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Deep down in the Indian Ocean
Teledyne Marine delivers solutions for
NEKTON’S First Descent mission
Undoubtedly, the most visual Teledyne product used on NEKTON’s First
Descent mission to explore the little-known Indian Ocean is a Teledyne
Bowtech underwater camera. The new Surveyor-HD-Pro ultra-wide
underwater HD camera has been designed to provide the widest angle
of view, while remaining compact and competitively priced. The stunning
images collected from this recent expedition using this camera speak
for themselves, providing amazing clarity and field of view.
To learn more about Teledyne Bowtech’s camera and light solutions,
visit: www.teledynemarine.com/bowtech
To learn more about Nekton’s First Descent,
visit: www.nektonmission.org

www.teledynemarine.com

2

––

TWO

UT

U N D E R W A T E R
T E C H N O L O G Y

TWO

U N D E R W A T E R
T E C H N O L O G Y

Issue Four 2019

UT

CONTENTS

1

VEHICLES ∙ COMMUNICATIONS

iXblue’s Gaps USBL system
used by MAGE survey
company during an
hydrographic mission in the
Sea of Okhotsk
Image: IxBlue/ MAGE
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POWERFUL
5 DRIX UNITS SOLD
Integrated subsea and offshore solutions provider Unique Group has
signed an agreement to acquire five DriX Unmanned Surface Vessels
(USV) units from iXblue. It can be used for geophysical and hydrographic
surveys, touchdown monitoring of pipelines, subsea positioning, and
ROV/AUV tracking.

SOCIETY FOR UNDERWATER TECHNOLOGY

DriX, with its long endurance, increased hydrodynamics and flexible
sensor payload, can significantly improve the efficiency of offshore
operations and act as a true force multiplier in the marine renewables
sector as well as subsea construction, IRM and decommissioning in the oil
& gas markets.
DriX Unmanned Surface Vessel

JOHAN SVERDRUP ONSTREAM
below the original estimates in the
Plan for development and operation.

Equinor has started production
from the giant field in the North
Sea, more than two months
ahead of and NOK 40 billion

It has recoverable reserves of 2.7

HYDRONE ON NJORD
The services from Saipem Limited Norway Branch will be
employed when the Njord field resumes production in
2020. Lasting for ten years, the contract has five 2-year
options for additional extension. The value of the fixed
part of the contract is estimated at about EUR 40 million.
The contract lays down requirements for permanent
presence in Norway and Norwegian-speaking
personnel.

Equinor has awarded Saipem a subsea service contract
using a wireless underwater intervention drone and an
ROV.
This contract will make Equinor the first user of
technology expected to be completed in 2020.

The new technology employs an underwater
intervention drone (Hydrone-R) and an allelectric work class ROV (Hydrone-W). The drone
may be autonomous below Njord for months
between scheduled maintenance, whereas
Hydrone-W will be connected to the platform
like a traditional ROV.
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billion barrels of oil equivalent and the
full field can produce up to 660,000
barrels of oil per day at peak. Powered
with electricity from shore, the field

Both are electric and can be operated without
a surface vessel. The use of this technology
will therefore contribute to significant carbon
reduction. In addition, the response time will be
reduced. Furthermore, the operations will not
be dependent on weather conditions.
Equinor’s proprietary docking station for data
transmission and subsea induction charging
will be installed below Njord and used by the
underwater drone.

The break-even price for the full-field

Equinor has started production from the Utgard gas and
condensate field, spanning the Norwegian-UK border
in the North Sea. The project was delivered ahead of
schedule and 25% below the cost estimate.

Oceaneering International has
been awarded a contract to
support a decommissioning
project off the east coast of
Canada.

TechnipFMC has unanimously
approved its plan to separate into
two independent, publicly traded
companies.
RemainCo, a fully-integrated
technology and services provider,
will drive energy development while
SpinCo will look to capitalize on the
global energy transition.

Shell has taken a final investment
decision on the Pierce
Depressurisation Project in the UK
Central North Sea. The move will
enable Shell to start exporting gas
from the Pierce field. It builds on
Shell’s significant presence in the
North Sea and works to help maximise
the economic recovery of oil and gas
from beneath UK waters.

This is the first decommissioning
contract for Oceaneering in
Canada.
The contract’s work scope
includes internal cutting,
external cutting, and local soil
displacement. Work is expected
to start in Q2 2020.

The separation would enhance
both RemainCo’s and SpinCo’s focus
on their respective strategies and
provide improved flexibility and
growth opportunities.

The field development consists of two wells from a subsea
template tied back to the Sleipner field by a pipeline and
an umbilical. The template is installed on the Norwegian
side of the border, with one well on each side.
The field was discovered in 1982 and a development has
been considered several times. In 2016, Equinor acquired

Introducing the new generation of powerful electric work robots
that can execute tasks autonomously.
An evolutionary leap forward of converging robotic technologies
with eco credentials.

WORLD LEADER IN ELECTRIC UNDERWATER ROBOTICS

5

UNDERWATER VEHICLES

UNDERWATER
VEHICLES 8

UNDERWATER VEHICLES

Never
lose
Never
lose
track
ofof
your
track
your
AUV.
AUV.

WORKHORSE ELECTRIC ROV
SMD has recently launched its
innovative Quantum EV electric
workclass flagship ROV, potentially
heralding a fundamental change
of the direction for the company.
Once the electric power systems are
established and proven, SMD is to
consider introducing this technology
on other larger underwater machines.

into the design meant that we could
achieve the same power within a
smaller and lighter frame, enabling
workclass activites from smaller rigs
and vessels.

"The design process resulted in a
25kW motor able to produce 10-15%
more power output than even the
largest hydraulic ROV thrusters on the
market. These have been designed
in-house and are not available on
the open market. These have fewer
working parts to increase reliability."

The ROV promises a 20% increase
in performance while being twice as
efficient when compared to current
Work Class ROVs."

In recent years, a number of workclass
ROV manufacturers have looked to
produce electric designs. Rather than
simply replacing the hydraulic systems
with electrical circuitry, however, SMD
decided to re-think the engineering of
the entire vehicle, essentially starting
from a blank piece of paper. The result
is game-changing.

Traditional hydraulic thruster motors
have a small form factor, spin at low
RPM, produce good torque and do not
require a gearbox. All well and good.
However they use oil, have lots of
moving parts and require inefficient
valving and pipe work to operate. They
also have quite slow response times.

PAYLOAD
A key demand of any workclass vehicle
design is a large payload. Traditionally,
this would be stipulated early in the
design. The engineers would then
calculate the precise amount of static
buoyancy necessary to offset this
weight to give the ROV stability.

“We wanted to produce a simplified
design that was inherently familiar
to the industry but represented
performance improvements
across every metric," said Business
Development Director, Mark Collins.
"The resulting electric workclass
vehicle will work in the strongest
currents with performance surpassing
even the best hydraulic vehicles.

In operation, however, this maximum
payload is not always required leading
to the installed buoyancy greatly
exceeding the weight of the ROV.
A common strategy in the industry,
therefore, is to add an equivalent
number of lead weights to the vehicle
floor to counter the uplift.
“Weight is a huge consideration in
subsea design” explained Collins. "In
air, a reduced weight means smaller
lighter LARS and umbilicals, while
in water - reducing weight reduces

"An immediate and noticeable result
of the redesign was the extensive
space it freed up. Feeding this back

inertial energy bringing performance
improvements.
“Say, the vehicle requires 300kg of
lead/payload. While the dry weight
of the syntactic foam necessary to
balance this payload does not weigh
300kg, it is still, nevertheless, quite
heavy. This adds around half a ton
of weight simply to make the vehicle
neutrally buoyant.

“Electric motors, however, use less
moving parts and are inherently far
more controllable than hydraulic
motors, we are able to regulate
their speed thousands of times a
second using state of the art drive
technology.

MOTORS
The most important component of the
electric vehicle, and that which gives it
its name, is the electric thruster.
“Electric thrusters have been available
for smaller ROVs for a number of
years and have reached high levels of
sophistication and efficiency.

Electric motors for ROV applications
tend to spin at high RPMs to
produce power whilst retaining
a small size so require a gearbox
to reduce speed suitable for a
propeller," said Collins.

“Instead of adding weights, the novel
design we devised for the Quantum
EV, is based on adding removable
syntactic foam modules to achieve
the required buoyancy.

"Normally these gearboxes are a
mechanical mesh type but these
can be inefficient. One of the most
important aspects of our design is the
use of a magnetic reduction gearbox.
The thruster propeller is connected
by means of a powerful permanent
magnet coupling to the motor. This
has notable advantages.

"This has an immediate impact on the
weight of the entire vehicle," he said.
"In the early days of ROV design,
the syntactic buoyancy was cast in
moulds and could not easily achieve
the desired tolerances.

Distribution box

"Within the past decade, however,
improved techniques meant that
the shapes could be easily machined
from syntactic blocks. It was only by
carrying out a fundamental redesign
exercise such as this, re-evaluating
each component, that made us
wonder why we didn't do this years
ago."

Navigation sensors

Variable buoyancy modules

For an electric Work Class vehicle,
however, we wanted a step change in
performance and this required a rethink
of the technology to develop the biggest
electric ROV thrusters practicable," said
Collins.

"It only has two moving parts – the
motor and propeller shaft – far less
components to wear and fail. The
drive motor is hermetically sealed.

Water cannot penetrate into the
motor body through shaft seal wear
either. Furthermore, if the propeller
is unable to rotate for some reason,
such as fishing net getting into the
"The max output of current electric ROV blades, the thruster will naturally
thrusters is around 200kgf output, we
decouple from the motor so nothing
were looking at outputs of nearer 550kg. can break.

DC Thrusters

DC POWER
Traditional workclass vehicles are
normally based on AC power driving
a 3 phase induction motor and
hydraulic pump. The new Quantum
EV, however, employs DC power. SMD
has calculated that overall, its DCbased ROV is 63% efficient compared
to older AC induction hydraulic WROV
technology which is 34% efficient at
best.
DC has a number of advantages. It
only has one loss mode – resistance,
whereas AC systems have three
loss modes – resistance, inductance
and capacitance. A DC transmission
system over the umbilical alone is
roughly 10% more efficient than an AC
system.
Typically AC systems that use
induction motors need generators
sized twice as large to cope with
inrush current. The DC system,
however, does not have a large inrush
current when first energised. It allows
for a generator 50% smaller for the
same power.
"DC power is not new in ROV design.
Many smaller electric ROVs enjoy the
advantages of DC power but these
have been limited for use in small,
relatively low-power observation
class ROVs typically working in
depths of up to 1000m (although
some manufacturers have developed
electric motors able to work
considerably deeper).
At present, however, no company has
offered this size of DC transmission in
this power range - around 200kW - for
ROV applications.
SMD, however, were able to turn to
its parent company who specialise in
power transmission technology and
build components for electric cars.
They designed and built the Quantum
EV topside transmission system and it
is currently being tested in China and

will be coming over to the UK in the
next few weeks.
Another advantage of DC power is
in the design of the umbilical. In AC
systems, the insulation needs to be
rated for peak to peak voltage and
this results in a thicker diameter
cable. Far less insulation is required
for the DC system for the same power
level meaning smaller cables can be
used.

GAPS USBL SYSTEM
GAPS USBL SYSTEM

"Our DC system is set up as a busbar
and uses fewer dedicated conductors
than found in a 3 phase AC system.
The overall result is a reduction in
umbilical diameter of up to 25%," said
Collins.
The umbilical passes through the top
of the buoyancy block and is fed into
a distribution manifold and into four
identical power conversion modules.
These take high-voltage 4000V DC
and convert it to low-voltage 680V
DC. This power is distributed to
the instruments, motors and other
tooling.
"A common theme throughout the
ROV is the use of identical modules.
This makes spares holding easy and
provides redundancy," said Collins.
"The DC-DC conversion modules
include all the interlocked safety
protection, ensuring that it cannot be
Multifunction
Voltage conversion modules
Instrument Interface

Rear of the ROV

switched on without something being
connected. If one of those modules
goes down, we just run the vehicle on
the other three or two or even one."
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"When we started this five years ago,
we didn’t even know if autonomy, over
the horizon, residency and long term
submersion was the way forward so we
wanted to make sure we had all bases
covered and developed an architecture
that accommodated this.
"Underwater garages and resident
systems is something we are looking
into. It is a big step but in many
ways, they are a variant of a Tether
Management Systems of which we
have decades of experience.

Thin DC Umbilical

Distribution box

Power and control units

"The trick is to develop a series of high
performing modular components that
can be brought together to provide
a large number of different system
solutions and give us and our clients
choice”.

- Commercial grade
- High power LED lighting

safe and quickly with a JW Fishers
commercial grade ROV

- 1,000’ depth capability
- (4) high output motors
- Pan & tilt front AND rear
cameras come standard
- Starting at $20,995

Valeport sensor technology has
been selected by Oceaneering
International for integration into its
subsea Freedom vehicles.
Oceaneering’s next generation
hybrid ROV, Freedom, will be
fitted with Valeport Bathypack,
Altimeter and Hyperion Fluorometer
sensors. Leading hydrographic and
oceanographic instrument designer
Valeport, worked closely with
Oceaneering’s engineering team to
meet challenges in communication
and connector requirements.

(800)822-4744
(508)822-7330
www.jwfishers.com

CAR LOCATION

LODESTAR-NAV ON SMD ROV

Oceaneering’s groundbreaking
Freedom ROV offers a new level
of flexibility and efficiency while
performing common ROV tasks
including survey, inspection,
valve and torque tool operation,
manipulator-related activities and
underwater inspection in lieu of dry
docking operations. It operates in
tethered and autonomous tetherless
modes.

Sonardyne has been chosen by
SMD for its new electric work class
remotely operated vehicle (ROV)
range.
The Quantum EV will be factory-fitted
with Sonardyne’s hybrid navigation
solution, Lodestar-Nav 200, as
standard, enabling new owners
to put the ROV straight into
operational service after taking
delivery.
Lodestar-Nav is a
turnkey navigation
solution for ROV
control and guidance.
It combines a high
accuracy attitude heading

Editorial Assistant:
Susan Soksov

reference system (AHRS), Syrinx
Doppler velocity log (DVL) and survey
grade pressure sensor, in an all-in-one
instrument, making it less complex
to integrate and operate. What’s
more, Lodestar-Nav is pre-calibrated
providing the ROV pilots with a robust
and reliable solution, even in the most
challenging operational scenarios,
without needing to worry about sensor
offsets.
For complex survey applications,
where an inertial output is required,
Lodestar-Nav can easily be remotely
upgraded in the field to a SPRINTNav, Sonardyne’s increasingly popular
acoustic-inertial hybrid navigation
system.

James City County, located in the Commonwealth of
Virginia, has an estimated population of 67,000 citizens.

the vehicle and the condition of most of the vehicle prior
to getting in the water.”

The county has a Marine Patrol and Underwater Search and
Recovery Team that employs their JW Fishers’ SeaOtter-2
ROV whenever mission accomplishment is of the utmost
importance.

Lt. McMichael went on to say “we also utilized the
SeaOtter-2 in a regional public safety dive training event
assisting with surveying in an archeological dive for the
ships scuttled by General Cornwallis along the York River
in Yorktown, VA. The ROV was used to identify any visible
ship remains from the Revolutionary War. We absolutely
love the Sea Otter ROV. Given the right conditions and
clarity, the ROV gives us a tool to send in and scout the
underwater environment prior to sending in any public
safety divers.”

Many of the local waterways are low visibility and the need
to use an ROV is minimal. There are, however, several areas
in which an ROV is absolutely the right tool for the job. Local
retention ponds, a county reservoir, the Chesapeake Bay,
and a very brackish river are all waterways that the team are
able to operate the ROV in without hesitation.
Lt. William T. McMichael recently shared one experience
that highlighted the versatility of JW Fisher’s ROVs. “One
operation we were called to was a submersed vehicle in
a retention pond behind a hospital. A grounds employee
observed the top of a vehicle as he glanced out over the
pond. We arrived on scene and sent in the SeaOtter-2
ROV. We were able to circle most of the vehicle with great
visibility and obtain the vehicle tag.

"There is enough space to place
another 50 kW module in the
identical space on the other side to
give 100kW and this arrangement can
be further duplicated elsewhere on
the vehicle to provide 200kW (268hp)
of power – more than in many
hydraulic ROVs and ensuring API53
compliance.

To the deep sea
To the deep sea
(4,000 m)
(4,000 m)
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DYNAMIC LASER SCANNING ON ROVs
A NEW COLLABORATIVE MICRO INSPECTION SKID WILL
DELIVER HIGH ACCURACY INSPECTION CAPABILITIES ON
Small Inspection-class ROVs are
regularly being used offshore for
general video inspection (GVI) in
order to significantly reduce project
costs.

Unfortunately, the capability of these
small ROVs is limited by the range
of sensors they can deploy, often
due to challenges with the size and
weight of the survey payloads. This
prompted 2G Robotics to partner
with iXblue and Nortek to overcome
this limitation and deliver an all-inone navigation integrated survey skid
for inspection-class ROVs that can
perform dynamic laser scanning and
high resolution stills image mapping.
The new Micro Inspection Skid
enables small ROVs to achieve more
than just GVI, expanding the number
of applications that they can be
deployed for. This innovative payload
expands their capability to include
quantifiable measurements of
damage, localised pipeline and asset

inspection, dam and infrastructure
modelling, high resolution seabed
mapping, and military mine
countermeasures target identification.
By employing a low cost ROV and
cost-efficient vessel, these survey
tasks can be completed at a fraction
of the cost of a typical project.
Testing with the inspection skid was
conducted in a Canadian freshwater
lake where a shipwreck was found
and modelled in real-time. This survey
was conducted in a small harbour
and demonstrated that the system
can be used for marine archeology
and search and rescue operations to
create 3D models of subsea targets.
This 3D modelling functionality was
previously only available on Workclass ROVs and therefore not feasible
to deploy for non offshore oil & gas
applications.
Over the last few months, field
testing was completed to validate
the accuracy of the system. By
deploying and scanning a variety of
dimensionally controlled targets it
was proven that this sensor package

Seaeye Falcon,
Seatronics’
VALOR, VideoRay’s
Defender, and more.

could achieve a measurement error
of less than 3cm with these costefficient navigational sensors.
Results were obtained in a turbid
harbour environment, and the
below images of a ladder target
illustrate how laser data often
exceeds video or stills image
performance in high particulate
environments.

The skid only requires
24VDC power and Ethernet
communication for topside
control, and can be delivered
neutrally buoyant with syntactic
foam. The skid comes fully
assembled with the navigation and
sensor package fully calibrated to
provide a truly plug-and-play solution.
Skid base on an ROV

Rovins Nano Inertial Navigation
System (INS), and Nortek’s DVL1000.

Laser measurements
of ladder target in
turbidity

This compact inspection package is
made possible by incorporating the
newest compact sensors available
on the market: 2G Robotics’
ULS-500 Micro laser scanner and
OBSERVER Still Camera, iXblue’s

This package achieves
the size and weight
requirements needed
for deployment on
inspection-class
vehicles. The skid is
pre-calibrated and
can rapidly integrate
with any small
inspection-class ROV
including the Saab
Rovins Nano

Raw data from the laser and stills
camera can be viewed in real-time
during the survey, and data is postprocessed using the 2G ViewLS
software to apply navigation data,
clean the laser point cloud, and
enhance stills images.
The complete software solution
delivers an efficient data workflow
for survey operations that includes
real-time data QC and simplified
post-processing to minimize data
preparation time and training
requirements. The iXblue Delph INS
navigational post-processing software
can be added to enhance the data
accuracy.

Shipwreck
This skid delivers high resolution stills
images (at up to 7m range) to provide
wide area, geolocated, image mapping
capability. Images are light-levelled
and undistorted allowing for accurate
image mosaics to be created.
High resolution laser data is collected
and processed in real-time to allow for
quantifiable measurement of critical
target features.
The iXblue Rovins Nano accepts
navigation data from the Nortek DVL,
as well as an optional depth sensor
and USBL, combining these inputs
with its inertial measurements to
deliver the required vehicle position
accuracy for dynamic laser scanning.
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Other teams that use JW Fishers ROV line are Washington
County Sheriff’s office, Snohomish County Sheriff’s office,
Beijing Marine Police in China, Thames Water Works in the
United Kingdom and Henderson County EMA Services.

We were able to discover that the vehicle had been stolen
two years earlier. It was unknown how long it had been in
the pond. We were also able to send the Sea Otter-2 inside
the vehicle as the window was down. We could see in the
front seat and the back seat to see that no bodies were
inside. This helped our divers see the make and model of

Laser point cloud of
shipwreck captured with
Micro Inspection Skid

SeaOtter-2
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From extremely From extremely
shallow waters shallow waters

200°
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These vehicles can be easily deployed
from vessels of opportunity and only
require a minimal crew to complete
simple inspection scopes.

JW Fishers Mfg., Inc

Email: info@jwfishers.com

The state of the art Valeport sensors
in the Midas
Bathypack
were
ethernet
enabled
to
offer precision
sound velocity, conductivity,
temperature, depth and altimeter
data, which is used to enhance
the operational capability of the
Freedom resident vehicle. The
subsea vehicle is also equipped
with Valeport’s compact and robust
environmental monitoring sensor,
the Hyperion Fluorometer, for the
high performance measurement of
Chlorophyll A.

200°

It is not a simple old-fashioned
system but instead, SMD has used its
new high power DC thruster motor
technology to create compact and
scalable hydraulic power units.

- Highly Portable

It’s easy to search the
harshest of environments

Air bubble
trapped
under ice

VALEPORT SENSOR ON FREEDOM

Omnidirectional Omnidirectional
tracking
tracking
of subsea vehicles
towfish
ofand
subsea
vehicles and towfish

HYDRAULIC
Devices such as manipulators and
legacy subsea tooling still require
hydraulic circuitry, and as such, the
ROV has allocated space to install a
hydraulic power unit in the design.
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Gaps offers a pre-calibrated
Gaps offers a pre-calibrated
positioning and communication
positioning and communication
solution for the tracking
solution for the tracking
of subsea vehicles
towfish.
ofand
subsea
vehicles and towfish.
Its new telemetryItsfeature
allows feature allows
new telemetry
for AUV control &for
command,
AUV control & command,
INS recalibration,INS
as well
as
recalibration,
as well as
efficient data retrieval.
efficient data retrieval.

CONTROL
SMD has also developed a new
ground up control architecture for
the Quantum EV. Compact and power
efficient it uses an Ethernet backbone
from which intelligence modules
and AI can be layered onto it. This
permits automated pilot aid functions
all the way up to full autonomy.
Other features include plug and play
multi-function accessory connections
making instrument connection for
changing operating modes a doddle.

The DC-DC conversion modules can be
replaced by battery modules. These
make the vehicle more independent.
Options include a hybrid system that
uses even smaller umbilicals to retain
real time data feedback but still trickle
charge a battery or full autonomous
operations with the addition of the
necessary control hardware.

Empty trays around the main core. These can be used for hydraulic power units

Editor: John Howes
John@ut-2.com
+44 7859905550
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DC Thruster

AND
INTELLIGENT

Utgard will be remote-operated from the Norwegian
Sleipner field, where the well stream will be processed
before dry gas is transported to the market through the
Gassled pipeline system, and liquids are sent through the
existing pipeline to Kårstø for further export to Europe.
Utgard will also utilize Sleipner’s facility for CO2 purification
and storage.

The Pierce development work has
Oil & Gas Authority approval and will
take place between 2020 and 2021.
The Pierce field is then expected to
produce more than 30,000 barrels
of oil equivalent per day at peak
production.

The platforms were installed
between 1999 and 2006 and
consist of integrated topsides
modules on jacket structures that
are in water depths of 25-75 m.

4

the UK share of the discovery to realize the development,
which has become a profitable project even with
substantially lower oil prices than we see today.
The plan for development and operation and the field
development plan were submitted to Norwegian and UK
authorities in 2016. At that time the cost estimate was NOK
3.5 billion (fixed NOK), and start-up was scheduled for the
end of 2019.

ROV on Utgard

The investment will go towards
modifying the existing floating
production, support and offloading
(FPSO) vessel, the Haewene Brim,
which is owned and operated by
Bluewater. The work also includes
installing a sub-sea gas export line
from the FPSO to the SEGAL pipeline,
and the drilling of new wells.

The decommissioning project
comprises seven offshore gas
platforms located approximately
135 nautical miles east of Halifax,
Nova Scotia, Canada on the edge
of the Scotian Shelf.

SpinCo will comprise the Onshore/
Offshore segment, including
Genesis. SpinCo would also include
Loading Systems, a leader in
cryogenic material transfer products.
It will also include Cybernetix,
a technology leader in process
automation, that have historically
been a part of the Surface
Technologies and Subsea businesses,
respectively.

Recoverable Utgard resources are estimated at around 40
million barrels of oil equivalent (boe) and daily production
on plateau will be around 43 000 boe.

PIERCE

OCEANEERING

TEXIT

UTGARD ONSTREAM

expected operating costs are
below USD 2 per barrel.

development is less than USD 20
per barrel. After reaching plateau
for the first phase, anticipated
during the summer of 2020,

has record-low CO2 emissions of wellbelow 1 kg per barrel.
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Surface transducer
Image: Fathom Systems
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500 Mbps

Subsea communications systems
are vital for accumulating and
sharing information. They are used
to interrogate sensors, receive or
transmit instructions, access data
and send video/photographs.
There are two ways of
communicating – through a wire or
wirelessly.

In addition, they only facilitate
communication between fixed
points although these don’t have
to be stationary – one end may be
connected to an underwater
vehicel while the other
terminates in a moving
vessel, for example. Cables
can bridge small distances
or be long enough to cross
continents.
If the application requires
power cables, it may be
possible to superimpose
communications signals
along the electrical
conductors. Alternatively,
some power cables can
incorporate optical fibres
within their structures. These
Nexans underwater fibre optical
communications cable

RANGE VS BANDWIDTH
There are three methods of wireless
communication, each with their
advantages and limitations.

50 Mbps
5 Mbps

Free Space
Optical

Acoustic systems have a range of
hundreds of miles but low bandwidth.
Optical systems have high bandwidth
but low range. EM/Radio systems bridge
these two extremes.

500 Kbps

WIRED
SYSTEMS

The advantage of wired systems is
that they can transport enormous
volumes of data (bandwidth) at
velocities approaching the speed
of light depending on the carrier
medium within the cable. Within
the cable, the data or control
signals are normally transmitted
along optical fibres or metallic
conductors such as copper, steel
and aluminium.
The drawback, however, is that
they are expensive to manufacture.
The installation costs are also
considerable although these
decrease relatively with distance.

Advertising:
Zinat Hassan
UT3subsea@gmail.com

UNDERWATER VEHICLES

UNDERWATER COMMUNICATIONS
50 Kbps
5 Kbps

Submarine Cable Map Image:TeleGeography
Submarine Cable Map Image:TeleGeography

fibres may also be used to detect
properties such as overheating, the
presence of local stresses or even
faults.
Around 99% of all international
data is transmitted through cables.
As of early this year, there are 378
submarine cables in service – over
1.2million kilometres globally.
Some up to 20 000km long and
are capable of carrying over 200
Terrabits per second.
Underwater communications
cables are similar to land cables
but typically incorporate
stronger outer layers
for waterproofing and
strengthening/armouring)
layers to afford protection
from the marine
environment (they are
known to be the target for
sharks which may detect
the electrical impulses).
Shallow water cables are
about the diameter of a
drinks can. They are buried
for protection, especially as
they approach landfall.
Cables are at risk of being
inadvertently dredged

up by ship’s anchors (25% of cable
faults) or the trawlboards of fishing
vessels (38%). Other causes are
abrasion ( 8%), natural disasters (6%)
and component failure (8%).
While those laid in deeper waters
have to resist pressures, they can be
safely laid directly on the sea floor.
Because of the relative emptiness,
the risk of being severed decreases
and the diameter is reduced to that
of a garden hose.
Another downside of cable is
that any leakage or breakage can
render the entire line inoperative,
however, a number of tools have
been developed to detect and faults
and discontinuities in the line. This
provides information to make
a judgement whether the
line should be repaired
or replaced. There are
advantages of doing this
testing subsea rather
than on deck.
It is possible to find
faults over 20km
away.
c-Kore's Digitron
plug in
fault-finding system
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Acoustics

EM/Radio
10m

1 km

100 km

WIRELESS SYSTEMS

Many offshore installations,
particularly those in mature areas,
are covered by a 4G wireless network.
Outside that broadcast area, however,
satellites are used to relay the
information to land.

In most applications, satellite
technology cannot compete directly
with cables in terms of cost or usage
(they account for only 0.37% of all US
international capacity) but they are
invaluable in communicating with small
or mobile equipment, particularly in
remote areas, such as rigs, vessels or
vehicles. They are particularly efficient
at distributing signals from one source
to multiple locations.

wireless communication system. On the
surface, there are three main wireless
technologies, namely, Acoustic,
Radio and Optical, and these can be
used underwater. Each has specific
properties which makes them suitable
for different applications. It may be that
one application can be satisfied by more
than one technology.

ACOUSTICS

Acoustics underpin a wide range of
underwater technologies from imaging
(sonar) to positioning systems, but its
value specifically as a communications
medium, that is equally important.

In the subsea market, Satellite have
an immediate disadvantage because
they cannot penetrate the water. This
drawback came be circumvented,
however, should the underwater
vehicle be able to break surface ,
allowing it to immediately transmit/
receive using their onboard antenna.
It can then both download data and
receive instructions.

Above the water, acoustic
communication is fundamentally based
on the transmission of pressure pulses.
When talking verbally, this continuous
series of pulses – also called P waves,
Push-Pull waves, compressional waves
or longitudinal waves (as they travel
in the direction of propagation) are
produced by the larynx. The receiver's
eardrum converts the pulses back into
speech.

Most underwater vehicles, however,
work hundreds or thousands of metres
below the seabed. This has fuelled
a requirement for an underwater

Underwater pressure transducers
emulate this by converting the
electrical signal into a beam of sound.
There are a range of transducer types

available, the selection governed by
physical size, frequency, range, beam
pattern (directional or omnidirectional)
and power capacity.
The produced wave picked up at the
receiving end by a hydrophone.
Along its passage, the propagating
wave can be affected by a number of
factors. It is absorbed over distance
while the presence of bubbles,
ambient noise and scattering. It can
suffer from spreading losses and
boundary effects.
In in the same way that sound echoes
of a flat surface, the underwater wave
can reflect off the seafloor, air-sea
surface, solid objects such as a ship's
hull and even isopycnal surfaces such
as salinity gradients. Destructive
multipath wave interference may result
in poorer quality signals.

ACOUSTIC
ACOUSTIC
This distance the wave has to travel
comes at a cost of communication
speed. Data rates of tens of thousands
of bits per second (bit/sec) are
enjoyed over ranges of a kilometre,
but this falls to less than a thousand
bit/sec for ranges up to 100km.
ACOUSTIC MODEM
The speed of sound in water is limited
to around 1500 m/sec, considerably
slower that other competitive wireless
techniques. The signal is also affected
by absorption and losses at it travels
through
the water.
To improve
the signals
modulated,

transmission efficiency,
can be changed or
and then demodulated

at the other end. This is carried out
using a modem.
Modems normally require lineof-sight communication and most
reliable in distances of around
for 200-300m . They not be so
ideal when used horizontally
when propagating long distances
in shallow waters, where there is
greater propensity for losses due to
the signal reflecting off seabed and
surface boundaries. The presence of
bubbles can also inhibit the passage
of acoustic waves or locations subject
to interference from
other noise
sources operating
at the same
frequency such as
profilers
from passing ships.

This sound wave can also be used
to send data. This is done by the
(normally high-frequency) wave
by acting as a carrier and the
data superimposed on it. The high
frequency allows a greater bandwidth
but can only travel shorter distances.
This potentially presents two major
ramifications. Large transmitted signals
require more power, and this may
present a problem for battery-powered
devices.
The other issue is that high intensity
power can result in cavitations
within the water and can even make
the water boil on the face of the
transducer, corrupting the signal. This
in turn is affected by water pressure
(and thus, depth).
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This means splitting the data up and
coding it or arranging the way it is
packed. Larger amounts of data can
then be sent as a number of packages.

The bell has an internal emergency
communicator unit connected
to an external oil-filled pressure
compensated junction box with its own
power supply.

One of the most common methods of
increasing data throughput is to send
data at several different frequencies
(Multi-Frequency Shifted Key, MFSK).
Another arrangement called Phase
Shifted Key, or PSK allows a higher data
speed but is less relaible.
At the receiving end, the software
can look for errors and ask for missing
sections to be re-transmitted. This
reduces errors but affects the data
transfer rate.

Perhaps the most useful property
of acoustic system is that the waves
can travel considerable distances
underwater. Characteristics of the
acoustic wave are affected by the
changing properties – the lower the
frequency, for example, the further
the waves can travel. This may have
been the reason that whales evolved
very low frequency calling.

ACOUSTIC

It is possible to increase the efficiency
by processing the basic signal. The
technology is borrowed from the
telecommunications industry and
adapted for underwater use. One of
the most common techniques is the
Spread Spectrum.

Alterntively, Multipath, processing
essentially sends the same signa
numerous times but slightly delayed,
and the software can assemble a 'clean'
version at the receiving end.

APPLICATIONS

One inherent disadvantage of acoustic
communications is that they
cannot pass through the air/sea
interface. The solution, therefore
is to house the transceiver in a
'Dunking' unit and lower it down
into the water, below the noise of
the splash zone.

Earlier this year, EvoLogics introduced its latest generation S2C T modems.
Dubbed “tiny”, this light and ultra-compact design represents a size reduction
of almost 20% compared to their M-series mini-modems at only 25 cm
standard height and 1200g weight.
The S2C T high frequency models are aimed at modern size- and weightsensitive applications with 4 frequency range/directivity options.

In dive systems the supervisor
communicates with the bell through
the umbilical but there is also a
secondary acoustic through-water link
in case the primary system fails.

The new model features a fully-fledged S2C engine with no compromises
in acoustic performance. It is a designed for small AUVs and ROVs where
seamless integration of the components is critical. Perfect as transponders for
positioning, the S2C T are capable of simultaneous tracking and reliable bidirectional data transmissions with advanced networking.
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Fathom Systems' surface transducer in
a dunker unit

In Fathom systems' arrangement, the
dunking transceiver can be lowered
down through the moonpool. This
sends converted high frequency
ultrasonic waves through the water.

DIVING
In recreational diving , helmet
microphones allow the diver’s speech is
converted into a high frequency sound
signal which is transmitted through the
water. When this signal is received by
another diver, it is converted back to an
AM signal and fed into an earphone.
Another similar application based
on acoustic communications is
the diving bell emergency back up
communications system

Communications are normally ‘halfduplex’ which means that only one
person can talk at a time. The distance
the sound can travel is up to 350m.

Fathom Systems' Thru Water Comms
electronics and power supply on the
diving bell

At the surface, where waters are
warmer, the speed of the underwater
sound wave increases. Higher
pressures found at greater depths
also result in an increase in speed.

ACOUSTIC RELEASE
This is a method of installing and
recovering instruments on the sea
floor. It consists of a hydrophone to
receive the acoustic signal, a battery
to power a specialised hook that
can be disengaged in response to a
signal, and battery to power them
both.
The assembly normally consists of
a payload supported by a flotation
system, and a clump weight. The
assembly is lowered to the seabed
whereupon an acoustic signal tells
the acoustic release to unlatch. The
crane wire can be then recovered to

Sandwiched between these two
layers of increasing sound velocity
lies the SOFAR layer . In this, low
frequency waves were less easily
scattered or absorbed by the water,
and could travel further. Any sound
travelling within this channel will
bounce off the ceiling and refract
back down. When it hits the floor of
this waveguide , the sound is diverted
back upwards again.

Ocean Technology Systems' acoustic
comms system for recreational divers.
Commercial diving systems, however,
send communications through the
divng umbilical

The ability to communicate acoustically
through the water has many
applications. These include warning
systems, stress monitoring, positioning,
imaging, bathymetric profiling data
transfer and control and monitoring.

EVOLOGICS S2C T MODEMS

SOFAR CHANNEL
In the deep ocean, long-distance
acoustic transmission can be
assisted by a phenomenon called the
Sound Fixing and Ranging (SOFAR)
channel, sometimes also called the
deep sound channel. This anomaly
is caused by temperature, water
pressure and salinity profiles.

BOP CONTROL
In the event that the control umbilical
breaks between the seabed blowout
preventer and the drilling rig, backup
systems are often required. One
solution is based on an acoustic
communication between the a surface
transducer and the seabed safety
equipment.
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The SOFAR Channel

This channel has been exploited to
send signals under the ice cap.

DART
One example is the Deep-ocean
Assessment and Reporting of Tsunamis
(DART) programme run by the US
National Oceanic and Atmospheric
Administration (NOAA) to provide early
warnings of tsunamis generated by
undersea earthquakes.

BIOLOGIAL TRACKING
Because of the vastness and complexity
of the ocean, gathering and processing
of biological data has been historically
challenging. Aquatic animals
are almost constantly in
motion and some species
can migrate thousands
of kilometres, over
distinct ecosystems,

Low sound speed

This makes it is possible to
communicate extremely long
distances. Whales naturally employ
it while submarines will enter the
channel specifically in order to
contact receivers located hundreds
or thousands of kilometres away.

They sensor bodies may sit on the
sea floor in housings or suspended
in the water column from a flotation
system. The readings then need to be
transmitted to the surface. Sometimes,
this has to be carried out immediately.

Seismic or pressure sensors are
placed on the ocean bottom to
detect incidences of earth tremors.
When these reach a threshold level,
emergency signals are up to a surface
buoy and onto a satellite.

High sound speed

High sound speed

In this way, the sound can pass along
the layer with a minimal spreading
loss of signal.

SUBSEA SENSOR INTERROGATION
A common oceanographic datagathering methodology involves
installing sensors in a zone of interest.
Such devices could be used to measure
parameters such as temperature,
salinity, dissolved oxygen and
Chlorophyll -a.

Edgetech acoustic release
the surface, leaving the
assembly on the seabed.

Different sized
trackers to be
surgically
inserted
into fish

Some systems have a secondary
acoustic release so that on
command of another acoustic
signal, the clump weight can
be jettisoned and the payload
allowed to float up to the surface.

A Teledyne Slocum glider can
follow preprogrammed paths and
interrogate receiver units via an
acoustic modem

transporting energy and triggering
ecological processes. It is, however,
imperative to understand fish
and marine mammal behaviour,
movements and habitat use to enable
better decisions about management
and conservation.
Remote monitoring can address
critical issues facing the oceans such
as endangered species, collapsing food
stocks, pollution, and global warming.
This prompted the setting up of
various fish tracking initiatives but one
of the largest, is the Ocean Tracking
Network (OTN), a global group of
universities, businesses, not-for-profit
organisations, governments. These
global partnerships enable resource
sharing and leverage infrastructure
and expertise for cost-effective
generation of animal movement data.
One effective way of tracking fish
is to implant a transmitter or 'tag'.
This may be carried out surgically in
smaller animals or located externally
in larger marine organisms. Each tag
is uniquely coded to identify individual
animals.
“Every few minutes, the tags emit
coded acoustic signals,” explained
Richard Vallée, Vice President Sales at
Innnovasea (formerly Vemco), which
manufactures these tracking devices.
“These signals are picked up
by acoustic receivers located
on the seabed, thus allowing
any tagged sea creature
within range to be identified.
"Some tags can also record
and transmit additional but
very useful information such
as depth, water temperature,
salinity, dissolved oxygen
as well as measuring other
physical properties that the
animals may be experiencing.”
Vemco receiver and Teledyne
acoustic modem to transmit the
data to the surface or vehicle
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There are numerous types and sizes of
tag that can be attached to the study
species. These should generally weigh
no more than 2% of the animal’s body
weight.
A tag suitable for placement on
a large fish such as tuna, shark,
sturgeon or salmon, can have a
detection range of up to 1km and
sufficient power for a 10-year study.
Smaller fish, however, require smaller,
lighter tags. These normally have a
smaller battery which reduces the
detection range and limits the lifetime
to nearer 3-6 months.
“As animals cross these listening lines,
scientists can tell where they are, how
fast they are travelling and where any
die along the migratory pathway," said
Fred Whoriskey, Executive Director of
the OTN. At present, OTN has between
1400 and 22 000 active receivers
forming 60 listening lines in key ocean
and inland locations around the world
and track 1 million tags.
“The numerous receivers can be used
to plot the movement patterns of
numerous – hundreds – of tagged
fish and may be also used to
triangulate their position,
allowing the possibility of 2D or
even 3D tracking without signal
collision.”
The acoustic tag system
can be used in both
salt and freshwater.
This means that it is possible
to document the effect of
obstacles like power dams
and wind farms or their
transmission lines along the
migratory paths of anadromous
species (which move from the
ocean to rivers and lakes for
spawning season. Examples
are striped bass or salmon).
Conversely, the European eel is
an example of a catadromous
species that lives it life in
freshwater, but goes to the sea
to reproduce.

The data stored in the underwater
receivers must be periodically
harvested. Some seabed units,
therefore incorporate acoustic
modems and these can communicate
with partner devices on the surface.

3400

SUB-BOTTOM
PROFILER

Vemco acoustic data storage units
These models can be carried by ships
and operated by personnel at sea, but
the technology increasingly lends itself
to autonomous vehicles such as the
Liquid Robotic (Boeing) Wave Glider
or Slocum underwater gliders from
Teledyne Marine.
These can be pre-programmed to fly
past the known receiver locations and
allow the seabed devices to upload the
data every few months, almost twice
the frequency of ship-led download
operation.
These monitoring systems have
profoundly changed researchers’
capacity to observe the ocean
and its inhabitants.

• Pole Mount or Tow
• CHIRP Transmission
• Integrated Motion &
Depth Sensors
• Dual Transmitter
• Multi-Channel
Hydrophone Receiver
• “Pipe Line” Mode

"Telemetry is an important
tool in unify a global
approach to ocean monitoring"
said Vallée. "The units have
documented movement over
transoceanic scales, investigated
regions unreachable by humans,
and allowed research in some
of the harshest parts of the
ocean, providing the groundwork
for next-generation aquatic
governance frameworks.

Vemco high-residence
receiver
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There are many applications where
users would the sacrifice distance
that acoustic systems afford, for
better baud rate and bandwidth.
This can be enabled by radio
Frequency (RF) – sometimes referred
to electromagnetic-based wireless
systems.
While acoustic waves are longitudinal
pressure pulses, electromagnetic are
transverse waves. The permittivity
of water is amongst the highest
(80) of any material (the name
Permittivity suggests a high ability
to permit an electric field, while
in fact, the opposite is true –
Permittivity describes the ability
to resist an electric field and thus
and thus efficient at absorbing
electromagnetic radiation. The result
is a shorter maximum transmission
distance than water.
This disadvantage is offset by
electromagnetic propagation
being more than a hundred times
faster than acoustic. This becomes
important where signals have to be
exchanged.
Radio systems can typically have data
rates of 100 bits/sec up to 100m and
up to 100 kbit/s over 10m, – even
1Gps for very short distances. This
makes it useful for sending large
amounts of data (eg video) along
subsea wireless sensor networks.
Another inherent advantage of RF
waves (and microwaves) is that
they are unaffected by acoustic
noise from turbulence, bio-fouling,
ambient light sources, aeration and
multipath signals. The waves can
also pass through bubbles – indeed
– this can improve communication
as propagating through a vacuum,
results in a lower signal loss.
Like acoustics, the frequency
defines the system bandwidth
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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.
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JOHAN SVERDRUP ONSTREAM
Equinor has started production
from the giant field in the North
Sea, more than two months
ahead of and NOK 40 billion

below the original estimates in the
Plan for development and operation.
It has recoverable reserves of 2.7

billion barrels of oil equivalent and the
full field can produce up to 660,000
barrels of oil per day at peak. Powered
with electricity from shore, the field

HYDRONE ON NJORD
Equinor has awarded Saipem a subsea services contract
based on a wireless underwater intervention drone as
well as an ROV. This contract will make Equinor the first
user of such technology.
The services from Saipem Norway will be employed

when the Njord field resumes production in 2020. Lasting
for ten years, the contract has five 2-year extension
options.
The value of the fixed part of the contract is estimated at
about € 40 million. One of the key contract stipulations
is for permanent presence in Norway and
Norwegian-speaking personnel.
The new technology employs an underwater
intervention drone (Hydrone-R) and an all-electric
work class ROV (Hydrone-W). The drone may
be resident below Njord for months between
scheduled maintenance, whereas Hydrone-W will
be connected to the platform like a traditional
ROV.
Both vehicles are electric and can be operated
without a surface vessel. The use of this
technology will therefore contribute to significant
carbon reduction. In addition, the response time
will be reduced. Furthermore, the operations will
not be dependent on weather conditions.
Equinor’s proprietary docking station for data
transmission and subsea induction charging
will be installed below Njord and used by the
underwater drone.
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has record-low CO2 emissions of wellbelow 1 kg per barrel.
The break-even price for the full-field

TEXIT
TechnipFMC shareholders have
unanimously approved the plan
to separate into two independent,
publicly traded companies.
RemainCo, a fully-integrated
technology and services provider,
will drive energy development while
SpinCo will look to capitalise on the
global energy transition.
It is hoped that the separation will
enhance both RemainCo’s and
SpinCo’s focus on their respective
strategies and provide improved
flexibility and growth opportunities.
SpinCo will comprise the Onshore/
Offshore segment, including
Genesis. SpinCo will also include
Loading Systems, a leader in
cryogenic material transfer products.
It will also include Cybernetix,
a technology leader in process
automation, that has historically
been a part of the Surface
Technologies and Subsea businesses,
respectively.

development is less than USD 20
per barrel. After reaching plateau
for the first phase, anticipated
during the summer of 2020,

OCEANEERING
Oceaneering International has
been awarded a contract to
support a decommissioning
project off the east coast of
Canada.
This is the first decommissioning
contract for Oceaneering in
Canada.

expected operating costs are
below USD 2 per barrel.

ONESUBSEA
Following a strategic decision to focus
on its unique, market-leading, subsea
electrical integrity products and
assurance services, Viper Innovations
has taken the decision to sell its
subsea hydraulic distribution portfolio
of products, including the V-LOCK
range of stabplates, to OneSubsea.

The contract’s work scope
includes internal cutting,
external cutting, and local soil
displacement. Work is expected
to start in Q2 2020.
The decommissioning project
comprises seven offshore gas
platforms located approximately
135 nautical miles east of Halifax,
Nova Scotia, Canada on the edge
of the Scotian Shelf.
The platforms were installed
between 1999 and 2006 and
consist of integrated topsides
modules on jacket structures that
are in water depths of 25-75 m.
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Onesubsea stabplates

CABLES
NEWS

5 DRIX UNITS SOLD
Integrated subsea and offshore solutions provider Unique Group has
signed an agreement to acquire five DriX Unmanned Surface Vessels
(USV) units from iXblue. These can be used for geophysical and
hydrographic surveys, touchdown monitoring of pipelines, subsea
positioning, and ROV/AUV tracking.
DriX, with its long endurance, increased hydrodynamics and flexible
sensor payload, can significantly improve the efficiency of offshore
operations and act as a true force multiplier in the marine renewables
sector as well as subsea construction, IRM and decommissioning in the oil
and gas markets.
DriX Unmanned Surface Vessel

UTGARD ONSTREAM
Equinor has started production from the Utgard gas and
condensate field, spanning the Norwegian-UK border
in the North Sea. The project was delivered ahead of
schedule and 25% below the cost estimate. Recoverable
Utgard resources are estimated at around 40 million
barrels of oil equivalent (boe) and daily production on
plateau will be around 43 000 boe.
The field development consists of two wells from a subsea
template tied back to the Sleipner field by a pipeline and
umbilical. The template is installed on the Norwegian side
of the border, with one well on each side.
The plan for development and operation and the field
development plan were submitted to Norwegian and UK
authorities in 2016.

BALDER
Vår Energi has awarded Ocean Installer and Baker Hughes
a subsea contract for the engineering, procurement,
construction and installation (EPCI) of subsea systems
and associated services for the Balder X project on the
Norwegian Continental Shelf.
Under the contract, the companies will engineer, procure,
construct and install 16 new subsea production systems
(SPS), umbilicals, risers and flowlines to the Jotun A floating
production storage and offloading (FPSO) unit. BHGE and
Ocean Installer will also carry out decommissioning work in
the field.

Oh!... Baker Hughes has a new logo!

ROV on Utgard
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POWERFUL

AND
INTELLIGENT
Introducing the new generation of powerful electric work robots
that can execute tasks autonomously.
An evolutionary leap forward of converging robotic technologies
with eco credentials.

WORLD LEADER IN ELECTRIC UNDERWATER ROBOTICS
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NEWS

ASHTEAD/OCEAN INSTALL

CRYOGENIC PIPE
Magma Global has signed a contract
with Shell Global Solutions to
develop and qualify a flexible Single
Polymer Composite (SPC) pipe for
cryogenic applications of down to
-196oC.
Magma was selected for its laser
manufacturing capability and
experience in development and
qualification of composite pipe for
hydrocarbon service.
The cryogenic flexible will suit a
number of applications including

Shell’s flagship low cost jettyless LNG
offloading system.
The pipe will be made from a
single polymer composite. Long,
unidirectional fibres are combined in a
matrix of the same polymer to produce
a tape which delivers high strength
while maintaining all the benefits of
the polymer. The tape is then fused
together in layers using lasers within
Magma’s precision manufacturing
process resulting in a continuous long
length of spoolable pipe with excellent
cryogenic properties.

Subsea equipment specialist
Ashtead Technology has completed
a subsea installation monitoring
project for Ocean Installer on
Equinor’s Askeladd and Johan
Castberg fields off Norway.
Ashtead provided its integrated
deflection monitoring system
(DMS) services and equipment to
support the installation of eight
integrated template structures (ITS)
in Norwegian offshore fields.
During operations, the dual
independent DMS systems
monitored, calculated, displayed
and logged structure deflection,
heading, pitch, roll, depth, and
suction can differential pressures, in
real-time.
The scope of work took place
in quick succession over a 25day period. This saw the project
completed well ahead of schedule
and resulting in significant cost
efficiencies.

Polymer composite for cryogenic hoses

CORTEZ AFGLOBAL
Cortez Subsea and AFGlobal
have strengthened their strategic
partnership to bring new technology
to the market which will reduce cost
and risk to pipelay.
The Stinger Deployed Diverless
Connector (SDDC) has been
developed to conduct pipeline tie-ins
using a remotely operated vehicle
(ROV) and, when coupled with other
installation techniques, can offer cost
savings of up to 30 per cent.
The technology will be deployed
offshore Malaysia where Cortez
Subsea won a contract with Vestigo
Petroleum for pipeline installation in
the Berantai field.

RYSTAD SAYS THE TIDE H
“Imagine shallow-water pipelay
without welding, but with stronger
joints, and pipeline connections
without the need for divers, reducing
the reliance on large vessels and
crew,” said a spokesman.
The solution is driven by the
AFGlobal Retlock clamp technology.
Our Retlock clamp is a two-bolt
clamp which has the ability to
connect mono and multi-bore. It is
suitable for vertical and horizontal
applications and has been proven
effective in more than 1,600
offshore applications. A compact,
lightweight design with continual
leak-monitoring system, it was the
ideal basis for the SDDC system.
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As investments in tight oil increased
from 2016 to 2018 and offshore
investments decreased, tight oil
investments almost reached the same
level as offshore in 2018. However,
in 2019 the table has turned. Now
offshore investments are on the rise
again, while tight oil has started to
decline.
According to Rystad Energy, Offshore
investments are expected to grow
as sanctioning activity has increased
over the last years while tight oil
investments are falling as producers
are trying to generate free cash flows.

LER

Subsea installation
monitoring project for
Ocean Installer

HAS TURNED

CABLE DEMANDS
Subsea power cables stretching over
16,300km in length will be needed
over the next five years to build new
offshore wind farms worldwide,
according to a new report by
RenewableUK.
The study, “Offshore Wind Cables
Installation and Manufacturing
Forecast 2019-2029”, also shows that
the value of the global market for
these cables will grow by 57% from
£717m this year to over £1,130m by
2023. Global offshore wind capacity
will skyrocket from 20.5 gigawatts
(GW) today to over 55GW in 2024,
largely driven by new projects in the
UK, Germany, Taiwan and the USA.
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UNIVERSAL SUBSEA SETS BEST PRACTICES FOR
Universal Subsea Inc (USI) has
announced that its patent-pending
Defender subsea isolation cap was
successfully installed to the Bulleit
subsea well, operated by Talos
Energy (Talos) in the Gulf of Mexico
at a water depth of 1,300ft.
The lightweight, thermoplastic cap
was landed, locked and securely
sealed to the wellhead in Green

Canyon Block 21 using a remotely
operated vehicle (ROV) after
deployment via wireline from the
Noble Don Taylor drillship.
The isolation cap and subsea
wellhead were injected with USI’s
proprietary, nontoxic, biodegradable
Defender Stasis LT subsea equipment
preservation fluid. The innovative,
low-pressure isolation cap design

ensured that seawater was
completely purged from the wellhead
bore and external chambers and
replaced with the long-lasting
preservation fluid.
“Defender is the only ROV-installable
protector cap that provides positive
locking and reliable sealing to the
wellhead mandrel," said John
Fitzgerald, Director of Sales and
Marketing, Universal Subsea, Inc.
“It is also the only cap of any size
or rating that allows all seawater to
be completely removed from the
internal and external protection
zones. The wellhead bore, ring gasket
profile and external connector profile
are completely isolated from the
subsea environment and immersed
in non-electrolytic preservation fluid
to protect against deterioration.”
The drilling program for the Talosoperated Bulleit well called for an
estimated 12-month temporary
abandonment period before
the subsea tree installation, and
protection against corrosion
and marine growth during the
abandonment was considered
crucial.
The technical team at Talos
recognized the intrinsic value of
maintaining the wellhead mandrel
in the “as-installed” condition during
the abandonment, and eliminating
the costs and schedule impacts for
remedial cleaning activities prior to
subsea tree installation.
The Defender subsea isolation cap
used on the Bulleit well fits all subsea
wellheads with a 27-inch H-4 profile.
Similar models are available for other
subsea wellhead profiles and subsea
tree applications.
Defender’s one-piece, thick wall,
nonmetallic body is manufactured
from a marine-grade thermoplastic
that is immune to corrosion
and deterioration in the subsea
environment while providing a
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SUBSEA WELL ABANDONMENT
25-plus year operating life. Metal
hardware is typically 316 stainless
steel.
“Universal Subsea overcame numerous
engineering barriers to
develop a corrosionproof, low pressure,
plastic protector
cap that would lock
and seal reliably in
water depths from 50
feet to 11,000 feet,
with multiple patents
pending,” noted Sean
Thomas, PE, president
and founder.
“The new designs
include a high
capacity, damage
resistant, ROV
operated locking
system and special
body seals that we
developed to allow
ROV installation while
providing reliable
sealing performance.
Defender’s dual
containment zones
and tertiary
annular
zone

provide two elastomer seal barriers
and two non-conductive fluid barriers
between the wellhead ring gasket
profile and the subsea environment.
The non-electrolytic preservation fluid
is a key part of the technology.”
Formulated from natural and modified
bio-based oils with environmentally
friendly additives, Defender Stasis LT
preservation fluid is in a class by itself.
This proprietary fluid provides superior
corrosion protection for metallic
components while being very friendly
to elastomers and other non-metallic
materials.
The fluid is oil based, so it provides
excellent water separation and high
dielectric properties while being
naturally long lasting to protect subsea
equipment components. Since the
fluid is derived from natural oils, it is
nontoxic to aquatic life, biodegradable,
and extremely safe for personnel.
Defender Stasis LT is the first
non-aqueous subsea equipment
preservation fluid that meets
regulatory requirements for direct
discharge to sea from subsea oil and
gas facilities in U.S. offshore waters.
The fluid is rated as a Environmentally
Acceptable Lubricant (EAL) and
a Total Loss Lubricant, and easily
complies with the regulations of tightly
regulated markets such as Norway,
the U.K. and Australia.
“For subsea trees, corrosion and
calcareous deposits over the 10
to 25-year operating life of the
tree will affect reliability of crown
plugs, swab valves and internal tree
caps, in addition to BOP connector
locking and sealing performance,”
remarked Thomas.
“For the tree application, USI’s subsea
isolation cap and preservation fluid will
provide significant cost savings and risk
reduction for each intervention, with
real potential to extend tree operating
life and well production life by several
years for some wells.”
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ACQUISITIONS
l Chrysaor has completed the
acquisition of ConocoPhillips’ UK oil
and gas business for $2.675 billion.
The assets being acquired produced
approximately 72,000 barrels of oil
equivalent per day (boepd) in 2018.
This acquisition increases Chrysaor’s
pro forma 2018 production to 177,000
boepd, making Chrysaor one of the
largest oil and gas producers in the UK
North Sea.
l Total has closed the acquisition of
Anadarko’s 26.5% operated interest
in the Mozambique LNG project for a
purchase price of $ 3.9 billion.
This closing comes after Total reached
a binding agreement with Occidental
earlier this year to acquire Anadarko’s
assets in Africa (Mozambique, Algeria,
Ghana and South Africa).
l Ashtead Technology has expanded
its inspection, maintenance and
repair (IMR) and decommissioning
capabilities with the acquisition of
Underwater Cutting Solutions (UCS)
for an undisclosed sum.
This is the fifth deal completed by
Ashstead since the firm was acquired
by Buckthorn Partners and APICORP in
April 2016
l Following a strategic decision to
focus on its unique, market-leading,
subsea electrical integrity products
and assurance services, Viper
Innovations has taken the decision to
sell its subsea hydraulic distribution
portfolio of products, including
the V-LOCK range of stabplates,
to OneSubsea, a Schlumberger
Company.
l Connector Subsea Solutions
has signed an agreement for the
acquisition of Hydratight’s MORGRIP
Connector business located in Walsall,
UK. The business will become an
integral part of CSS’ extensive repair
and modifcation services for subsea
and deepwater pipeline repair.

NEWS

ALLSEAS IN GYDA
REMOVAL
Repsol Norge has awarded Allseas
an EPRD contract for the removal,
transfer, load-in to shore and disposal
of its Gyda platform in the Norwegian
North Sea.
The contract covers both the 18,000
t topsides and 11,200 t jacket, and
includes an option for reinstallation
on another field, which would be
an unprecedented step for a fixed
installation off Norway. Also included
is an option for the removal, transfer,
load-in and disposal of the jacket’s 32
conductors, weighing a total 3,100 t.
Gyda is a field in the southern part of
the Norwegian sector in the North Sea,
between the Ula and Ekofisk fields.
The field has been developed with a
combined drilling, accommodation
and processing facility with a steel
jacket standing in 66 m water depth.
The platform started producing in
1990, a decommissioning plan was
submitted in 2016 and Gyda is now
producing in parallel with plugging of
the Gyda wells. The platform is in very
good technical condition, prompting
operator Repsol to consider re-use.
As the jacket was vertically fabricated
and installed back in the nineties, the
structure cannot sustain loading in the
horizontal position during transport.
Allseas and Repsol spent more than
a year studying ways to move the
platform from its current location
and bring it to shore for disposal. The
solution of transporting the jacket in
a near-vertical positon (60 degrees)
with Pioneering Spirit’s unique jacket
lift system unlocked the possibility for
Repsol to award the full scope, both
the topsides and jacket, to Allseas.
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WORLD RECORD LIFTING
Heerema’s SSCV Sleipnir, the world’s largest crane vessel, completed a 15,300
tonnes lift, installing the topsides for Noble Energy’s Leviathan development in
the Mediterranean. This sets a world record: lifting a module of 15,300 tonnes
was never done by a crane vessel before.
For the Leviathan development Sleipnir installed its two main topsides with
a total weight of 24.500 tonnes in less than 20 hours. Sleipnir was selected
for the job in order to save budget; as Sleipnir is capable of lifting large and
commissioned modules, the installation process takes less offshore time and is
therefore less costly.
Semi-Submersible Crane Vessel (SSCV) Sleipnir entered into service last July and
is part of Heerema Marine Contractor’s fleet. It is LNG-powered. Two revolving
cranes can lift up to 20,000 tonnes in tandem. Sleipnir can be deployed globally
for installing and removing offshore structures.
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Nexans Aurora
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KEY STEP STAGE IN AURORA CONSTRUCTION
NEXANS has carried out the grand block ceremony , a key stage in the construction of its cable installation vessel,
the Nexans Aurora. The grand blocks are the major components in the construction of the hull. They are being
assembled at CRIST, in the Polish port of Gdynia.
The Aurora design is based on the combined experience of Nexans, Skipsteknisk, Ulstein Verft and MAATS Tech,
each world leaders in their own fields. The aim is to produce a subsea cable and umbilical systems installation
vessel for worldwide operations, covering the full range of shallow and deep subsea activities.
With a 10, 000 ton capacity, split turntable, and a world leading vessel design, Aurora is well prepared for
complex construction tasks in severe weather conditions anywhere in the world.
The DP3 cable laying vessel represents a next step in offshore renewables with high manoeuvrability and station
keeping capabilities. She will be outfitted for power cable laying, including bundle laying, cable jointing and
repair and cable system protection and trenching.
The vessel will play a vital role in installation of Nexans’ cutting-edge high voltage (HV) submarine cables that will
bring more energy to the world, helping connect offshore wind farms to the grid, supporting electrification of
offshore oil and gas installations and creating interconnectors between countries.
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PILING INSTALLATION AT MORAY
EAST CROSSES HALFWAY POINT
18

DEME Offshore is making strong
progress on the installation of pin piles
at the Moray East wind farm in the UK.
Having started offshore construction
works with the jack-up installation
vessel ‘Apollo’ in May 2019, piling
activities have now passed the halfway

mark, with more than 156 pin piles out
of a total of 309 installed. The piles are
part of the jacket-based foundations
on which the turbines will later be
installed.
The piling materials have been brought
to site and smoothly hammered into
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their designated location. A high
degree of positional accuracy has
been achieved through the use of
DEME Offshore’s patented piling
template, which integrates with the
jack-up legs of ‘Apollo’. The jacket
installation works are planned for
2020.

NEWS

FUGRO SITE CHARACTERISATION
Germany's Federal Maritime
and Hydrographic Agency (Das
Bundesamt für Seeschifffahrt
und Hydrographie (BSH)) has
awarded Fugro a multi-annual
geotechnical site investigation
contract in the German North
Sea and Baltic Sea.
The programme will be
completed in three phases
over the next 3 years and
comprises geotechnical
investigations at potential
offshore wind farm
development areas.
It will include geotechnical

data acquisition from multiple
geotechnical drilling vessels and
geotechnical laboratory testing.
The total contract value is
approximately EUR 25 million.
With project preparations
underway, Fugro is moving
quickly to mobilise for the
target start date of midSeptember. Fugro’s survey
department will provide
unexploded ordnance (UXO)
services before the dedicated
geotechnical drilling vessels
(the Fugro Scout and Gargano)
execute the fieldwork.
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Recoving an ROV on the Halul
49, Offshore Quatar after
carrying out a seabed survey,
Image: Lewis Skene
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QUANTUM EV
WORKHORSE ELECTRIC ROV
SMD has recently launched its
innovative Quantum EV electric
workclass flagship ROV, potentially
heralding a fundamental change
of the direction for the company.
Once the electric power systems
are established and proven, SMD is
to consider introducing this electric
technology on its other larger
underwater machines.
In recent years, a number of workclass
ROV manufacturers have looked to
produce electric designs. Rather than
simply replacing the hydraulic systems
with electrical circuitry, however, SMD
decided to re-think the engineering of
the entire vehicle, essentially starting
from a blank piece of paper. The result
is game-changing.
“We wanted to produce a simplified
design that was inherently familiar
to the industry but represented
performance improvements
across every metric," said Business
Development Director, Mark Collins.
"The resulting electric workclass
vehicle will work in the strongest
currents with performance surpassing
even the best hydraulic vehicles.
"An immediate and noticeable result
of the redesign was the extensive

space it freed up. Feeding this back
into the design meant that we could
achieve the same power within a
smaller and lighter frame, enabling
workclass activites from smaller rigs
and vessels.
"The ROV promises a 20% increase
in performance while being twice as
efficient when compared to current
Work Class ROVs."
PAYLOAD
A key demand of any workclass vehicle
design is a large payload. Traditionally,
this would be stipulated early in the
design. The engineers would then
calculate the precise amount of static
buoyancy necessary to offset this
weight to give the ROV stability.
In operation, however, this maximum
payload is not always required, leading
to the installed buoyancy greatly
exceeding the weight of the ROV.
A common strategy in the industry,
therefore, is to add an equivalent
number of lead weights to the vehicle
floor to counter the uplift.
“Weight is a huge consideration in
subsea design” explained Collins. "In
air, a reduced weight means smaller
lighter LARS and umbilicals, while

in water, reducing weight reduces
inertial energy bringing performance
improvements.
“Say the vehicle requires 300kg of
lead/payload. While the dry weight
of the syntactic foam necessary to
balance this payload does not weigh
300kg, it is still, nevertheless, quite
heavy. This adds around half a ton
of weight simply to make the vehicle
neutrally buoyant.
“Instead of adding weights, the novel
design we devised for the Quantum
EV, is based on adding removable
syntactic foam modules to achieve the
required buoyancy.
"This has an immediate impact on the
weight of the entire vehicle," he said.
"In the early days of ROV design, the
syntactic buoyancy was cast in moulds
and could not easily achieve the
desired tolerances.

DC Thruster

Distribution box

"Within the past decade, however,
improved techniques meant that
the shapes could be easily machined
from syntactic blocks. It was only by
carrying out a fundamental redesign
exercise such as this, re-evaluating
each component, that made us
wonder why we didn't do this years
ago."

Navigation sensors

Empty trays around the main core. These can be used for hydraulic power units
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"The design process resulted in a 25kW
motor able to produce 10-15% more
power output than even the largest
hydraulic ROV thrusters on the market.
These thrusters have been designed
in-house and are not available on
the open market. These have fewer
working parts to increase reliability."
Traditional hydraulic thruster motors
have a small form factor, spin at low
RPM, produce good torque and do
not require a gearbox. The downside,
however, is that they use oil, have
many moving parts and require
inefficient valving and pipework to
operate. They also have quite slow
response times.
MOTORS
The most important component of the
electric vehicle – and that which gives
it its name – is the electric thruster.
“Electric thrusters have been available
for smaller ROVs for a number of
years and have reached high levels of
sophistication and efficiency.

“Electric motors, however, use fewer
moving parts and are inherently far
more controllable than hydraulic
motors," said Collins. "We are able
to regulate their speed thousands of
times a second using state of the art
drive technology.
Electric motors for ROV applications
tend to spin at high RPMs to produce
power whilst retaining a small size so
require a gearbox to reduce speed
suitable for a propeller," said Collins.
"Normally, these gearboxes are a
mechanical mesh type and these
can be inefficient. One of the most
important aspects of our design is the
use of a magnetic reduction gearbox.
The thruster propeller is connected
by means of a powerful permanent
magnet coupling to the motor. This has
notable advantages.

Variable buoyancy modules

For an electric Work Class vehicle,
however, we wanted a step change
in performance and this required
a reappraisal of the technology to
develop the biggest electric ROV
thrusters practicable," said Collins.
"The maximum output of current
electric ROV thrusters is around
200kgf, however, we were looking at
outputs of nearer 550kg.

"It only has two moving parts – the
motor and propeller shaft – far fewer
components to wear and fail. The drive
motor is hermetically sealed.
Water cannot penetrate into the
motor body through shaft seal wear
either. Furthermore, if the propeller
is unable to rotate for some reason,
such as fishing net getting into the
blades, the thruster will naturally
decouple from the motor so nothing
can break.
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DC POWER
Traditional workclass vehicles are
normally based on AC power driving
a 3 phase induction motor and
hydraulic pump. The new Quantum
EV, however, employs DC power. SMD
has calculated that overall, its DCbased ROV is 63% efficient compared
to older AC induction hydraulic WROV
technology which is 34% efficient at
best.
DC has a number of advantages. It
only has one loss mode – resistance,
whereas AC systems have three
loss modes – resistance, inductance
and capacitance. A DC transmission
system over the umbilical alone is
roughly 10% more efficient than an AC
system.
Typically, AC systems that use
induction motors need generators
sized twice as large to cope with
inrush current. The DC system,
however, does not have a large inrush
current when first energised. This
allows for a generator 50% smaller for
the same power.
"DC power is not new in ROV design.
Many smaller electric ROVs enjoy the
advantages of DC power but these
have been limited for use in small,
relatively low-power observation
class ROVs typically working in
depths of up to 1000m (although
some manufacturers have developed
electric motors able to work
considerably deeper).
At present, however, no company has
offered this size of DC transmission in
this power range - around 200kW - for
ROV applications.
SMD, however, were able to turn to
its parent company who specialise in
power transmission technology and
build components for electric cars.
They designed and built the Quantum
EV topside transmission system and it

UNDERWATER VEHICLES

is currently being tested in China and
will be coming over to the UK in the
next few weeks.
Another advantage of DC power is
in the design of the umbilical. In AC
systems, the insulation needs to be
rated for peak to peak voltage and this
results in a thicker diameter cable.
Far less insulation is required for the
DC system for the same power level
meaning smaller cables can be used.
"Our DC system is set up as a busbar
and uses fewer dedicated conductors
than found in a 3 phase AC system.
The overall result is a reduction in
umbilical diameter of up to 25%," said
Collins.
The umbilical passes through the top
of the buoyancy block and is fed into
a distribution manifold and into four
identical power conversion modules.
These take high-voltage 4000V DC
and convert it to low-voltage 680V
DC. This power is distributed to the
instruments, motors and other tooling.
"A common theme throughout the
ROV is the use of identical modules.
This makes spares holding easy and
provides redundancy," said Collins.
"The DC-DC conversion modules
include all the interlocked safety
protection, ensuring that it cannot be
Multifunction
Voltage conversion modules
Instrument Interface

Rear of the ROV

switched on without something being
connected. If one of those modules
goes down, we just run the vehicle on
the other three or two or even one."
The DC-DC conversion modules can be
replaced by battery modules. These
make the vehicle more independent.
Options include a hybrid system that
uses even smaller umbilicals to retain
real time data feedback but still trickle
charge a battery or full autonomous
operations with the addition of the
necessary control hardware.
"When we started this five years ago,
we didn’t even know if autonomy, over
the horizon, residency and long term
submersion was the way forward so we
wanted to make sure we had all bases
covered and developed an architecture
that accommodated this.
"Underwater garages and resident
systems is something we are looking
into. It is a big step but in many
ways, they are a variant of a Tether
Management Systems of which we
have decades of experience.

Thin DC Umbilical

Distribution box

Power and control units

"The trick is to develop a series of high
performing modular components that
can be brought together to provide
a large number of different system
solutions and give us and our clients
choice”.
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CONTROL
SMD has also developed a new
ground up control architecture for
the Quantum EV. Compact and power
efficient it uses an Ethernet backbone
from which intelligence modules
and AI can be layered onto it. This
permits automated pilot aid functions
all the way up to full autonomy.
Other features include plug and play
multi-function accessory connections
making instrument connection for
changing operating modes a doddle.
HYDRAULIC
Devices such as manipulators and
legacy subsea tooling still require
hydraulic circuitry, and as such, the
ROV has allocated space to install a
hydraulic power unit in the design.
It is not a simple old-fashioned
system but instead, SMD has used its
new high power DC thruster motor
technology to create compact and
scalable hydraulic power units.
"There is enough space to place
another 50 kW module in the
identical space on the other side to
give 100kW and this arrangement can
be further duplicated elsewhere on
the vehicle to provide 200kW (268hp)
of power – more than in many
hydraulic ROVs and ensuring API53
compliance.

Never lose
track of your
AUV.
GAPS USBL SYSTEM

Gaps offers a pre-calibrated
positioning and communication
solution for the tracking
of subsea vehicles and towfish.
Its new telemetry feature allows
for AUV control & command,
INS recalibration, as well as
efficient data retrieval.

Omnidirectional tracking
of subsea vehicles and towfish

From extremely
shallow waters

200°

To the deep sea
(4,000 m)
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DYNAMIC LASER SCANNIN
A NEW COLLABORATIVE MICRO INSPECTION SKID WILL DELIVER
HIGH ACCURACY INSPECTION CAPABILITIES ON SMALL ROVS
Small Inspection-class ROVs are
regularly being used offshore for
general video inspection (GVI) in
order to significantly reduce project
costs.
These vehicles can be easily deployed
from vessels of opportunity and only
require a minimal crew to complete
simple inspection scopes.
Unfortunately, the capability of these
small ROVs is limited by the range
of sensors they can deploy, often
due to challenges with the size and
weight of the survey payloads. This
prompted 2G Robotics to partner
with iXblue and Nortek to overcome
this limitation and deliver an all-inone navigation integrated survey skid
for inspection-class ROVs that can
perform dynamic laser scanning and
high resolution stills image mapping.
The new Micro Inspection Skid
enables small ROVs to achieve more
than just GVI, expanding the number
of applications that they can be
deployed for. This innovative payload
expands their capability to include
quantifiable measurements of
damage, localised pipeline and asset

inspection, dam and infrastructure
modelling, high resolution seabed
mapping and military mine
countermeasures target identification.
By employing a low cost ROV and
cost-efficient vessel, these survey
tasks can be completed at a fraction
of the cost of a typical project.
Testing with the inspection skid was
conducted in a Canadian freshwater
lake where a shipwreck was found
and modelled in real-time. This survey
was conducted in a small harbour
and demonstrated that the system
can be used for marine archeology
and search and rescue operations to
create 3D models of subsea targets.
This 3D modelling functionality was
previously only available on Workclass ROVs and therefore not feasible
to deploy for non offshore oil & gas
applications.
Over the last few months, field
testing was completed to validate
the accuracy of the system. By
deploying and scanning a variety of
dimensionally controlled targets it
was proven that this sensor package

Stills image mosaic of
shipwreck captured with
Micro Inspection Skid
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could achieve a measurement error
of less than 3cm with these costefficient navigational sensors.
Results were obtained in a turbid
harbour environment, and the
below images of a ladder target
illustrate how laser data often
exceeds video or stills image
performance in high particulate
environments.

Stills image mosaic
of ladder target in
turbidity

This compact inspection package is
made possible by incorporating the
newest compact sensors available
on the market: 2G Robotics’
ULS-500 Micro laser scanner and
OBSERVER Still Camera, iXblue’s

G ON ROVs
Seaeye Falcon,
Seatronics’
VALOR, VideoRay’s
Defender, and more.
The skid only requires
24VDC power and Ethernet
communication for topside
control, and can be delivered
neutrally buoyant with syntactic
foam. The skid comes fully
assembled with the navigation and
sensor package fully calibrated to
provide a truly plug-and-play solution.
Skid base on an ROV

Rovins Nano Inertial Navigation
System (INS), and Nortek’s DVL1000.
This package achieves
the size and weight
requirements needed
for deployment on
inspection-class
vehicles. The skid is
pre-calibrated and
can rapidly integrate
with any small
inspection-class ROV
including the Saab
Rovins Nano

Raw data from the laser and stills
camera can be viewed in real-time
during the survey, and data is postprocessed using the 2G ViewLS
software to apply navigation data,
clean the laser point cloud, and
enhance stills images.
The complete software solution
delivers an efficient data workflow
for survey operations that includes
real-time data QC and simplified
post-processing to minimise data
preparation time and training
requirements. The iXblue Delph INS
navigational post-processing software
can be added to enhance the data
accuracy.
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Laser data of the shipwreck
This skid delivers high resolution stills
images (at up to 7m range) to provide
wide area, geolocated, image mapping
capability. Images are light-levelled
and undistorted allowing for accurate
image mosaics to be created.
High resolution laser data is collected
and processed in real-time to allow for
quantifiable measurement of critical
target features.
The iXblue Rovins Nano accepts
navigation data from the Nortek DVL,
as well as an optional depth sensor
and USBL, combining these inputs
with its inertial measurements to
deliver the required vehicle position
accuracy for dynamic laser scanning.
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VALEPORT SENSOR ON FREEDOM
Valeport sensor technology has
been selected by Oceaneering
International for integration into
its subsea Freedom generation of
vehicles.
Oceaneering’s next generation
hybrid ROV will be fitted with
Valeport Bathypack, Altimeter and
Hyperion Fluorometer sensors.
Hydrographic and oceanographic
instrument designer Valeport,
worked closely with Oceaneering’s
engineering team to meet challenges
in communication and connector
requirements.
The sensors in the Midas Bathypack
are Ethernet
enabled to
offer precision
sound velocity,
conductivity,
temperature, depth
and altimeter data. This is used to
enhance the operational capability of
the Freedom resident vehicle.

Hyperion Fluorometer

The subsea vehicle is also equipped
with Valeport’s compact and robust
environmental monitoring sensor,
the Hyperion Fluorometer, for the
high performance measurement of
Chlorophyll A.
Oceaneering’s Freedom ROV offers a
new level of flexibility and efficiency
while performing common ROV
tasks including survey, inspection,
valve and torque tool operation,
manipulator-related activities and
underwater inspection in lieu of dry
docking operations.
It operates in tethered and
autonomous tetherless modes.
Valeport Bathypack
and Altimeter

LODESTAR-NAV ON SMD ROV
Sonardyne has been chosen by
SMD for its new electric work class
remotely operated vehicle (ROV)
range.
The Quantum EV will be factory-fitted
with Sonardyne’s hybrid navigation
solution, Lodestar-Nav 200, as
standard, enabling new owners
to put the ROV straight into
operational service after taking
delivery.
Lodestar-Nav is a
turnkey navigation
solution for ROV
control and guidance.
It combines a high
accuracy attitude heading
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reference system (AHRS), Syrinx
Doppler velocity log (DVL) and survey
grade pressure sensor, in an all-in-one
instrument, making it less complex to
integrate and operate.
Lodestar-Nav is pre-calibrated
providing the ROV pilots with a robust
and reliable solution, even in the most
challenging operational scenarios,
without needing to worry about sensor
offsets.
For complex survey applications where
an inertial output is required, LodestarNav can easily be remotely upgraded in
the field to a SPRINT-Nav, Sonardyne’s
increasingly popular acoustic-inertial
hybrid navigation system.
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Introducing the NEW
C-Kore Sensor monitor
Decommissioning – Fault-Finding – Construction
Prove wellheads have safe pressure levels, even after
SCMs are removed. Locate faults in sensors before
breaking containment. Remove risk to divers and
environment from unexpected pressure releases.
C-Kore’s range of subsea tools automate the entire
testing process, achieving significant costs savings
with Subsea IR, CR, TDR, Pressure and Sensor units.
Safe for use on all subsea infrastructure, giving
better data faster.

Obtain quick and reliable results
Save multiple days vessel time
Ensure safe operation
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CAR LOCATION
James City County, located in Virginia, has an estimated
population of 67 000 citizens. The county has a Marine
Patrol and Underwater Search and Recovery Team that
employs their JW Fishers’ SeaOtter-2 ROV whenever mission
accomplishment is of the utmost importance.
Many of the local waterways are low visibility and the need
to use an ROV is minimal. There are, however, several areas
in which an ROV is absolutely the right tool for the job. Local
retention ponds, a county reservoir, the Chesapeake Bay,
and a very brackish river are all waterways that the team are
able to operate the ROV in without hesitation. Lt. William T.
McMichael recently shared one experience that highlighted
the versatility of JW Fisher’s ROVs.
“One operation we were called to was a submerged vehicle
in a retention pond behind a hospital. A grounds employee
observed the top of a vehicle as he glanced out over the
pond. We arrived on scene and sent in the SeaOtter-2
ROV. We were able to circle most of the vehicle with great
visibility and obtain the vehicle tag.

Lt. McMichael went on to say “we also used the SeaOtter-2
in a regional public safety dive training event assisting with
surveying in an archeological dive for the ships scuttled by
General Cornwallis along the York River in Yorktown, VA.
The ROV was used to identify any visible ship remains from
the Revolutionary War. Given the right conditions and
clarity, the ROV gives us a tool to send in and scout the
underwater environment prior to sending in any public
safety divers.”
Other teams that use JW Fishers ROV line are Washington
County Sheriff’s office, Snohomish County Sheriff’s office,
Beijing Marine Police in China, Thames Water Works in the
United Kingdom and Henderson County EMA Services.

We were able to discover that the vehicle had been stolen
two years earlier. It was unknown how long it had been in
the pond. We were also able to send the Sea Otter-2 inside
the vehicle as the window was down. We could see in the
front seat and the back seat to see that no bodies were
inside. This helped our divers see the make and model of
the vehicle and the condition of most of the vehicle prior to
getting in the water.”
SeaOtter-2
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UNDERWATER COMMU
Subsea communications systems
are vital for accumulating and
sharing information. They can be
used to interrogate sensors, receive
or transmit instructions, access data
and send video/photographs.
There are two ways of
communicating – through a wire or
wirelessly.

WIRED

The advantage of wired systems is
that they can transport enormous
volumes of data (bandwidth) at
velocities approaching the speed
of light depending on the carrier
medium within the cable. Within
the cable, the data or control
signals are normally transmitted
either along optical fibres or
metallic conductors such as copper,
steel and aluminium.

Submarine Cable Map Image:TeleGeography

The drawback, however, is that
they are expensive to manufacture.
The installation costs are also
considerable although these
decrease relatively with distance.
In addition, they only facilitate
communication between fixed
points although these don’t have
to be stationary – eg, one end may
be connected to an underwater
vehicel while the other
terminates in a moving
vessel. Cables can bridge
small distances or be long
enough to cross continents.
If the application requires
power cables, it may be
possible to superimpose
communications signals
along the electrical
conductors.
Alternatively, some power
cables can incorporate optical
fibres within their structures.
Nexans underwater fibre optical
communications cable

Submarine Cable Map Image:TeleGeography

These fibres may also be
used to detect properties
such as overheating, the
presence of local stresses
or even faults.
Around 99% of all
international data is
transmitted through cables.
As of early this year, there
are 378 submarine cables

32

in service – over 1.2million km globally.
Some extend up to 20 000km and are
capable of carrying over 200 Terrabits
per second.
Underwater communications cables
are similar to land cables but typically
incorporate stronger outer layers for
waterproofing and strengthening/
armouring layers to afford protection
from the marine environment. They

UNICATIONS
on the sea floor. Because of the
relative emptiness, the risk of being
severed decreases and the diameter
is reduced to that of a garden hose.
Another downside of cable is that
any leakage or breakage can render
the entire line inoperative, however,
a number of tools have been
developed to detect such faults and
discontinuities in the line.
Once the Cable Monitor has
narrowed the location of a fault to
a single component (for example an
in-field umbilical), a time domain
reflectometer (TDR) is used to
precisely identify where in the cable
the fault resides.
This knowledge can be used to
inform repair versus replacement
strategies.
By measuring directly subsea, the
problems of deck-based downline
testing are eliminated, including
impedance mismatches, attenuation,
faulty downlines and the difficulty of
driving the TDR correctly.
It is possible to find faults over
20km away and locate faults
within a 10cm
resolution.

c-Kore's Digitron
plug in
fault-finding system

are known to be the target for sharks
which may detect the electrical
impulses.
Shallow water cables are about the
diameter of a drinks can. They are
buried for protection, especially as
they approach landfall.
Cables are at risk of being
inadvertently dredged up by ship’s

anchors (25% of
cable faults) or
the trawlboards of
fishing vessels (38%).
Other causes are abrasion (
8%), natural disasters (6%) and
component failure (8%).
While those laid in deeper
waters have to resist pressures,
they can be safely laid directly
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WIRELESS
Many offshore installations,
particularly those in mature areas,
are covered by a 4G wireless
network. Outside that broadcast
area, however, satellites are used to
relay the information to land.
In most applications, satellite
technology cannot compete directly

MICROWAVE
As offshore oil and gas operations
move increasingly towards a digital
oilfield model, this requires a high
digital communications availability.
Offshore broadband is in increasing
demand for applications such as
video-conferencing between the
offshore facilities and onshore as
well as its use for the continual
monitoring and analysing offshore
data. Some electrical or mechanical
equipment can be remotely
controlled
Key demands for such a system
are high availability and reliability
as well as and the need to cover
long distances. The link connecting
mainland Norway to the Yme oil
platform in the North Sea spans
123km.
The highly corrosive offshore
environment necessitates a high
degree of durability while the
increasing demand from computers
and video transmission requires
high capacity.
Microwave-based systems are
often the communications solution
of choice, allowing a capacity of
hundreds of Mbps. The downside
is they may be subject to multipath
fading and require an unobstructed
line-of-sight between the
transmitter and receiver.
Facilities that float on water
may also suffer loss of antenna
alignment but this cam be
ameliorated by gyro-stabilised
antennas.

ACOUSTICS
with cables in terms of cost or usage
(satellites account for only 0.37% of all
US international capacity), however,
they are invaluable in communicating
with mobile equipment across the
globe, particularly in remote areas,
such as rigs, vessels or vehicles. They
are particularly efficient at distributing
signals from one source to multiple
locations.
In the subsea market, however,
satellites have an immediate
disadvantage because the signals
cannot penetrate the water. This
drawback came be circumvented,
however, should the underwater
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vehicle be able to break surface ,
allowing it to immediately transmit/
receive using their onboard antenna.
It can then both download data and
receive instructions.
Most underwater vehicles, however,
work hundreds or thousands of metres
below the seabed. This has fuelled
a requirement for an underwater
wireless communication system.
At the surface, there are three main
wireless technologies, namely,
Acoustic, Radio and Optical, and these
can be used underwater. Each has
specific properties which makes them

RANGE VS BANDWIDTH

500 Mbps

There are three methods of
wireless communication, each
with their advantages and
limitations.

50 Mbps
5 Mbps

Free Space
Optical

500 Kbps
50 Kbps
5 Kbps

EM/Radio
10m

series of pulses – also called P waves,
Push-Pull waves, compressional waves
or longitudinal waves (as they travel
in the direction of propagation) are
produced by the larynx. The receiver's
eardrum converts the pulses back into
speech.
Underwater pressure transducers
emulate this by converting the
electrical signal into a beam of sound.
There are a range of transducer types
available, the selection governed by
physical size, frequency, range, beam
pattern (directional or omnidirectional)
and power capacity. The produced
wave picked up at the receiving end by
a hydrophone.

suitable for different applications. It
may be that one application can be
satisfied by more than one technology.

ACOUSTICS

Acoustics underpin a wide range of
underwater technologies from imaging
(sonar) to positioning systems, but its
value specifically as a communications
medium, that is equally important.
Above the water, acoustic
communication is fundamentally based
on the transmission of pressure pulses.
When talking verbally, this continuous

Along its passage, the propagating
wave can be affected by a number of
factors. It is absorbed over distance.
The pulse can suffer from spreading
losses (not an energy loss per sae, but
a loss of intensity as the wave is spread
out over progressively larger surface
areas) and boundary effects (sound
reflection).
In in the same way that sound echoes
of a flat surface, the underwater wave
can reflect off the seafloor, air-sea
surface, solid objects such as a ship's
hull and even isopycnal surfaces such
as salinity gradients. Destructive
multipath wave interference may
result in poorer quality signals.
The presence of bubbles can also
inhibit the passage of acoustic waves
and there may be interference from
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Acoustic systems have a range
of hundreds of miles but low
bandwidth. Optical systems have
high bandwidth but low range.
EM/Radio systems bridge these
two extremes.
Acoustics
1 km

100 km

other noise sources operating at the
same frequency such as profilers from
passing ships.
Perhaps the most useful property
of acoustic system is that the waves
can travel considerable distances
underwater. Characteristics of the
acoustic wave are affected by the
changing its properties – the lower the
frequency, for example, the further the
waves can travel. This may have been
the reason that whales evolved very
low frequency calling.
This sound wave can also be used to
send data. This is done by the wave
by acting as a carrier and the data
superimposed on it. Higher frequency
allows a greater bandwidth but can
only travel shorter distances.
This potentially has two major
ramifications. Large transmitted
signals require more power, and this
may present a problem for batterypowered devices. The other issue is
that high intensity power can result
in cavitations within the water and
can even make the water boil on the
face of the transducer, corrupting the
signal. This in turn is affected by water
pressure (and thus, depth).
This distance the wave has to travel
comes at a cost of communication
speed. Data rates of tens of thousands
of bits per second (bit/sec) are enjoyed
over ranges of 1km, but this falls to
less than a thousand bit/sec for ranges
up to 100km.

UNDERWATER VEHICLES

ACOUSTIC
ACOUSTIC MODEM
The speed of sound in water is
limited to around 1500 m/sec,
considerably slower that other
competitive wireless techniques
while also being subject to losses at it
travels through the water.
It is possible to increase the
efficiency by processing the
basic signal. This technology
is largely borrowed from the
telecommunications industry and
adapted for underwater use.
The signals can be changed or
modulated, and then demodulated at
the receiving end. This is carried out
using a modem. One of the most

common techniques is the Spread
Spectrum.
This splits the data up and codes it or
arranges the way it is packed. Larger
amounts of data can then be sent as
a number of packages. One of the
most common methods is to send
data at several different frequencies
(Multi-Frequency S hifted Key, MFSK).
Another arrangement called Phase
Shifted Key, or PSK allows a higher
data speed but is less relaible.
At the receiving end, the software
can look for errors and ask for missing
sections to be re-transmitted. This
reduces errors but affects the data
transfer rate.

Alterntively, Multipath processing
essentially sends the same signa
numerous times but slightly delayed,
and the software can assemble a
'clean' version at the receiving end.
Modems normally require line-ofsight communication and most are
reliable in distances of around for
200-300m. They are not always ideal
when propagating long horizontal
distances, particularly in shallow
waters where there is greater
propensity for losses due to the signal
reflecting off seabed and surface
boundaries.
The ability to communicate
acoustically through the water has
many applications. These include
tsunami warning systems, stress
monitoring, positioning, imaging,
bathymetric profiling data transfer
and control and monitoring.

APPLICATIONS
DIVING
In recreational diving, helmet
microphones allow the diver’s speech
is converted into a high
frequency sound signal
which is transmitted
through the
water.

EVOLOGICS S2C T MODEMS
Earlier this year, EvoLogics introduced its latest generation S2C T modems.
Dubbed “tiny”, the light and ultra-compact design represents a size reduction
of almost 20% compared to their M-series mini-modems, at only 25 cm
standard height and 1200g weight.
The S2C T high frequency models are aimed at modern size- and weightsensitive applications with four frequency range/directivity options.
The new model features a fully-fledged S2C engine with no compromises
in acoustic performance. It is a designed for small AUVs and ROVs where
seamless integration of the components is critical. Perfect as transponders for
positioning, the S2C T are capable of simultaneous tracking and reliable bidirectional data transmissions with advanced networking.
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Ocean Technology Systems'
acoustic comms system for
recreational divers. Commercial
diving systems, however, send
communications through the
divng umbilical

When this signal is received by
another diver, it is converted back
to an AM signal and fed into an
earphone.
Another similar application
employing acoustic communications
is the diving bell emergency back up
communications system
In commercial dive systems, the
supervisor communicates with the bell
through the umbilical but there is also
a secondary acoustic through-water
link in case the primary system fails.

The bell has an internal emergency
communicator unit connected to
an external oil-filled pressure
compensated junction box with its
own power supply.
One inherent disadvantage of
acoustic communications is
that they cannot pass through
the air/sea interface. The
solution, therefore is to house
the transceiver in a 'Dunking' unit
and lower it down into the water,
below the noise of the splash zone.
Fathom Systems' surface transducer
in a dunker unit

In Fathom systems' arrangement, the
dunking transceiver can be lowered
down through the moonpool. This
sends converted high frequency
ultrasonic waves through the water.
Communications are normally
‘half-duplex’ which means that only
one person can talk at a time. The
distance the sound can travel is up to
350m.
DART
One example of acoustic
communication is found in the Deepocean Assessment and Reporting
of Tsunamis (DART) programme
run by the US National Oceanic and
Atmospheric Administration (NOAA).
It provides early warnings of tsunamis
generated by undersea earthquakes.
Seismic or pressure sensors are
placed on the ocean bottom to
detect incidences of earth tremors.
When these reach a threshold level,
emergency signals are up to a surface
Fathom Systems' Thru Water Comms electronics and power supply on the diving bell buoy and onto a satellite.

37

UNDERWATER COMMUNICATIONS

ACOUSTIC
Edgetech
acoustic
release

ACOUSTIC RELEASE
This is a method of installing and recovering
instruments on the sea floor. An acoustic
release consists of a hydrophone to receive an
acoustic signal, a battery to power the device
and a specialised hook that can be disengaged
in response to a signal.
An assembly is lowered to the seabed
whereupon an acoustic signal instructs the
acoustic release to unlatch. The crane wire can
be then recovered to the surface, leaving the
assembly on the seabed.

Some systems have a secondary acoustic release so that
on command of another acoustic signal, the release can
jettison the clump weight and the payload allowed to float
up to the surface.
SUBSEA SENSOR INTERROGATION
A common oceanographic data-gathering methodology
involves installing fixed sensors to measure parameters
such as temperature, salinity, dissolved oxygen and
Chlorophyll -a. Acoustic modems or transceivers can then
periodically transmit the data to the surface.
BOP CONTROL
In the event that the control umbilical breaks between
the seabed blowout preventer (BOP)and the drilling rig,
backup systems are often required. One solution is based
on an acoustic communication between the surface
transducer and the seabed safety equipment.

Edgetech acoustic release being deployed
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ROPELESS FISHING

3400

SUB-BOTTOM
PROFILER

Edgetech's Ropeless Fishing System
A Ropeless Fishing System with
embedded acoustic release technology
has been developed to eliminate
vertical lines connecting a surface buoy
to bottom fishing gear.
The system was designed from the
ground up with the input of fishers
with the intent of alleviating possible
whale entanglement and other
negative effects of seafloor-to-surface
fishing and trap lines.
The unit can be deployed in water
depths down to 500m and handle
a load of 500lbs while remaining
BIOLOGICAL TRACKING
Historically, because of the vastness
and complexity of the ocean, gathering
and processing biological data has
been challenging. Aquatic animals
are almost constantly in motion and
some species can migrate thousands
of kilometres over distinct ecosystems,
transporting energy and triggering
ecological processes.
It is, however, imperative to
understand fish and marine mammal
behaviour, movements and habitat
use to enable better decisions about
management and conservation.
Remote monitoring can help address
critical issues facing the oceans such

underwater for up to one year (two
years on lithium batteries).
The system, when communicating with
a fishing-vessel-installed acoustic deck
box, will provide shipboard operators
information such as position, battery
life and tilt status, release confirmation
and temperature. The Trap Tracker
application records all data, plots the
trap and trawl locations on a marine
chart and uploads the positions real
time to a Cloud data base so that
other fishers can see where trawls are
located to avoid setting over another
fishers trawls.
as endangered species, collapsing food
stocks, pollution, and global warming.
This prompted the setting up of various
fish tracking initiatives. One of the
largest is the Ocean Tracking Network
(OTN), composed of a global group of
universities, businesses, not-for-profit
organisations, and governments. These
partnerships enable resource sharing
leverage infrastructure and expertise,
for cost-effective generation of animal
movement data.
One effective way of tracking fish is
to implant a transmitter or 'tag'. This
may be carried out surgically in smaller
animals or applied externally on larger
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• Pole Mount or Tow
• CHIRP Transmission
• Integrated Motion &
Depth Sensors
• Dual Transmitter
• Multi-Channel
Hydrophone Receiver
• “Pipe Line” Mode

and dissolved oxygen, as well as
measuring physical properties that
the animals may be experiencing.
There are numerous types and sizes
of tag that can be attached to a
study species. The selection should
generally weigh no more than 2% of
the animal’s body weight.
A tag suitable for placement on
a large fish such as tuna, shark,
sturgeon or salmon, for example,
can have a detection range of up
to 1km and sufficient power for a
10-year study.
Smaller fish, however, require
smaller, lighter tags. These have
a smaller battery which reduces
the detection range and limits the
lifetime to nearer 3-6 months.
“Every few minutes, the tags emit
coded acoustic signals,” explained
Richard Vallée, Vice President Sales
at Innnovasea (formerly Vemco),
which manufactures these tracking
devices.
These signals can be picked up
by acoustic receivers located on
the seabed, immediately allowing
tagged sea creatures within range
to be identified."
Numerous receivers can be
strategically laid out
along 'listening lines',
typically at choke
points in known
migration paths.
Schematic of data interchange
between the marine animals and
the surface

marine organisms. Each tag
is uniquely coded to identify
individual animals. Some tags
can also record and transmit
useful information such as depth,
water temperature, salinity
Different sized trackers to be
surgically inserted into fish
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“As animals cross
these listening lines,
scientists can tell
where they are,
how fast they are
travelling and where
any die along the
migratory pathway,"
said Fred Whoriskey,
Executive Director of
OTN.
Vemco receiver and
Teledyne acoustic modem
to transmit the data to the
surface or vehicle

At present, OTN has between 1400
and 2200 active receivers forming 60
listening lines in key ocean and inland
locations around the world and track 1
million tags.

A Teledyne Slocum glider can
follow preprogrammed paths and
interrogate receiver units via an
acoustic modem

In the deep ocean, long-distance
acoustic transmission can be
assisted by a phenomenon called the
Sound Fixing and Ranging (SOFAR)
channel, sometimes also called the
deep sound channel. This anomaly
is caused by temperature, water
pressure and salinity profiles.

They can be used to the movement
patterns of numerous – hundreds – of
tagged fish and may also be used to
triangulate their position. This allows
the possibility of 2D or even 3D tracking
without signal collision.
The acoustic tag system can be used in
both salt and freshwater. This means
that it is possible to document the
effects of obstacles like power dams
and wind farms or their transmission
lines along the migratory paths of
anadromous species (animals that
move from the ocean to rivers and
lakes for spawning season). Examples
of these species are striped bass and
salmon.
Conversely, the European eel is an
example of a catadromous species that
lives its life in freshwater, but goes to
the sea to reproduce.
The data stored in the underwater
receivers must be periodically
harvested. Some seabed units
incorporate acoustic
modems that can
communicate with
partner devices on the
surface.
These modems can
be carried by ships
and operated by
personnel at sea,
but the technology
increasingly lends
itself to autonomous
vehicles such as the
Liquid Robotic (Boeing)
Wave Glider or Slocum
underwater gliders
from Teledyne Marine.
VEMCO high-residence
acoustic receiver

SOFAR CHANNEL

Vemco acoustic data storage units
These can be pre-programmed
to fly past the known receiver
locations and allow the seabed
devices to upload the data every
few months, almost twice the
frequency of ship-led download
operation.
These monitoring systems have
profoundly changed researchers’
capacity to observe the ocean and
its inhabitants.
"Telemetry is an important tool
in unifying a global approach
to ocean monitoring" said
Whoriskey. "The units have
documented movement
over transoceanic
scales, investigated
regions unreachable
by humans,
and allowed
research
in some
of
the harshest parts of
the ocean, providing
the groundwork
for next-generation
aquatic governance
frameworks."

VEMCO VR2AR
transponding receiver
with built-in acoustic
release
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At the surface, where waters are
warmer, the speed of the underwater
sound wave increases. Higher
pressures found at greater depths
also result in an increase in speed.
Sandwiched between these two
layers of increasing sound velocity
lies the SOFAR layer. In this, low
frequency waves were less easily
scattered or absorbed by the water,
and could travel further. Any sound
travelling within this channel will
bounce off the ceiling and refract
back down. When it hits the floor of
this waveguide , the sound is diverted
back upwards again.
High sound speed

Low sound speed

High sound speed
The SOFAR Channel

In this way, the sound can pass
along the layer with a minimal
spreading loss of signal. This, in turn,
makes it possible to communicate
extremely long distances. Whales
naturally employ it while submarines
will enter the channel specifically in
order to contact receivers located
hundreds or thousands of kilometres
away.
This channel has been exploited to
send signals under the ice cap.

UNDERWATER COMMUNICATIONS

RADIO FREQUENCY
ELECTROMAGNETIC or RF
There are many applications where
users would the sacrifice distance
that acoustic systems afford, for
better baud rate and bandwidth.
This can be enabled by using radio
Frequency (RF) (sometimes referred
to electromagnetic) -based wireless
systems.
While acoustic waves are longitudinal
pressure pulses, electromagnetic are
transverse waves. The permittivity
of water is amongst the highest
(80) of any material (the name
Permittivity suggests a high ability to
permit an electric field, while in fact,
the opposite is true – Permittivity
describes the ability to resist an
electric field and thus, being efficient
at absorbing electromagnetic
radiation. The result is a shorter
maximum transmission distance than
acoustics.
This disadvantage is offset by
electromagnetic propagation being
more than a hundred times faster.
This becomes important where
signals have to be exchanged.
Radio systems can typically boast
data rates of 100 bits/sec up to
100m and 100 kbit/s over 10m, –
even reaching 1Gps for very short
distances. This makes it useful for
sending large amounts of data (eg
video) along subsea wireless sensor
networks.
Another inherent advantage of RF
waves (and microwaves) is that
they are unaffected by acoustic
noise from turbulence, bio-fouling,
ambient light sources, aeration and
multipath signals. The waves can
also pass through bubbles – indeed
– this can improve communication
as propagating through a vacuum,
results in a lower signal loss.
Like acoustics, the frequency defines
the system bandwidth and range.
Low frequency carriers have greater
lower attenuation while higher
frequencies enjoy a greater available
bandwidth.

RF communication can be carried out through the water, through the ground, above
the ground and through the splash zone Image WFS Technologies

A typical RF communication system
is based on data being sent to a
transceiver which changes the
electrical energy into electromagnetic
energy. The signal is then modulated to
carry the data.
There a number of schemes including
phase shift keying (PSK), Quadrature
amplitude modulation (QAM) or on-off
keying (OOK) that increases the amount
of information that the wave can carry.
These signals are sent and received by
antennae. These antennae are different
but sometimes, the two can be
combined within in a single structure
housing.
There are two basic antenna shapes.
Long-ranges can be accommodated
by loop antenna that can range from
0.5m to 100m across! A more compact
ferrite rod solenoid type may be
better for a reduced range. At the
remote receiver, the signal is then
demodulated.
RF systems typically operate at
frequencies between 100Hz –2.4GHz
levels which are rarely subject to
subsea interference. Even the presence
of permanent magnets are not
normally a problem.
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Exceptions include fast-switching
DC signals such as brushless motors
as well as sources of magnetically
induced fields such as motors or
transformers, manipulator arms and
pan and tilt units. Interference can
be practically avoided by locating the
antenna elsewhere. RF transmissions
can sometimes be affected by salinity
variations in the sea water
While RF doesn’t have the range of
acoustic, there are ways of increasing
the transmission distances. One such
way is to increasing the gain of the
receiving antenna. This is done by
increasing the antenna size, although
this may present practical problems.
Another way is to simply turn up the
volume. Increasing the volume by a
factor of four, however, only doubles
the range and this requires a ten-fold
increase in power.
Modems typically consume 5W-15W
power, which may cause a potential
problem as many are devices are
battery-powered. One answer is to
use power management software
to consume power only when
transmitting or receiving, allowing
systems to deployed for years with
small battery packs.

Multiplexers and fibre optic
telemetry solutions
Highly versatile and
customisable

High bandwidth

25 year track record

Full HD video
interface

MacArtney global solutions
Denmark Norway Sweden
Netherlands

USA Canada

United Kingdom
Chile

France

Germany

China

Australia
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One company that has taken the
technology to a new level in recent
years is Edinburgh-based WFS
Technologies, offering high rate
communication units based around its
Seatooth brand.
The business model is based on
connecting industry standard sensors
to a Seatooth unit/battery pack. This
broadcasts the data wirelessly to a
receiver.

APPLICATIONS

RF systems have a number of unique
properties and the company has
matched these to a number of
applications.
GROUND TRANSMISSION
A unique advantage of RF signals is
that they can not only pass through
the water, but into the ground itself
and be transmitted to a partner
ground-based station.
One application that takes advantage
of this is upheaval buckling detection.
This is where pipes lift off the seabed
when hot fluids cause the metal
pipes to expand and rise off the
seabed. The unsupported pipes may
suffer fatigue.
Upheaval buckling is traditionally
monitored though visual inspection
or pressure checks, however, the
problem this is not always detected
immediately and some systems only
work for a certain pipeline sizes.
A wireless solution would involve
fitting noninvasive temperature
sensors to the pipe to monitor the
flows over a long period. The data
could then be transmitted through
the seabed to another detector/relay
station.
SPLASH ZONE
Any physical body or line crossing
the air-sea interface is subject to the
highly destructive action of the waves.
One useful property of RF signals,
however, is that they are able to pass

The Seatooth Hybrid product, which combines RF, Acoustic and Optical modems into
one device (unique to WFS)

unimpeded through the interface,
allowing data to be continually relayed
between a sensor/transmitter below
the splash zone and a receiver above
on the platform
An application that takes advantage
of this property is the monitoring of
mooring chains. It is difficult to gather
information on the stresses to which
the mooring is subject, and as such, to
determine the chain life.
Being able to continually monitor
inclinometers, accelerometers and
strain gauges on the mooring line in
real time can provide this useful data.
THROUGH-PIPE DATA
Pipelines may accumulate hydrates
and waxes which can be removed
by pipeline pigging operations. One
way of determining the frequency of
pigging is to monitor pressure buildup.
Moveable wireless pipeline sensors
can be relocated to any point at any
time. Using an ROV, RF sensors can to
communicate with pigs through the
pipe wall, measuring acceleration and
resistance
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SENSOR COMMUNICATION
All metal structures in the water can
corrode electrolytically unless they
are protected. Depending on the
technique, this may require periodic
testing by manually pressing ‘guns’
against a bare metal surface, using
divers or ROVs.
One cost-effective alternative is
to attach a wireless anode skid
onto the structure and use harvest
the data. This information can be
relayed to the topsides by attaching
transmitter/receiver modems on
cross-bracings and relaying the data
up the jacket.
DATA WITH POWER
Clamping an underwater camera to
a target such as a subsea tree, can
provide an additional perspective
when undertaking complex
intervention tasks using an ROV. It
can potentially save the use of a
second inspection ROV in the water.
Not only can the high data rate allow
live video streaming, but wireless
technology can also recharge the
camera batteries.

SUBSEA & SURF

SOLUTIONS

The power of advanced design technologies

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

» DISTRIBUTED BUOYANCY

» MATRIX LGS®

» SUBSEA TESTING FACILITY

» BEND RESTRICTORS

MATRIXENGINEERED.COM
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OPTICAL
Optical communications systems
are fundamentally based on a
transmitter such as a light emitting
diode (LED) or laser sending out a
beam of light that can be picked up
elsewhere by a photon detector.
Sending light down optical fibres
has been successfully employed
as a communication medium for
many decades. Free space optics,
however, describes the use of
unconstrained light.
Because the communication is
based on light rather than sound,
the data can be transmitted around
1500 times faster than its acoustic
equivalent. By modulating the data,
it has been possible to achieve
data transfer rates equivalent of
communicating over broadband.
At the surface, free space optical

laser-based systems can provide
point-to-point high-bandwidth
communication over many
kilometres.
When carried out underwater,
however, the effective maximum
distance between the emitter and
receiver is reduced significantly,
because the light is strongly
absorbed by water.
Water absorption changes with
wavelength, while Rayleigh
scattering also results in signal
attenuation, and this gives the
system its main drawback – it only
works at relatively short distances
although engineers have sought
ways of improving this. One way is
to focus the beams.
The transmitter light is
omnidirectional and this is very

useful, but if it can be focussed into
a sharper beam, maybe 15deg,
the light can propagate further.
While this gives less latitude of
movement for the receiving sensor
and it must be positioned more
accurately, it can achieve rates of
around 600Mbps compared with
the 10Mbps for omnidirectional light
communications.
Another way is to reduce signal
interference.
As it is a light wave, anything
blocking the path such as bubbles or
turbid water can disrupt the signal.
If omnidirectional light illuminates
nearby particles, however, these may
reflect the light onto the sensor to
get a signal across the modems.
Because of its high irradiance and

Sonardyne's Bluecomm system. Designers selected blue light as the wavelength of choice for clear water, although green light is better in areas of
turbidity and high chlorophyll levels. Image: Nekton
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low absorption in water, optical
systems work best transmitting
in the blue light region of the
spectrum 450nm.
If more than one system is used,
it is important that they do not
inadvertently interfere with each
other. To prevent such confusion it
is possible to also use green light
that has the next highest spectral
irradiance.
In the same way that background
noise can affect the performance
of acoustic systems, background
light can affect the performance of
free space optics.
Solar radiation can cause
interference in coastal waters at
down to 50m (although this can
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Mini Submarine Image: Nekton
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Mini Submarine Image: Nekton

extend down to nearer 200m in
open ocean). In shallow waters,
therefore, it is possible to base the
transmissions on ultraviolet light
with a wavelength of 405nm. While
this light is absorbed twice as much
as blue light, it more tolerant to
ambient light.
Optical connectivity, particularly
in deep waters, is improved by
the use of extremely sensitive by
photon detector or alternatively, by
Silicon photomultipliers (SiPM or
PMT) that are so sensitive that they
can detect light energy at the level
of single photons. This low-light
technology allows the user to send
the data over distances of 150m at
rates of up to 10Mbps.
Optical waves travel at nearer
300 000km/sec in a vacuum.
Dividing this figure by the index
of refraction of seawater gives
the speed of light underwater. All
things being equal, the distance a
transmitted signal can be detected

is largely limited by how much power
is available. This may be an issue in
remote standalone sensors.
In order to maximise the amount
of data sent, LEDs are modulated
using a time division multiple access
(TDMA) or wavelength division
multiple access (WDMA) protocol.
This supports a bi-directional link.
Using this style of modulation it is
possible to tailor the link bandwidth
for specific applications.
Applications include data harvesting
from landers located on the seabed.
It allows underwater tetherless
vehicle control or fast ‘fly-by’ data
collections by field resident AUVs
by a subsea sensor on a lander,
engaging in a contactless exchange
of data and instructions.

APPLICATIONS
VIDEO BROADCAST
The high bandwidth capacity is
sufficient to transfer video files. It
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could potentially allow HD camera
streaming.
This happened recently when
Danny Faure, President of the
Seychelles, made a live address
124m below the surface calling
globally for a for stronger
protection of the oceans.
This was enabled by means of
BlueComm optical modems
DOWNLOADING AUV DATA
Cellula Robotics has developed an
AUV rated to 300m water depth
and able to carryout multi month
missions over a 2000km range.
One of the ways it is designed
to download data and receive
information is by flying near a
tethered buoy and wirelessly
exchange high quantities of data.
The buoy, connected to a satellite,
can retransmit the information at
its own rate.

HYDROMEA
AUV manufacturer Hydromea
has developed LUMA, a compact,
power efficient through-water
wireless optical node system for
data transfer anywhere from the
splash zones down to 6000m
depth.
The LUMAs wireless
communication nodes can be
programmed to be used in a
mesh network or even serve
as access points for high-speed
wifi coverage over a subsea

field. AUVs, ROVs and
infrastructure can then be
wirelessly connected.
"LUMA's base
configuration is a
transparent link between
legacy systems, making it very
easy to integrate in a Plug&Play,"
said a spokesman.
Hydromea says that it has been
designed to deal with splash
zone communication.
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LUMA optical modem
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Hydromea Optical Modem
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SEA ACCEPTANCE TEST
After a successful Sea Acceptance Test in the North Sea, MacArtney has
signed off on an integrated system solution for the new research vessel, the
R/V Svea.
Working with the Swedish University of Agricultural Sciences (SLU) since
2009, MacArtney has provided a range of technology, from camera and light
systems, to more recently, the co-design and upgrade of a Lobster Sledge
with fibre optic multiplexer and interfaces.
Now MacArtney has delivered a fully integrated scope of supply including the
MacArtney TRIAXUS and FOCUS 2 ROTVs (Remote Operated Towed Vehicles)
and a customised CTD (Conductivity, Temperature and Depth) carousel with
water sampling and drop-camera system comprising of LUXUS Power LEDs,
Laser Pointers and HD Zoom Camera.
Operating this integrated system solution is the R/V Svea, a brand new
research and survey vessel built at the Armon shipyard in Vigo, Spain for
the Swedish University of Agricultural Sciences (SLU), and the Swedish
Meteorological and Hydrological Institute (SMHI), now operating in Skagerrak,
Kattegat and the Baltic Sea.
The new research vessel, constructed for a wide range of maritime research
and environmental monitoring, will be used by SLU and SMHI to collect
scientific data for environmental monitoring, climate research and fishing
quotas. The MacArtney package will be utilised to assist in this mission.
Known for its high-speed oceanographic data acquisition work and designed
to undulate between 1 and 350m the aft installed TRIAXUS ROTV with lateral
offset will enable vertical profiling to be carried out by the R/V Svea in an
undisturbed water column. While the bow installed FOCUS 2, acknowledged
for its stability in the water, can steadily tow a fully customised sensor
package through the Epipelagic Zone.
With both the TRIAXUS and FOCUS 2 on board, versatile research options are
catered for, providing a range of application and multiple research options.
The custom-designed carousel CTD with water sampling from Seabird and
the MacArtney drop-camera system provides detailed profile and series data.
Customised with identical hardware to the TRIAXUS and FOCUS 2 ROTVs, the
systems are designed for redundancy and easy to maintain during extended
expeditions.
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TRACKS FOR ROVS
Aleron Subsea subsidiary Rovquip
has launched its new track based
skid for WROVs. The system will
dock onto any work class sub with
the standard skid docking pins and
will come with its own intelligent
valve pack, controller and software.
This is a practical addition to an
ultra shallow water project where
the user may want to land the ROV
and use the tracks to continue
working through high current.
"The ROVQUIP tracked skid is the
ultimate tool for ultra-shallow water
survey and manipulator operations,
said Aleron commercial director,
Gary McConnell." With a few simple
connections the WROV goes from
free swimming to tracked mode
allowing the ROV to work on the
seabed through currents where
‘free flying’ isn’t possible."
The skid comes equipped with a
dedicated 10 station valve pack and
control software with a joystick for
controlling the tracks.
The subsea tracks are designed to
work in all but exceptionally soft
conditions with ease. The rubber

track
has been
designed with
flexible edges so
that it can deflect over
obstacles whilst travelling or
manoeuvring
The ability of the track to mold itself
to the terrain also ensures the lowest
possible ground pressure for the size
of track.
The heavy-duty track rollers and idlers
use phosphor bronze bearings and
chrome plated stainless steel shafts
and are sealed with high-pressure lip
seals protected with stainless steel
labyrinth seals.
Grease lubrication allows any
contamination to be easily flushed
out during routine servicing to give
unrivalled reliability in all conditions.
The Track Base Skid can be used for a
variety of tasks including;

• Deploying and operating dredging
equipment
• UXO Survey using sensors such as the
SBI or TSS
• Cable depth of burial surveys
• Structural cleaning operations with
long reach manipulators

KONGSBERG HYDROID AWARDED CONTRACT WITH US NAVY
Hydroid has been awarded a $15,826,493 indefinitedelivery/indefinite-quantity contract for engineering
support and training services for the MK 18 Family of
Systems– Unmanned Underwater Vehicle systems.
This contract includes options which, if exercised,

would bring the cumulative value of this contract to
$84,024,996.
Work will be performed in Pocasset, Massachusetts, and
is expected to be complete by August 2020. If options are
exercised, work will continue through August 2024.
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A SMALL CONTRIBUTION TO A BIG QUEST
As the world steps up environmental
awareness, the R/V Polarstern
prepares for a yearlong stay in the
Arctic ice drift, and MacArtney is
playing a small part.
MacArtney Germany has recently
designed and delivered an underwater
ice camera system for the research
vessel, the R/V Polarstern - a German
icebreaker embarking on a global
climate mission to investigate and
research previously inaccessible
regions during an Arctic winter.
The MOSAiC International Arctic Drift
Expedition, led by the Alfred Wegener
Institute, Helmholtz Centre for Polar
and Marine Research, will collect
vital data on climate change over the
course of the year.
With a total of 600 scientists from 19
nations taking part over the course of
a year, the expedition will complete
research on top and beneath the
Arctic ice shield, to better understand
how changes in the Arctic impact
global climate change.
Delivered from MacArtney operations
across the globe, the under-ice
camera system comprises of several
components including LUXUS HD
cameras and LUXUS High Power LEDs,
powered by 550m of hybrid cable. The
package additionally includes an EMO
Mini-T Multiplexer and TrustLink stress
termination completed with OptoLink
and SubConn connectors.
The hybrid cable, manufactured to
resist air temperatures as low as minus
45 degrees, along with the rugged
design and reliable performance of the
TrustLink stress termination ensures
safe power supply between the
surface and the frozen depths — all
deployed by the MacArtney CORMAC
B manual drive winch.
Working together, MacArtney
Germany, conceptualised, designed,
engineered and mounted the
underwater ice camera system as well
as providing software for operation

the under-ice camera system comprises of several components including LUXUS
HD cameras and LUXUS High Power LEDs, powered by 550m of hybrid cable
and data recording. With the help
of the MacArtney Group operations,
MacArtney Germany delivered a
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fit for purpose system solution,
highlighting the MacArtney Group as a
collaborative team.

MMF63

UNMANNED SYSTEMS L
From entire basin-wide acoustic
monitoring systems to unmanned
surface vessel (USV) survey and data
gathering operations, great in-roads
are being made into how much we
know about the oceans.
Just some of initiatives and
technologies in this area, including
tracking sea-life, broadcasting to
the world live from underwater
submersibles and helping to clear
plastic from the oceans were
outlined at the 63rd Marine
Measurement Forum (MMF). This
was hosted in late September by
underwater technology specialist
Sonardyne International at the
Farnborough Air Sciences Trust
(FAST) museum.
The event, led by Sonardyne’s
Geraint West – Global Business
Manager, Oceanographic- highlighted
how an increasing amount of work
is being carried out using USVs.
It also showed that basin-wide
collaborative monitoring efforts
and new sensor developments can
enable researchers and industry to
sense more with single systems.
Projects discussed included The
Ocean Cleanup. This is using
an AutoNaut USV to monitor a
600m-long boom incorporating a
skirt which has been deployed to
gather up plastics floating on the
ocean. The ultimate target is the 1.6
million km2 “Great Pacific Garbage
Patch”.
AutoNaut’s 5m-long Eve USV,
uses wave motion to propel itself,
as well as solar panels to power
instrumentation and controlled by a
Dynautics system. Eve has been used
to both monitor the Ocean Cleanup
device and measure various ocean
parameters while communicating
with the device's deployment ship.
As part of the project, Eve recently
completed a full, 50-day mission.
Phil Johnston, AutoNaut’s Business
Manager, said that the Ocean

CleanUp project’s aim is to have 60
systems globally. He told the event:
“Marine autonomy is happening,
and the nuts and bolts of it are
working well. The smart part is about
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understanding what is needed from
the system – and how it can deliver for
the mission.”
The Centre for Environment, Fisheries

LOOM LARGE AT MMF 63
missions, supported by Liquid
Robotics’ pilots from California.
Cefas scientists have successfully
identified plankton blooms and tracked
their diurnal – or day/night – response.
They have even categorised the
different types of plankton from the
echosounder data. Lyra then sailed
itself hundreds of miles back home to
Lowestoft.
Work is currently refining how the
transducers are mounted to improve
the data and avoid interference from
the Wave Glider’s sub unit. Future
work will target how to relay data live
to shore and particularly to identify
where shoals are and inform surveys.
“There’s a lot of work to be done,”
Cefas’ Dr David Pearce told the event.
Xocean has been deploying USVs
for another industry – oil and gas
production. It manufactures and
operates the XO catamaran type USVs
which it then uses to gather data.
“Xocean is an ocean data company,”
James Ives, its CEO, told the event.
“Our primary job is to sell data. We just
use something different to collect that
data: USVs.”
XOCEAN has successfully delivered a
range of projects from over 2500 hrs
of hydrographic survey for the UK’s
Maritime & Coastguard Agency to
pipeline surveys in the North Sea for
BP and Equinor.

and Aquaculture Science (Cefas),
meanwhile, is assessing the use
of Liquid Robotics Wave Gliders to
enhance its work monitoring marine
fish stocks and zooplankton. Fitted

with the WBT Mini version of the
Simrad EK80 broadband echosounder
and two transducers (70kHz and
200kHz), Cefas has been deploying
its Wave Glider Lyra on long-duration
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Recently, XOCEAN safely completed
Trailing Wire Cathodic Protection
surveys for PX Group on pipelines
in Shetland and off the coast of
Aberdeenshire - a world’s first using
a USV. Running up to 9km from
shore, the surveys were monitored
and controlled by a team of onshore
USV pilots. The Irish based company’s
growing fleet of USVs is set to total 10
by the end of 2019.
But, it’s not just offshore that
unmanned surface vessels are being
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used. HR Wallingford has been
integrating sonar systems into its twoperson deployed, 2m-long ARC-Boat
to survey inland waterways and ports/
harbours. It has been working with
ITER Systems’ Bathyswath-2 swath
sonar system.
Neil Crossouard outlined a project to
trial the sonar and assess different
grades of positioning and motion
compensation systems so that the
optimum instrumentation is used
based on the survey requirements.
The work included testing
performance going underneath a
bridge when satellite links were lost.
Meanwhile, a testbed to further
prove marine autonomous systems
and marine technology innovation
is growing around the south coast
of England with the launch of Smart
Sound Plymouth. Covering >1000 km2
of authorised and de-conflicted water
space in water depths down to 80m,
Smart Sound lies south of Plymouth
on the Western Channel Observatory.
It has recently ordered a Mobilis
metocean buoy from Hydrosphere.
Packed with instrumentation, it will
autonomously profile through the
water column, Dr James Fishwick,
from Plymouth Marine Laboratory,
told the event. A C-Worker 4 USV,
complete with an instrument winch
system, is also due to be delivered by
L3 Harris.
Use of and communicating between
manned submersibles was the focus
of Nekton Foundation founder Oliver
Steeds’ talk.
“Studying how the ocean changes
– marine measurement – is
fundamental to our survival,” he told
the event. Nekton’s First Descent
Mission, based off a spot-chartered
construction vessel modified with
laboratories and supporting a pair
of two-manned submersibles, has
targeted building baseline data
on areas of the Indian Ocean that
comprise some of the world’s least

explored and protected areas that are
also most at risk.
The mission also hoped to raise the
profile of these areas and the need
to protect the oceans and it’s doing
this while breaking new ground –
performing the world’s first broadcast,
wirelessly from underwater vehicles,
around the globe.
It did that using Sonardyne’s
BlueComm through-water optic
omnidirectional modem, the
technology behind which was then
outlined by Darryl Newborough,
Sonardyne’s Technical Director.
While BlueComm is fully commercial,
this mission posed some challenges,
from using multiple sets of BlueComm
units at the same time without each
interfering with the other, to filtering
out ambient and artificial light from
the sun and other subsea vehicle
systems, including an ROV, in the
water.
Overcoming these challenges meant
segments of some 70 hours’ of live
broadcasts – including a presidential
address by the Seychelles’ president
- were carried by 49 nations, from
Iran to China to Australia, during the
mission. Next year’s mission, which will
focus on the Maldives, will look to take
this technology even further, Steeds
hinted.
But, marine measurement isn’t just
about mobile systems. The entire
North Sea will be covered with acoustic
monitoring through 14 stations (eight
hard cabled hydrophones and six
short term recorder deployments)
throughout 2019, Jake Ward from
the National Physical Laboratory,
told the event. This will help improve
understanding around what noise is
put into the ocean, what’s causing it
and if it’s problem.
The joint monitoring projects
(JOMOPANS) has 14 sensors across 11
partner countries, which has meant a
large focus on standardising acoustic
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metrics and data processing, so
that the data produced can be used
comparatively.
Meanwhile, a “WireWall” developed
by the National Oceanography Centre
to measure the volume and speed of
overtopping water at harbour walls
was outlined by Robin Pascal. Current
overtopping volume estimates are at
best within a factor of three, resulting
in safety factors of three orders
of magnitude, says Pascal. Better
information about overtopping would
improve these estimates and calibrate
the tools used by engineers to design
harbour defences.
The WireWall system, tested at Crosby
in northwest England earlier this year,
uses multiple capacitive wires that
the water passes through sequentially
enabling the height, volume and speed
of the water to be calculated.
A quite different challenge was
discussed by Dr Dick Hazelwood who
has been researching the effect of
piling on the seabed – which turns out
to create ground waves that are very
little understood.
While great in-roads are being made
into how much data we are gathering
about our rivers, coasts, and oceans,
how that data is transmitted to shore,
whether it’s analysed at site, and
how these trends will change how
oceanography and hydrography are
manned – or not – were set out as
future issues to be discussed another
day.
MMF63 was held at Farnborough Air
Science and Technology museum in
Farnborough, a site which preserves
history – archival and buildings dating
back to 1906 – at the site. This includes
a 24ft wind tunnel, later upgraded to
be transonic, and the story behind
the first powered “controlled” flight
by Samuel Franklin Cody. The 64th
MMF is being hosted by Hydrographic
Society and is due to be held in
Plymouth in June 2020. For more
information visit www.mmf-uk.org.

KRAKEN RECEIVES $750 000 OF INNOVATION FUNDING
Kraken Robotic will receive a financial
contribution of up to $749,746 from
the National Research Council of
Canada Industrial Research Assistance
Program (NRC IRAP).
This funding is being used to support
research and development of
Kraken’s ThunderFish XL Autonomous
Underwater Vehicle (AUV) and is part
of Kraken’s $20 million OceanVision
project that was announced at the end
of June.
Kraken’s ThunderFish XL represents
further development of the
ThunderFish Alpha platform that was
recently delivered to Defence Research
and Development Canada (DRDC).
Kraken’s ThunderFish AUV is an
innovative marine robot designed
for ultra-high resolution seabed
imaging and mapping applications.
It can be used for a wide range of
oceanographic and military tasks
including underwater surveys,
environmental monitoring, habitat
mapping, marine archaeology,
inspection of submerged structures,
searching for downed aircraft and
naval mine countermeasures.

Kraken’s ThunderFish
It carries an array of sensors and custom
payload modules, including Kraken’s
AquaPix Synthetic Aperture Sonar.
It will also include additional
sensors and features as compared to
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ThunderFish Alpha including Kraken’s
Multispectral AquaPix Synthetic
Aperture Sonar, SeaVision RGB laser
scanner and SeaThrust rim-driven
thrusters allowing for hovering
capabilities.

RESEARCH

SONARDYNE ACOUSTICS FOR BRAZILIAN RESEARCH VESSEL
Science equipment and underwater
vehicles deployed from Brazil’s
flagship oceanographic research
vessel, Alpha Crucis, are to be tracked
using Ultra-Short BaseLine (USBL)
positioning technology supplied by
Sonardyne Brasil.
The 64m-long vessel, which is
operated by the University of São
Paulo, undertakes research projects
spanning global climate change to
biodiversity in Brazilian waters.
It will be equipped with a Sonardyne

Ranger 2 USBL high precision acoustic
positioning system to enable the Alpha
Crucis’ 21-strong science team to
precisely track their instruments and
sensors to beyond 7 km.
Ranger 2 accurately tracks the
position of subsea targets by precisely
measuring the range and bearing
from a vessel-mounted transceiver to
transponders on each target.
The University of São Paulo has
selected Sonardyne’s pre-calibrated
Gyro USBL transceiver for the vessel
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and 4000m depth rated Wideband SubMini 6 Plus (WSM 6+) transponders for
its in-water equipment, which includes
sediment corers, towed cameras,
landers and remotely operated vehicles
(ROV).
Gyro USBL is pre-calibrated thanks to its
perfectly aligned acoustic transceiver and
built-in attitude and heading reference
sensor (AHRS). This combination
eliminates the need for measurements
to be undertaken to determine the
alignment of the ship’s motion sensors to
the acoustic transceiver.
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XLE COMPLETES TRIALS
Forum Subsea Technologies’ latest
remotely operated vehicle (ROV), the
XLe Spirit, has successfully completed
sea trials in Norway.
The vehicle is the first of a new
generation of electric observation
class ROVs. It is the smallest in the
new range, and powerful enough to
perform subsea maintenance and
repair work. It is ideally suited to the
aquaculture market and capable of
tasks such as net and tank inspection.
Working with its Norwegian partner,
Innova AS, Forum tested the XLe
Spirit at a fjord with a 500m water
depth. The standard equipment
function testing was confirmed
utilising all ancillary equipment,
including cameras, lights, altimeters
and sonars.
The XLe Spirit benefits from an
optional electric or hydraulic
five-function manipulator arm.
The self-regulating power feature
compensates for tether losses
ensuring a constant and stable power
delivery to the vehicle, regardless
of tether length. The trials follow
a twelve-week assessment, which
took place at Forum’s test tank in
Kirbymoorside, Yorkshire, UK.
The vehicle is the first observation
class ROV to utilise Forum’s

Forum tested the XLe Spirit
Integrated Control Engine (ICE) to bring
greater functionality commonly only
found in larger work-class vehicles.
The advanced control electronics pod
fitted to all Forum XLe observation
class vehicles enables superior
connectivity and expansion capabilities
compared to other ROVs on the
market. Ethernet interfacing allows

for seamless integration with other
industry sensors.
The XLe Spirit incorporates a
number of features to maximise
its stability for use as a sensor
platform, including regulated
propulsion power and a wide range
of auto-functions for positioning
and flying.

PING360
Blue Robotics has lunched the
Ping360 Scanning Imaging Sonar.
This mechanical scanning sonar is
designed primarily to be used on
the BlueROV2 and other ROVs for
navigation in low-visibility water
conditions, but it’s also suited for
applications such as inspection,
obstacle avoidance, target location
and tracking, autonomous systems
development, etc.
When mounted on an ROV, the
Ping360 gives a top-down view of

the ROV’s surroundings visualising
objects like ropes, walls, dock pilings,
rocks, shipwrecks, boats, and any other
structures or objects that reflect sound
waves. The Ping360 image overlaid on
a top-down shot to illustrate how the
sonar aids in navigation in low visibility.
The Ping360 interface with the
open-source Ping Viewer application
can provide a realtime view of sonar
data. The sonar also has an open
communication interface to grab the
data directly for other applications.
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BlueROV2

2 000 000M ROPE PRODUCTION MILESTONE
Lankhorst Offshore has reached a
major rope industry milestone with
over 2 000 000m of mooring lines
produced over the past 10 years at its
factories in Portugal and Brazil.
This milestone was achieved during
production of the mooring lines
for the ‘Energean Power’ Floating
Production Storage and Offloading
(FPSO) for the Karish and Tanin gas
fields; Lankhorst deepwater mooring
lines are used on many major
offshore mooring projects around the
world.
Lankhorst Offshore manufactures
deepwater mooring lines based on
Cabral 512 polyester ropes. They
utilise high efficiency sub-rope cores
laid parallel within a filter system
and an outer braided jacket. Each
sub-rope is monitored during rope
manufacture to ensure all sub-ropes
have equal tension and length.
Typically, Cabral ropes include 7 to 18
sub-ropes dependent on the mooring
project; each sub-rope is a braided
construction, giving a 100% torque
free rope.
Rope design and construction has

2 000 000m mooring lines record
evolved over the past decade to reflect
the changing demands on deepwater
mooring. Following the successful
deployment of deepwater mooring
lines for the Tahiti spar in the Gulf of
Mexico, Lankhorst Offshore has set
world records for the highest Minimum
Breaking Load (MBL) mooring ropes
ever produced, and the first polyester

TEKMAR BUYS PIPESHIELD
Tekmar has signed a sale and purchase
agreement for the acquisition of Pipeshield.
The acquisition allows Tekmar to offer more
subsea protection in addition to current suite
of products including; concrete mattresses,
scour protection, pipeline crossings. Further
this extends within the group the track record
within offshore wind and a longer standing
heritage from oil and gas.
Pipeshield provides subsea concrete mattresses
used in the protection of subsea equipment
such as pipelines and power cables within all
marine environments, including offshore wind,
marine renewables, oil and gas and marine civil
engineering.
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ropes manufactured with cut
resistant jacket using Dyneema
fibre for Goliat FPSO for Eni Norge.
For even greater protection to the
mooring line, Lankhorst was the first
company to produce a double layer
cut resistant jacket with Dyneema
fibre for the Aasta Hansteen spar for
HHI-Technip.

SUBSEA TECHNOLOGY

SOLUS-LR
Cellula is presently carrying out
subsea trials on its new Solus-LR
AUV.
This gamechanging vehicle is
designed to travel 2000km at a
time and carry out multi-month
operations without requiring
intervention.
The extended duration that the
AUV can travel confers a major
advantage in that it essentially
obviates the vast expense of
requiring a support ship. Instead,
the Solus LR permits port-to-port
missions, being launched and
recovered form boat ramps and
docks and travelling to site.
"A major consideration when
designing the vehicle was the ability
to operate it under the ice, where
it is not always possible to access
surface support" said Eric Jackson,
President, Cellula Robotics.
"In order to achieve the long ranges
we were looking for we needed
an energy-dense fuel source.

This made us gravitate towards
selecting a fuel cell."
As part of the preliminary
engineering, we examined the
use of hydrogen peroxide as
the oxygen source, but decided
that large tanks of compressed
oxygen and hydrogen gas would
give us the power and security of
supply that we needed. Oxygen
and hydrogen tanks are available
in most places in the world.
The water produced as a waste
material is used for maintaining
ballast.
The large gas tanks in turn
require the vehicle to have a
diameter of 1m, making it fall
into an extra-large unmanned
underwater vehicle (XLUUV)
category.
Its large scale, however, allows a
commensurately large payload of
150kg. This allows a combination
of tools such as a synthetic
aperture sonar, Ping DSP 3D

The SOLUS LR

68

sidescan sonar, Imagenex DeltaT
multibeam sonar, ASW towed array
OFG SCM 3-axis self compensating
magnetometer, OFG CAE ambient
e-field sensor, environmental and
chemical sensors or any custom
payload.
The payloads can be housed in
the AUV body or lowered down
through a hatch in the hull. A
variable buoyancy engine can be
used to offset the mass of the
payload when deployed.
The vehicle is designed for
missions including surface and
subsurface surveillance (acoustic or
magnetic), traditional geophysical
survey, or search and survey.
The modular design allows for
sections to be easily added or
removed depending on a mission’s
specifications.
One novel addition to the payload
selection is an integrated suction
anchor. This allows the vehicle to
stay submerged and hold station

even in a 2kt ,current without
expending significant amounts of
energy.
When on the site, the SolusLR lowers the anchor through
hull doors, down to the seabed.
Pumping the water out allows the
anchor to set. This allows the AUV
to shut down, orienting towards
the direction of the current.
The AUV can be then go into low
power mode for long duration
surveillance – measured in weeks
or months. With minimal acoustic
emissions, it can listen for a range
of targets.
At the end of the mission, water is
pumped into the anchor, breaking
the suction seal and allowing the
AUV to be retrieved.
"We are currently carrying out
field trials," said Jackson. "In
operation, the fuel cell doesn't
drive the motor directly, but
instead, charges a battery. The
tests currently being carried

out will be based
on the shortened
battery-driven system
without the cell.
"One way of
downloading and
uploading data
underwater is via an
optical modem. The
trials programme
will aim to test the
ability to exchange
data by while
passing nearby an
submerged moored
communications
buoy without the
AUV having to
surface.
"We selected 2000km
as a target but there
is no reason why
we cant extend this
to 4000km once
we understand the
technology better,"
said Jackson.
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The suction anchor can be lowed down
through a hatch in the AUV's hull

NEWS

BLUE OCEAN GETS NEW IVER3
Blue Ocean Monitoring has recently purchased a new L3Harris Technologies
Iver3 Autonomous Underwater Vehicle (AUV) to support their global survey
operations.
This technology directly challenges traditional vessel-based, ROV and larger
AUV survey techniques, delivering highly accurate survey data with significant
reductions in project cost, time and risk. The AUV has been robustly engineered,
is capable of operations to 200m, and is one of the smallest and lightest on the
market, allowing for single-user deployment from small work vessels or directly
from shore.
The Iver3 AUV is equipped with an EdgeTech 2205B sonar which combines
side-scan sonar with an interferometric Phase Differencing Bathymetry System
(PDBS) providing a significantly wider swath in shallow water compared
to Multibeam Echo Sounders. The EdgeTech 2205B sonar is also the only
interferometric system on the market that produces bathymetry data with no
nadir gap, furthering the efficacy of these systems for shallow water and low
altitude coverage.
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The MUM (Modifiable Underwater Mothership). Thyssenkrupp Marine Systems is planning the design, production and testing of a
real-scale prototype of such a vehicle from 2020

Perhaps most expensive part of an
underwater vehicle deployment is
the cost of its surface support such
as getting it to site and operating it.
In recent years, however, the industry
has proposed imaginative solutions to
decrease the dependence on these
surface support facilities.
These have included the possibility of
semi-permanently relocating of the
vehicles on site in subsea garages, or
even deploying them from shore and
recharging them en route.
This has prompted a group of leading
German companies and universities
to reappraise how underwater
operations are carried out.
"The cost saving advantages of using
autonomous alternatives have been
proved across the industry, but we are
looking more at how the payloads are
transported and vehicles deployed,"
said a spokesman.
"There are analogues in all parts of
the transport industry. If something
is required quickly, a motorbike
courier is an ideal solution, which
is ostensibly how an AUV works.
Other companies, however, follow a
business model of taking a package
to site and then delivering the next
to the following address on the list
without returning to base.
"This 'package' could be a service
such as drilling a seabed core,
inspecting a wellhead or deploying
seabed seismic nodes. Once the
up-front cost is met, the actual
onward travelling time underwater is
relatively inexpensive.

"The ability to deliver a package of
unknown quantity or size has a direct
impact on the shape and design of
the deployment vessel, which must
be equally adaptable and preferably
large enough to support a heavy or
voluminous payload.

OPERATING SYSTEM
Moving a mass of indeterminate size
and weight not only requires a variable
sized payload bay, but the vehicle
components have to be similarly
modular, especially the fuel system, to
satisfy differing demands.

"In short, it would require the design
of an entirely new family of vehicles
that could be instantly adapted for
whatever operation it was required
to do. This necessitated bringing
unconventional ideas to the table.
The result is the Large Modifiable
Underwater Mothership (MUM)."

The main power system is provided
by a fuel cell based energy system.
This technology is commonly used
for submarine propulsion, but the
designers have recognised that for
some applications, this may need to be
replaced or supplemented, eg, for peak
loads, by additional modules of battery
banks.

The MUM vehicle concept is the
result of collaboration between
Thyssenkrupp Marine Systems, ATLAS
ELEKTRONIK, EvoLogics, the Technical
University of Berlin and the University
of Rostock.
It is a joint development project where
the first phase (funding) ends in March
2020. A second phase is envisaged
and will likely start in April 2020 (end:
March 2024). During phase II the
consortium of the joint development
project, which is led by thyssenkrupp
Marine Systems, will develop and build
a full-scale demonstrator.
The keynote of the design is its
modularity. There are two main
components. One is the part of the
vehicle concerned with making it
operate – the so-called basic modules.
The second is accommodating the
mission-dependent module payloads
– the so-called mission modules. Both
take advantage of the building block
system.
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Another series of modules would
contain the system components
necessary to run the vehicle, such as
navigation, vehicle control, propulsion,
energy generation and control of the
specific mission payload.
At the heart of the design is the complex
architecture of control software, the so
called vehicle guidance, navigation and
control system (GNC).
It is a multi-hierarchical system oversees
a number of subsystems. While the
mission unfolds, the directives of the
planning are analysed and converted
into a set of actions, which are issued by
theGNC system. There will be various
levels of autonomy including fully
automatic and manual override.
PAYLOAD
It is envisaged that the actual mission
modules will be developed by specialist
suppliers. The vehicle designers
provide the specialised suppliers with

the boundary conditions such as
the spatial dimensions or interface
of a mission module. This enables
suppliers to develop their systems
independently of the entire vehicle
and integrate them into the modules.
The MUM has been designed to carry
payloads or toolboxes of up to ten
tons.
The mission modules range from
manipulators to cargo spaces or
specialised tools. These modules can
be shipped as 10ft and 20ft shipping
containers, allowing a worldwide
transport of the modules and thus a
fast, cost-effective and uncomplicated
worldwide availability of the whole
system. The modules can then be
arranged in a layout to eventually
form submarine-sized vehicles of
about 20m to 50m in length.
Being able to combine modules
specifically designed for one mission
with already existing modules will
potentially allow coupling multiple
power generation or energy storage
modules to cover an increased power
consumption or to improve the
vehicle’s endurance.

The vehicle is designed to deploy and
recover payloads of up to 10 tons
and operating diving depths of up to
5000m. Depending on the payload,
some systems can be located in
pressure hulls while others can be
inserted in oil-filled enclosures and
operate in ambient conditions.
The designers envisage that the
MUM will be suitable for a variety of
operations.
"A typical underwater vehicle
operation is the exchange of subsea
control modules on subsea trees.
These must be changed over the
lifetime of a tree, but the problem is
that each company produces their own
proprietary design, all different sizes
and shapes.
Swapping these modules out normally
takes an Inspection, Maintenance
and Repair (IMR) vessel, two
Remotely Operated Vehicles (ROVs;
one for observation/monitoring
and one for working/manipulation).
One intervention tool is used to
disassemble the old control module
while another installs the new one.
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The MUM, however , would
incorporates its own pair of
interchangeable intervention tools,
but could even carry its own work
class ROV, in a module, to carry out
the work.
The drawback of the MUM is its lower
speed. It takes more time to carry out
the SCM exchange, especially if this is
just one of a list of subsea operations
it has to carry out. These systems,
however, are not always time critical.
Offsetting the disadvantage is the fact
that MUM can significantly reduce
the costs and safety risks of the
application as well as of other tasks in
the offshore and subsea market.
Due to the largely autonomous
operation, it would be conceivable
that the specially trained personnel
for the task would only be required
for the time of replacement of the
control modules. This could be done
from a control room on land and
would reduce the risk because the
people do not have to be at sea
in comparison to a job on the IMR
vessel.
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BLUEFIN 12
THE LATEST AUV FROM THE GENERAL DYNAMICS' STABLE
General Dynamics has recently
launched the lightweight mediumclass autonomous underwater
vehicle the Bluefin 12. This has been
designed to service the demand for
larger, modular, survey vehicles that
can to work down to 200m or water.
The Bluefin 12 is 15.8m long and has
a 12.8in diameter which gives it a
dry weight of 250gk inclusive of its
integrated survey package.
“Underwater technology has been
evolving rapidly in recent years ,”
said Andy Rogers, Vice President
of Undersea Systems at General
Dynamics,” and we need to ensure
that our vehicles incorporate
the latest equipment and design
philosophies. Since we acquired
Bluefin in 2016, we have been
examining strategic sections of our
already large portfolio, identifying
the latest technologies and seeing
how we can integrate the two.”
This is the second vehicle design
that General Dynamics has revisited,
having updated the two-manportable Bluefin 9 about 18 months
ago.
A key feature of the Bluefin 12 is the
large 4,150 cm3 of payload space
that is open for the integration of
a wide variety of user-selected and
mission-specific sensors (although if
that it too small, General Dynamics
manufacture a 21in diameter
vehicle!).
The navigation system incorporates
the latest high-performance Doppler
Velocity Log (DVL) and Inertial
Navigation Systems (INS) to provide
accurate, geo-referenced data. A
new addition is the inclusion of
Sonardyne's new Solstice multiaperture sidescan sonar. This can
deliver a 200m swath range and
ultra-high along-track resolution of
0.15deg.
The vehicle also contains a highdefinition, machine vision-grade
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monochrome camera that captures
still images and video. Imagery is
geotagged for easy review during postmission analysis.
The Bluefin 12 can communicate
over Ethernet, Wi-Fi, Iridium and
acoustically, with the vehicle housing
an integrated antenna.
Contemporary equipment tends to
produce more data than ever before,
so a novel feature of the Bluefin
12 is its onboard data processing
system linked to a 1Tb removable
data storage module (RDSM). The
RDSM acts as an independent data
processor, generating and storing postprocessed data with a simple interface
to an operator’s workstation. This
onboard processing means that the
operator can benefit from actionable
data immediately at the end of each
mission.
It is important in any underwater
vehicle is to make maximise its
availability. Once arriving at a the
launch site, a weak point with many
vehicles, is the time it takes to
download data, recharge and turn the
vehicle around.
"We have designed the Bluefin12 so
that engineers will be able to remove
the data storage module, insert a new
one and replace the batteries, with
a turnaround of only 30 mins," said
Rogers. "We have employed a free
flooded architecture which makes it
easy to replace equipment such as
batteries or data modules
The power is supplied by four 1.9KWh
rechargeable lithium ion batteries
which can be replaced rapidly and
totally recharged in 6 hours. This feeds
a gimballed ducted thruster able to
provide a sustained vehicle speed of
6kts and able to survey at 5kts.
General Dynamics has sold a number
of Bluefin 9 and Bluefin 12 vehicles to
Thales, with the end user being the
Royal Australian Navy.

THE ELLON FALCON
Independent subsea contractor,
Film-Ocean, has ordered its
10th Saab Seaeye Falcon making
them one of the ROV company's
biggest supporters.
“As well as utilising our
collapsible Launch and Recovery
System (LARS) which has allowed
us to deploy the Falcon from
some tight positions, on both
oil platforms, FPSO’s and wind
farm installations, we have also
incorporated a Falcon in our
containerised system, which has
a combined zone II control room
and integrated LARS with 1100m
of tether," said John Bloomfield,
Global Business Development
Manager at subsea contractor,
Film-Ocean.
Film-Ocean have developed and
patented a chain measuring
system for FPSO and Offshore
Wind Farm mooring systems
which is easily deployed with the
Falcon providing results in real
time and is accurate to 0.1mm.
The Falcon’s winning concept
comes from creating a highly
reliable vehicle, packed with
five powerful thrusters and
an intelligent distributed
control system, all fitted into
a small, easily handled 1 x
0.5 x 0.6m-sized vehicle that
can adopt different tools
and sensors for undertaking
numerous intricate and
demanding tasks.
Apart from its proven
reliability, operators find a
key advantage of the Falcon’s
iCON intelligent power and
control architecture, is its high
manoeuvrability and steadiness
in strong crosscurrents, whilst
undertaking exacting tasks with
steadiness and precision.
Film-Ocean’s latest Falcon comes
complete with a running lock
latch system and a TriTech Sonar.

OSIL MINI T-BAR
A sophisticated T-bar minipenetrometer for exclusive in-field
seabed strength profiling of box core
samples, is now available from the
environmental monitoring company
Ocean Scientific International Ltd
(OSIL).
The T-bar penetrometer measures the
resistance of sediment to continuous
penetration at a slow steady rate using
a cylindrical rod (T-bar) at the end of
a perpendicular push rod or thruster
and, uniquely, is small enough to fit on
to the top of a box corer sample box
immediately on its recovery on-deck
to allow for on-site sampling on the
back of the vessel.
Using axial load, dual axis tilt and
friction sleeve sensors the system can
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provide a real time display that records
penetration length, penetration
resistance and inclination from
the vertical for every millimetre of
penetration at 2cm/s, and also stores
the data for later analysis. The system
can be fitted with a 25cm2 T-bar,
50cm2 T-bar, or 50cm2 Ball, depending
on soil conditions.
Penetrometer testing is used to
characterise the undrained shear
strength and residual shear strength
profiles of seabed soils, which provides
valuable data for the positioning
and design of a variety of subsea
structures.
T-bar minipenetrometer
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ROBOTIC SYSTEM TO TACKLE SUBSEA BIOFOULING WILL BE
TESTED IN ORKNEY
The second phase of an Innovate UK
project has been launched to develop
an automated fouling management
system for the marine energy industry.
The 24-month RoBFMS (Robots
to Inspect, Maintain and Repair
in Extreme and Challenging
Environments) project will develop an
automated robotic system to monitor,
identify and clean biofouling from
subsea structures, building on the
learning gained from the development
of a prototype robot in phase 1.
Led by Innovative Technology &
Science Ltd (InnoTecUK), the project
consortium brings together the
European Marine Energy Centre
(EMEC) and Brunel University London,
to explore and define the marine
renewable energy (MRE) sector’s
requirements of cleaning hardware in
tackling biofouling.
Biofouling is the settlement and
growth of organisms on submerged
structures and is a major challenge
for the MRE sector. The presence of
biofouling can decrease the efficiency
of energy generation and lead to
corrosion which can reduce the
survivability of technologies.
The RoBFMS system will consist of a
variety of sensors, navigation systems
and camera equipment in order
to monitor and detect fouling on
submerged structures. RoBFMS will
also be capable of identifying defects
within technologies in environments
where human intervention presents
high safety and cost concerns.
The fully functional system will contain
cleaning systems which will be able
to remove biofouling through the
deployment of a focused high-power
ultrasonic cleaning technique.
The robot is expected to be deployed
for real sea testing on marine energy
technologies at EMEC’s test sites
in Orkney, off the north coast of
Scotland, in Spring 2020.
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- Highly Portable

It’s easy to search the
harshest of environments

- Commercial grade
- High power LED lighting

safe and quickly with a JW Fishers
commercial grade ROV

- 1,000’ depth capability
- (4) high output motors

Air bubble
trapped
under ice

- Pan & tilt front AND rear
cameras come standard
- Starting at $20,995

JW Fishers Mfg., Inc
(800)822-4744
(508)822-7330
Email: info@jwfishers.com
www.jwfishers.com

GEMINI 1200iK
has benefits within both commercial
and defence industries.”

Tritech has released the Gemini
1200ik Dual Frequency
sonar: the latest addition to
the popular Gemini range.
The multibeam imaging
sonar offers two operational
frequencies with the ability to
switch between low and high
frequency dependant on the
user’s requirement.
The 720 kHz low frequency setting
is designed for target identification
and obstacle avoidance at long
range, whilst the 1200 kHz high
frequency setting offers extremely
detailed multibeam images, ideal for
inspection at close range.
Switching frequencies can be set
to automatically switch over at a
specific range or done manually.
Unique to the Gemini 1200ik is the
ability to maintain a 120deg field
of view across both frequencies
ensuring the target remains in view
when operating at high frequency
and at short range.

With a depth rating of 350m, the
1200ik marks the next generation of
sonars from Tritech which are ready
to take on tougher environments and
more challenging operations.

1200ik Dual Frequency sonar

Significant engineering development
has resulted in this latest Gemini
imaging sonar offering a 2.4mm range
resolution, as well as an effective
angular resolution of only 0.12°.

Scott McLay, Sales Director at Tritech
commented, “With the increase in
shallow water operations, especially
around offshore renewable energy
operations, the need for better ways to
“see” in zero visibility conditions have
never been higher.
The dual frequency Gemini 1200ik can
be used not only for navigation but for
target identification and classification
in these zero visibility conditions which
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Sonar image
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HAVE WE REACHED THE END OF OU
IMCA’s Technical Adviser for Remote
Systems and ROVs, Andre Rose, looks
at the changes in ROVs over the last
50 years and considers what may be
ahead.
Today’s technology is advancing faster
than at any time in history. Data
storage, handling and processing
power are challenging and changing
every area of our lives.
Autonomy and Artificial Intelligence
(AI) are no longer just possibilities
they are certainties. Self-driving
cars, autonomous ships, and single
passenger aerial drones will soon be
with us. Personal and commercial
droids carrying out dangerous or
laborious tasks, usually requiring
years of training, learning skills and
achieving competence by humans, will
be commonplace within a very short
time scale. The technology is already
available and will impact all areas of
the offshore industry and how we
work but, how will it change ROVs?
Since the appearance of tethered
ROVs in the early 1950s, such as
Rebikoff’s ‘Poodle’ and the Royal
Navy’s ‘Cutlet’, used for test weapon
retrieval, the basic architecture of the
ROV has changed little.
While there have been major
advances in component technology,
improvements in materials, more
reliable thrusters, better electrical,
control and navigation systems, in
a vast array of tooling and sensor
systems and the addition of a
Tether Management System (TMS),
essentially, the design has remained
the same and they are still tether
dependent.
The tether, while currently necessary
(certainly on work class systems), - is
the source of many disadvantages, as
they are:
• Very costly
• Require great care and management
• Delicate and easily damaged
• Time consuming to repair or change

An ROV and its top hat TMS

• Difficult to store and move
• Able to limit the range of the
ROV (without vessel moves)
• Easily snagged on subsea
assets or in vessel thrusters
• Capable of making the ROV
difficult to control
• Subject to tide, wind and
current.
Do we need a tether?
Currently, we need the tether
to carry sufficient electrical
power to the Hydraulic Power
Unit (HPU) to drive a work
class ROV’s power and tooling
requirements.
In addition to providing
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Punctured umbilical

electrical power, the tether
also transmits and receives
control and sensor data
between the surface and the
vehicle to allow real time
control of the ROV, tooling and
sensors.
Advances in battery
technology, data processing
and storage allow Autonomous
Underwater Vehicles (AUVs)
to operate without a tether;
some mini and micro ROVs
use rechargeable batteries
for power (although they still
require a tether for control
and the use of video and data
handling).

UR TETHERS?
It is easy to see why the idea of a
tether-less ROV is so attractive to
operators and clients alike.
Where we are heading?
With businesses under pressure to
become safer, more efficient and cost
effective, employing new technology
to remove humans from potential
danger, reduce costs and improve
efficiency ticks all the boxes.
Resident ROV systems
A resident ROV system lives at the
work site and is deployed as required.
Although relatively new, several
systems are already installed and being
either tested or developed further. It
is housed in a subsea docking station,
like a TMS, on the seabed or as part of
a structure.
The docking station is supplied with
power and data via an umbilical from
the surface. For some lighter tasks,
inspection, survey and valve operation
and testing, some ROV systems act
more like AUVs; with no tether and
use re-chargeable batteries, they are
pre-programmed for their tasks and
return to the subsea docking station to
recharge, upload and download data.

A tether management system

These use lasers in the blue-green
optical frequency band region and can
transmit megabits per second of data
over a hundred metres underwater.

and midwater transceivers to allow
the ROV to self-navigate and transmit
data to the control station.

FSO technology offers the potential for
real time, direct wireless channels to
communicate control and sensor data
with the ROV or, via an array of seabed

Future development of battery
technology and UOWC systems will
eventually sever the tether but, for
the immediate future, work class
ROVs will be kept on a leash.

A resident ROV system offers an
opportunity to locate the operator
onshore in a control room, like military
aerial drones, and control the ROV via
satellite, radio and umbilical data links
with the docking station.
Underwater Optical Wireless
Communication (UOWC)
Battery technology is rapidly advancing
and will continue to contribute to the
demise of the tether but currently the
largest limiting factor is the ability to
accurately transmit large amounts of
data through the water.
While limited data can be transmitted
underwater on low frequencies
(Sea King Sonar at 325 kHz around
300m), transmitting large amounts is
problematic due to latency and scatter
in seawater. A development currently
being advanced is Free Space Optical
(FSO) systems.
An ROV and its top hat TMS returned to surface
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ELECTRIC ARM FOR SHANGHAI ROV
A 5 function electric manipulator
arm manufactured by the ECA
Group provide is to be integrated
onto an ROV belonging to the
University of Shanghai to perform
subsea scientific research missions
Ocean's preservation is at the
heart of institutions studying
marine diversity, the increasing
use of Remotely Operated Vehicle
(ROVs) within research programs
underwater has led to a better
understanding of the fragility of
the underwater ecosystem.
Shanghai University, for its subsea
scientific research missions,
operates a compact ROV rated
to 1000m depth. To enhance the
ROV performance and widen their
scope of actions, the university
was willing to integrate a
lightweight light manipulator arm.
For subsea applications, a
performing, efficient and

lightweight manipulator arm are key
features, required to inspect, perform
underwater works, collect or retrieve
samples or objects in deep sea.
The ARM 5E Micro is an entirely
electrical arm suitable for tricky tasks
requiring high accuracy without
jolt. It can conduct a wide range of
operations and offers high lifting
performances while being one of
the lightest 5-function electrical
manipulator arm available on the
market.
The unique compactness and
lightweight features of this arm
enable two arms to be installed, side
by side, on a single skid placed right
underneath the ROV.
Using this configuration diverse
operations in complete autonomy
from one another can be run. This
configuration is highly profitable for
ROVs owners who desire to achieve
complex underwater operations.

ALLSEAS
CHOOSES WFS
Allseas Group, the offshore
pipeline installation contractor,
has chosen WFS Technologies’
new Seatooth Pipelogger for the
real time measurement of process
temperature on a subsea pipeline
system which they have installed
recently.
WFS, the player in subsea wireless
automation, Subsea Internet of
Things (SIoT) and Subsea Cloud
Computing Networks (SCCNs) said
that the pipeline system is designed
to have a total gas throughput
capacity of 31.5 billion cubic meters
per year.
WFS Technologies’ Pipelogger is a
real-time, wireless technology which
requires little to no maintenance,
and can operate at depths of up
to 2,000m without the need for
periodic and costly ROV inspection
- contributing significantly towards
reducing the operating cost while
monitoring process condition to
optimise gas delivery parameters.
The new Mark III generation of
Pipeloggers feature a hot-swappable
sensor configuration as well as the
capability to create subsea cloud
networks for real-time analytics at
the edge.
WFS Technologies is an industry
pioneer of the Subsea Internet of
Things (SIoT) devices.
Moray Melhuish, Commercial
Director at WFS Technologies, said:
“It is a great testimony of our SIoT
tools that Allseas has asked us to
embark on this new project with
them for the delivery of our latest
generation of Seatooth device.

A 5 function electric manipulator
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Subsea Awareness Course
Aberdeen
Do you want to know about Subsea?
Understand the full lifecycle of subsea oil and gas, from field developments inception through to
decommissioning sharing experiences and operational lessons learned – presented by technical
authorities and experienced personnel from operators, contractors and technical specialists.
The Society for Underwater Technology Subsea Awareness Course is widely recognised by the industry
globally and has been adopted by many as the foundation course for a wide range of personnel,
both technical and non-technical; suitable for operators, contractors and industry associated
organisations for example; legal, finance, government organisations.
This course provides the complete underpinning for new entrants and a refresher for experienced
personnel wishing to update their knowledge within the oil and gas subsea sector.
Visit our website for more information and the next available course dates:
https://www.sut.org/branch/aberdeen/ssac/
or email events@sut.org
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MSI 520 DAY
MEASUREMENT

MODUS

The Alexandroupolis Independent
Natural Gas System (INGS) is a modern,
cutting edge technology project which
will supply natural gas into the Greek
and Southeast European gas markets.
The project comprises of an offshore
Liquefied Natural Gas (LNG) Floating
Storage and Regasification Unit
(FSRU) and a subsea and onshore gas
transmission pipeline system.
Expecting to begin commercial
operations in 2022, the project is
being implemented by GASTRADE
S.A, a company that studies, designs,
develops, operates and exploits
infrastructures which are necessary
for the reception, transmission and
distribution of natural gas as well as
for its storage, liquefaction and regasification.
To support the detailed design of
the project, GASTRADE contracted
MSI to collect a range of metocean
data, including directional waves and
current profiles at 2 locations (one
at the proposed FSRU location and
one nearshore at a pipeline crossing),
as well as various meteorological
parameters onshore. Originally
deployed in November 2017, the
equipment was finally recovered in
May 2019 with 4 interim site visits
to check on equipment status, as
well as to collect water samples for
suspended sediment concentration
and photograph biofouling for
identification.
The equipment provided comprised 2
AXYS TRIAXYS directional wave buoys,
each fitted with an integrated Nortek
Aquadopp current profiler, as well as
a Campbell Scientific weather station
onshore for measurement of winds,
air pressure, air temperature, relative
humidity and rainfall. Data from
both the wave buoys, as well as the
weather station, was transmitted in
real-time to a website for the client to
access. Data collected from the project
was provided to BMT to produce a
metocean criteria report.

Modus Performs Decommissioning
Survey with Hybrid AUV
.

Modus' HAUV’s (Hybrid Autonomous Underwater
Vehicle).

Modus has recently completed a high-speed decommissioning survey
for Rever Offshore in the North Sea using one of its HAUV’s (Hybrid
Autonomous Underwater Vehicle).
The objective of the survey was to locate any items of debris that remained
at the sites after the decommissioning of Fairfield assets in the Northern
North Sea, including work performed within the 500m zone, and the scope
further included survey of pipeline routes between additional platforms.
The surveys were successfully performed at speeds of up to 4.6km/hr in
water depths of approximately 150m. For this scope, the flexible HAUV was
equipped with dual head multi beam sonars and high-resolution Side Scan
Sonar. Utilisation of the HAUV spread increased operational efficiency in
relation to the speed of data acquisition and improved data quality.
Philip Strettle-Brown, Survey Manager at Rever Offshore commented
“The use of the HAUV allowed us to significantly reduce the timescales of
obtaining the required survey data and improve the overall efficiency of the
produced surveys. The data obtained was of significantly higher quality and
resolution when compared to alternative methods”
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THAROS
This Earl & Wright Sedco 700 design semi-submersible rig played a key role
in rescuing survivors from Pipe Alpha.
It was renamed Polyportia and then Transocean Marianas
It started drilling on Macondo in 2009 but was damaged by Hurricane Ida
and subsequently replaced by the Deepwater Horizon.
HF Did a few trips on this one looking
after the diving system - must dig out
the photo I have of the Mobile Diving
Unit!
JB Was on Tharos on the night of the
piper alpha disaster. Despite some bad
press after the event due to some faulty
equipment, everyone onboard really
pulled together and did all they could to
help out. It was a hell of a night!
DMHave a feeling old George Cameron
was on the UDI survey vessel that day.
The 2 warehouse boys at Santa Fe
Leith had an adopted brother who was
overjoyed to get his 1st work offshore
as a rigger. He never made it.
DV I worked as air diver on the
Claymore and Piper Alpha in 1979 for
KD Marine, I also remember the Tharos
working in the field with the Tartan
platform. We installed the Tartan riser
on the Claymore Alpha.

It was very sad to hear/ see the demise
of the Piper Alpha with great loss of life
a few years later.
MB Spent many a day on her, working
on the BE MK100 cranes
AK Takes me back to my Earl&Wright
days in San Francisco. We had done
so many manual calculations that her
dimensions are almost etched into my
brain. Being in active service after 41
years is a testament to the robustness
of the original design.
RT I can remember looking down at her
and thinking would l like to work on
there but when i needed it the tharos
was well of piper pumping water into
the sea. The silver pit was the real hero
of the night she managed to save 37
of 61
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DO The Marianas after I brought
her into the shipyard for
repairs after being damaged by
Hurricane Ida.
MC Many memories of this
old girl worked there for Years
and also during the piper alpha
disaster
JT I have stayed on the Tharos
cant reqmember what field was
probably transfering daily to a
platform

Alan Cattell's photo collection
Tharos at Piper taken from VSO Performer.
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D.O writes The Marianas after I brought her into the
shipyard for repairs after being damaged by Hurricane Ida.
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FLAGS

Far north Liquids and Associated Gas System (FLAGS) trunkline was built to connect t
Shell stated that the 36in pipe came in at a cost 36% below original estimates.

At the time it was laid - around 1983, there was no real experience to suggest how m
decided that the trenching could be kept to the 120km section nearest land where th

Despite having to spend £500 000 convincing the authorities, Shell estimated that th
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the Brent platforms to the St Fergus Gas Terminal.

much line needed to be trenched. Eventually, it was
he seabed currents were the highest.

his saved £40 million
MG the Semac 1 was built and piad for
on this line
PH That line was tied in to Brent Alpha
with a hyperbaric welded pup piece in
the Comex Seahorse habitat from the
Uncle John in 1979. I was one of the
Habitat Supvs It was the 1st hyperbaric
tie in we did that season out of 13 or
14 , memory fails me

What made it even worse was the Job
albeit on a Shell platform was for BNOC
the British National Oil corporation
which was like Norway's stat oil and
owned by the country
However Thatcher soon sold that off
into private ownership ( the golden
share *) . If we still owned that we
would have been an oil rich country
like Norway and been able to use the
money for the NH

TL I was involved in the major
modification works on the Brent Alpha
topsides for this project. We created a
new deck on the east side by lowering
into place large " steel pallets " (
approx 1 meter deep by 3 meters wide
and the length of the platform ) which
were then welded onto the main
platform structure.
This carried the incoming 20" riser
, the pig launcher, a 16" export line
and a complex 3 " stainless steel blow
down system connected to the flair.
The work was carried out by OPM of
woodgroup and all the pipework was
welded and NDT ' d on board.
One of the welders was a Spaniard
called Alberto Martin and his welding
was the best I have ever seen. The
Scottish lads were always slagging him
off due to his incredible zero repair
rate on the large bore pipework .
Even then we had to procure the
seamed pipe from Japan as there
wasnt a steel mill left in the UK.
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ITM CHALLENGER
When ITM fell into receivership in October 1986, it had the hull of the ITM
challenger incomplete at the Sunderland Shipbuilders yard. The company
had already won the £7.25million installation contract for the V fields
installation.
The ITM Challenger was the worlds largest shipshape crane vessel with
a 4000t capacity. The vessel cost £47 million. The vessel was particularly
designed to work in shallow waters such as the Southern North Sea and
Morecambe gas fields.
The vessel was to become the DB50

AK I spent many many days on DB50 installing the most interesting
projects in GoM. First TLP in Gulf, first
spar, first compliant tower, deepest
fixed jacket etc. I was on hand to
manage and witness all. Terrific
experience. It was a stroke of genius
that McDermott leased this vessel
(and eventually bought her) for a

song when ITM went into receivership.
That is when we were the undisputed
leaders in offshore industry.
AC Several good campaigns on this
vessel... with Alp on most of them
PB Demobbed two ROV’s off the DB50
last month over in Gulfport. She is still
going strong!!
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RK Well, from this shaky start, she
went on to serve McDermott as their
flagship in the GOM and participated
in many notable projects including
Exxon Zink, thanks to “Pappy” and a
great team!
AW Worked on that vessel when it was
being built , the last vessel to leave

The DB50 on Tahiti Image Alan Cattell

North Sands shipyard
PW Was that a steamship Allan
DB Worked on many projects utilizing
the DB-50 in the GOM during my time
with McDermott and ExxonMobil.

AG ITM (the company) was based in
Middlesbrough and its MD was Alf
Duffield who was one of Teesside’s true
entrepreneurs and deeply committed to
the original project.

MS Remember this very well

PJ Worked on the crane fabrication at
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Normanby Wharf for ITM.
FW Last ever ship built at the yard
before Thatcher culled the lot
BO Wow, served my apprentice in this
yard, now a glass factory50

NORTH BRAE
Brae consisted of 3 facilities Brae Bravo ( on Brae North), Brae Alpha( Brae
South) and East Brae.
The Brae B jacket was built at the McDermott yard at Ardersier
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DG Never had to walk up & down
so many stairs in my Life. ( at the
time of the hook up I was one
of the rig welders with Bawden
Drilling ) One of the Scaffolders
was the Ex British Heavyweight
Boxing Champion. A gentleman by
the name of Richard Dunn. 1988.
Good Times
DR I was on the hook up on
QAQC, remember Richard well his

shoulders were as wide as a scaff plank
CM Worked on the leg sections out in
Belgium, built by G&G international,
then did the construction at
McDermott, followed by the top sides
at brown and root,made a few quid out
of that one in the end!
IL Some time back. Worked for
B&R design team in 1983 based in
Tottenham Court Road office where we
designed the Jacket, Risers and MSFs.

John MIddlemist's photo collecton of Brae B
M57 ready for load out
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B.C.Lue was the B&R PM
MS Alot going on those days, brae
b, conoco viking and bp satellites.
The long road to the yard was
wacky racers time. The bp re had a
certificate that stated his maximum
speed was 140 mph. Good times in
the golf view hotel, money was not a
problem in those days!
Worked on the hook-up 1987

Here’s one of the two Module
Support Frames (M57) for Brae B
which was built at HiFab in Nigg.
John Middlemist
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Brae B Flare Jacket:

DAVID LAWRENCE
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Triton
In 1985, the first Triton ROV from US manufacturer Perry Offshore arrived
in Europe. The final integration test took place at Bennico in Aberdeen,
and the it went from there, to Bergen, to conduct sea trials for Bennex.

DF I don't think it would be TA40 but
TA9 was very common in that period.
DF yes, some feedback and the
occasional rate TA40s started
appearing offshore by the mid 90s.
Many early Tritons ROVs had Kraft
arms
Early Sonat Challengers in Australia
had Kraft 7 Function Rate arm and a
Kraft 9 function spatial arm, and then
along came Schilling in later times.
PM Still looks like a Discovery
RK or vice versa, neh? Still 10lbs of
shite in a 7lb bag.
NF What came first, the Triton or
the Challenger, I can't remember
and I was there :-) Exciting times and
taking the ROV to a new level with a
quantum change in technology for
its time.
DS The challenger came before
the Triton - challenger was a sonat
subsea services build - a lot of the
similar technology then followed
into the triton build by Perry
JO Super Scorpio 1, RCV-225 and
Triton 9 were my first vehicles in the
90's.
JS Bennex supplied loads of spares
for the offshore and the Submersible
business and ROv’s
DS I spent almost 3 months on this
vehicles first water trials alongside
Bennex offices in Bergen - the only
real problem was speed trials that
took a long time to complete - good
vehicle though !!
MF I remember: Power Pack 75hp,
Electric Motor Acqua Star + A7V
55cc Pump + Innerspace Hydraulic
Thrusters + Hydraulic Manifolds Valve
Reaserch + One 7F Manipulator TA

40 & TA 16 5F in other side and two
big Electric / Electronic Bottles yelow
side by side.
Classical Vehicle by Perry Tritech
DF Triton 01 was still in service after 20
years! A colleague was looking after it
in Australia around 2005. I think it was
at Covus Pty and much improved and
modified. It was then sold to Nigeria,
(maybe Marine Platforms?). I doubt it
would look much like it did from the
Jupiter factory. It must be gone now
CFS TA 40, TA 16 5F, I remember these
manipulators ROV TRITON XL 39

99

KCA SANDPIPER 1988
Along with Sedco Forex'sTrident XI and X Jackups,
the Sandpiper worked prodigiously on drilling BP's Villages field
development. It started on Cleeton and was then cantilevered over
Ravenspurn South A.
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BW This was my second home for more
than 20 years. Those early days were
the best, we were on Cleaton, then
the Ravenspurn field. A short time on
West Sole too before the rig was sold to
Smedvig, and renamed West Kappa.
We took the rig to Denmark in 89, and
drilled for Maersk oil and Gas more
than 20 years.

BW I'm sure Ben will, he used to write
the Sanpiper Times, a comic news
letter. It was always eagerly awaited lol.

During this time the rig changed hands
twice, becoming the Neddril 10, and in
1997, the Noble Byron Welliver.
I left the rig with a heavy heart when I
was tranfered to a new build in 2009.
I have been on 5 newbuilds since then,
and none have had the heart and the
soul of that fine old rig

EK Good memories

OD Was it really that great with almost
everyone in 4 or 6 men cabins and
communal showers/toilets that you had
to clean yourself before you could use
them?

JB I was there my first ever job offshore
john Brown was barge master I joined
it in Invergorden on route to clotting
drilling project

BW No sharing cabins on there, and
a wet room between two cabins right
from the start. Clean toilets, no need
to clean them ourselves. I dont know
where you were, but if the guys dont
live like animals the place is easy for the
catering to keep clean
JB Oh remember doing spud can
inspection on these rigs, got my pal
a job assisting over in Rotterdam,
remember going over to spud can to
see how they were getting on. He was
just coming out of spud can hatch for
lunchtime and will never forget his
face, covered in gunge, looked over at
me shook his head and said “you must
really hate me” getting me a job doing
this!
GD oh i hated that job in the cans.......
done it twice, never again. Love a
UWILDD but the gunk and the smell is
rank
EL My old rig, great times on there.
GH Have been working on here when it
was called the STC Cicero in 1983
BW This particular one was STC Platon
PC You nearly had me in tears Barry

PE When I was an apprentice at
Turmeric's in Great Yarmouth we
fabricated and installed the top drive
extensions to these rigs. Seems a life
time ago now!

IB it's never the rig it's the people. the
people are the rig
IT Still miss the old girl and all the
people I was lucky to work with , great
memories

AC Worked in the Trident X until
it became the Maersk Exerter or
something similar... hard graft but
good times
KA I had 14 years on that rig the crews
were great. Is she still around ?
MW I spent nearly 14 years on this
old lady. Like my old colleagues
mentioning before me, good rig very
good crews with the can do attitude.
I left the rig end 2011 there after I
never met the same spirit again.
GW I joined neddrill 10 1997 then left
the bryon 2008. Lot of good guys i still
stay in touch with
AK I worked on one of these CFEM
Trygone 2 design rigs 'Shelf Driller' for
Houlder Marine Drilling from 1983 to
about 1990. It was a good rig, great
guys and happy memories
KK I went back on the Sandpioer 30
years later it’s the Byron Welliver then
I worked on all three but the Sandpiper
was my first rig in 1987
MJ Good rig with amazing people
PC Think your gettin emotional and
unconscious mixed up mate
CF One that stays in my mind!
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AK Worked on the trident X and XI.
They were the days worked with some
great guys
IM Renamed the Noble Byron Welliver,
will never forget the place. I watched
the twin towers fall whilst in the rec
room. Its was working for maersk in
Denmark
SS Worked on the Trident X and
X1 back in 88/89, will Never forget
Chinese Dave in the crane lol
MS Remember the rig well was
working on the sandpiper over 30
years ago
SV wow we spent along time on the X
many a year. had a great time and a
real learning curve.
PK Remember all three well, back in
my Schlumberger days

OLYMPUS
Shell's Olympus platform being towed out.

What a great shot, leaving Kiewit and
headed through Aransas Pass.
Making the turn to line up with the
jetties. Alway a bit tricky, right Willem
!
Great shot.
Not much room when you get to the
sandbars
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RPV 430
Built by Benthos, the RPV430 stood 813mm high and had a diameter
of 965mm. It had a maximum speed of 3 kts.it carried both a 35mm
stills and black and white TV cameras. It boasted that time and depth
information could be superimposed on each frame.It also had a
manipulator armI

Remember That Somehow
Although I never worked with one
of these, it’s easy to see this as the
prototype for the RCV-150, and
the soon to be ubiquitous, electric
propulsion RCV-225. These vehicles

were truly the start of today’s ROV
Industry, along with the Scorpio, and
ISE’s TREC & TROV units. What sets the
RCVs apart was their ‘hydrodynamic’
design and launch system; the first TMS
and integrated LARS. Now, after a 50
year evolution, hydro-electric “open-
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frame” vehicles, which took over
in the ‘70’s, are morphing back to
enclosed, streamlined units that are
all-eclectic again.

TREASURE SEEKER

Built in 1977, the Treasure Seeker was an Aker H-3 design built in by Far East Levingston S
Transocean Discoverer and then the Aban Pear

In 2006, while drilling in Nigeria , it was attacked by Nigerian militants. People were kidna

In 2010, drilling on Dragon 6, water entered a pontoon and the rig sank in 525 ft (160 m
This picture was of the rig drilling on Troll in Norway, where it reported the highest flow r
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Shipbuilding in Singapore. It could drilling to of 25,000 ft. She was later renamed

apped but released unharmed.

m) after. All crew were saved
rate for a well test - 3.9million cu m/day
MC My first hitch as a trainee mud
logger with Exlog on the Treasure
Seeker off Tromso, Sept 1980.
Remember it well!
RW My father was one of the unlucky
chaps that got nabbed in Nigeria. he
was on there when it was the pace
setter 4 with western oceanic. then as
the seeker. then as the Bullford
hey troy. just away to pick the old
knackered up and take him pike
fishing so will be sure to ask. he has
mentioned you many times mate.
JG You missed Bulford Dolphin. Before
being sold to Aban, the rig was owned
by Dolphin Drilling. She spent several
years in Mexico before moving to
Nigeria. It was here that eight men
were kidnapped and later released.
DT I was Drilling Supt at Hess for TOD
1996.
ah yes! I remember them too. My
old man worked at Hess in Aberdeen
around the same time and knew those
guys.
Dolphin Drilling owned this back
in 2000, it was renamed Bulford
Dolphin, I worked on the pipe handling
refurbishment in Belfast H&W

Aker h. 3 best rigs ever made

I ran that DST

Remember working on this offshore
Vietnam in 1994. Came out of cold
stacked in Scotland. The only thing that
held the rig together at that time was
paint and rust.

I think you'll find that the highest
offshore gas well test rate was at least
150 MMscf/day for both Shell and
Statoil offshore Norway.

We used high pressure paint on the
koomey bottles in Nigeria - it made the
difference holding them together !

To be offshore witnessing such a
high rate gas well test operations
was exhilarating. I remembered one
almost as high rate in Conoco days,
many many moons ago.

The Treasure Seeker... was it an original
BP owned rig then sold to Atlantic
Drilling ( Ben Line ) renamed the Ocean
Benloyal or am I talking or thinking of
another Aker
The Ocean Ben Loyal was an Aker H3
but became the Stena Clyde Ian

It's my love jobs
We did well testing on this rig back
in the early 90's. Also on Treasure
Searcher.

was Derrickman on the Treasure seeker
; there I meet a crazy arsehole Less
Obrien toolpusher the screaming skull

First semi I worked on in 1978 .... it
smelled brand new then. Saw it iff
Vietnam in 1985 (or 86?) and it looked
sad ... a shadow of its former self.

Haha Les obrian, he ended up being
the rig manager of it when itwas the TO
discoverer and also when it was owned
by Aban, he was a good guy

Was this also Bulford Dolphin?

We drilled 10 wells in 12 months,
including a 10 day welltest at 6000 ppm
H2S in what is the Perth field. Hard
working rig, hard working crews.
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To legend for me. Saluted for those
participate works onboard
I worked on this the rig when it was
in Vietnam 1994-1995, it was owned
by Wilrig

HELDER B 1986
Unocal employed a steel tripod tower as the development option for the
Helder B satellite. It was installed by the crane barge Hermod.
JA H ermod is a good Barge. Had the
pleasure of working alongside some
great HMC people there.
HK Fun fact: after a mere 3 years the
Helder-B field was depleted and the
platform repurposed and relocated
to the Haven-A field, some 6 km
North of the Helder-A platform,
where it's still producing today.
(edited)
NvdA Been there, good old times
CS And designed by heerema ..... and
reused

106

YATZY
The Yatzy was built at the Boelwerf shipyards in Belgium in around 1989.
It later became the Arethusa Yatzy and then the Ocean Yatzy.
The image shows the rig having signed a contract with Stena Drilling for
work in Norway - the first time a dynamically positioned semisubmersible
was used in the Norwegian sector. Since no dp rig regulations had been
developed at the time, Mobil laid down its own safety standards.

In 1993 I made several embark
in the Yatzy or as it was named by
Petrobras, SS37, while it was operating

a Stolt Comex Seaway ROV contract
with Petrobras in the Campos Basin
here in Brazil. Yatzy was excellent
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plataform and was then owned by
the company Arethuza Zappata.

GALVESTON 1995

From David Lawrence

Rough day for this Supply boat in GOM circa 1995. T boned by another Supply
boat in the fog.

Some of the old Gulf Coast diving contractors would have put a tri-mix spread on the back and sailed it out as is
(was)...
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DB100 in Jurong 1991

GREAT vessel, l lived and breathed
McD's for 6 years in the Diving
div.......a great company, great guys
and a not stop company....thankyou
McD000'
Dived off her in 82. Dave Steele was
Supt. With the late Dave Farrar.
Sadly her partner in crime the DB101
ex Narwhal has now been scrapped.
Remember Narwhal from 78, have
some old faded pics somewhere.
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From David Lawrence

Matterhorn, Gulf of Mexico

By 2002, Tension Leg Platforms were popular but required a large field to justify the development.
The first was located on the Morpeth field in 1998. Production ceased last year and abandonment wi

Matterhorn was the next iteration. Instead of Morpeth's 5000t payload, Matterhorn was double that
has a design draft of 104ft.

At the base of the column are three arms that project out to give the structure an effective radius of

The Matterhorn topsides design was distributed over three decks. This deck arrangement was constr
and Wolff for BP and launched in 1966. She was later sold to Sedco and renamed Sedco 135C. Whil
deliberately sunk in deep water.
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This prompted Atlantia to develop the Sea Star mini-TLP.
ill be complete by 2020.

t. The construction is based on a relatively large central main column with a diameter of 84ft. It

f 179ft.

ructed at the Gulf Marine Fabricators in Ingleside, Texas. The £3.5 million rig as built by Harland
le in Africa in 1980, a blow out and subsequent fire caused terminal damage. She was

Seastar TLP not a good design,
as Chevron Typhoon illustrated
- although some have suggested
putting a platform called TYPHOON
in a HURRICANE ZONE was probably
tempting fate to begin with...
(PS for those who don't know - this
is what the Typhoon TLP looked like
after Hurricane Rita - hint - it's upside
down).
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HMV Yard, Haugesund
The Haugesund Mekaniske Verksted yard, 1987?
Cant make out what the vessels are but I am sure someone can help out
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I have looked at all the comments and
Leonardo's conviction is correct. Iolair
on the left for sure. Spent months on
her doing Foinaven and Schiehallion
in the 90's and i am looking at an
aerial picture of it on the wall of my
study now. She was BP's original ESV
purpose built to support the Forties
field operations with cement silos in
the legs for well kill work and huge
firewater pumps. I took the tour
through the submerged pontoons once
when in field. Not too many people
know but when they tank tested the
model it capsized, so they put the
pontoon sections on the legs to solve
the problem. They managed because in
about 1997 or 8 we rode out a 100 year
return storm 140 knt winds and largest
wave that came through was nearly
37m. Ahead of its time really that vessel
as she also steamed around under her
own power and no AHTs which had tax
implications for us then ! (favourably :))
Great information, Richard
Looks like the Seaway Harrier in dry
dock there
Alan Reid Did the Irish Interconnector
hyperbaric welds offher in earlynineties
as McD/ETPM Rep. Bob Miklas
I worked on Seaway Harrier, many years
ago on the recovery of Harrier jump
jet in Bristol Channel. Interesting work
strong currents and poor viz, eventually
divers did most of the work. ROV could
not handle the current.

It’s not Regalia, it’s too big.
Polyconcord maybe
IOLAIR for sure
Think poly castle if I remember the
control room on confidence more in
the centre and looks smaller
Looks like the Seaway Harrier in the
drydock
Great place
IOLAIR is the one alongside the dock
I remember those days on the Iolair
Richard.
Seaway Harrier out the water, defo the
Iolair to the left, don’t know the driller
Seaway Harrier in the dock ?
And what a lovely vessel that was
Was at Iolair's launch as an apprentice.
I worked on Haugesund Yard some
years ago at Alvheim FPSO Project.
Great place to work and great people.

Semi on left is Iolaire - one of the few
built with no horizontal bracing. Was
with Cotemar in Mexico.
Seaway Harrier in the dry dock at least.
Rigs can be Deepsea Bergen and Poly
something?
Don Stewart spent almost the whole of
1988 on that support vessel installing
wellheads and trees on Oseberg B in
Norway.
What semi is that on the left? Don't
think it's the Stadive, Iolair or Regalia?
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SEA QUEST
The Sea Quest semi-sub discovered the UK's first North Sea oil on Arbroath
and the following year she discovered Forties The £3.5 million rig as built
by Harland and Wolff for BP and launched in 1966. She was later sold to
Sedco and renamed Sedco 135C. While in Africa in 1980, a blow out and
subsequent fire caused terminal damage. She was deliberately sunk in
deep water.
I watched her blow out then burn
out from Sedneth 1. Flying out to the
Sedneth in a small Bolkow chopper, we
could see the classic sand, oil and gas
plume blowing up through the derrick.
Awesome, only time I never had a film
in my camera!
The 3 leg design did not work well in
the North Sea.

XL16 ROV

No use in rough weather.
Sedco 135C sank off Nigeria 1982.
Remember it well.
Dived from her in ‘73 ,
This engineering marvel of its time
Ike many others, when operated and
worked properly did what was required

of her, however the reality was the
design wasn’t so bad in the end she
was just badly worked and poorly
operated.
Brings back memories. Spent some
time on her when working for BP in
the 70's

From David Lawrence

"I just put the freshly caught Sailfish in XL16’s
TMS. Note depth 2026ft"

Nice Catch!
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BALMORAL
Sun Oil's semisubmersible being built in the GVA yard in Sweden

GVA5000. Worked on her mooring
pile installtion and the flexible risers
installtion from MSV Karinia. With
a Seaforth Maritime saturation dive
system to work on the manifold (
diver installed pig launcher ) from
Kestral Marine. Amazing what
memories one picture can stimulate
!!
Was there not a sat system on the
floater too?
Seaforth & Kestral now there is a
blast from the past.
Wrap around pontoon system
💯Worked  on  her a  few  times

Dynamic Constructor working in the
Balmoral field. Great seaboat
Done two years on balmoral 20112013 great place to work good crack
Spent 6 years on there; joined in the
shipyard for Babcock APG then joined
the Sun Oil team a year later. Good
memories.
Spent a fair it of time at the yard and
then on location at Balmoral installing,
testing and commissioning the FSSL
subsea control system on this FPSO happy days!
Best grub I’ve ever had offshore on the
Balmoral
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Nice political job..... the contract
was won by a UK company.... but
the government stepped in.... led
by Thatcher and gave it away to
Sweden..... on the condition that a
proportion of UK labour worked on
construction of it ....
I worked on this semi-sub as an
inspection engineer also worked on
the subsea template at Kestrel in
Dundee.
Great memories of Gothenburg on this
project
First offshore trip was to Blamoral FPV
during her CNR days back in 2004,
great memories

SMART
SUBSEA
SOLUTIONS
S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED
-

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

USBL POSITIONING SYSTEMS

LBL POSITIONING SYSTEMS

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

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

-

-

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

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

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

NEW!
ULTRA-COMPACT
“TINY” MODEMS

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

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

EvoLogics GmbH
Ackerstrasse 76,
13355 Berlin, Germany

tel.: +49 30 4679 862 - 0
fax: +49 30 4679 862 - 01
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