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26000T INSTALLATION

Allseas Pioneering Spirit
setting the P1 topsides down
on its jacket

Allseas’ Pioneering Spirit has
successfully executed the single-lift
installation of the Johan Sverdrup
processing platform (P1) and utility
living quarters (LQ) topsides, with a
combined weight of 44 000t.
The 72m high, 139m long P1

structure was transferred from a barge
to the Pioneering Spirit and after
waiting out bad weather for 36hrs, it
commenced the 11-hour sail to the
field.

jacket where its motion compensated
lifting beams set down the topsides
on the preinstalled jacket. The actual
installation operation took only four
hours.

later to collect the utility topsides. In a
repeat of the first operation, the 65m
high, 105m long structure was transferred
from a cargo barge to
Pioneering Spirit for transport to the field.

After final checks and preparations,
Pioneering Spirit moved in around the

Pioneering Spirit arrived in
Bømlafjorden, near Stord, 12 hours

The second installation took only 3.5
hours.
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Pioneering Spirit has installed three
of the four platform topsides for
phase one of the Johan Sverdrup
development.
In June 2018, the vessel successfully
installed the 22,000 t drilling platform
(DP) topsides.
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In 2022 the vessel will return
to the field to install a second
processing platform (P2) topsides,
weighing 27,000t, for phase two of
the Johan Sverdrup development.

NEWS

Preparing to pick up the
topsides prior to transferring
the weight to the Pioneering
Spirit
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The Pioneering spirit sailing
away after placing the topsides
on the jacket
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Appomattox ONSTREAM

Shell Offshore has started at the
Shell-operated Appomattox floating
production system months ahead of
schedule, opening a new frontier in
the deep-water US Gulf of Mexico.
Appomattox, which currently has an

expected production of 175,000
barrels of oil equivalent per day
(boe/d), is the first commercial
discovery now brought into
production in the deep-water
Gulf of Mexico Norphlet
formation.
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By way of optimised development
planning, better designs and
fabrication, and expert drilling
execution, Appomattox has realised
cost reductions of more than 40%
since taking final investment decision
in 2015. The start of production at

Appomattox is only just the beginning
of further maximising the flow of
resources in the prolific Norphlet
surrounding Appomattox.
Shell’s global deep-water business has
a strong funnel of development and

exploration opportunities in Brazil,
the US, Mexico, Nigeria, Malaysia,
Mauritania, and the Western Black
Sea. Production worldwide is on track
to reach more than 900,000 boe/d
by 2020 from already discovered,
established reservoirs.
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TRESTAKK
Norwegian authorities have approved the Plan for Development and Operation
(PDO) of the Trestakk discovery on the Halten Bank in the Norwegian Sea.
Investments are calculated at NOK 5.5 billion, almost half of the original
estimate.
Trestakk was discovered in 1986, and expected recoverable volumes are 76
million barrels of oil equivalent, mainly oil. Tied into the Åsgard A production
vessel, Trestakk is expected to come on stream in 2019.
On behalf of the licence owners, Statoil submitted the PDO to the minister
of petroleum and energy, on 1 November 2016. The costs of developing the
Trestakk discovery have been reduced by nearly 50 percent since project startup.
The field development comprises of a subsea template and a tied-in satellite
well. Three production wells and two gas injection wells will be drilled.

12
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JOHAN SVERDRUP P2 JACKET

Sif and Kvaerner have signed a contract for the
production of 36 leg sections, 16 pile sleeves, and 16
piles for the P2 jacket of the Johan Sverdrup project.
Johan Sverdrup is one of Norway’s five largest oil fields,
and will supply between 2.1 to 3.1 billion barrels of
oil. This makes it one of the most important industrial
projects in Norway for the next 50 years. This gigantic
Norwegian oil field consists of four platforms with
jacket foundations. Each jacket is a very large truss
construction. Sif has provided components for all four
platforms.
Kvaerner is our client, Equinor is the co-owner and is
responsible for the operation, and Heerema Marine
Contractors is responsible for the transport and
installation. For this project, they will be using the
state-of-the-art Sleipnir – the biggest crane vessel in
the world.
The total volume of the project comprises around
4,000 tonnes of leg sections, 450 tonnes of pile
sleeves, and 4,500 tonnes of piles. Production is
planned for mid-2019 and 2020.

SBM for LIZA
Esso Exploration has awarded SBM Offshore a contract
for the next phase of the Liza project in Guyana. SBM
Offshore will construct, install and thereafter lease and
operate for up to two years the Liza Unity FPSO. This
follows completion of front-end engineering studies,
receipt of requisite government approvals and the final
investment decision on the project by ExxonMobil and
block co-venturers.
The Liza Unity FPSO design is based on SBM Offshore’s
industry leading Fast4WardTM program as it incorporates
the Company’s new build, multi-purpose hull combined
with several standardized topsides modules. The FPSO
will be designed to produce 220,000 barrels of oil per day,
will have associated gas treatment capacity of 400 million
cubic feet per day and water injection capacity of 250,000
barrels per day. The FPSO will be spread moored in water
depth of about 1,600 meters and will be able to store
around 2 million barrels of crude oil.
Liza is located in the Stabroek block circa 200 kilometers
offshore Guyana.
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LANCASTER
Hurricane Energy has disclosed
that hydrocarbons were
introduced into the Aoka Mizu
FPSO's process system. which is
carrying out early production of
the Lancaster field.
The FPSO's commissioning and
marks the commencement of the
Lancaster EPS start-up phase.

individually tested and shut-in for data
gathering purposes. Cleaning and
testing (pigging) of the flowlines for
flow assurance purposes will also take
place during these shut-ins.
The start-up phase will conclude with
simultaneous flow from both wells for
72 consecutive hours, after which a
further announcement of 'First Oil' will
be made.

During this phase, each of the
two production wells will be
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SANDERUS

Jan De Nul Group launched its fourth Ultra-Low Emission vessel last week in Singapore. It
concerns the 6,000 m³ Trailing Suction Hopper Dredger Sanderus built at the Keppel Offshore &
Marine shipyard.
This green vessel is the first of two identical medium-sized hopper dredgers under construction at
Keppel O&M’s shipyard in Singapore, fitted with a two-stage filtering technique for exhaust gases.
In total, Jan De Nul Group designed six Ultra-Low Emission vessels (ULEvs) for its fleet: five Trailing
Suction Hopper Dredgers and one Offshore Jack-Up Installation Vessel, the Voltaire. The two 6,000
m³ hoppers and the Voltaire are still under construction. Three 3,500 m³ ULEvs, of which the first
was launched in July 2018, recently left Keppel O&M’s shipyard in China on their maiden voyage
to their first assignment.
The design of the Sanderus combines a shallow draught with high manoeuvrability, making her
very suitable for working in confined areas.
The Sanderus is diesel-electric driven: all major drives (thrusters, dredge pump, jet pumps...)
are electrically driven, and controlled by means of frequency converters. In this way each
system can operate at its optimal speed and power. Power is generated by means of three
diesel generator sets. A control system automatically starts and stops the sets depending on the
power requirement. Asymmetric load sharing results in optimal load distribution over the diesel
generator sets. All these measures result in a low fuel oil consumption, which is the best in its
class.
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TGS SLB OBN

CGG OBN SURVEY

TGS and Schlumberger have
announced a strategic collaboration
for multiclient ocean-bottom node
projects in the deepwater U.S. Gulf
of Mexico.

CGG has commenced its first multiclient ocean bottom node (OBN)
survey. Located in the north-central
region of the Gulf of Mexico, this
dense OBN survey will provide wellsampled, full azimuthal coverage with
long offsets, to deliver exceptional
data for imaging the geologically
complex structures in Mississippi
Canyon.

This collaboration includes the
previously-announced 2,350 km2
Amendment Phase 1 project in the
Mississippi Canyon and Atwater
Valley protraction areas. Supported
by industry prefunding, Amendment
Phase 1 commenced in early 2019
and data acquisition is expected
to complete in Q3 2019. Under
the collaboration agreement,
TGS and WesternGeco, the
geophysical services product line of
Schlumberger, will work together to
develop opportunities to co-invest
in additional multiclient oceanbottom node projects in the U.S.
Gulf of Mexico.

Acquisition services are being provided
by Seabed Geosolutions and the data
will be processed by CGG Geoscience’s
Subsurface Imaging in Houston.

OCEANCO ACQUIRES ZWIJNDRECHT
Implementation of CGG’s most
advanced OBN processing techniques
will provide a fine-tuned velocity model
and improved definition of drilling
targets. Preliminary products will be
available in Q3 2019, and final products
are expected in Q1, 2020.
Supported by industry prefunding,
CGG’s Mississippi Canyon Node survey
paves the way for further CGG multiclient OBN surveys in the future.
Dense OBN survey location

Both TGS and WesternGeco have
extensive, high-quality multiclient
libraries of seismic and other
geoscience data in the U.S Gulf of
Mexico. The combination of oceanbottom node data, the associated
velocity model improvement,
full-waveform inversion and other
data processing techniques will
significantly improve imaging of
complex subsalt structures.

EMGS SURVEY
Electromagnetic Geoservices
(EMGS) has entered into an
agreement for a fully pre-funded
multi-client 3D CSEM survey in the
Norwegian Barents Sea.
The contract has a value of
US$ 1.25 million. The survey is
expected to be executed in the
second quarter of 2019.
The Company will mobilise the
vessel Atlantic Guardian for the
survey.

Multiclient ocean-bottom node projects in the deepwater U.S. Gulf of Mexico
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MULTIPURPOSE
SIDE SCAN SONAR
SURVEY SYSTEM

Oceanco has acquired the premises
of Heerema Zwijndrecht as part of
the company’s long-term initiative for
growth, expansion, and consolidation
of its construction activities. Intrinsic
to Oceanco’s vision for increased
efficiency, these new facilities will
be a hub that will allow numerous
co-makers to physically set up offices
alongside the construction works,
encouraging maximum synergy and
co-maker alignment among all parties.
The new Oceanco premises
encompass 28 acres of construction
facilities. The main area, which is
570m X 200m: (approx 114.000 square
meters) includes administration offices
and conference rooms, construction
facilities, outfit facilities, a piping
shop, paint facilities, and sandblasting
facilities.
The construction and outfitting
facilities will be utilised in several
different ways.
The enhanced space will allow for
the maintenance, refit and lifetime
extension activities of the Oceanco
fleet as well as provide the ability
to do outside refit work. The Outfit

facilities measure 38m high X 132m
long X 50m wide. With these generous
dimensions, Oceanco will be able to
handle the widest spectrum of refit
work for all types of superyachts from
around the world with the added
benefit of expert work taking place
with the yachts being fully under cover.
The acquisition fits into Oceanco’s
greater forward-thinking strategy,
to create an infrastructure where
numerous companies servicing
the superyacht industry can come
together. The idea is for the premises
to be utilised as a co-maker’s
superyacht brain park where diverse
companies will have their offices
and workshops in one area and work
side by side with the ability to share
knowledge and expertice.
As part of this superyacht hub,
Oceanco is planning the creation of
an educational campus for technical
training and education across different
superyacht- related disciplines to foster
cross-pollination among companies.
With experts in their respective fields
leading the training, Oceanco feels
that industry standards can be brought
to the highest level possible and also
ensure a qualified workforce for future
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• Tri-Frequency
• Motion Tolerant
• Increased Power
• New Low Noise
Electronics
• Superior Resolution
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MOORING CONTRACT

SOLUS_LR

InterMoor has signed a contract with COOEC, a
subsidiary of China National Offshore Oil Corporation
(CNOOC), to install deepwater mooring systems for
the Liuhua 16-2 and Lingshui 17-2 floating production
facilities in the South China Sea.

Integrated navigation, positioning and communications
technology from Sonardyne will support a new, fuel cellpowered long-range unmanned underwater vehicle (UUV)
being designed by subsea specialist Cellula Robotics for the
Canadian defence department.

The Liuhua 16-2 turret-moored floating production
and storage and offloading facility will be anchored in
390–420 m of water in the Baiyun Sag at the center
of the Pearl River Mouth basin using nine suction
pile anchors with chain-wire-chain legs. The Lingshui
17-2 taut-leg semisubmersible floating production
unit will be anchored in 1220–1560 m of water in the
Qiongdongnan basin in the northern South China Sea
using 16 legs (4 × 4) built with driven piles, chain and
polyester rope.

The UUV, called Solus-LR, is being designed to be able
to travel up to 2,000 kilometres and stay submerged on
multi-month missions, supported by an onboard fuel
cell power pack. To help meet these demanding longduration and long-distance navigational requirements,
Cellula Robotics has ordered one of Sonardyne’s highperformance SPRINT-Nav subsea navigation instruments
for the Solus-LR.

InterMoor’s work scope includes project management,
review and verification of detailed designs, detailed
installation methodologies and procedures, installation
engineering and offshore preparation and execution.
Both projects will start immediately. They will be
managed from InterMoor’s Singapore office, but most
of the InterMoor engineers and the project director will
be seconded to COOEC’s office in Shenzhen, China.

PIPELINE REPAIR CLAMPS
science and technology organization,
Defence Research and Development
Canada (DRDC), under the All
Domain Situational Awareness
(ADSA) Science & Technology (S&T)
Program.

Subsea Innovation has successfully
designed, manufactured, tested and
delivered two diver installed 10”
pipeline repair clamps, delivered to a
major international client in less than
10 weeks.

The ADSA S&T program is supporting
projects which could help to enhance
domain awareness of air, maritime
surface and sub-surface approaches
to Canada, in particular those in the
Arctic.

The clamps were designed in
accordance with Subsea Innovation’s
recently acquired DNV GL Type
Approval for temporary and permanent
structural repair clamps. Subsea
Innovation’s DNV GL Type Approval
applies for carbon steel pipelines
between 8” and 44” and temperature
ranges from -4 to +80oC, providing new
capability in the global pipeline market.

SPRINT-Nav, which combines a SPRINT INS,
Syrinx 600 kHz DVL and a high accuracy
intelligent pressure sensor in a single
housing, is one of the smallest and the
highest performing combined inertial
navigation instruments on the market.

The clamps were designed and
constructed in under 10 weeks
during the period of December 2018
to February 2019. At over 3m long
and 15Te each, this project was a
major undertaking for both Subsea
Innovation and the supply chain.

For tracking the vehicle from the surface,
receiving data packets from it and
sending mission commands to it, Cellula
Robotics has also ordered a Micro-Ranger
2 Ultra-Short BaseLine (USBL) system
with optional Marine Robotics software
feature pack, and an AvTrak 6 combined
transponder and telemetry transceiver,
which will be integrated into the UUV.

Dave Thompson, Managing Director
at Subsea Innovation, said: “I am

extremely happy with the result
as it shows what the team here
can do. We worked very closely
with the client with who we
have a longstanding relationship,
to deliver a cost effective and
trusted solution to the problem.”
Emergency Pipeline Repair
Systems (EPRS) are designed
for fast deployment should a
subsea oil or gas pipeline become
damaged or its integrity found
to deficient due to corrosion or
defect.
Mr Thompson continued: “Fast
turnarounds are often needed
for these type of projects and
we at Subsea Innovation are in a
strong position to help our clients
achieve this.”
Subsea Innovation intend to
invest further in this product to
reduce lead times and increase
our responsiveness, supporting
their global client base.

Micro-Ranger 2 is Sonardyne’s most
compact underwater target tracking
system, built around the company’s 6G
hardware and Wideband 2 digital acoustic
technology platform which delivers
consistently in any operational scenario.
Sea trials of the Solus-LR, which are
expected to start in late 2019, running
through to early 2020, will also be
supported by the use of Sonardyne’s
Compatt 6 seabed transponders and the
company’s BlueComm 200 underwater
optical communication instruments.
BlueComm 200s are able to transmit highbandwidth data, including video, at up to
150 metres. The trials will be held in the
Indian Arm fjord, near Vancouver, British
Columbia, close to Cellula’s Robotics’
headquarters.
Solus-LR is being built for the Canadian
Department of National Defence’s (DND)
Solus-LR

Mooring tripod
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Pipe repair clamps
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DEXTROUS HAND
RE2 Robotics, leading developer of humanlike
robotic manipulator arms, has received $3
million in funding from the Office of Naval
Research to develop a dexterous, underwater
robotic hand with tactile feedback. The
program, called Strong Tactile mARitime hand
for Feeling, Inspecting, Sensing and Handing
(STARFISH), will create an advanced endeffector for mine countermeasures (MCM) and
explosive ordnance disposal (EOD) missions for
U.S. Naval expeditionary forces.
Using next-generation tactile sensing
technology and a multi-finger,
electromechanical design, STARFISH will allow
operators to locate, identify and neutralize
hidden and visible explosive threats on
land and underwater. STARFISH-enabled
manipulators will be deployed on both groundbase and underwater robotic system to defeat
explosive threats.
“The development of STARFISH takes
underwater robotic technology to the next
level by providing operators with the ability to
‘feel’ and sense the environment around them
while remaining at a safe distance,” said Jorgen
Pedersen, president and CEO of RE2 Robotics.
“The use of advanced tactile sensing and
intelligent grasping will improve operational
performance by removing operators from
dangerous areas and allowing them to quickly
and accurately respond to explosive threats.”
RE2 will work with researchers at UCLA and
the University of Washington to develop the
hand, which will use state-of-the-art tactile
skin and sensorized fingertips that are capable
of sensing normal and shear forces. Operators
will command the hand using information
provided by external sensing, such as cameras,
sonar or LIDAR, which will then be processed
with machine-learning algorithms to assist the
operator in manipulating the object.
“Tactile sensing at the end effector can
provide a wealth of information about the
environment to a robotic system and its
operator,” said Dr. Andrew Mor, RE2 principal
investigator. “Using a rich network of sensing,
machine learning and assisted manipulation,
STARFISH will be able to perceive and then
share its interpretation of the environment
with the operator, allowing Naval
expeditionary forces to manipulate and control
the robot at human speed.”

Dextrous hand
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SAAB MODUS
The 3000 metre rated Sabertooth
will be equipped with extended
autonomous endurance and
increased thrust for high speed
survey and ready for the integration
of advanced and high-resolution
sensors for different types of
applications and operations.
Jake Tompkins, CEO Modus said,
“We are continuing to bring to
market highly differentiated
capabilities as we develop not only
a fleet of autonomous vehicles
but also AI and machine learning
methods for integrating data,
data visualisation, remote vehicle
control and mission planning.”
The Modus vehicle has all the
advanced features of Saab’s military
hybrid AUV/ROVs, combined with
the Saab Seaeye technology that
includes iCON intelligent control
behaviour-based architecture.
Sabertooth is the only roaming and
hovering system with 360 degree
orientation that can operate in
both fully autonomous (AUV) and
tethered (ROV) modes, enabling
fully flexible dual operations from a
single platform.
Saab Seaeye’s Anne-Marie Vösu,
head of Dynamics business unit
Underwater Systems at Saab
Dynamics adds: “It’s great to
receive further orders from Modus,
it is a proof from the customer
that they are satisfied with Saab’s
unique AUV/ROV hybrid solution
that we are continuing to develop
for customers further needs.”
Saab Seaeye is the world’s leading
underwater e-robotics company,
with the most advanced range
of tethered, autonomous and
hybrid electric robotic systems,
engineered to address the diverse
range of tasks found across
commercial, defence and scientific
markets.

Sabertooth
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OCEAN INFINITY
Ocean Infinity will be supporting its
partner ‘Guardian Geomatics’ on
an extensive hydrographic project
for Shell, the leading multinational
energy company.
The project, which is planned to
commence in shortly, will be run
from Ocean Infinity’s vessel ‘Seabed
Constructor’ and will collect high
quality hydrographic data over an
area in excess of 800km2, using up
to three Ocean Infinity unmanned
surface vessels (USVs).
Guardian Geomatics is an Australian
marine survey company based in
Perth WA, servicing the offshore oil
& gas and renewable markets, with
a footprint across Australia, PNG, NZ
and the broader Asia Pacific region.
Ocean Infinity acquired a 25% stake
in Guardian in March 2019.
Oliver Plunkett, Ocean Infinity’s
CEO, said:“We are very excited that
we continue to be world leaders in
the use of technology in scale for
seabed survey and on this occasion
in particular whilst working with our
trusted partner Guardian Geomatics
to deliver a service to Shell.
Our ability to utilise multiple USVs
simultaneously to collect data
across such a vast area, in such
a short space of time, and at the
same time so materially reducing
the environmental impact of the
project compared to other service
providers, delivers for our clients
a truly unique and high value
solution.
By using unmanned surface vessels
instead of a conventional vessel,
Shell is able to reduce the onsite
data acquisition time by a factor
of 3.
Using Guardian’s Seabed-Cloud
technology the data is able to be
presented to the users with a much
quicker turnaround. The fuel usage
on the project is estimated to be
reduced by a factor 10.”

SUBSEA BOOSTING STATION POWERED BY NEXANS POWER UMBILICAL
When Equinor’s Vigdis field in
the North Sea came on stream in
1997 it was believed that it might
produce 200 million barrels of oil.
Over 20 years later it has already
produced twice that amount,
and the recoverable resources
from Vigdis are now estimated at
455 million barrels of oil (boe).
The key to maximizing the oil
recovery from Vigdis will be a new
all-electric actuated multiphase
subsea boosting station powered
by a Nexans state-of-the-art
power umbilical.
Vigdis produces oil through the
Snorre field, and OneSubsea,
a Schlumberger company, has
been awarded the contract to
provide a boosting station that
will be connected to the pipeline
to enhance the capacity between
Vigdis and Snorre A, helping bring
the well stream from the subsea
field up to the platform.
The boosting station will also
enable wellhead pressure to be
reduced, which further increases
production. It is expected that
the boosting station will increase
the recovery rate from Vigids
from the current 45 percent to 54
percent, adding around 11 million
extra boe at a highly competitive
price.
The boosting station will be
provided with a high voltage (HV)
supply from Snorre B platform, via
the Nexans power umbilical that
combines electric power, control
and communications functions in
a single cable cross-section.
The two-year contract for the
power umbilical is valued at
around 10 million Euros. The
complete umbilical system will
be developed, manufactured and
tested at Nexans Norway plant
in Halden, Norway with loadout
anticipated for Spring 2020 ready
for installation in Summer 2020.
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Nexans Halden facility
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BOKALIFT 1

NEWS

Boskalis’ crane vessel Bokalift 1 is currently demonstrating
its capabilities by transporting and installing five giant
jacket foundations in one go.
With its 3,000-ton revolving crane, a 7,000 m2 unobstructed
deck, DP2 and anti-heeling system, the Bokalift 1 offers a
T&I solution for offshore wind farms and oil and gas fields
as well as for decommissioning and salvage projects

28
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CHEVRON ANADARKO
Chevron has entered into a definitive
agreement with Anadarko Petroleum
Corporation to acquire all of the
outstanding shares in a stock and
cash transaction valued at $33
billion.

BP SUPPORT

Subsea 7 has been awarded
a substantial contract by BP
Exploration for the provision of
subsea construction, inspection,
repair and maintenance services
covering BP’s North Sea region
portfolio of assets West of Shetland
and Northern North Sea.
Under the terms of the five year
agreement, i-Tech Services will

TORTUE
BP has awarded KBR, the Pre-FEED
Services contract for Phases 2 and
3 of BP's Greater Tortue Ahmeyim
project, for the further development
of Tortue field beyond Phase 1, located
at the maritime border of Senegal and
Mauritania.
These next phases of the Greater
Tortue Ahmeyim project will
significantly expand capacity to deliver
additional gas from an ultra deepwater subsea system, tied back to midwater gas processing platforms.

JANSZ

The main part of the deal unlocks
Shale and tight hydrocarbons but it
will also enhance Chevron's existing
high-margin position in the deepwater
Gulf of Mexico (GOM), and extend its
deepwater infrastructure network.

provide a Life of Field support
vessel complete with work class
and observation class ROVs, capable
of performing inspection, survey,
intervention, light subsea construction
and emergency response services.
Offshore activities began in January
2019 using the company’s highspecification Life of Field vessel,
Normand Subsea.

LAPA

Normand Subsea

TechnipFMC has been awarded a
significant contract for Lapa field
by Total. The Lapa field is located in
the pre-salt Santos Basin, under the
BM-S-9A concession, at 2150m of
water depth offshore Brazil.
The contract covers the supply of
flexible pipes for oil production,
gas lift and gas injection as well as
associated accessories. The field will
be connected to the FPSO Cidade
de Caraguatatuba, already in
operation.
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Aker Solutions has been awarded a
contract to support the delivery of a
subsea compression system for the
Chevron Australia-operated Jansz-Io field
offshore Australia, marking the first time
the technology will be used outside of
Norway.
Compression helps to maintain plateau
gas production rates as reservoir
pressure drops over time, but such
compressors have typically been
installed on platforms over sea level.
Placing this equipment on
the seabed and near the
wellheads improves recovery
rates and reduces capital and
operating costs.

| Available worldwide from stock
| Cost saving modular design
| Interchangeable and reversible insert configurations
| Designed and tested to IEC standards
| Open face pressure design to protect your equipment
| Full ocean depth capability
| 40 years of underwater technology experience

The first service order under
the master contract will be
for front-end engineering and
design (FEED) of a subsea
compression station that
will boost recovery of gas
more cost-effectively and
with a smaller environmental
footprint than a conventional
semi-submersible compressor
solution.
Aker Solutions, which
delivered the world's first
subsea compression system
for Equinor's Åsgard field
offshore Norway in 2015,
worked with partners MAN
Energy Solutions and ABB.

TOR

TechnipFMC has been
awarded a significant
integrated Engineering,
Procurement, Construction
and Installation (iEPCITM)
contract from ConocoPhillips
for the TOR II development, located in
the Norwegian sector of the North Sea
at a water depth of 80m.
This contract covers the delivery and
installation of a subsea production
system including installation of umbilical,
rigid flowlines and associated subsea
equipment.

WHO DO YOU TRUST?
The MacArtney Group - providing systems, products & solutions for four decades
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CABLES

Cutting

Water Jetting
Ploughing
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CABLE JETTING
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v. loose
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v. soft

Hard/Rock

Efficiency spectrum of buried tools vs soil compaction
At a time when the oil and gas
industry was entering its cyclical
recession phase, the burgeoning
renewables market still meant that
cable trenching and burial services
remained in great demand.
In general, the installation of oil and
gas pipelines required expensive,
high power equipment that was
capable of operating in harsh
conditions and deeper waters.
Laying lighter export cables from
the beach out to the shallow water
windfarm worksites, as well as inter
array cables between the turbines
themselves and the windfarm
transmission platform, however, had
different drivers – lower cost and
heightened environmental sensitivity.
Ironically, the larger oil and gas
machines largely evolved from
smaller vessels servicing the
(telecoms) cable industry where
beach to beach trenching solutions
were the order of the day.
One company quick to exploit this
new niche has been Oceaneering.
SEABED CLEARANCE
During the last Ice age, the spreading
ice sheets carried large rock
boulders called erratics. When the
ice retreated, these were deposited
across what is now the North sea.
Subsea cable installation equipment
is not designed to cope with such
obstructions, necessitating the
removal of these boulders from the
intended route prior to the laying
operations. The industry quickly
responded by developing numerous
lifting or excavation burial tools to
carry out the route clearance. These
largely focussed on moving these
rocks individually, often at a rate of
50-70 per day.

this 80t, Y-shaped steel structure
is dragged along the seabed with a
typical bollard pull of 40-70t, it can
clear varying degrees of boulder field
densities. Aside from the boulder
clearance capabilities, the plough also
smooths out sand mega-ripples and
sandwaves of up to 0.5m in height,
leaving a clear 15m-wide swathe.
The tool had already assembled an
800Km track record of successes
when, Oceaneering bought ESS in
2018, quickly integrating this tool into
its installation portfolio.
“A typical pipe or cable lay operation
is carried out by either using pre-cut
ploughing and plough backfilling or
post lay jet trenching," said Dave
McIntosh, Oceaneering's Operations
Manager, Renewables and Subsea
Projects, Europe." The methodology
adopted is soil dependent."
"In order to reduce costs and become
more competitive, however, our
pre-cut plough has evolved to allow
the route clearance aspect to be
combined with the pre-cut ploughing
into a ‘single pass pre-cut solution’,
removing the need for a separate
route clearance operation."
“When cutting a trench and clearing a
path, the plough's share cuts a trench
to a depth of 1.8m in a single pass,
with the mould boards pushing these
excavated soils outwards to produce
parallel berms either side, their
remodelled 35deg walls ensuring
minimal in-fill.
"After laying the cable

in the open trench, we would
subsequently revisit the field of
operations (off the project's critical
path) with a backfill plough to return
the soil back into the trench and
ensure a given depth of cover on top
of the product."
Oceaneering is currently working with
the University of Dundee as part of
a tooling continuous improvement
programme to better understand the
dynamics of the ploughing process
with the aim of further improving
tooling. Work in the test tank is
focussing on different model designs,
their handling characteristics and soil
management.
TYPES OF TRENCHING EQUIPMENT
"Ploughs are just one of a number of
trenching techniques – the other two
most common methods being – chain
or disk cutting and jet trenching,"
explained McIntosh. "Their selection
depends on the types of soil at the
project worksite.
"Cutting is the technique of choice
for cemented rock. At the other end
of the spectrum, cohesive soils up to
circa 60kpa and loose sands can be
best dealt with by jetting, forcing a
combination of high and low pressure
water down into the seabed to fluidise
the soil. While this is efficient in loose
sands and soft clays, its effectiveness
drops off significantly as they become
denser and stiffer.
"Some companies only offer cutting
and jetting tools, sometimes stretching

their use beyond their actual capabilities
in an attempt to blend the different
types of trenching into a combined
offering for all soil types. Their
effectiveness often falls down in the
sweet spot between the two techniques
where ploughing is the most effective
technique," said McIntosh.
"We realised that in practical terms,
hard soils were not the main problem,"
said McIntosh. "These occurrences
could often be avoided in the first place
by route selection and often, it was
more cost-effective to lay the line over
these hard soils and protect by post-lay
rock covering. We did, however, need a
jetting capability. "
Many jetting systems on the market
are of the heritage high power/deeper
water variety. These incorporate
their own inbuilt power systems with
outputs measured in megawatts.
They are deployed from large vessels,
typically with a beam of 22–25m and
accompanied by large dedicated launch
and recovery systems.
"These vehicles are capable of jetting at
water depths far greater than 1000m,
but are both overkill for water depths of
10m – 50m in terms of the supporting
vessel requirements, and useless from
the beach out to the 10m water depth
contour," said McIntosh.
OCEAN MANTA
In 2017, ESS was working on a novel
shallow water jet trenching device called
the OCEAN MANTA. Oceaneering was
able to add its own input into the design
post acquisition.
"The OCEAN MANTA evolved
within Oceaneering into
a different approach
to shallow water
working in the
shape of a more
flexible vehicle

One of the most efficient devices
to clear these boulder fields has
been the Scar plough developed by
Ecosse Subsea Systems (ESS). When

in dealing with water depths from 0m
at the beach to 50m water depth.
Again, resorting to well proven
principles bourne out of the telecoms
industry, sourcing the jetting water
power from the deployment barge
or vessel, rather than subsea on
the vehicle itself for shallow water
working.
This leads to a large reduction in the
hydroelectric power pack size required
on the vehicle itself. The order of
reduction is from circa 1.5MW to
150KW.
NOISE POLLUTION
One area that is increasingly important
to operators in the renewables sector,
especially on the Eastern Seaboard of
the USA working in shallow nearshore
waters, is the noise impact of trenching
operations.
"As well as having the unique capability
to jet trench from the beach out to
the windfarm site, the 150KW OCEAN
MANTA also produces considerably
less noise than the more conventional
1MW–2MW jetting machines which
are also limited to a typical minimum
water depth of 10m," said McIntosh.
"In operation, jetting systems push
high pressure water down into the
soil at an angle forward and inwards
on the typically twin jetting sword
arrangement. Low Pressure water is
then ejected out of the rear of the
swords to help maintain the sediment
in a suspended state for longer. This
allows the product being trenched to
lower to the base of the trench under
its own weight.
The one downside of this standard jet
trenching approach is the loss of water
and sediment from the trench into the
water column. This is evidenced by the
size of the sediment plum generated
during jet trenching operations.
Oceaneering has taken an innovative
approach by utilising a patented Energy
Containment System (ECS).
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"The ECS is essentially a weighted
covering enclosing the newly
formed trench from immediately
behind the jetting swords to a
distance of 10m behind the vehicle.
This helps keeps the jetting water
contained within the trench,
effectively forming a conduit for the
water to flow along.
This has two important functions.
The primary function is to help
keep the jetting water in a laminar
flow behind the vehicle for a longer
period of time than traditional jet
trenching, keeping the sediment in
suspension for longer and helping
dissipate the jetting water energy
along the length of the ECS. The
secondary benefit is the reduction
in the size of the turbidity plume of
sediment released into the water
column.
POST TRENCH SURVEY
To complete the trenching
operations whether that be
ploughing or jetting, the proof of
what has been achieved in terms of
depth of lowering (DOL) or depth
of cover (DOC) is the deliverable
to the client. This has traditionally
been undertaken by an ROV
deployed from the trenching vessel
accounting for around 35% of the
trenching vessel time.
"This is where Oceaneering with its
market leading position in subsea
vehicle technology comes to the
fore and changes the trenching
market survey solution.
Using our new hovering AUV
capability we can undertake post
trench survey simultaneously
while trenching or ploughing. The
AUV can match the jet trencher or
plough speed over the ground and
by varying the distance between
the trencher / plough and the
AUV we can adjust for different
soil settlement times to ensure
the product has settled at its final
resting position before gathering the
as trenched survey data.”

CABLES

CONNECTORS
TRUSTLINK METAL SHELL CONNECTORS
The MacArtney Group has launched
announce the launch its latest cable
connectivity series – the TrustLink
Metal Shell Connectors.

The TrustLink series is
available in variable
pin counts with male
and female inserts

The TrustLink (MS) series includes
cutting-edge power and signal
connectivity solutions for critical
subsea and offshore applications.
Utilising the latest advanced
technology, rugged materials
and MacArtney’s connectivity
knowhow, the TrustLink MS series
is manufactured from stainless
steel and comes in three shell sizes
compatible with industry standards.
Suitable for the harshest of marine
environments due to their rugged
reliability and high-density these
compact modular designed
connectors are easy to use and
designed to fit where limited space
is a factor.
TrustLink MS connectors are available
in several configurations and can
range from 4 – 37 electrical contacts
with male or female insert options
available within the same metal shell
housing, offering excellent flexibility
to subsea equipment and system
operators. Additionally, all metal
parts are diamond polished providing
an anti-seizing surface and a highquality finish.
All TrustLink MS connectors comply
with the EN 60664-1 requirements
for clearance and creepage distances
and meet safety standards for
a pollution degree 2 within a
microenvironment.
TrustLink connectors are thoroughly
tested at every stage of production
to ensure full integrity, functionality,
and first-rate performance from the
surface to seabed.
All connectors and bulkheads are
supplied unterminated. However,
custom moulding and termination
by MacArtney is available from our
global stock that includes a range of
standard MacArtney cables.

Highlighted Specifications include:
• Resistant to open face pressure
• Up to 25 A rating
• Depth rating 600 bar (mated)

• Available in three shell sizes
• Designed and tested to the EN
60664-1 standard
• Compliant with the standard for
insulation coordination

EXTREME COLD PRESSURE TESTING
BIRNS has launched a new
precision testing capability for
deep submergence connectors and
cable assemblies—an extreme low
temperature, extreme depth testing
system.

BIRNS Millennium 6km-rated hybrid
electro-optical pin configuration,
the 3O-1F3, which features the
company’s new miniature 1.25mm
optical ferrule.

The test system successfully allows
48 hour+ continuous testing of
connectors and cable assemblies
at 6km in a controlled 2°C (±1°C)
environment.

TE Connectivity’s SEACON new
HydraElectric wet-mate connector has
been designed, developed, tested and
fully qualified in accordance with the
latest industry standards, including ISO
13628-6 and API 17F SEAFOM.

VDC and 1000 VAC pin to pin, the
HydraElectric connector enables
copper-based high speed Ethernet
and supports the industry standards
for Ethernet protocols, including CAN
bus compatibility.

This connector is available in remotely
operated vehicle (ROV), stab plate
and manual modes. The connector’s
modular construction with 4, 7 or
12 electrical circuits enables many
configurations for use in electrical,
signal and distribution networks in
subsea control systems.

The design features industry
standard panel, bulkhead and stab

TE’s HydraElectric connector supports
upcoming industry standards for
subsea control system power
distribution. Rugged marine systems
require connectors with high speed
communication capabilities and the
ability to manage a range of operating
currents. Qualified for both 1500

BIRNS connectors on test fixtures

TE's HydraElectric subsea connector

Subsea connectivity specialists Hydro
Group has become the world's first
engineering company to offer manned
submersible electrical penetrators that
are type-approved for use at a working
depth of up to 650msw.

"As with any subsea connectivity
project, Hydro Group’s paramount
concern is to maintain safety
through durability in harsh operating
conditions," said Mark Hendry, Head of
Technical Support

These penetrators, designed for diving
bell and deck decompression chamber
(DDC) systems, are a result of the Hydro
Group being approached by two diving
industry clients looking to develop
a dive suite capable of operating at
approximately 500 MSW.

"We carried out a full review of all
materials used during the design
process, paying special attention to
shear force calculations, bond strength
and compression set characteristics.
"After the in-house design review,
the penetrators underwent intensive
gas and water over-pressure testing
to ensure their resilience above and
beyond their traditional operating
window. Following this successful
testing, fully-representative units
were subjected to the exhaustive LR
qualification procedure.

It increases operational range while
meeting all the safety requirements of
Lloyd’s Register, Det Norske Veritas and
American Bureau of Shipping.

“With a broad operating window of
-40°C to 60°C and working voltages
of up to 500V, they are ideal for
applications in the most demanding
of seawater environments.
Hydro Group’s range of diving bells
and DDC penetrators are available
in right angle or in-line moulded
configurations.
No less than seven diving bell
penetrator types are available in
various thread sizes, from 1¾” UNF
(Unified Fine) to ½in NPT
(National Pipe Thread). A
300V diving bell penetrator
is available for the ½in
NPT size, with DDC
penetrator options
including 1in NPT
and ¾in NPT.

Subsea
penetrator

Right angle penetrator
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plate interfaces allowing users to
exchange, upgrade or modify existing
hardware with minimum effort.
Verified for use a 4,000 meters water
depth, the connector includes oilfilled dual barriers to help maintain
pressure balance. The connector
is also corrosion resistant without
cathodic protection.

650MSW DEEPWATER PENETRATORS

As there was latent demand for an ultradeepwater diving solution, Hydro Group
endeavoured to future-proof its existing
455msw penetrator range with a single
requalification from Lloyd’s Register. The
result is the 650msw penetrator – the first
of its kind globally to reach such a depth.

The new cold hydrostatic pressure
testing provides automated,
programmable multiple pressure
cycles with real time data recording
of electrical and optical testing, along
with digital output of pressure and
temperature data.
It was initially developed to meet
customer requirements for a new

WET-MATE CONNECTORS
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SCOUR PREVENTION

SEABED STABILITY
One perennial challenge with
installing structures on the seabed is
keeping them there.
The shallow seabed is a particularly
dynamic environment. Fast, often
directional currents as well as tidal
and wave forces combine to sweep
across the seabed, transporting local
sediment material such as silt, sand
and gravel resident in the soil’s upper
layer. This process is equally evident
in rivers bottoms and canals floors.
Ship propellers can also cause large
local disturbances.
Problems may occur, however, when
this flow encounters obstructions
such as, platforms, bridges, harbours
and piers as well as pipelines cables
and umbilicals laid on the seabed
and even the protection structures
installed to prevent erosion.
Depending on the shape of the
obstruction as well as the type of
seabed soils and the velocity of the
flow, this can cause turbulence in the
form of vortices.
Some of the current is redirected
downwards, causing horseshoe

OMM’s novel
Multi Mattress
Deployment
System, MDS3.

vortices which erode the sediment in
front of the structure. Other currents
accelerate either side of the structure
causing eddies and wake vortices.
The removal of this sediment from the
seabed and subsequent transportation
is called seabed scour. In vertical
structures such as monopiles and
jackets, this may manifest itself as
steep sided scour pits. These can lower
the sediment depth below the original
specified design level for the structure,
which can, in turn, affect its entire
structural stability.
The removal of the supporting soil
can also alter the structure's vibration
frequency and accelerate fatigue on
components.
The once-protected cables can
suddenly find themselves hanging
down freely from the J tubes and
across the scour pits. Structures
such as pipelines umbilicals or cables
running across the seabed can also
be affected by scour. The sediment is
eroded under the structure, removing
the support. This is called freespanning.

Free spanning

The system is essentially a frame
structure that incorporates survey
grade sensors and multiple cameras.
It has a length of 6m, a width of 3m
and stands 1.2m high. It weighs 6t.
The tool is capable of lifting three 10t
mattresses (6m x 3m x 0.3m).

SCOUR PREVENTION
SAND BAGS
Over the years, the industry has
developed a number of strategies to
either prevent scour in the first place,
or else reduce its effects. Perhaps
the most elementary – but still very
practical – method is to place sand or
cement-filled bags at the base of the
structure or any other areas subject to
scour.
Weighing up to 7t each, these bags are
far more resistant, effectively forming
a shield to protect the structure. One
major advantage of this method is
that it provides instant protection and
support.
At the end of the life of the
structures, however, legislation
sometimes calls for the them to be
removed and the seabed returned to
its former habitat. An disadvantage of
installing bags, however, is that they
can degrade and prevent retrieval
by divers. This is not necessarily a
problem if they are filled with seabed
sand in the first place.

This method is proven as effective
but the highest cost of mattress
installation project is not from the
concrete blankets per sae, but the
time and day rate of the vessels
required to deploy them.

Offshore Marine Management’s

- Simple to operate

Remove the water

- Up to 2,000’ range on each side

with the help of a JW Fishers Side Scan Sonar

- Displays images on laptop or tablet
- Single or dual frequency fish
- 500’ depth capability

Tires
and
debris

- Commercial construction
- Starting at $20,995

MATTRESSES
A more permanent solution is the
emplacement of a coherent shield or
mattress covering. Mats are fabricated
on land and placed accurately on the
seabed in a single lift.
A mattress common design essentially
consists of a network of ropes set
into rectangular moulds into which
concrete is poured. The heavy
concrete affords the covering structure
a resistance to movement, while
the ropes provide the lifting points
and allow it to be articulated around
undulations and moved/removed as
required.

Scour pits. Image: HR Wallingford
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JW Fishers Mfg., Inc
(800)822-4744
(508)822-7330
Email: info@jwfishers.com
www.jwfishers.com
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“DELIVERING INDUSTRY-LEADING
SURVEY PERFORMANCE AND DATA
RESOLUTION TO OUR CLIENTS.”

SCOUR PREVENTION

MMT.SE
(OMM) recently signed a contract
with ULO Systems for the installation
of 12 000 concrete mattresses. .
These mattresses were manufactured
by ULO themselves, but to reduce
costs. The used the MDS3, designed
to deliver three mattresses
per deployment as opposed a
conventional single mattress.
The DMS3 frame is effectively a
remotely operated vehicle with
integral cameras and thrusters. It

incorporates four thrusters which can
be use to manoeuvre the mattress
payload accurately. The thrusters are
powered by a hydraulic power pack.
Navigation of the MDS3 is aided by
three cameras (one pointing forward,
one aft and the third in the middle of
the frame. The deployment frame also
has a pair (fwd and aft) of Blueview
sonars and the heading information is
ascertained by a fibre optic gyro.

The tool also has an attitude sensor
to measure pitch and roll. There
are also two ultra short baseline
depth sensors. When at the correct
location, the mattresses are
remotely released from the surface
by three pairs of hydraulic actuators
in response to signals from the
surface control cabin.
TYRES
One novel solution to prevent
scour consists of a scour prevention
mat consisting of recycled tyres
laid flat on the seabed in a single
layer. According to the developers,
Seabed Solutions, there are two
characteristics of the tyre that make
the system effective. These are their
shape and their low specific gravity.
The shape means that sedimentladen currents passing over the
tyres, will decrease in speed because
of the change in frictional resistance.
This in turn causes the migrating
sediments to fall out of suspension
and be deposited within the tyre,
becoming trapped within the walls.

lifting beam and peeling the mattress
back from the seabed.
"We carried out 1:35 scale tests at the
University of East Anglia. This showed
that the mats consistently prevented
scour in a range of wave heights, " said
a spokesman.
In one application on Southern
North Sea windfarm, the site for
30 turbines, the 4.2m diameter
monopiles driven 31m into a dynamic
sandbank. This resulted in a scour
pit being developed. Over 900m3 of
rocks had been previously dumped

into the scour pits but this resulted in
secondary scour action around the rock
protection. Tyre mats were applied
to the rocks and quickly solved the
problem.
Elsewhere, six tyre mats were installed
at the centre of a wind farm to
demonstrate how the system could
be used for cable protection. The dive
surveys noted the rapid infilling of
sediment five hours after placement.
They stabilised the seabed and
weathered winter storms with wave
heights over 5m. They are still in place
more than 4 years later.

SISPROTECT
Innovate UK is funding a SelfInstalling Scour Protection
(SISProtect) project which should
ultimately reduce costs associated
with installing offshore wind farms.
This 20-month, £1m project will
develop an innovative self-installing
scour protection system which, the
designers estimate, could save the
average wind farm approximately
£8.6m over its lifetime.
The traditional method of wind
turbine installation is based on a

Frond mats preventing scour

The low specific gravity means that
they neither float away or sink, but
stabilise the seabed at the level in
which they are placed. They are selfanchoring.

Tyre mats newly installed

The tyres are connected together by
polypropylene rope into, 10m by 5m
mattresses weighing around 950kg.
They are then lowered from steel
frames by crane, manoeuvred
using remote control system or
ROV, and then released. Numerous
mats can be placed together. The
aggregate back-fill stabilises the mats
particularly quickly.
"Because they are designed for
demanding applications, tyres
are extremely durable ," said a
spokesman. This makes them ideal
for this application.
It is also possible to remove the mats
easily for inspection, maintenance
and decommissioning. This is
achieved by attaching one end to a

Tyre mats with sediment infill
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The caisson with and without
frond mats
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SCOUR PREVENTION

SUCTION PILES
jacket or monopile installed from a
heavy lift vessel.
The selection of jackets structures
over monopiles is based on factors
such as deeper waters and larger
turbines. For jacket structures the
"stability" can be provided by both
driven piles (using a hammer) AND
suction piles (using a pump).
Naturally, the larger the turbine, the
stronger its foundation has to be to
counteract any overturning forces.
For a piled foundation (monopile
or jacket), this will mostly result in
longer piles with a bigger diameter.
Especially for driven , a greater
force needs to be exerted by the
pile hammer (with greater amounts
of noise consequently emitted) to
conduct this operation.
Next to deeper water, currents are
another design challenge for offshore
foundations.

High water currents mean a greater
potential for seabed scour. In the North
Sea, being a shallow sea, for example,
the current speeds can reach 6kts.
Although they have a predominant
ebb and flood orientation, they are
in fact multidirectional, so that any
scour protection needs a full 360deg
coverage around the structure. The
common practice is to place the
substructure and subsequently install
the protective covering to minimise the
scour.
Looking for potential improvements
to the traditional process, a group of 6
industry partners have worked together
on the SISProtect, each contributing
their own expertise, a novel system
based on SPT Offshore‘s suction pile
system, a proven technology with
over 600 applications. The unique
part of the SISProtect is that the pile
comes with its own integrated scour
protection system.

Looking at the various types of
protection, the designers preselected
the anti-scour system based on
frond mats that were developed
and supplied by Great Yarmouth’s
Seabed Scour Control Systems (SSCS).
This is based on the fact that when
sediment-laden currents pass across
beds of natural seaweed, the velocity
reduces locally, and the sediment
drops out of suspension.
The artificial frond mattresses seek
to emulate this natural occurrence.
A typical mattress design envisages
over 1000 buoyant fronds per square
metre at nominally 1.25m high.
Instead of the mats being laid after
pile installation, the SISProtect system
physically connects these mats to the
pile using a novel inverted umbrella
-type deployment system type
deployment system, invented and
designed by SPT Offshore.
While still at the surface, the mattress
arrangement is wrapped upwards,
around the central pile. The pile
is then lowered to the seabed and
installed. At a given depth, the frond
mats are then automatically unfurled
to effectively form a horizontal
disc around the pile shaft to give
immediate 360deg protection.

system compares in performance
and cost with traditional scour
protection systems, starting with
the installation through to infield
performance and decommissioning.
DHI Water Environments will monitor
the installation, removal and system
performance over the intermediate
12 months.

“The principle behind suction pile
installation is fairly simple,” said Bosch
“It is essentially a can with the base
open and the top pile is covered with
a plate. This plate has a vent that
allows the pile to be lowered through
the splash zone, without trapping the
inner air. This prevents the pile from
becoming buoyant.

“One of the main advantages of
suction piles is that the installation
is virtually silent,” said Bosch. “A
piling hammer creates a noise of
180dB while suction piling creates
only 100dB. Decibles, however are
measured on a logarithmic scale
so pile hammer operations are
actually 100 million times as loud.

The comparison will use a suction
bucket without scour protection to
provide a reference for the level of
scour that will develop naturally at
the site. This will ensure that the
reduced scour measured at the
protected suction bucket can be
properly attributed to the frond
mats.

“Once on the seabed, the pile
sinks slightly under its own weight.
Through the pump system we can
close off the valve and top plate and
start extracting water, causing the pile
to set.”

Even using bubble curtains to
mitigate the noise, these only
reduce the amount by 15-20dB,
so a million times more energy is
still put in the water than by using
suction piles.

Suction piles have considerable
advantages over driven piles. One
such is the speed at which the pile
can be installed.

“Importantly, once a pile is driven
into the sediment, it is prohibitively
difficult to remove it at the end of
its design life, “ said Bosch

“The suction pile installation takes
1-3 hours which means that it
typically takes only 12 hours for the
foundation/jacket to be fully stable.
This can accelerate a large windfarm
process by a year. It is common to use
one season to install the foundations
(based on driven piles) and the next
to install the turbines. We do it all at
once” said Bosch.

The only way is to excavate a
couple of meters below seabed
level and cut it. The largest portion
of steel is still in the ground
and will remain there forever.
Suction piles, however, are totally
retrievable.

The advantage of suction piles over
driven piles is that they can be
deployed largely independently of
water depth, while being cheaper
and easier to install than traditional
systems.

While the North Sea is particularly
suited to shallow water jackets and
monopiles, many are already looking
to deeper waters, both in the North
Sea and globally.

“The frond mat coverage extendsover
a horizontal area 75-100% of the pile
diameter,” said Sil Bosch, Sr. Project
Engineer, SPT Offshore.

A typical jacket/monopile for use in,
say, 60m water depth weighs around
1200-1600t with the suction piles
adding 3-400t to the top of that,
bringing the total weigh to around
1500-2000t.
No noise!

The trials are based on a pile with
diameter of 3.5m but it in a real
application, it is common to use a
pile closer to a 10m diameter, which
would result in an effective frond
disc coverage of 30m diameter. This
self-contained frond mat technology
is transferrable to the non-wind
applications that suffer from seabed
scour. It isn’t really limited to suction
piles.”
As part of the validation process,
Offshore Renewable Energy (ORE)
Catapult will then analyse how this

Frond mattress around the pile

Suction Pile

Scour Protection
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This brings the installation out of the
No shock-waves!
range of a typical jack-up lift barge

and into the floating vessel market.
No vibrations!

Suction Pile

There are, however, a wide range
of vessels
that can easily
lift these
Ultrashort
installation
time!
weights such as the Orion, the Aegir
Balder and Sleipner, the Saipem 7000,
Removal
without
trace! can be
and the
Bokalift.aSISProtect
equally applicable with deeper water
systems.

Environmentally-friendly
41
suction piles for

By simply using the installation
system in reverse and adding
water instead of extracting it, the
piles can be removed. We’ll do
the same for the 2 suction piles
for the SISProtect system one
year after its installation, when
the test is completed. And with
the removal of the suction pile,
also the SISProtect system will be
decommissioned fully without any
additional efforts.
“Another advance of removable
structures is re-use. For example,
we are now in the process of
moving a structure in Malaysia.
We installed it a couple of years
ago and are now in a process of
pressing out the structure and
relocating it a t a different site 2-3
hours sailing time away. It will have
a second life in a second location,
and this will save a 40% cost
reduction over a new installation.

SCOUR PREVENTION

CABLE
COMPETITION

CABLE FAILURE

The Carbon Trust have announced
the five winners of its dynamic
export cable competition as a part
of the Floating Wind Joint Industry
Project (Floating Wind JIP), which
aims to accelerate and support the
development of commercial-scale
floating wind farms. The Floating Wind
JIP is a collaboration between industry
partners EnBW, ENGIE, Eolfi, E.ON,
Equinor, innogy, Kyuden Mirai Energy,
Ørsted, ScottishPower Renewables,
Shell, Vattenfall, Wpd, with support
from the Scottish Government.

Cable failure is regarded as one
of the principal operation and
maintenance issues for built
offshore wind farms.
While the importance of ensuring
the stability of wind turbine
foundations through the laboratorytesting of new and existing designs
is becoming well-recognised,
the stability of cables for in-field
transmission and power export is
often a secondary consideration.
However, providing adequate
protection for offshore cables,
whether through sufficient burial or
physical protection is complicated
further by other considerations
such as the thermal properties of
the soil and the impact on cable
overheating.
If physical protection is required,
ensuring its performance is able
to meet the various bed level
changes that may be encountered
over a cable’s lifetime, requires a
risk-based approach that considers
the environmental drivers that will
impact on the stability (eg, soil
properties, general bathymetric
change, local scour, hydrodynamic
forcing and cable integrity).
Whilst it is preferable to develop
designs that meet the stability
requirements for the installed
cables at the construction phase,
where cabling stability issues have
arisen subsequently, for example
at offshore substations after a
period of operation, it is important
to provide an effective solution
which can be retrofitted to solve
the specific scour problems, and to
provide

Evaluating the effects of currents on full-sizes UXO Image: HR Wallingford
designs is becoming well-recognised,
the stability of cables for in-field
transmission and power export is often
a secondary consideration.
However, providing adequate
protection for offshore cables, whether
through sufficient burial or physical
protection is complicated further
by other considerations such as the
thermal properties of the soil and the
impact on cable overheating.

Cable failure is regarded as one
of the principal operation and
maintenance issues for built
offshore wind farms.

If physical protection is required,
ensuring its performance is able to
meet the various bed level changes
that may be encountered over a
cable’s lifetime, requires a riskbased approach that considers the
environmental drivers that will impact
on the stability (eg, soil properties,
general bathymetric change, local
scour, hydrodynamic forcing and cable
integrity).

While the importance of ensuring
the stability of wind turbine
foundations through the laboratorytesting of new and existing

Whilst it is preferable to develop
designs that meet the stability
requirements for the installed cables
at the construction phase, where
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cabling stability issues have arisen
subsequently, for example at offshore
substations after a period of operation,
it is important to provide an effective
solution which can be retrofitted to
solve the specific scour problems, and
to provide remediation measures that
future-proof against further erosion.
With its modelling skills, including the
Fast Flow Facility, HR Wallingford has
an active programme of research in
the prediction and analysis of scour
around marine structures.
This, together with advanced
computational fluid dynamics models,
provides a controlled environment in
which to evaluate and select the bestperforming scour protection systems
for a specific site and the conditions in
which it operates.
HR Wallingford has proven expertise
in developing solutions to mitigate
scour problems for foundations and
cables. This includes working out
the best way to deal with cables at
substations, wind turbine foundations,

Cable Scour
other subsea infrastructure and in
engineering studies which help to
avoid scour problems around cabling
before they arise.
As an example of some of the issues
experienced at offshore wind turbine
foundations, local scour at the
foundation structures can lead to the
exposure of previously buried cables,
increasing the risk of cable fatigue
through hydrodynamic loading and
possible vortex-induced vibrations
(VIV), and ultimate failure.
Although the immediate risk to the
cable may be relatively low, the
longer term risk with respect to cable
integrity can be high, particularly if
the exposed cable span becomes
large.
Even in cases where cables have
been protected through the
placement of scour protection,
large-scale sea bed changes and
local scouring can lead to the
undermining and collapse of the
protection measures, and in the case

of mattresses, can result in ‘washing
lining’, adding significantly to the
risk of cable failure.
Further, in the case of rock armourbased solutions, the implementation
of standard designs can result in
cable damage or inadvertently create
increased disturbance to the flow
and significant secondary scouring,
leading to the exposure of cables and
failure of the rock protection.
Other areas of potential high risk
occur at locations where cables are
crossing other previously installed
seabed infrastructure, such as other
submarine cables.
Whilst poor design of protection
measures for cable-crossing locations
can result in some of the issues,
careful consideration during the
route selection stage can potentially
avoid some of these problems by
choosing, for example, to cross at a
point where the cable can be aligned
along the flow direction, rather than
perpendicular to it.
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The competition, supported by BPP
cables, was launched to address
the lack of availability of high
voltage dynamic export cables
for the transmission of power
from wind farms to shore, which
has been identified by industry
as a potential bottleneck for the
commercial deployment of floating
wind technology. The objective of
the competition is to ensure that
this necessary technology is a viable
option for developers for commercial
floating wind projects within the next
5-10 years.
The competition winners are:
Aker Solutions (Norway)
Furukawa Electric Co. (Japan)
Hellenic Cables S.A. (Greece)
JDR Cable Systems (UK)
Zhongtian Technology Submarine
Cable Co., Ltd [ZTT] (China)
Drawing on the expertise of existing
offshore wind cable suppliers, as well
as tapping into the oil and gas supply
chain, the competition funding will
support the design, initial testing
and development of dynamic cables
ranging from 130kV to 250kV to
enable the efficient transmission of
power from floating wind turbines to
shore.
This first phase of the project will
conclude in March 2020. Results
may then help to inform subsequent
project phases to support the
deployment of dynamic export cables
across the industry.

CABLES

Get 7 years
of extra peace
of mind.

CABLE REPAIR SOLUTION
The AERSUB in-situ subsea power
cable repair habitat has been
developed by Co. Wexford based
Irish Sea Contractors. It aims to
reduce cable repair costs by up to
50% in 0 – 200m water depths and
address a growing demand in the
global offshore wind power cable
market.
It provides an alternative means for
cable repairs than traditional lift-torepair solutions.

Building upon the extensive track
record of successful subsea operations
conducted thanks to our AHRS and INS,
we are happy to announce that all new
purchase of iXblue inertial subsea
products will include a 7-year warranty*

Above: The Aersub habitat. Left:
Inside the habitat

CROWD SOURCED BATHYMETRY OCEAN MAPPING INITIATIVES
Fugro recently contributed more
than 110,000 square kilometres of
high-resolution bathymetry data in
the North Atlantic Ocean to help
improve the quality and coverage
of seabed mapping in the region.
The dataset, which covers an area
the size of Iceland, was delivered to
two complementary programs: the
Atlantic Ocean Research Alliance
(AORA) and The Nippon FoundationGEBCO Seabed 2030 Project (Seabed
2030).
AORA was formed under the 2013
Galway Statement on Atlantic Ocean
Cooperation between the European
Union, the United States of America,
and Canada. With a goal of improving

knowledge about the Atlantic Ocean to
support a prosperous and sustainable
blue economy, AORA has identified
seabed mapping as a priority area of
collaboration.
Seabed 2030 is a global initiative
between Japan’s Nippon Foundation
and the General Bathymetric Chart
of the Oceans (GEBCO) to produce a
definitive, high-resolution bathymetric
map of the entire world’s ocean floor
by 2030. Currently, less than 20 percent
of the oceans are mapped to modern
survey standards.
Fugro’s approach to crowd sourced
bathymetry was developed in 2017
and involves in-transit data collection
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from multibeam-equipped survey
vessels. The company currently
deploys the capability from seven
ships and ultimately plans to
expand the offering across its entire
global survey fleet. The most recent
datasets were acquired from the
Fugro Discovery while transiting
between Scotland and the United
States, and from the Fugro Searcher
while travelling between Brazil and
Canada.
Fugro’s overall data contributions
in the North Atlantic now total
approximately 278,000 square
kilometres, bringing its global
contributions to approximately
450,000 square kilometres.

*Note that the warranty does not cover connectors
and/or water ingress.
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MSV OCEAN EVOLUTION
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OCEAN EVOLUTION

OCEANEERING'S NEW MSV
Oceaneering has taken delivery of the advanced subsea
construction support vessel, Ocean Evolution. The vessel has
completed sea trials and received all necessary ABS and U.S.
Coast Guard certifications and is currently in Port Fourchon,
Louisiana, completing final outfitting and preparing for project
work scheduled to begin in June.
The Ocean Evolution an advanced, U.S.-flagged, Jones Actcompliant, multi-service vessel (MSV). Its capabilities are
headlined by its 250 mT active heave compensated (AHC) crane,
two work-class remotely operated vehicles (ROVs) with AHC
launch systems, survey systems and subsea tooling all built
for work in up to 4000 m water depths. The vessel serves the
deepwater stimulation and intervention needs of our customers
with its well stimulation and well intervention design, ABS Well
Stimulation and Well Intervention (WS/WI) ready notation and
under deck capacity to store special products.

48

49

OCEAN EVOLUTION

Measuring 353 ft (108 m) long, 72
ft (22 m) wide and Light Ship weight
6,900 T, Ocean Evolution is an ABS
class DP2 subsea multi-service vessel
built in the US under Jones Act
requirements for coast-wise trade of
personnel and equipment. The vessel
has accommodations for 110 persons,
helideck and a working moonpool
measuring 23 ft x 23 ft (7 m x 7 m).
The vessel’s 12,595 ft2 (1170 m2)
steel-constructed deck is designed
to carry heavy loads and equipment,
which accommodates a wide variety
of missions. The deck is rated to
support 10 mT/m2 with a total
cargo carrying capacity of 1,900
mT. The steel deck and on deck
utilities including water, power, fuel
and communications enables easier
and faster loading, welding tie down
and hook up of specialized deck
equipment equipment during project
mobilizations and demobilizations.
The vessel is equipped with a 250
mT AHC main crane with a 13,000 ft
(4,000 m) working depth capacity.
This crane has a special lifting mode
that allows heavy lifts with alternate
reeving of the boom eliminating
the jib that provides increased hook
heights of 118 ft (36 m) above the
main deck. This provides the ability for
crews to lift tall wellheads, large pin
piles, and other oversized equipment
off the deck utilizing the maximum
lifting capacity of the crane. A second
auxiliary crane on deck adjacent to the
working moonpool is capable of 40 mT
for lifting and handling of equipment
on deck and to water depths of 600 ft
(180 m).
Ocean Evolution features a unique
layout bridge, configured with port and
starboard redundant control stations.
These control station locations provide
bridge officers and DPOs a better view
of crane operations, ROV deployment
and simultaneous operations (SIMOPS)
with other vessels and platforms on
each side of the vessel. As a result,
offshore operations are safer and more
productive.
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Ocean Evolution has five low-emission
EPA Tier 4 diesel engines with a
combined generating capacity of 16
MW on a three-bus system. The Tier
4 rating is the EPA’s strictest emission
requirements for non-road diesel
engines and the combination of five
engines and third bus provides enough
excess capacity to allow full capability
and redundancy of the vessel if one
engine is down for maintenance.
Ocean Evolution features enhanced
station keeping capabilities, which
allows it to maintain position even
during extreme weather conditions.
The vessel’s position is held using two
tunnel thrusters and a drop down
thruster in the bow along with two
Azipull thrusters in the stern. Props on
the propulsion systems can be turned
360⁰ and were designed to optimize
dynamic positioning of the vessel. The
vessel achieved an ERN station keeping
reliability rating of 99.99.99.99 which
is the highest rating possible further
proving the ability of the vessel to keep
station in difficult conditions.
The vessels design and construction
was done with well stimulation and
light well intervention in mind as a
key capability. The underdeck storage
capacity of up to 109,000 gal (413 m3)
of special products maximizes use of
the critical deck space for pumping
and intervention equipment. The
vessel layout and safety systems meet
ABS class requirements for a special
well stimulation and well intervention
notation.
The vessel is equipped with two
Oceaneering work class ROV systems.
One 220 hp Millennium Plus and one
250 hp NEXXUS systems are onboard
each with active heave compensated
launch and recovery systems installed
in a custom indoor hanger for port and
starboard launch. Integrated survey
and communication systems round out
permanently installed equipment that
provide positioning and data services
for all operations.
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SEA RAPTOR
Two years ago, Teledyne had one
of the smallest AUVs on the market
with its Gavia. Now, it has one of
the largest. The company recently
launched its 5.5m, 1000kg Sea
Raptor.
"We went from a blank sheet of
paper to mobilising the vehicle in the
field in only 20 months,"said
Arnar Steingrimsson, Director,
Strategic Business Development AUVs at Teledyne.
"Furthermore, we have already
sold and delivered our first to a
governmental search and rescue
organisation.
The decision to embark on such a

project stemmed from companies and
governments looking for search and
recovery assets to deploy in search of
the missing Malaysian Airline MH370
incident when the Malaysian airline.
"We saw a huge uptake in the
demand for survey equipment that
could work in 6000m of water. We
already had proved deep towed
systems, but customers, already
familiar with out vehicles, asked if we
could build a deep water version.
"We were able to access a
considerable amount of deepwaterrated survey equipment and
know-how, both from the
23 companies within the
Teledyne Marine group and

from trusted suppliers, but the body of
the vehicle would mean a total redesign.
This would , in turn, mean adding to its
manufacturing base in Iceland."
The Gavia was designed for a shallow
water , with all the equipment retained in
a pressure hull. For the new Sea Raptor,
however, the hull would be flooded with
the operating, navigation, and sensor
hardware located in pressure bottles.
"While the Gavia retains its small size by
being able to swap modules as required,
the Sea Raptor was designed to be large
enough to incorporate numerous sensors
within its body, connected in to
payload ports.
The standard sensors include

a Teledyne BlueView forward
looking sonar for advanced
obstacle avoidance as well as a
Teledyne RESON T-50 Multi- Beam
Echo Sounder (MBES), a Teledyne
Benthos Sub bottom profiler (SBP),
an EdgeTech dual frequency side
scan sonar (SSS) and a CathX high
resolution camera, laser scanning,
and strobes.
There is a Teledyne RD Instruments
Conductivity Temperature Depth
sensor (CTD).
Removable Battery cells provide
a standard 13kWh or extended
16kWh of power, giving a nominal
speed of 3kts and a maximum speed
of 4kts.

It has a typical endurance of 24 hrs at
3kts
"The system also incorporates a device
from Teledyne Benthos that passively
listens for the pinger on the black
box flight data recorder to triangulate
their position."
"We are also in the process of
evaluating a number of commercial
systems synthetic aperture sonars that
can be mounted on the SeaRaptor. "
"The reason that we could produce
an AUV only 20 months is because it
is uses all the existing Gavia software,
architecture and sensor interfaces
developed over the past 20 years.
"The autonomous vehicles market

does not follow a 'one size fits all'
model and we are actively looking at
customer operational environments and
market requirements for developing the
next class of systems.
"We are also doing some interesting
things with autonomy and on-board
processing through the Teledyne Caris
Onboard which is capable of real-time
processing of sensor data on the AUV.
This will reduce the lag between data
acquisition and having an actionable
data product.
This will enable the system to be used
much more effectively, especially
in applications such as search and
recovery.

Sea Raptor
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The SeaRaptor
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Teledyne's Sea Raptor
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THE AGE OF SAIL
At a base unit price of around $40,000, a wingsail vessel has been developed for
the data acquisition and unmanned vehicle deployment market
In a world where 'disruptive' is
grossly over-used, SubSeaSail
has developed a truly disruptive
vessel concept. Imminent sales are
expected with a US agency, and it
has received numerous enquiries
concerning its suitability for work
in a range of diverse applications.
The vessel essentially consists
of a sail above a hull. Nothing
disruptive there. The difference,
however, is that the sail is a rigid
wingsail and the hull (single
hull and catamaran variants are
available) is located below the
surface, giving it a small surface
footprint.
This not only reduces wave drag
but gives it a very low visual
signature with little or no wake.
The payload is suspended well
below the surface, creating a
counterbalance that ensures the
sail always remains upright. As the
system is wind-propelled and solarpowered, the acoustic signature is
also remarkably low.
One of the most interesting
features is its passive mechanical
wingsail control mechanism. This
automatically sets the sail at an
optimised position for any given
wind direction. It does this without
using pulleys, cables or electronics.
This lack of complexity not only
increases reliability but also
significantly reduces costs. There
is a small sophisticated navigation
computer, making missions very
easy to program.
One potential issue with any
light sail vessel is that it can be
damaged in severe storm waves.
In order to obviate this problem,
the SubSeaSail G4(S) will have the
ability to submerge. This capability
also increases the potential range
of applications.
"The sail is floodable," said Sean
Newsome, Director of Business
Development. "This means that

the entire vehicle can be submerged
if necessary. At the moment, we
have version G4 operational, with
first customer testing in June, and
are working on the design of version
G4(S) which will allow it to sink
below the surface."
While its propulsion comes from
the wind, onboard power is derived
from a series of solar panels that are
inside the transparent rigid wingsail.
"In basic sailing mode, the power
consumption is three quarters of
a watt – that is all it takes to run
the system," said Newsome. "This
also operates the servo motor that
controls the rudder, which is the
only electro-mechanical component
in the entire vessel required for
operation (other than an emergency
thruster used to navigate during
initial deployment or back away from
hazards). The base unit has a 300 W/
hr power storage capacity."
The potential applications are
numerous.
"It can be used in anti-submarine
warfare, C4ISR (Command, Control,
Communications, Computers,
Intelligence, Surveillance and
Reconnaissance), or act as a
communications gateway," said
Newsome. The vessels can be used
to monitor economic exclusion
zones, oversee areas of marine
protection or even used as a target
or decoy.
"Interestingly, they can equally work
with existing marine vehicles" said
Newsome. "They can be used to
carry and launch, gliders, AUVs, and
other payloads. The operator can
attach an AUV, glider, or virtually any
payload and sail them to a location,
such as 500km away for subsequent
deployment.
Historically, the largest cost item of
deploying an underwater vehicle is
its support vessel. Removing this, the
total project costs can shrink rapidly.
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"Because the base unit price for the
G4 variant is about $40,000, the user
could realistically buy multiples of
these for the same price as some
current platform options.
Operating numerous vehicles
simultaneously, individually or
swarming, will increase their
effectiveness. They could be used in
the Gulf stream, for example, tracking
temperatures and currents while all
working together. We are working
closely with Apium and expect to
have a multi-vessel arrangement
available by Autumn."
SubSeaSail has had numerous
enquiries, covering a wide range of
applications. One example is to use
the system to move fuel. By scaling
the catamaran variant with hull
diameters of approximately 1m, it
could store 5000 litres of fuel and
deliver it to a beach without the
need for deep-water ports. “The core
technology is not the variant you see
here; it is the unique design features
that make this particular variant
possible.”
Another inquiry involved taking
provisions to remote locations and
hiding the vehicle subsurface until
needed. At a given time, it could
resurface and be beached. Many of
the enquiries are for applications
where sensors such as passive
chemical detection, turbidity or CTD
sensors are outfitted to the vessel.
"We started the company in mid
2017 from a blank sheet of a
paper, have successfully sailed four
generations of test platforms, and
are already building our first unit for
a client.
"We have tested the SubSeaSail
platforms for 24 hours off New
Zealand and in 25kt San Diego winds
with sea state four conditions. As
part of the testing programme, we
plan to sail a vessel for the longest
duration possible to further prove the
technology," concluded Newsome.
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SubSeaSail

APIUM
APIUM provides swarming
capabilities that connect directly
to a vehicle's autopilot using a
custom-designed swarm radio and
swarm algorithm processor to keep
vehicles in constant contact with
their neighbours.
"Each vehicle broadcasts
information on position, bearing
and sensor data to neighbours
within communication range," said
Tyler MacCready, CEO of Apium.
"We keep a special eye on
scalability, using proprietary
solutions that let vehicles join and
leave a swarm immediately and
that optimise the throughput of
information as the swarm changes
size.
"Each application requires tailormade swarm behavior, from simple
formations to dynamic gradient
following. In the future, swarming
systems will help with other
distributed challenges such ocean
cleanup and traffic management.”

UNDERWATER VEHICLES

ROVs
PIONEER GROWS FALCON FLEET
ASI Marine, a pioneer in long tunnel excursions and
international operator for inland marine work, is
expanding its Saab Seaeye Falcon fleet.
Renowned for being the first to ingeniously exploit the
Falcon’s adaptive intelligent technology by sending
the 300 metre rated remotely operated underwater
vehicle on a five kilometre long tunnel inspection, the
company is now adding the 1000 metre rated Falcon
version to their Falcon collection.
The acquisition extends ASI Marine’s overall ROV fleet,
providing inspection, survey and diving services for
inland underwater infrastructures internationally.
Bob Clarke, manager of ROV services at ASI Marine,
says he chose the 1000 metre Falcon to further
expand the capabilities of the fleet across all areas of
its inland operations.

“We are familiar with the Falcon’s potential, its
operation and its maintenance. It’s also compatible
with umbilical tethers already in our inventory and
it is easy to add tooling modifications, brackets and
mounts previously developed.”He explains they
chose the Falcon concept for its “manageable size,
good thrust-to-weight ratio, telemetry capacity, and
unlimited inspection duration”.
ASI Marine’s inventive ability to exploit the adaptive
intelligent technology capabilities of the Saab Seaeye
Falcon will be further enhanced by the new 1000m
rated Falcon with its advanced iCON intelligent control
architecture.iCON intelligent control architecture
provides the power and control to manoeuvre with
exactitude whilst heavily loaded with equipment, and
remain steady in strong cross currents and turbulent
water when undertaking precise, complex or robust
tasks.

CBT TO BOSKALIS
SMD has delivered a ultra-high powered, compact
2400hp Cable Burial Tractor (CBT2400) to Boskalis.
The CBT2400 and associated deck equipment were
mobilised directly onto Boskalis’ specialist cable
lay vessel, the NDEAVOR from the Swan Hunter
quayside access point adjacent to SMD’s production
facility. The tractor will be operated by Boskalis and
specialist trenching contractor, Canyon Offshore.
SMD designed this CBT2400 to provide a reliable
solution for protecting cables in hard ground

with interchangeable cassette tooling. The tractor
provides a remote-control platform with a range
of trenching tools for different ground strengths;
the tool consists of a hard ground cutting boom,
rear jetting tools for lowering the power cable and
next generation eduction tools for spoil clearance.
The vehicle operates in post lay mode and has
been specifically designed for safe handling of
the product. The CBT range is a family of subsea
tractor systems capable of trenching power cables
in seabed’s ranging from sands and clays to rock in
ultra-shallow, beach approach work or deep water.
PHAROS
Pharos Offshore has added a Q1000 trenching
vehicle to its fleet. Q1000 jet trenching ROV
embraces the latest technologies in jet trenching
and ROV design.
The Q1000 has 1000hp (750kw) of installed power
coupled to high – pressure water pumps, capable of
up to 3 metre trench depth. It can be optimised for
different soil conditions, from clays to sands and has
a jetting pressure of up to 15Bar and a flow rate of
12502/hr. Due to its modular design, the Q1000 can
be mobilised into vessels of opportunity as a cost
effective, efficient and responsive solution.
Operationally rated to 2000m, the Q1000 is easily
configured for use with either tracks or skids. It can
work at high speeds, thus saving time during the
course of the project.

Cable Burial Tractor (CBT2400
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TORTUGA
Launched last year, Subsea Tech's
Tortuga ROV is designed for work
in up to 500m. It has an optimised
hydrodynamic design with low drag
coefficient and is highly manoeuvrable.
Each one of the 4 horizontal thrusters
develops a 20 kgf thrust and in strong
current conditions the ROV can with
stand currents of up to 4 knots,
regardless of the direction.
One novel feature is its thruster
arrangement. As a default , the four
main horizontal thrusters are pre-set
at a vectorised for 45deg for maximun
manoeuvrability, but the orientation
of each individual thruster can also be
remotely controlled.
This means that they for forward
movement, they can all point in the
same direction, while they can all be
used to pin the vehicle, say, against a
harbour or structure wall. It claims the
highest thrust to weight ratio currently
on the market.
The vehicle has standard inertial
navigation system as well as a number
of HD video 720p cameras (0.01

SONARDYNE EIVA
lux) with pan and tilt on the front
camera (rear in option). It has a laser
distance measurement system.
They can also accommodate
acoustic cameras.and a four function
manipulator as necessary.
Another innovation is the umbilical.
The buoyant line has a maximum
length of 300m and a breaking
strength of 250kg. It can be extended
up to 6000m ( using a optic fiber
option)
The standard system has no fibre
and no coaxial, but can transmit data
over the power along the cable pair.
This is often used in static consumer
electronics but the properties of the
signal changes when used in dynamic
mode. Subsea Tech, however, has
been working over the past years to
solve this problem.
Containing only two wires, this
means that a much smaller diameter
tether is required. This means that
the diameter can be reduced to a
9 mm cable yet still being able to
transmit 8 kW of power.

Subsea technology and systems
provider Sonardyne International
has acquired maritime software
and equipment specialist EIVA.
EIVA will join the Sonardyne group
of companies while remaining an
independent business and brand.
EIVA Chief Executive Officer
Jeppe Nielsen, who has been CEO
since 2011, will remain in post,
while Sonardyne’s Investment
and Integration Director Stephen
Fasham will take on the role of
Chairman.

SOLUTIONS

The power of advanced design technologies

At Matrix Composites & Engineering we believe that advanced material technologies have the power
to transform industry. For the last 40 years, we have been doing just that. Our Matrix designed and
manufactured buoyancy, pipeline protection and composite solutions are installed around the world
and continue to deliver peace of mind in deep-water environments where reliability and safety are
critical. Our dedicated team draws on this experience to continually innovate and ensure Matrix is
ready, no matter the challenge.

The acquisition of EIVA is the latest
step in Sonardyne’s long-term
growth strategy, fully supported by
the Partridge family, which founded
and continues to own the company.
“We are committed to a sustainable
future for Sonardyne,” says Simon
Partridge, Sonardyne’s Strategy
Director, “which includes investing
in complementary technologies
and enterprises that supplement
our core expertise in underwater
communications, navigation,
monitoring and imaging systems.”
EIVA has more than 40 years’
experience in the development and
delivery of software and hardware
solutions to offshore and shallow
water engineering and survey
organisations and is increasingly
supporting customers with their
requirements for higher levels
of automation and remote and
unmanned operations through its
NaviSuite software. The company
employs more than 75 people with
headquarters in Denmark.

Tortuga ROV

SUBSEA & SURF

» DISTRIBUTED BUOYANCY

» MATRIX LGS®

» SUBSEA TESTING FACILITY

» BEND RESTRICTORS

MATRIXENGINEERED.COM
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LGS is a registered trademark of AMOG Technologies Pty. Ltd.
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ROVs
INVESTING IN THE FUTURE

MacArtney Benelux is investing in the future ocean science community by sponsoring and supporting young minds to
develop innovative underwater technology solutions.
Innovating underwater system solutions, MacArtney has been connecting the seabed and surface for the greater
understanding of our ocean spaces since 1978, and in the spirit of paying it forward, MacArtney is inspiring new
development and growth in the world of underwater technology by working with fresh young minds, new to the
discipline of ocean science.
Previously MacArtney has sponsored the international MATE ROV competition and the WASUB human-powered
submarine team from the Delft University of Technology.
This year MacArtney Benelux is advising a young, creative and multidisciplinary team, again from TU Delft, who are
working together with industry experts to develop the LOBSTER Explorer - an underwater connectivity solution.
With the goal to take on the ocean’s extreme conditions and venture into uncharted territory in a bid to make a deepsea inspection, prospecting and research more accessible with the LOBSTER Explorer, a small, fast, low cost autonomous
deep-sea robot. Speaking about MacArtney Benelux, TU Delft Mechanical Engineering student, Stephan Rutten had these
words to say.
“MacArtney has been a great partner and have supported us throughout our project. MacArtney’s personal attention and
flexibility have been invaluable to us while working on the challenges that the deep-sea poses”.
MacArtney Benelux is providing test facilities and expertise along with access to MacArtney’s market-leading SubConn®
connectors. Erwin van der Schee, Sales Manager, MacArtney Benelux BV explained.
“Encouraging the young, creative minds of today’s ocean science students is of vital importance. The future of our ocean
spaces is dependent on improving our knowledge and understanding. At MacArtney, we endeavour to support and
facilitate the young ocean science community so that new and exciting developments can be made”.
Benefiting from decades of experience, the MacArtney Group have a worldwide presence and are committed to helping
shape the future of the ocean science community.
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FALCON ROCKS
ROV HELPS ENDANGERED ROCKFISH
The rockfish in Washington’s Puget
Sound were being fished to levels
that threatened extinction. This
caused scientists at the Washington
Department of Fish and Wildlife to
undertake an important conservation
study into the threatened rockfish
species using a Saab Seaeye Falcon
underwater robotic vehicle.

Senior Marine Fish
Research Scientist,
Dr. Dayv Lowry, explained that
managing the conservation and
recovery of rockfish populations
in Washington’s Puget Sound,
depends on the accurate monitoring
of rockfish populations, depleted
through overfishing and ecological
degradation.

Until deployment of the Falcon,
population studies were imprecise as
trawl surveys were better suited to
sampling mud than the rockfish’s rocky
habitat, and many rockfish occur too
deep for scuba divers.

includes a high-definition camera to
detect and identify many of the small
and cryptic fish, along with a stereo
camera for assessing both individual
fish size and the density of fish in a
measured field of view.

At just a metre long, the Falcon is
easily deployed from a small research
vessel and can operate at depths up
to 1000ft and in all seafloor habitats.
Its video data is used to produce
precise population estimates
for the most commonly
encountered species and
allows the department’s
scientists to describe and
quantify the relationships between
fish and their preferred habitats. Video
data also reveals derelict fishing gear,
ready for removal from Puget Sound
waters.

A conductivity-temperature-depth
meter is included to collect data in
real-time that will be used to examine
linkages between physiochemical
water quality parameters and fish
distribution/abundance.

Equipment fitted to the Falcon

“Of the tools we’ve tested, only
the Falcon can find and measure
the rockfish and other structureassociated marine fish species
found amongst the deep and rocky
seabed,” said Lowry.
“The Falcon’s versatility and
robustness has allowed us to deploy
various camera and instrument
payloads while maintaining
manoeuvrability and speed, which
are critical to exploring complex
habitat in an efficient manner.
Without this system we simply could
not manage natural resources with
the degree of scientific rigor we
currently employ.”

The world’s most successful system
of its class, the Falcon’s winning
concept comes from packing five
powerful thrusters and an intelligent
distributed control system into a
small, easily manhandled 1 x 0.5
x 0.6 metre-sized vehicle that can
adopt different tools and sensors for
undertaking numerous intricate and
demanding tasks.

SEASAM
Since the Marseilles-based ROV
underwater vehicle manufacturer
Notilo Plus started in 2017, it has
had great success with its consumer
vehicle the IBubble.

conventional ROV, carrying out a widerange missions while operated from
deck or dock. While tethered, it has a
semi- mode ensuring it will not collide
with underwater obstacles.

It is now focussing on the commercial
and industrial applications user with
its Seasam, starting production earlier
this year.

The aquatic drone recognises
the target and maintains at the
correct distance to perform a given
mission," said Solène Guéré, Business
Development Manager.

"The SEASAM can be used as a

"It can be programmed to work
autonomously , either following a
set predetermined route or work in
'follow the diver mode". This locks
on to wherever the diver goes and
autonomously follows them and
continuously recording the image
on video".
"It can also be used in ahybrid mode
which allows to follow a diver, while
a supervisor on deck can observe
the complete mission and take back
control as required.
The vehicle has seven thrusters,
four horizontal in a vector
arrangement, and three vertical.
These give it stability in a 3kt
current.

SEASAM

At the front are the lights and
camera. Software allows the
targets to be recognised and
tracked. When being used to
inspect hulls or propellers, it can
automatically highlight areas of
potential corrosion or areas that
require further attention.

Added to the vehicle’s precise
manoeuvrability amongst the cracks
and crevasses of complex underwater
rock formations, the Falcon, whilst
small in size, “has enough bulk and
power not to be pushed around by
the current,” said Lowry.
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ELECTRIC AHC LARS

SPRINT NAV FOR AUTOSUB

Hydramec Offshore has completed
the supply, integration and
operational testing of a fully active
heave compensated (AHC )launch
and recovery system (LARS) for a
Saab Seaeye Cougar XT ROV for the
New Zealand Navy.

The UK’s centre of excellence for
oceanographic sciences, the National
Oceanography Centre (NOC),
has selected high-performance
hybrid navigation technology from
Sonardyne International for the
next generation of its Autosub
autonomous underwater vehicle
(AUV), targeted for under-ice
operations.

The New Zealand Navy had
previously acquired Ostensjo’s
EDDA FONN multipurpose vessel for
conversion to a diving support vessel,
and required an ROV to assist with
Diving support and other operations.
Ostensjo’s chose the Saab Seaeye
Cougar XT ROV.
The supply brief for the LARS system
was very specific. The winch system
had to be electrically-driven while
the heave compensation had to
operate in conditions up to sea state
six.
The A-Frame needed to be designed
so that it would dip 1.2m below the
deck level of the launch hanger in
order to reduce the air gap between
the launch point and splashzone.
It was also specified that the A-frame

required an outreach of 5m from the
vessel's side.
The only other challenge was the
need for the LARS to be designed,
fully Lloyds approved and delivered
in 16 weeks from the signing of the
contracts, in order to meet Ostensjo’s
tight schedule for delivery of the
vessel.
Hydramec was able to call upon a
pool of resources with the ability
to engineer, fabricate, machine
components to meet short deadlines.
It could also apply offshore coatings
and assemble all of its products in
house, all under one roof. This gave
the ability to control lead time without
relying on multiple sub-contractors.

The NOC will incorporate
Sonardyne’s highest performing
SPRINT-Nav inertial navigation
system (INS) into the new 2000m
depth-rated Autosub, which is being
specifically developed for carrying
high-performance sensors on the
most demanding research missions
under polar ice, hence its name
Autosub2KUI, or A2KUI.

Hydramec used Scantrol to supply
AHC control systems while Brammer
of Bergen supplied the electric Drive
system and invertor controls.
The LARS system included a tele
scoping A-Frame, multi function
snubber, bunded deck and separate
HPU, all controlled by a full wireless
radio remote control fully integrated
with the AHC.

A2KUI will also be equipped for
acoustic tracking using Sonardyne’s
Ranger 2 Ultra-Short BaseLine (USBL)
system, which is fitted to the UK
research vessels RRS James Cook, RRS
Discovery and the new polar research
vessel RRS Sir David Attenborough.”
Dr Alex Phillips, Head of Marine
Autonomous Systems Development,
at the NOC, says, “The development
of Autosub2KUI by the NOC builds on
the successes of previous generations
of Autosub, including Autosub3, which
has previously penetrated up to 60km
under the ice from the ice-edge.

SPRINT-Nav’s tight integration of all
the raw sensor data at a low level
provides unprecedented navigational
performance and precision for
subsea vehicles. Consequently
SPRINT-Nav has consistently
outperformed competing
systems in trials carried
out for a number of
customers.

Autosub2KUI will provide the UK
science community with a next
generation AUV, equipped with stateof-the art sonars and camera systems
to enable scientists to create detailed
maps and establish
habitat characteristics
of the seafloor under
the ice-covered polar
regions.
“The missions planned
for A2KUI are among the
most demanding for any
AUV in existence and
Sonardyne’s SPRINT-Nav
will be fundamental
to the AUV’s ability
to access the hostile
under-ice environment
in the polar regions.

SPRINT-Nav

LARS A-Frame
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The capability to plug in other
navigation sensors to aid the AUV’s
position was also critical and a second
upward-looking Syrinx DVL is being
incorporated to provide tracking on
the underside of the ice.

SPRINT-Nav combines Sonardyne’s
SPRINT INS sensor, Syrinx 600 kHz
DVL and a high accuracy intelligent
pressure sensor into a single
housing, making it one of the
smallest combined inertial navigation
instruments on the market.

The SPRINT-Nav 700,
selected by the NOC,
is equipped with the
highest performance
available sensors,
including Honeywell
ring laser gyros and
accelerometers, and
has a conservative
quoted accuracy
of 0.04% 2dRMS
(≡0.017% CEP50).
LARS Winch

Geraint West, Global Business
Manager Oceanographic, Sonardyne,
says, “NOC selected SPRINT-Nav 700 to
meet its requirements for an advanced
dead-reckoning system in a single
unit as the backbone of the A2KUI’s
navigation system.
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PULSE 8X

C_KORE SENSOR MONITOR

TELEDYNE ADCP

Conventional marine propellers remain the standard
propulsion instrument for ocean vessels, small to large boats
and underwater vehicles. This systematic design-process
takes time and is one reason that propellers can be very
expensive.

C-Kore Systems has announced a new subsea testing tool,
the C-Kore Sensor Monitor. The Sensor Monitor can
be used å decommissioning, fault-finding and
construction campaigns to provide feedback
from subsea sensors, such as wellhead
pressures and temperatures, even when a
subsea datalink is not available.

Building upon the 20-year success
of its industry standard Workhorse
Long Ranger Acoustic Doppler
Current Profiler (ADCP), Teledyne RD
Instruments (TRDI) has announced the
launch of its next-generation longrange ADCP, the Pinnacle 45.

During decommissioning or construction,
the C-Kore Sensor Monitor can be used
to ensure well head pressures are
within safe limits for divers and prevent
unintended release of hydrocarbons
into the environment. For faultfinding campaigns, it is deployed
to diagnose faulty sensors
without using downlines and
prevent unnecessary and
expensive sensor changeouts.

Rated to a depth of 2000 m, the 45
kHz phased array Pinnacle ADCP
delivers a 1000 m current profiling
range with a decreased size and
weight, a game-changing fieldswappable system configuration
for real-time or self-contained
applications, independent or
interlaced long-range and highresolution modes, as well as many
other innovative new features and
product enhancements.

What happens when one of these propellers dislodges from
the vessel and falls to the murky bottom below? Most of
the time, the operator does not have the necessary tools to
find the missing equipment and must hire an outside diving
company to aid in the search. One piece of equipment that
can be used is an underwater metal detector like JW Fishers’
Pulse 8X.
One company utilizing the Pulse 8X in daily operations is
Marine Diving Service, which provides marine diving services
to customers on the east coast of the United States. Marine
Diving Service has a proven record of successful salvages,
from small objects to big vessels, and even a historic tug
boat engine. In a recent search, Captain and diver Zdenek
Ulman used the Pulse 8X to locate and retrieve an expensive
propeller lost at the bottom of the Hudson River.
An unnamed vessel lost its 30in diameter propeller, which
was completely buried in the mud with no visible features.
Captain Ulman said “I had the general location described to
me, but I did not know the exact spot where the propeller
was lost.” Ulman used his Pulse 8X in an effort to find the
missing equipment.
Another company using the Pulse 8X underwater metal
detector is Underwater Resources Inc., located in San
Leandro, CA. Recently, the company took on a project to
locate embedded rebar in a shallow lagoon-basin at a water
park.
Tom Belcher, President of Underwater Resources, described
the complex project. “We conducted a preliminary
underwater inspection to locate and
mark the embedded rebar throughout
the submerged concrete bottom and
side-walls. Most of our work
was performed at night and
during off-hours when the
amusement park was
closed.”
"We needed to
accurately identify the
individual embedded
longitudinal and
transverse rebar mat
alignments. By identifying
the rebar locations, we
avoided “hitting” any
rebar.”

The C-Kore Sensor Monitor allows
for fast, automated reading of subsea
sensors. It supports an extensive range of
pressure, temperature, positional and other
sensors, and does not require any subsea
infrastructure or downlines to operate. The
design of the Sensor Monitor follows C-Kore’s
principles for all their tools: make subsea testing
simple.
Greg Smith, General Manager for C-Kore Systems
commented, “We were approached by an existing
customer, a major operator who uses our C-Kore Cable
Monitors, with a requirement to test well-head sensors.
We developed the Sensor Monitor to provide a simple,
stand-alone solution for reading subsea sensors, even if
the SCM is not present or communicating.

The Pinnacle 45 can
be used for real-time
applications, such as oil
rig monitoring; moving
boat applications, such
as mid to deep water
oceanographic studies;
or self-contained
applications, such as
bottom-mounted, midcolumn, or surface buoys
used to collect long range,
precision current profiling
data.
Workhorse Long
Ranger Acoustic
Doppler Current
Profiler

VERTEX CAMERA
Deepsea Power and Light has
launched its high-resolution Vertex
SeaCam, featuring a 10 times optical
zoom. The camera is aimed at ROVmounted imagery applications.
It can be manually or autofocussed,
and comes with a 6000msw-rated

aluminium body or a 11,000 msw
titanium version.

output options for easy system
integration.

The cameras feature proprietary
corrector optics to achieve high
imaging performance, and multiple

The Vertex SeaCam has lowdistortion 80deg HFOV at full-wide
and 0.5 lux faceplate illumination
for impressive imaging in low-light
environments.
User control is simple with RS-232
and RS-485 control interfaces
through VISCA or SeaSense
Protocol.
It is compatible with Flexlink
technology. The digital signal runs
through standard Ethernet and the
Flexlink outputs the signal through
fibre. This eliminates having to
use a coaxial or fibre cable straight
out of the camera. The Flexlink
accommodates power and control
demands.

Diver Using Pulse 8X

70

The Vertex
SeaCam
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Introducing the NEW
C-Kore Sensor monitor
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Decommissioning – Fault-Finding – Construction

SUBSEA ASSET INTEGRITY MONITORING
Zetechtics has designed two
new products for asset integrity
monitoring specifically for subsea
operations.
•
Jupiter AIM (Asset
Integrity Monitor) – Shock,
Vibration & Cleanliness sensor
interfaces.
•
Jupiter Subsea ICM
(In line Contamination Monitor)
– Contamination, % RH &
Temperature.
The Jupiter AIM system take in
10 x 3 axis accelerometers for
shock and vibration and 2 x ICM
Contamination inputs.
Seabed resident systems are
becoming a popular objective
across the subsea sector. On a large
scale, operators are considering
seafloor-based production systems
while ROV companies have been
quick to recognise the advantages
of so-called resident systems.
A common issue of anything
located underwater is that it is can
be costly to retrieve to the surface
should it fail. The industry response
has been to make components
modular to facilitate their
retrieval, but more proactively, it
has illustrated the importance of
integrity monitoring.
"Mechanical systems are invariably
subject to shock and vibration,"
said Paul Fletcher of Zetechtics,
"Hydraulic systems need to be
continually monitored to ensure
that any leakage or cleanliness
of the oil fall within expected
operational limits. The presence of
water in oil for example, is usually
an indication of a leak or lack of oil
conditioning.
"The next generation of subsea
systems are being operated
remotely from a land based site far
away from the dive ground in real
time, with little ability to carry out
immediate repairs.

C-Kore’s range of subsea tools automate the entire
testing process, achieving significant costs savings
with Subsea IR, CR, TDR, Pressure and Sensor units.
Safe for use on all subsea infrastructure, giving
better data faster.

"In the same way that the
automotive racing industry has
systems to monitor parts of
an engine, we have developed
subsea rated systems with
accelerometers aligned in
three planes, to constantly
measure vibration and
strategic host system
components.

Obtain quick and reliable results

Jupiter AIM and Jupiter
ICM can provide a
response history/trend
so that we can tell if
the system requires
intervention immediately,
or, say, within the next few
months, allowing the operators
to baseline check system
components such as thrusters
and see if the motors are actually
continuing to behave as expected.
Checks on the main hydraulic
power unit can see if anything
is starting to degrade such as
bearings or pump swash/running
plates. The operators will then
have fair warning on potential
issues and be able to bring
forward or extend a planned
scheduled maintenance visit to
the remote site.
"In one recent instance, we had
a Subsea ICM unit mounted on
a trencher jetting pump circuit
which highlighted a sudden
change in cleanliness levels
indicating that something was
wrong on the port jetting pump.
This allowed the offshore
engineers to intervene earlier
than expected and before
a catastrophic failure
occurred of the port
jetting pump which
would have resulted in
major system and vessel
downtime.
The Jupiter AIM system can
be run in live viewing mode or
historical mode and the customer
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Prove wellheads have safe pressure levels, even after
SCMs are removed. Locate faults in sensors before
breaking containment. Remove risk to divers and
environment from unexpected pressure releases.

Save multiple days vessel time
Ensure safe operation

www.c - kore.com

Tel: +44 (0)1904 215161 • Email: sales@C-Kore.com

can set alarms and limits that can be
saved in the database.
As more information is gained,
it becomes possible to see if the
condition is gradually deteriorating.
It may also be possible to derive an
operational profile and in particular,
derive a list of tell-tale signs or
patterns that presage structural
failure. The idea is, if you can see it,
you can control it.

SWIFTplus FLUOROMETER
Valeport has expanded the
environmental output of its SWiFTplus
multi-parameter profiler range with
the addition of a fluorometer.
As an option, the user can select one
of the four fluorometer variants –
Chlorophyll a, Fluorescein, Rhodamine
or Phycocyanin.
The Fluorescein has two software
controlled settings (0-25, 0-500um), an
excitation of 470nm and a detection
of 650nm. It has an output rate of
0.5–32Hz.
The Chlorophyll has two software
controlled settings (0-40, 0-800um), an
excitation of 470nm and a detection
or 545nm. It has an output rate of
0.5–32Hz.
The Rhodamine has two software
controlled settings (0-50, 0-1000um),

an excitation of 520nm and a
detection of 650nm. It has an
output rate of 0.5–32.
Finally, the The Phycocyanin
has two software controlled
settings (0-50, 0-9000um),
an excitation of 590nm and a
detection of 650nm. It has an
output rate of 0.5–32Hz.
The SWiFTplus profiler measures
and calculates survey grade
conductivity, temperature, salinity,
density, pressure and sound velocity
with Fluorometer observations.
Easily deployed from a vessel, this
lightweight profiler can quickly gather
data on downward and upward casts.
The package is completed with
the convenience of Bluetooth
connectivity, rechargeable battery and
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Integrated SWiFTplus profiler
and fluorometer
an integral GPS module to geolocate each proﬁle. The SWiFTplus
instrument family is ideal for
shallow water bathymetric and
environmental surveys up to 200m.

UNMANNED VEHICLES

THE DRONES ARE COMING

KONGSBERG SOUNDER

ACCESSION USV

Accession Class
Unmanned Survey
Vessel (USV)
Unmanned Survey Solutions (USS) has designed and built
the next-generation Accession Class Unmanned Survey
Vessel (USV).
Kongsberg Maritime has unveiled a
its latest unmanned surface vehicle
(USV) the Sounder. This USV is a
versatile solution designed and
built to provide high standard data
acquisition.
With the introduction of the
Sounder USV System, KONGSBERG
strengthens its presence in the
expanding market for unmanned
vessels capable of carrying out a
broad range of tasks. The new USV
makes best use of state-of-theart technology derived from an
extensive knowledge base, providing
the flexibility to operate in various
diverse scenarios. The Sounder
multipurpose platform is designed
to work across different market
segments, including survey and
fishery duties.
It has been developed as a joint
venture with Norsafe AS, chosen
by KONGSBERG as the project
partner for its years of experience in

constructing tough and durable craft
for use in extreme environments.
As a brand-new platform, the Sounder
USV has been configured from the
keel upwards to deliver optimal
hydroacoustic data quality, efficiency
and productivity.
Operation of the USV is managed by
KONGSBERG’s K-MATE autonomous
surface vehicle control system:
capable of following survey patterns,
autonomously following AUVs or
simply tracking a mothership, the
K-MATE system has been developed
in partnership with FFI, the Defence
Research Establishment in Norway.
It provides autonomous, supervised
and direct control capabilities that
are compliant with the latest safety
regulations and operational guidance
in the USV industry.
Key to the Sounder USV System’s
appeal is the fact that it can be put
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to work with equal effectiveness
across a range of applications to suit
the requirements of specific market
sectors. It can be equipped with a wide
selection of Simrad sensors including
SX90 and ES80 fishery sonars as well
as KONGSBERG EM2040 multibeam
echosounders for mapping and HiPAP
positioning and communications
systems for LBL (long baseline) and
AUV (autonomous underwater vehicle)
support. Other sensors can also be
integrated, while rapid payload change
can be effected as both the moon pool
in the base of the hull and the 19” rack
hardware are removable.
The Sounder USV System is compatible
with launch and recovery systems,
making operation from ship or shore
brisk and straightforward. With an
endurance of up to 20 days at 4 knots,
it enables increased productivity
at a lower cost: and a worldwide
support network provides owners and
operators with additional peace of
mind.

It has been designed to be modular, with central sections
able to be added as required. Its base design length is
3.5m, however, this can be extended to allow additional
payload equipment and/or power for extended endurance
depending on operational requirements. It has a beam of
1.3m
The multipurpose requirements led the designers to a high
volume displacement hull rather than something more
sensitive to differing payloads. The design is self-righting
"The design follows a research and development project
that allowed us to take all or our expertise in geophysical
and hydrographic surveying to produce a product for the
offshore market," said James Williams, director at USS. "It
will not only allows us to incorporate sensors within the
payload make maps of the seabed, but it will especially
allow us to launch and recover offshore drones for
applications such as wind turbine inspection.
"We offer the 3.5m-long unit as a base boat,with a top
speed of 8 kts. It gives around 12 hours of endurance at a
service speed of 4kts. The deck has a rail system for winches
and has a removable A frame for development. It is
powered by six advanced lithium batteries with a dry weight
of 400kg.

Adding sections makes the vehicle more suitable
for different projects
In order not to have to buy a second or third boat for
larger projects, we almost uniquely in the survey market,
offer the ability to incorporate sections of hull to increase
the length up to 4.24m and 5m. When combining that
with a diesel generator, it is possible to get in excess of
eight days of operation from the vessel."
Applications include offshore wind farm seabed
mapping, turbine inspections, enforcement activities
by inshore fisheries and conservation authorities and
the environmental mapping of intertidal areas using
combined SONAR and laser payloads.
"It is build by surveyors, for surveyors.
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USVS
GEOPULSE USV
Kongsberg Maritime recently
launched its GeoPulse unmanned
surface vehicle (USV) featuring the
lightweight sub-bottom profiler
GeoPulse Compact.
Fully autonomously or remotecontrolled, the USV can map
environments beyond the limits of
conventional platforms up to a range
of 2km. The GeoPulse USV’s electric
motors provide six hours’ endurance
at a survey speed of six knots, with
an interchangeable battery pack.
From the USV, the GeoPulse
Compact can scan the seabed. It
GeoPulse USV

GPA SEABOTS
consumes only 11% of the power
requirements of earlier GeoPulse
systems, while still providing the
same data quality and accuracy, and
a data rate exceeding 100Mbps. Its
adaptable digital processing and
waveform selection technology
(2-18Khz) ensures that the optimal
power signature, pulse shape and
configuration can be chosen to
suit a broad range of specific
survey tasks.
Combining frequency-modulated
(Chirp), continuous wave (Pinger)
and Ricker (Mexican hat) pulse forms,
the GeoPulse Compact offers the
best amalgam of penetration and
resolution, with clearly-defined
return of sediment layers. The
system can be controlled from a
laptop using the supplied
GP1000 software which is
interfaced to the deck
unit via an Ethernet radio
modem.

SURFBEE
The Surfbee is an low cost unmanned
inflatable vessel that can fir insdie a
back pack. The base modelretailing
for around for $US5000 , it is
directed at the inshore survey market
or sensor transport, particularly in
poorly accessible areas.
The vehicle can be controlled
remotely in real time or the route
preprogrammed-in.
At present, the product is still in
prototype stage, only 8 months into
the final design. The designers are
looking for applications and ready to
modify it for specific needs.

"The autopilot is located a the front
and the battery compartments
are located at the rear, nearer the
electric thruster," said a spokesman.
The are various options. The
smallest, with a length of 1.3m,
weighs 5kg and has a payload of
25kg. The largest, more used for
transport and logistics, is 6m in
lenght and 1.8m in width. It weighs
40kg but can carry a tonne.
Surfbee unmanned vehicle
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From large harbours to small
shipping marinas, it is always
useful to know information about
the water depth and the seabed
in general.

EMPOWERING

SB100 subsea vehicle
For this reason, GPA Seabots
developed the SB100
autonomous vehicle. The
unmanned, semi-autonomous
surface vehicle designed to carry
out bathymetric work and visual
inspections in sheltered water
environments such as ports, lakes
and reservoirs.
The front camera provides the
user with a real-time image
from the vessel, even over long
distances, while peripheral video
recording can be carried out from
the camera above.
Between the hulls, built-in
measuring instruments such
as narrow-beam echosounder
with <1 cm resolution, point
downwards. Positioning is by GPS
RTK multiband with <1 cm baseboat precision.
The SB100 has a length of
95cmand a weight of 8–12kg. It
can travel at 1–1.5m/sec. It has an
endurance of 4hrs. The
twin motors have
a power of 135w
each. The hull is
fabricated from
Gelcoated
fibreglass and
Kevlar.

WORLD LEADER IN UNDERWATER e-ROBOTIC SYSTEMS
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THE FUTURE IS ELECTRIC
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ASV&
ROV
L3 Technologies has successfully
demonstrated using an
Autonomous Surface Vessel (ASV)
to deploy, operatie and recover a
Remotely Operated Vehicle (ROV).
In an industry first, the C-Worker 7
ASV deployed an inspection-class
ROV for vertical and horizontal
subsea inspection. The proof of
concept demonstration took place
over two weeks in Cawsand Bay,
Plymouth, UK.
The system has been developed
for use in hazardous offshore
environments for tasks such as
jacket and hull inspections, and
pipeline and cable survey in oil
and gas and renewable energy
applications.
“This demonstration is a key
milestone in autonomous inspection
subsea technology,” said James
Cowles, Commercial Technical
Sales Manager for L3 Unmanned
Maritime Systems U
The demonstration follows
completion of phase one of an
Innovate UK part-funded project –
Autonomous Robotic Intervention
System for Extreme Maritime
Environments (ARISE). The project
involved the University of Exeter
as an academic partner and was
supported by BP.
According to Peter Collinson,
Senior Subsea and Environmental
Specialist, BP., The C-Worker 7
autonomous vessel, paired with
an ROV, has a very significant
potential to change the way subsea
inspection tasks are carried out. It is
an exciting time for the oil and gas
industry.
Phase two of the project has
already begun and will lead to
further development of the ROV
launch and recovery capability,
including additional proof of
concept demonstrations

Using an Autonomous Surface Vessel
(ASV) to deploy, operatie and recover a
Remotely Operated Vehicle (ROV)
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Subsea Awareness Course

NEWS

Aberdeen
Do you want to know about Subsea?

QUEEN’S AWARD
FOR C-KORE
SYSTEMS
Following the success of winning
the Innovation & Technology Award
at Subsea UK’s awards ceremony
in Aberdeen in February, C-Kore
are celebrating again, having been
honoured with a Queen’s Awards
for Enterprise, in the Innovation
category.
Now in its 53rd year, the Queen’s
Award for Enterprise is the most
prestigious business award in
the UK recognising outstanding
achievement. This year C-Kore is one
of only 61 companies across the UK
who have been commended for their
contribution to innovation.
Tim Overfield, Managing Director,
commented “We are delighted that

Understand the full lifecycle of subsea oil and gas, from field developments inception through to
decommissioning sharing experiences and operational lessons learned – presented by technical
authorities and experienced personnel from operators, contractors and technical specialists.
The Society for Underwater Technology Subsea Awareness Course is widely recognised by the industry
globally and has been adopted by many as the foundation course for a wide range of personnel,
both technical and non-technical; suitable for operators, contractors and industry associated
organisations for example; legal, finance, government organisations.
This course provides the complete underpinning for new entrants and a refresher for experienced
personnel wishing to update their knowledge within the oil and gas subsea sector.

C-Kore products
our work in finding innovative ways to
support the Subsea Industry has been
recognised in such a prestigious way.
What is most pleasing with this Award
is that it not only acknowledges
the quality and unique nature of
our products, but also how we are
changing the industry’s view on how
subsea testing is conducted. With

C-Kore technology it is no longer
necessary to use time consuming,
and costly, downlines or platform-led
testing.”
Tim continued “So far 2019 has been a
tremendous year for us. Having already
won the Subsea UK 2019 Innovation
and Technology Award, we have now
received a royal seal of approval.

DEEPSEA POLYMETALLIC NODULE FIELDS
Mineral deposits, in the form of
potato-sized nodules, which cover
wide areas of the world’s sea
floor, are extremely important in
structuring communities of deepsea animals according to research
published this week by scientists at
the National Oceanography Centre
(NOC).
These nodules are of commercial
interest for potential deep-sea
mining because they contain a
range of important metals, including
copper, cobalt and nickel.

This new study, in the Journal of
Limnology and Oceanography, shows
that the dominant deep-sea animals
in a nodule field changes with nodule
concentration.
The implication of this is that successful
conservation of deep-sea ecosystems
in the event of nodule mining will
require the preservation of areas with
a full range of nodule concentrations,
and not just the ‘low density’ areas
that are least attractive to mining.
Baseline ecological assessments like
this are extremely important for
informing the management of future
commercial mining activities.
NOC scientist, Dr Erik Simon-Lledo,
the lead author of the study said:
“Nodule fields are an unusual mosaic
habitat where the hard substratum
provided by nodules increases
habitat complexity, promoting the
development of diverse sea-floor
communities.

Nodule fields are an unusual
mosaic habitat

Understanding what processes lead
to the high diversity found in this
remote environment will be key to
understand how to protect it”
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Most of the world’s deep ocean
floor is soft sediment. However,
there are large areas that also have
these polymetallic nodules scattered
over the sediment surface. This
study is focussed on an area in the
central Pacific known as the Clarion
Clipperton Zone, one of the most
important areas for nodules in the
world. Yet, the living environment of
this remote area is poorly known.

Visit our website for more information and the next available course dates:
https://www.sut.org/branch/aberdeen/ssac/
or email events@sut.org

FRIDAY PHOTOS
Join our community of over 11,000 professionals on the UT2Subsea
Linked-In page every Friday, where we publish old archive photos
and invite people to describe their recollections

This study was based on data
collected during a research expedition
led by NOC scientist Dr Daniel Jones
to the Clarion Clipperton Zone in
2015 on board the RSS James Cook.
During this expedition, high definition
photos were taken of the nodule field
on the sea floor. This allowed the
team to examine the animals present
on each image and compare that with
the concentration of nodules in that
area.
This research is one of the key
outputs from the “Managing Impacts
of Deep-sea Resource Exploitation”
(MIDAS) project, funded by the
European Union Seventh Framework
Programme.
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London and South of England

AUSTRALIA

LUNCH AND LEARN: 5 YEARS SINCE THE WOOD REVIEW,
WHAT HAS CHANGED IN THE UKCS?

SUT YES! NETWORKING SKILLS EVENT 2019,

Lunch and Learn, London
Aldgate Tower, 2 Leman Street, London E1 8QN

Report on YES! Event
Woodside Mia Yellagonga Campus, Perth, Wednesday 8th May 2019

Tuesday 14th May 2019
Gunther Newcombe, Director of Operations – Oil & Gas Authority
A very interesting and informative
Lunch & Learn was hosted by Ince
Gordon Dadds and chaired by Keith
Broughton. Gunther Newcombe
returned to the SUT London & South
of England branch to present, then
discuss the role of the OGA and the
recent trends in the UKCS offshore
sector.
The historical context being that,
in 2013 and despite Brent Crude
prices around $100/bbl, the UKCS
offshore sector was in crisis. The
Wood Review was commissioned
by the UK Government to
understand the challenges and make
recommendations. As a result, the
OGA was set up with the remit to
Regulate, Influence and Promote.

OGA’s emphasis on facilitation, only
intervening by exercising their powers
as a last resort. The energy transition
including gas-to-wire, offshore
electrification, Carbon transport &
storage, and wind power is very much
on the OGA’s agenda, as is digital
transformation.
Reflecting the OGA’s open-door
mantra, Mr Newcombe engaged with
delegates in an extensive Q&A session.
Topics covered included demonstration

Further looking to the future,
Mr Newcombe described the

Liam Moore, SUT YES! Committee
Member
On the 8th of May, YES! held a
Networking event at Woodside’s
new Mia Yellagonga campus. The
evening included a Networking skills
presentation and activity, followed by
BBQ, drinks and casual games on the
level 2 community zone and outdoor
terrace.
The networking skills presentation
was given by SUT member (and

previous YES! member) Jatin Lodhia.
Drawing on his own personal
networking experience within the
subsea industry, Jatin delivered
a practical guide to maximising
networking opportunities, and how to
leave a lasting impression.
The presentation was well received and
followed by a game of “Networking
Bingo”, in which attendees were
encouraged to circulate the room and

Society for Underwater Technology
International multidisciplinary learned society

Mr Newcombe’s presentation
focussed mostly on the Influence
and Promote areas. However, in
terms of Regulation, three fiscal
measures were described as having
positive results – reduced overall
tax burden, assessment of wider
benefits (not just direct tax revenue)
and agreement of a fair return on
investment.
Methods of influence and promote
have in the majority used “carrots”
but also occasionally “sticks”.
Methods such as benchmarking
and sharing of best practice,
collaboration, area developments
plans, open access to the National
Data Repository, setting of
stewardship expectations, and
communication of technology
best-practice and investment in
new technology have contributed
to success in the sector. Production
decline has halted, and in fact a small
increase has been seen. Production
Efficiency has increased and OPEX
has reduced. However, Exploration
and Appraisal has reduced, posing a
threat to the future, so the OGA are
enhancing the focus on High Risk /
High Volume reserves.

of value, receptiveness to new ideas,
collaboration v’s competition, area
plans, operator’s technology plans,
promotion of the UK supply chain
overseas, UK government carbon
capture plans, small pools and even who pays OGA’s wages. All delegates
were grateful for the candid and
friendly manner in which this took
place, and left content and informed.
And well fed and watered, thanks to
another fine spread laid on by Ince
Gordon Dadds.

Networking | Events | Publications | Training | Education

The Society offers Corporate, Individual & Student memberships

Benefits of membership:

• Global network for knowledge sharing, innovation and communication between members
• Special Interest Groups with membership from industry, academia and ocean governance
• Technical publications including peer-reviewed journal Underwater Technology and our published books archived since 1966
• Conferences, seminars, evening meetings, workshops, training courses and technical visits
• Contribute to technology foresight and influence ocean & industry policy development
• Members’ Only Area - our comprehensive online directory
• Members’ magazine UT2 and e-magazine UT3 for marine technology-related news and views
• Student sponsorships through Educational Support Fund and Australia-based scholarship grants
• Substantial discount off all publications, events and advertising
• Corporate members - company logo featured on SUT website
• Individual members recieve first ETM free

www.sut.org.au

82

Benefits of Membership Half Page Landscape AUSTRALIA.indd 1

83

29/04/2019 1:53:42 PM

try to match different people to the
traits/experiences on their bingo
board. This gave everyone a chance to
break the ice, mingle with new people
and put the presentation tips and
tricks into practice.
After the networking game the
night moved upstairs to the level 2
community zone and outdoor terrace.
Casual conversation continued over a
BBQ dinner and drinks, whilst games
such as table tennis, pool and foosball
kept attendees entertained and
provided some friendly competition.
Many thanks to YES! annual sponsors
Woodside and Santos, and event
sponsor Atteris, for making the night
possible and a success.

FRIDAY PHOTOS

SUT Events Diary 2019
JUNE
5 June 2019 - tbc
North of England Branch
Evening Meeting – Deep Sea
Exploration
Newcastle, UK
6 June 2019
London & South of England
Evening Meeting – Pseudo
Dry Gas System & Data from
the Deep
London, UK
12 June 2019
London & South of England
Branch Lunch & Learn – Blue
Future
London, UK

A HYPERBARIC WELDING SYSTEM - LATER SOLD TO COMEX
The technology of old seems
seams advanced even at present,
when you reflect back.
I went to work for Sub Sea in 77,
this was a little before that.
Lovin the SDC mated directly to
the DDC......!!

13 June 2019
Aberdeen Branch Committee
Summer Social &
Networking Evening
Aberdeen, UK
Contact - events@sut.org
linkedin.com/company/sutevents

20 June 2019
London & South of England
Branch – Summer Reception
London, UK
27 June 2019
SUT Annual Golf Day
Aberdeen, UK

September
18 September 2019
Aberdeen Evening Meeting Gadgets & Widgets
Aberdeen, UK
26 September 2019
OSIG Geoforum
Bristol, UK

October
2 October 2019
North of England Branch
Evening Meeting – Plastics in
the Ocean
Newcastle, UK
facebook.com/SUT.org

www.sut.org

welding in habitat wow
Viking

SUT reserves the right to amend its programme details as necessary
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REGALIA
In 1991 Rockwater was appointed by Chevron to carry out installation hook up and
commissioning of 4 subsea emergency shutdown valves on Ninian using the Regalia.
Our old West of Shetland stomping ground in the days of DMaC P. Scott McGinn
Had some good times on the Regalia
Had some great times on the Regalia, fantastic sticky toffee pudding
Lewis Murray MacQueen were soldiers
oh I remember changing the slew bearings on both cranes in Rotterdam, so many years ago.
It was just before Rockwater took it over
me neither wrong terminology ( Swing) (Rotational)
it is slewing bearings
Is the stability afforded by a semi-sub for construction purposes still relevant in harsh
environments today?
Funnily enough I’ve had many conversation on the bridge of the newer accommodation semi
subs on the validity of having one capable of subsea work. The consensus always seems to be...
yes there would be a market for it in the North Sea. The biggest challenge I see is where to
mobilise? With the exception of Norwegian ports its hard to find berths deep enough for such
units which could increase mobilisation costs
Tough to put 2 cranes on the stern on a monohull ? But an interesting question. I very often
saw the windspeed shut down save personnel working condition especially on jackets before
the vessel pulled off.
Gullfaks A templates. Her first job out of the Gothenburg yard I believe. Mobilized in Bergen with
Inocean. Subsea Offshore Me, Bob Brennan, Martin Yarrow, Vern Yorsten, Arthur McEwen, and...
well it was a few years ago. First time twin bell operations!
Hi Ron. Those names bring back a lot of great memories. Glad you guys did well in spite of me !
Ran into Allen Leatt the other day.
Conoco Hiedrun bundle installations oh what fun we had , with a certain Mr Rimmer
Those were the days
I was out there for the last bundle completion, after it had stopped early and run into a subsea
mountain. Strange things happen at sea.
Working together with Semi 2(?) On East Brae and Troll
Great days and many a laugh on the Regalia , aye the sticky toffee pudding brill
Remember the "Dog Eggs"Gary
I remember her as the Safe Regalia and spent many a happy trip onboard with Chorley
Engineering and ASTE back in the day.
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Those were the days Dave.
Denver you lads from Chorley on Regalia and other DSVs
happy days
Great vessel to work on. Great dive system, good cranes,
loads of space and good food !
Did a wee trip to AHL Scott project on her....Rockwater fun
days!
Great vessel to work. My first experience was on Sun
Balmoral FPU mooring pile installation. Will have to dig
out some pictures !
Leigh mount And Stan Hogben know a lot about the
regalia Alan
Oh dear, what memories !!!
The Regalia give me 31 years of employment in one form
or another (offshore and project support). I finally left
the vessel and fully retired on Sunday 5th May 2019 after
successfully completing an SPS survey for ABS onboard.
One thing I will say is that she made a better diving and
construction vessel than a Bed and breakfast flotel!
Was on the Regalia West of Shetland in the 90's when it
was in the BP Schiehallion Field(Now Ben Lyon/Quad4.)
They were happy days bobby
Did my first DSV trip on that, FPSO Ramform Banff tie-in
1997. In terms of facilities and comfort, it was downhill
after that!
Nice work platform - Flopjock 2 mobbed for Draugen
trenching back in the day
That photo brings back some very good memories, thank
you
On there with RovTech back in the 90's
My first offshore trip as a project engineer was on that
beastie way back in 1991. I was back for many more over
the years.

Most recent image taken of Regalia during
DP trials on 5th May 2019 in Kristiansund
Norway. Most recent image taken of
Regalia during DP trials on 5th May 2019
in Kristiansund Norway.
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I worked for Rockwater many years ago just for a short
time
Found some pice of the Balmoral pile installation
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GALAXY I HYPERBARIC WELDING SYSTEM

had threatened to drop depth charges
!
Spent over 11 years as crew on
Regalia, great vessel and great times
but left behind now by all the new
builds on the market.
Aye aye stranger how's you-LONG
time no see?!
Best vessel ever could do everything
I was on the Regalia for its first project
(Gulfaks Templates) and second
project (Ninian Northern Repairs).
16 man Sat System; Two diving bells
with cursor in frame rails.....
Awesome vessel!
Same Baz, worked as Deck Foreman
for Rocky cracking vessel , good bunch
of lads

My father’s company Offshore Crane Engineering (OCE) designed the jacking
frame and jacking system including the ballast support frame and undertook
the first slew bearing change outs in both the 200te & 400te cranes for
Trafalgar Inocean first and again a year or so later a third slew bearing change
out, I recall the 200te crane this time, for Rockwater, after year old slew
bearing was damaged during a piling overloading incident.
The initial crane and jacking frame surveys were done by Doug Cameron,
Engineering Manager and myself and I was then part of the team lead by
Glaswegian Billy Whiteside, crane tech. Larry Hamblin, a few Riggers - one
a Scouser (big Sean I think his name was) one a Geordie and one a Makum
(names I cant recall) along with Aberdonian Crane Tech. Mike Brown and I
believe an Inverness Crane Tech, Raymond ? - what a team!
slew bearings were circa 6mtr dia. and weighing 9.0tonnes each - a first SB
changeout of this scale by jacking frame in the world. Circa 1989/90?

Worked on the Regalia many times
over the years as Deck Foreman for
Rockwater a good vessel to work
aboard.
Great Photo...Very cool.
Good construction vessel did some
trips around 1999
Great SEMI, very capable in
construction phases offshore &
subsea. Worked there 1998-2005
On Regalia in 1991 great work
platform and dive system
Regalia when she was a proper job

First time was with Trafalgar Inocean and a extremely cold Rotterdam in Jan./
Feb. at Verolme Botlek when icicles hanging off deck over pontoon where
some 40ft long and weighing tinned had to be water blasted off the rig
Great memories ;-)
Scott, say hi to your dad for me, always the perfect Gentleman.
Many a memorable trip on Regalia, no more so than the Kursk salvage
project.
I’ve still got the memo Gerry Desborough sent at the end after the Russians

90

91

VIKING
Been here many times. The close platform was the original
accommodation block, looks like it had just been removed
in this pic and was later used for materials storage. The far
platform was the new accommodation block which had
the North Seas first free fall lifeboat I believe, looks nice
and shiny and had probs just been installed, it was not that
shiny when I was let there! Was a nice little place to work.
(edited)
Yes the Viking B- a very happy place to work with an
excellent crew. Sadly waiting for the final curtain as she is
due to be removed in the next few years.
Dived on it in the eighties. The Viking Alpha was the first
platform complex to have the Oceantech mini-bell installed
on it in 86. On the Alpha Riser platform the mini-bell
container was designed to be winched up below the cellar
deck when the storms came thru, we had to use it several
times. This looks like the B complex tho as Alpha had an
8 legged Compressor platform. This was a great period
as worked for Conoco during the winter months on the
seasonal diving prep work.
Mathew Ballantyne Mini Bell was years ahead of its time.
Divers wentdown on the bell stage and came up dryin the
bell. No surface interval and TUP meant it was extremelysafe.
Politics was its undoing as only one Contractor had them.
Oceantech. Deco was a three comparment chamber which
meant diving could almost be continuous without any
delayswhen the chamberwas occupied.
Derek Beddows wow , some good information there brother.
Take care and all the best fpr the reat of the year.
Way back in the mid 80’s at the original Consafe Engineering
I worked on the design and build of the 56 man 720 Tonne
single lift modular accommodation module sitting on the
back of the Balder - ready to be installed.
Structural design innovation at the time using 34 mini
modules in a single lift configuration with a steel helideck.
Great job and a very happy customer ConocoPhillips. This
module was the 2nd innovational modular single lift design.
First module was built for Chevron for the Gail platform off
the California coast.
Happy days
Craig and your photo hasn't aged a day ;-)
Those were the days...
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Worked on Viking A and B in
early eighties - 80/81 ! Viking
Compression project, main
contractor Seafab Engineering, Gt.
Yarmouth. Curly Waterman was
an Electrician on the project and
others were Clive Humphries, Phil
Woodhead, Jon Van, Peter Drake
and OIM Ray Parker. My back to
back was friend and colleague Simon
Horne and we went on to work on
CoP SNS, CNS and Northern North
Sea projects until 2015. Great times,
people and Quality projects.
Wow. Those names are a blast from
the past.
Mostly pleasant memories of Conoco
Viking A & B from the very early
80s....even with the Strubby Heliport
remote location and early morning
rises from Lincoln of all places!

Worked on the Bucyrus Erie MK35
cranes installing and commissioning
Anti-two block safety limit systems in
5 cranes.
... and so enjoyed the hire car 5hour
drive... on more than a few occasions...
down and back to Aberdeen after a
week or so grafting!
Viking & Loggs in the southern sector
of North Sea was quite a different
platform working experience and had a
bit of a normal pace of work compared
to the northern North Sea... In those
days I was astounded by the 2 weeks
on & 1 week off work cycle worked by
local to Norfolk contractors.. changed
days!
Started my offshore career here
in 1989. Viking Bravo, picture
looks to be around 1991 when the

accommodation block was moved
from the nearest jacket in the photo
(BD) to the newly installed BA. BD
contained risers and wellheads so a
post piper safety driven project.
Wow. Brings back some memories.
Spent two years on Viking Bravo
in the late 90's. A good crew, new
some of the names mentioned in
the comments below. Hope they are
all well. Still in contact with Martin
Shiplee and Al Rumsby now works for
me.
Nice to see the Heerema semisub on
there, spent a lot a time on refurbs
with those guys, don’t know if that is
the Hermod or the Balder, perhaps
someone here knows?

Working for Curly Waterman and Ray
Jackson as a young Elec Tech. Then
the Loggs and Murdoch and a bit of
the Flying Squad and SD&P scopes,
fond memories and grateful for the
offshore opportunity they gave me.
Neil Waterman
A great place & the first offshore asset
I ever visited.
Started on Viking back in 84 until 2015,
on Murdoch now just waiting for it to
be cold stacked then into retirement 😁
Had a memorable 11 years up to 2011
as Electrical Technical Authority with
this asset as one of my babies. Great

crew and great times. Sad to see
it gone..
Had a great couple of years
at KBR\PSN when I was there
supporting Viking B with you as
TA, ARNAB CHAUDHARI and Chris
Sidell MIET offshore. Hope you’re
all doing well!
Spent a couple of years on the old
biking had some great times. Now
on Murdoch.
My first offshore job was this place
met some great people here and
had great times!!

The only job I was ever NRB'd from.
Wasn't just me though, they potted 6
other Instrument Techs after that!
Had some great memories from this
platform and met some great people.
Went there in 1987 before the
new accommodation and post
Piper improvements. Wooden
accommodation, instrument Gas was
quiet disconcerting with all the flapper
/ nozzle instruments, accommodation
right next to the wellheads......
Started my southern sector life on
the B great crew great moral .....great

Started my UK offshore journey on the
Viking Bravo ‘98 for Brown and Root.

NEDDRILL 6 1987
Originally the
Afortunda, the Neddrill
6 semisubmersible rig
was converted to work
in water depths of 450m
and high latitudes. Taken
to the Verolme Botlek
yard, the engineers
added blisters to the 6
legs to improve flotation
and added sponsons to
increase the deck load to
3000t. Bracing was also
installed.
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RAMFORM BANFF
I sailed out of mcnultys on that &
hooked it up. Many years ago , What a
shit hole. We got treat like second class
citizens. Barge master
Built on the tyne
McNulty’s ‘98
If I remember right it had stability issues
in service.?? Sure someone will correct
me if I’m wrong
Wasn't stability was the FPSO classic
of rolling so much it upset the process
plant. Hence it had to have larger
bilge keels retrofitted. Additionally,
more recently a few years ago it broke
multiple mooring lines and had to go
off station. Before that the concept of

producing direct to the shuttle tanker
proved to be ill conceived due to
insufficient onboard storage, hence
a floating storage unit had to be
procured and installed. Thus instead
of a single FPSO they ended up with a
FPSO and a FSO.

seismic arrays from a stable transom,
PGS core business at the time. It was
an ill suited application in a turret
mooring. A case of the technical
experts being ignored because “the
deal was too good”.

I disconnected the electrical umbilicals
on her before she went to Hamburg
for mods to give her better stability.
The only vessel I’ve been on that
had wedges to put under your bunk
mattress to keep you in it!

Yea i was driving the cranes in yard
when it was there what shape i
remember it used roll even alongside

What....no duct tape?
This hull was intended for towing

STENA SEAWELL
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I remember doing a job on that , I
think they disconnected it and took it
back in
We installed one riser on the Fennica
after trying to Install the second for
three weeks PGS pulled the plug.

OCTOS 1000
Petrobras' OCTOS-1000 concept was a special purpose template manifold for deepwater applications. It was a seven
well unit which would allows guideline or guidelineless operations, simplify leveling and foundation execution, minimise
cuttings falling over the unit while drilling and ease ROV operations.
It was planned to be used on Marlim
And still going strong with Helix
in 2019. Surely the true test of a
vessel is that she's still performing
at sharp end more than 30 years
after launch.
Great vessel, brings back memories
of visiting the Seawell on several
occasions to support the MRV
ROV’s back in the day!

plated over some time before. Great
ships both of them though.
Nice, was on it for the Ocean Odyssey
well kill and abandonment in 88 or 89.
Stadive did the initial kill with support
from HenryGoodrich, was lucky to be
on both of those Semis also. Learned a
lot. We never stop learning eh ?

Worked on it plus the
Wellservicer many years ago great
accommodation
I remember Stena Offshore had
to replace all the aft thruster slew
bearings on both the Seawell and
the Wellservicer at short notice
after one of them collapsed. An
impromptu race from Aberdeen to
Rotterdam ensued. Wellservicer
won and used 10% less fuel due to
the Derrick moonpool having been

If it was a seven well unit I wonder
why it was not called SEPTOS-1000
Another example of when we thought
1000 meters was probably as "deep"
as we were ever going to see.
The arms were designed to fold up
so the template could be dropped
through a typical semi-sub MODU's
moonpool. HLVs that could lower
structures to 1000 meter water
depths weren't around then. Seven
arms were used for wells, the eighth
for the flowline connections.
Exxon DMaC was based on much
the same premise, but had a central

Stena Seawell
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manifold with satellite wells. I was a
baby engineer at FUEL during DMaC
conceptual design. John White and
Mike Best of FUEL were the driving
forces behind DMaC.
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ROWAN GORILLA V
OCTOS 1000
Sun Oil's Balmoral floater in the GVA yard, Gothenberg.
A study was carried out to compare the costs of a fixed platform versus a floating system based on recoverable reserves.
The study's conclusions were that for the equivalent recoverable reserves a platform was 40% more costly than a floater.

I remember visiting that yard when
we took the Sovereign Explorer (GVA
4000) there for final completion after
she was launched from Cammell
Laird's in Birkenhead
I remember when Palmers go the job
to reproduce the drawings to replace
most of the piping on the Balmoral
template in 94 or
Did a few jobs on that rig
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HUTTON
HUTTON
Goldeneye
The topsides set on its slimline jacket
by the Thialf.
Was this really 16 years ago?

Is the hull still tied up at the entrance to the
Cromarty Firth?
sold by Kerr-McGee to Monitor
Conoco introduced this technology to the
North Sea in relatively shallow water. A steel
piled jacket would have arguably been more
cost effective, but Buck Curtis wanted to prove
TLPs could work and thereby open up deeper
water development. Tendon technology has
advanced since Hutton, where drill collar like
joints were racked and assembled inside the
corner columns. Also, due in large part to the
shallow water, sea floor templates were required
to achieve the very tight tolerances between
wellheads and tendon bottoms.

Many many years ago, I recall
drilling them on the Stena Spey,
I wasn’t the driller ! But part of A
crew, along with B C & D crews. If
memory serves correctly, our client
was Amerada Hess (edited)

Was down the legs of this before. Great TLP,
huge V-door though and won’t forget the
wellhead balconies with the ladders on wheels.

Yes, I was the Drilling Supt.
Incredible drilling performance; our
first Technical Limit endeavour. 12
days from spud to

And float out
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SEDCO 707
In 1977, Sedco 707, the semisubmersible, built the previous year, lay stacked at Fishguard. Later that year, she
commenced drilling the porcupine trough for Shell
Last operated by Transocean, it was retired in 2015 along with the GSF Aleutian Key.

right time! It always smelled of freshly
brewed American perked coffee there
when i was a kid in the 70s...
Spent a lot of time on this rig doing
Structural Inspections, Drilling & Sub
Sea Equipment inspections/Repairs,
remember spending weeks onboard
with likes of Ali Campbell, Jimmy
Nichol repairing riser and BOP ring
grooves, great guys to work with and
they weren’t shy of a days graft! Good
memories
Been there a few times, nice one
Hope there all good memories Keith.
First semisubmersible I worked on in
1995
id a trip on the Sedco 707 in the 90's
to perform Crane Inspection.
Your like Yoda, Jim Beattie
yes sedco 703. unforgettable
memories in Vietnam
My first rig was the SEDCO 135 G
joining in February 1976.
SEDCO 707 was My second SEDCO rig
, I joined it when it arrived in the UK
in 1977 from the shipyard in the US
for its first well in Ireland. We crew
changed out of Cork. It was a duster
then we stacked it off Fishguard on the
coast of Wales.
My Third rig was the SEDCO 135 C (BPs
old SEA QUEST ) on the UFrigg Field
before joining the SEDCO 703 which
we moved offshore Ireland and crew
changed out of Shannon.

My first rig 30 years ago, started as
a maintenance roustabout, went on
to become a subsea engineer, went
to the 711, and the story goes on,
however l went back to the 707 in
Brazil, upgraded to deepwater with
a Hydril system, 2004, best rig l have
ever worked on, Alex Milne, Sandy
Coutts, Mike Hunter, John Green,
Duncan Low, Stevie Brown, Ronnie
Stanger, where the fork lift went
off the heli deck, what a laugh back

then, would never happen nowadays,
great memories
Yes Ali remember that night the fork
lift was used as rov I was crane op Willy
left it on helideckand was gone when
he came back that was the good days
Proud to say my dad (Gene) was
the Engineering Manager at SEDCO
and was always discussing the 700
series. I'm sure he was involved in
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the original design of the rig. He was
at his happiest professionally during
that time! I have drawn up the 707
Station Bill, dozens of MOM drawings
like firefighting/lifesaving and haz
area plans, BOP stackup, GAs and the
list goes on for this and many of the
SEDCO rigs. Dealt with the design
guys in the Craigshaw Road office &
yard back in the day. I learnt my trade
from a couple of these guys and I was
lucky to be in the right place at the

ALL these 4 rigs were the first 2.5 years
of my life in the industry...
Sedco 700 series rigs were workhorse
😁  Started  my  career  on  Sedco  704  built 
in 1973 and only retired 2018. Sedco
was great company

This was my very first semi I worked
on 1981 drilling in Norway for BP, aye
them were the days.
Great time working in Brazil with her.
Good crew.
Put another 10yrs on that old timer
Great post. Excellent.
11 years working for Sedco in
Brazil, including 135D, 135F, Staflo,
Pentagone 81, 707, 709 and 710.
Many names blast from the past
The 707 was the first of three SEDCO
series rigs to be converted to DP for
work in Brazil. The SEDCO 702 & 706
were the other two. Sadly I think they
are all razor blades now
Worked on a lot of the 700 series rigs
during 15 1/2 year Sedco career, met a
lot of amazing people.
Great company to work for and second
to none training, a great benchmark
for my continued offshore ventures.
1975..Sedco 704, currently Intnl
Drilling Manager/Supt contractor &
Operator experienced...
704 made many a man, great rig with
great people and culture, not always
easy to create that on a rig but good
to be apart of, 15 happy years for me,
Sedco were a proper drilling company.
(edited)
Worked on here for a year in 1989.
Good rig and good crack. 700 series
we’re great
Been on board GSF Aleutian key when
at Pointe Noire in 2009

Been there few times while operated
in Brazil
Spent good few year on there
Subsea forklift
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NAB AT KISHORN
Howard Doris' yard at Kishorn, Wester Ross. Work is being carried out on the 2300t modules for Total's North Alwyn
Process platform (NAB)
I didn’t work ,but i knew loads of guys
that worked there for years,and took
quite a bit of pride in the kishorn
commandoes,
Brilliant, amazing memories
The modules were built on area 7 and
ended up being completed on a barge
tied up at the dock gate.These were
the last structures built by H.D.before
the receivers moved in
I worked on the skid beams for the
North Alwyn at M&M Oil in Consett.
They were then transported down
to Hartlepool where Heerema now
stands.
Status is reachable
Brian Woods 1st degree
connection1st
Ineos Construction Manager at Ineos
O&P Grangemouth
I can't remember it looking like that
but then again the welly bar probably
affected my eyes...
Oh, and the ability to walk !!!!
Great times and memories.
Did you ever come across a structural
drafty called Danny Macparland....
Scottish, from Glasgow, a nice bloke
but had an obnoxious personality..
Worked on the Ninian Central for
Fraser and Ironsides, my eye sight was
also affected...
I was just out of my time when
I worked on the North Alwyn B
Modules in the UIE yerd in Clydebank
for Total with Munro Projects, who
went into liquidation during the
project then UIE took over.
Yes, my first "Big Job" and I have
happy memories of those days...
every single guy on the job was a
bone-fide time served tradesman!!!
Remember those days
when there was pride in your
work along with all the good craic,
especially the good craic!!.
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Thanks for bringing this memory
back!!!! We didn't consider whether
the thing would
actually work or not, we just built
what the drawings told us to build!
Shame those days are over
North Alwyn,my first hook up,offshore
1985.
I was on the job with Balfour Kilpatrick
on the Instruments it was a good job
and plenty of crack
I worked there 1980 - 1983 on the
Maureen construction, also for a few
months in 1976 on the Ninian Central.
“just to get some money before going
to Uni”
Paul I sure was, didn’t stay on camp as
I lived about 25 miles away so home
every night, however on payday we all
went to the good old wellie boot bar
before the bus took us home
Oh should have said “great song”
Yes this was our last module build
before they closed the gates on us
in 1986. I worked in shed 18 for
many years which also included the
Maureen. My old man was head of
safety.
Worked there for 9 months. Some
crack and drink !
I was there 85-86
Look's like shop 19 area in it's first
construction, just can't tell, I was gone
in 86, cheers to all kishorn burgers !
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CAPALONGA ON
AUK 1977
The Capalonga working alongside
the Auk exposed location single
buoy Mooring (ELSBM). The
conditions were very calm. Just
below the Helideck lies a Perry
PC-8 submersible on its launching
platform.
Originally a car ferry and later,
support ship, she was modified for
firefighting and diving support.
The operator, Subsea Oil Services
(a Shell/Micoperi partnership) was
later renamed Thalassa
I stand to be corrected as it was
March 1978, and I I was 5 years
old at the time! but my Father was
stranded on the seabed off Shetland
in one of those mini subs,and I
think it was the PC 9? Think he was
working for P&O Subsea at the time.
Interesting Helideck
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SMART
SUBSEA
SOLUTIONS
S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED
-

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

USBL POSITIONING SYSTEMS

LBL POSITIONING SYSTEMS

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

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

-

-

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

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

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

NEW!
ULTRA-COMPACT
“TINY” MODEMS

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

S2C M (left) and the new S2C T “tiny“ modem - 20% smaller and lighter

EvoLogics GmbH
Ackerstrasse 76,
13355 Berlin, Germany

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