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Petrobras say that HISEP could open
up a new frontier of exploration and
development of deepwater and ultradeepwater oil production in regions
where reservoir fluids with high gas-tooil ratio and CO2 content are present.
The device will provide increased oil
production by freeing up space in the
surface gas processing plant.

If he was paying attention in the
factory tour, he would have seen
the latest cable and umbilical testing
device from C-Kore. It is designed
for locating faults and discontinuities
within fibre-optic cables during fault
finding as well as proving new cables
during construction campaigns.
OPTICS
C-Kore have been very successful in
developing tools for testing subsea
cables and umbilicals, concentrating
on testing electrical insulation and
time domain reflectometry. In recent
years, the company has noticed an
increasing demand from its customers
to do optical testing.
"The new C-Kore Subsea OTDR
(Optical Time Domain Reflectometer)
is a compact automated tool for
testing subsea fibre optic cables,"
said Greg Smith, general manager at
C-Kore.
"We can configure it in advance but
it can also be easily set up in the field
by the end-user. It is simple to use,
automating the previously complex
work of operating an OTDR, and
thus does not require any specialist
personnel offshore.
"The unique design allows up to 12

fibre inputs to be tested from the
same configuration. Furthermore,
this can be done directly subsea,
eliminating the problems of deckbased downline testing, including
attenuation, offset errors, faulty
downlines and human error.

"The big advantages of the subsea
tool is that it can measure from the
'wet end'. When trying to interpret
from the top, it often means looking
30 kilometres down the line for a tiny
signal to be reflected back.

s a deck mounted cutter, it can be
used for planned production cutting
of cable up to 220 mm diameter.
A key feature of the HCV 220 is an
integrated interlock, which ensures
that the blade cannot activate until
the anvil is fully deployed.

"Quite often, however, the problems
lie close to the end of the cable so it
is better to measure as near the there
as possible, get a strong reflection
and probably identify it down to the
centimetre .

"As this testing is automated,
vessel time and personnel
requirements are reduced to
achieve cost savings. The unit can be
deployed subsea to take optical TDR
readings directly once installation
is complete and prove fibre health
before hook-up."

FLOATING WIND

IN-HOUSE TESTING

• Buoyancy
• Bend stiﬀeners and restrictors
• Tether clamps
• Touch down ballast / protection
• Midwater arches
• Mooring buoys
• Subsea cable analysis

• Hydrostatic and mechanical
testing facilities

" In operation, an ROV would take the
device and plug it into a manifold or
umbilical termination assembly. Once
inserted into the port, the test is
triggered by flashing ROV's lights. It is
compatible with a Siemens DigiTRONf,
Teledyne ODI Nautilus or Seacon
Hydralight connector types.

A broadly similar technology can
be employed as an efficient way to
look for the presence of animal DNA
in a water sample. This can provide
an instant indication of whether or
not a particular species is present in
that area. This, when combined with
other environmental DNA (eDNA)
techniques, can provide important
biodiversity data.

4-TRACK TENSIONER
Maritime Developments (MDL) is manufacturing a new
4-track tensioner to support global pipe and flex-lay
operations. The design upgrades include an extended
track contact length of 4.074m, together with increased
squeeze capability of 44.7-tonne per meter per track,
which allows for an increased line pull capability of
51-tonne and an improved coefficient of friction (CoF) of
0.07.

"The same challenges looking for
faults in electrical cables are mirrored
in optical cables," said Smith. " If it is
a clean break, this is often quite easy
to pick it because of a nice strong
reflection of depending on how it's
cleaved.

"When fault-finding, the OTDR is
used to precisely identify where
in the cable the fault resides,"
said Smith. "This knowledge can
be used to inform repair versus
replacement strategies. It can also
be used to evaluate spare fibre optic
channels to enable successful field
reconfiguration to mitigate faults,
without expensive cable repairs or
replacement.

The Polymerase Chain Reaction
(PCR) test works by looking for
specific target molecules - in this
case Covid markers - and growing
them to a point that they can be
more easily detected.

balmoraloffshore.com/renewables

"Numerous pre programmed, tests are
carried out by emitting light pulses from
the tool to get a good broad range of
data. The tool is then recovered to the
surface and the software built into the
tool shows what went wrong and where

The C-Kore Subsea OTDR is entirely
self-contained and does not require
any ROV integration. It is powered by
a high-capacity rechargeable battery.
Every result is data-logged and the
unit has built-in software

FIXED WIND

Biodiversity has risen up the agenda
for governments, businesses,
financial institutions and civil
society, but measurement remains
a huge challenge and this limits our
ability to set meaningful targets for
protecting and restoring biodiversity.

This allows for a larger spectrum of product to be safely
handled in horizontal or vertical orientation, or greater
range of water depths and sea-state windows to be
considered. The cylindrical design allows for two tracks to
open in vertical mode and a single track in horizontal or
inclined mode, offering optimised clearance for product
acceptance and abandonment.

"If, however, there is a slight kink in
the line, it is possible that there might
be some degradation, enough to start
interfering with communications but
not enough to get a clear reflection
from the top sides of where the
problem is.

"As part of the global series of
Conference of the Parties (COP)
climate change events, the world is
trying to commit to halting the loss
of biodiversity by 2030 and reaching
a restoration status by 2050,”
explained Dr Katie Cruickshanks
Digital Product Manager at
NatureMetrics.

The system has been designed in line with the DNV
Recommended Practice for Pipeline and cable laying
equipment, the DNVGL-RP-0232.

"The big challenge with the system isn't
the intelligence - it's a packaging. which
is why it's a larger tool. We have tested
the unit in our labs.
We've got customers at lining up to use
it this summer so hopefully we'll be
getting some data back soon.

Maritime Developments
(MDL) new 4-track
tensioner

The new unit retains all the key safety and operational
features of its predecessor, including MDL’s unique Failsafe
Grip System, ensuring maintained grip on the handled
product even in the event of critical failure or power loss.

“The problem is that measuring
biodiversity is difficult. Conventional
methods rely on identification
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Weighing 320kg in the air, the
cutter uses 210 bar maximum
input pressure. Unlike other cutting
methods where there is a risk of
the item flexing during cutting and
either trapping or snapping the
blade, closing the guillotine’s anvil
locks the cable in position ensuring
the cut is completed successfully,
typically within a couple of minutes.
Webtool gas also developed a
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LEAK DETECTION

extract the total DNA from sample,"
said Cruickshanks. "Even if this only
means a single strand of DNA, we
can amplify this sample to produce
a workable volume. We can then
match the sequences produced
against our reference libraries.

Biodiversity monitoring usually
requires large expert teams in
the field which is expensive, has
health and safety concerns and is
weather dependent. Importantly,
many species are hard to detect
with the result that biodiversity data
and monitoring datasets are often
incomplete.

"The technique we have devised
is based on using primers or
molecular templates that we have
developed in-house. These allow
any loose DNA strands, with the
desired sequences, to latch onto
them. If the sequence matches
the target, a fluorescent marker
notifies the observer of a successful
pairing."

Over recent years, however, a new
tool - environmental DNA monitoring
- has become of considerable
interest to the community.
ENVIRONMENTAL DNA SAMPLING
The environment is full of DNA,
which exists in the form of whole
organisms, body parts, and animal
by-products such as faeces, urine,
mucus, skin etc.

“The technique is now getting
sophisticated. In a recent project
with citizen scientists along the
Mozambique coastline, fishermen and
women took 41 water samples and
detected over 300 species including
tropical reef fish, herring, anchovy,
seahorses, flying fish, flatfish and
many more.

This breakthrough technique has
been driven by specialist eDNA
company NatureMetrics. In the past
7 years since it started operating,
the company has expanded to
a team of 90 and has used this
technique to analyse samples from
more than 65 countries.

Across the world, we are discovering
species and understanding how
many different types of fauna cohabit
in a given area and importantly,
we are understanding how these
communities change in response to
positive actions such as restoration

The first is a single-species test,
called qPCR, designed to reveal the
presence or absence of a particular
target species in a sample. Analysis
of the sample is quick to carry out
and results can be particularly useful
for detecting invasive species, or
protected species.

"In that time, we have developed
a number of different primers to
detect the presence of a range
of specific triggers, from general
vertebrates, through animal classes
such as insects, right down to
species levels in some cases," said
Cruickshanks.

SWEDISH STUDY

An alternative to a single-species
test, or qPCR, is a multi-species
test called metabarcoding. This
sequences all the DNA within a
sample and provides a list of all the
species from a particular group, such
as mammals or fish, whose DNA is
present in the sample.

"We are presently designing
markers for sharks and turtles,
crayfish – even fungi and in
particular, different invasive species.

In one study from the Swedish
Archipelago, eDNA sampling

FA U LT- F I N D I N G • C O N S T R U C T I O N • D E C O M M I S S I O N I N G

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

Subsea Technology and Rentals
(STR) is continuing investment
in iXblue subsea navigation
systems, strengthening its global
rental fleet.
STR’s investment notably
includes the acquisition of
iXblue’s long baseline (LBL)
system; Canopus, making them
the first rental company to
offer the system for hire. Part
of iXblue’s sparse LBL solution,
Canopus brings together
intelligent transponders, Ramses
transceivers, Inertial Navigation
Systems(INS), and Delph Subsea
Positioning Software. It is also a
third-party friendly solution able
to be easily integrated within
existing operational fields.
The addition of iXblue’s Rovins

www.c-kore.com
C-POWER

and Rovins Nano Inertial Navigation
Systems,as well as Gaps M5 ultra
short baseline (USBL) system,
furthers STR’s already significant
investment in these technologies.
The new systems join their global
rental pool available from their five
international service hubs.
Based on fibre-optic gyroscope
technology, iXblue navigation
solutions have become standard
in the offshore industry. An
asset for offshore wind farms,
Gaps M5 is a ready-to-use and
calibration-free system that offers
accurate location, positioning
and horizontal tracking of subsea
assets. It integrates an Attitude and
Heading Reference System (AHRS)
for stable heading roll and pitch
compensation and a true north
reference.

•Impactful: Up to 80m
penetration
•Wideband Chirp: Up to 4 cm
resolution
•Loaded: Pitch, Roll, Heave &
Depth Sensors

OceanTools, the launched what it
claims is the world’s most powerful
dye, leak & cement detection system,
the D10 DyeTector.

C-Power has announced plans
to commercialise its kilowattscale ocean energy and data
solutions and develop larger
megawatt-scale products.

Based on the successful OceanTools
D7 & D8 DyeTectors proven on
numerous subsea campaigns globally,
the D10 contains optical components
to detect the three primary dyes
used for underwater detection
–rhodamine, ultra-violet and
fluorescein. As well as being able to
find leaks from subsea infrastructure,
the D10 can be used to detect dye
added to cement during drilling
operations.

By harnessing the immense
power available in ocean
waves, C-Power’s proprietary
technologies can contribute
to decarbonization for
both onshore and offshore
applications, according to the
company.
The Series B-2 capital will
fund C-Power’s plans to
develop and demonstrate
its larger-scale systems on
an advanced timeline, with
plans to bring the StingRAY to
market by 2024.

Available for rental or purchase,
the OceanTools D10 DyeTector has
a compact titanium and sapphire
viewport, with a standard depth
rating of 6000 metres. The D10 is
controlled by an enhanced version

of the user-friendly software that was
developed for the earlier series of
DyeTectors. The software displays the
detected dye in a clear and
unambiguous scrolling display with
the ability to record data and set
thresholds to automatically trigger
alarms.
Kevin Parker, Managing Director,
OceanTools, commented “We are
thrilled to launch this world leading
DyeTecto. With the ability to detect
all three dye types in a single unit, the
D10, offers our customers a reliable
solution providing them with the
confidence it will detect any leak or
dye they’re trying to find.”
OceanTools also currently have in
development a 1000m depth rated
unit, even more compact in size
to provide a solution for Observation
Class ROV market.
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Magellan Ltd specialises in ultradeep-water ROV operations in
remote locations with long supply
chains and personnel transfers.
Periods of normal operation in
remote locations (often 5-7 days
from the nearest port) require
forward planning of the supply chain
and exceptional attention to safety.

to shut down,"
explained McAllister.
"It became apparent
that commercial
travel for the crewchanges in Cabo
Verde was not a
sensible option. With
the close confines of
commercial aircraft
presenting increased
infection risk and
the instability of
flights operating
this was something
that needed to be
more closely managed and tightly
controlled.

Like many other companies
Magellan has been recently forced
to consolidate and adapt.
"Our crewing processes and project
resupply became vulnerable as
the COVID virus rapidly spread
throughout the world," said
Magellan Managing Director,
Reece McAllister. Unlike many
others, however, Magellan has
maintained operations with no
significant change to crew-change
patterns throughout this period.
This is a testament to the creativity,
perseverance, and management
skills of both the onshore and
offshore management teams.

Water is forced through a filter to collect the DNA from the sample
or in response to damaging impacts
such as disturbance or pollution.
“The process we used is to take a
water sample, typically filling a twolitre bottle of water. We then force
the water through a filter to collect
the DNA from the sample.
eDNA analysis is transformational for
two main reasons. The main reason

was carried out in parallel with
net fishing. Nets were deployed
overnight and the catch compared
with the results from a single 3lit
eDNA sample at each of 18 points.

is the accessibility. We don’t need
biodiversity experts to visit the areas
to carry out the sampling. We don’t
even need 2-litre bottles of water to
be sent around the world.
Instead, filters can be simply
sent by on-site contractors, Local
stakeholders, Park rangers, or even
independent third-party teams
conducting due diligence.
The second feature is the
comprehensiveness of the
technique.

"Both sides handled the
unpredictable environment in a calm
and professional manner, offering
solutions where others found
obstacles. The nature of Magellan
at its core is radical, adaptive and
flexible so this was seen as an
opportunity to really test those
traits."

“The user may set out to look for
one species or group but within
the samples collected, they
actually capture the whole biome,
from microbiome to charismatic
megafauna. We always have enough
DNA volume from each sample to
run a number of different analyses
targeting different groups and can
archive this in case our clients want
to return to it at a later date."

During the winter of 2019 / 2020,
with the vessel Freya operating
out of Praia, Cabo Verde, the first
reports of a SARS like virus started
coming out of China. This spread
to the first reported European case
of COVID-19 being confirmed in
Bordeaux, France, during January

NatureMetric will be on stand R153
at the Oceanology International
conference in the Excel in London.

"We made the decision to use a
Charter plane from Denmark, with
a stop in the UK and then on to
Praia. This had an added benefit of
also being able to also carry freight
securely to and from the vessel.
"The first few crew changes
performed under these conditions
were both strict and surreal at the
same time, however, this laid the
groundwork for a new standard
at Magellan. It effectively allowed
operations to continue throughout
the heightened period of COVID-19
and indeed, to-date!

of 2020. Initially, most countries
expected this latest virus outbreak to
be similar to the 2003 SARS outbreak
which had minimal impact in
comparison to the current situation.
"A crisis management team was
pulled together within Magellan to
consider all aspects of the operation,

with the priority of safely getting
the offshore crew home at the next
scheduled port call and the relief
crew to the vessel," explained
McAllister. "Additionally, it was
vital to ensure the integrity of
the supply chain and to maintain
a steady stream of spares and
equipment."

Designed and tested
to IEC standards
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"The management worked hard to
acquire permissions from various
government bodies within the UK,
Denmark, Portugal and Cabo Verde
covering the flights and transfer of
personnel between locations."

Part of the Risk Management
Procedure was to use regional
airports where crew could be safely
staged prior to departure.
"They were asked to isolate at home
for 7 days prior to travelling, with
a follow up PCR test performed
24 hours prior to leaving home"
continued McAllister. "Subsequently,
as lateral flow tests became
commonplace as a control measure,
frequent testing was performed by
everyone leading up to departure.
"One of the eerie aspects of the
early crew-changes was, as some
of our crew experienced, walking
through normally crowded airports
such as Heathrow and seeing them
completely deserted, then going on
to board an aircraft with only 1 or 2
other passengers."
As part of the agreement with
Cabo Verde and to assist the Health
Ministry with their management
regime, Magellan flew in needed
medical supplies on the charter
flights providing a valuable lifeline
of PPE to an area that had been

effectively cut off from a regular
supply.
On arrival in Praia the crew travelled
in a quarantine ‘bubble’, moving
from the aircraft to waiting buses
and directly onto the vessel as a
quarantined group. The reverse was
applied to the departing crew, thus
ensuring the absolute minimum
contact between our arriving
personnel and the local population
to eliminate the possibility of
Magellan crew bringing the virus
to the island and vice-versa. It was
not without concerted efforts and
persistent coordination that this
level of operation has succeeded.
"As the off-signing crew returned
home the management followed
their movements through regular
WhatsApp updates as they passed
the key stages of the return journey"
said McAllister. "In a chapter almost
out of a John Le Carré novel, two
crew members returning to Romania

were required to transit through
Sophia, driven to the border in a
taxi, where they walked across to be
met on the Romanian side and then
driven home."
Working through the challenges
presented by COVID has
demonstrated and reinforced the
adaptability of the management
team.
"The approach has required ‘out
of the box’ thinking and radical
solutions at times," said McAllister.
"Supply chain management is
planned in advance and there is no
limit to the logistic dexterity of our
capabilities.
"With this in mind and building on
the management teams extensive
prior experience with geotechnical
site investigations, Magellan’s path
flows naturally into the reevaluation
of a growing industry we are looking
to strategically position ourselves in.
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"Targeting zero harm to the
environment Magellan will bring
the culture of harsh, remote area,
ultra-deep-water operations to
Geotechnical Site Investigations. This
will in turn reduce the unit costper-area-sampled and widen the
operating season.
"As a permanently-mobilized,
remotely-operated unit it both
reduces the mobilisation costs and
decouples the sampling unit from
vessel motion. Using the remotelyoperated Gregg Seafloor Drill this
leads to our experienced personnel
using cutting edge technology and
trialing new landscapes.
It's with this sense of achievement
we move forward. The knowledge
gained leads to an improvement in
not only our operating capabilities,
but our subsea expertise as well. This
fresh, innovative approach is what
we aim to bring to Geotechnical Site
Investigations."
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POWER S ORAGE 0
POWER STORAGE

6205S2 SWATH
BATHYMETRY &
SIDE SCAN SONAR

3D at Depth collects and processes
four-dimensional data in line with
client requirements, including
millimetric three-dimensional data
taken over time (fourth dimension).
The same technique can be used for
leak detection and making surface
and volume measurements. This
three-dimensional information can be
compared to data collected at later
points in time to help clients identify
whether there's been a change in their
underwater assets, including surface
and volume, as well as absolute or
relative spatial orientation changes to
their underwater structures.

WIRELESS UNDERWATER INITIATION
Sonardyne has launched a wireless
underwater initiation capacity with
the aim of improving the safety and
efficiency of unexploded ordnance
(UXO) clearance during offshore
energy projects.

disposal (EOD) teams to send a
wireless, acoustic command from their
vessel, safely initiating a shock tube
detonator. Recent demonstrations
were conducted over distances in over
1,000 meters away.

POWER STORAGE

The Initiation Transponder 6 (IT 6) is
designed to be connected directly to a
remotely deployed, non-electric mine
neutralization device, such as a Viper
MDS from ECS Special Projects.

IT 6 is based on Sonardyne’s Wideband
2 digital signal technology, which
offers a long-range underwater
wireless communications link. The
development means that technicians
no longer need to wire UXO
neutralizers up to signal relay buoys on

This allows explosive ordnance

According to Sonardyne, the
technology is small, lightweight and
designed to be placed by an ROV or
diver for both high order detonation
and low order deflagration. It features
multiple layers of security to prevent
unintended activation, including a
hydrostatic switch, which only allows
the unit to be armed when a predetermined depth has been reached.

By condition monitoring assets over
time and detecting changes with
forward-looking failure projections,
the variances can be addressed before
they become issues. Monitoring the
operational conditions of subsea
assets during their planned life span
can greatly contribute to the option
of redeployment or field extension
considerations.

EdgeTech has recently introduced
the 6205s2 Combined Swath
Bathymetry & Side Scan Sonar
System.
Building on the success of the
popular 6205 and 6205s systems,
EdgeTech has redesigned the 6205s2
and achieved a more compact and
lighter package with additional
features and benefits including the
options for an integrated INS, the
higher resolution frequency pair of
850/1600 kHz, and EdgeTech’s gapfill side scan output

Given the numerous variables that
can affect underwater assets, 3D
at Depth's data provides a valuable
solution to monitoring these multimillion-dollar assets. This 4D data
empowers clients to make informed
decisions on active or retired
underwater assets.

The EdgeTech 6205s2 produces
real time, high resolution, three
dimensional maps of the seafloor
while providing an enhanced and
fully integrated swath bathymetry
and dual frequency side scan sonar
system.
The new 6205s2 is unrivalled in its
swath coverage in shallow water
when compared to other single
head bathymetry-only systems.

Unexploded ordnance (UXO) clearance

The system offers co-registered dual
frequency side scan and bathymetry
with swath coverages up to 200°
with a selection of equidistant and
equiangle output options.
Additionally, the 6205s2 is the only
bathymetry system to now offer
EdgeTech’s motion tolerant side scan
sonar feature for operation in more
adverse weather conditions.

SEABAT T50ER

Coda Octopus has automated its
solution for real time tracking and
monitoring of cable laying operations
including the cable touch down point.

WAMS Subsea Technology Solutions have acquired a high resolution SeaBat T50
Extended Range multibeam echo sounder from Teledyne RESON, to be installed
on an iXblue DriX USV Extended Gondola.

Until the introduction of this
automated process, the task of
identifying and logging the cable
touch down point was performed by
the Echoscope operator by manually
clicking on the cable touchdown point
– both labour intensive and subject to
operator’s interpretation.
The new method means that the
Echoscope operator now guides the
initial cable position by seeding a few
points on the cable, after which the
automated cable tracking software

tracks and records the cable touch
down point.
In addition to displaying the current
tracked position and status, the global
cable tracking solution provides
comprehensive output of real-time
data for integration with third party
systems such as survey systems
and vessel navigation to ensure the
entire project has real-time cable
monitoring data.
For cable laying operations in deeper
waters, it is often the case that only
partial views of the cable can be
captured by the Echoscope sonar.
Where the portion of the cable
touching the base is not visible
thereby preventing the user from
obtaining measurement data
our new global tracking solution
simultaneously analyses the cable
and detected seabed positions
and computes the predicted and
approximate cable touch down point
between the cable and the seabed.

The new 6205s2 is ideally suited to
compact USV (unmanned surface
vehicles) projects, especially those
looking to achieve bathymetry, side
scan and sub bottom profiler datasets
with a single data-pass.
The 6205s2 incorporates EdgeTech’s
Full Spectrum technology to
exceed IHO SP-44, NOAA and
USACE specifications for feature
detection and bathymetric point data
uncertainty. The data outputs of the
6205s2 are accepted by most thirdparty acquisition and post processing
software packages.

The SeaBat T50 Extended Range is fully frequency agile from 150 to 420
kHz, allowing
for extremely
high-resolution
surveys in very
shallow waters
and with the
capability to
operate out to
about 900m
water depth.
The SeaBat T50
Extended Range
is designed
for very fast
mobilization
on any type of
survey vessels,
securing minimal
interfacing
and low space
requirements
– or it can be installed as a permanent
installation in a sea chest or on a hoist
system. The sonar system has the
advanced tracker designed to give truly
hands-free sonar operations, optimizing
results while reducing operator
workload. Resultant data is noted
to be exceptionally clean,
minimizing processing time in
turn speeding up production
of final survey deliverables.

Subsea 7 and technology partner
FLASC have been awarded a for
£471,760 grant from the UK
government as part of the Longer
Duration Energy Storage (LODES)
Competition, to further develop an
innovative offshore energy storage
system.

A characteristic of the wind sector is
that during storms, generators can
peak simultaneously and the peaks
in renewable power production will
require large scale energy buffering .
To solve this problem, the group has
proposed the Ocean Battery energy
storage solution.

The competition recognises the
transition to increasing wind
generated renewable energy, which
presents growing opportunities for
storage systems that support a secure,
flexible and reliable electrical power
supply.

Radiating out from the base are
one or more large rigid tanks, again
placed in trenches excavated in the
seabed and subsequently covered.
These rigid tanks contain water.
Meanwhile lying on the seabed, are
placed a commensurate number
of flexible bladders which are
connected to the upper part of the
central pump housing.

The PowerBundle concept will
combine FLASC’s proprietary HydroPneumatic Energy Storage (HPES)
on the seabed.. The diaphragm
effectively stores potential energy
in the form of water under high
pressure.

within the a vertical shaft can be
integrated in the design. Such
systems can be fully charged and
discharged in half an hour.

When there is demand for power, a
valve is opened and the hydrostatic
weight of the water column pushes
down onto flexible bladders, driving
the water back into the low pressure
rigid reservoirs. In doing so, this
passes through multiple hydro
turbines to generate electricity.

Alternatively, it is possible to use
a lower gearing ratio to allow bulk
shifting to even out the generation
peaks over a longer time period.

Depending on the power ratio
required, additional machine rooms

ENERGY STORAGE
The wind turbines at the surface
export as much power as possible to
shore. Any excess energy is used to
drive the subsea pumps.

This is the first time the SeaBat T50-ER is
being
installed on an unmanned platform. The DriX design has been
customized to accommodate the Extended Range Transmitter
and the combination of the
Teledyne sonar and the DriX is a
perfect match.

STILLSTROM

ENERGY STORAGE
GRANT

By the year 2050 , says University of
Groningen spin-off company Ocean
Grazer, offshore power generation
will exceed 1200GW or 25% of the
present global power generation
capacity. By then, it predicts, power
production will be dictated by the
weather conditions.

The patented Ocean Battery consists
of three main sections.
At the heart lies the pump
mechanisms based on proven and
reliable hydro dam technology. This
concrete diver-accessible body is
mostly installed under the seabed.
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The optimal choice of the storage
volume (MWh) and storage capacity
(MW) depends on project specifics
and local market conditions. The
storage volume can be sized by
connecting the exact amount of
rigid reservoir elements, each with
a storage volume of 10 MWh , to
create the desired storage volume.
The storage capacity that is infinitely
scalable to Giga Watt hours scale.
It is efficient, has low maintenance
costs. Importantly, it does not rely
on expensive and environmentally
damaging battery materials.

These are used to pump the water
previously stored inside the rigid
reservoirs, into the flexible bladders

Echoscope
Echoscope sonar
sonar output
output
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BATTERY STORAGE

AUTOMATED CABL E TRACKING

Coda Octopus’ sonar series,
Echoscope and Echoscope PIPE, are
used in numerous offshore renewable
projects to monitor, in real time
3D, the installation of underwater
cables, monitoring and providing the
touch-down point for cable laying
operations.

the surface and are not restricted to
good weather and daylight for setting
up an initiation operation.

Maersk Supply Service,has launched
Stillstrom, an offshore vesselcharging venture to support the
decarbonisation of the maritime
industry by eliminating idle
emissions.

technology and Subsea 7’s subsea
pipeline bundle technology, resulting
in a scalable and robust offshore
energy storage solution.
The competition will be delivered
through two phases. In phase 1,
projects will be expected to mobilise
their proposed technologies to

prepare for potential deployment on
the UK energy system.
Successful proposals will receive
further funding for phase 2, to build
and test a grid connected full-system
demonstrator of the proposed
technology and qualify it through
testing.

KRAKEN $4.8 MILLION SUBSEA BATTERY
Kraken Robotics has received an
order for subsea batteries from
a US defence industry customer,
for integration on Autonomous
Underwater Vehicles (AUVs).

Kraken’s hot swappable batteries are
modular and include an integrated
battery management system within

each battery module which provides
a very high level of redundancy and
safety to the vehicle.

Together with Ørsted, Stillstrom
plan to demonstrate the world’s first
full-scale offshore charging station
for vessels at an offshore wind farm,
scheduled for installation later this
year.
The company will deliver offshore
electric charging solutions to vessels
at ports, hubs and offshore energy
operations. “Stillstrom”, meaning
“quiet power” in Danish, is an earlystage technology spin-out, whose
full-scale product launch will be the
first-to-market in offshore charging,
enabling idle vessels to power from
clean electricity.
Offshore charging for idle vessels
is critical to facilitating the
decarbonisation of the maritime
industry, since it allows vessel owners

to replace fossil fuels with electricity
while being safely moored to the
charging buoy.

The charging buoy itself is large
enough to charge an SOV-sized
battery- or hybrid-electric vessel.

The first full-scale charging buoy
will, as previously announced, be
demonstrated with offshore wind
leader Ørsted in Q3 2022. The power
buoy will supply overnight power to
one of Ørsted’s Service Operations
Vessels (SOV), thereby supporting
Ørsted’s target of climate-neutral
operations in 2025. Ørsted will be
responsible for the
grid integration of the
charging buoy.

The same solution will be scaled and
adapted to supply power to larger
vessels, enabling vessels of all sizes
to turn off their engines when lying
idle. By substituting fossil-based
fuels with green electricity, virtually
all emissions and noise pollution are
eliminated while the buoy is in use.

Ørsted intends to make
publicly available any
intellectual property
generated during the
design of the buoy’s
integration into the
offshore wind asset, to
maximise the potential
uptake of this carbonreducing innovation
across the offshore
wind sector.

Kraken’s SeaPower 6000m
rated pressure tolerant
batteries are based on Kraken’s
unique pressure tolerant gel
encapsulation technology for
lithium polymer batteries.
This provides an attractively
priced, environmentally friendly,
and superior energy density
alternative to the traditional oil
compensated batteries commonly
used for deep subsea battery
applications.

Delivering unrivaled
performance in the most
extreme subsea environments.
0.01° Heading
0.01° Roll & Pitch
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FLoating power buoy
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USV

ITSASDRONE

The vehicle will be reportedly used at the Biscay
Marine Energy Platform (BiMEP) around Wello’s
Penguin wave energy device, to monitor the
potential reef effect of the presence of structures
in the surface of the water, AZTI said.

An Uncrewed Surface Vessel (USV) was launched by XOCEAN off
the Co. Louth coast, to undertake an environmental survey of
the seabed in collaboration with Dundalk Institute of Technology
(DkIT).
This is the first time an uncrewed vessel has operated in Irish
waters and represents a major step forward in reducing the
carbon footprint associated with offshore survey operations.
Ireland is fast-tracking the development of its offshore wind
sector in line with commitments to increase offshore wind
capacity to 3.5GW as part of the government’s ambitions to
deliver 70% of electricity from renewable sources by 2030, as
a result of the 2019 Climate Action Plan. This environmental
research survey, utilising multi-beam echo-sounder sensors will
be used to characterise the seabed in this area of the Irish Sea.

Delivering unrivaled
performance in the most
extreme subsea environments.
0.01° Heading
0.01° Roll & Pitch

The uncrewed vessel is 4.5 m in length and half its weight
(750kg) but emits just one thousandth of the carbon typically
produced by traditional offshore survey vessels.

Fugro has ordered a SEA-KIT XL Class
Uncrewed Surface Vessel (USV) for future
North Sea operations. The 18m USV, the
first of its kind, will be built at SEA-KIT’s
expanding UK production facility on the
Essex coast.
The SEA-KIT XL USV has a 7-tonne payload
capacity and powerful bollard pull, making
it suitable for towing spreads and larger
sensors.
The vessel can launch and recover a wide
variety of remotely operated vehicles
and payloads, has fully redundant station
holding capability, Cat 0 operations for
unrestricted use and a large lithium UPS
supply for ship systems.
This build will feature the latest

developments in uncrewed systems
technology, including the next
generation of SEA-KIT’s proven
proprietary remote helm USV
control and surveillance platform.
The Blue Eclipse is the first 18m
USV in an anticipated global series
of long endurance and more
capable USVs that will be deployed
in the offshore energy sector
with comparable ROV inspection
performance to regular DP2
vessels.
The vessel is equipped with the
Fugro Blue Amp electric eROV
and is capable of being operated
from one of nine global remote
operations centres (ROC).

Jan De Nul Group has ordered
Maritime Robotic's hybrid Mariner
Unmanned Surface Vehicle (USV)
as the first step towards unmanned
and autonomous offshore survey
operations.
Named Beluga 01, this vessel will
sail under the Luxembourg flag
and be deployed for worldwide
hydrographical and environmental
surveys on marine and offshore
construction projects.
The Beluga 01 is based on the
innovative Maritime Robotics'
Mariner class USV, which for
years has proven its mobility and
seaworthiness for data acquisition
under rough conditions. Maritime
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Robotics' system convinced Jan De
Nul of its well-engineered highquality design, based on 10 years
of experience. It is a user-friendly,
cost-effective and low-risk platform
for data acquisition at sea as an
alternative or adjunct to larger
manned vessels.
The Beluga 01 is equipped with a
fully redundant hybrid propulsion
system. The prime source of
propulsion is a diesel engine that is
mechanically coupled to the water
jet. Alternatively, the vessel can be
operated in full electrical mode.
The additional electrical Torqeedo
propulsion, installed parallel to the
main propulsion, can manoeuvre
the vessel in sensitive marine areas.
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Having undergone real sea tests in summer of
2021, additional trials with ITSASDRONE will
be done at BiMEP test site to identify the best
configuration in terms of a compromise between
the autonomy of the device and the navigation
speed so that it is enough to counteract the
effect of currents and wind, according to
developers.

85M ROBOTIC VESSELS

Saildrone SD1045
The Saildrone Explorer SD 1045 was directed into the midst of
Hurricane Sam, which is currently on a path that fortunately will
miss the US East Coast. SD 1045 is battling 50-foot waves and
winds of over 120 mph to collect critical scientific data and, in the
process, is giving us a completely new view of one of Earth’s most
destructive forces.

Ocean Infinity has contracted VARD
for the design and construction of a
new series of six 85-metre robotic
multi-purpose offshore vessels,
all of which will be operated from
shore and will eventually utilise
green ammonia as fuel. This will
take Ocean Infinity’s remote vessel
fleet to 23 vessels – the largest in
the world.
With Ocean Infinity’s control
infrastructure and remote control
centre current

Equipped with a specially designed “hurricane wing” enabling it to
operate in extreme wind conditions, SD 1045 is braving Hurricane
Sam in the open ocean, collecting real-time observations for
numerical hurricane prediction models, which are expected to yield
new insights into how large and destructive tropical cyclones grow
and intensify.
SD 1045 is one of a fleet of five “hurricane” saildrones that
have been operating in the Atlantic Ocean during this hurricane
season, gathering data around
the clock to help understand the
physical processes of hurricanes. This
knowledge is critical to improving
storm forecasting and is expected to
reduce loss of human life through
allowing better preparedness in
coastal communities.
The saildrones provide data directly to
NOAA’s Pacific Marine Environmental
Laboratory (PMEL) and Atlantic
Oceanographic and Meteorological
Laboratory (AOML), Saildrone’s
partners in this mission.

ITSASDRONE
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The vehicles was manufactured by Branka
Composites .
The AUV operates totally on renewable energy in
the marine environment and with a zero emission
propulsion system. The applications of the drone
may range from oceanographic, meteorological
or biological research to control by marine
authorities, including target monitoring.

N

SAILDRONE

The Spanish ( Basque Region) scientific and
technological research centre AZTI has developed
a new Autonomous Surface Vehicle (ASV) for
carrying out research long term on the sea
surface .Called ITSASDRONE has completed the
first sea trials.

Inertial Navigation
Systems for all AUVs

O O

S MU A ON 8

Stillstrom

Inertial Navigation
Systems for all AUVs

Kraken’s SeaPower 6000m rated pressure tolerant batteries
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UNCREWED SURFACE VESSELS

Empowering
autonomous
navigation.

The order is valued at $4.8 million
with deliveries occurring in 2022.

USV 4

MacArtney global solutions
Denmark Norway Sweden United Kingdom France
Italy Germany Netherlands USA Canada Brazil
India Singapore China Australia

Once these processes were
established, Magellan decided that
it would push forward with safe and
comprehensive plans in place.
"As governments closed borders to
all but returning nationals, and in
some instances not even returning
nationals, the airline industry started

"This became the first step on a long
and arduous path to establish the
necessary permissions and protocols
we now have firmly in place.
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configurations
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•Versatile: Dual Frequency
transmission & Pipeline
survey mode

The sixth Seaeye Tiger-N joins a fleet of nuclearenvironment enabled Seaeye Tiger-Ns, deployed to

Two Sabertooths on the back deck.
Image: Christian Katlein, Alfred Wegener Institut
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3D@D PATENT
3D at Depth, has received a new
patent "Systems and Methods for
Monitoring Underwater Structures,"
from the U.S Patent and Trademark
Office. The patent's claims focus
predominantly on leak detection and
identifying changes to surfaces and
volumes on and around underwater
assets via the company's patented
active optical measurement device.

Optical TDR
version now
available

No blind spots

STR IXBLUE INVESTMENT

•Compact Size: 77 x 33 cm

E!

US

D10 DYETECTOR.

NEW!

No Personnel

The robust Seaeye Tiger design has a 20-year
record of working in challenging conditions around
the world and has the thruster power and ability
to manoeuvre in tight spaces with agility and
precision.

MAGE AN

At every point eDNA detected
more species than netting did, and
interestingly this is especially marked
further out from the coast – even
though the water isdeeper and
everything more dilute – the dropoff in efficiency in this larger, deeper
environment affects netting much
more than eDNA.

"Once we match the DNA
sequences found in the sample with
a reference database of taxonomic
fauna, we can get a very good idea
of the biodiversity.

"The idea of the technique is to

The new Tiger-N replaces the Tiger-N used for
training and as an operational spare, which will be
redeployed to the Pile Fuel Storage Pond for cobalt
cutting operations, a key operational priority for the
Tiger-N robots.

•Light Weight: 21 or 26 kg

HCV220 heavy-duty cutter for

While the results of the survey can
take weeks rather than days, it can
generate information about many
different species within a community.
For animals living in the water, like
fish, the number of sequences may
give an indication of the relative
abundance of different species.

There are two main ways to detect
species’ DNA in a sample.

Pole Mount!

Built to survive in nuclear storage ponds, a sixth Saab
Seaeye Tiger-N robot has been ordered for the Sellafield
nuclear site.

MAGELLAN

by sight which can be both time
consuming and costly. "

Compact & Light

3400-OTS

SUB-BOTTOM
PROFILER

TIGER GOES
NUCLEAR

4
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Testing directly into umbilical terminations, the C-Kore
Subsea TDR eliminates the attenuation and reflections
of downlines, giving precise high-resolution fault
location on all subsea cables.
Automated

Saab Seaeye’s
nuclear-environment
enabled Tiger-N with
one of the seven
skid tooling options
needed to gather
and sort radioactive
nuclear fuel rods.

The Sabertooth is the world’s only hovering and roaming
multi-role vehicle.

EAK DE EC OR 6
C-Kore Subsea TDR finds
faults others can’t

Specially adapted by Seaeye and Sellafield
engineers for work in one of the most highly
corrosive environments on the planet, the proven
Saab Seaeye Tiger design was chosen for its
reliability in demanding conditions.
Such reliability is vital as it limits intervention by
operators for maintenance purposes, thereby
considerably reducing their exposure to the
hazardous environment.

new cable gripper. Developed in
consultation with international
certification body and classification
society, DNV GL, the CRT200 Gripper
allows the safe and controlled
recovery of damaged cable and
umbilical up to 8” (203 mm)
diameter. It can be used at any water
depth and has a lifting capacity of 20
tonnes.

INSTALLATION

• FibreFlex™ cable protection
system (CPS)
• PU / Composite bellmouths
• J‐tubes
• Subsea stability modules
• Bend restrictors
• Subsea cable analysis

gather and sort, metre-long, 15kg radioactive fuel
bars, for removal to long-term storage, among
other roles.

Lowered by helicopter, the Sabertooths will be sent
through a prepared hole cut in the ice to embark on a
160km search mission to find, survey and film the wreck,
believed to be 3000m (nearly two miles) underwater, its
precise location unknown.
Both Sabertooths are currently aboard an icebreaker with
the research teams, heading for Antarctica.

Webtool, has launched the HCV220
a heavy-duty cutter for steel wire,
cable and umbilcals.It can be used
either deck mounted or deployed
subsea mounted on an ROV. A

PCR TEST
TEST FOR
FOR BIODIVERSITY
BIODIVERSITY
PCR
Many of us spent 2021 driving
to strange car parks and shoving
ear-buds up our noses in the hope
of finding out that we hadn’t
contracted Covid that week and if
so, stopped us passing it on. The PCR
tests probably saved many lives.

NEW

Two Saab Sabertooth robots will go under the Antarctic
ice in the hunt for the wreck of the Endurance, sunk
during Shackleton’s ill-fated expedition in 1915.

The multi-role, 3000m rated, Saab Sabertooth is the
world’s only roaming and hovering robot that can operate
in both fully autonomous and tethered modes, enabling
fully flexible dual operations from a single platform fitted
with cameras, sonars and tooling.

Petrobras HISEP

WEBTOOL HCV220

3

2

C-Kore Subsea OTDR

8

High resolution

Production:
Sue Denham

Once the HISEP technology is proven, it
will also be possible to develop offshore
production units with smaller and less
complex gas processing plants, which
have lower construction costs and
deadlines, as well as lower operating
costs.

MacArtney global solutions
Denmark Norway Sweden United Kingdom France
Italy Germany Netherlands USA Canada Brazil
India Singapore China Australia

Cost eﬀective, reliable, integrated
buoyancy and protection solutions

Deputy Lord Lieutenant of North
Yorkshire, David Kerfoot, is getting
to know C-Kore Systems facilities in
York, quite well. In 2019, he was there
to present C-Kore with the Queen's
Award for Innovation. Three years
later, he was back, along with his
boss, the Lord Lieutenant of North
Yorkshire, Mrs. Johanna Ropner, this
time, with the Queen’s Award for
International Trade in his back pocket.

Editorial Assistant:
Noah Vale

Pilot testing is planned for the Mero
3 area, which is expected to go into
production in 2024. After two years of
testing, with the technology proven,
HISEP may be used in other areas, such
as Libra Central and Jupiter, where the
innovation has the potential to make
the production development project
feasible.
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The manufacturer is expected to be
chosen by August/2022 and that the
equipment will be installed in 2025.

Production:
Sue Denham

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

Designed and tested
to IEC standards

NEWS

HISEP

The contracting commenced following
onshore conceptual evaluations and
pilot tests to validate the performance
of the underwater pumps that will
reinject the CO2-rich gas into the
reservoir.
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Interchangeable and
reversible insert
configurations

Full ocean depth
capability

NEWS

Petrobras has started contracting
suppliers to execute the design,
construction, installation and testing
of HISEP, a technology patented by the
company that aims to separate and
reinject gas with high CO2 content
produced alongside with the oil. This all
happens on the seeabed.

Cover: Syvageo.com’s fleet
of autonomous seabed
tools delivering multi-site
geotechnical data in realtime, minimising technical,
commercial and schedule
challenges for offshore projects

Vol 15 No 5

Cost saving
modular design

27

NEWS

GENERAL
OCEANS
Nortek AS (Norway), Strategic
Robotic Systems (SRS) (USA) and
Blueprint lab (Australia) have merged
to form a common holding company,
General Oceans AS (G. O. ).
Each company will operate as G. O.
subsidiaries and continue to have
their own production, engineering
and sales.
The holding company, with
management services provided from
London, will facilitate collaboration
between the companies while also
being responsible for funding new
initiatives and providing common
services within finance, HR and
marketing.
Together, the three companies have
almost 200 employees and operate
across all major segments of the
ocean technology market. Revenues
in 2022 are expected to reach $63
million with a focus on vehicles,
actuators, and sensors.
Long term, the group aims to
achieve synergies in the areas
of sales, production and in the

WEBTOOL HCV220
Webtool has launched the HCV220,
a heavy-duty cutter for steel wire,
cable and umbilicals. It can be
either deck mounted or deployed
subsea mounted on an ROV.
As a deck mounted cutter, it can be
used for planned production cutting
of cable up to 220 mm diameter.
A key feature of the HCV 220 is an
integrated interlock, which ensures
that the blade cannot activate until
the anvil is fully deployed.

new cable gripper. Developed in
consultation with international
certification body and classification
society, DNV GL, the CRT200 Gripper
allows the safe and controlled
recovery of damaged cable and
umbilical up to 8” (203 mm)
diameter. It can be used at any water
depth and has a lifting capacity of 20
tonnes.

Weighing 320kg in the air, the
cutter uses 210 bar maximum
input pressure. Unlike other cutting
methods where there is a risk of
the item flexing during cutting and
either trapping or snapping the
blade, closing the guillotine’s anvil
locks the cable in position ensuring
the cut is completed successfully,
typically within a couple of minutes.
Webtool gas also developed a

joint development of intelligent, semiautonomous vehicles and sensor systems.

HCV220 heavy-duty cutter for

The merger is the result of an
18-month long process that
considered the best way to
develop an effective partnership
within the ocean technology
space.
Special emphasis was attached
to the idea of retaining a
quality staff, recruiting young
engineering talent to ocean
technology and allowing
innovative energy to flourish
while also preserving the
financial stability that comes
with being part of a larger
corporate structure.

The SRS Fusion ROV
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SABERTOOTH HUNTS
SHACKLETON’S ENDURANCE
a number of metre-long, 15kg radioactive fuel bars
for removal to long-term storage, among other
roles.

Two Saab Sabertooth robots will go under the
Antarctic ice in the hunt for the wreck of the
Endurance, sunk during Shackleton’s ill-fated
expedition in 1915.

Specially adapted by Seaeye and Sellafield
engineers for work in one of the most highly
corrosive environments on the planet, the proven
Saab Seaeye Tiger design was chosen for its
reliability in demanding conditions. Such reliability
is vital as it limits intervention by operators for
maintenance purposes, thereby considerably
reducing their exposure to the hazardous
environment.

Lowered by helicopter, the Sabertooths will be sent
through a prepared hole cut in the ice to embark
on a 160km search mission to find, survey and film
the wreck, believed to be 3000m (nearly two miles)
underwater, its precise location unknown. Both
Sabertooths are currently aboard the icebreaker with
the research teams, heading for Antarctica.
The multi-role, 3000m rated, Saab Sabertooth is
the world’s only roaming and hovering robot that
can operate in both fully autonomous and tethered
modes, enabling fully flexible dual operations from
a single platform fitted with cameras, sonars and
tooling.

Saab Seaeye’s
nuclear-environment
enabled Tiger-N with
one of the seven
skid tooling options
needed to gather
and sort radioactive
nuclear fuel rods.

Pole Mount!
Compact & Light

3400-OTS

SUB-BOTTOM
PROFILER

The new Tiger-N replaces the Tiger-N used for
training and as an operational spare, which will be
redeployed to the Pile Fuel Storage Pond for cobalt
cutting operations, a key operational priority for the
Tiger-N robots.
The robust Tiger design has a 20-year record of
working in challenging conditions around the
world and has the thruster power and ability
to manoeuvre in tight spaces with agility and
precision.

•Compact Size: 77 x 33 cm
•Light Weight: 21 or 26 kg
•Impactful: Up to 80m
penetration
•Wideband Chirp: Up to 4 cm
resolution
•Loaded: Pitch, Roll, Heave &
Depth Sensors
•Versatile: Dual Frequency
transmission & Pipeline
survey mode

TIGER GOES
NUCLEAR
Built to survive in nuclear storage ponds, a sixth Saab
Seaeye Tiger-N robot has been ordered for the Sellafield
nuclear site.
Two Sabertooths on the back deck.
Image: Christian Katlein, Alfred Wegener Institut

This Seaeye Tiger-N joins a fleet of nuclear-environment
enabled Seaeye Tiger-Ns, deployed to gather and sort,
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Cost eﬀective, reliable, integrated
buoyancy and protection solutions

FIBRE
OPTIC
TDR

Deputy Lord Lieutenant of North
Yorkshire, David Kerfoot, is getting to
know C-Kore Systems facilities in York,
quite well.
In 2019, he was there to present
C-Kore with the Queen's Award for
Innovation. Three years later, he was
back, along with his boss, the Lord
Lieutenant of North Yorkshire, Mrs.
Johanna Ropner, this time with the
Queen’s Award for International Trade
in his back pocket.
If he was paying attention in the
factory tour, he would have seen
the latest cable and umbilical testing
device from C-Kore. It is designed
for locating faults and discontinuities
within fibre-optic cables during fault
finding as well as proving new cables
during construction campaigns.
OPTICS
C-Kore have been very successful in
developing tools for testing subsea
cables and umbilicals, concentrating
on testing electrical insulation and
time domain reflectometry. In recent
years, however, the company has
noticed an increasing demand from
its customers to do optical testing.
"The new C-Kore Subsea OTDR
(Optical Time Domain Reflectometer)
is a compact automated tool for
testing subsea fibre optic cables,"
said Greg Smith, general manager at
C-Kore.
"We can configure it in advance but
it can also be easily set up in the field
by the end-user. It is simple to use,
automating the previously complex
work of operating an OTDR, and
thus does not require any specialist
personnel offshore.

C-Kore Subsea OTDR
"The unique design allows up to 12
fibre inputs to be tested from the
same configuration. Furthermore,
this can be done directly subsea,
eliminating the problems of deckbased downline testing, including
attenuation, offset, faulty downlines
and human error.
"As this testing is automated, vessel
time and personnel requirements are
reduced to achieve cost savings. The
unit can be deployed subsea to take
optical TDR readings directly once
installation is complete and prove
fibre health before hook-up."
The C-Kore Subsea OTDR is entirely
self-contained and does not require
any ROV integration. It is powered by
a high-capacity rechargeable battery.
Every result is data-logged and the
unit has built-in software
"When fault-finding, the OTDR is
used to precisely identify where
in the cable the fault resides,"said
Smith. "This knowledge can be
used to inform repair versus
replacement strategies. It can also
be used to evaluate spare fibre optic
channels to enable successful field
reconfiguration to mitigate faults,
without expensive cable repairs or
replacement.
"In operation, an ROV would take the
device and plug it into a manifold
or umbilical termination assembly.
Once inserted into the port, the test
is triggered by flashing ROV's lights.
It is compatible with a Siemens
DigiTRONf, Teledyne ODI Nautilus or
Seacon Hydralight connector types.

8

"The big advantages of the subsea tool
is that it can measure from the 'wet
end'. When trying to interpret from the
top, it often means looking 30km down
the line for a tiny signal to be reflected
back.
"Quite often, however, the problems
lie close to the end of the cable so it
is better to measure as near there as
possible, get a strong reflection and
probably identify the position down to
the nearest centimetre .
"Numerous pre programmed, tests are
carried out by emitting light pulses from
the tool to get a good broad range of
data. The tool is then recovered to the
surface and the software built into the
tool shows what is wrong and where
"The same challenges looking for
faults in electrical cables are mirrored
in optical cables," said Smith. "If it is
a clean break, this is often quite easy
to pick up because of a nice strong
reflection of depending on how it's
cleaved.
"If, however, there is a slight kink in
the line, it is possible that there might
be some degradation, enough to start
interfering with communications but
not enough to get a clear reflection
from the topsides of where the
problem is.
"The big challenge with the system isn't
the intelligence - it's a packaging, which
is why it's a larger tool. We have tested
the unit in our labs and have customers
at lining up to use it this summer so
hopefully we'll be getting some data
back soon.

FIXED WIND

FLOATING WIND

IN-HOUSE TESTING

• FibreFlex™ cable protection
system (CPS)
• PU / Composite bellmouths
• J‐tubes
• Subsea stability modules
• Bend restrictors
• Subsea cable analysis

• Buoyancy
• Bend stiﬀeners and restrictors
• Tether clamps
• Touch down ballast / protection
• Midwater arches
• Mooring buoys
• Subsea cable analysis

• Hydrostatic and mechanical
testing facilities

balmoraloffshore.com/renewables

4-TRACK TENSIONER
Maritime Developments (MDL) is manufacturing a new
4-track tensioner to support global pipe and flex-lay
operations. The design upgrades include an extended
track contact length of 4. 074m, together with increased
squeeze capability of 44. 7-tonne per meter per track,
which allows for an increased line pull capability of
51-tonne and an improved coefficient of friction (CoF) of
0. 07.
This allows for a larger spectrum of product to be safely
handled in horizontal or vertical orientation, or greater
range of water depths and sea-state windows to be
considered. The cylindrical design allows for two tracks to
open in vertical mode and a single track in horizontal or
inclined mode, offering optimised clearance for product
acceptance and abandonment.
The system has been designed in line with the DNV
Recommended Practice for Pipeline and cable laying
equipment, the DNVGL-RP-0232.
Maritime Developments
(MDL) new 4-track
tensioner

The new unit retains all the key safety and operational
features of its predecessor, including MDL’s unique Failsafe
Grip System, ensuring maintained grip on the handled
product even in the event of critical failure or power loss.
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PCR TEST FOR B I O D I V E R S I T Y
Many of us spent 2021 driving
to strange car parks and shoving
ear-buds up our noses in the hope
of finding out that we hadn’t
contracted Covid that week and if
so, stopped us passing it on. The PCR
tests probably saved many lives.
The Polymerase Chain Reaction
(PCR) test works by looking for
specific target molecules - in this
case Covid markers - and growing
them to a point that they can be
more easily detected.
A broadly similar technology can
be employed as an efficient way to
look for the presence of animal DNA
in a water sample. This can provide
an instant indication of whether or
not a particular species is present in
that area. This, when combined with
other environmental DNA (eDNA)
techniques, can provide important
biodiversity data.
Biodiversity has risen up the agenda
for governments, businesses,
financial institutions and civil
society, but measurement remains
a huge challenge and this limits our
ability to set meaningful targets for
protecting and restoring biodiversity.
"As part of the global series of
Conference of the Parties (COP)
climate change events, the world is
trying to commit to halting the loss
of biodiversity by 2030 and reaching
a restoration status by 2050,"
explained Dr Katie Cruickshanks
Digital Product Manager at
NatureMetrics.
“The problem is that measuring
biodiversity is difficult. Conventional
methods rely on identification

by sight which can be both time
consuming and costly. "
Biodiversity monitoring usually
requires large expert teams in
the field which is expensive, has
health and safety concerns and is
weather dependent. Importantly,
many species are hard to detect
with the result that biodiversity data
and monitoring datasets are often
incomplete.
Over recent years, however, a new
tool - environmental DNA monitoring
- has become of considerable
interest to the community.
ENVIRONMENTAL DNA SAMPLING
The environment is full of DNA,
which exists in the form of whole
organisms, body parts, and animal
by-products such as faeces, urine,
mucus, skin etc.
There are two main ways to detect
species’ DNA in a sample.
The first is a single-species test,
called qPCR, designed to reveal the
presence or absence of a particular
target species in a sample. Analysis
of the sample is quick to carry out
and results can be particularly useful
for detecting invasive species, or
protected species.
An alternative to a single-species
test, or qPCR, is a multi-species
test called metabarcoding. This
sequences all the DNA within a
sample and provides a list of all the
species from a particular group, such
as mammals or fish, whose DNA is
present in the sample.
"The idea of the technique is to
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extract the total DNA from sample,"
said Cruickshanks. "Even if this only
means a single strand of DNA, we
can amplify this sample to produce a
workable volume. We can then match
the sequences produced against our
reference libraries.

generate information about many
different species within a community.

"The technique we have devised is
based on using primers or molecular
templates that we have developed
in-house. These allow any loose DNA
strands, with the desired sequences,
to latch onto them. If the sequence
matches the target, a fluorescent
marker notifies the observer of a
successful pairing. "

“The technique is now getting
sophisticated. In a recent project
with citizen scientists along the
Mozambique coastline, fishermen and
women took 41 water samples and
detected over 300 species including
tropical reef fish, herring, anchovy,
seahorses, flying fish, flatfish and
many more.

This breakthrough technique has been
driven by specialist eDNA company
NatureMetrics. In the past 7 years
since it started operating, the company
has expanded to a team of 90 and has
used this technique to analyse samples
from more than 65 countries.

Across the world, we are discovering
species and understanding how
many different types of fauna cohabit
in a given area and importantly,
we are understanding how these
communities change in response to
positive actions such as restoration or
in response to damaging impacts such

"In that time, we have developed a
number of different primers to detect
the presence of a range of specific
triggers, from general vertebrates,
through animal classes such as insects,
right down to species levels in some
cases," said Cruickshanks.
"We are presently designing markers
for sharks and turtles, crayfish – even
fungi and in particular, different
invasive species.
"Once we match the DNA sequences
found in the sample with a reference
database of taxonomic fauna, we
can get a very good idea of the
biodiversity.
While the results of the survey can
take weeks rather than days, it can

For animals living in the water, like
fish, the number of sequences may
give an indication of the relative
abundance of different species.

SWEDISH STUDY
In one study from the Swedish
Archipelago, eDNA sampling

Water is forced through a filter to collect the DNA from the sample
as disturbance or pollution.
“The process we used is to take a
water sample, typically filling a twolitre bottle of water. We then force
the water through a filter to collect
the DNA from the sample.
eDNA analysis is transformational for
two main reasons. The main reason

was carried out in parallel with
net fishing. Nets were deployed
overnight and the catch compared
with the results from a single 3lit
eDNA sample at each of 18 points.
At every point eDNA detected
more species than netting did, and
interestingly this is especially marked
further out from the coast – even
though the water is deeper and
everything more dilute – the dropoff in efficiency in this larger, deeper
environment affects netting much
more than eDNA.
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is the accessibility. We don’t need
biodiversity experts to visit the areas
to carry out the sampling. We don’t
even need 2-litre bottles of water to
be sent around the world.
Instead, filters can be simply
sent by on-site contractors, Local
stakeholders, Park rangers, or even
independent third-party teams
conducting due diligence.
The second feature is the
comprehensiveness of the
technique.
“The user may set out to look for
one species or group but within
the samples collected, they
actually capture the whole biome,
from microbiome to charismatic
megafauna. We always have enough
DNA volume from each sample to
run a number of different analyses
targeting different groups and can
archive this in case our clients want
to return to it at a later date. "
NatureMetric will be on stand R153
at the Oceanology International
conference in the Excel in London.

MAGELLAN

THE VOYAGE OF MAGELLAN

FROM HARSH AND REMOTE OPERATIONS TO RE-THINKING GEOTECHNICAL SITE INVESTIGATION

Magellan Ltd specialises in ultradeep-water ROV operations in
remote locations with long supply
chains and personnel transfers.
Periods of normal operation in
remote locations (often 5-7 days
from the nearest port) require
forward planning of the supply chain
and exceptional attention to safety.

to shut down,"
explained McAllister.
"It became apparent
that commercial
travel for the crewchanges in Cabo
Verde was not a
sensible option. With
the close confines of
commercial aircraft
presenting increased
infection risk and
the instability of
flights operating
this was something
that needed to be
more closely managed and tightly
controlled.

Like many other companies
Magellan has been recently forced
to consolidate and adapt.
"Our crewing processes and project
resupply became vulnerable as
the COVID virus rapidly spread
throughout the world," said
Magellan Managing Director,
Richard Parkinson. Unlike many
others, however, Magellan has
maintained operations with no
significant change to crew-change
patterns throughout this period.
This is a testament to the creativity,
perseverance, and management
skills of both the onshore and
offshore management teams.
"Both sides handled the
unpredictable environment in a calm
and professional manner, offering
solutions where others found
obstacles. The nature of Magellan
at its core is radical, adaptive and
flexible so this was seen as an
opportunity to really test those
traits."
During the winter of 2019 / 2020,
with the vessel Freya operating
out of Praia, Cabo Verde, the first
reports of a SARS like virus started
coming out of China. This spread
to the first reported European case
of COVID-19 being confirmed in
Bordeaux, France, during January

"We made the decision to use a
Charter plane from Denmark, with
a stop in the UK and then on to
Praia. This had an added benefit of
also being able to also carry freight
securely to and from the vessel.
"The first few crew changes
performed under these conditions
were both strict and surreal at the
same time, however, this laid the
groundwork for a new standard
at Magellan. It effectively allowed
operations to continue throughout
the heightened period of COVID-19
and indeed, to-date!

Freya

of 2020. Initially, most countries
expected this latest virus outbreak to
be similar to the 2003 SARS outbreak
which had minimal impact in
comparison to the current situation.
"A crisis management team was
pulled together within Magellan to
consider all aspects of the operation,
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with the priority of safely getting
the offshore crew home at the next
scheduled port call and the relief
crew to the vessel," explained
McAllister, Director of Operations.
"Additionally, it was vital to ensure
the integrity of the supply chain
and to maintain a steady stream of
spares and equipment."

Once these processes were
established, Magellan decided that
it would push forward with safe and
comprehensive plans in place.
"As governments closed borders to
all but returning nationals, and in
some instances not even returning
nationals, the airline industry started

"This became the first step on a long
and arduous path to establish the
necessary permissions and protocols
we now have firmly in place.
"The management worked hard to
acquire permissions from various
government bodies within the UK,
Denmark, Portugal and Cabo Verde
covering the flights and transfer of
personnel between locations. "
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Air crew change
Part of the Risk Management
Procedure was to use regional
airports where crew could be safely
staged prior to departure.
"They were asked to isolate at home
for 7 days prior to travelling, with
a follow up PCR test performed
24 hours prior to leaving home"
continued Parkinson. "Subsequently,
as lateral flow tests became
commonplace as a control measure,
frequent testing was performed by
everyone leading up to departure.
"One of the eerie aspects of the
early crew-changes was, as some
of our crew experienced, walking
through normally crowded airports
such as Heathrow and seeing them
completely deserted, then going on
to board an aircraft with only 1 or 2
other passengers. "
As part of the agreement with
Cabo Verde and to assist the Health
Ministry with their management
regime, Magellan flew in needed
medical supplies on the charter
flights providing a valuable lifeline
of PPE to an area that had been

E
PL
M
SI
TO

C-Kore Subsea TDR finds
faults others can’t

MAGELLAN
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Testing directly into umbilical terminations, the C-Kore
Subsea TDR eliminates the attenuation and reflections
of downlines, giving precise high-resolution fault
location on all subsea cables.
Automated

NEW!
Optical TDR
version now
available

No Personnel
High resolution
No blind spots

FA U LT- F I N D I N G • C O N S T R U C T I O N • D E C O M M I S S I O N I N G

Deepwater ROV launch
effectively cut off from a regular
supply.
On arrival in Praia the crew travelled
in a quarantine ‘bubble’, moving
from the aircraft to waiting buses
and directly onto the vessel as a
quarantined group. The reverse was
applied to the departing crew, thus
ensuring the absolute minimum
contact between our arriving
personnel and the local population
to eliminate the possibility of
Magellan crew bringing the virus
to the island and vice-versa. It was
not without concerted efforts and
persistent coordination that this
level of operation has succeeded.
"As the off-signing crew returned
home the management followed
their movements through regular
WhatsApp updates as they passed
the key stages of the return journey"
said Sophie Anderson, Operations
Coordinator. "In a chapter almost
out of a John Le Carré novel, two

crew members returning to Romania
were required to transit through
Sophia, driven to the border in a taxi,
where they walked across to be met
on the Romanian side and then driven
home. "
Working through the challenges
presented by COVID has demonstrated
and reinforced the adaptability of the
management team.
"The approach has required ‘out of
the box’ thinking and radical solutions
at times," said Thomas Goodacre,
Supply Chain Manager. "Supply chain
management is planned in advance
and there is no limit to the logistic
dexterity of our capabilities.
"With this in mind and building on the
management teams extensive prior
experience with geotechnical site
investigations, Magellan’s path flows
naturally into the re-evaluation of a
growing industry we are looking to
strategically position ourselves in.
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"Targeting zero harm to the
environment Magellan will bring
the culture of harsh, remote area,
ultra-deep-water operations to
Geotechnical Site Investigations. This
will in turn reduce the unit costper-area-sampled and widen the
operating season.
"As a permanently-mobilized,
remotely-operated unit it both
reduces the mobilisation costs and
decouples the sampling unit from
vessel motion. Using the remotelyoperated Gregg Seafloor Drill this
leads to our experienced personnel
using cutting edge technology and
trialling new landscapes.
It's with this sense of achievement
we move forward. The knowledge
gained leads to an improvement in
not only our operating capabilities,
but our subsea expertise as well. This
fresh, innovative approach is what
we aim to bring to Geotechnical Site
Investigations. "

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

STR IXBLUE INVESTMENT
Subsea Technology and
Rentals (STR) is continuing
its investment in iXblue
subsea navigation systems and
strengthening its global rental
fleet.
This notably includes the
acquisition of iXblue’s long
baseline (LBL) system Canopus
– making STR the first rental
company to offer the system for
hire.
Part of iXblue’s sparse
LBL solution, Canopus
brings together intelligent
transponders, Ramses
transceivers, Inertial Navigation
Systems(INS) and Delph Subsea
Positioning Software. It is also a
third-party friendly solution able
to be easily integrated within
existing operational fields.

The addition of iXblue’s
Rovins and Rovins Nano
Inertial Navigation Systems,
as well as Gaps M5 ultra
short baseline (USBL) system,
furthers STR’s investment in
these technologies. The new
systems join their global rental
pool available from their five
international service hubs.
An asset for offshore wind
farms, Gaps M5 is a ready-touse and calibration-free system
that offers accurate location,
positioning and horizontal
tracking of subsea assets.
It integrates an Attitude and
Heading Reference System
(AHRS) for stable heading roll
and pitch compensation and a
true north reference.
Canopus
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www.c - kore.com
C-POWER
C-Power has announced plans
to commercialise its kilowattscale ocean energy and data
solutions and develop larger
megawatt-scale products.
By harnessing the immense
power available in ocean
waves, C-Power’s proprietary
technologies can contribute
to decarbonisation for
both onshore and offshore
applications, according to the
company.
The Series B-2 capital will
fund C-Power’s plans to
develop and demonstrate
its larger-scale systems on
an advanced timeline, with
plans to bring the StingRAY to
market by 2024.

LEAK DETECTION

E M P O W E R I N G

D10 DYETECTOR

3D@D PATENT
3D at Depth, has received a new
patent Systems and Methods for
Monitoring Underwater Structures,
from the U. S Patent and Trademark
Office. The patent's claims focus
predominantly on leak detection and
identifying changes to surfaces and
volumes on and around underwater
assets via the company's patented
active optical measurement device.

D10 DyeTector.

OceanTools, the launched what it
claims is the world’s most powerful
dye, leak & cement detection system,
the D10 DyeTector.
Based on the successful OceanTools
D7 & D8 DyeTectors proven on
numerous subsea campaigns globally,
the D10 contains optical components
to detect the three primary dyes
used for underwater detection
–rhodamine, ultra-violet and
fluorescein. As well as being able to
find leaks from subsea infrastructure,
the D10 can be used to detect dye
added to cement during drilling
operations.
Available for rental or purchase,
the OceanTools D10 DyeTector has
a compact titanium and sapphire
viewport, with a standard depth
rating of 6000 metres. The D10 is
controlled by an enhanced version

of the user-friendly software that was
developed for the earlier series of
DyeTectors. The software displays the
detected dye in a clear and
unambiguous scrolling display with
the ability to record data and set
thresholds to automatically trigger
alarms.
Kevin Parker, Managing Director,
OceanTools, commented “We are
thrilled to launch this world leading
DyeTector. With the ability to detect
all three dye types in a single unit, the
D10, offers our customers a reliable
solution providing them with the
confidence it will detect any leak or
dye they’re trying to find. ”
OceanTools also currently have in
development a 1000m depth rated
unit, even more compact in size
to provide a solution for Observation
Class ROV market.
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3D at Depth collects and processes
four-dimensional data in line with
client requirements, including
millimetric three-dimensional data
taken over time (fourth dimension).
The same technique can be used for
leak detection and making surface
and volume measurements. This
three-dimensional information can be
compared to data collected at later
points in time to help clients identify
whether there's been a change in their
underwater assets, including surface
and volume, as well as absolute or
relative spatial orientation changes to
their underwater structures.

WIRELESS UNDERWATER INITIATION
Sonardyne has launched a wireless
underwater initiation capacity with
the aim of improving the safety and
efficiency of unexploded ordnance
(UXO) clearance during offshore
energy projects.

disposal (EOD) teams to send a
wireless, acoustic command from their
vessel, safely initiating a shock tube
detonator. Recent demonstrations
were conducted over distances in over
1000m away.

The Initiation Transponder 6 (IT 6) is
designed to be connected directly to a
remotely deployed, non-electric mine
neutralization device, such as a Viper
MDS from ECS Special Projects.

IT 6 is based on Sonardyne’s Wideband
2 digital signal technology, which
offers a long-range underwater
wireless communications link. The
development means that technicians
no longer need to wire UXO
neutralisers up to signal relay buoys on

This allows explosive ordnance

Given the numerous variables that
can affect underwater assets, 3D
at Depth's data provides a valuable
solution to monitoring these multimillion-dollar assets. This 4D data
empowers clients to make informed
decisions on active or retired
underwater assets.
By condition monitoring assets over
time and detecting changes with
forward-looking failure projections,
the variances can be addressed before
they become issues. Monitoring the
operational conditions of subsea
assets during their planned life span
can greatly contribute to the option
of redeployment or field extension
considerations.

Unexploded ordnance (UXO) clearance
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the surface and are not restricted to
good weather and daylight for setting
up an initiation operation.
According to Sonardyne, the
technology is small, lightweight and
designed to be placed by an ROV or
diver for both high order detonation
and low order deflagration. It features
multiple layers of security to prevent
unintended activation, including a
hydrostatic switch, which only allows
the unit to be armed when a predetermined depth has been reached.

SONAR

6205S2 SWATH
BATHYMETRY &
SIDE SCAN SONAR

AUTOMATED CABL E TRACKING

SEABAT T50ER

Coda Octopus has automated its
solution for real time tracking and
monitoring of cable laying operations
including the cable touch down point.

WAMS Subsea Technology Solutions have acquired a high resolution SeaBat T50
Extended Range multibeam echo sounder from Teledyne RESON, to be installed
on an iXblue DriX USV Extended Gondola.

Coda Octopus’ sonar series,
Echoscope and Echoscope PIPE, are
used in numerous offshore renewable
projects to monitor, in real time
3D, the installation of underwater
cables, monitoring and providing the
touch-down point for cable laying
operations.
The 6205s2 Swath/
Bathymetry

EdgeTech has recently introduced
the 6205s2 Combined Swath
Bathymetry & Side Scan Sonar
System.
Building on the success of the
popular 6205 and 6205s systems,
EdgeTech has redesigned the 6205s2
and achieved a more compact and
lighter package with additional
features and benefits including the
options for an integrated INS, the
higher resolution frequency pair of
850/1600 kHz, and EdgeTech’s gapfill side scan output
The EdgeTech 6205s2 produces
real time, high resolution, three
dimensional maps of the seafloor
while providing an enhanced and
fully integrated swath bathymetry
and dual frequency side scan sonar
system.
The new 6205s2 is unrivalled in its
swath coverage in shallow water
when compared to other single
head bathymetry-only systems.

The system offers co-registered dual
frequency side scan and bathymetry
with swath coverages up to 200°
with a selection of equidistant and
equiangle output options.
Additionally, the 6205s2 is the only
bathymetry system to now offer
EdgeTech’s motion tolerant side scan
sonar feature for operation in more
adverse weather conditions.

Until the introduction of this
automated process, the task of
identifying and logging the cable
touch down point was performed by
the Echoscope operator by manually
clicking on the cable touchdown point
– both labour intensive and subject to
operator’s interpretation.
The new method means that the
Echoscope operator now guides the
initial cable position by seeding a few
points on the cable, after which the
automated cable tracking software
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In addition to displaying the current
tracked position and status, the global
cable tracking solution provides
comprehensive output of real-time
data for integration with third party
systems such as survey systems
and vessel navigation to ensure the
entire project has real-time cable
monitoring data.
For cable laying operations in deeper
waters, it is often the case that only
partial views of the cable can be
captured by the Echoscope sonar.
Where the portion of the cable
touching the base is not visible
thereby preventing the user from
obtaining measurement data
our new global tracking solution
simultaneously analyses the cable
and detected seabed positions
and computes the predicted and
approximate cable touch down point
between the cable and the seabed.

The SeaBat T50 Extended Range is fully frequency agile from 150 to 420 kHz,
allowing for extremely high-resolution surveys in very shallow waters and
with the
capability to
operate out to
about 900m
water depth.
The SeaBat
T50 Extended
Range is
designed
for very fast
mobilization
on any type of
survey vessels,
securing
minimal
interfacing
and low space
requirements
– or it can be
installed as
a permanent
installation in a sea chest or on a hoist
system.
The sonar system has the advanced
tracker designed to give truly handsfree sonar operations, optimizing
results while reducing operator
workload. Resultant data is
noted to be exceptionally
clean, minimizing
processing time in turn
speeding up production of final survey
deliverables.

The new 6205s2 is ideally suited to
compact USV (unmanned surface
vehicles) projects, especially those
looking to achieve bathymetry, side
scan and sub bottom profiler datasets
with a single data-pass.
The 6205s2 incorporates EdgeTech’s
Full Spectrum technology to
exceed IHO SP-44, NOAA and
USACE specifications for feature
detection and bathymetric point data
uncertainty. The data outputs of the
6205s2 are accepted by most thirdparty acquisition and post processing
software packages.

tracks and records the cable touch
down point.

This is the first time the SeaBat T50-ER is being installed on
an unmanned platform. .
SeaBat T50 Extended Range
Echoscope sonar output
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The Valeport miniIPS2

POWER STORAGE

and uvSVX offer
operationally specific
interchangeable

BATTERY STORAGE
By the year 2050, says University of
Groningen spin-off company Ocean
Grazer, offshore power generation
will exceed 1200GW or 25% of the
present global power generation
capacity. By then, it predicts, power
production will be dictated by the
weather conditions.
A characteristic of the wind sector is
that during storms, generators can
peak simultaneously and the peaks
in renewable power production will
require large scale energy buffering.
To solve this problem, the group has
proposed the Ocean Battery energy
storage solution. The patented
Ocean Battery consists of three main
sections.
At the heart lies the pump
mechanisms based on proven and
reliable hydro dam technology. This
concrete diver-accessible body is
mostly installed under the seabed.
Radiating out from the base are
one or more large rigid tanks, again
placed in trenches excavated in the
seabed and subsequently covered.
These rigid tanks contain water.
Meanwhile lying on the seabed, are
placed a commensurate number
of flexible bladders which are
connected to the upper part of the
central pump housing.

that deliver enhanced
accuracy for specific
depth ranges.
These field-swappable
sensor heads make
it easy for users to

miniIPS2 & uvSVX

select the correct

The next generation of
interchangeable pressure sensors

pressure range for

To f ind out more contact sales@valeport.co.uk
+44 1803 869292 | www.valeport.co.uk

at any depth.

their work and offer
increased accuracy

Ocean Battery
effectively stores potential energy
in the form of water under high
pressure.
When there is demand for power, a
valve is opened and the hydrostatic
weight of the water column pushes
down onto flexible bladders, driving
the water back into the low pressure
rigid reservoirs. In doing so, this
passes through multiple hydro
turbines to generate electricity.
Depending on the power ratio
required, additional machine rooms

ENERGY STORAGE
The wind turbines at the surface
export as much power as possible to
shore. Any excess energy is used to
drive the subsea pumps.
These are used to pump the water
previously stored inside the rigid
reservoirs, into the flexible bladders
on the seabed. The diaphragm

pressure transducers

Ocean Battery discharged
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within the a vertical shaft can be
integrated in the design. Such
systems can be fully charged and
discharged in half an hour.
Alternatively, it is possible to use
a lower gearing ratio to allow bulk
shifting to even out the generation
peaks over a longer time period.
The optimal choice of the storage
volume (MWh) and storage capacity
(MW) depends on project specifics
and local market conditions. The
storage volume can be sized by
connecting the exact amount of
rigid reservoir elements, each with a
storage volume of 10 MWh, to create
the desired storage volume.
The storage capacity that is infinitely
scalable to Giga Watt hours scale.
It is efficient, has low maintenance
costs. Importantly, it does not rely
on expensive and environmentally
damaging battery materials.

KRAKEN $4. 8 MILLION SUBSEA BATTERY
Kraken Robotics has received an
order for subsea batteries from
a US defence industry customer,
for integration on Autonomous
Underwater Vehicles (AUVs).

Kraken’s hot swappable batteries are
modular and include an integrated
battery management system within

each battery module which provides
a very high level of redundancy and
safety to the vehicle.

The order is valued at $4. 8
million with deliveries occurring
in 2022.
Kraken’s SeaPower 6000m
rated pressure tolerant
batteries are based on Kraken’s
unique pressure tolerant gel
encapsulation technology for
lithium polymer batteries.
This provides an attractively
priced, environmentally friendly,
and superior energy density
alternative to the traditional oil
compensated batteries commonly
used for deep subsea battery
applications.

Kraken’s SeaPower 6000m rated pressure tolerant batteries
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POWER STORAGE

STILLSTROM
Maersk Supply Service, has launched
Stillstrom, an offshore vesselcharging venture to support the
decarbonisation of the maritime
industry by eliminating idle
emissions.
Together with Ørsted, Stillstrom
plan to demonstrate the world’s first
full-scale offshore charging station
for vessels at an offshore wind farm,
scheduled for installation later this
year.
The company will deliver offshore
electric charging solutions to vessels
at ports, hubs and offshore energy
operations. “Stillstrom”, meaning
“quiet power” in Danish, is an earlystage technology spin-out, whose
full-scale product launch will be the
first-to-market in offshore charging,
enabling idle vessels to power from
clean electricity.
Offshore charging for idle vessels
is critical to facilitating the
decarbonisation of the maritime
industry, since it allows vessel owners

to replace fossil fuels with electricity
while being safely moored to the
charging buoy.

The charging buoy itself is large
enough to charge an SOV-sized
battery- or hybrid-electric vessel.

The first full-scale charging buoy
will, as previously announced, be
demonstrated with offshore wind
leader Ørsted in Q3 2022. The power
buoy will supply overnight power to
one of Ørsted’s Service Operations
Vessels (SOV), thereby supporting
Ørsted’s target of climate-neutral
operations in 2025. Ørsted will be
responsible for the
grid integration of the
charging buoy.

The same solution will be scaled and
adapted to supply power to larger
vessels, enabling vessels of all sizes
to turn off their engines when lying
idle. By substituting fossil-based
fuels with green electricity, virtually
all emissions and noise pollution are
eliminated while the buoy is in use.

Ørsted intends to make
publicly available any
intellectual property
generated during the
design of the buoy’s
integration into the
offshore wind asset, to
maximise the potential
uptake of this carbonreducing innovation
across the offshore
wind sector.

ENERGY STORAGE
GRANT
Stillstrom

Subsea 7 and technology partner
FLASC have been awarded a for £471,
760 grant from the UK government
as part of the Longer Duration Energy
Storage (LODES) Competition, to
further develop an innovative offshore
energy storage system.
The competition recognises the
transition to increasing wind
generated renewable energy, which
presents growing opportunities for
storage systems that support a secure,
flexible and reliable electrical power
supply.
The PowerBundle concept will
combine FLASC’s proprietary HydroPneumatic Energy Storage (HPES)

Hydro-Pneumatic Energy Storage
technology and Subsea 7’s subsea
their proposed technologies to prepare
pipeline bundle technology, resulting in for potential deployment on the UK
a scalable and robust offshore energy energy system.
storage solution.
Successful proposals will receive
The competition will be delivered
further funding for phase 2, to build
through two phases. In phase 1,
and test a grid connected full-system
projects will be expected to mobilise
demonstrator.

Floating power buoy
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ROV

Empowering
autonomous
navigation.

SIMULATION
When Covid first struck in 2019,
Scandinavian inspection company
and VideoRay agent, EraMarine,
went into lockdown. Unable to meet
clients, they started work developing
an ROV simulator. This simple, low
cost software is now available.
“Good ROVs are relatively expensive,
and getting the most out of them
requires training," said Managing
Director Edvin Tousi. “We developed
a system that can be downloaded on
a computer and used with a joystick
or Xbox controller.

Simulation screen

During the development, EraMarine
worked closely with Greensea, the
company that provides the control
software for VideoRay and other
vehicles. They reportedly provided
useful input to the project.

vehicle follow on the screen. Below
this, is a log while on the far left are
the software's control icons. "

The simulator screen is divided into
a number of sections, although each
window can be viewed separately.
In the classic version, a heading
compass can be viewed across the
very top, while the altitude, provided
by a Doppler velocity log reading,
can be seen along one side. The right
hand side of the screen occupies
a sonar image and below that, the
view from a camera.

“The simulation starts from selecting
one from a menu of VideoRay
models," said Tuosi. "When selecting
the Defender, for example, the user
has six scenarios to choose from.

“It is possible to set resolution of
the sonar to match that installed on
the actually ROV," said Tousi,"and
the screen visibility can simulate
whether the water is murky or not.

Alternatively, in a Search and Rescue
mission, the pilot is required look
around a given area constrained by a
box or border on the map.

"Even grabbing the block can be quite
challenging as the user has to learn how
to operate the manipulators and how
sensitive they are. They have to both
rotate the arm and activate the grab
function," said Tousi.

"If the pilot successfully cues the
mission, the ROV will search across
the area automatically. The pilot may
then be required to return to the
place it started, either manually, or
automatically by selecting the correct
command.

"We often get feedback from companies
asking us to edit the software, add or
even remove sensors if they aren't
included in a model. We can easily
change the sub menu, eg, to show
images for pitch and roll and other
missions.

"Just like the real vehicle controls,
the rest of the screen occupies a
grid map. This allows the user to
set waypoints for the ROV to travel.
Likewise, it is possible to take a point
drag it somewhere, and see the

An important part is the ability to
simulate missions.

"In a typical exercise – a Wind Farm
Landing – the pilot may be required
to look up and down, possibly
changing the full screen into a sonar
or map.
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“Many users of the VideoRay Defender
are not full-time pilots, but have other
jobs like fire fighting or in the Coast
Guard. This system allows them to train
when they are not on active duty. It
also allows more than one person to be
trained.
In order to introduce the element of
competition between prospective
pilots, the software designers have
incorporated puzzles. In one, for
example, 100m down and out of normal
visibility, there is a simple challenge
to use a manipulator to place a solid
volume in a receptacle.

Inertial Navigation
Systems for all AUVs
Delivering unrivaled
performance in the most
extreme subsea environments.
0.01° Heading
0.01° Roll & Pitch
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USV

UNCREWED SURFACE VESSELS

An Uncrewed Surface Vessel (USV) was launched by XOCEAN off
the Co. Louth coast, to undertake an environmental survey of
the seabed in collaboration with Dundalk Institute of
Technology (DkIT).
This is the first time an uncrewed vessel has operated in Irish
waters and represents a major step forward in reducing the
carbon footprint associated with offshore survey operations.
Ireland is fast-tracking the development of its offshore wind
sector in line with commitments to increase offshore wind
capacity to 3. 5GW as part of the government’s ambitions to
deliver 70% of electricity from renewable sources by 2030, as
a result of the 2019 Climate Action Plan. This environmental
research survey, utilising multi-beam echo-sounder sensors will
be used to characterise the seabed in this area of the Irish Sea.
The uncrewed vessel is 4. 5 m in length and half its weight
(750kg) but emits just one thousandth of the carbon typically
produced by traditional offshore survey vessels.

Fugro has ordered a SEA-KIT XL Class
Uncrewed Surface Vessel (USV) for future
North Sea operations. The 18m USV, the
first of its kind, will be built at SEA-KIT’s
expanding UK production facility on the
Essex coast.
The SEA-KIT XL USV has a 7-tonne payload
capacity and powerful bollard pull, making
it suitable for towing spreads and larger
sensors.
The vessel can launch and recover a wide
variety of remotely operated vehicles
and payloads, has fully redundant station
holding capability, Cat 0 operations for
unrestricted use and a large lithium UPS
supply for ship systems.
This build will feature the latest
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developments in uncrewed systems
technology, including the next
generation of SEA-KIT’s proven
proprietary remote helm USV
control and surveillance platform.
The Blue Eclipse is the first 18m
USV in an anticipated global series
of long endurance and more
capable USVs that will be deployed
in the offshore energy sector
with comparable ROV inspection
performance to regular DP2
vessels.
The vessel is equipped with the
Fugro Blue Amp electric eROV
and is capable of being operated
from one of nine global remote
operations centres (ROC).

Jan De Nul Group has ordered
Maritime Robotics' hybrid Mariner
Unmanned Surface Vehicle (USV)
as the first step towards unmanned
and autonomous offshore survey
operations.
Named Beluga 01, this vessel will
sail under the Luxembourg flag
and be deployed for worldwide
hydrographical and environmental
surveys on marine and offshore
construction projects.
The Beluga 01 is based on the
innovative Maritime Robotics'
Mariner class USV, which for
years has proven its mobility and
seaworthiness for data acquisition
under rough conditions. Maritime
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Robotics' system convinced Jan De
Nul of its well-engineered highquality design, based on 10 years
of experience. It is a user-friendly,
cost-effective and low-risk platform
for data acquisition at sea as an
alternative or adjunct to larger
manned vessels.
The Beluga 01 is equipped with a
fully redundant hybrid propulsion
system. The prime source of
propulsion is a diesel engine that is
mechanically coupled to the water
jet. Alternatively, the vessel can be
operated in full electrical mode.
The additional electrical Torqeedo
propulsion, installed parallel to the
main propulsion, can manoeuvre
the vessel in sensitive marine areas.

USV

ITSASDRONE

SAILDRONE

www.oceantools.co.uk

The Spanish ( Basque Region) scientific and
technological research centre AZTI has developed
a new Autonomous Surface Vehicle (ASV) for
carrying out research long term on the sea
surface . Called ITSASDRONE has completed the
first sea trials.

85M ROBOTIC VESSELS

The vehicles was manufactured by Branka
Composites .
The AUV operates totally on renewable energy in
the marine environment and with a zero emission
propulsion system. The applications of the drone
may range from oceanographic, meteorological
or biological research to control by marine
authorities, including target monitoring.
The vehicle will be reportedly used at the Biscay
Marine Energy Platform (BiMEP) around Wello’s
Penguin wave energy device, to monitor the
potential reef effect of the presence of structures
in the surface of the water, AZTI said.
Having undergone real sea tests in summer of
2021, additional trials with ITSASDRONE will
be done at BiMEP test site to identify the best
configuration in terms of a compromise between
the autonomy of the device and the navigation
speed so that it is enough to counteract the
effect of currents and wind, according to
developers.

Saildrone SD1045
The Saildrone Explorer SD 1045 was recently directed into the
midst of Hurricane Sam and in doing so had to battle 50-foot
waves and winds of over 120 mph to collect critical scientific
data and, in the process, is provide a completely new view of
one of Earth’s most destructive forces.
Equipped with a specially designed “hurricane wing” enabling
it to operate in extreme wind conditions, SD 1045 was tasked
with, collecting real-time observations for numerical hurricane
prediction models, which are expected to yield new insights into
how large and destructive tropical cyclones grow and intensify.
SD 1045 is one of a fleet of five “hurricane” saildrones that
have been operating in the Atlantic Ocean during this hurricane
season, gathering data around the clock to help understand the
physical processes of hurricanes.
This knowledge is critical to
improving storm forecasting
and is expected to reduce loss
of human life through allowing
better preparedness in coastal
communities.
The saildrones provide data
directly to NOAA’s Pacific Marine
Environmental Laboratory (PMEL)
and Atlantic Oceanographic
and Meteorological Laboratory
(AOML), Saildrone’s partners in
this mission.

ITSASDRONE
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Ocean Infinity has contracted VARD
for the design and construction
of a new series of six 85m robotic
multi-purpose offshore vessels,
all of which will be operated from
shore and will eventually utilise
green ammonia as fuel. This will
take Ocean Infinity’s remote vessel
fleet to 23 vessels – the largest in
the world.
With Ocean Infinity’s control
infrastructure and remote control
centre currently undergoing
commissioning, transformational
low-emission remote operations
are becoming a closer reality for
the global maritime industry.
This new contract between Ocean
Infinity and VARD facilitates the
next phase of joint development
between the two companies,
including VARD’s subsidiaries, Vard
Design, Vard Electro and Seaonics.
VARD’s vessel systems
management and automation
techniques coupled with Ocean
Infinity’s systems integration
capability and remote operations
infrastructure will enable remote
ship operation on a uniquely global
scale.
The new vessels of VARD 9 80
design will augment Ocean
Infinity’s current Armada fleet of
nine 21m and 36m vessels, plus

Ocean Infinity's new vessel
eight 7-m vessels which are already
in production.
VARD won the contract to design and
build the eight highly advanced, 78m
vessels in November 2020. The first
four are underway while steel cutting
for the fifth began recently at Vard
Vung Tau in Vietnam.
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The new series of six vessels
are scheduled for delivery from
Vard Vung Tau in 2025. The first
vessels will have the full suite of
new technology and equipment
installed and integrated at one
of VARD’s shipyards in Norway
utilizing VARD’s global integrated
value chain.

SEA LEVEL

WAVE RADAR
In early 2021, the National
Oceanography Centre enhanced
their existing research ships with
two RS Aqua WaveRadar REX2
system, for the RRS Discovery
and the RRS James Cook. The RRS
Discovery is now equipped with a full
REX2 system, while the RRS James
Cook REX2 system will be installed
later in the year during routine
maintenance.

Both research vessels have X-band
radar systems installed to provide
surface wave, current and sea state
measurement to the NOC’s research
community and also enhance safety
at sea and to provide navigational
intelligence.
Whilst X-band systems provide sea
state intelligence from radar imagery
over a relatively large spatial scale
(several kms from the ship), the
wave and sea state data close to the

Autonomous Underwater Vehicle
▪ Two-man portable
▪ 300-meter rated
▪ Endurance up to 30 hours
▪ Open architecture
▪ Modular and reconfigurable
▪ High-quality sonar imagery
HII designs and manufactures autonomous underwater vehicles (AUVs) in all class
sizes rated for depths from 100 to 6,000 meters. With applications for marine research,
hydrographic survey, mine countermeasures and intelligence, surveillance and
reconnaissance, HII AUV solutions are helping more than 30 countries worldwide study
and protect our oceans.

The NOC’s research vessels are
multidisciplinary ships, specifically
designed for the challenges of
21st century oceanography. Both
ships are fitted with state-of-theart, high-performing instruments
and equipment. Combined they
are the UK’s primary vessels for
oceanographic observation.
APPLICATION
The capabilities of the REX2
sensor system were chosen by
the NOC to provide accurate
sea state intelligence during the
ships’ operations such as offboard
equipment handling (ROV operations
and large profiling payloads etc. )
and to provide absolute wave height
data and so greater accuracy of real
time sea state whilst underway.

UNMATCHED RELIABILITY

Learn more at tsd.huntingtoningalls.com/unmanned.

rogue waves. REX2 provides direct
measurement of ocean waves in
the immediate vicinity of the ships
in real time, providing reliable wave
intelligence to the bridge, to the
scientific engineering teams and to
any stakeholder with secure internet
access to the ship.

RS Aqua's wave radar
ship is often of lower quality than
required for ship operations.
WaveRadar REX2 is a downward
facing microwave radar system that
delivers exceptionally high-quality
wave parameters in the immediate
vicinity of the ship. REX2 has been
installed on both vessels to enable
the scientific engineering team to
ground-truth or validate specifically
wave height data for the X-band
system whenever the ship is sailing.
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Furthermore, the wave and sea state
intelligence from REX2 will be used
whenever the research vessels are
carrying out research operations, for
instance the deployment of tethered
ROV systems or other large and
valuable offboard systems.
When the vessel deploys these
offboard systems, often the ship will
be holding position dynamically and
is vulnerable to the prevailing wave
climate and other features such as

REX2 TECHNOLOGY
The full REX2 system, inclusive of
real-time motion-compensated wave
processing suite - WaveView Connect
– and a bespoke mounting frame, is
built for the harsh environment of the
open ocean and is ideal for the RRS
Discovery and the RRS James Cook’s
scientific expeditions.
With end users from almost every
continent operating in every Ocean,
internationally recognised hazardous
zone certifications and high-level
commissioning support from RS
Aqua, WaveRadar REX2 can be used
in almost any location around the
world. Coupled with WaveView

Connect, REX2
is able to
deliver motion
compensated
wave
measurements
in real time.
The GR-2
mounting frame
is specifically
designed for the
WaveRadar REX2.
It is designed
to provide
an extremely
stable, rigid
platform that
complements the
high performance of the REX2.
CONCLUSION
These two use cases of the REX2 data
– ground-truthing X-band data and
real time wave climate observation
during ship operations – enable the
ship operators and the scientific
engineering team to have greater
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Wave radar installed

confidence in their understanding
of the wave climate in open ocean
conditions, whilst also optimising
their operations. The end result is an
expansion and improvement of the
essential ocean variables provided
to the oceanographic science
community and more efficient and
safer work environment at sea.

When you need to carry out
a task at depth, Magellan have
set a new standard where deep
and ultra-deep water operations
are required.
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SURVEY

A GUIDE TO MARINE MAGNETOMETERS
by Alex Murphy

The first known use of an instrument
used to detect the Earth’s magnetic
field was in 206 BC during the
Han dynasty in China, however, its
use was only for divination of the
population at the time.
The first magnetometer developed
specifically to measure the strength
of the earth’s magnetic field was
built by Carl Fredrich Gauss in 1832,
– a basic instrument consisting
of a permanent magnet hanging
by a gold thread. However, the
information he gained from it
enabled him to develop his own
law on magnetism which is still
relevant today. Since those early
developments, the technology has
come a long way, most notably
during the second world war.
The threat to allied shipping posed
by submarines was significant and
fast detection was essential to allow
supplies to move around the globe.
This led to the development of
the fluxgate magnetometer as an
airborne instrument.
The fluxgate magnetometer was
later converted for marine use by
Larmount Geological Observatory
and the first recorded use of it
behind a ship was in 1953.
Since then, for commercial subsea
and survey applications at least
the Fluxgate has long since been
superseded by both proton and
especially caesium vapour types
which both began to see use in the
1960s and have since become the
industry standard.
Magnetometers can be divided into
two categories, Scalar and vector.

though in that the sensor head does
not need a specific orientation in
relation to the earths field to work.

to the earth’s magnetic field and
is what is measured by the photon
detector and recorded

CAESIUM VAPOUR
MAGNETOMETERS
Essentially now the industry standard,
Caesium vapour magnetometers like
geometrics’ G882 are used across
the globe for anything from UXO
detection to scientific research.

One of the main draw backs of
caesium is that due to the physics
of its operation the sensor head
must be adjusted depending on the
direction of the magnetic field in its
area of operation. Which is simple
for areas like the North Sea however
in some specific parts of the world
this can get quite complicated,
even meaning that the sensor must
be rotated at each line turn to get
usable data.

They work by containing a laser, an
absorption chamber containing the
caesium vapour mixed with a buffer
gas and a photon detector.
The scientific basis for their operation
is the fact that caesium can be at any
of 9 energy levels, this can be thought
of as the distance that the electrons
of an atom orbit from the nucleus. To
progress to different energy levels the
electrons require the absorption or
emission of a photon.

Scalar magnetometers measure
the strength of the field and are
the main type used in standard
commercial surveys for the detection
of objects. The other type, Vector
magnetometers measure the fields
direction. A very simple and the
oldest example of this type is the
compass.
PROTON PRECCESION
MAGNETOMETERS
Proton magnetometers work by
having a coil of copper wire wrapped
around a glass cylinder containing a
hydrogen rich fluid like kerosine or
decane.
A DC current is then applied to the
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solenoid around the glass cylinder
creating a strong magnetic field
causing some of the protons to align
themselves with that field.
The current is then stopped
which causes the protons realign
themselves with ambient magnetic
field. As they do this, they precess
or ‘spin’ at a frequency directly
proportional to the strength of the
local magnetic field.
It is this precessing that creates a
weak rotating magnetic field which
induces a secondary voltage in an
inductor which is amplified and
passed into a digital frequency
counter.

Proton magnetometers were an early
magnetometer that is still used today
although vary rarely, they have been
used for science and commercial
applications alike, most notably to
help prove the theory of continental
drift.
However, their use has declined
substantially the main reason for this
being the sample rate, initially about
every 30 seconds or so but modern
types like JW Fishers’ proton 5 can do
every 2. This is a major disadvantage
compared to their optically pumped
counterparts which sample at around
20Hz.
They do have one distinct advantage

When the laser is projected into the
absorption chamber the photons
from that laser ‘excite’ the atoms
to a higher energy state. They then
emit a photon and drop to a state
which allow the photons to pass
through unhindered in other words it
has become transparent. Eventually
all the atoms will fall to this state
and the photons from the laser will
all pass through the chamber to
be received by the detector at the
other side, once all the atoms are in
this state the chamber is ‘optically
pumped’
The laser is then shut off, the
magnetic field present then causes
the atoms to change states making
them less transparent. The level of
transparency is directly proportional
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Cons aside the biggest positive and
main reason for their widespread
use today is their sample rate. The
G882 by Geometrics which is the
most common has a max sample rate
of 20Hz which is essential when it
comes to UXO detection.
THE FUTURE
The future development of
magnetometers seems to be focused
mainly in the UXO detection sector,
with the current investment in
offshore wind around the world in
various markets the ability to cover
large amounts of ground and be
able to calculate things like depth of
burial are becoming more and more
important to customers.
This has driven a large amount
of progress in ways to tow them,
especially equipment like Eivas ROTV
Scanfish and various gradiometer
concepts all designed with the
intention of more accurate location
of targets and reducing the amount
of infill required on each survey and
thus reducing the time and cost it to
carry one out.
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Over the past year, the magazine has
undeniably become a great success, attracting
a considerable amount of interest in this
niche underwater sector. It has become
evident, however, that simply concentrating
on underwater vehicles is not fully consonant
with the direction of that we wish to take the
publication.
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Last year, we launched the speculative
Underwater Vehicles magazine to capture the
increasing interest in this burgeoning sector.
We named it UV2 to provide an identifiable
connection with its sister publication UT2.

UNDERWATER

B O T I

UV2 NAME
CHANGE

R
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For many years, the Society for Underwater
Technology has had a very active and successful
Underwater Robotics Group, and we have
decided to rename the publication, before the
UV2 title becomes irreversibly established, to
better in encapsulate these aims and directions.
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We will therefore include some of these articles
in print form, to be distributed at the show.
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Sometimes, these publication dates coincide and
once such occasion, this issue, falls close to the
Oceanology 2022 event being held in London.

B

Like its predecessor, the new Underwater
Robotics magazine will be published four times a
year, while UT2 will remain at six times a year.

AUV

MODUS
DOCKING

In a world’s first, Modus
completed the successful
autonomous docking of one of
its fleet of hybrid autonomous
underwater vehicles (HAUV)
to an Equinor Subsea Docking
Station (SDS) as part of an
Equinor funded test scope in
the North East of England.
The HAUV system, based
on a Saab Sabertooth AUV,
successfully docked subsea to
the SDS without any operator
intervention and the entire
operation was monitored live
from the Modus Command
and Control Centre located at
its headquarters in Darlington,
utilising a secure data network
and free space optics at the
test site.
“This is one of the last
technology enablers to be
proven allowing the use of
resident subsea drones to
become a reality across the
sector. Modus has positioned
itself at the forefront of subsea
technology and innovation
with a vision to offer full
autonomous solutions at net
zero” said Graeme Jaques,
Sales Manager.
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MANIPULATORS

SAPIEN SEA CLASS ARMS
system prolongs runtime and frees
up subsea UUV power for cameras
and sensors to interrogate the
environment.

RE2 Robotics is currently developing
the Sapien Sea Class manipulator arms
with research aimed at coupling the
manipulator to the main ROV controls.
Originally launched in mid 2021, these
evolved from core technology devised
under its MDMS programme (UV2
2021 Issue 1).

Lightweight, compact design
allows for smaller “footprint," or
volume, in constricted or precarious
environments while the neutral
buoyancy ensures system stays
balanced and controllable at any
depth.

One particular application is for
underwater mine neutralisation. Last
September, RE2 Robotics received
a $9. 5 million contract from the
Office of Naval Research to create an
underwater robotic system for the
autonomous neutralisation system.
Called Maritime Mine Neutralization
System (M2NS), the programme
will use the new Sapien Sea Class
manipulators system to precisely place
and attach neutralisation devices to
both underwater and water-borne
improvised explosive devices (WBIEDs).
RE2 will serve as the systems integrator
for this programme.

The closed, sealed design protects
electrical system from water ingress
and grit, reducing system maintenance
and downtime. It also has a multilevel corrosion management system,
including the use of sacrificial anodes
and anodized joints, allows for
extended subsea interactions.
The M2NS will use RE2 Detect
computer vision software to locate
targets underwater, and RE2 Intellect
to autonomously and precisely place
devices on those targets," said Dr.
Amanda Sgroi, director of computer
vision and autonomy at RE2.

In addition to Sapien Sea Class arms,
the M2NS programme will use
components, including RE2’s advanced
computer vision and autonomy
software, RE2 Detect and RE2 Intellect,
to enable the precise, autonomous,
and clandestine neutralization of a
target.

More recently, RE2 Robotics was
awarded it a Phase I Small Business
Innovation Research fund to develop
a single control system capable of
"coupled control" of a remotely
operated vehicle (ROV) and its robotic
manipulator.

SAPIEN ARMS
The Sapien arms are compact, strong,
with human-like dexterity (7-function
per arm) but the characteristic
design feature is that they are
neutrally buoyant. The system can be
teleoperated, keeping a human in the
loop, or operated via autonomous or
semi-autonomous control.

According to RE2, the project,
named Coupled Locomotion And
Manipulation System (CLAMS), will
combine its robotic arms' control
system and an ROV control system
into one unit that aims to improve
coordination of the underwater
manipulator and the ROV's
movements.

The designers say that the
electronically driven, energy-saving
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Arms on the Defender

Virtual Subsea
Awareness Course
SUT is delivering a 15-hour (over 5 days) foundation-level
virtual Subsea Awareness Course presented by leading
industry figures. This course is CPD Approved.

28 March - 1 April 2022
Interactive Sessions will run from 10am-1pm

EUROPIPE
The shallow draft pipelay barge BAAS KOBUS III
laying the 620 km long 40in Europipe gas pipeline
running from the 16/11-E platform to the receiving
facilities in Germany. The route crossed nearshore
shallow water areas, with landfall at the northwest German Waddensea coast.
The pipeline, with a design pressure of 156 barg,
was laid in 4.5m–14 m water depth.

The virtual SAC is aimed at new entrants who are already technically
qualified but just entering the offshore energy industry and/or the
subsea sector; technically qualified experienced personnel undergoing
a technology transfer and conversion process into the subsea sector;
and non-technical personnel from legal
or finance sectors who regularly deal with the subsea sector.

Sessions will cover:
• Subsea production equipment & systems
• Flow assurance
• Pipelines & Risers
• Constructions & Installation
• Met Ocean
• Renewables and future technology trends
• Operation, maintenance & Decom

Cost (excluding VAT where chargeable)
£715 - SUT members
£845 - Non-members
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To book your place go to https://bit.ly/SUT-VSAC-Mar2022
42 www.sut.org
or contact events@sut.org
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The Spirit of Columbus
Constructed between 1984 and 1994 at Fincantieri
shipyard, this modified Friede & Goldman 12-leg
semi-submersible drilling and production unit had
a maximum water depth of 500m.
Being completed at the start of a downturn, the
rig was converted into a floating production unit
in 1997-1999 with the installation of a new process
facility, gas processing plant, new water injection
system and
riser support facilities . It was sold to Petrobras and
re-designated the Petrobras P-36.
The work also included an upgrade of the mooring
system and the addition of four new legs, (a total of
sixteen legs )and an increased water depth ability
of 1360m. With modification complete the Petrobras
P-36 structure was considered the world’s largest
semisubmersible costing an estimate of $350
million. It started work on Roncador.
On March 14, 2001, drainage operations allowed
hydrocarbons into
the portside emergency drain tank (EDT) leading
to an explosion. Gas was allowed to enter the
Starboard tank and following another explosion, the
fire pumps added to the flooding. The rig eventually
started to list up to 16 deg.
The structure eventually capsized on March 20th,
2001.
11 people died and 137 more injured
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Typhoon 2001

Consub 2

The ROV Consub 2 (built by British Aerospace and operated by SubSea Survey) carrying out operations in
the North Sea, to work on pipeline inspection and seabed survey. Day rates were half those of the manned
submersible spread and eventually 24h operations were achieved.

J Ray McDermott DB 50
installing the hull and deck
of the Typhoon mini-TLP in
the 2097ft waters of the Green
Canyon.

The installation time was
scheduled to take 10 - 14 days
but in the event, this is almost
doubled because of a typhoon well, tropical storm Allison - that
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passed nearby at the time.
Typhoon was the third mini TLP
after British Borneo’s Morpeth
and Alleghenny fields.
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South Arne, Denmark, 1999
One of the largest fields to come on stream
offshore Denmark, South Arne was developed
using a concrete gravity platform. The base
measured 110m by 90m and weighed 110 000t. It
featured a concrete tower to support the topsides
while a steel jacket was used for the drilling.
Brown and Root won the contract and in turn, let
the £45 million subcontracted Taylor Woodrow
Construction to manufacture the concrete base.
This was carried out in the dry dock in Nigg Bay.
while the 7000 tonne topsides fabrication took
place over at Ardersier by BarMac.
On arrival at the field, the plan was that one end
would be ballasted down until it made contact
with the sea bed 60m below, effectively tilting the
entire structure. Once stable, the other end would
then follow. This approach, used with similar
structures at Ravenspurn and Wandoo gave more
control than if the whole structure was gradually
lowered down, always parallel to the seabed.
Brown and Root awarded the installation phase
to subcontractor Rockwater. The idea was that
the base would be lowered 3m above the seabed
and then moved into its final position guided by a
docking pile.
During installation, however, the contractors
realised the structure had stopped sinking but
still had 500-750mm to go to reach the seabed.
After analysis, Taywood decreed that the side cells
were capable of receiving solid ballast to lower the
structure but this still had no effect.
Eventually, by adapting the pipework originally
used to create the air cushion that enabled the
base to be moved out of dry dock, Rockwater was
able to pump the trapped water out from under
the base cells, essentially sucking the structure to
the seabed, to achieve final penetration. The Thialf
then placed the 7000 t topside on top in a single
lift.
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YELLOW SUBMARINE

Cantarell

Yes it does look like it, doesn't it!!
I visited Ashely Leng the other day, and he showed me this picture of the DLO 300 diver
lockout submarine from Rauma Oceanics in Finland.
I believe the hull was made in Finland, it was outfitted in Fife after shipping from Finland a lad
called Bob Batty was the manager in Fife I’m thinking.

In 2000. Enron had a joint venture contract with Horizon for Pemex. Horizon mobilised its "Gulf Horizon"
pipeclay/burial barge and the Atlantic horizon 500t derrick barge to Cantarell
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MOHO BILONDO

RCV225

Hydro products' RCV225 was
one of the very first successful
underwater vehicles.
At one time, all such vehicles
were called RCVs, and it was
only when this came out
and became a standard, that
other vehicles began to be
called ROVs to differentiate
themselves from this.
The FSU Alima on the republic
of Congo's maiden deepwater
project.

Or so I was told.
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P12-SW

TOGI 1989
The heavylift barge Micoperi 7000 getting ready to
install the 1490 ton TOGI template on the Troll field

The Hermod crane vessel
lifts Mobil Nederland
P12- SW deck from the
transport barge. The first
gas was produced in 1990
The field was produced by
two unmanned wellhead
platforms fabricated by
the Heerema
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Rowan Gorilla 1
On the anniversary of the Ocean
Ranger sinking and Storm Eunice
blowing outside this office, it is
worth remembering Rowan Gorilla
I
The jack-up rig was built by the
Marathon LeTourneau yard at
Vicksburg, MI and spent the first 5
years of its life off the east coast
of Canada. Lack of a contract led
to the subsequent decision to
move the rig in winter across the
North Atlantic to North Sea area.
In 1988, the Smit London towed
the Rowan Gorilla 1 from Canada.
On the transatlantic journey, the
crew were soon faced with a storm
with 60 knots winds and 40 ft
waves. The winds caused the the
rigs legs to oscillate, resulting in
severe fractures in the hull while
flooding in the storage lowered
the stern resulted in waves began
breaking over the deck.
As the waves rose to nearer, 5060ft the captain warned that the
rig was in imminent danger of
sinking. The crew evacuated the
rig in a 36 man capsule , but as it
was being lowering , it was struck
by a wave that threw the capsule
into the side of the rig
Just a few hours after they
evacuated the Rowan Gorilla I
rolled aft and capsized.
Because of the difficulties in
retrieving the capsule, it was for
decided to leave it until the seas
were calmer - the next morning.
An account of this can be seen in
a video https://lnkd.in/dkP9H_UG
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DLB Polaris 1997
The DLB Polaris lifting a total
of 1200 tonnes of process
modules for boosting the
Zafiro Producer’s capacity
to 8000 barrels per day. The
Derrick Lay Barge was moored
alongside the FPSO to instal
two 500 tonne modules and
eight other smaller modules.
The modules were originally
loaded in Louisiana.
The DLB Polaris was built
in 1979 by Mitsui Kaiyo and
at the time of installation
was operated and owned
by a joint venture between
J Ray McDermott and ETPM.
Originally just called the
Polaris, the 16 500t vessel
was later to be known as the
Seaway Polaris and later, the
Acergy Polaris.
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Marimba
In 1988, Petrobras took
the world's deepest water
production record with its
3RJS3 760 well in the Campos
basin of Brazil. The Marimba
tree was the first of Vetco's
Layaway design and the
installation was carried out by
the Diamond M Eagle.
So - the world's deepest
subsea completion... How deep
was the water in 1988?
The answer was 1000ft
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SMART SUBSEA SOLUTIONS
Delivering data in most adverse conditions: underwater
acoustic modems with advanced communication
technology and networking
Accurate USBL and LBL positioning of underwater assets
Modem emulator and other cost-saving developer tools
Autonomous surface vehicle for bathymetry, monitoring,
search & rescue, and AUV support

Meet us at
OCEANOLOGY
INTERNATIONAL 2022!
15 - 17 March
London, ExCel
STAND C251

sales@evologics.de

EvoLogics.de
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