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CONFIDENCE UNDERWATER 4

PORITABLE
-POWERFU

VideoRay is the global leader in underwater Remotely Operated Vehicles.

We back our quality-driven solutions with exceptional service and support. We also
offer accessories and tools that power you through inspection and light intervention

challenges. Discover the "VideoRay Difference” and experience Confidence Underwater.

VideoRay

sales@videoray.com +1 610 458-3000


http://www.videoray.com

OPENSEA PLATFORM

ROBOTICS FOR MILITARY AND MARINE APPLICATIONS

NAVIGATION | AUTONOMY | Ul | INTEGRATION

Open architecture software is essential to modern warfighters, vessel owners, and
equipment manufacturers. Greensea develops OPENSEA®, an open architecture
software for the most demanding applications in the world. Our software enables
operators to own their mission, improve safety and productivity, streamline
operations, and leapfrog the competition.

Learn how Greensea can help you get your Mission Accomplished.
Call 802.434.6080 or visit: Greensea.com/own-the-mission

New Greensea crawler technology shown with the

VideoRay ROV supports UWILD and EOD hull inspections.

©2020 Greensea Systems, Inc. | The appearance of U.S. Department of Defense (DOD) visual information does not imply or i

constitute a DOD endorsement. Greensea®, OPENSEA" are registered trademarks of Greensea Systems, Inc.
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SEAMOR ROV

World-class Subsea Remotely Operated Vehicles
Experience the best in power, reliability & versatility.

COME SEE THE DEEP

SEAMOR STEELHEAD SEAMOR CHINOOK SEAMOR MAKO

This ROV is perfect for inspecting Compact yet powerful, the Chinook The Mako has a large open-frame
confined spaces. Quickly deploy ROV can dive to 600 metres design & capability to carry
the Steelhead to get the images & support a large range of various accessories up to 22 kg

you need & get the job done. navigational & searching aids. & can run them all at once.
Actual Size (Lx W x H) Actual Size (Lx W x H) Actual Size (Lx W x H)
19.8”x 151" x 14.7” 27"%x15.1"x 16" 33"x25"x26.5”

1914 Northfield Road t 250-729-8899
Nanaimo, BC tf 888-729-8890

V9S 3B5 Canada e sales@seamor.com Sea mOr.COm
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Editor’'s Note

don’t know about you, but today’s world feels a bit sur-
real, of course factoring in that we are headquartered in
New York City, which has become the global epicenter

for COVID-19. Trust when | say it’s not a title we want,
but onward we march, always. Personally, the entire

staff of MTRis healthy and well, particularly the Florida-
based crew who, at the least, have the signature sunshine to
help brighten the days. Our business is built to be conducted wherever we happen to be,
and having traveled the globe for the page 28+ years regularly for visits, conferences and
exhibition, I and most of our crew are quite adept at working remotely.

The biggest disruption has been the lack of personal one-on-one contact with people
throughout the industry, whether it be meeting with you in your office or on the trade
show floor. While it certainly was not our intention as we rapidly ramped up our elec-
tronic media options over the years, the advent of ‘social distancing’ as the new norm has
certainly seen that strategy pan out as we are able to engage our audience in a variety of
means across traditional print, web and social media, with a wide variety of options from
webinars to video interviews and podcasts.

As we collectively traverse the brave new business world currently defined by a global
pandemic, it was interesting this month to take a step back and have a look inside one
sector of our business — subsea defense — that is booming with no sign of a ceiling. Navies
globally have been on a mission to do more with less, and in many cases this means
enhanced application of unmanned systems. To help us fill in some of the blanks we ‘met’
(virtually, of course) with a handful of key tech leaders in the sector to discuss new devel-
opments, pace and direction.
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Two-Man Portable, Small-Class UUV
Advanced Core Electronics

Flexible Energy Options

Open Architecture

Modular & Reconfigurable

1800 kHz Side Scan Sonar
15 Meter Range

900 kHz Side Scan Sonar
40 Meter Range

REMUS 300: One Vehicle, Many Missions

Balancing flexibility with portability for maximum mission efficiency

The REMUS 300 is the newest
Unmanned Underwater Vehicle (UUV)
built on the REMUS Technology
Platform. Open architecture is the
platform’s backbone, allowing for

rapid integration of new payload
modules and software while decreasing
risk with development, schedule and
cost. Combined with advanced core
electronics, modularity, and flexible
energy options, the REMUS Technology
Platform allows REMUS UUVs to keep
up with the speed of innovation through
rapid spiral integration. This platform

is scalable across all UUVs, from small
class to extra-large class.

The REMUS 300 represents a
generational leap in technology and is
the culmination of 20 years of UUV
development and feedback from
customers worldwide. Building on the
trusted, portable design of the small
class REMUS 100, the REMUS 300
maintains the 7.5-inch diameter, increases
modularity, can go to depths of 305
meters, and offers flexible payload and
energy options. The REMUS 300 can
be reconfigured for different missions,

Long Endurance Configuration
4.5 kWh for up fo 29 hours of endurance

14 Inch Payload Configuration
3.0 kWh for up to 19 hours of endurance

£ = |

26 Inch Payload Configuration
1.5 kWh for up to 10 hours of endurance

o - |

Base Configuration
1.5 kWh for up to 12 hours of endurance

from an 80-pound base configuration to a
130-pound long-endurance configuration.
Balancing flexibility with portability,
users can choose payload and energy
modules that maximize mission efficiency
with improved lithium-ion batteries and
battery management software for up to 29
hours of endurance. Blind-mate module
end caps allow for easy swapping in the
field, adhering to IPX4 water resistance
standards and allowing for quick vehicle
turnaround. The REMUS 300 software is
built on DDS middleware and is designed
to be Unmanned Maritime Autonomy
Avrchitecture (UMAA) compliant, while

maximizing Modular Open Systems
Architecture (MOSA) principles.

Today, over 500 REMUS UUVs are in
operation in 22 countries worldwide.
Living up to a legacy that includes

the REMUS 100 (aka MK18 Mod 1
Swordfish UUV), REMUS 600 (aka
MK18 Mod 2 Kingfish UUV and LBS-
AUV), and the deep-diving REMUS
6000, the REMUS 300 marks a new era
in UUV design with the scalable REMUS
Technology Platform that will allow for
continuous evolution.

Hydroid is now a part of Huntington
Ingalls Industries, bringing together the

full range of UUVs. To learn more, visit:

www.HYDROID.com
www.tsd.huntingtoningalls.com

Huntington
Ingalls
Industries
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KATFISH + ALARS

Your Turnkey Solution for MCM

Rapidly deployable, actively controlled towed Synthetic Aperture Sonar (SAS) with fully
Autonomous Launch and Recovery (ALARS) for manned and unmanned MCM missions

DETECT CLASSIFY IDENTIFY

Canada’s Ocean Company
www.krakenrobotics.com
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Interview

Paulo Veronesi, General Director - Southern Cone, McDermott International Inc.

McDermott Experiencing Growth in Brazil

By Claudio Paschoa

> ';MED‘ermott dompletes phase 1 of the deepwater
22" Atlanta EPS-located approximately 115 miles
- <1ffshor‘é"southeast of Rio de Janeiro for Enauta.

o s

McDermott
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FUS ON

NEXT GENERATION UUV

FUS/ON is an expeditionary hybrid AUV/ROV with a bespoke suite of high-end
sensors delivering a highly capable and intelligent system. A self-contained
(no generator required) system augmented by clever automation and supervi-
sory control through an unparalleled, intuitive user interface establishes a new

benchmark in UUVs.
STRATEGIC
ROBOTIC
SYSTEMS

WWW.SRSFUSION.COM
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Interview

Paulo Veronesi, General Director - Southern Cone, McDermott International Inc.

McDermott has been present in Brazil for decades and has
flourished through the upturns and downturns of the local
upstream and downstream markets. Last year, Claudio Pas-
choa, Marine Technology Reporter’s correspondent in Brazil

had the opportunity to talk to Paulo Veronesi, General Direc-

tor - Southern Cone, McDermott International Inc., about
his views on the present state and the future of the offshore
market in Brazil.

McDermott can boast a long history as a service provider in
Brazil, dating back to the very beginning of offshore explora-
tion, and to the birth of the refining sector in the country. “We
have been present in Brazil since the early days of the O&G
business, leading McDermott in the offshore area with fab-
rication of the first platforms, but also with key participation
in the refinery sector with CB&I and Lummus Technology
contributions,” said Veronesi.

“Petrobras is our main client in
Brazil: however, the market is rapidly
growing in terms of clients and
diversity of projects in the offshore
area. We expect the onshore sector
to catch up also with the new
investments in LNG, refining and
power generation that are coming.”

- Paulo Veronesi,
General Director Southern Cone,
McDermott International Inc.

Paulo Veronesi is leading McDermott in Brazil and all of South America.
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SubCong

DERPENDABILITY AT EVERY LE

Wet-mate connectors

Recognised throughout
the industry

Full range of
Ethernet connectors

More than 40 years
proven track record

Available worldwide

Denmark | Norway | Sweden | Finland | United Kingdom
Netherlands | Germany | Poland | France | Spain | Portugal
italy | UAE | Israel | Turkey | South Africa |l USA | Canada | Mexico
Colombia | Chile | Brazil | Singapore | China | India | Pakistan

Russia | Belarus | South Korea | Japan | Taiwan | Australia
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Interview

Paulo Veronesi, General Director - Southern Cone, McDermott International Inc.

Since 2014, the Brazilian market has
been struggling to regain momentum.
Only around mid-2018 did the market
really begin to heat up again. These
four lean years were mainly a result of
the backlash caused by the Petrobras
corruption and graft scandal involving
the highest levels of government, yet
also magnified by a major drop in oil
prices. “The business environment has
improved a lot in the last year or so, al-
though Brazil is still a complex place to
do business due to taxes and legislation,
among other challenges,” said Veronesi.

As the market heats up, it becomes
increasingly difficult to hire specialized
workers in certain areas. (*NOTE: This
interview was conducted before the full
effects of the COVID-19 pandemic im-
pacted global oil markets), Some of that
is caused by potential workers moving
to other industries, sometimes due to the
large demand for specific specialties by
the industry, creating a strong competi-
tion to hire the best minds available,
and sometimes simply because of low
availability of specialists in a number of
areas. “The market is getting tight for

specific areas of specialization, although
there are still knowledgeable experts
who have been in the industry for more
than 30 years available to help us,
mixing them with young people full of
energy seems to be the right way to go,”
explains Veronesi.

McDermott was busy at the end of
2019 with a number of project under-
way for their main client, although they
expect to increase their clientele shortly.
“Petrobras is our main client in Brazil;
however, the market is rapidly grow-
ing in terms of clients and diversity of

Image showing how Rota 3 pipeline will move natural gas from an offshore
FPSO to the city of Marica northeast of the city of Rio de Janiero.

[2 MTR
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Interview

Paulo Veronesi, General Director - Southern Cone, McDermott International Inc.

projects in the offshore area. We expect
the onshore sector to catch up also with
the new investments in LNG, refining
and power generation that are coming,”
said Veronesi. The service company is
in the midst of a number of important
upstream projects for National Operator
and other clients, which is keeping them
busy and allowing them to maintain a
steady growth.

“We just finalized the Atlanta Phase
| Subsea EPCI project for Enauta last
year, which was a great success, and
previously we had several vessels operat-
ing for Petrobras. We also designed and
installed the Papa-Terra TLP platform
recently. We are currently busy executing
two EPCI projects for Petrobras — Rota
3, which is in the installation phase and
Sépia, which is a pre-salt job where we
will install the subsea infrastructure for

McDermott pipeline fabrication

|

[4 MTR

the field,” said \eronesi.

The executive agreed that there a many
difficulties and major challenges to
overcome when dealing with pre-salt
development and deepwater construction.
According to Veronesi — “Our challenges
with pre-salt is being able to install all
subsea infrastructure in 2,200 meter
water depth as efficiently as possible. For
that, we have converted the Amazon mul-
tipurpose vessel, adding a 1,500 ton J-lay
tower to it, which will make it a game-
changer for the pre-salt subsea market.
The Amazon was delivered to IHC in the
Netherlands in August 2019 for a conver-
sion period, which is expected to last
10 months. Redelivery to McDermott is
expected in the summer of 2020.”

When asked about his outlook for the
Brazilian offshore market, Mr. Veronesi
was positive at the time of the interveiw.

“We are well positioned to serve this
market with our converted vessel and
the engineering capabilities that we have
built over the last 18 months. It is a fact
that the Brazilian O&G market demand
has picked up in the upstream sector.
Now, we expect to see growth in the
downstream sector with major invest-
ments in LNG, gas-fired power genera-
tion, and later, also in the refining sector.
McDermott is a market leader in these
sectors and we are poised to benefit from
the growth by offering solutions to these
markets. Having said that, it is important
to note that safety is our number one
priority, and we are constantly working
with our suppliers to bring them up to
the safety standards of McDermott. This
is a continuous effort that we are doing
with very positive results,” concluded
\eronesi.

(*NOTE: This interview was conducted before the full effects of
the COVID-19 pandemic impacted global oil markets),

May 2020
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Powerful and silent subsea thrusters from
Copenhagen Subsea A/S have been developed
with reliability as the highest design priority.

The ROV thrusters are responsive, powerful
and easy to integrate — and will provide
vehicles with a uniqgue combination of silent
power and high maneuverability.

COPENHAGEN SUBSEA A/S

sales@copenhagensubsea.com e www.copenhagensubsea.com

=

— Making Hydrographers' Tasks Easier

Courtesy of Cadden

Navsight Marine Solution Qinertia

State-of-the-art Motion The Next Generation INS/CGNSS
& Navigation Solution Post-processing Software

A
www.sbg-systems.com %F SBG SYSTEMS


mailto:sales@copenhagensubsea.com
http://www.copenhagensubsea.com
http://www.sbg-systems.com

Tech Files

Innovative products, technologies and concepts

Creating a Pathway to Carbon-Negative Shipping

Greenhouse gas emissions
capture and storage

may be a more practical
alternative to emissions
reduction for meeting the
IMQO’s 2050 CO2 target.

By Tom Mulligan

Shipping emits close to 1 billion tons
of CO2 each year and the shipping
industry needs carbon-free solutions
to achieve the IMO’s 2050 target of a
50 percent reduction, compared to the
2008 level, in these massive emissions.
However, according to Denmark’s
Maritime Development Center, while
better technical and operational solu-

tions must continue to be pursued, they
will only bring the industry part of the
way: “Low- or zero-carbon fuel solu-
tions must be introduced and scaled by
2050 to reach the target,” the organi-
zation has stated. Thus, while a large
number of initiatives and pilot projects
with zero-carbon or carbon-neutral fuels
are currently being undertaken, a more

Dry ice formed by cooling exhaust gasses to -120°C is formed into Carbon Descent Vehicles that sink to depths
of about 500 meters, where they penetrate the seabed, storing C02 safely as liquid CO2 and CO2 hydrate.

decarbon

MDC

|6 MTR
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Silt and Sand-rich Host Sediments

Without Gas Hydrate
Porosity: 30-45%
Permeabilitiy 500-2000 md
Mechanical Strength: Low

Thinly interbedded
(Nankai Trough; Gulf of Mexico GC955)

With Gas Hydrate

Porosity: 10-15%

Permeability; 0.1-0.5 md

Gas Hydrate Saturation: 50-90%
Massively-bedded

(Gulf of Mexico WR313; Mallik)

100 microns

Silt- and sand-rich host sediments on the seabed in regions such as the Gulf of Mexico are the best locations in
which to store CO2 in liquid or hydrate form, providing an environmentally-friendly, safe and permanent ‘home’
for captured greenhouse gas emissions.

ULTRA-LOW DENSITY
SYNTACTIC FOAM SOLUTIONS

Designed to operate at depths of 2000-
7000msw, our market-leading high
performance foams are typically used on
ROV/AUV/HOVs and are suitable for other
deepwater applications including trenchers,
submarine trim adjustment, oceanographic

vehicles, suspended instrumentation,
buoyancy modules and sonar domes.

ULTRA-LOW DENSITY PURE FOAM PROPERTIES
Operating depth (ft/msw) | Typical core density kg/m?
6500 / 2000
9850 / 3000
13100 / 4000
16500 / 5000
19685 / 6000
! 23000 / 7000

N4
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Tech Files

Innovative products, technologies and concepts

practical approach may be the use of on-
board carbon capture with subsequent
storage at appropriate sites and, in this
context, the use of conventional fossil
fuels may become carbon free.

MDC sees analogies between the
IMQO’s 2020 sulfur regulations and
the 2050 zero-carbon target: “The
expected energy penalties in adopting
a zero-carbon strategy are low — it’s a
‘no-brainer’,” said Henrik O. Madsen,

former DNV GL President and CEO.
“Shipowners should take responsibil-
ity and not compete but collaborate in
the area of carbon footprint reduction
to meet the 2050 zero-carbon target. In
my opinion, this is an area that is far
too important to become the victim of
competition — this is a problem for the
industry at large that will not go away,
and the industry must collaborate to
satisfy society’s expectations.”

decarbonlCE CO2

capture and storage

Madsen is chairman of the decar-
bonICE CO2 capture and storage project
being run by MDC, in which interna-
tional shipping carriers act as project
sponsors, supporting the platform
financially, while producers of maritime
equipment and services act as in-kind
contributors, supporting the platform
with non-monetary services and assets,

MDC

1 2 3

Hydrate Melted CO, Pressure
crust forms provides from
initially fast pressure to melting
within overcome co,
sediments hydrate 5 creates
from CO, impermeabilit cracks
and water y which are
catalysed by filled with
cooling and hydrate
pore surface

4

Hydrate
filled
sediments

contain
remaining
Cco,

Hydrate crusts formed within ocean floor sediments ensure the encapsulation and safe and effective

containment of captured CO02.
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such as knowledge, experiments, work-
ing hours and equipment.

The decarbonICE technology is based
on two new main ideas, one for CO2
capture and one for its storage. CO2
and other greenhouse gases (GHGS) in
a ship’s exhaust are captured on board
by cooling exhaust gasses to about
-120°C, creating dry ice. Some of the
NOx, and in particular those that have
a GHG effect, will also freeze and
become part of the dry ice, while oth-
ers will be vented to the atmosphere.
There are several options for dealing
with SO2, including the introduction of
scrubbers. Water vapor is removed early
in the cooling process.

Using well-established offshore
technology, the dry ice is shaped into
Carbon Descent Vehicles (‘torpedoes’)
that are sent down to the ocean floor,
sinking to depths of 500 meters at
speeds of about 25 meters per second,
where they bury themselves in seabed
sediments, storing the carbon dioxide
safely and permanently as liquid CO2
and CO2 hydrate. Each CDV will be
launched to the sea and not lose any
or at most 1 percent of its CO2 to the
water during its descent to the sea floor.
During this descent phase, it is further-
more ensured that no large mammals
like whales are affected.

Started in October 2019, the decar-
bonICE project will run throughout
2020, initially with feasibility studies
being conducted in the laboratory and
the initiation of IMO approval for the
technology. “Shipping companies will
need to demonstrate the practicality and
any operational issues or problems as-
sociated with the technology,” said Mad-
sen, “and full-scale operation will take
place later on, however, the members
of the project are already discussing the
possibility of starting the first projects
demonstrating parts of a decarbonlCE
technology on board a vessel.”

www.marinetechnologynews.com

A solution for newbuilds

and retrofits

The decarbonICE concept is intended
to be applied not only on newbuilds,
but also to be retrofitted onto existing
ships, thereby adding extra impetus to
efforts to achieve the IMO 2050 CO2
target. MDC said that in combination
with future carbon-neutral fuels such as
biofuels and electro fuels, the technol-
ogy could create carbon-negative ship-
ping and thus contribute to atmospheric
carbon reduction at a significantly
lower cost than shore-based carbon
capture. “While we support a goal of
availability of zero-carbon or carbon-
neutral fuels, we believe that a bridging
carbon-free solution is needed, utiliz-
ing existing assets in terms of ships,
propulsion systems and fuels,” said
Madsen. “The decarbonlICE project is
intended to offer exactly that at a pre-
dicted low energy penalty well below
10 percent. However, we have no illu-
sion that we can provide a 100 percent
emissions reduction solution — even
a 70-80 percent solution for deep-sea
shipping would be very attractive.”

As well as being developed for use
with existing fuels such as HFO, MGO
and LNG, the decarbonICE project
also intends to develop a concept
that will work in a future where
neutral-carbon fuels such as biofuels
or synthetic fuels (‘e-fuels’) become
available. MDC said the combination
of such fuels and decarbonICE would
lead to carbon-negative shipping, in
other words that shipping would in fu-
ture reduce the amounts of CO2 in the
atmosphere. MDC added that it may
be possible that the first system could
be installed on board a newbuild some
three years after IMO approval of the
technology and that retrofitting on an
existing vessel could be achieved even
more quickly.
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Vehicles

Innovative new platforms to conduct subsea work

The Hybrid Survey USV

By William Stoichevski
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and other unmanned surface vehlcles or USVs is a Norweglan
company with international reach. Visiting Maritime Robotics again,
we learn that huge advances in autonomous navigation and control
are coupled a new practical up-link function in Maritime Robotics
new USV for 2020. High on the excite-o-meter, the Mariner Il is an
upgrade to hybrid from the successful Mariner platform, a sealed,
rib-like vessel that delivers larger radar and avoidance payloads.
Chief beneficiaries ought to be bathymetric and seismic surveyors,
inland, nearshore and in pirate- n_njesj;ed offshore wa;ers RGP D e
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TRONDHEIM — A cursory glance back
at 2019 is enough to suggest it was
The Year of the Pirate, as all manner of
offshore vessel was attacked from the
Singapore Strait to the Gulf of Guinea.
Heavy lift, diving-support, offshore sup-
ply and seismic vessels were all attacked.
Their crews, at best, retreated to an ar-
mored wheelhouse. Some caught in the
open or amidships were kidnapped.

For the crews of seismic survey vessels,
splashing around in a dinghy to share
data with a seabed seismic survey node
offshore the Niger Delta would seem
like baiting pirates. That vulnerability
to attack is but one weakness the new
Mariner 11 USV addresses by robotically
going out to up-link the valuable data in
seabed seismic survey nodes. With its
close marine ties to Norwegian offshore
fleets — even in university town, Trond-
heim, with its scientific community —
Maritime Robotics could check the value

of servicing nodes for a growing seabed
node survey market.

The same scientific community would
confirm another need: nearshore, river-
bed and offshore bathymetric surveys.
The Mariner Il can do large-scale bathy-
metric surveys nearly on its own, both
in shallow and deep water. With Janu-
ary 2020 effectively its launch, just one
Mariner Il has been sold, although likely
clients are lined up for three more sales.
The main improvements of these over
the original Mariner appear to be easier
service for USV and node; new collision
avoidance; better endurance and larger
sensor arrays and payload. At upwards
of EUR 300,000 each, they’re customiz-
able.

Oh, and the Mariner 11 USV is a hybrid.
It’s a hybrid in terms of power and pro-
pulsion and for incorporating elements
from Maritime Robotics other offer-
ings. A more efficient propulsion system

means Mariner Il can operate for five
days of diesel-electric hybrid or five days
of fully electric operations. Rounding
out the improvements is a better LARS
— the Mariner Il now fits into a 20-foot
container — and it deploys its payload
and sensors through its own moonpool.
It’s battery can also now be changed out
in two minutes

A better payload is understood to pri-
marily be aimed at the bathymetric sur-
vey market. Mariner 11’s LIDAR sensors,
like those on the company’s Otter survey
catamaran, have brought interest from
port authorities; dredging companies and
fisheries people keen to understand and
map seabed conditions quickly. A logi-
cal next market would be offshore wind.
So, while the EUR 48,000 Otter USV
seems ideal for riverbed surveys, LIDAR
in both UAVs has assured work with port
authorities in Asia, the U.S. and Europe.
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SURVEY TYPES

A more lucrative use for the Mariner
Il is, potentially, the servicing of seabed
seismic nodes that receive and refine
acoustic signals “shot” from a surface
vessel to provide real-time reservoir data
over time. The Mariner |1 retrieves infor-
mation from these and speedily transmits
them to the seismic survey vessel

“The quality control of these nodes is
time-time consuming, (so the Mariner I1)
is better than three guys in a dingy,” says
Maritime Robotics chief operating of-
ficer, Eirik Evjen Hovstein. “Especially
when piracy is an issue.”

Servicing nodes — normally a labour-
intensive endeavour — normally leaves
key people out in the open. Having the
USV communicate with the nodes and
relay the signal to the ship has report-
edly been “a great success” for Seabed
GeoSolutions, an early Maritime Robot-
ics client. Sending out the USV seems as
uncomplicated as sending out the seis-
mic vessel’s node-deploying remotely

operated vehicles, or ROVs.

“In the morning, the operator launches
the USV from a mothership carrying
nodes and ROVs. Then, the operator
goes to the control room to program the
USV and to work with a map of placed
nodes. The USV drives over those areas
automatically, and when the USV is in
the right area, it acoustically commu-
nicates with the nodes and checks that
the battery’s okay, the system’s running
right, there’s enough (digital) storage
and adjusts the parameters you want to
monitor. That info is transferred to the
USV which reports it to the mother ship
as a live update. It’s all live.”

NODAL SEISMIC

While seabed nodal seismic has been a
growth market for a decade, there could,
according to Seabed GeoSolutions, be
some disruption. Future nodes might de-
ploy on their own.

To be sure, nodal seismic has picked up
as a means of gaining less-costly up-to-

HITIME
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date reservoir information. Seabed Geo-
Solutions has just declared itself a “nodal
seismic company”. After two downturns
in 12 years, the industry is keen to use
nodes over streamers where possible.
While Hovstein doesn’t see the Mariner
Il replacing larger vessels that supply
massive power for the acoustic “shoot”,
there is a new multi-client market for
seabed nodal surveys, as confirmed by
Schlumberger’s collaboration with Axxis
Geo Solutions to promote seabed nodal
seismic and the West African and Gulf of
Mexico surveys of Seabed GeoSolutions,
itself a business of CGG and Fugro.
Seabed GeoSolutions is in year three
of its use of the Mariner USV and is un-
derstood to have applied it in this year’s
nodal survey of Mississippi Canyon
blocks in the Gulf of Mexico. Depending
on water depth and the size and ability
of crews, the Mariner Il can service be-
tween 300 and 700 nodes a day, so vast
distances can be serviced. For the Gulf
shoot, Seabed GeoSolutions does the data




acquisition, including ROV-deployed

CASE Abyss nodes in 2,000 meters of
water, and CGG’s Subsurface Imaging in
Houston will process the imagery aimed
at accurate drilling. We could not con-
firm whether the Mariner Il might also
be part of the nodal survey being shot by
Seabed GeoSolutions and ARGAS in the
Red Sea for Saudi Aramco.

MULTI-USE PLATFORM

Yet, there are other surveys for a “sur-
vey-boat drone” with the right stuff.
Though the market is increasingly
crowded, the Mariner Il might have a leg
up in the bathymetric survey race.

Its Norbit iWBMS Multibeam SO-
NAR, LIDAR and all-weather perfor-
mance are understood to have won over
port authorities in Japan and the U.S. as
a cost-efficient, customizable platform
that can scan the seabed; do pipeline,
harbour and lake surveys or begin haz-
ardous spill-mitigation. To those ends,
clip-on cameras; sensors; an integrated

the Mariner Il delivers at'ébout 6mx2mx2mand
comes with its own moonpool for'sensor deployment
for periods of 'up to 50 hrs (diesel) or 8hrs (electric)
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KA aerial; different GSM modes for
complex coms and up to 10 days diesel
electric or two days all-electric opera-
tional time seem sufficient.

While the Otter is a proven harbour
and riverbed multibeam survey platform
than can be programmed “on the way to
work”, the Mariner Il will do the same
from a control station and farther out to
sea. An underwater hyperspectral imag-
ing camera can be equipped to detect
algae types. Direction from an UAV is
possible, as are operational modes that
include remote control; way point track-
ing; pre-program or station-keeping en-
riched by a “return to control station”
and sea chart and radar overlays.

As for the Sheridan & Verplank autono-
my ranking — there are collision avoid-
ance and detection alarms; multi-vehicle

Survey points:

survey integration; the ability to replace
a larger surface vessel and a knack for
helping other USVs navigate.

CONVERTIBLE

While 22 of the smaller Otter USVs —
2 meters long, 1 m wide, 81 centimeters
tall and just 95 kilograms — were sold
in 2019, the Mariner Il may now also
be finding solid interest for bathymetric
surveys. There’s a reported Dutch dredg-
ing order, and there’s an untapped market
in early-stage surveys for offshore wind
parks, where a large compartment could
conceivable also serve as tool carrier box
to replace “seasick” crews. These wind
surveys precede the cable-laying and
pile-driving of offshore wind grids.

For now, Maritime Robotics is selling
a lot of Otters and seeing the first sales

A view of the PC or tablet control interface.
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of Mariner II’s. Their No. 1 seller, how-
ever, is a conversion pack that converts
nearly any type of vessel into a USV. You
can turn your launch into a Mariner Il —
sort of. Deliveries of conversion packs
have gone toward towing vessels, target
vessels and converted oil-spill clean-
up vessels, including those tasked with
spreading dispersant and performing me-
chanical clean-up tasks. “Communica-
tions with the USV is set up in a way that
allows instant manned-unmanned con-
version at the push of a button,” Hovstein
tells us. “This is great value.”

So, Houston’s “Oil in water. Stay in
vehicle,” highway signs could, in fu-
ture, mean a Mariner Il or Maritime Ro-
botics converted vessel is on its way to
clean things up. As in the case of pirates,
there’s no need to put people at risk.

May 2020



Nodal survey era: )
a survey vessel and mother ship for ROVs, UUVs and
USVs involved in seabed and bathymetric surveys
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I FEATURE AUV LARS

ISE Explorer AUV recovery on ramp LARS.

Photo: ISE

Why it shouldn't b
By Alex Johnson & Luke Alden
a E P u u g International Submarine Engineering
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AUV technology continues to rapidly improve
as more companies, organizations, and
governments worldwide add AUV operations
as part of their capabilities, however, there

~~. continues to be a technological blind spot when

it comes to launch and recovery. In commercial
- operations, ISE’s market research suggests that

: up to 50% of possible survey days can be lost
_ - to bad weather due to the difficulty of launch

o

S

"~ and recovery offshore, depending on the time of

== year and operator’s appetite for risk of damage

“= to their AUV. This means that improving launch
_- and recovery has the potential to double the
performance of the AUV survey system. There
- 1S no other improvement in AUV technology

4 that has the potential to offer as significant

= of an improvement to operational efficiency

% as addressing the challenges of launch and
recovery by reducing or eliminating the days

" lost to bad weather. In spite of this, launch

’ g and recovery systems are often neglected or

e dE 7S

differed during the AUV procurement process

=R, for reasons of cost and a lack of appreciation

of their importance to operational success.

In this article the challenges of launch and
recovery offshore are discussed, industry
standard launch and recovery systems (LARS)
are evaluated, and new and innovative solutions
to the challenges of launch and recovery are
presented which address critical shortcomings
of existing LARS technology.

www.marinetechnologynews.com

t ISE we say that if the num-

ber of launches doesn’t equal

the number of recoveries,

you’re having a really bad

day. Though a bit tongue-in-

cheek, this saying highlights
the inherent risks of operating AUVs
offshore. A successful survey counts for
nothing if you are unable to recover the
AUV and download the data. In this ar-
ticle we’ll talk about the importance of
considering launch and recovery, some
LARS options as well as a look at some
of the designs for improvements that ISE
is working on.

Launch & Recovery

As we know, offshore weather is rarely
calm. Depending on the location and
time of year, sea state can vary consid-
erably. When operators decide to launch
their AUVs, they must consider what the
sea state is likely to be 1-3 days later for
recovery. If they decide it is likely to be
too dangerous to recover the AUV with-
out serious damage, then they will not
launch. One operator reported that dur-
ing the two best months of the year, they
would likely lose up to 50% of days due
to this issue. An AUV should be out sur-
veying not sitting on deck waiting for a
weather window!

When the window comes, launch and
recovery is still a dangerous time for a
multi-million-dollar AUV, when heav-
ing seas threaten to smash it against the
uncompromising bulk of the ship. The
systems for launch and recovery attempt
to mitigate this risk with varying degrees
of success.

Nevertheless, the scars of rough re-
coveries can be seen on the surfaces of
many AUVs. Missing antennas, dam-
aged transducers and scratched paint are
unfortunately a common occurrence. An
AUV should be out surveying, not on
deck being repaired!

A good way to measure an AUV’s per-
formance is by the number of kilometers
surveyed per day of ship time, includ-
ing days lost to weather, turnaround
time on deck, and the AUV in-water
performance. When evaluated through

Marine Technology Reporter 2 7
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this lens, no minor improvement to the
AUV’s propulsive efficiency or sensor
performance compares to the potential
gains from ensuring that the AUV can be
recovered, with minimal damage, during
harsher weather.

These risks highlight the importance of
selecting the right LARS for your AUV.
It is of crucial importance to ensure that
the AUV survey rate is maximised.

Choosing the right LARS

To facilitate safe offshore AUV opera-
tion there are many different LARS con-
cepts, each with their own strengths and
weaknesses that need to be considered.

Ramp/Stinger

Several variants exist, however, one
of the most reliable is the ramp LARS
developed by ISE and Hawboldt to re-
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cover ISE Explorer AUVs, which was
later adapted for use with other AUVs.
The strengths of this design include that
it is intuitive for new operators, robust
enough for operation in up to sea state 5,
and that it can be operated fully as a con-
tainerized system. Its nose capture sys-
tem settles the AUV down, aligns it, and
maintains control of it as it is winched
up the ramp. The limitations of this sys-
tem are that the freeboard of the ship
must be less than 3m, and that it is best
installed with the ramp extending off
the aft of the ship. Also, despite being
able to operate in sea state 5, the AUV
is prone to sustaining damage from an
impact with the ramp.

Nose Lift
The nose lift LARS uses an A-Frame

and nose capturing ring to lift the AUV
out of the water vertically by its nose.

Towed underwater charging and
data download AUV dock.

www.marinetechnologynews.com
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Once the AUV is out of the water, the
A-frame tilts inboard nestling the AUV
into its cradles slowly and gently. The
strengths of this LARS include its abil-
ity to be installed at any freeboard, any-
where along the ship, and that it does
not come into contact with the AUV un-
til it is hoisted above waves. The down-
sides are the large deck footprint, risk of
the AUV slamming into the side of the
ship during the hoisting process and that
not all AUVs are designed to be lifted
vertically by their nose like the ISE Ex-
plorer AUV is.

Crane LARS

For operators who already have an off-
shore rated pedestal crane or A-Frame,
ISE has developed a cost-effective dock-
ing head that can transform a crane into
an AUV LARS. The advantages of the
docking head crane LARS are that it is

20% the cost of other LARS options and
the AUV makes its first contact with the
docking head above the waves and away
from the ship, reducing the likelihood of
damage. It can also be adapted to a wide
variety of cranes and removed when
not required, meaning less deck space
is taken up for the AUV system. The
disadvantages include that the strength
requirements for the crane must be suf-
ficient for the loads experienced during
offshore launch and recovery.

Shore Launching

Avoiding the dangers of launch and re-
covery can be achieved by shore launch-
ing AUVs from boat ramps or docks. The
advantages include that it is extremely
inexpensive when compared to operat-
ing from a ship with a LARS, however,
with limited AUV range and no ability to
recovery the AUV in an emergency, the
drawbacks are significant.
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The Future

For operators to be able to get the
most out of their AUVs, they must not
only choose the best LARS, but must
also demand improved performance
and new technologies that mitigate the
launch and recovery risks of operating
in high sea state. Operators who take
advantage of the latest developments in
launch and recovery will be able to pro-
duce survey data more efficiently than

their competition.

There are many obvious improvements
needed to both the LARS’s and the
AUVs to make them more robust, many
of which ISE are working on. For ex-
ample, improving the padding and shock
absorption capabilities of both the LARS
and the AUVs composite structures.

On top of this ISE is also working on
two specific innovative designs that we’ll
discuss now.

ISE Explorer AUV with crane LARS docking head

30 MTR

Line Handling

When establishing the first connec-
tion to the AUV during recovery, most
AUVs rely on a system that jettisons a
float which is connected to a recovery
line. These lines often become fouled
in the AUV resulting in a risky recov-
ery and long delays. To resolve this, ISE
has developed an innovative hook and
capture system which can be retrofit-
ted to Explorers and other AUVSs. The

May 2020
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system allows the operator to make a
secure connection to the vehicle prior
to triggering the release of the float and
handling lines, minimizing the chance
of fouling.

Charging & Downloading Data

Eliminating or reducing the need to re-
cover an AUVs is the next leap forward
in technology to improve their opera-
tional efficiency. Based on in-air refuel-
ing systems for fighter jets, ISE is devel-
oping a towed underwater dock to allow
charging and data transfer without need
for recovery.

The dock is towed behind a ship or un-
manned surface vessel and presents a sta-
ble docking target for the AUV at a depth
of ~30 metres. The AUV uses its optical
and acoustic tracking system to dock au-

tonomously for charging and data down-
load. At that depth, the surface sea state
has little effect on either the AUV or the
towed dock, drastically increasing the
operational days available for survey.
ISE completed successful initial trials in
spring 2019 and final docking trials will
be conducted in fall of 2020. Once com-
pleted, the towed dock combined with a
LARS will allow for almost continuous
operation through periods of bad weath-
er.

Conclusion

Launch and recovery should not be an
afterthought. It is clear that it is a criti-
cal link in the chain when it comes to
having an efficient and productive AUV
survey system. Significant efficiency

gains are possible for AUV operators
by adopting the latest LARS technology
and demanding capabilities which allow
for continuous operation even in high
sea state.

If the launch and recovery limitations
are resolved, the ship and its human
occupants will become the next limit-
ing factor in offshore operations, being
prone to sea sickness and fatigue. Future
operators will likely be able to monitor
autonomous survey vessels and their
AUVs from shore, while they happily
survey in conditions which would halt
manned vessel operations today.

Ultimately, fully autonomous opera-
tions, including recharging, data down-
load, and launch and recovery, will
greatly increase AUV capabilities in the
coming decades.
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young but ambitious team

from Thailand are hoping

to make pipeline inspection

both easier and more cost
efficient with a new autonomous under-
water vehicle (AUV) they have designed
from scratch. The team, part of un-
manned vehicle system company HiveG-
round, has been working on the system
for three years under a project initiated
by a tech spin-off company Al & Robot-
ics Ventures (ARV), a wholly subsidiary
of Thailand’s national petroleum com-
pany PTT Exploration and Production
(PTTEP), with support from Depart-
ment of Computer Engineering, Faculty
of Engineering, Kasetsart University,
also in Thailand. Following prototype
testing last year [2019], an upgraded
model called Xplorer AUV will soon be
launched as ARV and HiveGround start
to eye commercial projects.

Sompol Suntharasantic, an electri-
cal engineer at HiveGround, says, “We
want to build an AUV that you can
drop into the Gulf of Thailand to col-
lect electric field gradient (EFG) data
for cathodic protection assessments on
the pipelines and video and multibeam
data of the terrain around the pipelines,
to check for free-spans, etc. Our goal is
to cover all of the pipelines in the Gulf
of Thailand before looking for bigger
opportunities.” A key element of the
system is its navigation and positioning
suite from Sonardyne International Ltd.,
but more on that later.

DOING MORE WITH LESS

The Gulf of Thailand runs along the
eastern coast of Thailand with Cambo-
dia to the north. In these waters, PTTEP
operates more than 400 platforms and
about 1,000 km of pipeline, in about 75
m water depth. Many of the pipelines
stretch just 3-5 km between facilities, but
some go out as far as 50 km. Surveying
all of that subsea infrastructure currently
involves deploying a tethered remotely
operated vehicle (ROV) from a Class 2

Marine Technology Reporter 3 5
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or 3 dynamically positioned (DP) vessel.
DP is needed in order to be able to enter
the 500 m platform exclusion zones in
order to follow pipeline systems all the
way up to the platform base. But DP ves-
sels can be costly.

The Xplorer AUV solution provides
an untethered and more autonomous ve-
hicle, which can be launched and tracked
from a lower class, and typically smaller,
therefore less costly vessel that doesn’t
need to go into the exclusion zone — and
so doesn’t require the higher DP rating.
“With this method, we can use a small
vessel which saves operational cost com-
pared with using a work class ROV or us-
ing a larger vessel,” says Sompol

The Xplorer’s initial 300 m depth-rated
vehicle payload included a 10 kWh bat-
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tery, powering six 500W thrusters and
enabling it to work for eight hours, or to
cover about 10 km per dive (or 30 km per
day) at speeds of about 1.4 km/hr (0.75
knots), with speeds in excess of 2.16 km/
hr (>1 knot) possible. The goal is to have
a vehicle able to travel 100 km, i.e. out
50 km and back 50 km, says Sompol, as
well as being able to work down to 200
m water depth.

The payload also includes a video cam-
era (SubC Imaging), an EFG probe (Pola-
trak), multibeam sonar (Imagenex) for ter-
rain mapping and to support the pipeline
tracking functionality and multibeam for-
ward looking sonar (Teledyne BlueView).
HiveGround’s plans also include close
range visual inspection and mechanical
inspection such as a CP probe.

OPTIMAL NAVIGATION

AND POSITIONING

Key to enabling a level of autonomy for
the vehicle is having a reliable and ac-
curate navigation solution, so it knows
where it is. Sonardyne technologies have
been chosen, specifically Sonardyne’s
SPRINT inertial navigation system
(INS) and Syrinx Doppler velocity log
(DVL). SPRINT is an acoustically aided
INS which makes optimal use of acoustic
aiding data from acoustic inputs, includ-
ing Ultra-Short BaseLine (USBL) and
Long BaseL.ine systems, as well as DVLs
and pressure sensors.

The 600 kHz Syrinx DVL offers a wide
operating range — from 0.4 m to 165 m
— with the velocity resolution of a high
frequency DVL, making it hugely versa-
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tile and capable instrument, with optional acoustic Doppler
current profile (ADCP) functionality. A bonus for the Xplorer
is having instruments that are designed to work seamlessly
together and then built and tested together, all by the same
company, which means users get optimal performance and
one-stop-shop support.

For positioning from the vessel, a Micro-Ranger 2 USBL
system, with an AvTrak 6 integrated into the AUV for po-
sitioning and telemetry, has been chosen. Built around So-
nardyne’s Sixth-Generation (6G) hardware and Wideband
2 digital acoustic technology, Micro-Ranger 2 is an easy to
use system that provides ideal support for shallow water op-
erations from smaller vessels. Used with AvTrak 6, Micro-
Ranger 2 unlocks tracking, telemetry and vehicle command
capability. In addition, Wideband Sub-Mini 6 Plus (WSM
6+) beacons are being employed to support its launch and
recovery system. This involves deploying a cage containing
the AUV overboard and then through the splash zone to de-
ployment depth, where the AUV swims out.
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For tracking pipelines, the team at
HiveGround has developed a Robot
Operating System (ROS) based naviga-
tion software to locate an actual pipe-
line which has a small offset from the
CAD drawing. The software has an Al
module that processes real-time multi-
beam data to output a pipeline position,
then the AUV path can be calculated
following the pipeline to accomplish
the mission.

”When we drop the cage down to the
seabed, we drop it about 20 m away from
the pipeline and from there it will auto-
matically start searching for the pipe-
line and then tracking it up to the plat-
form riser base and then fly back,” says
Sompol. “After it has done its mission,
we can send a command via the USBL
to the AvTrak 6 to tell the AUV to find
its cage. It will then start moving from

a nearby pipeline to the cage.” The AUV
further locates the cage using the two
WSM 6+ beacons, as well as Alvar AR
tag machine vision markers for orienta-
tion. This makes deployment and recov-
ery faster and saves the vehicle battery,
says Sompol, taking just 15 minutes to
get from seabed to deck.

In an emergency, the vehicle is pro-
grammed to drop a weight and float to
the surface where it would report its po-
sition via satellite communications for
up to 45 days. If it is not safe to surface
it could move to the bottom and use the
AvTrak 6 as a relocation beacon for 30
days, he adds.

IN-WATER TRIALS

Following pool testing of various sen-
sor and navigation packages and sys-
tems, initial offshore trials were car-

ried out in 2018, in the Arthit field, in
the Gulf of Thailand — just two years
after the project team was launched.
The Xplorer engineering team, con-
sisting of ARV and HiveGround, then
performed a further two offshore tri-
als of its fully integrated AUV in July
and November last year. Both trials had
technical support from Sonardyne en-
gineers — another benefit of going to the
same company for a suite of navigation
and positioning systems.

The latest trials, in November 2019,
also in the Arthit field, saw the 500 kg,
2.4 m-long, 1.3 m-wide and 53 cm-tall
untethered AUV deploy from its cage
and successfully find its way back into
the cage, says Sompol. It was also tested
for obstacle avoidance and automatic
path generation at two pipeline crossing
points. The vehicle also performed semi-




autonomous exit and re-entry of its cage,
auto search for pipeline targets, auto-pipe
tracking and semi-autonomous approach
to a riser flange on a well head platform.
During these trials, the AUV was fitted
with an AvTrak 6 tracking and telemetry
beacon, was tracked using a rented Mini-
Ranger 2 USBL and used WSM 6+s on
the cage for homing.

INCREASING CAPABILITY

This year, the joint-effort between
ARV and HiveGround’s continues —
with the key objective to build the latest
model of the vehicle for more trials to
ensure system robustness and pave ways
to a full commercialization.
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ONE-ON-ONE WITH
DUANE FOTHERINGHAM

PRESIDENT, UNMANNED SYSTEMS, Hil

Hydroid, a familiar name in the Unmanned Underwater System defense
market, was bought this year by Huntington Ingalls Industries (HII). We
checked in with Duane Fotheringham, President, Unmanned Systems,

HII, for insights on the path forward for autonomy in the defense sector.

By Greg Trauthwein
I

Pictured Above: From left to right, Machinist Mate 1st Class Micah Patterson, Boatswains Mate 1st Class Stephen
Wodraska, Mineman 1st Class Coy Tully and Mineman 3rd Class Pete Calvert, assighed to Commander, Task Group
56.1, launch a MK 18 MOD 2 unmanned underwater vehicle from a rigid-hull inflatable boat during Squadex 2016.
Squadex 2016 demonstrates U.S./U.K. mine detection capabilities in the U.S. 5th Fleet area of operations.

(U.S. Navy Combat Camera photo by Mass Communication Specialist 1st Class Blake Midnight)
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V““By leveraging
advanced GPUs
to run machine

learning algorithms,

performing data
fusion from sensors
and maintaining
greater situational
awareness, vehicles
will have the
ability to adapt in
real-time to their
environment.”

Fotheringham
President, Unmanned

Systems, Hll

ydroid is a long-established,

well-known name in the subsea

Autonomous Underwater Vehicle

(AUV) sector that recently had a
change in corporate ownership, joining
the Huntington Ingalls Industries family
of companies. “The immediate impact is
that we are now part of a much larger
organization and have access to those re-
sources,” said Fotheringham. “The Un-
manned Systems business unit consists
of the REMUS, Seaglider and Proteus
product lines as well as support to Boe-
ing on the Orca program, which broad-
ens our portfolio and allows us to offer
the full range of UUVs, from small class
to extra large class.”

www.marinetechnologynews.com

HIl is not simply a larger corporate en-
tity, but one with a treasure trove of ex-
perience serving the U.S. Navy with sur-
face ships, nuclear aircraft carriers and
nuclear submarines. “We are also able
to leverage HII’s expertise in submarine
and ship design to provide increased
capability in platform integration,” said
Fotheringham.

With the move under the HII banner
the Hydroid brand is transitioning into
Huntington Ingalls Industries. Accord-
ing to Fotheringham, “the REMUS and
Seaglider brands will remain product
lines within the organization. We will
also continue to advance REMUS as
part of our partnership with the Woods

Hole Oceanographic Institution (WHOI)
through our technology transfer agree-
ment.”

Serving the Navy

While traditional subsea companies
manufacture product primarily for three
broad targets: military, offshore energy
and science, the military clients come
with a unique set of requirements. “With
the U.S. Department of Defense focus-
ing on Unmanned Maritime Autonomy
Architecture  (UMAA) and Modular
Open Systems Architecture (MOSA),
open architecture is vital to ensuring
compatibility across systems, platforms
and domains,” said Fotheringham.

Marine Technology Reporter 4 l
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“Launch and recovery becomes a chal-
lenge when a UUV might be launched
from a dock, a RHIB, a submarine or a
vessel with a high freeboard. Our new-
generation UUVs are all being designed
with modularity and flexibility in mind
to ensure compatibility across many dif-
ferent mission types.

Regardless of end customer, Fother-
ingham has guidance over an enviable
family of UUV’s to meet the mission.
“Our main product lines have always
been the REMUS 100, REMUS 600 and
REMUS 6000. However, the technology
that goes into these systems is scalable,”
said Fotheringham. “The REMUS Tech-
nology Platform includes advanced core
electronics, open architecture, autonomy
and modularity that can be scaled to ev-
erything from small-class to extra large-
class UUVs. While physical parameters
are designed to the specific requirements
of a vehicle, the key to this technology
is independent of hull diameter, size or
depth rating.’

The Seaglider product was integrated
into the portfolio last year. The M1, a
1,000 meter-rated buoyancy-driven glid-
er, has been in development since 1995,
and according to Fotheringham more
than 150 have been sold worldwide. “We
are also beginning to manufacture the
Seaglider C2, a 200 meter-rated glider
that can go from fresh to salt water with-
out the need to reballast.”

As with any tech company in the sector,
resting on past success is not an option.
“Recently we delivered the REMUS
300, a small-class UUV, to the Defense
Innovation Unit (DIU) for evaluation by
the Naval Information Warfare Center,”
said Fotheringham. “With advanced
modularity that includes swappable pay-
loads and battery sections, this UUV
provides flexibility to maximize endur-
ance and portability in easily changeable
configurations.”

With the market for offshore energy
production currently is disarray, military
markets offer potential for suppliers of
advanced unmanned systems. “Based on
recent U.S. Navy requirements for the
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THE IMPACT OF COVID-19

No business is immune from the impacts of the COVID-19 pan-
demic, and Huntinington Ingalls Industries Unmanned Systems
is no exception. “Massachusetts, the base of our Unmanned
Systems business unit, is currently under regulations that re-
quire non-essential businesses to remain closed,” said Fother-
ingham. “The production of technology related to national de-
fense is considered an essential activity, so we are continuing to
manufacture all product lines with some modifications. Anyone
who has the ability to work from home has been doing so since
March. This limits potential exposure of our manufacturing and
engineering personnel and allows employees to balance work
with their family requirements. Personnel who can only work on-
site also have the option to change to a more flexible schedule.
We’ve instituted social distancing requirements at our facility
to ensure employee safety, and we are doing everything we can
to make sure our employees remain safe while continuing our
responsibilities as an essential business.”

small and medium UUV RFPs, modular-
ity and flexibility seem to be key. They
have requested systems that can perform
many different missions from different
platforms,” said Fotheringham. “With an
increasing focus on unmanned systems,
I think we will continue to see the need
for advanced autonomy. UUVs act as a
force-multiplier, expanding the reach of
our defense forces and helping them to
complete missions more efficiently.”

Challenges Ahead

While technology has evolved rapidly
in the subsea space, there remain chal-
lenges to work efficiently, effectively in
what is arguably the harshest environ-
ment on the planet. “Our customers want
to perform longer and more complex
missions,” said Fotheringham. “The key
to being able to accomplish this is auton-
omy and reliability. With UUVs the abil-
ity of an operator to interact with the ve-
hicle is limited; therefore, the autonomy
must be advanced enough to accomplish
the mission and overcome unforeseen
challenges and changing environmental
conditions with no operator input. It also

must be reliable enough to operate for
long periods of time without failure.”
Advances in autonomy, artificial intel-
ligence and machine learning will con-
tinue to push the boundaries of what is
possible, according to Fotheringham.
“By leveraging advanced GPUs to run
machine learning algorithms, perform-
ing data fusion from sensors and main-
taining greater situational awareness,
vehicles will have the ability to adapt
in real-time to their environment. Field-
ing these systems also requires new ap-
proaches to verification and validation
to ensure their safety and reliability. Not
only are we investing in these areas, but
we have also focused on building an
open architecture that supports insertion
of new technologies and algorithms de-
veloped by us and other third parties.
Advances in autonomy, of course, re-
quire ample ability to invest. “As dis-
cussed, we invest heavily in advancing
the modularity, reliability, open archi-
tecture and autonomy of the REMUS
Technology Platform,” said Fothering-
ham. “We are also investing in ways
to make the vehicles easier to use and
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maintain. On our latest REMUS 300
vehicle, we introduced field-swappable,
environmentally sealed batteries in sev-
eral sizes that allow the user to quickly
get the vehicle back in water in a config-
uration that meets their mission profile.
We have also maximized the use of com-
mon parts and assemblies throughout the
REMUS Technology Platform, reducing
logistics and total ownership costs for
our customers.”

In addition, he said the company is con-
stantly on the lookout for new options to
shorten the cycle between data collec-
tion and putting the data to use. “Recent-
ly, we integrated an in-mission processor
onto a REMUS 600 with high-resolution
interferometric synthetic aperture sonar
(HISAS). This processor compresses the
imagery as it’s collected, reducing data
offload times when the vehicle returns,”
said Fotheringham. “This is ideal for
time-sensitive missions like mine coun-
termeasures, where faster data access
means safer, more efficient operations.”

Arguably the greatest challenge today,
still, lies in the ability to find and deliver
increasingly robust power supply. “We
anticipate that improvements in safe,
reliable, long-endurance energy sys-
tems over the next few years will have
significant immediate impact on UUV
capabilities,” said Fotheringham. “The
physical endurance of a UUV is much
greater than the energy systems that cur-
rently power them, so increasing the en-
ergy density on a vehicle pays immedi-
ate dividends. This supports the longer,
more complex missions discussed previ-
ously. A vehicle designed from the bot-
tom up to be modular and flexible, like
the REMUS 300, can make use of any
of these energy system improvements as
they come online.”

There are many developments ongoing
to bring new, safe battery chemistries,
fuel cells and other hybrid energy sys-
tems to the UUV domain. “These can
be integrated over time to increase the
endurance of an existing vehicle through
spiral upgrades, using our well-defined
hardware and software interfaces,” said
Fotheringham.
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The REMUS Family:
From top to bottom, the
REMUS 100, REMUS
300 and REMUS 600

HISAS.
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DEFENSIVE
Drivers

It is no secret that the defense industry is a driver for in-
novation in the subsea sector, with the deep pockets and the
interest in driving tech to the next level. MTR checks in with
four leaders in the sector of their insights on the pace and
direction of development.

By Greg Trauthwein

The Participants

Ben Kinnaman, CEO, Greensea Systems, Inc.
Mark Kenney, General Manager, Unmanned Maritime Systems, L3Harris
Jesse Rodocker, President, Strategic Robotic Systems

Chris Gibson, VP of Sales, Marketing & Business Development, VideoRay

Tell us a bit about your compa-
ny, its technology, with spe-
cific insight on your offering
for the defense sector.

Kinnaman, Greensea

Greensea Systems, Inc. (Greensea),
founded in 2006, develops advanced
technologies to improve the relation-
ship operators have with robotics and
machines in the maritime domain. Our
mission is to make operators and tech-
nicians working with robotics more
productive. We do this through three
primary technology areas: Navigation

46 MTR

and Localization, Control and Auton-
omy, and Human Machine Interfaces.
All of our solutions are built on an open
architecture software framework for
marine robotics called OPENSEA that
Greensea owns, develops, and main-
tains. Greensea directly supports three
key application areas in the defense sec-
tor: Maritime Explosive Ordnance Dis-
posal (EOD), Special Operations Forces
(SOF), and Ship Hull Robotics. In each
of these areas, we provide operators with
holistic, real-world solutions by partner-
ing with them during product develop-
ment, training, support, and research and

development. Our work in these areas
is actively supported by multiple US
government programs including R&D
programs, CRADAs with NUWC and
NIWC, and SBIR/STTR programs.

Gibson, VideoRay

Founded in 1999, VideoRay underwa-
ter robots help prevent terrorism, find
and retrieve objects, inspect infrastruc-
ture both inland and offshore, and keep
divers safe from hazardous conditions.
Hallmarks of VideoRay systems are rug-
gedness, reliability, portability, ease of
use, and integration with a wide range
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91 v “The defense
~ sector is a strategic
priority for
Greensea. Not only
is the military a
primary consumer
of marine robotics
technology, the
warfighter faces
more challenges
" than other
operators.”

Ben Kinnaman
CEO, Greensea

Greensea hull crawler
with integrated Krak-
en’s SeaVision 3D

RGB Underwater Laser
Scanner on ship hull.

Photos: Greensea Systems
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of sensors and tools available for inspec-
tion-class vehicles. VideoRay special-
izes in one-man portable underwater
systems.

Since launching Mission Specialist
technology in 2017, the VideoRay De-
fender and Pro 5 models have become
increasingly dominant for one-man-
portable systems for the world’s Navies
and Coast Guards. The largest and most
powerful Mission Specialist configura-
tion, the Defender, is optimized for pre-
cise control, heavier payloads, lifting,
and specialized operations. The most
portable, the Pro 5, has similar advan-
tages but is smaller. Mission Specialist
technology is unique in the ability to
add new sensors and accessories from a
broad range of manufacturers, as it sup-
ports a wide range of power and com-
munications options.

Standard VideoRay Mission Special-
ist ROV modules include cameras with
a wide range of resolutions, bright and
efficient LED lighting, and powerful
thrusters capable of up to one horse-
power. There is a broad assortment of
accessories and instruments, including
manipulators, positioning and naviga-
tion systems, radiation sensors, water
quality, metal thickness, imaging and
multibeam sonars. Options include pur-
pose-built frames customized around the
payload requirements of the operator’s
chosen sensor and tooling package.

Rodocker, Stratgic Robotics

Strategic Robotics Systems manufac-
tures the FUSION hybrid ROV/AUV
system, which was specifically designed
for defense operators. The goal of the
design was to create an effective acquire
and reacquire tool for EOD/MCM op-
erators by bring next generation designs
and features. FUSION is designed to
operate from a rubber boat by a couple
operators without the need for a gen-
erator or large footprint. The system is
tightly integrated around key sensors for
most missions with the ability to accept
unique options. Specifically the FU-
SION has a payload bay that features
modules such as a release mechanism
for payload delivery. With FUSION op-
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erators can take already captured target
databases and using automation go to
each target for 1D and interrogation.

Kenney, L3Harris

L3Harris has approximately $18 bil-
lion in annual revenue and 50,000 em-
ployees, with customers in 130 coun-
tries. As part of our unmanned maritime
system offerings to the subsea defense
community, we offer the Iver family of
UUVs. The Iver4 is a next-generation
small diameter UUV featuring ultra-low
logistics, extended mission duration,
highest quality sensor data, and swap-
pable payload and battery sections.

What percentage of your busi-
ness in 2019 was in the de-
fense sector?

Kinnaman, Greensea

A little more than 60% of Greensea’s
business in 2019 either sold directly to
defense customers or to OEMs who sold
into the defense sector.

Gibson, VideoRay
About 30% of VideoRay’s business in
2019 came from the Defense sector.

Rodocker, Stratgic Robotics
SRS business is approximately 90% or
more defense.

Kenney, L3Harris

Unmanned Maritime Systems does
about 66% of our business in the de-
fense sector. Much of this work is US
and International defense contractors
and agencies who procure our goods and
services via commercial contracts.

In general, discuss the impor-
tance of the defense sector to
your company and the trends
regarding the size and pace of
the market in recent years.

Kinnaman, Greensea
The defense sector is a strategic prior-

ity for Greensea. Not only is the military
a primary consumer of marine robotics
technology, the warfighter faces more
challenges than other operators. Green-
sea have successfully provided the mili-
tary with cutting-edge technologies to
solve their most demanding operations.

Greensea engages in the defense sector
in three ways:

* Technology and product develop-
ment. Direct-funded government pro-
grams to develop solutions required by
the warfighter and to evolve existing
products.

* Manufacturers and Defense Prime
contractors. Prime contractors utilizing
Greensea’s OPENSEA open architecture
software platform to develop emerging
technologies and solutions for defense.
Manufacturers providing Greensea’s de-
fense technologies in their robots, ves-
sels, and products offered to the military.

* Direct support for the warfighter.
Training, service, and support directly to
technicians and operators using Green-
sea’s defense products. This also pro-
vides invaluable feedback to Greensea’s
product development.

In the past two years, we believe the
US military has made significant prog-
ress implementing processes to deliver
needed technologies and capabilities
more rapidly to operators and techni-
cians. Greensea’s software platform,
OPENSEA, is an important component
for supporting those initiatives because
it is robust and flexible enough to sup-
port emerging requirements. It’s not
enough to be fast, the technology needs
to be reliable and operationally ready.
OPENSEA is the framework that can
deliver both.

Gibson, VideoRay

We see technology initially developed
for the Defense sector provides capa-
bility needed by commercial customers
as well. We have also seen technology
developed specifically for the oil & gas
challenges demanded by our Navy us-
ers. VideoRay is positioned to share and
commercialize technology across our
more than 15 market segments.
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The VideoRay Defender
is being used through-
out the Defense sec-
tor for multiple mis-
sions that range from
force protection to

hull inspection and
extensively on EOD
and MCM and salvage
missions.

www.marinetechnologynews.com

“Power and
Control are
probably the two
most important
attributes of the
Defender. The
Defender vehicle
can lift more than
20 pounds of
additional payload
while maintaining
stable flight.

Chris Gibson
VP, VideoRay
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Rodocker, Stratgic Robotics

SRS was founded specifically to be a
defense company and provide a solu-
tion to EOD/MCM operators globally.
Beyond defense SRS only really works
with public safety/law enforcement.
Virtually all our R&D goes into improv-
ing the capability of FUSION for de-
fense, albeit the system is a commercial
product that could benefit many clients
outside defense. More often we are see-
ing defense clients globally increase
their use of UUVs as they try to remove
the man from the minefield. There is
only going to be more use by robots in
the future.

Kenney, L3Harris

Growth of unmanned in the defense
sector, whether it be international or do-
mestic, is of critical importance to the
growth of our business. There are five
business units in the Unmanned Mari-
time Systems division and each were
acquired to bring a unique and differ-
entiating capability to compete in this
space. It is the growing demand for
unmanned systems to meet mission re-
quirements for the U.S. Navy, whether
under the surface or above, that is fuel
for our business.

Discuss how defense sector
requirements have helped to
drive your company’s R&D/
Product development over the
past few years.

Kinnaman, Greensea

In addition to providing OPENSEA
as a development platform to numerous
defense contractors throughout the in-
dustry, Greensea directly supports three
primary defense applications:  mari-
time EOD, SOF combat diver mobility,
and ship hull robotics. The solutions
we provide in these three segments are
based on years of direct feedback from
technicians and operators throughout the
defense industry, both domestic and in-
ternational. We have carefully designed
our business strategy within these seg-
ments to not only provide products, but
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to also provide training, service, and
support directly to trainers, operators,
and technicians. It is through this out-
reach that we receive the most valuable
feedback that informs our product devel-
opment.

Our company’s R&D/Product Devel-
opment for OPENSEA as well as for the
products within our programs is guided
by direct input from Program Offices
as well as the Fleet. Greensea invests
substantially to provide solutions to
the military that address immediate re-
quirements and that can evolve as those
requirements evolve. Greensea also
engages in funding opportunities that
advance our products within our core
program support focus.

Gibson, VideoRay

The Defense sector has driven several
aspects of VideoRay’s new Mission Spe-
cialist technology. Our engineering team
maintains a close relationship with our
military customers, through programs
like our Cooperative Research and De-
velopment Agreement. This ensures
rapid progression of projects through
R&D, field trials, revisions, then produc-
tion. Portability requirements have been
designed into the Defender product. It is
critical that the Defender be able to be
transported anywhere in the world for
rapid deployment while being operated
and deployed by one man. Operational
availability requirements are critical for
the Defense sector. Modular Mission
Specialist technology allows operators
to quickly swap modules in the field
minimizing downtime, while maximiz-
ing operational availability. Ease of use
is another requirement that is important
in the Defense sector. Auto flight con-
trols delivered in Greensea’s OPENSEA
platform have engineered the talent out
of piloting, making it much easier to
perform operations. This also reduces
training burden and skill fade.

Kenney, L3Harris

L3Harris had fielded more than 300
Unmanned Undersea Vehicles (UUV)
before the Iver4 product was introduced.
Through many years of successful op-

erations and engagement with the warf-
ighter, L3Harris saw a gap in capabil-
ity between small and medium UUVs.
Small diameter UUVs did not have the
endurance, modularity, safe battery
chemistry, and mission performance
the operators needed, but medium class
UUVs were difficult to handle with a
large logistics footprint. After years of
prototyping, L3Harris released the Iver4
900 to meet the requirements of the oper-
ators. It delivered a small diameter UUV
(<10inches) that matched the capability
of the medium vehicles (10-21 inches)
without the logistics and battery safety
challenges that kept these vehicles from
being used for critical EOD, Submarine,
and Naval Special Warfare missions.

What are the specific tech at-
tributes of your system(s) that
you have found to be particu-
larly attractive to the defense
sector (please be specific)?

Kinnaman, Greensea

Both our platform and the technology
we build on that platform have signifi-
cant benefit to the defense sector.

We build all of our products and solu-
tions on an open architecture software
platform called OPENSEA. This is a
commercially controlled open architec-
ture software platform that enables the
development of specialized capabilities
leveraging existing robust solutions.
OPENSEA provides the defense sector
with a scalable, flexible, and severable
platform that can respond rapidly to
evolving requirements while maintain-
ing the maturity of proven systems. We
are using OPENSEA in several continu-
ous integration and development pro-
grams where we are fielding new capa-
bilities very rapidly, almost every two
weeks, in mature software products to
meet fleet requirements. This is a para-
digm shift in defense technology devel-
opment but essential for the modern fleet
to respond to changing threats. An open
architecture platform such as OPENSEA
also allows the use of existing technol-
ogy investments and provides a path for
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“FUSION is a
completely different

approach to
UUVs. FUSION
is built around
specific sensors that
are more tightly
integrated through
strategic industry
partnerships.”

Jesse Rodocker,
President, Strategic
Robotic Systems

SRS has a 5-year con-
tract with the US Navy
as their Next Genera-
tion ROV. SRS has de-
livered systems to the
U.S. Marine Corps to
help regain their VSW
capability.

WWW. marinetechnologynews.com
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emerging technologies, regardless of the
developer. This a powerful concept for
the defense industry. Greensea special-
izes in technology that improves the way
operators work with robotics. There are
many application areas where robotics
could solve tremendous problems, al-
lowing our soldiers to be more effective
and stay safe. Some of these most criti-
cal application areas cannot realize the
full potential of robotics until specific
technical problems are solved. These
are typically navigation and localiza-
tion challenges or control and autonomy
problems. Often, the challenges could
simply be the communication interface
the operator is using to work with the
robot. Greensea’s technical products
for the military provide novel solutions
to these challenges. Our navigation
technology optimizes the Size, Weight,
Power, and Cost (SWaP-C) equation to
provide exceptionally accurate naviga-
tion and localization solutions for con-
strained systems and CONOPS. A good
example of this is our hull relative navi-
gation solution we are developing with
support from the US Navy Office of Na-
val Research. This is an open architec-
ture navigation solution to provide 15cm
positional accuracy for a miniature au-
tonomous robot crawling on a ship hull.

Our control and autonomy technology
specifically addressed the work-relation-
ship of operators and robots. This tech-
nology provides robots with a high-level
of control so that operators can have a
smarter machine coworker. Moving
more self-reliance, autonomy, and task-
ing capability to the robot frees the op-
erator to be a Subject Matter Expert and
conduct his job safely and effectively
without having to be a robot operations
specialist. This technology helps teams
stay agile and helps minimize the spe-
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cialized training for operators that has
traditionally been required to field ro-
botics for military applications.

Lastly, we focus heavily on the inter-
face the operator has to communicate
with the robot. Like our own relation-
ships, the relationship an operator has
with a robot comes down to communi-
cation. If he cannot communicate ef-
fectively the relationship is doomed.
An operator needs to pass high-level
instructions, receive concise and mean-
ingful status, and execute quick accurate
decision making. This comes down to
the interface we provide for him to use.

To provide effective technology solu-
tions to the warfighter, we have to listen
carefully and then respond. OPENSEA
provides us the ability to iterate on user
interfaces quickly to find the best solu-
tion for our operators. \We listen closely
to what operators are telling us, and iter-
ate until we get it right. This is the secret
sauce and it is catching on the defense
sector.

Gibson, VideoRay

Power and Control are probably the
two most important attributes of the
Defender. The Defender vehicle can
lift more than 20 pounds of additional
payload while maintaining stable flight.
This power expands operational win-
dows in high current or tidal areas where
traditional ROVs struggle. The Defender
can fly in pitch, which, for many de-
fense customers, is a huge advantage.
When you combine superior power with
Greensea’s OPENSEA control system,
the operator can add unique payloads
without needing to ballast or configure
the vehicle for operation. The result is a
powerful, flexible solution that a Navy
can deploy as the operational environ-
ment dictates. When fitted with the Nav-

igation package, the vehicle can mark
and navigate very accurately to known
points repeatedly.

Rodocker, Stratgic Robotics

FUSION is a completely different ap-
proach to UUVs and there are so many
attributes that make a difference. Whats
sets FUSION apart starts with the incred-
ible attention to detail and thought that
has gone into every aspect of the system.
FUSION is built around specific sensors
that are more tightly integrated through
strategic industry partnerships. The user
interface is recognized as the best in the
industry. Completely battery powered
system that doesn’t require a generator
and has a very minimal footprint require-
ment. The automation system is more
stable, more precise and more intuitive.
FUSION is both a ROV and an AUV.
And to top it off the complete package is
lower cost than our competitors.

Kenney, L3Harris

The lver4 carries the highest perform-
ing navigation and imaging sensors
available, while using swappable battery
chemistries that meet flexible mission
needs. The clean power architecture and
signature mapping of the UUV ensure
that the highest quality data is produced
from the onboard imaging sensors. The
unique, wet-mateable sections allow
payload changes in the field that also
ease commercial and military transport.
The Iver4 provides an open interface and
optional payload section for third party
sensor providers to integrate their own
hardware and software. Titanium and
carbon fiber construction maximizes the
useable volume in the pressure hull and
decreases maintenance requirements
when operating in harsh, open ocean en-
vironments.

Get the Full Story on MarineTechnologyNews.com

www.marinetechnology.com.

This virtual round-table was conducted with individual interviews with the four subsea
industry leaders profiled here. The full text of each individual interview can be found on
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“The lver4
carries the highest

performing
navigation and
imaging sensors
available, while
using swappable
battery chemistries
that meet flexible
mission needs. ”

Mark Kenney,
GM, Unmanned
Maritime System:s,
L3Harris

! Iver4 being
deployed
from a RHIB.
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Case Study

Subsea defense technology put to the test

Greensea Systems and the EOD Workspace

A good example of the application of
Greensea’s technology and business
model is within our EOD Technologies
business segment. This business seg-
ment is built around our EOD Workspace
software product and is designed to fully
support maritime Explosive Ordnance
Disposal (EOD) activities using robotics.
Within this segment Greensea provides
open architecture software solutions
based on OPENSEA as well as support,
training, and R&D to develop additional
technologies to meet emerging require-
ments.

Greensea has been supporting EOD
forces since 2014 with several OEM
software products fielded through various
Remotely Operated Vehicle (ROV) manu-
facturers. Through this experience, it has
learned of the growing disparity between
the defense industry’s expectations for
miniature ROVs and what the commercial
industry was providing. Commercially
available ROVs were coming close to ful-
filling what EOD forces needed, namely
keeping pace with the evolving require-
ments of the military.

Traditionally, capability has been linked
to hardware. Consumers purchased an
ROV for the capability it provides. In this
procurement model, the defense industry
was limited by technology the hardware
OEM could produce and support.

Greensea set out to change this para-
digm by offering capability through soft-
ware that could be ported to any hardware
platform.

In 2018, Greensea released EOD Work-
space for the US Navy to evaluate. EOD
Workspace is a vehicle and hardware
agnostic open architecture software suite
designed specifically to support opera-
tions involving searching, identifying,
reacquiring, engaging, and mitigating a
submerged threat with a single robot or
team of robots. EOD Workspace is often
deployed as the command and control
software system for a single ROV, but it
can also manage multiple vehicles and
vessels working within the total opera-
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tional picture.

EOD Workspace uses the OPENSEA
framework to provide a comprehensive
open architecture solution for expedition-
ary robotics. It is based on Greensea’s
open architecture navigation, vehicle con-
trol and autonomy, and human machine
interface technologies. EOD Workspace
is designed to bridge the gap between
commercial robotics and the requirements
of expeditionary units. The sole purpose
of this software is to make ROVs easier to
learn, easier to operate, and more effec-
tive to use for highly critical tasks related
to finding, identifying, and destroying
subsea threats. It can also be extended
to encompass data from other platforms,
provide supervision and mission planning
over other platforms, and allow interoper-
ability between multiple teams and assets.

Perhaps the most powerful aspect of
EOD Workspace is what it does not do
today, but could do tomorrow. EOD
Workspace, built on OPENSEA, is made
to evolve.

This vehicle agnostic software platform
is designed to deliver capabilities, fast,
and with precision. It is designed to reach
far beyond the physical system of a com-
mercial or bespoke ROV and encapsulate
capability. The open architecture allows
the defense industry to use existing

Screenshot of EOD Workspace software.

technologies already developed, rapidly
transition emerging technologies to the
fleet, and respond to new requirements
easily.

Greensea has demonstrated the power
of this open architecture framework since
the 2018 release of EOD Workspace. It
has provided support for several commer-
cial and custom ROVs to EOD Work-
space, extended EOD Workspace to diver
hand-held navigation devices, and have
integrated AUVs with EOD Workspace.
It has also responded to new requirements
by developing plug-in modules for EOD
Workspace that include hull crawling ca-
pabilities, manipulator support, advanced
intervention modes, tool operation,
and long-range standoff command and
control.

Greensea complements this technology
and broadens the business segment by
providing comprehensive support and
training to EOD operators. Training and
support include an online knowledge
base, training videos, in-field training
classes, and train-the-trainer courses. We
are also releasing an EOD Workspace
simulator in the second quarter of 2020 to
assist operators learn the software, main-
tain proficiency, and practice operations
on their personal laptops without the need
to deploy an ROV.
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Hydrophones

Novel Applications for Real-Time Hydrophones

The icListen Smart Hydrophone has
been used around the world for many ap-
plications, spanning from the traditional
to the novel. The differentiator of the
icListen is it’s real time processing ca-
pability, allowing users to actively listen
and make decisions while the sensor is
deployed. Discussed in this article will be
novel applications for marine industrial
noise monitoring, and for marine mam-
mal study and conservation.

Noise mitigation is becoming an essen-
tial task for any organization or company
working in our oceans and waterways.
Those who work in marine construction,
dredging and resource exploration know
all too well the responsibility that comes
with regulatory compliance.

Noise monitoring and mitigation laws
are becoming commonplace around the
world, yet the tools and methods that
enable regulatory compliance are often
lacking and difficult to use. Traditional
systems put the onus on the users, requir-
ing the operators to monitor 24/7 and
perform difficult calculations to prove
compliance. Most of these systems are
unable to provide processed data in real-
time, so if the mandated thresholds of
sound exposure or sound pressure level
(SEL,SPL) are exceeded, it is often not
discovered until a report is compiled and
calculations performed. Determining this
after that fact is not helpful to the environ-
ment that these controls are put in place to
protect, and as regulations become more
stringent, it can mean legal trouble or
fines for noise infractions.

The solution is to use a real-time ocean
listening system that provides processed
data. When real-time data is available,
decisions can be made based on what
is happening in that moment. If noise
thresholds are being exceeded, it is clear
to the operators. Compliance is simpli-
fied when issues are discovered when
they occur. Using a real-time system can
help industry operators avoid compliance
infractions while protecting the marine
environment.

www.marinetechnologynews.com
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Hydrophone deployment. Inset: Launchbox laptop & hydrophone.

r, Ocean Sonics

Below: Patagonia Project group shot.

Real-time listening systems are
not only for marine industrial ap-
plications, they are also changing
the way researchers and marine
mammal observers are operat-
ing. One such group, Patagonia
Projects, located in the Patagonia i
region of Chile, has been using
a real-time listening system to
improve their research efforts.

Acoustic specialists have paired g
the icListen real-time audio with
video footage from drones to
improve the quality of their col-
lected data. Researchers onboard
the Patagonia Projects vessel,
Saoirse, deploy the icListen
along with a WiFi capable Launch Box,
from a small floating platform. When
marine mammals are detected, a video
drone is flown from the vessel to the
platform where researchers are able to
capture synchronized video and audio
streams. The researchers on board are
able to communicate to their hydrophone
using a simple web interface so they can
configure the hydrophone in-situ without
having to retrieve or redeploy the tool and
risk disturbing their study subjects.

Through these efforts, the Patagonia
Project team is looking to establish an

MPA in the region. They are using these
integrated and novel data collection ap-
proaches to bolster their case and gain the
support of local government.

Sophisticated tools are changing the way
we think about ocean sound data. Real-
time data delivery and in-situ processing
are making decision making easier and
improving the way we work and study in
our oceans. Tools, like the icListen Smart
Hydrophone, are game changers for ap-
plications that rely on or are improved by
real-time, accessible data. Delayed data
is a thing of the past, get ready to Listen
Now.

Marine Technology Reporter S S
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Innovative products, technologies and concepts

EvoLogics Modems for USN Use

ANU listing granted after favorable USBL accuracy tests

EvoLogics underwater acoustic modems were recently listed as Autho-
rized for Navy Use (ANU), following a period of testing and technical eval-
uation by Naval Sea Systems Command (NAVSEA) and The Emergency
Ship Salvage Material (ESSM) System. The ANU Program provides a list
of selected diving equipment, tools and accessories which have undergone
design safety reviews, testing and evaluation to ensure diver safety and ac-
ceptability. Engineers at ESSM who conducted the testing of the EvoLogics
18/34 kHz USBL modem system concluded “the system to be more accu-
rate than our ability to physically measure the angle and distances between
the USBL and the modem...these tests gave us confidence in the system.”

The investigation of EvoLogics USBL positioning system was driven
by ESSM in hopes of more efficiently locating fuel tanks in submerged
shipwrecks for oil salvage. Specifically, ESSM were hopeful to use the
system to locate fuel tanks on the wreck of the Prinz Eugen (shown below),
a German battleship sunk in 1946 at Bikini Atoll.

ESSM tested the EvoLogics USBL system in Yorktown, PA using con-
crete floating piers. The USBL receiver was mounted in a fixed-location
for the duration of the tests, suspended on a pole affixed to the side of the
pier about 4 ft. below the surface. Repeated trials were conducted with the
downside beacon modem moved to various positions to simulate a diver
locating specific points on the hull of a vessel. EvolLogics modems utilize
proprietary Spread-Spectrum Communication (S2C) technology, which
stems from bionic concepts and allows for data delivery in challenging,
shallow water conditions for a wide range of subsea applications. The Evo-
Logics system repeatedly demonstrated the necessary accuracy necessary
to locate specific points on the hull.
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MacArtney All-Electric LARS

Manufacturing has now begun and the first
eLARS system, expected to come out of pro-
duction in summer 2020, is underway.

The all-electric eLARS, developed in collabo-
ration with MacArtney customers, features a
number of eco-friendly benefits. Zero pres-
surized oil over water significantly reduces
the risk of oil spillage, and energy efficiency
is improved by more than 30% compared to
hydraulic systems.

The new eLARS provides a low cost of
ownership with Plug-and-Play mobilization,
maintenance work reduced by up to 50% and
cost-efficient spares with minimum lead times.
Designed with a high degree of integrity, the
actuation of the system is based on tried and
tested MacArtney technology with built-in
system redundancy and an emergency recovery
mode. According to MacArtney the eLARS,
surpasses existing LARS key performance
criteria, boasts a compact design to increase
workspace on the skid and is fully scalable to
support any payload.

The all-electric eLARS includes the new
MERMAC eA scalable A-frame, an a-Frame
designed to meet any customer specifications.
Winch options with the eLARS include the
MERMAC R ROV winch series, the MERMAC
S multipurpose winch series, the MERMAC Q
stainless steel winch series and MERMAC M
modular stainless steel winch series or custom
winch options.

The first eLARS in production is designed
to accommodate a wide range of Inspection
and Observation Class ROV’s and is designed
around an ISO 20 ft. High Cube container size
for easy transport and installation. SWL (Safe
Working Load) is 3500 kg with a cable capacity
covering a range from 3500m of @17 mm cable
to 1250m of @31 mm cable.
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MetOcean, FSU Collaborate on STOKES Iridium Drifter

MetOcean Telematics announced the development of the
STOKES Iridium tracking drifter. The STOKES drifter was
designed and tested in technical partnership with Florida State
University (FSU). The STOKES drifter is a compact drifting
buoy which tracks water currents at the surface. The small
light-weight buoy is equipped with Iridium satellite telem-
etry, GPS positioning, and a sea surface temperature sensor.
Iridium satellite telemetry enables the buoy to provide vital
sensor and geo-positional location data in real time. Iridium
also allows the buoy to have bi-directional capabilities. This is
a critical ability, for example, if the buoy enters a region of in-
terest the end-user can communicate with the unit by sending
it a command to change reporting intervals or request essential
time sensitive data. The applications for the STOKES are
endless due to its overall size however, the buoy is ideal for
purposes ranging from mapping large-scale ocean currents,
oil spills monitoring, environmental monitoring, and aiding in
search and rescue operations.

“The development partnership with Florida State Univer-

sity was invaluable. A group of true professionals who were
committed and key contributors to the overall success of the
project.” said Tony Chedrawy, MetOcean Telematics President
and CEO. “The STOKES is a complimentary addition to our
suite of drifters and Iridium based products.”

CARIS: New Depth Data Management System

The Danish Geodata Agency (DGA)
has completed a project to imple-
ment a new depth data management
system, including the CARIS Bathy
DataBASE, migration tools, system
configuration and implementation. The
project also delivered a range of train-
ing and consultancy.

The depth data management system
from Teledyne CARIS provides the
Danish Hydrographic Office efficient
storage and management of depth
data while supporting the current and
future requirements, both internally
and externally.

“DGA is a dynamic, data-centered,
industry-leading agency that provides
high resolution, quality data products.
Their focus on automation for data
storage and processing situates Den-
mark as a forward-leaning country,”
said Tami Francksen, Product Man-
ager, Teledyne CARIS. “The challenge
of migrating archives to a depth-man-
agement system has facilitated great
discussion and idea sharing with our
team.”

www.marinetechnologynews.com

The full implementation of the
new depth data management system
spanned over 18 months.

“Not only was the delivery of service
met, the solution was also developed
based on a proactive cooperation in
an open-minded atmosphere which
allowed development of the solution
with the best fit to DGA"s needs for
the future,” said Yvonne Morville
Petersen, Head of Function, Danish
Geodata Agency — Geodatastyrelsen.

“With the new depth data manage-
ment system we are ready to handle
the exponential growth in data vol-
umes acquired with modern survey
techniques, as well as to respond to
the increasing customer demand for
bathymetric data and diverse derived
products,” Petersen said.

EvoLogics Acoustic Modem
S2C T “tiny” modems are the lat-
est generation of light and ultra-
compact modems from EvoLogics.
Model T 42/65 with a wide-angle
(100 degrees) beam pattern is opti-
mal for vertical, slant, and horizon-
tal data transfers over
short- and medium
distances, operates

in the 42-65 kHz
frequency range and
is compatible with
EvoLogics R- and M-
series modems of the
same frequency. With
a speed of up to 31,2
kbit/s, the S2C T at
only 25 cm standard
height and 1200 g
weight is a great fit
for small AUVs and
ROVs where seamless
integration of hard-
ware and software
components is critical.

Image: Teledyne CARIS
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Innovative products, technologies and concepts

Kongsberg to Supply ASW Sonars for Finish Navy Corvettes

Kongsberg Maritime AS, Sensor &
Robotics signed a contract with Saab
that will see Kongserg delivering its
Anti-Submarine Warfare (ASW) and
diver detection sonars for the Pohjan-
maa-class corvettes currently being
developed by the Finnish Navy under
its Squadron 2020 project. Under the
terms of the contract, which equates
to approximately $9.8m, Kongsberg
will equip the vessels with its S52030
and SD9500 sonars, both of which
boast acoustic properties which make
them ideally suited for deployment in
shallow-water environments.

The SS2030, principally devised for
ASW operations and capable of detect-
ing torpedoes or other small objects in
the water column, is an active hull-
mounted sonar which uses sophisticated
tracking algorithms. Its electronically-
stabilized transmitting and receiving
beams can be tilted to adjust to chal-
lenging sound speed profiles, with its
integrated Sound Propagation Model
determining the optimal tilt settings and
enhancing the Probability of Detection
(PoD) ratio. The SS2030 sonars will be
delivered to the Finnish Navy complete
with hoistable hull units and ice protec-
tion to ensure safe and efficient opera-

Image: Kongsberg

tion in the often harsh conditions of the | positioning capabilities for diver detec-
Baltic Sea. The SD9500, meanwhile, is | tion, ASW duties and volumetric survey
a light and compact over-the-side dip- assignments in shallow, reverberation-
ping sonar with horizontal and vertical limited waters.

Elbit Integrated TRAPS on USV

Elbit Systems announced the integration of the Towed
Reelable Active Passive Sonar (TRAPS) for Unmanned
Surface Vessels (TRAPS-USV) onboard the company’s
Seagull USV. The sea trials included multiple deployment
and recovery cycles, towing at different speeds and transmis-
sion at various power levels. Integration of the TRAPS-USV
enables the Seagull USV to perform Anti-Submarine Warfare
operations on-the-move, substantially extending its operative
range and further enhancing its flexibility. The integration of
the TRAPS-USV follows the recent conversion for opera-
tion, by the Israeli Navy, of Helicopter Long-Range Active
Sonar (HELRAS) dipping sonar onboard the Seagull USV.
TRAPS-USV is the compact and powerful low frequency
towed sonar that was recently introduced by Geospectrum,
the company’s Canadian wholly owned subsidiary.
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Turner Designs C-FLUOR for Algal Culture Growth Monitoring

Monitoring algal growth in test tubes without affecting
algal cultures is a challenge for researchers. Turner Designs
recently demonstrated a solution to this concern using two
standard products — C-FLUOR Chlorophyll probe with its
In-Line Adaptor.

Multiple algal cultures were diluted to low concentrations
of chlorophyll. Cultures were evenly distributed into 25 mm
diameter glass test tubes and placed in a room temp environ-
ment near a window for exposure to natural light. Growth
was monitored using Turner Designs C-FLUOR Chlorophy!ll
Probe with the C-FLUOR In-Line Adaptor. Daily measure-
ments were made and test tubes were returned to their original
location near the window for continued natural light exposure.
These measurements were repeated until each C-FLUOR
Probe’s response saturated.

C-FLUOR Probes output a voltage response proportional to
the fluorescence detected. The C-FLUOR in vivo Chlorophyll
Blue Excitation probe was used to measure the algal test tube

cultures for this growth monitoring project. Turner Designs
Databank Handheld Data Logger was used to display voltage.
Maximum concentrations detected ranged from 90 to 183
Hg/L and are plotted for five of the 12 cultures monitored.
Growth data can help determine ideal conditions for growth,
calculate growth rates, or monitor densities for feeding experi-
ments. Other sensors from the C-FLUOR product line can
also be used to monitor for pigments such as Phycocyanin or
Phycoerythrin which may indicate contamination of algal cul-
tures. C-FLUOR are sensitive, low power single wavelength
in situ fluorescence and turbidity probes available in several
optical configurations. Factory-calibrated, each C-FLUOR
ships with a calibration certificate used to convert the analog
or digital output signal to a specific concentration estimate. In
addition to in vivo Chlorophyll, Phycocyanin, & Phycoery-
thrin, C-FLUOR probes are also available for detecting: Crude
Oil, CDOM/fDOM (dissolved organic material), Fluorescein
Dye, Rhodamine Dye, Optical Brighteners, and Turbidity.

JW Fishers’ ROVs Assist from SAR to ther Intake Inspection

Since the late 1980’s, JW Fishers’
Remote Operated Vehicles (ROV) have
been tools used across the globe for
various missions from the routine to
the extraordinary. JWF’s SeaOtter and
SeaLion ROV Systems are often used to
locate drowning victims with attached
sonar systems, to search a ship lost at
sea, or to conduct inspections on sub-
merged tanks, dams, and water intake
pipes.

The SeaLion-2 comes standard with
four high performance motors, a 1,000-
ft. (300m) depth rated housing, front
and rear facing camera both with pan
and tilt functionality, and an On-Screen
Display (OSD) of basic time, date,

e

ally, the SeaOtter-2 is suited for low
current applications including piling
inspections, lake searches, tank inspec-
tions, dam inspections, and water intake
inspections.

Water Intake Inspection

One company purchased a SeaOt-
ter-2 in 2019 for a particular task. The
engineering technician shared that “we
are using the SeaOtter-2 to perform a
thorough visual inspection of our lake
water intake piping at our pump station.
We have two 48-in. lake water intakes
that are approximately 975-ft. long
that have two cribs each. We needed an
ROV that was highly maneuverable, and

and GPS coordinates. lllumination is
provided by 4400 lumen LED bulbs

and a 15-in. ultra-bright LCD monitor

is seamlessly displayed in the system’s
splash-proof Pelican case. More thrust
is available with a “power boost” feature
that provides the ROV with an extra
burst of speed for a few seconds when it
encounters heavier than normal cur-
rents. The additional payload allows

www.marinetechnologynews.com

the SeaL.ion-2 to be fitted with various
options such as a SCAN650 sector scan-
ning sonar system, a manipulator arm,
scientific research equipment, or and
RMD-1 remote metal detector.

The SeaOtter-2 comes with the same
features as the Seal.ion-2, but is instead
rated to withstand depths up to 500 ft.
(150m). The “power boost” feature is
not available for the SeaOtter-2. Ide-

the SeaOtter-2 fit that bill.” Having an
in-house ROV enables the organization
to perform several inspections per year
to monitor debris, pipe condition, and
more importantly, zebra mussel infesta-
tion as we have gone away from chlo-
rine for zebra mussel control. “Contract
inspections can be quite costly, so we
acquire quite a savings from owning this
piece of equipment.”
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MTS, SUT Establish the Inaugural
Captain Don Walsh Award

The Marine Technology Society (MTS)
and the Society of Underwater Technol-
ogy (SUT) have established the Captain
Don Walsh Award for Ocean Explora-
tion to recognize outstanding, sustained,
international contributions to the devel-
opment, application, and propagation of
marine technology in the advancement
of ocean exploration. The inception of
this award coincides with the 60th anni-
versary of Walsh’s historic descent to the
deepest point in the oceans in 1960.
“This award both pays tribute to an icon
in our community and recognizes the

H2H Wins Bathymetric Survey Deal

H2H

importance of technology in advancing
the wonders of ocean exploration. Don
Walsh is a heroic model for the tru-

est integration of intellectual curiosity,
technological savvy, and environmental
awareness,” said MTS President Rick
Spinrad. “In creating this eponymous
award MTS and the Society for Under-
water Technology recognize the critical
role played by technology in opening
up whole new frontiers of exploration
in the sea.” Born on November 2, 1931
in Berkeley, California, Walsh has been
involved in oceanography, explora-
tion, and marine policy for more than
fifty years. Upon graduation from the
United States Naval Academy, he was
commissioned as an officer in the U.S.
Navy and spent 15 years at sea work-
ing aboard submarines. On January 23,
1960, Walsh, along with Swiss explorer
Jacques Piccard, were the first to de-
scend nearly 11,000 meters inside the
bathyscaphe Trieste into the Challenger
Deep of the Mariana Trench, the deepest
known point in any of Earth’s oceans.
This feat would not be replicated until
2012, more than 50 years later.

Greensea Expands, Again

Greensea recently added key personnel
to its engineering team in its Plymouth,
Mass., office to support its hull robot-
ics program. James Truman, Senior
Robotics Engineer, is leading the de-
velopment of Greensea’s latest technol-

Norcod

Hilde R. Storhaug, MD, Norcod
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ogy, a hull crawling robot with precise
hull-relative navigation and autonomy
capabilities. Assisting James on the
hull robotics program is Sam Fladung,
Robotics Engineer.

Kraken, Greensea Partner

Kraken Robotics and Greensea Systems
have agreed to expand upon collabora-
tive efforts already undertaken between
the two companies to advance the
capabilities of marine robotics. Under
the agreement, Greensea will support
development, integration and testing
work with Kraken across several of
Kraken’s technology platforms.

COVE, IGNITE Sign ‘Fish Tech’ MOU
The Center for Ocean Ventures & Entre-
preneurship (COVE) and IGNITE have
signed a Memorandum of Understand-
ing (MOU) to strengthen the regional
ocean innovation network, commer-
cialization of new technologies, and to
propel the success of entrepreneurs and
businesses in the “fish tech” sector.

FarSounder Enters Brazilian Market
FarSounder announced Ulstein Belga
Marine headquartered in Centro, Rio de
Janeiro, Brazil is its newest dealer and
their first in Brazil. Ulstein Belga Ma-
rine will integrate FarSounder’s Argos
series of 3D forward-looking sonars into
its product offering.

Ba |
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H2H Wins Bathymetric Survey Deal
H2H Geoscience Engineering (H2H)
has announced a new contract with
Albany Water Board, providing topo-
graphic and bathymetric surveying
services for their two reservoirs — Al-
cove and Basic Creek in Albany County,
New York.

Norcod Appoints MD

Norwegian aquaculture venture Norcod
is pleased to announce it has appointed
Hilde Rutledal Storhaug as its new
managing director effective from 1 May.
The decision to recruit a new MD was
taken in light of the company’s planned
growth over the next few years, and in
collaboration with current incumbent
Rune Eriksen. Eriksen will continue as
Production Director also with responsi-
bility for other key functions.

New Senior Exec Team for Rovco
Rovco named several senior execu-

tive appointments. Reena Rowan has
been appointed CFO; Martin Young
was named Chief Technology Officer
(CTO); lain Wallace, Rovco’s previous
CTO, will now work as Chief Scientific
Officer (CSO); lan Bryan joins as Con-
sultant Chief Operating Officer (COO);
Simon Miller joins the team as General
Manager of Rovco Scotland; Brian Al-
len, CEO at Rovco said “The announce-
ments today are a further milestone in
Rovco’s development.

2 Y

Top (L to R): lan Bryan, lain Wallace and Reena Rowan; Bottom (L to R): Simon Miller, Brian Allen and Martin Young.

SOl Appoints Dr. Virmani

The Schmidt Ocean Institute appointed
Dr. Jyotika Virmani as its first Executive
Director, to lead the global non-profit in
its work to advance the field of oceano-
graphic science through innovative
research and technology. The announce-
ment was made at the Ocean Sciences
Meeting, the flagship conference for the
ocean sciences and larger ocean-con-
nected community. With an extensive
background in science and innovation,
Virmani most recently served as the
executive director of planet and envi-
ronment at XPRIZE and the executive
director of the Rainforest XPRIZE, a
competition for innovations in biodi-
versity assessment technologies. She
was also executive director of the Shell
Ocean Discovery XPRIZE.
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Sonotronics provides Acoustic Tracking Devices
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Q Digital Audio/Video and Snapshot Recorder with 0SD

) REAL TIME Depth Monitoring/Recording from the surface
) DECO Mode with REAL TIME Decompression Schedule

@ DIVING LG Generated Report for your LOGBOOKS
@ EASY 1o use & Fully Integrated Solution !
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. Air Dlsmbunnn Pnne1s Underwu?er 24V|J(/V#C LED Lamp, Dat ?den Cubiec o
NUVAIR Gas Analysers, Breathing Air Compressors & Filfration, AMRON Radios, AVOX Bibs

www.axsub.com

Visit our online store : www.commercialdivingsupplies.com  Tel: +1 418 731 1539

Join the industry’s #1 Linkedin group

L THE MARITIME

NETWORK
http://bit.do/MaritimeNetwork
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Delivering data in most adverse condifions:  underwater
acoustic  modems with advanced communication
technology and networking

Accurate USBL and [BL positioning of underwater assets

Modem emulator and other costsaving developer tools

Autonomous surface vehicle for bathymetry, monitoring

and AUV support
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GLIDER CTD EVOLUTION

Extend your missions with the RBR/egato3® C.T.D
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WOCE ACCURACY 90% LOWER POWER 4 WEEK CALIBRATION SILENT OPERATION

The RBRlegato? C.T.D offers a new world of
measurement opportunities for gliders and AUVs.
The CFD-optimized, low aspect ratio design is
self-flushing and does not require a pump. Using
only 18mlJ/sample, the power requirement is 90%
lower than the traditional pumped CTD. Totally
silent operation improves passive acoustic listening.
Improving your integration efficiency, RBR/egato® can
seamlessly integrate and control additional sensors,
such as the RBRcoda T.ODO optode. Contact RBR or
your trusted vehicle manufacturer for more details.
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