm. Installed on Saab Seaeye’s
Sabertooth hybrid ROV/AUV, a link was
established to a matching BlueComm
unit on apparatus designed to
replicate a subsea manifold.
This enabled through-water wireless
control of the vehicle including
commanding the actuation of a
standard Class 4 subsea valve. A
simultaneous video feed provided
by BlueComm from the Sabertooth
to poolside allowed the vehicle’s
pilot, and the gathered audience, to
monitor the valve operation.
After docking in a separate, optically
enabled subsea docking station,
BlueComm was also used to harvest
mission data at very high data rates
and to provide the vehicle with
details of its next mission.
With the exception of an acoustic
emergency stop using Sonardyne’s
WSM6+ mini-beacon, BlueComm was
the only means of communication
between the Sabertooth ROV/AUV
and shore during the entire 30 min
demonstration run.
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Total Analysis

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

The first was to show how the vehicle could be used for video
inspection. The Sabertooth was used to track the complicated
shape of a wellhead jumper connector, taking video.
The second operation was to close a subsea valve. The vehicle
had been previously fitted with an electric torque tool from
Seanic Ocean Systems. The surface operator communicated
with the Sabertooth manually, in real time by a free space
optics (FSO) link.

was to demonstrate to the audience how the vehicle could
be manoeuvred manually, in real time. Between One Subsea’s
showcase event and Saab’s follow-up demo, over 125 oil and gas
representatives, ROV service providers, academics and military
personnel viewed the Sabertooth in action.
"It is very rare for us to be able to meet with between 120
and 130 customers from 50 companies from the USA, Europe
and South America one-on-one in this way and in this type of
environment," said Sven-Inge Svensson, Head of Saab Seaeye SE.

"This link, provided by Sonardyne's BlueComm system, can
be considered as a subsea broadband," said Johansson. "It
not only allows the vehicle to be manually controlled, but
also allows high capacity data and video to be transmitted
through the water, without physical contact. At no time was
the Sabertooth connected by an umbilical.
The third part the demonstration concentrated on obstacle
avoidance. Software within the Sabertooth's control system
scanned the digital input for structures that could impede the
movement of the vehicle. An extension of this is known as
'Go To'. The location of a target is input into the navigational
computer and the vehicle uses obstacle avoidance software to
bypass obstructions.
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The last part was docking into a subsea housing. The surface
operator used the wireless communication link provide video
and sonar information to manually steer the vehicle into its
housing.
"We have developed mechanisms to carry out this
operation automatically, but the objective of the exercise
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Obstacle Avoidance by the Sabertooth

Seatrepid Orders Six Hugin AUVs

Underwater Vision
Underwater Vision has purchased a R2i2 Delta Extreme, an
intuitive, remotely operated robotic system designed for
inspection and reconnaissance missions inside of confined
spaces and hazardous environments.
Typical applications include search and rescue, duct
inspection, culvert inspection and
remote monitoring in
nuclear power plants.
Specially designed
track belts
provide
optimal
traction
performance
in a wide
variety of
environments,
including sandy and
R2i2 Delta Extreme
muddy conditions.

Kongsberg Maritime has sold six HUGIN AUV Systems
to SeaTrepid International of Louisiana. They will be
supported by Deep Ocean Search.
The AUVs are rated to 6000m. They have a
comprehensive sensor suite including triple frequency
sidescan sonar, KONGSBERG’s de facto industry
standard EM2040 multibeam echo sounder, sub-bottom
profiler and a colour camera. The vehicles are also
equipped with a magnetometer mounted inside the
AUV body.
All six SeaTrepid HUGIN AUVs are fitted with swappable
Lithium polymer batteries and can achieve mission
durations of more than 60 hours with payload
sensors operating. They will be supplied with a
comprehensive topside spread including launch and
recovery containers, operations room containers
and KONGSBERG HiPAP USBL systems for supervised
operations.

LARS for Skandi Neptune
Rolls-Royce has won a contract to supply its 100th and 101st
Launch and Recovery Systems (LARS). The contract signed
with DOF Subsea, will see the latest two systems installed
aboard the DOF Subsea Skandi Neptune.
Rolls-Royce Launch and Recovery Systems allow the
deployment and recovery of remotely operated vehicles
(ROVs) to a depth of 3000m plus. The system has highly
accurate active heave compensation to cope with severe
weather and can automatically launch and recover a ROV to
a given target depth and at a given target speed.
Rolls-Royce Launch and Recovery Systems are also used
by Farstad, Olympic, REM, Havila, k-Line, Ocean Installer,
Eidesvik, GC Rieber, Allseas, COOEC and TechDOF.
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LARS System

HUGIN AUV
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Underwater Vehicles
The Age of the MiniROV
Ultra Short
Baseline
(USBL)

working
offshore can
be directly linked
to unprecedented
technological advances
in sensor miniaturisation
combined with increased
capability and sophistication of control
systems.

SeaBotix ROV
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Never has ‘doing more with less’
been more applicable or desirable
as operators face shrinking budgets,
tighter margins and a relentless drive
to reduce costs in equipment and
personnel. This is especially true of the
miniROV class of remotely operated
vehicles (ROVs).

depth ratings of 300–4000m (1000 –
13 000ft) allows for access to restricted
areas around structures and subsea
plant in order to gain non-destructive
testing (NDT) data through cathodic
protection (CP), ultrasonic thickness
(UT) measurements or flooded member
detection (FMD).

Being compact and light enough to
be deployed and retrieved by one or
two persons, while large enough to
carry a payload of multiple sensors
and tooling, the miniROV is a robust
and attractive option for a low cost,
low logistics remotely operated vehicle
(ROV) in the offshore market.

Additionally, light intervention and high
quality data acquisition can be achieved
that would otherwise be inaccessible to
larger ROVs.

The miniROV is no longer seen as
an emergency, back-up option but a
viable, safe, robust and essential part
of offshore operations in its own right.
Although initially developed for other
industries outside the offshore energy
sector- nuclear, scientific, military etc.,
many offshore contractors have been
quick to recognize the unique value
proposition of this class of vehicle.
Often operated direct from a platform
or vessel of opportunity (at times
negating the requirement for expensive
Dynamically Positioned (DP) vessels),
the miniROV’s compact form combined
with payload capacity and operating
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The simplicity of set-up, operation and
maintenance means that in many cases,
the platform staff will carry out the
surveys without recourse to contracting
outside services. This is another example
of thinking smart through saving time,
mobilisation effort and reducing costs.
These systems can if necessary, be
brought on and offshore by helicopter
resupply or small support vessels. The
systems are protected in their own selfcontained, ruggedised transit cases and
can be quickly moved from site to site for
maximum utilisation and to optimise day
rates. To take this a step further, miniROV
deployment from unmanned surface
vessels (USV) around offshore sites is in
the near future.
The increasing appearance of MiniROVs

This has led to the availability of
automated positioning packages,
waypoint navigation, station keeping
and other ‘artificial intelligence’
manoeuvres, through the integration
of on-board altimeter, Ultra
Short Baseline (USBL)
responder/transponders,
Doppler velocity log
(DVL)

Doppler Velocity Log

and of course Imaging sonar / acoustic
camera sensors for navigation and data
acquisition in poorly lit or turbid water
conditions, or for automated target
stand-off capability.
This was all the preserve of much
larger, Work Class vehicles until very
recently. This technology has further
operational implications for smarter
survey solutions whereby Autonomous
Underwater Vehicles (AUV) can be
employed for large scale survey and any
targets of interest can be downloaded
into the ROV control system. This would
allow for automated excursion to each

of the points of interest for further
investigation and possible remediation.
(This symbiotic technique between
vehicle types has emanated from
first responder and rescue services,
searching vast areas of open water for
drowning victims, stolen vehicles or
other forensic evidence.)

Gavia AUV
Furthermore, certain miniROVs have
the capability of being integrated with
a powerful, non-magnetic vortex device
for crawling vertically or even inverted
on vessel surfaces, subsea structures
and within storage and ballast tanks for
Underwater Inspections in Lieu of Dry
docking (UWILD) on offshore vessels in

Tank Inspection

SeaBotix ROV system
particular, Floating Production Storage
and Offloading (FPSO) vessels to include
external hull and water ballast tank
turrets inspection, NDT, mooring line
inspection etc. This also has applications
for structural integrity and ecological
survey requirements on platform sea
chests.
Add to this 3d laser metrology and
optical photogrammetry solutions,
hydrocarbon leak detection and other
riser, pipeline and subsea structure
survey capability, and the sheer potential
of such systems becomes apparent.
Whether it is personnel or equipment,
doing more with less and driving
efficiency, especially in the offshore
energy market is here to stay, driven by
the need to drastically reduce Capex and
Opex especially in the current era of oil
prices below $30 per barrel.
Therefore, it is not surprising that there
is growing commitment from the Oil
Majors to fully utilize the potential of
these systems and other leading edge

There is an ongoing development,
backed by several oil majors to deploy
intrinsically safe MiniROVs fitted with
an ultra-high resolution, acoustic
camera for survey inside on and
offshore hydrocarbon filled storage
tanks.
This is to aid the detection and
mapping of corrosion, cracks or
general deterioration of wall thickness
without recourse to emptying and
cleaning the tanks prior to intervention
by human technicians, which is hugely
expensive and dangerous. Successful
initial trials have already been
achieved in water tanks to prove the
concept.

technologies with intent to leverage
cost benefits for the future.
And as previously discussed, there
is a willingness to look outside the
industry to replicate the examples
and successes of other underwater
operators in order to implement new
solutions.
Unlike the previous cycle of down
turns in previous decades, there is a
determination to revisit and rewrite
standard operational procedures for
the longer term. Any implemented
changes will herald an era of working
smarter and will surely remain in place
even if there is a return to oil prices
above $100 per barrel again.
Of course, there will always be a
requirement for a range of vehicle
sizes and capabilities to satisfy the
many subsea tasks. The MiniROV’s
rise in capability is far from the
death knell of the 250 HP Hydraulic
Work Class ROV. For construction,
decommissioning and drill support
etc., these large, expensive and
extremely capable vehicle systems will
always be a necessity.
Neither are the days of the
commercial diver over just yet.
Despite an increasing focus on health
and safety, there has yet to be seen an
ROV / Pilot team that could perform
any meaningful welding task.

Blueview sonar

However, with the current slowdown in subsea construction and drill
support activities world-wide, there
is greater focus on inspection, repair
maintenance, NDT and an increase in
overall ecological monitoring including
water quality, oil spill response and
preservation of habitat.
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Training
Forum Extends VMAX Capabilities
With an ever-increasing focus on
costs and efficiencies during offshore
operations, any means of optimising
vessel time though preparation and
verification of procedures, personnel
and equipment becomes a valuable
component to factor into the
project plan.
Forum Energy Technologies’ VMAX
business provides software and
services which allow an operation
to be verified in a virtual 3D
environment during the planning
stage of the project.
The company’s VMAX Project
Simulator has been specially
designed to simulate subsea
construction, intervention and
inspection activities using ROVs.
Incorporating an advanced physics
engine, the system’s software allows
the application of realistic and
accurate forces on the equipment
and structures within simulated
scenario applications.
This cutting-edge simulation
technology provides full-field
visualisation solutions including
virtual system integration and
testing (vSIT) tools for operation
assessment.
VMAX Project Simulator software
comes complete with a toolbox
of standard training scenarios
ranging from 'Black box' recovery
to suction pile installation and
pipe inspection. Each scenario is
designed to introduce different ROV
activities, a variety of ROV-operated
equipment and increasingly complex
manipulator operations.
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Controls are available for instructors
to modify the environmental
conditions such as visibility, surface
wave heights and currents. The
instructor can also record each
mission which can then be played
back for review in the free VMAX
Viewer software.
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Forum’s VMAX offering allows an operation to be verified in a virtual 3D environment
during a project's planning stage

The VMAX team also provide a bespoke
scenario build service. This service
extends to piloting operations within
the scenario as verification of the
project procedures. The team then
provide a detailed report addressing
each procedural step and commenting
where issues may arise such as
poor access or problematic tether
management.
With many years’ experience in
building and reporting simulated ROV
operations, the scenario programmers
and modellers have amassed a large
library of ROV and equipment models.
VMAX Project Simulator software can
be operated on a variety of platforms,
the most realistic of which is the TXLX
VMAX ROV Simulator. This is a full
console ROV suite which uses the
same controls and HMI as a real Perry
XLX-C Work Class ROV. In the case of
the TXLX, the ROV is replaced with a
network of high specification PCs each
simulating a camera view or sonar
device.
Such full console simulators are used

by ROV operators and training centres
worldwide to provide training and
practise to trainee ROV pilots, and to
assess and verify skill levels.
VMAX Project Simulator software
can also be operated from the VMAX
Desktop Simulator suite. This consists
of a portable desktop ROV console
and a high specification laptop. The
desktop console provides joystick
and trim controls for the ROV as well
as lighting and camera controls, a
five-function manipulator and TMS
functions. There are also a number
of programmable switches to enable
equipment particular to certain
scenarios.
The VMAX Desktop Simulator
provides a very cost effective and
portable solution for preparation and
training of ROV pilots. This product
is also ideal for project engineers
who can use the system to analyse
operational procedures to establish
best options during ROV intervention.
Where customers wish to build their
own scenarios, VMAX now provides

the ideal engineering tool. VMEditor is
a unique application which allows the
rapid creation of offshore simulation
scenarios, providing previews of the
scenario and tools to modify and place
prebuilt asset models by drag and drop
or by scripting.

As a result, they were frequently being
approached by clients asking to create
videos for them which is why this
service is now available for customers
wanting high quality animations
to demonstrate their products or
services, or showcase their company.

VMEditor provides tools to set up
physical properties of models such as
collision geometry, mass, centres of
mass and buoyancy, and also to define
logic and connect physical objects
though behaviours and interactions. The
deliverable from VMEditor is a selfinstalling scenario package file which
can be imported into VMAX Project
Simulator for immediate use.

VMAX offers visually stunning and
technically informative animations
which cross language and knowledge
barriers to demonstrate a product
or service in action. From general
marketing requirements to procedure
specific videos, VMAX can offer a
creative and technically realistic
solution.

Forum has further extended its VMAX
capabilities by launching a new Video
Animation Service. The VMAX team have
long used their creative and technical
skills combined with their knowledge
of subsea and topside operations
to develop many promotional video
animations for Forum’s wide range
of subsea products for the offshore
oil and gas industry, renewables and
decommissioning markets.

Christian Blinkenberg, Global Services’
Sales Director at Forum, said: “The
VMAX range allows our clients to
simulate complex subsea operations
to a very high degree of accuracy
either autonomously or in partnership
with our dedicated VMAX engineering
team.
This enables a contractor or operator
to simulate mission critical ROV
operations in a controlled and

repeatable manner, significantly
improving any ROV training program as
well as preparation and evaluation of a
given project.
“The interaction our software and
scenario developers have with our
internal and external customers
has given them a high level of
exposure to many different types of
offshore operations, methods and
equipment and we are able to apply
that experience when designing new
bespoke scenarios.
“Those skills transfer extremely
well to the process of creating
promotional and informational video
animations. We have created very
impressive animations for many other
product lines within Forum Energy
Technologies and we now offer this
service to our customers.”
From the Group’s headquarters in
Houston, VMAX is supported globally
through Forum’s regional offices.
Forum’s other products are developed
and manufactured at a range of
locations in the USA and in the UK.
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Inspection Repair and Maintenance
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Harkand Wins Apache North Sea Subsea Installation Campaign

GLOBAL inspection, repair, maintenance (IRM) and light
construction company Harkand has been chosen to deliver
installation work to support the US headquartered operator
with its existing drilling campaign in the Nevis South Field in
the North Sea.

country and third in the region
as the global inspection, repair
and maintenance (IRM) company
continues to strengthen its
capabilities across West Africa.

The project will see Harkand provide project management
and engineering services and deploy its personnel and one
of its dive support vessels (the Harkand Da Vinci or Harkand
Atlantis) to install new subsea equipment for Apache.

The newly formed company
Harkand Angola, based in Luanda,
will focus on the development of
local IRM capabilities and services
in country, providing support and
local content on both large major
capital development projects and
maintenance to existing ageing
operations. It makes the full
spectrum of Harkand’s ROV and
diving, inspection, engineering,
project management and survey
services available to the Angolan
market.

Harkand previously performed tie-in work in 2015 for
the Nevis S67 well at the Beryl field and a Beryl midline
disconnect scope under the contract. The company also
supported Apache with phase 1 of the Aviat development
which included preparation work and platform tie-ins of the
newly installed Aviat flowline.
l Harkand recently signed a new joint venture agreement
with ESOPEG in Angola, its first strategic partnership in the
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We see even when you can’t

DEEPSEA

Near SIT Performance at a Fraction of the Price
Wide Angle Field of View – at 85° horizontal.
Actual Image Captured
at .00045 lux.

Depth Capability – 6000m Depth Rating.

Actual Image Captured
at .028 lux.

Compact Design – Allows camera to be mounted in confined areas.
www.deepsea.com

Low Light Sensitivity – Minimum Faceplate Illumination 4.5 x 10-4 lux.

sales@deepsea.com

Call today for more information:

1 800 487 3775

Diverless Cable Repair
l The company recently completed
an inspection, repair and maintenance
(IRM) campaign for BP Trinidad and
Tobago (BPTT) utilising the Harkand Da
Vinci diving support vessel (DSV) and
the company’s new hyperbaric rescue
facility (HRF) in the Caribbean.

Pharos Offshore's Hydraulic Cable
Grab and offshore personnel have
successfully supported and completed
the recovery a faulty cable section on
the Walney Offshore Wind Farm aboard
the Edda Fonn.

The subsea hydraulic cable grab had
been built to client specification for
this project and was delivered within
a six-day turnaround to Liverpool Port
ready for operations.

The IRM scope included deadleg
inspection of BPTT offshore assets,
pipeline intervention, caisson repair
works, platform and pipeline clamps
installation and inspection and
recovery of a caisson section.
Harkand provided a full suite of
services including saturation and
surface diving, ROV, survey, inspection
as well as project management and
engineering for the execution of the
campaign.
This was also the first project for the
new HRF built by Harkand in the Gulf
of Mexico in August 2015. The HRF
was set up in Chaguaramas on the
North West peninsula of Trinidad for
the campaign
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Hydraulic Cable Grab
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Tidal Turbine Connected with Isla
MacArtney has provided a
connectivity solution to help
French marine renewable energy
pioneer SABELLA bring a tidal
turbine into an onshore grid.
The successful operation was
carried out in the Fromveur
Passage, off the island of Ushant,
France. The result of connecting
the two lines was provision of
15–20% of the Ushant island’s
electricity consumption needs.
Over the past years, Sabella has
developed an original concept for a
screen of tidal turbines positioned
on the seafloor. In accordance
with a permit issued by the French
government, Sabella plans to keep
the D10 tidal turbine submerged
for one year to conduct various
trials.

Cables

Following a gradual increase in the
speed of the Fromveur Passage
currents, Sabella’s D10 tidal energy
turbine will produce up to 10
MW/h of electricity under real
operating conditions.
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Pre-orientated in the direction
of natural tidal currents and
empowered by symmetrical rotor
blades, the turbines effectively
capture the energy generated
by the shift between ebb and
flow. The rotor is activated even
by modest current motion and
powers a generator, which exports
the electricity produced to the
onshore grid via a submarine cable
anchored and embedded at its
landfall.
Since it was first deployed last
June, the turbine started delivering
limited quantities of power to
Ushant island in November 2015.

and Electricity Grid

The connector on the deck

For successfully transmitting the
harnessed tidal power to the onshore
grid, the ‘Sabella D10’ relies on a
purpose-built subsea connectivity
solution from MacArtney. This is based
on two drymate GreenLink connectors,
one linked with the turbine, the other
one connected to the dynamic subsea
export cable.
The solution also comprises a couple
of hang-off stress terminations, a
customised flange including various

The connector

medium- and low-voltage fibre-optic
connectors for the turbine nacelle, a
junction box jumper cable, and various
test cables.
Proven and dependable, MacArtney
GreenLink Inline Termination solutions
have an established track record in
connecting dynamic cables from offshore
renewable wind, tidal and wave-energy
converters to export cables. In addition,
they are widely used to interconnect
subsea units and can be combined with
the GreenLink Hub to support more
devices in an array.
Termination of cables can take place
either at cable manufacturing facilities
or on site prior to cable laying. The
actual mechanical connection of the
two GreenLink halves takes less than
two hours, making it a good solution
for marine renewable applications with
limited time windows, like eg, tidal
energy units.

JDR Contract
JDR has been awarded two umbilical
contracts by McDermott Middle
East. The umbilicals will be delivered
to two projects in the United Arab
Emirates and Qatar.
The first project includes three
umbilicals with a total combined
length of 9km. The second project
includes seven umbilicals with a total
combined length of 3.5 km.
All of the umbilicals incorporate both
thermoplastic hoses and electrical
cables, providing hydraulic control
and electrical signal to subsea
isolation valves. These are critical
umbilical cables to operate isolation
valves in flowlines containing
hydrocarbons, in the event of an
emergency within an offshore
production system, and to monitor
and verify valve closure.
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Cables
Coaxial Connectors
Birns has launched a new range of
coaxial subsea connector contacts.
The BIRNS Millennium series
connectors, developed with the new
contacts, have had groundbreaking
testing results including a maximum
insertion loss of 0.7 dB at signal
frequencies to 3GHz, with an
associated maximum SWR (Standing
Wave Ratio) of 1.7:1.
So far in initial testing protocols,
the new coax contacts have proved
to withstand open face hydrostatic
pressure to depths of 1433m, with
more testing currently under way.
Additionally, the new design provides
incredible ease of assembly and
connects directly to a standard MILSTD-348 SMA connector.
RF contacts in the subsea
connectivity market are typically
unable to withstand any open face
pressure resistance whatsoever,
due to the design demands of
controlling electrical impedance
and the challenges found affecting
characteristic performance of
dielectric materials.

Birns coaxial subsea connectors
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BIRNS achieved its new pressure
resistant coax line with a proprietary
design, optimising transitions to
prevent extrusion and minimise
impedance discontinuities. In addition,
its engineers incorporated seals made
of low dielectric constant materials to
prevent leakage under pressure and
utilised a high compression strength
dielectric material, which also has a
low dielectric constant.
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Nexans IKM
Nexans Norway and IKM Subsea have
come to an agreement to extend the
current ROV services contracts on board
the C/S Nexans Skagerrak.
The contract value including options is

75 million NOK and duration term is
firm for 3 years + 2 yearly options.
IKM Subsea’s ROV services will be
integrated with iSurvey’s positioning
and monitoring service during cable

ASE Cable Work Completed
Global Marine has completed
operations and has installed
approximately 380km of OCC SC500
fibre optic cable between Okinawa
and a branching unit (BU) in the
Asia Submarine-cable Express (ASE)
system.
This extension of the 7200km, which
was completed in 2012, connects

Japan to the Philippines, Malaysia,
Singapore and Hong Kong.
Cable was landed from the vessel via
direct shore ends at the southern tip of
Okinawa before being laid to the BU,
The stub end was recovered and jointing
operations conducted. PP duct fibre optic
cable protection was installed to provide
added protection for system security.
Cable Innovator

SEACON 55 Series
SEACON’s 55 series of underwater electrical
dry-mate connectors have significant design
improvements over other industry standard
connectors, whilst maintaining compatability
and interchangeability with them.

SEACON’s 55 series

Pressure rated to 10 000psi
(22 500ft/7 000m), the 55 series is available
in five shell sizes with up to 24 contacts with
pressure balanced oil filled (PBOF) options.

lay and trenching operations.
Since 2012, IKM Subsea has supplied
a Merlin WR200 workclass ROV’s onboard on the C/S Nexans Skagerrak.

Manufactured from 316L Stainless Steel as
standard, other materials are also available
including PEEK (Polyetheretheketone),
Titanium, Aluminium Bronze and Alloy 625.
This connector range is suitable for a variety
of applications including ROV’s, underwater
cameras, diver communications, lights and
pan and tilts.
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Cables

Maersk Connector
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The DP2 cable installation vessel
Maersk Connector has been handed
over from Damen Shipyards Group to
Maersk Supply Service. The vessel is
going directly on a long-term charter for
subsea services provider DeepOcean.
“We’ve already been awarded three
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UK and North Sea contracts for
Maersk Connector," said DeepOcean
Commercial Director Pierre Boyde.
Owned and operated by Maersk Supply
Service, the vessel is the latest addition
to the 50-plus strong Maersk offshore
support vessel fleet.

So far the vessel has been contracted
to undertake marine works for three
DeepOcean contracts: the Walney
Extension Project, the Nemo Link
interconnector and the Bligh Bank Phase
II Offshore Wind Farm.
Contributing to production efficiency, the

vessel is capable of grounding out with
its seven points mooring system.

installation of high specification cables.
with no requirement to coil them.

This eliminates the need for a separate
shallow water cable lay vessel and
minimises the number of cable joints
required. The bespoke 7000t carousel
system accommodates bundled

Built at Damen Shipyards Galati in
Romania, Maersk Connector is the
second of a new generation of cablelaying vessels based on the proven
Damen Offshore Carrier (DOC) platform.

Developed as a flexible platform for
both transport and installation work
offshore, the DOC 8500 is 138 metres
in length and has a beam of 27.5
metres.
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Driving down the Cost of Temperature
Monitoring of Insulated Subsea Pipelines

Scan reveals uncharted
WWI German Submarine

WFS Technologies (WFS) has
launched the Seatooth PipeLogger
Thermal Insulation (TI). Designed to
deliver a step reduction in the cost
of monitoring process temperature
of subsea pipelines and jumpers
with up to 2” of thermal insulation,
the Seatooth PipeLogger TI is set to
revolutionise asset integrity monitoring
and flow assurance.

An uncharted wreck of a WWI German
submarine has been discovered during
detailed seabed scanning as part
of the East Anglia Zone windfarm
development off the coast of Norfolk
and Suffolk. The submarine has been
missing in action since 1915.

The Seatooth PipeLogger TI
incorporates an RTD (Resistance
Temperature Device) housed in a
novel mount designed to trap heat
from the insulated pipeline. Process
temperature is measured without
penetration of thermal insulation or
pipe wall. Each system is calibrated to
provide an accuracy of better than 10%
and repeatability of better than 2DegC.
An integrated data logger records
process and seawater temperature.
Data is harvested wirelessly by diver,
ROV or AUV using Seatooth subsea
radio. Alternatively, the system can be
configured to provide real time data
through a Seatooth-enabled Subsea
control module (SCM). The wireless
communications range of standard
Seatooth devices through seawater,
the seabed, concrete blankets and
the splash zone is 5-10m. Wireless

communications range can optionally be
extended to 35m through seawater or
150m through the splash zone.
The Seatooth PipeLogger TI incorporates
Seatooth Endure, innovative technology
designed to extend the battery life of
subsea wireless systems to up 15 years.
Systems are depth rated to 200m or
1000m, are compact and weigh under
5 kg in seawater. They are suitable for
deployment by mini-ROV operating off a
rig or small vessel or by diver.
Deployment and recovery is facilitated
by use of diver straps or ROV clamp. An
optional protection cover is available
for systems buried in the seabed, under
concrete blankets or under rubble.
Target applications include:
l Subsea pipeline temperature profile
monitoring
l Upheaval buckling monitoring
l Replacement of broken process
temperature sensors
l Over-temperature monitoring of
flexibles
By reducing the typical installation cost
of temperature monitoring on thermally
insulated pipelines by over 90% the
Seatooth PipeLogger TI is another WFS
product set to revolutionise subsea asset
integrity monitoring and flow assurance.

As part of the planning operation,
Fugro used advanced sonar technology
to scan over 6 000km2 of the seabed
in the Southern North Sea. The
survey disscovered more than 60
wrecks, however the presence of the
uncharted submarine 90km from shore
was entirely unexpected.
The team initially thought it could
be the Dutch Navy’s last remaining
missing WWII submarine military
submarine HNLMS O13, which went
missing in action in June 1940, after
the crew were tasked to patrol the
waters between Denmark and Norway.
Three years after its initial discovery (in
September 2012) the wreck has now
been officially identified as German
submarine, U-31, which left for patrol
on 13 January 1915 never to return.
The wreck is approximately 90km
offshore in the North Sea but sits on
the seabed at a depth of only 30m.
The wreck discovered within the
East Anglia Zone is 57.6m in length,
4.1min width and 4.6m in height and
the bow appears to be facing south.
Damage was observed at the bow and
the stern, so the original length could
be slightly longer than it appears and
debris surrounding the wreck suggests
a more likely length of over 60m (but
less than 70m).
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Seatooth Pipe Logger

Camera footage taken by the Dutch
Navy divers highlighted clear images
of the conning tower and deck lay-out,
which suggested the wreck was of
German origin. From German drawings
it was identified that this was a WWI
German submarine: Type U-31.
A database of reference books shows
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that only U-boats U-31 and U-34 had
been lost in this area of the North Sea.
SM U-31 was commissioned into the
Imperial German Navy in September
1914. On 13th January 1915, the
U-31 slipped its mooring and sailed
north-west from Wilhelmshaven for
a routine patrol and disappeared. It is
thought that U-31 had struck a mine
off England’s east coast and sank with
the loss of its entire complement of 4
officers, 31 men.

06/01/2016 10:14:45

sonar team. Due to the sea conditions
surrounding the site, several dives were
required before any real progress was
made. It was difficult to obtain any
evidence revealing the exact identity.
The SM U-31 by, lying some 91km east of
Caister-on-Sea, Norfolk appears to be in
a remarkable condition with the conning

tower present and the bows partially
buried.
As an official military maritime grave,
the wreck of U-31 will remain in its
final resting place and plans for any
offshore windfarm development will be
progressed ensuring no disturbance to
the area.

Scans of the Submarine

U-31 was the first of eleven Type U-31
submarines built between 1912 and
1915. Eight were sunk during
operations while three surrendered and
were scrapped after the war. Of those
lost during operations, the whereabouts
and fate of two, including U-31, was
unknown.
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Commander (Retired) Jouke Spoelstra
of the RNLNavy/Submarine Service,
who headed up project. said:"We
conducted several dives from the
minehunter HNLMS Makkum and the
work was supported by a REMUS UAV
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Wave Measurement
It is very useful to measure sea surface
waves for a variety of industrial,
commercial and environmental
reasons. Martin Stemp, Managing
Director of RS Aqua explains how such
wave measurements are made.
"Environmental forces have a significant
impact on marine infrastructure," said
Stemp. "These forces, including sea
surface waves, can be measured in a
variety of ways. Wave measurement is
inherently difficult to carry out, because
there is so much small-scale dynamic
movement that must be captured,
not to mention the interference of
turbulence mixing and aerated waters
at or close to the surface.
"Wave measurement can be used
to support decisions ranging from
designing and managing offshore
operations safely to setting up
effective coastal flood defences. Wave
measurements can also form part
of a long-term scientific research
programme."
While windfarms are normally
unmanned during their operational
life, it is necessary to have wave height
information available during the
entire life cycle of the windfarm. The
same goes for the highly regulated oil
and gas industry, wave heights and
sea states dictate when helicopters
can land or when supply vessels can
deliver personnel, as well as providing
critical information to structural design
engineers to help safeguard life and
property.
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Drilling or production operations
in floating units can be temporarily
discontinued until the conditions
improve and wave heights decrease.
Having a locally or centrally-located
wave height data monitoring
programme in real-time is, therefore,
a key part of an offshore safety
programme.
Waves are generated when a body
of water is disturbed by external
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Wave Radar Rex
forces. These forces may originate, for
example, from underwater landslides,
earthquakes, the movement of floating
bodies or even the gravitational
attraction of stars and planets. By far the
biggest cause, however, is the interaction
of wind.
The friction of air molecules pushing
against a water body causes ripples on
the surface. These increase in size as the
wind begins to blow. Factors affecting
the size of these waves are the wind
speed, duration and fetch (distance that
the wind blows without a directional
change.) At some point, however, this
energy will dissipate and the wave will
‘break’.

These sensors can measure continuously
or in bursts, and with intelligent data
processing, can infer wave and tidal
conditions with great presision.
An alternative subsea device is an
acoustic Doppler which can track the
surface of the sea with multiple beams.
This data can be processed to give
directional wave data, as well as wave
heights and periods.

There are a number of hardware
solutions to measure waves, but they
are generally divided into submersible,
surface and above-surface devices.

Sea Floor Sensors
A very common wave-measuring device
is the submersible pressure recorder.
These are located on the seabed or else
moored in a fixed position.
These pressure recorders measure the
pressure and thus, the height of the
water column directly above it as the
wave crest and wave trough passes over.

Seabed-mounted ADCP

These subsea techniques are limited by
water depth. Nevertheless, the present
generation of pressure sensors can
record data with millimetric precision
even through hundreds of metres of
water.

Floating Sensors
Buoys float on the sea surface. By
monitoring their own accelerations,
therefore, this effectively records the
movements of the sea surface.
Known as 'wave rider' buoys, these are
typically moored to the seabed although
they may be horizontally moored or
even free-floating.
These systems typically connected to an
anchor weight on the seabed by ropes.
Near the surface, the ropes will be
joined to a flexible rubber section that
provides elasticity. In this way, the buoy
is decoupled from the rigid mooring and
allowed to move more freely.
"These buoys measure their relative
movement with tremendous precision,"
said Stemp. "They can provide very rich
data sets, a complete suite of directional
wave statistics. They can be used to
collect other information as well, such as
temperature, meteorological or current
data in real time."

Above Water Sensors
Perhaps of the most accurate systems
of all, however, is the wave radar. This
is normally a microwave or sometimes
ultrasonic radar device that is rigidly
attached to a stable oil rig or pier
structure.
It measures the distance from the
radar to the water surface by sending
low-power high frequency pulses
downwards. It then calculates the time
taken for the reflections to return to the
transceiver, and precisely calculates the
distance from the fixed sensor, to the
constantly moving sea surface.
"While these are normally mounted
on fixed locations, the advantage
of wave radars is that they are very
accurate and very low maintenance"
said Stemp. "They take a measurement
every one hundred milliseconds. The
data produced needs filtering, but with
post-processing, it is possible to record
very fast waves at even 100m from the
sea surface".
In an area such as the North Sea, for
example, there are numerous wave
radars. The collected data is networked
together and used to help with local and
regional weather forecasts.
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Waverider Buoy
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Multibeam for Inland Waterways
The Dutch Ministry of Infrastructure and Environment has selected the Kongsberg Maritime EM 2040C very
high resolution, shallow water multibeam system to spearhead its inland waterway survey operations.
The Dutch Ministry of Infrastructure and Environment is responsible for 2137km of canals and rivers with
5472km of waterways throughout the Netherlands, which must be surveyed on a regular basis in order to
ensure safety of navigation.
For the bathymetry workload that is not outsourced, Rijkswaterstaat will use the EM 2040C systems as the
primary tool to survey these waters on an ongoing basis. The first five systems were delivered at the end of
2015 with remaining units ordered to be delivered on demand when the vessels are available.
Based on the state-of-the-art Kongsberg Maritime EM 2040 multibeam, the EM 2040C is a significant
development in acoustic technology that makes highly detailed surveys of shallow water possible using small
boats and launches.
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Survey

The EM 2040C features high resolution and a wide frequency range from 200 to 400kHz, with frequency
selection in steps of 10kHz. It uses Frequency Modulated (FM) chirp to extend range and offers a maximum
depth of 490m with a beam width of 1x1deg at 400kHz. As a dual head system, with two sonar heads tilted to
each side, 200deg coverage can be achieved, which enables surveying to the water surface or up to 10 times
water depth on flat bottoms.
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Shallow water multibeam imaging
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Correlation Velocity Log
Tritech has developed an innovative
Correlation Velocity Log (CVL) as a
new way of dealing with velocity
requirements. Called AquaTrak,
it can be used for tracking subsea
vehicles or station keeping. The
system has advantages over
competing Doppler Velocity Log
(DVL) technology.
Doppler sonar is a useful and
commonly used tool to record
underwater movement. It forms
the basis for established current
measurement technology such as
acoustic Doppler Current Profilers
(ADCPs) and vehicle tracking systems
such as Doppler Velocity Logs (DVLs).
Both rely on measuring the Doppler
shift of waves.
The Doppler shift can best be
recognised when a source emitting
waves, moves towards an observer.
From the observer's viewpoint,
the wavelength decreases and the
frequency increases. Conversely,
when a source moves away, the
observed wavelength increases
and the frequency decreases.

to transmit as narrow, high resolution
a beam as possible from the DVL to
reduce any impact in performance
due to objects on the seabed.
The downside is that some pulses
do not bounce back. Importantly,
any beam passing through the water
column might encounter thermoclines
which may result in refraction. The
distance that each refracted beam
travels is different.
In general, however, the DVL is often
the tool of choice to measure the
relative position and movement of
a remotely operated vehicle (ROV),
autonomous underwater vehicle
(AUV) or towed body such as a survey
array or subsea plough.

CVL
In practice, because of the
frequencies used, DVLs
characteristically tend to either

This is the same technology
used by traffic police armed
with speed guns. This change in
frequency is proportional to the
speed of movement.

Typically, the angle of the beams
being sent out has a 30deg
declination, so the DVL has to be
relatively close to the seabed in
order to detect the return wave.
It is also necessary to select the
optimum properties of the pulse
emitted.
A wide beam will more easily detect
the seafloor, however, it is necessary
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"The underlying technology has
been in existence for a long time,
but it has never been successfully
adapted for this market," said Scott
McLay, Sales Director at Tritech.
"CVL works by sending two pulses
from the sensor, down to the
seabed but momentarily apart. As
the pulses return, the first hits the
transducer at one point and the
other one slightly after it.
"They both left at the same place so
when they come back, the CVL looks
at the correlation between the two
pulses. If the body wasn't moving,
the correlation would be 1. When
moving, however, the second
pulse is slightly displaced from
where the first one came back.
Comparing the two gives the
speed and velocity information."
The pulse isn't a classical
square digital pulse but instead,
has a strong main peak with
ripples out from its centre.
With a relatively wide beam
of approximately 8°, there is
enough scatter for good spatial
correlation when each pulse
returns. The CVL might not
pick up the strongest pulse,
but it's likely to detect one of
the characteristic ripples. The
correlation, therefore covers
a wider area and does not rely
of picking up the centre of the
pulse.

A commercial subsea DVL unit
sends out a ping from four
beams. If any bounce off a
structure such as the seabed,
the frequency shift of the
return translates into a velocity
measurement relative to its
reflection point.
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measure long ranges in low
resolution, or high resolution but
short ranges. This prompted Tritech
to look at ways to improve on these
inherent shortcomings. Working
closely with Canadian company,
Kraken Sonar Systems, they
developed the AquaTrak CVL.

AquaTrak Correlation Velocity Log

The system does also have its
limitations, though. If the CVL
is swinging about at a steep tilt/
roll, it might not even get the return
pulse back, however, such motion
would not be common in the market
addressed by the AquaTrak CVL.

Transmitter Beampattern at 150kHz

"We have carried out trials with the CVL mounted on an
autonomous underwater vehicle (AUV)," said McLay. “It
showed it had a significantly greater range and operated at
a higher resolution than the DVL baseline.

The launch of the CVL comes at a particularly interesting
time. The original patent on the DVL has expired and this
has prompted a number of companies to bring out their
own version. Tritech predicted that the market would
saturate and looked at other technologies to provide
velocity information for subsea vehicles.
"The CVL brings other advantages to operators," said
McLay, "due to the fact that it only has one beam pointing
directly downwards. It can, therefore, have structures
placed around it without affecting its operation. It can be
installed within the frame of the ROV or AUV itself; it just
needs an unobstructed tunnel.
"A DVL, conversely, normally has to be located on the very
bottom to allow the beams to be transmitted outwards at
an angle. This is the first thing that is likely to get damaged
if the vehicle touches the seabed."
As the market-leading DVL is based on export-controlled
American technology, it must adhere to strict USA export
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"CVL characteristically provides a high accuracy right from
the start as soon as the vehicle submerges. Obviously,
when in very deep waters such as 3000m, the beams
cannot reach the seabed and the vehicle has to rely on
other methods, but the CVL can start picking up the seabed
as it gets up to 300m away. We are trying to do things that
nobody else is doing," said McLay.

Angle/deg
Transmit Pulse Shape

restrictions. Rental companies can experience difficulty
providing this to some parts of the international oil industry
because of this restriction. This is not the case with the
Tritech AquaTrak CVL technology.
Tritech sees this CVL technology as being competitive in
the oil and gas, survey, oceanography and military mine
countermeasure markets. So what is the next step?
"We wish to develop the market for workclass ROV
opportunities and then address the needs for a smaller unit
more suited for observation ROVs", said McLay.
The AquaTrak CVL is designed for ROVs and larger AUVs in a
3000m-rated housing and it operates at 150 kHz.
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Survey

Deepwater Swedish Survey
Clinton Marine has conducted the
deepest survey in Swedish waters. This
was carried out in the Bratten area of
the Skagerrack. The survey examined
the seabed at a depth of 560m.
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The assignment was carried out in
cooperation with AquaBiota Water and
Research on behalf of Swedish Agency
for Marine and Water Management
(SwAM). It covered a 1206km2 area.
The survey was conducted using the
multibeam echo sounders EM2040 and
EM710 from Kongsberg which was said
to provide high resolution and accuracy
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despite the large depth in the area. The
collected multibeam and back scatter
data will be used to identify benthic
biotopes and to develop cost effective
solutions for habitat mapping in a
systematic way.
The project involved three of Clinton’s
survey vessels: the MV Lode, MV Nils
and the MV Northern Wind. The first
two survey vessels were employed in
shallow areas in the Baltic (2–50m) and
Skagerrak whilst the Northern Wind
operated in deeper areas.
The Northern Wind had recently

returned from a large scale mapping
survey for Bay of Bothnia Raahe - Oulu Kemi where it carried out a Hydrographic
survey for the Finnish Transport Agency.
A total of 1311km2 of multibeam data
was acquired during June to November
2015 using the dual head and dual swath
system. The waterdepth varied between
5.5m–95m and a total of 5500GB of raw
data was collected during this period.
The results of this hydrographic Surveys
will be used in updating nautical charts
and associated navigational publications in
the Bay of Bothnia.

450th USBL for AA

Forum Aquatec Agreement

Western Advance, the exclusive distributor for Applied
Acoustic Engineering (AAE) in Australia, has recently
completed a contract for the supply of one of AAE’s Nexus
USBL systems to Neptune Marine Services headquartered
in Perth, Western Australia.

Forum Subsea Rentals and Aquatec Group
have entered into a global agreement
for the rental of the proven LEAKlog leak
detection and inspection suite.

The provision of this system is notable as it marks the
450th USBL system that AAE has supplied to the subsea
industry.
Having been a regular user of the Nexus USBL through
Western Advance’s rental facility, Neptune’s Operations
Manager Pat Fournier commented, “Given the amount of
work we are now undertaking where the use of a USBL
system is a requirement, it makes sense for Neptune to
invest in a permanent system.

The Aquatec LEAKlog leak detection
sensors are used for routine inspection
and surveillance of a variety of subsea
installations as well as for permanent leak
monitoring applications.
The suite incorporates a data acquisition
system and interchangeable sensors.
LEAKlog leak detection and inspection suite
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Survey
SFD2
Fugro’s Seafloor Drill 2 (SFD2)
has successfully completed
a challenging multi-site
investigation across the
North West Shelf of Australia,
encountering variable
calcareous sediments and
delivering results to support a
jack-up drilling campaign.
The work was performed in
water depths up to 112m and
required in situ testing and
sampling to a total length
of 323m. The SFD2 proved
effective in sampling some
of the world’s most difficult
seabed sediments, from ultrasoft carbonate muds to highly
weathered limestone.
Its success can be attributed to
a number of factors including
the flexibility provided by the
proprietary wireline system,
the innovative approach to
mud supply and a ‘hands-on’
approach by the geotechnical
drillers. An additional
advantage was the ability to
airfreight the SFD2 to Australia.
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Survey
Deepwater Swedish Survey
Clinton Marine has conducted the deepest
survey in Swedish waters. This was carried
out in the Bratten area of the Skagerrack. The
survey examined the seabed at a depth of
560m.
The assignment was carried out in cooperation
with AquaBiota Water and Research on behalf
of Swedish Agency for Marine and Water
Management (SwAM). It covered a 1206km2
area.
The survey was conducted using the multibeam
echo sounders EM2040 and EM710 from
Kongsberg which Clainton said, provided a very
high resolution and accuracy despite the large
depth in the area. The collected multibeam
and back scatter data will be used to identify
benthic biotopes and to develop cost effective
solutions for habitat mapping in a systematic
way.
The project involved three of Clinton’s survey
vessels: the MV Lode, MV Nils and the MV
Northern Wind. The first two survey vessels
were employed in shallow areas in the Baltic (250m) and Skagerrak whilst the Northern Wind
operated in deeper areas.
The Northern Wind had recently returned from
a large scale mapping survey for Bay of Bothnia
Raahe - Oulu - Kemi where it carried out a
Hydrographic survey for the Finnish Transport
Agency.
A total of 1311km2 of multibeam data was
acquired during June to November 2015 using
the dual head and dual swath system. The
waterdepth varied between 5.5m–95m and
a total of 5500 GB of raw data was collected
during this period.
The results of this hydrographic Surveys will be
used in updating nautical charts and associated
navigational publications in the Bay of Bothnia.
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Geotechnical Investigation
WA researchers develop new tools to probe the properties of the seabed
The Remote Intelligent Geotechnical
Seabed Surveys Joint Industry Project
(RIGSS JIP) has now been underway
at the University of Western Australia
(UWA) for 18 months of its planned
3-year duration.
The JIP is funded by a consortium of
offshore operators and contractors
(Benthic, Fugro, Shell, Total and
Woodside) and is tasked with
developing new and improved
techniques for probing the
geotechnical properties of the seabed,
in-situ.

A range of novel devices are being
developed through laboratory tests,
numerical simulations and field trials.
These include new types of shallow
penetrometer that mimic subsea
pipelines, free-falling probes that offer a
rapid method of gathering soil strength
data and an in-situ erosion testing
device based on UWA’s award-winning
O-tube
technology
(see UT3 Q4 2012 pp32-35).
Toroidal shallow
penetrometer

“We have deliberately sought support
from both contractors and operators.
This cross-industry support gives
us the input needed to ensure the
developments are practical as well as
innovative”, said the Project Manager,
Professor David White.

These devices can be scaled for
deployment in various ways; either
from a seabed frame or drill rig, via a
work-class ROV, or on deck into box
core samples.
The shallow penetrometers are a
creative extension of conventional
cone, T-bar and ball penetrometers,
but with added actuation and control
capabilities. Dr Sam Stanier, the
lead researcher of the RIGSS JIP, is
particularly enthusiastic about these
devices.

PhD student Mark Schneider performing
laboratory trials of new shallow penetrometers

“Their robotic control system allows
them to be rotated as well as pushed
vertically, and be operated under
both load-control and speed-control,
while monitoring the pore water
pressure in the surrounding soil. These
improvements allow a greater range
of soil properties to be derived from a
single tool.
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Free-fall penetrometer
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"For example, one test can derive both
intact and remoulded strength, as well
as interface friction properties and the

Onshore trials of the piezoball
penetrometer at Australia’s national soft
soil test facility in Ballina, NSW

New Deepsea Power and Light Website

DeepSea Power & Light (DSPL) has
redesigned its website at www.deepsea.
com. Made with the user in mind, the
website focuses on DSPL’s commitment
to serving the subsea community.

The new layout simplifies access to
product specifications. Importantly,
it also provides an improved
documentation library and media
gallery.

DSPL has also expanded the
knowledgebase with technical
resources, products in use, and an
article publication archive to provide
resources for learning and support

Geotechnical Studies
coefficient of consolidation. This suite of parameters provides
all of the information needed in the latest procedures for the
geotechnical design of pipelines.”
Meanwhile, the RIGSS JIP free fall penetrometers are
applying new measurement and interpretation methods
to the established concept of using the deceleration of a
projectile to assess seabed properties. The new devices use
miniaturised inertial navigation units and onboard high speed
logging systems to record their trajectory as they dive into
the seabed. UWA researcher Dr Shiaohuey Chow has been
studying free fall penetrometers since her PhD.
“In the JIP, we have developed a new interpretation method
for these sensors which properly accounts for all of the forces
acting on the devices. In soft seabed soils, it is vital to correct
properly for the drag and buoyancy force in both the water
and the soil, in order to correctly extract the soil strength
required for design” she said.

By making the designs scalable, they can be rolled out
progressively and be improved as lessons are learned. For
example, initial work has focused on small scale devices
suited to box core samples. Subsequent larger versions
will build on this experience, and may be favoured
in practice due to the reduced scale effects when
translating the results into design assessments.
Field-testing is now the next target in sight. The shallow
penetrometers are heading offshore as part of a survey
in Australia’s Timor Sea in Q2 2016. There the devices will
be put through their paces determining soil parameters
from box-core samples taken along a proposed pipeline
route.
Free-fall penetrometers are also heading offshore in early
2016 to measure the strength of the soft clay seabed
beneath Zhejiang University’s offshore research platform
in the South China Sea.
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Equipment
dotOcean Partnership

Positioning

MacArtney has continued to expand
its business portfolio through a
new partnership with dotOcean for
North American markets. dotOcean
is a Belgian company specialising
in sediment and soil measurement
systems and instrumentation.

Following on from the end of 2015 launch of its
new generation underwater positioning system,
HiPAP 502, Kongsberg Maritime is introducing
a new range of mini medium frequency subsea
transponders.

The agreement consolidates
MacArtney’s strong position in key
markets and provides customer
access to the extensive range
of dotOcean sediment and soil
measurement products.
The products included in this
partnership include the GraviProbe,
a free-fall impact instrument for
analysing soil layers during intrusion;
the deep sea GraviProbe which
captures high quality geotechnical
profiles of mud and soil layers up to
5500m water depths; the DensX insitu direct measurement mud density
method using safe X-ray technology
and the iCone, manual profiler that
analyses underwater soil layers in
small waterways and rivers.

With a smaller form factor, improved operational functionality and design,
and the use of modern materials the new cNODE MiniS family supersedes the
KONGSBERG Mini SSBL transponders (MST) range.

Expanding the well-established cNODE portfolio, the cNODE MiniS 34-180 and
cNODE MiniS 34-40V are the smallest transponders for use with HiPAP, cPAP
and µPAP underwater positioning systems, and are ideal for accurate Remotely
Operated Vehicle (ROV) positioning operations. Both new cNODE MiniS transponders
are depth rated to 4000 m and offer a diverse range of applications.
cNODE MiniS 34-180 and cNODE MiniS 34-40V operate on HiPAP/HPR 400 channels
with over 500 Cymbal channels. The advanced Cymbal protocol transmits more
energy into the water, which together with uniqueness coding, new filtering and
processing techniques, offers a number of benefits including better angular accuracy,
improved range specification, higher position update and telemetry rate and longer
endurance between battery charges.
Compatible with SSBL and LBL positioning configurations, other technical features of
the new cNODE MiniS family that help to make it one of the most advanced range
of underwater transponders available today include an internal rechargeable Li-Ion
battery that can be charged from empty to 100% in under an hour and the ability to
charge from a ROV’s on board 24v supply.

dotOcean equipment
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cNODE MiniS is
a new range of
mini medium
frequency
subsea
transponders

Connecting minds: progressing knowledge

The Future of Underwater Technology
November 15-17 2016 | ExCel, London
Delve into the future of underwater technology
at a technical conference celebrating SUT’s 50th
Anniversary
n 200 high quality technical presentations
n Exclusive sponsorship opportunities with

many added benefits
n Exhibition – showcase your latest innovations
n Networking and contact building

Subsea engineering; ocean & marine science;
diving; offshore site investigations; subsea
engineering and operations; defence and more…

Call for abstracts is open now. Deadline for submissions 9th May 2016
1 Feb-Apr 2016
For more information, bookings and to submit an abstractUT3
visitIssue
www.sut.org
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Equipment
Saipem Sonar
Saipem has purchased a suite of Tritech products comprising
Gemini 620pd sonars, Surface Control Units (SCUs) and
Gemini Hubs, for accurate time stamped data.
The Gemini 620pd sonars will run in a dual-head
configuration, to provide a wide swathe of high-resolution
bathymetry data. Operating at 620 kHz and a range resolution
of 10mm alongside an update rate of up to 50 Hz, the Gemini
620pd is ideally suited for use on WROVs. Saipem is to deploy
the system as part of their operations on the Shah Deniz Stage
2 (SD2) Project in Azerbaijan.
Saipem has also recently purchased additional Tritech
products for use on their new Sonsub Innovator 2.0 WROVs.
The products purchased for these new WROVs include the
industry-standard SeaKing mechanical scanning profiling
sonars, real-time Gemini 720i multibeam imaging sonars and
SCUs.
Gemini 620pd is a high-resolution multibeam echosounder
and with an angular
resolution of 0.5
deg. Standard
features include
automated bottom
tracking, variable
gate setting and gate
tilting as well as roll
compensation.
Gemini 620pd

fastCTD Profiler

Valeport has announced the development of a new
fastCTD Profiler, designed to deliver high quality CTD casts
at rapid drop rates.
Created for coastal and oceanographic profiling, this new
profiler is an evolution of Valeport’s popular miniCTD
instrument. The system incorporates Valeport’s world-class
technology to allow the fastCTD Profiler to deliver the
highest quality profiles in a lightweight and robust package.
The fastCTD Profiler uses a conductivity cell designed for
optimum flow-through, a high accuracy, fast response
thermistor temperature sensor and a 0.01% pressure
sensor synchronously sampling at up to 32Hz to attain the
most accurate measurement data.
Completely programmable, no data is logged until the
programmed trigger depth is reached by the device.
The Valeport fastCTD Profiler is also available with
an optional integral Fluorometer, from Valeport’s
new Hyperion range, and an optional Bluetooth
communications module for easy data analysis or export.
Designed to operate autonomously and powered by a
single D-cell battery, this instrument can also be supplied
with a traditional SubConn connector for standard RS232/
RS485 communication.

Report on the SUT Evening Seminar, London

Metocean Data for Design and Structural Monitoring:
Instrumentation, Analysis and Industry Challenges
The London and SE Branch endeavours
to cover a wide variety of topics in our
monthly evening presentations. For our
last evening meeting of the year, we
were fortunate to have two presentations provided by Fugro.
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The first presentation by Ambre Trehin
covered “Metocean Data for Design:
Why models and measurements are
not an alternative but a complement”;
the second presentation by Stuart Killbourn covered “Structural Monitoring:
Instrumentation, Analysis and Industry
Challenges”.
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Ambre started by explaining why the
demand for reliable information on
extreme metocean conditions and
more generally on metocean climate is
increasing. Metocean data is typically
needed for the planning (short term
operations), exploration (temporary
condition) and design (permanent
condition) phases of a project.
There are two means of sourcing
the required metocean data: measurements or numerical modelling.
Measurements provide an accurate
reflection of the metocean conditions

Thursday 12th November 2015
By Iain Knight
at the point and time of measurement
but whether these measurements are
reflective of a wider area or longer time
period can be uncertain. Numerical
modelling can provide a larger spatial
and temporal coverage but there is
then a requirement to validate the
accuracy of the model. The solution is
to use both the measured and numerically modelled data together.
Fugro has developed several long-term
hindcast databases of wind, wave, current and/or water level for a variety of
locations in the world. These models

SUT
were designed using a selection of
fit-for-purpose modelling tools and,
whenever possible, were developed
in combination with dedicated in-situ
measurement campaigns that enabled
the general quality and the local accuracy of the models to be assessed.
Ambre concluded her presentation
with a case study set in the Bay of
Bengal for which a long-term wave
hindcast database was developed.
Validation of this database was performed using satellite altimetry. Good
correlation between modelled and
measured values was achieved in the
central Bay of Bengal but with some
under estimation in shallower water;
this could be resolved with finer
resolution models suitable for shallow
waters.
Stuart started out by explaining that
wellheads are experiencing greater
fatigue due to deep water operations,
heavier BOPs and deployment in
areas of high ocean currents. Existing
fatigue life models were complex and
were likely to be conservative.
Stuart explained that the motion of
the LMRP could be used as a proxy for
wellhead strain; this motion could be
measured using motion pods populated with accelerometers and angular
rate sensors. The results from these
motion pods can be retrieved either
offline or online for further analysis
and determination of the fatigue damage of the wellhead.
In the second half of his presentation, Stuart described how online
monitoring of jackets had been used
to detect missing foundation grout in
one instance and a broken structural
member in another.
After a session of questions from the
audience; we adjourned to refresh
ourselves on the usual cheese and
wine.

Dr. Clukey speaking at the OSIG event
SUT Houston’s Offshore Site
Investigation and Geotechnics (OSIG)
Committee hosted a Learning Breakfast
and International Webinar event on
February 4, 2016 at the Houston Office
of MMI Engineering.
It featured at technical presentation
by Dr. Ed Clukey (Senior Consultant for
Geotechnical Engineering at The Jukes
Group) entitled Offshore Examples of
Geotechnical Centrifuge Testing.
The event was well attended, with an in
person audience of over 20 engineers
and geoscientists and a similar number
of participants who joined from around
the world via live webinar. The webinar
participants included individuals from
SUT Houston OSIG’s sister committees
in the United Kingdom and Australia.
“Offshore Examples of Geotechnical
Centrifuge Testing” by Dr. Ed Clukey
Dr. Clukey’s presentation explained the
technical basis and the advantages of
using model scale centrifuge testing
to experimentally analyze a variety of
offshore geotechnical challenges. He

provided an historical perspective on
the evolution of the technology from
a research tool to one with practical
applications for design.
Dr. Clukey highlighted a number of
case studies involving projects which
benefited from centrifuge testing,
including the application of innovative
deepwater foundation systems, risers
fatigue loading and earthquake loading
of offshore platforms.
Several examples were presented
where model scale centrifuge test
results were validated through
comparisons with large scale 1-g model
tests and numerical analysis.
Finally, Dr. Clukey offered a business
perspective on geotechnical centrifuge
testing, including typical costs for
various types of testing programs
and compared those costs to
potential savings versus large scale
experimental testing or conservative
design assumptions required when
experimental measurement are
unavailable.
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SUT
SUT Evening Meeting, North of England Branch

SUT School Touring Programme

Evolutions in External Inspection and Monitoring

Following one of the core missions of the SUT OSIG Group,
aiming to advance and disseminate knowledge through
education of students, the School Touring Program
connected with the 8th grade science program through a
series of 24 classes titled Seeing with Sound - Exploring the
Oceans and Seas.

Last November, the North of England branch held its bimonthly evening meeting, in conjunction with the branch
AGM. The event was held in the Life Science Centre in
Newcastle-upon-Tyne.

Introducing the challenges of exploring this difficult
environment and presenting current technologies in high
resolution marine survey, the unique team of industry and
academia based scientific experts, working closely with the
science educators in Cy-Fair school district, brought some
outstanding educational material into the classrooms of
Houston students.
A big thank you to our presenters; Andrew Haigh (Gardline
Surveys), Alan Foley (Svitzer Surveys), Logan Brant (MMI),
John Albertson (GEMS), Matilde Deleon (Gardline Surveys),
Jake Schnos (Senior Undergrad Texas A&M) and Beate
Blakset (Independent Geophysical Consultant)
Nicole Domingues (Science Program Instructional
Specialist) proposed a big, giant thank you to everyone that
was involved.
"The kids loved it and the teachers appreciated you
all committing your time to help them see real world
applications of the things they are learning in class. Not
to mention the fact that they get tired of hearing us talk. I
would love to make this an annual thing!”

The November meeting included presentations on two very
different technologies that may be employed to assist in
managing the integrity of subsea assets. The presentations
were delivered by speakers from two companies local to
the North East – Kim Thye Lee from Tracerco, and Martin
Connelly and Andrew Desforges of UltraMAP. Tracerco and
UltraMAP also kindly sponsored the event.
The meeting was opened by the Chair of the North of
England branch, Dr. Andrew Pople, who also chaired the
evening meeting. Andrew provided a recap of the activities
of the branch since November 2014, which had included
four prior evening meeting events throughout the year,
a highly successful schools event which was attended by
approximately thirty five students from the region and
supported by six local companies, and a visit to SMD’s ROV
site.
Andrew also spoke on the launch of the North of England
SUT+ group in 2016, which will provide an opportunity for
young engineers in the region to get involved with the SUT.
Andrew then introduced Kim Thye Lee for the first
presentation of the evening.
Kim Thye is the Subsea Business Director of Tracerco and is
based in their facility at Billingham, County Durham. Tracerco
is a world-leading industrial technology company specialising
in the provision of unique detection, diagnostic and
measurement solutions. Kim Thye has been involved in the
development of both the Discovery and the Optimus tools.
The presentation focussed on Tracerco’s Discovery tool, a
world first subsea computational tomography (CT) scanner
which allows for non-intrusive inspection of pipelines.
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Approximately 40% of the pipelines in operation across
the world are considered to be 'un-piggable' ie, unable
to be internally inspected by traditional pigging methods.
Previously, there has been no one reliable method for which
to inspect for both corrosion and other pipe wall defects,
and internal flow assurance issues, such as hydrates and wax
deposits. The Discovery tool has been developed to meet
these inspection and integrity requirements for un-piggable
pipelines. Moreover, the technology does not require any
removal of external coatings, reducing the complexity of
external inspection for internal issues.
Andrew Haigh, Geophysical Manager,
Gardline Surveys
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The Discovery tool was designed and manufactured in-house
by Tracerco at its facility in Billingham. The tool contains
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g of Subsea Assets

By Jonathon Doyle, Penspen

approximately 3000 components and one dozen technology
patents, including one for subsea Wi-Fi. The tool has been
fully field-proven to TRL 6 and is certified to DNV-RP-A-203.
The design of the tool is that of a half-shell clamp which fits
around the pipeline and provides 360deg data coverage. The
clamp is hydraulically powered and is typically deployed with
an ROV. The tool is self-propelled, able to crawl along the
section of pipeline to be inspected. Data transmission from
the Discovery tool is in real-time, allowing for immediate
preliminary data analysis by the offshore processors.
The detailed imagery produced from the recorded data
allows Tracerco’s processors to identify the causes of any
reported wall thinning, as well as the extent of material
loss. By assessing the density of the materials visible in the
data images, it is also possible to identify the composition
of pipe wall deposits and blockages, distinguishing between
wax, hydrates, and scale etc. This information is valuable in
ensuring suitable flow assurance remediation activities are
undertaken.
On several occasions, Tracerco has been requested to inspect
pipelines before and after remediation has been performed,
to confirm the effectiveness of these activities.
The Discovery tool has been on the market for approximately
one year and has been utilised on projects around the World
including in the deep water of the Gulf of Mexico. It is capable
of inspecting any pipeline, successfully inspecting concrete
coated lines and pipe-in-pipe bundles. Tracerco also expects
that the tool would be suitable
for use in decommissioning
operations, to confirm the
internal condition of
The
pipelines to be left in-situ.
Discovery
tool
The tool has
generally been
used for
targeted

inspection of short lengths of pipe. This is due partly to the
types of inspections requested by clients, but is also due
to the level of preparatory work required to the seabed
around the pipeline, to allow for the tool to clamp around
the pipeline, and the feasibility of performing this work along
significant lengths.
At the conclusion of the presentation, the audience raised
several questions on the design and operation of the tool.
Kim Thye clarified that the tool can be deployed on pipelines
with an external diameter of between 6in–27in. The design
of the clamp has also been modified to allow for inspection
of piggybacked lines.
A qualification programme is ongoing to determine the
capability of the Discovery tool for identifying crack-like
features. The tool has also been tested on flexible pipe with
limited success. However, Tracerco is currently developing
new technology specifically for the inspection of armour wire
layers in flexible pipe.
The meeting chair then introduced two speakers from
UltraMAP for the second presentation of the evening,
titled Marine Asset Protection using AIS Data. Martin
Connelly, Commercial Manager, began the presentation by
providing an overview of the history of UltraMAP and the
AssetMonitor service it offers.
The AssetMonitor system was initially developed in 2009 by
EADS Astrium (European Aeronautic Defence and Space).
In 2013, the original team behind AssetMonitor bought the
rights to the system and established UltraMAP. The company
is based in Regent Centre, Newcastle upon Tyne. Martin then
handed over to Andrew 'Des' Desforges, Operations Director,
to talk in more detail about AIS data, the AssetMonitor
tool and how it works, and the latest developments from
UltraMAP.
The initial driver for the technology was a request from the
Channel Islands Electricity Grid to assist in protecting its
transmission cables from shipping activity. The UltraMAP
team developed a 24/7 web-based asset monitoring system,
which utilises AIS data transmitted from marine vessels,
to track the movement and behaviour of ships within a
specified location ie, in the vicinity of vulnerable subsea
assets.
UltraMAP now provides asset monitoring services to
owners and operators of telecoms cables; interconnector
and transmission power cables; export cables from offshore
windfarms; and, pipelines across the World.
The main threats posed to these submarine assets come
from fishing activity, vessel anchoring and dredging activities.
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Des presented findings from publicly
available data which highlighted the
extent of these threats to cables and
pipelines, and the significant cost of
repair that can result, particularly for
cables.
AIS (Automatic Identification System)
is an automatic tracking system used
by maritime vessels for identification
and location purposes. The technology
works by electronically exchanging data
with other ships, AIS receivers, and
satellites via VHF. AIS was introduced by
the International Maritime Organisation
(IMO), under the SOLAS treaty (Safety
of Life at Sea), to improve navigational
safety.
In accordance with SOLAS international
vessels over 300 GT and all passenger
ships are obliged to carry an AIS
transceiver. Since 2014, all fishing
vessels in the EU over 16m in length are
also required to carry AIS equipment.
A large amount of data is transmitted
by AIS which has uses beyond
navigational safety. UltraMAP has
developed AssetMonitor to monitor
the behaviour of vessels, via AIS data, in
relation to its customer’s assets.
The software allows users to define
protection zones around its asset and
specify rules based on the data included
in AIS messages, including vessel speed,
position, heading, and vessel type and
vessel status. The software also allows
for users to “whitelist” any vessels that
are considered trustworthy.
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Rules can be combined to define
complex criteria, for ascertaining
whether a vessel is considered to be
behaving suspiciously, and poses a
potential threat to the subsea asset in
the vicinity.
Multiple protection zones may also be
established, to allow users to define
when the AssetMonitor system begins
to track a vessel, and what action it
takes. This approach allows for large
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flexibility in how customers manage
vessel monitoring for their assets.
When a vessel enters a protection
zone and meets the criteria for any
rules established, the AssetMonitor
raises an alert. This alert appears in the
AssetMonitor web browser but can also
be received by email or text, negating
the need for the customer to be actively
using the tool at the time an alert is
triggered.
What action is taken next is up to the
user. Some customers actively manage
AssetMonitor and will take actions
to contact vessels directly, or contact
the Coastguard, when suspicious
activity is identified. Others have
contracted UltraMAP to provide a 24/7
monitoring service on their behalf. The
AssetMonitor system also stores logged
AIS data from an alert, allowing for
review of historical incidents.
A recent development from UltraMAP is
the “VirtualBeacon” which allows users
of AssetMonitor to mark the location
of their assets on electronic navigation
charts. These virtual beacons are then
visible on the navigation equipment
used on vessels, appearing as markers
in the same way other vessels using
AIS would. The user can also transmit
messages via AIS, providing additional
warning to any vessels approaching the
location of the virtual beacon.
Another new product under
development by UltraMAP is the
“SeaGuard”. This equipment –
resembling a mobile satnav device
– can be installed on board vessels,
and provides an alert to the crew
when the vessel encroaches on the
protection zone of any asset recorded in
AssetMonitor.
Several questions were raised by the
audience, focussing mainly on where
the responsibility lies when an asset
is damaged, and on how reliable AIS
data can be. On responsibility, Martin
Connelly responded that, while formal

protection zones are not applied to a
lot of subsea infrastructure, cable and
pipeline routes are clearly marked on
navigational charts.
Where exclusion zones are present
around subsea infrastructure, there
is evidence that incursions by vessels
still occur. It may therefore be argued
that vessels have acted negligently if
their actions have resulted damage to a
subsea asset.
UltraMAP has previously been
commissioned by cable operators, to
review historical AIS data, to confirm
when and how discovered damaged
has been caused, for use in legal
proceedings to recover costs from
vessel owners.
On reliability, Des agreed that issues
with vessel tracking can occur. AIS
works by line of sight and thus is
susceptible to range issues, which can
result in blind spots. However, coverage
in the North Sea is generally good.
Several UltraMAP customers elsewhere
have also installed their own beacons,
to improve coverage locally. Minor
errors in the GPS coordinates which
are passed through AIS data, can also
cause vessels to appear erroneously
in locations. Other vessel monitoring
systems use AIS data recorded by
satellites. The refresh rate of this data
can be quite long, making it difficult to
accurately track vessel movement over
short timeframes.
The meeting was a success with a
good turnout of approximately 45
people from both local industry and
academia. Both topics generated a lot
of discussion points from the audience.
The session ended with Andrew Pople
thanking the speakers and sponsors of
the evening, and inviting everyone to
enjoy the bar and buffet at the venue.
The next planned evening meeting
of the North of England branch will
be held in January 2016 and is on the
topic of subsea geotechnical drilling.
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Multiplexers and fibre optic
telemetry solutions
Highly versatile and
configurable

High bandwidth

20 year track record

Full HD video
interface
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MacArtney global solutions
Denmark Norway United Kingdom USA Canada

France Netherlands

Germany Australia
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