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soundings
)) ‘The Paradox of Petroleum’ Report. Despite unprecedented energy challenges, 68 percent of oil and gas industry 
leaders have expressed optimism for sector growth in the coming year, according to the new DNV survey “The Par-
adox of Petroleum - How the oil and gas sector is transforming through uncertainty,” which gathered insights from 
nearly 450 senior oil and gas professionals to examine rapidly evolving trends and the near-term outlook for the 
sector. The survey highlights the sector’s confidence following the 2020 downturn. The industry is heavily investing 
in alternative energy sources such as wind; solar; hydrogen; carbon capture, utilization and storage (CCUS); and 
biofuels. These investments are paving the way for new revenue streams, despite challenges, such as higher interest 
rates and supply chain disruptions. The sector’s positive outlook is driven by recovery and a renewed focus on energy 
security, partly due to geopolitical events, such as the conflict in Ukraine. However, there are significant concerns 
within the industry: 51 percent of executives believe global investment in new oil and gas capacity is insufficient, with 
70 percent of North American executives particularly concerned, compared to 40 percent in Europe. Furthermore, 82 
percent of respondents recognize the need for new operating models to achieve efficiencies. Profitability continues 
to be a challenge due to the high-risk nature of oil and gas investments. Attracting young, skilled workers is critical, 
with 66 percent of executives prioritizing it to support expansion, decarbonization and modernization efforts. The 
sector is also deeply committed to environmental impact reduction, with 61 percent of executives planning increased 
investment in decarbonization. The future of the sector hinges on its ability to meet the demand from consumers 
and businesses in balance with decarbonization targets. By leveraging digital tools, new workforce strategies and 
increased decarbonization efforts, the industry is poised for a structural transition.

)) Viable ‘Antacid’ Technique to Address Ocean Acidification. Scientists from Plymouth Marine Laboratory (PML) 
and its commercial subsidiary PML Applications, have confirmed the viability, and potential scalability, of a novel 
“ocean” or “marine” carbon dioxide removal (oCDR or mCDR) technique designed to remove carbon dioxide from 
the atmosphere by enhancing the alkalinity of treated wastewater before it is discharged out at sea. In a first-of-its-
kind study, the PML team was commissioned to provide independent and impartial monitoring and analysis of a field 
trial carried out off St. Ives Bay (Cornwall, U.K.) in September 2022 by Canada-based carbon removal specialists 
Planetary Technologies. The trial, which followed a series of lab-based tests and modeling, involved adding a diluted 
form of the alkaline mineral magnesium hydroxide to the wastewater flow at the nearby wastewater treatment plant 
in St. Erth. The treated water was then released 4 mi. offshore through the existing outflow. Planetary Technologies 
was seeking to investigate whether this form of ocean alkalinity enhancement (OAE), which is likened to adding an 
“antacid” to seawater, is a safe and effective way of deacidifying seawater, which will then draw down atmospheric 
CO2. Seawater naturally absorbs CO2, so the process, which changes the pH of the water, is designed to enhance its 
carbon removal capacity. While emissions reduction remains paramount in terms of tackling global warming and 
mitigating climate change, ocean alkalinity enhancement and other carbon removal solutions can have a key part 
to play. 

)) Marine Energy Tech Legislation. Congresswomen Nanette Barragán (D-Calif.) and Suzanne Bonamici (D-Ore.) 
have introduced the Marine Energy Technologies Acceleration Act, legislation that would invest $1 billion to ad-
vance marine energy toward full-scale commercialization. This federal legislation comes at a time when there will 
be a wave energy demonstration project to be implemented by Eco Wave Power and Shell MRE at Altasea at the Port 
of Los Angeles, where Eco Wave Power is set to install the first U.S. onshore wave energy pilot station in the coming 
months. 

)) New Catalyst Converts CO2 to Methane. To address carbon in the atmosphere as a major driver of climate change, 
researchers from McGill University have designed a new catalyst for converting CO2 into methane, a cleaner source 
of energy, using tiny bits of copper called nanoclusters. While the traditional method of producing methane from 
fossil fuels introduces more CO2 into the atmosphere, the new process, electrocatalysis, does not. “On sunny days 
you can use solar power, or when it’s a windy day you can use that wind to produce renewable electricity, but as 
soon as you produce that electricity you need to use it,” said Mahdi Salehi, Ph.D. candidate at the Electrocatalysis 
Lab at McGill University. “But in our case, we can use that renewable but intermittent electricity to store the energy 
in chemicals like methane.” By using copper nanoclusters, carbon dioxide from the atmosphere can be transformed 
into methane, and once the methane is used, any carbon dioxide released can be captured and “recycled” back into 
methane. This would create a closed “carbon loop” that does not emit new carbon dioxide into the atmosphere. 
The research, published in the journal Applied Catalysis B: Environment and Energy, was enabled by the Canadian 
Light Source (CLS) at the University of Saskatchewan. “Our top finding was that extremely small copper nanoclusters 
are very effective at producing methane,” said Salehi. “This was a significant discovery, indicating that the size and 
structure of the copper nanoclusters play a crucial role in the reaction’s outcome.” The team will refine the catalyst 
for efficiency and scaling. They hope their findings will open new avenues to produce clean, sustainable energy. ST



September 2024 | ST 7 

SEATECHNOLOGY®
INCLUDING UNDERSEA TECHNOLOGY

 The Industry’s Recognized Authority
for Design, Engineering and
Application of Equipment

and Services in the
Global Ocean Community

Charles H. Bussmann
Founder and Publisher 1924-1999

publisher C. Amos Bussmann
managing editor Aileen Torres-Bennett

production manager Russell S. Conward
 assistant design/ Joshua Ortega
 website manager

advertising Susan M. Ingle Owen
 service manager

 ADVERTISING REPRESENTATIVES:

HEADQUARTERS
C. Amos Bussmann

4600 N. Fairfax Dr., Suite 304
Arlington, VA 22203-1553

Tel: (703) 524-3136
seatechads@sea-technology.com

WESTERN U.S.A. & CANADA
John Sabo

Barbara Sabo
Gregory Sabo

John Sabo Associates
447 Herondo St. #305

Hermosa Beach, CA 90254
Tel: (310) 374-2301

bsabo@jsaboassoc.com

EUROPE
John Gold

John F. Gold & Associates
“Highview”

18a Aultone Way
Sutton, Surrey, SM1 3LE, England
Phone/FAX Nat’l: 020-8641-7717

 Int’l: +44-20-8641-7717
johnfgold@gmail.com

For other geographical areas, 
please contact our home of� ce 

at (703) 524-3136 or 
seatechads@sea-technology.com

Sea Technology back issues available on microform.
Contact: NA Publishing, Inc.

P.O. Box 998, Ann Arbor, MI 48106-0998
 1-800-420-6272

COMPASS PUBLICATIONS, INC. 
4600 N. Fairfax Dr., Suite 304

Arlington, VA 22203-1553
Tel: (703) 524-3136

oceanbiz@sea-technology.com
www.sea-technology.com

 publishers of:
Sea Technology

Commercial Fisheries News
Fish Farming News

Commercial Marine Directory
Fish Farmers Phone Book/Directory

Sea Technology Buyers Guide/Directory
Sea Tech e-News

Celebrating more than 61 years
of serving the global ocean community

- Since 1963 -

editorial
Oliver S. Ashford, Melissa Barbanell, World Resources Institute

Deep-Sea Mining Needs 
Robust Regulations

In the race to transition to a low-carbon future, the global demand for min-
erals is surging, driving increased commercial interest in deep-sea mining 

for manufacturing renewable energy technologies, electric vehicles, semicon-
ductors, and aerospace and defense components. Collecting minerals from 
the deep sea is controversial because of the environmental risks. Many are 
calling for a precautionary pause on mining activities to enable the gathering 
of more scienti� c data to better inform decision making. 

Polymetallic nodules (potato-size rocks containing valuable metals) were 
� rst collected at 4,500-m depth in the Atlantic Ocean over 150 years ago. 
Since then, cobalt-rich crusts on seamounts and polymetallic sulphides near 
mid-ocean ridges and in back-arc basins have also been discovered. 

Only recently has commercial mining become technically feasible. It in-
volves dredging or picking for polymetallic nodules, or cutting for cobalt-rich 
crusts and polymetallic sulphides; all work at extreme pressure, under thou-
sands of meters of water, in complete darkness, at low temperatures.

Despite these challenges, approaches to deep-sea mining beyond national 
waters are being developed without a comprehensive regulatory framework. 
Regulations are being negotiated by the International Seabed Authority (ISA) 
and its member countries. The ISA seeks to � nalize regulations in 2025. 

In national waters, the extraction of mineral resources falls under the in-
dividual authority of national governments, and there is a great diversity of 
opinion on deep-sea mining among nation-states.

Although mineral extraction would occur offshore, deep-sea mining will 
have socioeconomic impacts. While possibly providing jobs, the risks include: 
impact of onshore processing facilities construction on local communities; 
health and safety risks to workers; and a loss of the cultural or spiritual values 
associated with the existence of pristine ocean habitats, a concern particular-
ly felt by indigenous populations. Under the UN Law of the Sea (UNCLOS), 
mineral deposits in the high seas are designated “the common heritage of [hu]
mankind,” and no one individual, company or state owns them. Any pro� t 
from their mining must be shared equitably to foster balanced development; 
it is unclear how this can be achieved in practice. 

Proponents of deep-sea mining argue that it could have a lower environ-
mental impact than terrestrial mining, but the deep sea is the largest habitable 
space on Earth and home to a dazzling array of species and habitats. The full 
ecological impacts are yet to be understood, but available science suggests 
they will be signi� cant. Organisms could be killed by heavy mining equip-
ment, or overwhelmed by the sediment plumes from the harvesting process. 
Wastewater could kill marine life through overheating and poisoning. Intense 
noise and light pollution could impair feeding and reproduction. Some spe-
cies dependent on minerals deposits for habitat could face risk of extinction. 

Environmental impacts may extend beyond the deep sea, too; sedi-
ment-laden waste discharge could disrupt pelagic food webs crucial to inter-
national � sheries. Mining activity could impact the carbon cycle and reduce 
the ocean’s ability to mitigate global temperature rise. 

Deep-sea mining is technically highly demanding, lacks regulation and 
poses risks on a planetary scale. The smart move would be a precautionary 
approach, along with a push for global collaborative efforts to strengthen 
the knowledge base to support the drafting of robust regulations. We have a 
unique opportunity to develop a rigorous governance system before signi� -
cant impacts occur. We must not squander this opportunity. ST
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Imagine a world where marine operations are not only 
safer but also more sustainable and efficient. This vi-

sion is increasingly becoming a reality as the industry 
adopts cutting-edge technology to address longstanding 
challenges. One such innovation making waves is Fu-
gro’s deployment of advanced uncrewed surface vessels.

Fugro, a global leader in geodata acquisition and 
analysis, is leveraging USVs to revolutionize marine sci-
ence. These sophisticated vessels perform critical tasks, 

such as seabed mapping and subsea inspections, with re-
markable precision and minimal environmental impact.

By integrating USVs into their operations, Fugro is set-
ting new standards for marine science, driven by a pur-
pose to create a safe and livable world. 

Evolution of USV Operations
Fugro’s focus on USVs stems from a commitment to 

making operations more efficient, safe and sustainable. 

The Future Is Now
Advanced USVs Carrying ROVs Enhance Marine Operations

By Ivar de Josselin de Jong • Lex Veerhuis • Joppe Born

The Fugro Pegasus is a Blue Essence USV that can 
be controlled from anywhere in the world to in-
spect subsea assets. The 12-m Fugro Pegasus has 
received full navigation licensing from the UAE 
Ministry of Energy and Infrastructure.
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The company’s development of a USV for surveying pur-
poses began in 2016, focusing on creating a robust ship-
to-shore connectivity link that eventually allowed Fugro 
to become comfortable with remotely controlling and 
operating assets over large distances. Fugro’s extensive 
experience in remote positioning laid the foundation for 
the successful implementation of USV technology.

A key aspect of this transformation is that entire survey 
scopes can now be performed without sending a single 
person offshore. Instead, teams acquire vital geodata 
from onshore facilities using USV technology. Over the 
years, Fugro has strategically expanded its global net-
work of remote operations centers (ROCs) to support 
USV operations worldwide. These onshore ROCs serve 
as command hubs for real-time monitoring and control 
of USVs, enabling continuous data collection and anal-
ysis without the constraints of crew rotations or weather 
conditions.

By centralizing command and data management, 
Fugro optimizes resource allocation and operational lo-
gistics, ensuring seamless integration of USVs into their 
broader suite of geodata acquisition services. Further-
more, the collected data are processed, analyzed and 
swiftly shared with clients through cloud-based solu-
tions, enhancing efficiency and client satisfaction.

Fugro’s journey in developing USVs began through 

strategic partnerships and a strong commitment to in-
novation in maritime technologies. These partnerships 
marked the beginning of a significant transformation in 
Fugro’s approach to marine surveying. A transformation 
that has led to entire survey scopes being performed 
without sending a single person offshore.

Types of USVs
Around 2019, Fugro introduced its first USV, named 

“Blue Shadow.” Specifically designed for marine site 
characterization services, the Blue Shadow excels in 
high-speed hydrographic and bathymetric surveys, pro-
viding detailed mapping of the seabed. Its compact, 9-m 
wave-piercing design ensures greater weather tolerance, 
allowing it to operate in high-sea conditions for multiple 
days without interruption. It can operate in full autono-
my, semi-autonomy, or by remote control, making it ide-
al for coastal and offshore projects where efficient and 
accurate data collection are essential. The Blue Shadow 
is also highly flexible and can be configured with other 
payloads to meet different operational needs, and it is 
suited to operate as a force multiplier with a parent ves-
sel (with one or more USVs) to increase data collection 
efficiency. 

Building on this foundation, Fugro has expanded its 
fleet with the Blue Essence, a 12-m USV designed spe-

One of Fugro’s ROCs, from which USVs can be controlled remotely.
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cifically for marine asset integrity services. Its modular 
design features advanced sensors and communication 
systems, allowing it to perform a wide range of tasks. 
Primarily used for subsea inspections, it also supports 
construction projects and conducts geophysical surveys. 
Operated from Fugro’s ROCs, the Blue Essence enables 
24/7 monitoring and real-time geodata transfer. Unlike 
the Blue Shadow, the Blue Essence can be deployed in-
dependently, without the need for a parent vessel.

The Blue Essence features the Blue Volta, a com-
pact and powerful electric ROV (eROV) designed for 
subsea inspections. Capable of operating to depths of 
450 m when deployed from a USV, it can capture both 
high-definition video and detailed multibeam echo-
sounder (MBES) data of subsea structures.

The latest USV addition, the 18-m Blue Eclipse, fur-
ther advances Fugro’s capabilities. It is built for over-the-
horizon operations and is equipped with a 360° camera 
with night vision, radar, and advanced situational aware-
ness software. It ensures efficient data acquisition and 
real-time transfer for rapid decision making.

The Blue Eclipse will be equipped with the Blue Amp 
eROV, a fully electric ROV that is bigger, more powerful 
and has a larger payload capacity compared to the Blue 
Volta. It uses over 30 kW of power for remote inspections 
and light interventions. Operating to depths of 500 m, it 
features advanced sensors and a 4K smart vision system, 
enhancing offshore operational efficiency.

Fugro’s fleet of USVs and advanced eROVs offers ef-
ficient, flexible, and sustainable solutions for offshore 

and nearshore operations, reducing risks associated with 
human involvement, thus promoting safer and more en-
vironmentally friendly marine operations.

Engagement with Regulatory Bodies 
And Industry Stakeholders

Fugro prioritizes engaging with regulatory bodies and 
industry stakeholders to advocate for the development of 
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standards and protocols that ensure the safe and respon-
sible deployment of uncrewed surface vessels. This pro-
active and collaborative engagement benefits operational 
readiness and underscores Fugro’s expertise in shaping 
the future of marine surveying and exploration.

Despite the absence of a unified regulatory frame-
work, Fugro works diligently to obtain necessary ap-
provals from various governmental authorities. The Blue 

Essence has already obtained clearance to operate fully 
remotely in U.K. waters, which significantly aids in gain-
ing acceptance in other countries, though it is not yet a 
universally recognized standard. Nevertheless, the Blue 
Essence is now the largest USV to operate with unrestrict-
ed access, supporting marine projects further offshore 
and enhancing safety and environmental performance. 
This achievement highlights the need for standardized 
regulations to facilitate consistent operational conditions 
worldwide.

The Role of USVs in Seabed Mapping and Inspection
Seabed mapping is crucial for offshore energy devel-

opment, infrastructure planning and risk management. 
Traditionally, geophysical vessels have been used for this 
purpose, but the introduction of USVs marks a significant 
leap forward. USVs deliver the same quality high-reso-
lution bathymetric data and detailed seabed imagery as 
traditional vessels while offering numerous advantages.

USVs can eliminate the need for large geophysical 
vessels in various projects, reducing carbon footprints 
and enhancing efficiency and safety. USVs can also exe-
cute inspection surveys, traditionally conducted by div-
ers, and operate in harsher environments compared to 
traditional geophysical vessels, positively impacting proj-
ect schedules.

The acquired geodata from USVs are essential for the 
safe and efficient installation of subsea infrastructure, 
such as offshore wind turbines and carbon capture, utili-
zation, and storage (CCUS) related pipelines. 

A notable example is Fugro’s operation in the North 
Sea, where a USV has remotely inspected over 40 km 
of pipeline. Utilizing advanced multibeam and sub-bot-
tom profilers, Fugro provided critical insights into seabed 
conditions, supporting the maintenance of the subsea in-
frastructure.

Furthermore, USVs, coupled with eROVs, offer op-
timized solutions for inspection and survey tasks, with 
real-time data transfer to onshore teams. This integration 
allows for faster decision making and efficient project 
management. 

In 2023, Fugro’s Blue Essence USV, equipped with the 
Blue Volta eROV, successfully completed the first-ever 
fully remote inspection of wind farm assets. This project 
highlighted the capability of USVs to perform operations 
and maintenance surveys in harsh marine environments, 
providing real-time data to clients while reducing carbon 
emissions. 

Innovation in Data Management
Fugro’s USVs are equipped with real-time data trans-

mission capabilities, enabling continuous updates and 
immediate access to survey results from remote loca-
tions. This capability not only streamlines operational 
workflows with the client but also improves crew col-
laboration, as the captain, data processors and surveyors 
are all located in the same office. This facilitates faster 
response times and adaptive survey planning. As the de-
mand for high-resolution geodata continues to grow, Fu-
gro remains dedicated to advancing sensor technology 

Left: Fugro’s Blue Essence USV with Blue Volta 
ROV. Right: Fugro’s Blue Eclipse USV with Blue 
Amp ROV. (Below) The Fugro Orca, a Blue Es-
sence USV, operating in the North Sea for an 
offshore wind farm inspection.
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and data processing methodologies to meet the evolving 
needs of global marine industries.

The adoption of a cloud-based data management and 
engagement platform, Fugro’s VirGeo, significantly en-
hances the ease of data management for clients. VirGeo 
offers a single source for accessing and organizing var-
ious data streams throughout a project’s life cycle. This 
platform enables real-time access to geodata, facilitating 
seamless collaboration among geoscientists, engineers 
and project managers. By leveraging VirGeo, clients ben-
efit from enhanced data security, scalability and accessi-
bility, ensuring they receive accurate, actionable insights 
promptly to make informed decisions.

Environmental Stewardship
In 2020, Fugro introduced a net-zero roadmap, aim-

ing for net-zero carbon emission operations by 2035 for 
Scope 1 and 2 (direct vessel emissions and indirect emis-
sions, e.g., from purchased electricity). A significant step 
in this direction is the ongoing rollout of USVs.

Data acquisition through USVs from remote oper-
ation centers contribute up to 95 percent less carbon 
emissions than traditional vessel operations while signifi-
cantly reducing human exposure to hazardous environ-
ments. This initiative highlights Fugro’s dedication to sus-
tainability and its commitment to advancing the science 
of the oceans, affirming its role as a leader in sustainable 
maritime operations.

Prospects and Industry Leadership
Looking ahead, Fugro remains committed to pushing 

the boundaries of remote and autonomous technology 
through ongoing research and development initiatives. 
Emerging technologies such as underwater LiDAR and 
hyperspectral imaging are poised to further enhance Fu-
gro’s remote capability to capture detailed subsurface 
data and conduct comprehensive environmental assess-
ments, such as environmental DNA (eDNA) sampling. 
By staying at the forefront of technological innovation, 
Fugro aims to continuously improve the accuracy, effi-
ciency, safety and sustainability of marine survey oper-
ations. ST

Ivar Josselin de Jong is the strategy and commercial director for Blue Robot-
ics at Fugro. With decades of maritime sector experience, including more 
than 15 years with Fugro, he’s focused on delivering USV-based robotic 
solutions that will enable faster, safer, and more sustainable offshore survey 
data acquisition and analysis.

Lex Veerhuis is the commercial manager for USV and Remote Working at 
Fugro, responsible for the commercial success of Fugro’s fleet of USVs in 
Europe. A civil engineer with a master’s degree in flood risk, he’s worked 
in numerous operations, business development and commercial roles since 
joining Fugro in 2016.

Joppe Born is the global PR manager at Fugro, specializing in strategic com-
munications and corporate messaging. A civil engineer with a master’s in 
aerospace engineering, he leverages his expertise to highlight Fugro’s inno-
vations in geodata intelligence and sustainable marine operations.

USVs with deployable ROVs can conduct inspection and 
seabed mapping activities around offshore wind farms.
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In the world of geophysical surveying, the exploration 
and mapping of underwater features have traditional-

ly been fraught with challenges. Dangerous conditions, 
high costs, and the limitations of manned missions have 
often hampered efforts to uncover the secrets beneath 
our planet’s vast oceans, rivers, and lakes. However, re-
cent advancements in unmanned surface vehicles (USVs) 
are revolutionizing the field, offering new opportunities 
for comprehensive and efficient geophysical surveys.

A New Era of Surveying 
Traditional geophysical surveys rely heavily on 

manned vessels, which are expensive to operate and 
often limited by weather conditions and the availability 
of skilled crew members. The advent of USVs address-
es these challenges head-on. These unmanned platforms 
can operate continuously, navigate through rough seas, 
and access areas that are too dangerous or difficult for 
manned vessels to reach. 

Uncharted Waters
Revolutionizing Geophysical Surveys with Autonomous USVs

By Dave Jones • Emma Grant

SELKIE is available in 7- and 9-m configurations, powered by diesel engines.
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SELKIE: Autonomous Unmanned Survey 
The SELKIE class is a new series of cutting-edge USV. 

These state-of-the-art vehicles, developed by Sea Ma-
chines Robotics, are revolutionizing marine geophysi-
cal surveys. Equipped with advanced multibeam sonar 
systems, GNSS navigation and a suite of environmental 
sensors, SELKIE can conduct detailed surveys of under-
water environments autonomously. SELKIE is available in 
7- and 9-m configurations, powered by diesel engines. 
Both SELKIE sizes are survey ready, designed to support 
a wide range of geophysical survey equipment and sen-
sors, including multibeam echosounders, side scan so-
nars, magnetometers, and sub-bottom profilers. 

At the heart of SELKIE is the SM300 Autonomous 
Command and Control System. With over 20,000 hr. 
of on-water testing and real customer usage hours, the 
SM300 is a proven autonomous solution deployed glob-
ally. SM300 integration grants SELKIE robust collision 
avoidance capabilities, allowing it to operate in dynamic 
waterways and maneuver around other vessels that pose 
a hazard to navigation according to COLREG rules 13 
to 17, as well as following pre-planned missions auton-
omously without the need for human intervention. SEL-
KIE can also be optionally manned for traditional survey 
operations, providing maximum operational flexibility. 
SELKIE includes another element of marine technology, 
enabling higher quality of survey work: Each SELKIE is 
outfitted with a Seakeeper anti-roll gyro stabilization to 
ensure smooth operations in rough seas. The gyro stabi-
lization effect offers over 90 percent reduction in vessel 
roll, which benefits survey data quality and operability in 
adverse sea conditions. 

Advantages of USVs 
Risk Mitigation for Survey Personnel. One of the pri-

mary applications of SELKIE is mapping underwater geo-
logical features. Whether identifying potential oil and gas 
reserves, studying the seafloor for placement of offshore 
wind turbines and export cables, or assessing channel 
and harbor depths for safe navigation, the data collected 
by this USV is invaluable. The vehicle’s high-resolution 
multibeam sonar provides detailed images of the seabed, 
revealing structures and formations with unprecedented 
clarity. 

Safety is another critical concern in survey operations. 
Hazardous marine environments, whether it be extreme 
weather patterns, high-flow currents, or dangerous bod-

ies of water, such as hydroelectric plants or toxic waters, 
can hinder survey operations and put survey personnel at 
unnecessary risk. More and more clients are mandating 
the use of USVs to limit exposure of personnel to ma-
rine hazards. By letting autonomous technology perform 
the “dull, dirty and dangerous” tasks that humans would 
otherwise have to do, USVs can mitigate risks and keep 
survey personnel safe. 

Efficient Mobilization. Preparing the vessel and 
equipment for a new survey operation requires time and 
extensive effort. If mobilizing a vessel of opportunity, the 
specific arrangement of the boat must be accommodated 
for and detailed measurements taken to provide offsets 
from a central reference point. This process is known as 
dimensional control. By employing USVs such as SELKIE, 
the craft can be transported in a standard shipping con-
tainer to a local port and be ready to go to work almost 
immediately. (SELKIE can be mobilized on a road-worthy 
trailer that fits within a standard 40-ft. CONEX box.) The 
ability to get to work quickly saves many days of sourcing 
components, fabricating specialized mounts, and inter-
facing various systems. This rapid mobilization process 
results in significant cost savings. Sensor manufacturers 
are also building systems that are more autonomous 
friendly, for example, by eliminating switches that must 
be manipulated by hand. 

Reducing Costs via Force Multiplication. Survey com-
panies often participate in a competitive bidding process 
to win work. Technology such as SELKIE enables them 
to bid more efficient operations by reducing personnel 
costs and saving time, enabling them to gain an advan-
tage when preparing proposals. 

One major advantage of USVs is their ability to act 
as force multipliers. By having a mothership and one 
or more USVs, or just multiple USVs operating auton-
omously, survey time is drastically reduced. This is criti-
cally important when weather is a factor, such as in the 
Arctic where seasonal weather conditions allow a short 
window in which to conduct surveys, or during the fall 
and winter in the mid-latitudes where frequent frontal 
systems produce sea conditions that limit on-water oper-
ations. By multiplying the sensors in the water collecting 
data, total project time can be cut in half. 

Regulations and Safety 
While there is not yet a single unified global struc-

ture for the deployment of USVs, the IMO is on track to 

“One major advantage of USVs is their ability to act as force multipliers ... 
This is critically important when weather is a factor”
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develop a MASS (Maritime Autonomous Surface Ships) 
Code to safely integrate USVs into global maritime oper-
ations by 2028. 

Meanwhile, operation of unmanned vessels is still 
being successfully and legally carried out worldwide in 
close coordination with local authorities as USVs gain 
popularity as a safer and more ef� cient method of survey. 

Beyond Geophysical Surveys 
While geophysical surveys remain a primary focus, 

the versatility of USVs such as SELKIE extends to a range 
of other applications. 

Environmental monitoring, marine biology studies 
and even underwater archaeology can all bene� t from 
the capabilities of these autonomous vehicles. By equip-
ping USVs with specialized sensors, researchers can 
gather data on water quality, track marine life, and ex-
plore submerged cultural heritage sites. 

Additionally, USVs have defense applications, such as 
security and surveillance operations, for instance, moni-
toring waterways for human traf� cking and the transpor-
tation of illegal drugs. 

The use of USVs also aligns with global efforts to pro-
tect marine environments. By minimizing the need for 
large, intrusive vessels, these unmanned systems reduce 
the environmental footprint of research missions. More-
over, their ability to operate in remote and sensitive areas 
without disturbing the ecosystem makes them an ideal 
tool for conservation projects. 

Looking Ahead 
The future of geophysical surveys is undoubtedly be-

ing shaped by the advent of USVs. As technology con-
tinues to advance, these platforms will become even 
more capable and accessible, opening new frontiers for 
exploration and research. For geophysicists working for 
survey companies or energy developers, the possibilities 
are limitless. 

The integration of unmanned surface vehicles into 
geophysical survey operations represents a signi� cant 
leap forward for marine science. By overcoming tradi-
tional limitations and offering new avenues for research, 
USVs are unlocking the mysteries of the deep, one sur-
vey at a time. As we continue to push the boundaries of 
exploration, these remarkable vehicles stand at the fore-
front, guiding us toward a deeper understanding of the 
world beneath the waves. ST

Dave Jones has more than a decade of experience working in hydrography, 
both in the � eld and as a project manager, spending the last six years in 
business development for the autonomous surface vehicle market. Jones 
served 22 years on active duty in the U.S. Navy’s oceanography community.

Emma Grant holds a bachelor’s in communication arts from Chulalongkorn 
University. Starting in media and entertainment, she transitioned to market-
ing and is now the marketing lead at Sea Machines Robotics, overseeing all 
activities, with a specialization in blending data-driven and creative digital 
marketing strategies.
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The vastness of our oceans poses significant challeng-
es for continuous and comprehensive monitoring. 

Traditional methods, such as moored buoys, have been 
instrumental in collecting oceanographic data but come 
with limitations in terms of mobility, deployment com-
plexity and cost.

Oshen’s fully autonomous, wind-driven micro-ves-
sels, with their advanced sensing capabilities, offer a 
flexible and cost-effective solution for ocean data collec-
tion and exploration, enabling environmental monitor-
ing over vast oceanic regions.

Moored and drifting buoys have long been the stan-
dard for ocean data collection, providing valuable infor-
mation on wave heights, sea surface temperatures and 
meteorological conditions. However, they are either sta-
tionary, limited by their fixed positions, or simply drift off 
and become redundant. Both are expensive to deploy, 
and moored buoys are costly to maintain. 

In contrast, Oshen’s micro-vessels offer many advan-
tages and solutions to these challenges. They are self-de-
ployed, able to cover large areas and can station-keep 
when needed.

Ocean Sensing Micro-Vessels
Fully Autonomous, Wind-Driven Surface Drones Gather Data

By Anahita Laverack

Micro-vessel in Plymouth Sound, where Oshen is based.
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Changing the Status Quo
Unlike moored buoys, which are anchored to a specif-

ic location, Oshen’s micro-vessels integrate cutting-edge 
technology to ensure efficient and reliable data collec-
tion. The use of wind for propulsion and solar panels for 
powering onboard sensors ensures sustainable and envi-
ronmentally friendly operation. The vessels are equipped 
with sensors for meteorological data, oceanographic 
measurements, visual monitoring and passive acoustic 
monitoring (PAM).

Designed for simplicity, a single person can deploy 
the vessel from a small boat or even from shore, enabling 
rapid, cost-effective and flexible deployment. Compared 
to the large ships required for moored buoys, this is a 
significant advantage.

The micro-vessels have undergone rigorous testing to 
ensure they can withstand harsh ocean conditions and 
deliver reliable performance. They have been successful-
ly tested in conditions with sustained winds of 25 kt., 
gusts up to 40 kt. and in steep 2.5-m-high waves. The 
micro-vessels can transit to various waypoints on their 
missions and then return back to be collected. Addition-
ally, they are capable of completing missions exceeding 
100 km with zero intervention, demonstrating robustness 
and endurance.

Typical Mission
To illustrate the capabilities of our micro-vessels, let’s 

follow a typical mission from planning to data collection. 
We embark with defining the mission objectives. Collab-
orating closely with our clients, we determine the opti-
mal sensor payload and mission duration. For instance, 
a research team interested in studying wave patterns and 
meteorological conditions in a marine protected area 
might choose a suite of metocean sensors. Alternatively, 

an organization monitoring marine mammal populations 
might opt for a keel-mounted hydrophone to capture 
acoustic data. This initial stage ensures the mission aligns 
perfectly with the client’s research goals.

Next, clients select how they wish to use our mi-
cro-vessels. We offer three options: purchase, lease or 
data as a service. Regardless of the chosen method, our 
team ensures a smooth onboarding process, including a 
short training course and introduction to our user-friendly 
mission planning software.

Once the mission is set, the micro-vessel is deployed. 
The vessel performs a series of pre-planned waypoints, 
collecting data in real time. Equipped with advanced GPS 
and communication systems, the vessel sends data back 
to the client through our online dashboard. This real-time 
data transmission enables researchers to monitor the 
progress of the mission, make adjustments if necessary, 
and analyze data as they are collected. This capability 
is especially valuable for long-term monitoring projects, 
where immediate access to data can inform ongoing re-
search and decision-making processes.

Future Directions and Innovations
The versatility and advanced capabilities of Oshen’s 

micro-vessels open up a wide array of applications in 
ocean sensing and seafloor engineering. Continuous 
monitoring of ocean temperatures, salinity, and oth-
er parameters provides critical data for understanding 
climate change and the impact it is having on marine 
ecosystems. Passive acoustic monitoring enables the de-
tection and tracking of marine mammals, aiding in the 
conservation of endangered species and understanding 
their behaviors and migration patterns. Additionally, data 
collected by our vessels can support sustainable fisher-
ies management by providing real-time information on 

Micro-vessel during sea trial.
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fish stocks, breeding grounds, and environmental 
conditions affecting fisheries, as well as giving live 
weather data for forecasting.

As we look to the future, Oshen is committed 
to continuous innovation and expanding the ca-
pabilities of our micro-vessels. One area of focus 
is enhanced data analytics, leveraging artificial 
intelligence and machine learning to provide 
deeper insights from the collected data, enabling 
predictive analytics and more informed decision 
making. Developing strategies for deploying large 
fleets of micro-vessels to create extensive sensor 
networks, thus providing unprecedented coverage 
and resolution of ocean data, is another key area 
of focus. Incorporating new sensors and technol-
ogies to expand the range of data collected will 
further enhance the utility of our micro-vessels.

Conclusion
Oshen’s fully autonomous, wind-driven ro-

botic vessels represent a significant advancement 
in ocean sensing technology. By overcoming the 
limitations of traditional moored buoys, our mi-
cro-vessels provide a flexible, cost-effective, and 
powerful solution for continuous monitoring of 
oceanic and meteorological conditions. Through 
detailed planning, versatile deployment options, 
and real-time data transmission, we empower 
researchers and organizations to gain deeper in-
sights into the marine environment. As we contin-
ue to refine and expand our technology, Oshen is 
committed to transforming ocean monitoring and 
contributing to the preservation and understand-
ing of our oceans.

In summary, Oshen’s wind-driven robotic ves-
sels are ready to alter ocean sensing, offering a 
robust, sustainable, and versatile solution for a 
wide range of applications. Whether for climate 
change research, marine mammal monitoring, or 
live weather data for forecasting, our technology 
provides the tools needed to gather critical data 
and make informed decisions. As we navigate the 
complexities of the marine environment, Oshen’s 
micro-vessels will be at the forefront, leading the 
way toward a deeper understanding and better 
stewardship of our oceans. ST

Deployment of micro-vessel.

Holding a degree in aeronautical en-
gineering from Imperial College Lon-
don, Anahita Laverack completed her 
master’s in the design and navigation 
of transatlantic autonomous micro-ves-
sels. In early 2022, she founded Oshen, 
a startup focused on the mass deploy-
ment of autonomous micro-vessels 
for ocean data collection. Oshen’s 
micro-ASVs offer the potential for per-
sistent, low-cost monitoring in various 
applications, from meteorological data to marine conservation. 
She currently oversees Oshen’s strategic development and hard-
ware design, applying her specialized knowledge to advance au-
tonomous marine sensing technologies.
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With offshore wind installations surging to meet am-
bitious renewable energy goals, the wind power 

industry is experiencing unprecedented growth across 
maritime environments.

In the U.S. alone, offshore wind capacity approved 
for construction by the federal government grew 800 
percent: from 0.93 gigawatts to 8.3 GW in 2023. In Eu-
rope, the volume of new offshore installations is grow-
ing: Last year, it was a record 3.8 GW. Plus, a significant 

amount of the global offshore capacity will come from 
the Asia-Pacific region, with southeast Asian countries 
having almost five times more prospective offshore wind 
power than prospective onshore wind in the ASEAN re-
gion. 

As developers push farther offshore to access better 
wind resources, they venture into increasingly harsh 
marine environments. Consequently, the offshore wind 
industry carries substantial safety risks that must be pro-

Offshore Wind Safety 

Improved Weather Intelligence Facilitates Operations

By Mikko Nikkanen

Proactive weather safety planning facilitates technicians’ access to offshore 
wind turbines by helicopter or crew transfer vessel, both of which are highly 
exposed to winds, waves, poor visibility and lightning. 
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actively managed to avoid accidents, expensive delays or 
canceling operations altogether. 

A recent study reviewing health and safety in the 
offshore wind sector revealed some alarming findings. 
The researchers found that injury rates for offshore wind 
workers are four times higher than in the mature offshore 
oil and gas industry. Many of these incidents are direct-
ly tied to hazardous weather exposures during transfers, 
maintenance operations and emergency response sce-
narios. Even worse, risk exposure to workers is expected 
to increase due to the industry’s growth and advancing 
technology. 

However, technology can also help improve safety 
across offshore operations. By reducing the “forecast 
accuracy gap” in remote maritime areas via enhanced 
weather monitoring, alerting and forecasting capabili-
ties, operators can make better informed decisions that 
protect personnel working in an inherently dangerous 
environment. Advancements in weather data collection, 
modeling and decision support tools provide a viable 
pathway to mitigate the industry’s weather vulnerabili-
ties.

Current State of Offshore Safety Challenges
Inclement weather conditions constantly threaten 

offshore energy operations and employee safety. High 
winds, turbulence, towering waves, storms, sea fog, and 
lightning can derail critical activities and endanger hu-
man lives. The remote nature of these operations, often 
nearly 30 mi. from shore, compounds the risks by hin-
dering emergency response. 

A recent study, published in Renewable and Sustain-
able Energy Reviews, identified several key challenges 
making the sector more susceptible to weather hazards 
compared to oil and gas. One is remote work sites: Off-
shore wind turbines are often installed in clusters far 
from land, complicating routine maintenance access and 
urgent medical evacuations when incidents occur. Any 
weather-related delays can prove catastrophic.

Second is data scarcity: There is a lack of robust 
weather observation networks or weather radars cover-
ing prime offshore wind areas. With few offshore buoys 
and prominent gaps in satellite coverage, meteorological 
model accuracy suffers.

Third is personnel transfers: Technicians access tur-
bines by helicopter or crew transfer vessel, both of which 
are highly exposed to winds, waves, poor visibility and 
lightning. Any adverse weather events can quickly make 
crew transfers unsafe. 

Fourth is harsh marine conditions: Wind farms are 

Visibility restrictions from fog can heavily impact vital helicopter and crew 
transfer vessel operations.
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pushed into progressively deeper waters with unobstruct-
ed fetches, exposing infrastructure to unprecedented 
extreme wind, waves, currents and other punishing ele-
ments, such as Arctic icing.

Fifth is localized effects: Microscale low-level jets, tur-
bulence, fog and thunderstorm patterns vary substantially 
in areas just a few miles apart, making blanket forecasts 
unreliable for specific sites, especially as projects inch 
farther away from coastlines.

Sixth is profit pressures: As a still maturing sector, 
offshore wind has lower profit margins compared to off-
shore oil and gas, increasing the temptation to “push op-
erational limits” in unfavorable weather that could com-
promise safety.

Overall, these significant offshore challenges elevate 
the need for better weather intelligence to facilitate pro-
active planning and real-time decision making to ensure 
safety. 

The Importance of Comprehensive 
Offshore Weather Awareness

Reliable weather monitoring and forecasting under-
pins safe and successful offshore wind operations. Ev-
ery critical offshore wind activity—from construction to 
turbine maintenance to crew changes—requires precise 

weather awareness to proceed safely. Comprehensive 
meteorological data allows operators to make informed 
decisions that avoid unnecessary risks to personnel and 
assets.

On the construction and maintenance front, accurate 
short-term nowcasts and wind gust alerts help plan crane 
operations and ensure worker safety on turbine decks 
and platforms. Visibility restrictions from fog can heav-
ily impact vital helicopter and crew transfer vessel op-
erations. Lightning nowcasts are critical for temporarily 
halting external work and keeping helicopters grounded 
to prevent dangerous strikes. Longer-range temperature, 
humidity and wind forecasts enable efficient scheduling 
by pinpointing ideal takeoff and landing windows for he-
licopters and optimal times for crane lifting. 

Once an offshore wind farm is active, constantly up-
dating wind speed, wind shear, and wind direction data 
is paramount for safe helicopter approaches and depar-
tures to helidecks and helipads. Met ocean parameters 
such as wave height, wave direction, and other marine 
conditions must be closely monitored to facilitate safe 
boat crew transfers and vessel movements.

Additionally, meteorological data integration with 
monitoring and control systems allows for automated 
safety procedures to be triggered. For example, a com-
puterized shutdown and evacuation process could be 
initiated if a lightning or severe thunderstorm track was 
detected within a predefined radius. Accurate meteoro-
logical data feeds based on real-time situational aware-
ness permit these protective measures well before man-
ual intervention. 

Avoiding costly downtime from overconservative 
“safety stand-downs” is another significant benefit of 
higher weather forecasting accuracy. With comprehen-
sive atmospheric intelligence, operators can ensure their 
safety practices are soundly based on actual threats—not 
overly broad precautions that unnecessarily disrupt op-
erations. 

While the offshore wind industry has made great 
strides in technological innovation for energy produc-
tion, the need for dedicated research into improving op-
erational meteorology and safety capabilities represents 
a critical gap. Closing the offshore “forecast accuracy 
gap” through enhanced on-site observations, improved 
modeling and real-time decision support tools can pay 
immense dividends in preventing safety incidents, un-
planned downtime and associated costs. 

Boosting Offshore Safety with Weather Information
To elevate safety, the offshore wind sector must evolve 

beyond simply relying on generalized public weather 
forecasts intended for coastal areas. These regional fore-
casts lack the high-resolution, localized insight required 
for secure offshore operations amid rapidly evolving mi-
croclimates around each wind farm. Shrinking the fore-
cast accuracy gap necessitates more observational data 
points and advanced modeling focused on the unique 
offshore environment.

Comprehensive technology solutions, such as Vaisa-
la’s Offshore Weather Awareness, can deliver that miss-
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ing weather intelligence. The turnkey system combines 
robust weather sensors and monitoring equipment in-
stalled directly on offshore platforms, collecting, integrat-
ing, and visualizing hyperlocal meteorological and envi-
ronmental measurements of all atmospheric parameters 
crucial for maritime operations to support critical safety 
practices. Designed to include complete sensor integra-
tion, data collection and storage, the full-scale solution 
can also be equipped with modern weather forecast and 
lightning data APIs for more holistic situational weather 
and environmental insights. Plus, a wide range of wire-
less and cable communication options enables � exible 
positioning of the instruments, interfacing with vessel in-
formation systems and data transmission to offshore and 
onshore users over web interface. 

In addition to traditional sensors for wind, tempera-
ture, pressure, humidity, precipitation and cloud data, 
the system includes LiDAR-based remote wind sensing 
technology. This pulsed laser-based sensing provides 
continuous high-de� nition wind pro� le data that can re-
veal microscale phenomena and atmospheric boundary 
layers missed by more coarse weather models. Lightning 
detection and weather radar also identify and track po-
tential convective threats as they develop over the larger 
areas of ocean.

This high-� delity data originating at offshore sites 
powers substantial safety enhancements through im-
proved forecasts and real-time weather monitoring. Lo-
cal forecasts calibrated from on-site observations replace 
the general guidance with turbine-speci� c intelligence 
on approaching weather hazards, their severity, timing 
and anticipated duration. This unprecedented level of 
foresight for offshore conditions allows proactive plan-
ning to mitigate risks before threats arise.

Weather Insights Strengthen Offshore Operations
The bene� ts of hyperlocal meteorological data tai-

lored for offshore wind operations are clearly illustrated 
by a recent project in France’s burgeoning offshore sec-
tor. The engineering � rm Wärtsilä selected an advanced 
Environmental Monitoring System (EMS) for its client’s 
new 480-MW Saint-Nazaire offshore wind farm substa-
tion. 

To achieve comprehensive environmental awareness, 
Wärtsilä integrated the rack-mounted Vaisala Maritime 
Observation System AWS430 with associated sensors 
and Vaisala Helideck Monitoring Software for data re-
porting, alarms, and weather and environmental data 
display. Combining the system’s hyperlocal multiparam-
eter data with meteorological modeling produces a con-
tinuous high-resolution depiction of evolving conditions 
at the offshore site. 

Real-time monitoring of winds, gusts, wind shear, 
cloud ceilings, precipitation timing and intensity, and 
wave period and height alerts operators to threats, such 
as low clouds, heavy precipitation, lightning, wind shifts 
and storm system approaches, well in advance. This 
forewarning facilitates intelligent risk mitigation: from 
ceasing exposed maintenance activities to initiating full 
evacuation procedures if needed before severe weather 
strikes. 

The result is that the French offshore wind farm main-
tains safe operating practices and high productivity by 
harnessing the power of targeted weather intelligence 
to close the forecast accuracy gap in these remote, da-
ta-sparse areas. As the industry grows, implementing 
dedicated offshore meteorological systems will be par-
amount to maintaining a strong safety posture amid the 
harsh offshore climate realities.

Vaisala’s WindCube offers � exible and accurate wind measurement.
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Weather Data for Safer Offshore Environments
Proactive weather safety planning will only become 

more critical with the offshore wind sector continuing 
its rapid growth into higher winds, deeper waters and 
harsher conditions. Addressing the industry’s elevated in-
jury rates and adverse weather vulnerabilities must be a 
top priority.

The good news is that solutions already exist to en-
hance offshore wind farm safety through targeted weath-
er intelligence. Offshore operators can substantially 
strengthen safety practices and operational decision 
making by deploying robust observational weather net-
works and integrating hyperlocal high-resolution weath-
er modeling. 

Investing in dedicated offshore meteorological mon-
itoring and prediction systems is essential since gener-
al forecasts cannot provide the granular, site-speci� c 
weather intelligence required for secure operations amid 
rapidly evolving marine weather patterns around each 
wind farm. 

While the offshore wind industry is established as a 
trailblazer in sustainable energy production, it must now 
also lead the way in enhancing safety and ef� ciency in 
operational capabilities. 

Closing the forecast accuracy gap offshore through 
advanced hyperlocal weather detection and prediction 
will bolster its operational safety posture and pay im-
mense dividends by preventing injuries, saving lives, and 
mitigating weather disruptions that can spoil ambitious 
renewable energy objectives. ST

Mikko Nikkanen leads strategy and development 
for Vaisala’s Maritime and Ports segment. He 
established Vaisala’s maritime focus in modern 
weather awareness solutions, bringing 20 years 
of global sales and business development expe-
rience to build innovative solutions with various 
partner ecosystems.

“While the offshore wind industry 
has made great strides in 

technological innovation for energy 
production, the need for dedicated 
research into improving operational 
meteorology and safety capabilities 

represents a critical gap.”
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When it comes to mapping 
new territory, NASA’s re-

cord swamps Lewis and Clark’s. 
And the space agency doesn’t only 
chart other stars and planets—a 
vantage point from space also al-
lows a great view of Earth.

Now, a recent NASA invention 
could allow robots to map our 
planet’s entire seafloor, helping to 
unlock valuable resources while 
protecting marine habitats. While 
the aquatic sonar devices for such 
an operation are not new, they’ve 
been severely hampered by bat-
teries that leave them dead in the 
water.

Based on technology created at 
NASA’s Jet Propulsion Laboratory 
(JPL) in Southern California and 
licensed from the California In-
stitute of Technology, Seatrec Inc. 
of Vista, California, now offers the 
first energy source for subsea ro-
bots that are powered entirely by 
their environment, allowing de-
vices to work in the open ocean 
indefinitely, without any interven-
tion.

After earning his doctorate in 
ocean sciences, Yi Chao took a 
job at JPL to dedicate himself to 
ocean studies. His choice might 
seem counterintuitive, but the 
space agency has made the study 
of Earth, including its oceans and 
ice caps, a major priority, launching dozens of satellites 
with hundreds of sensors to measure sea levels, tempera-

tures, salinity and much more.
“I spent the first 15 years or so 

at JPL studying the ocean from 
space,” said Chao, including a 
career highlight as project scien-
tist for the Aquarius satellite mis-
sion that measured the salinity 
of ocean water. One challenge 
of the mission was to calibrate 
the satellite’s instrument against 
direct measurements of salt con-
tent from sensors that Chao and 
his team had to distribute across 
the oceans. While the satellite ef-
fortlessly whipped around Earth 
many times a day gathering read-
ings, those oceanic distances 
remained stubbornly vast for re-
searchers crossing them by boat.

“We went out to sea for 30 
days,” he said. “We deployed—
and we asked our colleagues in 
universities to deploy—all kinds 
of robotic platforms to collect 
data in the middle of the Atlantic 
Ocean, not only near the surface 
but also below the surface, so we 
can calibrate and interpret what 
we’re measuring from space.”

The experience showed him 
how difficult it remains to ac-
cess many of the world’s open 
oceans, which may lie more than 
a week from the nearest major 
ports, and it taught him about the 
robots that monitor conditions 

there. Their most limiting factor, he learned, is energy, 
especially for underwater sensors that can’t rely on the 

Powering Subsea Robots
Ocean Temperatures Unlock Energy for Sensors at Sea

By Mike DiCicco

Two of Seatrec’s SL1 modules are attached to a 
robotic float. The modules generate power from 
changes in volume undergone by phase-change 
materials as the float rises from colder deepwa-
ter to warmer surface water. By adding a second 
module, the operator doubles the available energy. 
(Credit: Seatrec Inc.)
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renewable energy that’s available at the surface from the 
Sun, wind and waves. All subsea robots are currently bat-
tery operated, and when the battery dies, the owner can 
either leave the sensor to become pollution or charge 
the battery on a ship. In the open ocean, that ship costs 
around $50,000 a day and burns tons of diesel fuel.

“I really had an opportunity to know the challenges 
of underwater robotics, and especially energy, and set-
tled on this particular bottleneck that I want to address,” 
Chao said.

Generating Power from Phase-Change Materials
He recruited two JPL colleagues, and they set out to 

build a different kind of power source for subsea robots, 
with funding first from JPL and then from a JPL contract 
with the Navy, which was also interested.

To generate power, they settled on phase-change 
materials, substances that transition between phases—
usually between solid and liquid—at certain desirable 
temperatures. NASA often uses phase-change materials 
to blunt temperature extremes in space, but Chao’s team 
wanted to generate power by taking advantage of the 
change in volume that accompanies a change in phase. 
Most substances, with the exceptions of water and met-
als, expand when they melt and contract when they 
freeze.

“We use the kinetic energy from that volume expan-
sion to spin the motor and then turn the mechanical 
energy into electricity, and now you can recharge your 
battery,” Chao said. It’s an old concept, and it’s basically 
the way a steam engine works, using water’s expansion 
into steam to turn a motor. But the solid-to-liquid transi-
tion creates only about a 10 percent expansion. The chal-
lenge, therefore, is to make the most of the small amount 
of energy it generates. “So every component has to be 
super-efficient,” Chao said. “That’s why people have tried 

this and didn’t think it’s enough energy to convert. We 
are the first to go through the process end to end and 
pick the highest-efficiency components, and eventually 
we can generate a sufficient amount of energy for an un-
derwater robot.”

The robots cause the material’s temperature to change 
simply by rising and falling through the ocean, some-
thing they typically have to do anyway, surfacing to 
determine their position via GPS and transmit the data 
they’ve collected to satellites. The team selected a com-
mon industry-grade paraffin-family material with a melt-
ing point around 50° F, right between the typical deep 
ocean temperature of about 40° F and surface tempera-
ture around 70° F. But that material can be swapped for 
one with a higher or lower melting point depending on 
the environment.

At JPL, the team built and demonstrated a prototype 
float in 2011, followed by an underwater glider that 
operated on the same principle but could also move 
horizontally. Over the next few years, Chao worked on 
exclusively licensing the invention from the California 
Institute of Technology, which manages JPL, and found-
ing Seatrec.

Applications for Power Modules
The company now sells its first power module for 

diving floats, called SL1, to research labs, universities, 
government researchers and the military. But Chao en-
visions a much larger market in the near future, start-
ing with efforts to map the 80 percent of the seafloor 
that remains uncharted today. The military is interested 
in seafloor mapping, he said, especially for submarine 
navigation, but so are companies that drill for oil and gas 
or build wind farms offshore, as well as communications 
companies laying transoceanic internet cables and envi-
ronmental conservation groups that want to learn more 
about the locations of marine habitats.

Mapping all that seafloor by ship would cost billions 
of dollars and require a fleet of hundreds of huge, glob-
al-class vessels, Chao said, noting that only about a doz-
en such ships are actually available for this sort of work. 
Mapping the ocean floor from the surface also requires 
high-powered sonar to cut through noise in the upper 
ocean, whereas a float can dive down to 500 m or deep-
er to map the seafloor with much less energy and lit-
tle disturbance to marine wildlife. “So, we are enabling 
mapping the ocean floor from a subsea platform for the 
first time,” Chao said.

Other markets include companies managing off-
shore operations, from oil wells and wind turbines to 
fish farms, which need underwater sensors to monitor 
conditions and equipment. And anyone laying cables or 
mining for rare Earth elements on the seafloor needs to 
assess the local environment and wildlife.

Weather and climate studies will be another import-
ant application, especially improving hurricane pre-
dictions, whose accuracy and timeliness save lives and 
property. It’s the water temperature 30 or 50 m deep 
that will ultimately fuel or starve a tropical storm, Chao 
said, but it’s not monitored in real time because current 

(From left) Michael Zedelmair and Miles Mallinger, both 
of Seatrec, deploy a float with one of the company’s SL1 
power modules in the Gulf of Mexico before the 2022 hur-
ricane season to collect data that could improve hurricane 
predictions. (Credit: Seatrec Inc.)
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underwater sensors only surface every 10 days or so to 
conserve their batteries. “Many hurricane forecasters and 
oceanographers believe that’s the last missing piece of 
information we need to increase the accuracy of storm 
intensity prediction.”

And he said the company is working on a project to 
out� t � oats with underwater microphones to quantify 
sound in the ocean. These would help cargo ships avoid 
whale strikes and are also of interest to both conservation 
groups and the Navy.

“Once you have energy underwater, there’s a variety of 
use cases you can think about,” Chao said. In all, he said, 
there are already about 4,000 robotic sensors � oating in 
oceans around the world, 1,000 of which expire every 
year due to dead batteries. With an SL1 power source, he 
said, they could not only operate inde� nitely but could 
also transmit data much more often because surfacing 
would generate more energy than it would expend.

Seatrec plans to commercialize a system to power 
underwater gliders using the same solid-to-liquid phase-
change technology. In the future, the company hopes to 
develop a power station that would cycle a liquid-to-
gas phase-change material through ocean depths, cre-
ating an order of magnitude more energy, which could 
recharge more power-hungry robots at sea. And Seatrec 
has a grant from the Navy to deploy a power station on 
Arctic ice, taking advantage of the difference between 
water temperatures and the much colder air above the 
ice.

As the company continues to re� ne the technology, 
Chao said, it can be applied to various temperature rang-
es and applications. “Anywhere you have a temperature 
difference, we can turn that into electricity.” ST

Mike DiCicco is the NASA Spinoff managing editor. 

“The robots cause the material’s temperature to change simply by rising and 
falling through the ocean, something they typically have to do anyway”
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European MCM Project
Exail has been selected to participate in the European 

Extended Mine Counter Measures (E=MCM) project. The 
objective of this consortium project, led by Naval Group 
Belgium, is to establish a future European sovereign ca-
pacity in mine warfare.

Thanks to these new developments, the Toolbox 2.0 
will go beyond the current new generation stand-off 
MCM Toolbox that Exail is developing and will be de-
livering as part of the replacement of the current MCM 
capabilities for the Belgian and Dutch navies. Leveraging 
scalable unmanned autonomous systems and intelligent 
platforms developed by Exail’s teams in both France and 
Belgium, the new functionalities and improvements will 
be smoothly integrated into Exail’s MCM ToolBox offer, 
enhancing operational efficiency and optimizing MCM 
operations. 

Greensea IQ Adds Japan Rep
Greensea IQ has signed on Nippon Kaiyo Co. Ltd. as 

its new international representative for Japan. This stra-
tegic partnership aims to expand the reach of Greensea 
IQ’s Bayonet autonomous underwater ground vehicles 
(AUGV) product line in the Japanese market.

AUGVs are the only vehicles designed to work in the 
surf zone and to depths up to 100 m. 

Equinor to Explore CCS in Denmark
Equinor has been awarded its first carbon capture and 

storage (CCS) exploration permit in Denmark as an op-
erator, together with partners Ørsted and Nordsøfonden. 
The partnership will start surveys to assess if the onshore 
license in the North West Zealand can be developed into 
a safe CO2 storage facility.

Subsea Infrastructure for INGV
MacArtney has partnered with Elettra Tlc to deliver 

critical subsea infrastructure for the Italian National Insti-
tute of Geophysics and Volcanology (INGV), enhancing 
its capacity for environmental monitoring and research.

The scope of this collaboration involves installing and 
connecting a new subsea power, communication and 
data transmission network located 2,200 m deep and 35 
km offshore from Catania, Italy, where INGV will strong-
ly enforce its existing marine site as part of the ITINERIS 
project (Italian Integrated Environmental Research Infra-
structures System).

HydroSurv Partners with Blue Armada Robotics
Blue Armada Robotics, a Polish marine data com-

pany recognized among European Leaders of Offshore 
Renewable Energy by ELBE Alliance, has announced a 
partnership with U.K.-based USV producer HydroSurv 
(Sea Technology, July 2024). As part of this collabora-
tion, Blue Armada has acquired its first USV, a REAV-60, 
marking a strategic move to capture the uncrewed ma-
rine data collection market in the Baltic Sea, with further 

aims to address emerging opportunities through interna-
tional expansion and the ELBE strategic cluster network 
for North America and Asia.

CCS System Retrofit for Cargo Vessels
Value Maritime (VM) is collaborating with Forest-

Wave to retrofit two 10,600 dwt general cargo vessels 
with VM’s advanced emission reducing Filtree EGCS sys-
tem and integrated carbon capture unit. This marks the 
first contract between Value Maritime and ForestWave. 

The Filtree system with CCS technology, capable of 
capturing up to 10 percent of CO2 emissions, will be in-
stalled on the FWN Sea and FWN Sun at the Value Mar-
itime quay in Rotterdam, the Netherlands. 

New CMT Distributor in Singapore
CM Technologies (CMT) has strengthened its global 

sales and distribution network with the appointment of 
Singapore’s Junma Services, a marine engine sales, repair 
and services company, to facilitate increasing demand 
for CMT’s machinery and fluids testing, measuring and 
analysis solutions. Junma Services joins an established 
CMT network of 10 distributors across the Asia-Pacific 
region, with specific responsibility for increasing the 
Germany-headquartered company’s presence across the 
Lion City’s maritime cluster.

The development is part of a wider strategy to ensure 
that all major maritime hubs are stocked with CMT’s 
PREMET range of diesel engine performance optimizers 
to help shipowners and managers curtail their ships’ CO2

emissions in line with carbon reduction requirements.

Two Tugboat Additions to Port of Halifax
Atlantic Towing Ltd., a member of the J.D. Irving Ltd. 

family of companies, and Svitzer have made a joint in-
vestment in the Port of Halifax fleet by acquiring two 
new escort tugboats from the Rastar 3200 series, each 
with 85-ton bollard pull. 

The Port of Halifax has seen substantial growth over 
the past decade, with a marked increase in both the num-
ber of tug jobs and the size of vessels. The new tugboats 
were selected to accommodate the expanded volume. 

Currently, three tugs are permanently stationed in 
Halifax, supplemented by two on-call vessels. The new 
Rastar 3200 vessels will replace the on-call tugs and are 
currently under construction at the Uzmar Shipyard. Op-
eration is expected later this year.

Panama Canal Continues to Grow
The Panama Canal has celebrated the eighth anniver-

sary of its expansion program by announcing an increase 
to its draft and daily transits, all while continuing to man-
age the impact of climate variability and the challenge of 
securing water for the future.

Through an Advisory to Shipping, the Panama Canal 
announced that the maximum authorized draft has been 
raised from 46 to 47 ft. (14.33 m), and increased to 48 ft. 
(14.063 m) in July.

Additionally, a new booking slot for the Neopanamax 
locks will be added August 5, bringing the total number 

international
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of transits to 35 ships per day. The Canal’s continued pro-
gression is informed by the current and projected water 
levels of Gatun Lake and the arrival of the rainy season.

Berth Reno at Port Canaveral
Work is progressing well on an extensive $39 million 

capital improvement project to rebuild Port Canaveral’s 
North Cargo Berth 4 (NCB4). This ambitious project in-
cluded removing the existing functionally obsolete over-
the-water pier, which has been out of service for nearly 
10 years, to replace it with a 981-ft.-long multipurpose, 
multi-user wharf. 

North Cargo Berth 4 is located next to the port’s newly 
rebuilt NCB3, an 880-ft.-long multipurpose berth, which 
went into service June 2023.

Phoenix Assists with Baltimore Bridge Collapse
In March 2024, Phoenix International Holdings Inc. 

was contracted by DonJon Marine shortly after the col-
lapse of the Francis Scott Key Bridge in Baltimore, Mary-
land, for diving support in cleanup and salvage opera-
tions. Phoenix Bayou Vista quickly mobilized a 10-man 
dive team and dispatched its containerized diving sys-
tems with chambers and various required equipment to 
Baltimore to aid in this endeavor. As the only diving con-
tractor with chambers on site, Phoenix was able to offer 
its decompression resources to the other diving contrac-
tors. Phoenix provided post-bridge collapse inspection 
and worked closely with DonJon’s engineers and Sal-

vage Master to determine key cut-point locations prior to 
shearing and diamond wire saw operations.

Phoenix also collaborated with the Maryland State 
Police to assist with recovery operations when remains 
were discovered during these inspections.

AST Networks Expands into NavCom
AST Networks, a provider of advanced maritime IT 

solutions, has expanded into the navigation and commu-
nication (NavCom) system sector. 

As maritime operations become increasingly com-
plex, the need for integrated and reliable navigation and 
communication systems has become more critical. AST 
Networks will integrate state-of-the-art NavCom technol-
ogies with its existing suite of maritime IT solutions.

Svitzer Invests in Brazil Tugboats
Svitzer has signed a contract with Shipyard Rio Ma-

guari for the construction of three new tugboats.
Brazil plays an essential role in the global economy, 

particularly in the trade of grains, oil and metals. As en-
ablers of trade, Svitzer is committed to supporting this 
growth by investing in additional tugboats for its Brazil-
ian fleet.

The three vessels currently under construction are part 
of the 2300 Rampart Series. They have a top speed of 13 
kt., an overall length of 23.2 m and a bollard pull of more 
than 70 tonnes. The vessels will be equipped with Fifi-1 
firefighting capabilities. ST
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OPTIMASS 1400 Coriolis mass 
flowmeter reliably measures mass 
and volume flow, density, and 
temperature for fuel consumption 
monitoring of MGO, MDO, and 
other liquids. The OPTIMASS 1400 
features innovative twin measuring 
tubes, which leverage the Coriolis 
effect to provide highly accurate 
readings across a range of flow con-
ditions and fluid types. KROHNE 
Inc.

High-Amp Electrical Connection
As superyachts and commercial 
vessels continue to increase in size 
and complexity, so do their onboard 
power requirements. To meet these 
requirements, this 200-A ship-to-
shore device is listed to UL 1682 
standards and UL classified. The 
four-pole, five-wire system is 600 
V AC/250 V DC and 50 to 400 Hz. 
Hubbell Marine Electrical Products.

Vessel Management Data
Frugal Propulsion is a cost-, fuel- 
and emissions-saving system for 
large vessels that provides ship-
owners and technicians with data 
on engine performance, emissions, 
and hull efficiency using IoT tech, 
big data, learning algorithms, and 
data visualization. With the soft-
ware upgrade, the system now also 
uses historical data to comprehend 
and contrast the engine’s current 
condition with its initial state to get 
ahead of possible problems. Frugal 
Technologies ApS.

New Voyage Map Features
Nobeltec TIMEZERO’s version 5.1 
for PC software and the iOS app 

includes the most requested fea-
tures: Route Assist, Marine Forecast 
Zones and Rain Radar. Route Assist 
will automatically complete a route 
with set start and end waypoints, 
ensuring it avoids obstructions and 
adheres to safety depths. Marine 
Forecast Zones provide U.S. users 
with comprehensive, meteorolo-
gist-prepared bulletins. Rain Radar 
enables monitoring of the evolution 
of precipitation and storms in near 
real time directly on your chart. 
MaxSea Naval S.L.

Flowmeter for Ship Fuel

Energy Storage for Large Vessels

productdevelopment
For more information on any of these products, visit our website at
www.sea-technology.com/products
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Didn’t get your company 
listed in the Sea Technology 
Buyers Guide/Directory?

Good news - you’re not dead 
in the water. Act now and 
your company listing can 
still be part of the current 
electronic version of the 
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Newcomers section.

Enjoy 24/7 exposure online 
with direct URL and email 
linking directly to your 
website.

DNV type-approved Blue Whale 
marine ESS is a large-scale system 
that complies with the most strin-
gent rules, regulations and safety 
requirements in the industry. Blue 
Whale ESS is designed specifical-
ly for large vessels, such as cruise 
ships, Ro-Pax, service operation 
vessels, and vessels that require a 
large amount of energy. It features 
optimized energy density and a 
flexible, modular design architec-
ture. Corvus Energy.

All-Electric Work-Class ROV
The Seaeye eWROV competes with 
traditional hydraulic ROVs by de-
livering performance equivalent 
to a 250-hp undersea vehicle. The 
eWROV uses limited hydraulic 
systems with minimal oil, which 
reduces the risk of accidentally dis-
charging pollutants into the ocean 
that can harm the surrounding eco-
system. Vicor power modules en-
able efficient power distribution to 
various eWROV subsystems, such 
as thrusters, manipulators and on-
board electronics. Saab UK. 
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Onboard Data Gateway
eSync is a revolutionary onboard 
data gateway designed to meet the 
growing cybersecurity demands of 
a more connected global shipping 
� eet. eSync eliminates the need 
for AVCS-based media on board 
vessels, removing the necessity for 
manual data transfers to the bridge. 
The eSync box, once installed and 
connected to the vessel’s commu-
nication system and to the bridge’s 
ECDIS (regardless of its brand), 
streamlines data management and 
the system’s exposure to manual 
risk. ChartWorld GmbH. 

stored in the cloud, and analyzed 
via a secure web-based application, 
offering deeper insights and analyt-
ics. Chris-Marine AB and DNV.

ROV Control from Any Device
BRIDGE technology is now avail-
able on any device to enable  re-
mote operation of an ROV from a 
permanently stationed location, 
such as a work van, control room or 
of� ce, without the need to be phys-
ically connected to the tether. You 
can control your ROV with a tradi-
tional console, a gamepad control-
ler and laptop, or any other device 
with customizable controls. Deep 
Trekker Inc.

Fish Sonar
Eagle Eye live sonar offers anglers 
the same resolution as seen on Ac-
tiveTarget 2 in a more focused set-
ting, with down and forward views. 
Four sonar views can be seen from 
a single transducer with no module 
needed. Detailed C-MAP charts 
feature Genesis Live, and an en-
hanced IPS screen is visible from 
all angles. FishReveal mode helps 
separate � sh from structures. Low-
rance of Navico Group, a division 
of Brunswick Corp.

Compact Weather Stations
MaxiMet Marine GMX260 is the 
latest in the range of Gill MaxiMet 
compact, integrated, multi-param-
eter weather stations. Typical ap-
plications include: buoys, USVs, 

helidecks and offshore wind farms. 
MaxiMet Marine has enhanced 
marine performance, including: 
environmental protection to IP68 
and IP66 (water resistant, includ-
ing temporary submersion); six-axis 
compass that compensates for tilt 
and provides pitch and roll data; 
and high-quality, solid-state sensors 
that provide reliable, accurate mea-
surement with no moving parts. Gill 
Instruments Ltd.

High-Resolution LiDAR
Galaxy Edge airborne LiDAR de-
livers high-resolution data with 
straight and parallel scan lines and 
an acceleration in scan speed. It 
optimizes for wire detection and 
reduces atmospheric noise and 
processing labor. Galaxy Edge is 
compatible with � xed-wing, pres-
surized aircraft, drone and helicop-
ter platforms. Real-time processing 
delivers point clouds for immediate 
use upon landing. Teledyne Geo-
spatial.

EU Stage V Certi� ed Engine
D16 is a marine engine and after-
treatment system based on the Vol-
vo Penta D16 IMO II. It features 
low fuel consumption and SOx, 
NOx, CO2, and noise reduction 
in one unit, with a � exible layout. 
The engine can also operate on bio-
mass-based hydrotreated vegetable 
oil, which offers even greater re-
ductions in CO2 emissions. Damen 
Sustainable Solutions. ST

Emissions Data Veri� cation

Trust-Ocean is now integrated with 
Veracity, the maritime emissions 
cloud from DNV. This partnership 
will deliver optimal maritime emis-
sions data veri� cation to ensure 
compliance with evolving environ-
mental regulations. Dynamic dash-
boards enable real-time monitoring 
of vessel operational ef� ciency. 
Through the centralized platform, 
ship data are transmitted to shore, 
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and processing of sub-bottom profiler, side scan, 
and magnetometer data. Collect and compare 
data from multiple geophysical survey devices 
using one interface.
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Bridge, Engine Simulators
Kongsberg Digital has a new sim-

ulator contract with Höegh Autolin-
ers, a player in the transportation 
and logistics sector. The agreement 
involves the delivery of K-Sim Nav-
igation and K-Sim Engine simulator 
models, specifically designed for 
training crew on Höegh’s Auro-
ra-class vessels.

The contract underscores the two 
companies’ commitment to support 
sustainability and the energy transi-
tion in the maritime sector. 

Höegh claims its new vessels will 
be the largest and most environ-
mentally friendly pure car and truck 
carriers ever built and will set a new 
standard for more sustainable deep-
sea transportation. 

Kongsberg Digital will develop a 
customized bridge simulation mod-
el of the Aurora vessel, including 
a new engine simulator model for 
crew training in future sustainable 
and hybrid fuel types. 

200-kW PEM Fuel Cell Testing
Blue World Technologies has 

successfully tested the world’s first 
200-kW high-temperature PEM 
fuel cell module. The test was com-
pleted at the newly established test 
facilities in connection to the Blue 
Aalborg Factory, where the fuel cells 
for the system are produced. The 
initial testing results have exceeded 
performance expectations.

With an electrical efficiency of 
up to 55 percent when reaching a 
commercial stage, the fuel cell sys-
tem will typically provide a fuel 
savings of 20 to 30 percent. Addi-
tionally, the system allows for up 
to 100 percent carbon capture for 
utilization in green fuel production 
and storage.

Hybrid Fast Ferry in Sicily
The Italian shipping company 

Liberty Lines has launched a hybrid 
fast ferry in Trapani, Sicily, powered 
by an mtu hybrid propulsion system 
from Rolls-Royce. The 39.5-m-long 
ship has a capacity of 251 passen-
gers, reaches a speed of over 30 kt. 
and will significantly reduce the 

impact of ship operations on the 
environment. The Vittorio Morace, 
built by the Spanish shipyard Astill-
eros Armon, has been classified as a 
“Green Plus” ship by RINA. 

The new member of the fleet, 
named after the founder of the ship-
ping company, is the first of nine fer-
ries that will operate between Sicily 
and the neighboring Aeolian and 
Egadi islands, as well as between 
the Italian mainland, Croatia and 
Slovenia.

The battery-electric part of the 
drive is used for local emission-free 
driving in the harbor area and as a 
booster. Carbon dioxide emissions 
are reduced by the mtu Series 4000 
diesel engines, which can also run 
on the renewable diesel hydrotreat-
ed vegetable oil (HVO). Its use can 
lower the CO2 footprint by up to 90 
percent. Furthermore, the compara-
tively low overall weight of both the 
engines and the hybrid drive system 
contributes to high vessel propul-
sion efficiency, thereby reducing 
fuel consumption and emissions.

Digital Ship Inspection Report
Program Goes Live

The Oil Companies International 
Marine Forum (OCIMF) has con-
firmed that its digitalized Ship In-
spection Report Programme (SIRE 
2.0) is scheduled to go live Septem-
ber 2, 2024 and become the stan-
dard tanker inspection tool for the 
marine industry.

The move to the digitalized in-
spection program means that every 
tanker inspection will be bespoke 
and tailored to the individual vessel 
and its risk profile and will require 
vessel operators and their crew to 
be prepared to respond to any po-
tential inspection question from the 
SIRE 2.0 Question Library. 

Using their intrinsically safe tab-
let devices, SIRE 2.0 inspectors will 
provide a response to each question 
in the inspection’s Compiled Vessel 
Inspection Questionnaire (CVIQ) in 
relation to Hardware, Processes and 
Human Factors. This will provide 
program recipients with inspection 
reports that contain marine assur-

ance data, information and feed-
back with greater detail than the 
existing SIRE reports.

Dual-Fuel Engine Simulator
Wärtsilä has supplied its new 

dual-fuel engine simulator technol-
ogy for Wavelink Maritime Institute 
(WMI), the maritime training arm 
of the Singapore Maritime Officer’s 
Union (SMOU). The navigational 
and technological simulators are 
a central feature of the simulation 
suite at WMI. 

Sustainable fuels will play an in-
tegral role in the maritime industry’s 
goal of achieving net zero in ship-
ping by 2050. An important part of 
this transition requires crew to be 
upskilled to handle these new and 
alternative fuels. 

The Wärtsilä simulator technol-
ogy is specifically designed to train 
seafarers in the latest efficiency con-
cepts and prepare them for operat-
ing with the next generation of ma-
rine fuels. The dual-fuel simulators 
include a virtual reality element to 
replicate realistic scenarios with dif-
ferent fuels and engine types. They 
also incorporate cloud-based simu-
lation combined with WMI’s learn-
ing management system to provide 
blended learning experiences.

Collaboration to Utilize USV 
For Data as a Service

BMT is collaborating with Ocius 
to revolutionize maritime data col-
lection and management. With the 
aim of deploying a fleet of 1,000 
autonomous vessels globally within 
the next 10 years, BMT and Ocius 
seek to provide a persistent and net-
worked system of remote sensors.

The goal is to develop and 
demonstrate the effectiveness of the 
Bluebottle USV for providing data 
as a service (DaaS). The companies 
will focus on codeveloping a com-
mercial data collection and man-
agement model, initially targeting 
environmental monitoring for off-
shore wind development projects. 

The Bluebottle USV offers sus-
tained and persistent operations. Its 
novel propulsion system leverages 
renewable energy sources and sup-
ports long-term operations without 
physical intervention. ST

marineelectronics
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Propulsion, Power for Polish Navy Frigates
The mtu propulsion engines and four marine gen-

sets for the propulsion and power supply of the � rst of 
three new Miecznik multipurpose frigates for the Polish 
Navy are currently being built at Rolls-Royce in Fried-
richshafen, Germany. Four mtu 20V8000 main propul-
sion engines with 8,200 kW each and four mtu 12V4000 
onboard generators with 1,650 kW mechanical power 
each will be installed per ship.

The four main propulsion engines of the CODAD pro-
pulsion system, two per propeller, can be used � exibly in 
different combinations: from single-engine operation for 
slow patrols to high-speed operation at over 20 kt. (37 
km/h) with all four engines. At a cruising speed of 12 kt. 
(about 22 km/h), the Miecznik-class ships have a range of 
around 8,000 nautical mi. (almost 15,000 km).

The four mtu onboard power generators feed the elec-
trical power grid for ship and mission operations inde-
pendently of the propulsion engines. 

The � rst ship of the Miecznik (sword� sh) class is 
scheduled to launch in 2026 and be commissioned in 
2030, with the other two ships to be delivered to the Pol-
ish Navy by 2031.

Resilient Autonomous Systems and 
Workforce Diversity Program

The U.S. Of� ce of Naval Research (ONR) has awarded 
a $7.9 million contract to Benedict College, a historically 
black college, and Integer Technologies to increase the 
cyber resilience of autonomous systems and enhance the 
workforce supporting the defense research enterprise. 

There are two main components of the Resilient Au-
tonomous Systems and Workforce Diversity program. 
One is research into automated cyber-physical security to 
improve the resilience of intelligent autonomous systems 
against cyberattacks. The other is enhancing the defense 
research capacity and STEM curriculum at Benedict Col-
lege to support the development of a highly skilled, tech-
nical workforce trained to meet the specialized technol-
ogy needs of the U.S. Department of Defense.  

Funding from this contract will support the develop-

ment of a master’s degree program in computer science 
and engineering at Benedict College.

German Navy Procures Two More Frigates
The German Navy will receive an additional procure-

ment of two F126 frigates, a � fth and sixth vessel, from 
Damen Naval. The � rst frigate is due to be delivered in 
2028. Ships � ve and six will be delivered in 2033 and 
2034, respectively.

The construction of the two additional F126 frigates 
will also take place entirely in Germany. Work will begin 
in parallel at the German Naval Yards shipyard in Kiel and 
at the Blohm+Voss NVL site in Hamburg. The stern will 
be built at the Peene-Werft shipyard in Wolgast, while 
the foreship will be manufactured in Kiel and joined to 
the stern there. The vessels will then ship to Hamburg for 
� nal out� tting, commissioning and testing. 

MCM Vessel Launch for Belgium
The Tournai, third of the 12 mine countermeasure 

vessels (MCM) in the Belgian-Dutch rMCM program, in-
tended for the Belgian Navy, has launched. The launch-
ing was carried out by Kership, the program’s industrial 
prime contractor, on behalf of Naval Group, the overall 
prime contractor. The Tournai will be delivered to Bel-
gium in 2026. 

Delivery of the MCM vessels is scheduled from sum-
mer 2025 to mid-2030, at a rate of two a year.

The rMCM program is led by Belgium Naval & Ro-
botics, a consortium formed by Naval Group and Exail, 
and involves Kership (a joint venture between Piriou and 
Naval Group) as industrial prime contractor.

The � rst of the vessels, the Oostende, began sea trials 
in July 2024.

USCG Detects China Ships in Bering Sea
The U.S. Coast Guard (USCG) has encountered Chi-

nese military ships in the Bering Sea this summer. The 
crew of the USCG Cutter Kimball detected three vessels 
about 124 mi. north of Amchitka Pass in the Aleutian Is-
lands, and an HC-130J air crew from USCG Air Station 
Kodiak detected another vessel about 84 mi. north of 
Amukta Pass. 

All four vessels were transiting in international waters 
but inside the U.S. Exclusive Economic Zone. ST
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First Unannounced Exercise for Offshore Wind
As the lead federal agency for the development of 

workplace safety and environmental compliance strat-
egies for offshore conventional and renewable ener-
gy projects on the federal Outer Continental Shelf, the 
U.S. Bureau of Safety and Environmental Enforcement 
(BSEE) has conducted the � rst-ever government-initiated 
unannounced exercise (GIUE) of an offshore renewable 
energy facility. The GIUE at Vineyard Wind’s Marine 
Coordination Center in New Bedford, Massachusetts, 
successfully evaluated Vineyard Wind’s ability to activate 
an incident management team and carry out the proce-
dures in its approved oil spill response plans.

“While there is no risk of a major blowout, offshore 
wind farms use signi� cant amounts of oil and other � u-
ids, so the ability to respond quickly to a spill is just as 
important as it is for oil and gas operations,” said BSEE 
Director Kevin Sligh. 

The exercise simulated a diesel spill from a 700-gal-
lon-capacity fuel tank on a Vineyard Wind electrical 
service platform located about 18 mi. offshore. In the 
scenario, a � sherman pulling nets contacted the Nation-
al Response Center after observing a sheen in the wa-
ter. While there is no minimum volume that triggers the 
deployment of response equipment, federal regulations 
mandate reporting even a single drop of spilled oil.

BSEE, the U.S. Coast Guard, NOAA, Massachusetts 
Department of Environmental Protection, the Mashpee 
Wampanoag Tribe, the Wampanoag Tribe of Gay Head, 
and the Shinnecock Indian Nation participated in as-
sessing Vineyard Wind’s ability to make timely noti� ca-
tions to the National Response Center and BSEE. They 
also evaluated Vineyard Wind’s ability to mobilize and 
organize staff to operate within a uni� ed command, plan 
for the protection of the environment, develop recovery 
strategies, and establish effective communications.

The Vineyard Wind facility, which started delivering 
power in January 2024, is one of the nation’s � rst com-
mercial utility-scale offshore wind projects, and is capa-
ble of generating energy for more than 400,000 homes 
and businesses across Massachusetts while reducing car-
bon emissions by over 1.6 million tons per year.

US Strategy for Aquatic eDNA
The White House Of� ce of Science, Technology, and 

Policy (OSTP) has released the National Strategy for 
Aquatic Environmental DNA. The Environmental DNA 
(eDNA) Task Team had 10 federal agencies participating 
in drafting the strategy and included signi� cant scoping 
and engagement of the private sector, academia and 
nonpro� t organizations.

“There is an urgent need for improved biological 
survey tools to meet the scale, scope and management/
monitoring needs in the U.S., and eDNA is an exciting 
tool that has come of age and can meet the need,” said 
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Michael Weise of the U.S. Of� ce of Naval Research 
(ONR), who serves as co-chair of the federal eDNA Task 
Team.

To properly monitor and support national aquat-
ic biodiversity requires timely and trusted information. 
Through eDNA analysis, the simple act of collecting wa-
ter can lead to critical insights into the nation’s aquatic 
biodiversity, from microbes to whales—with a tool that 
is non-invasive and can be scaled to meet the demands 
of large-scale surveys. This powerful new technology is 
revolutionizing how we explore, measure and monitor 
biodiversity in ecosystems across the national and inter-
national landscape.

The National Aquatic eDNA Strategy lays out a plan 
to harness the power of eDNA to explore, map, monitor, 
and better understand aquatic life to sustain and restore 
biological resources now and in the future. The strategy is 
a call to action for federal agencies and nonfederal part-
ners to build a national eDNA enterprise through coordi-
nated and collaborative efforts that unite scienti� c inqui-
ry, entrepreneurial enterprise, philanthropic endeavor, 
and public and private investment. 

$220 Million for Coastal Restoration, Resilience
NOAA Fisheries has recommended 32 new transfor-

mational habitat restoration and coastal resilience proj-
ects for funding under the Bipartisan Infrastructure Law 
and In� ation Reduction Act. Nearly $220 million will 
facilitate projects that will have a transformative impact 
across the U.S. through capstone projects that build on 
decades of work in priority watersheds, innovative proj-
ects that implement cutting-edge restoration techniques, 
and groundbreaking efforts that restore habitat in urban 
ecosystems to bene� t underserved communities. The 
projects will also help protect coastal communities and 
ecosystems from the impacts of climate change, and 
make signi� cant strides in the recovery of threatened and 
endangered species.

Collaboration for Ocean Exploration
NOAA and the U.S. Defense POW/MIA Accounting 

Agency (DPAA) have signed a memorandum of under-
standing (MOU) to share data and scienti� c information 
and collaborate on ocean exploration work.

The � ve-year MOU outlines areas of collaboration to: 
undertake joint expeditions, personnel exchanges and 
engagements between personnel to share methods of 
operation related to missions; share data and scienti� c 
information resulting from research cruises, expeditions 
and campaigns; share relevant updates and meet at least 
annually to share objectives, plans, and needs; provide 
DPAA with access to subject matter experts, vessels and 
other equipment, mission results and technology ex-
peditions, as well as shoreside facilities and programs 
throughout NOAA’s ocean, weather, climate, and coastal 
science mission; provide NOAA and its sponsored scien-
tists with access to vessels, technology, and other equip-
ment for participation in expeditions; and advance the 
public understanding of both agencies’ missions and the 
new partnership. ST
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USVs to Monitor UK Waters
A consortium of British marine 

technology companies has secured 
Innovate UK funding to deploy 
non-invasive USVs for water quality 
monitoring in three key southwest 
regional ports: Dartmouth, Fal-
mouth and Plymouth. Led by MSeis, 
the Smart Ports, Clean Waters proj-
ect partners aim to transform public 
understanding of water ecosystems 
in ports and harbors in the south-
west England by providing broad-
range, accessible data relating to 
pollution in the region’s rivers and 
estuaries. MSeis will be supported 
by technical partners HydroSurv 
and Chelsea Technologies.

Water quality standards have 
become a pressing concern in the 
U.K. Under the Water Framework 
Directive, just 14 percent of U.K. 
rivers currently meet the criteria for 
“good ecological status.” A sustain-
able water quality monitoring solu-
tion is needed to detect potential 
issues related to agricultural run-off, 
untreated sewage and hydrocarbon 
contamination.

The Smart Ports, Clean Waters 
end-to-end solution will see a spe-
cialist sensor payload from Chelsea 
Technologies integrated into MSeis’ 
three battery-electric HydroSurv 
REAV-16 uncrewed vessels. The 
USVs will be controlled by onshore 
personnel to harvest a range of wa-
ter quality and eutrophication data 
within inland waters on weekly 
deployments by MSeis from sta-
tions in Dartmouth, Falmouth and 
Plymouth, with the results widely 
accessible to regional stakeholders 
via a cloud-based, geospatial data 
viewing platform developed by Hy-
droSurv.

The consortium is committed to 
serving public interest, operating in-
dependently from other public and 
private monitoring efforts, with the 
goal of providing accurate and un-
biased information to the commu-
nity. During the 12-month test and 
demonstration campaign, which 
will showcase the cloud-based vi-
sualization platform, other expect-
ed outputs include detailed week-

ly data sets per harbor, evaluation 
workshops involving the port part-
ners and enhancement of integra-
tion and survey tactics knowledge.

On-Demand Ocean Bottom 
Node Project in Brazil

Sonardyne has announced the 
next phase of the pioneering On 
Demand Ocean Bottom Node (OD 
OBN) development project in Bra-
zil. The project, which began in 
2018, involves a collaboration be-
tween industry partners, including 
Shell Brasil Petróleo Ltda, Petrobras 
and SENAI CIMATEC, and is sup-
ported under the Research Devel-
opment and Infrastructure funding 
clause of the Brazilian National 
Agency for Petroleum, Natural Gas 
and Biofuels (ANP). These nodes 
could lead to the next generation of 
geophysical monitoring systems in 
the offshore oil and gas industry. 

Using Sonardyne’s proprietary 
optical and acoustic communica-
tions technologies, and drawing 
on its extensive experience of sea-
bed monitoring, OD OBN expects 
to provide a versatile, lower cost, 
more resilient solution for time-
lapse seismic and subsidence mon-
itoring of producing reservoirs with 
better data and the capacity to be 
placed on the ocean floor for up 
to five years without human inter-
vention. The idea is that data from 
these nodes can be extracted using 
Sonardyne’s through-water optical 
communications system to a near-
by AUV, such as Flatfish, which was 
developed by Saipem and SENAI 
CIMATEC under another ANP-fund-
ed program sponsored by Shell and 
Petrobras. A pilot array of 600 pro-
totype nodes is expected to be de-
ployed toward the end of 2025 at a 
preselected field offshore Brazil. 

Shell and Petrobras have been 
trialling OD OBN prototypes during 
conventional OBN seismic cam-
paigns in over 2,000 m of water off 
the coast of Brazil.

Collaboration to Protect MPAs
Voyis has announced its latest 

venture: the OASIS project. Funded 

by Canada’s Ocean Supercluster’s 
UK Collaborative Ocean Innovation 
Solutions program, in partnership 
with Innovate UK, this initiative 
aims to revolutionize marine envi-
ronmental surveys through the col-
laboration of Canadian and U.K. 
ocean technology experts.

The OASIS Project, short for 
Over-horizon Awareness of Sea-
floor Imaging Surveys, addresses 
the pressing need for efficient and 
cost-effective monitoring solutions 
in the face of escalating demands 
for sustainable ocean resource 
management. With both Canadian 
and U.K. governments committed 
to defining marine protected areas 
(MPAs) and bolstering environmen-
tal regulations, the need for ad-
vanced monitoring technologies has 
never been more urgent.

The project consortium compris-
es Voyis, the University of South-
ampton, AutoNaut and the National 
Oceanography Center (NOC). In 
partnership with the University of 
Southampton, Voyis will enhance 
its imaging products with onboard 
machine learning and remote sur-
vey awareness capabilities, to be 
integrated into the NOC’s Autosub 
AUV, enabling remote over-the-
horizon seafloor image surveys via 
the AutoNaut wave-powered USV.

By harnessing the power of 
long-duration AUVs and advanced 
imaging sensors with data automa-
tion technologies, the project seeks 
to reduce costs, minimize environ-
mental impact and enhance survey 
scalability.

Seabed 2030 Progress Report
The Nippon Foundation-GEB-

CO Seabed 2030 Project, a flagship 
program of the UN Ocean Decade, 
has reported that 26.1 percent of 
the global ocean floor has been 
mapped so far,  marking an increase 
of 4.34 million km2 of new data, 
equal to an area the size of the Eu-
ropean Union.

In the past year alone, this ocean 
research project has led to the char-
acterization of the largest known 
deep-sea coral reef habitat off the 
southeast U.S. coast, spanning more 
than 6.4 million acres on the Blake 
Plateau. ST

environmentalmonitoring



September 2024 | ST 39

Microbubble Tech Reduces
Oil in Water

Adaptive Process Solutions 
(APS), a produced water treatment 
specialist, has completed a success-
ful field trial of its new Microbubble 
Infusion Unit (MiFU) technology, 
achieving a near five-fold reduc-
tion in oil in water (OiW) levels in 
combination with a synergistic pro-
duction chemical. The full-scale tri-
al was conducted aboard an FPSO 
in the North Sea over a six-month 
period and involved a retrofittable 
add-on to existing water treatment 
systems. 

APS developed MiFU to address 
the industry-wide issue faced by 
operators to efficiently and effec-
tively clean produced water so that 
it meets strict regulatory standards 
before discharge back into the sea. 

The North Sea is a mature oil 
and gas province and the industry 
discharges millions of tons of water 
there each year. The existing separa-
tion systems were designed to pro-
cess smaller volumes of produced 
water, resulting in a bottleneck that 
slows production. 

MiFU boosts overall environ-
mental performance and productiv-
ity by using infused microbubbles 
that attach to very minute particles 
of oil and fine solids in the pro-
duced water, which can then be 
easily removed by the asset’s exist-
ing separator process. MiFU’s pat-
ented multi-pass process directly 
injects size and quantity-controlled 
gas microbubbles into target points 
in a contaminated water stream.

MiFU can process 1,000 to 
100,000 barrels of water a day, 
reducing up to 90 percent of oil 
and contaminants and eliminating 
the requirement for further costly 
downstream filtration and material 
management. 

APS is beginning construction of 
a second MiFU rental skid.

Vessel Monitoring in Guyana
Viridien, formerly CGG, has an-

nounced that its Sensing & Monitor-
ing business line, marketed under 
the Sercel brand, has made a sale 

of its Marlin vessel monitoring and 
alert system to ExxonMobil Guyana 
Ltd. to support its offshore opera-
tions in Guyana.

As part of the wider Sercel Mar-
lin software suite for optimizing 
offshore operations, Marlin is de-
signed to protect FPSOs and other 
high-value assets against a wide 
range of marine risks, even in the 
most challenging environments. 
The solution’s real-time monitoring 
and proactive intelligence capabil-
ities deliver comprehensive insights 
into vessel movements, operational 
parameters, and potential risks, en-
abling operators to make more in-
formed decisions and enhance op-
erational safety.

Offshore Charging Concept
Damen Shipyards Group has de-

veloped a new concept for offshore 
charging that will dramatically re-
duce emissions during the opera-
tional phase of an offshore wind 
farm. The system envisages a fully 
electric crew transfer vessel (CTV) 
that can charge at either a turbine 
or one of Damen’s commissioning 
service operations vessels (CSOVs) 
outfitted with a charger.

With the infrastructure for tur-
bine-mounted chargers not yet 
widely available, vessel-to-vessel 
charging offers CTV owners and 
operators an opportunity to invest 
in the sustainable technology of the 
future, right now.

Damen’s unique position as 
builders of both CTVs and CSOVs 
led to the idea of placing the 
charging scope within its assets. 
This can be done with both a con-
ventional, diesel-powered CSOV or 
with a fully electric version. Such a 
solution makes it possible for CTV 
operators to invest today, in prepa-
ration for the wider distribution of 
fully electric CSOVs tomorrow. In-
stalling a large battery system on 
board a CTV is a challenge, given 
the weight and space restrictions. 
Installing the system to the much 
larger, less space sensitive CSOV 
gives the smaller vessel access to 
the energy it requires without com-

promising on capabilities. Using the 
CSOV as a charger host offers fur-
ther advantages. For one, the stern 
of the vessel is lower than a turbine, 
which provides the vessel with eas-
ier access to the charger. Addition-
ally, unlike the turbine, the CSOV is 
able to change its position, enabling 
the CTV to charge in the most shel-
tered position with regard to wave 
conditions.

The charging system that Damen 
has applied to its concept is devel-
oped by U.K.-based MJR, a special-
ist in offshore charging systems. 

The CTV would connect via a 
bell mouth that catches the char-
ger that is lowered from a reel on 
the aft deck of the CSOV. Following 
personnel disembarkation, the ves-
sel could connect using a highly au-
tomated, safe process. It is expected 
that charging could take place in 2 
to 3 hr., depending on the opera-
tional profile.

Development of CO2 Transport 
Infrastructure in France

Equinor and main French gas 
transmission operator GRTgaz 
have signed a project development 
agreement for captured CO2 from 
industrial emitters in France to safe 
and permanent storage offshore 
Norway via the planned CO2 High-
way Europe pipeline project.

The development will comprise 
a network of onshore CO2 pipelines, 
to be developed by GRTgaz, which 
will connect France’s Dunkirk in-
dustrial area to Equinor’s CO2 High-
way Europe, a large-scale CO2 pipe-
line being planned by Equinor that 
will also connect Zeebrugge, Bel-
gium, to a portfolio of storage sites 
under the seabed offshore Norway. 

The project aims to help decar-
bonize the Dunkirk industrial area, 
which accounts for 20 percent of 
France’s industrial CO2 emissions. 

GRTgaz will develop a 30 
km onshore pipeline network in 
Dunkirk, a compressor station in 
Dunkirk sending the CO2 into the 
offshore pipeline connecting to the 
CO2 Highway Europe. Initial capac-
ity will be 3 to 5.5 million tonnes of 
CO2 per year and can be expanded 
to include CO2 captured at other in-
dustrial clusters in France. ST
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Lloyd’s Register, London, U.K., will 
jointly assess the feasibility of a 
green hydrogen (H2) infrastructure 
project in the U.K., including float-
ing production and transport of H2

and identification of regulatory re-
quirements for the development of 
an offshore island and supply chain 
that will provide green power to 
businesses on the Thames Estuary 
and River. H2Terminals Ltd., Hi-
DROGEN and D3IM.

Saab AB, Linköping, Sweden, has 
sold a Seaeye Cougar-XTi ROV in-
tended for daily offshore inspection 
services. The ROV will enable the 
buyer to bid on tenders that were 
previously inaccessible due to pay-
load constraints, particularly in the 
offshore wind sector. HBC Group.

Strategic Marine, Singapore, will 
deliver an additional pair of new-
ly built 27-m crew transfer vessels 
(CTVs), expanding the buyer’s fleet 
from five to seven. The CTVs will 
enable expansion of the buyer’s 
offshore renewables business in 
France and beyond in Europe. Louis 
Dreyfus Armateurs.

Spire Global Inc., Vienna, Virginia, 
has been awarded a $1.41 million 
CA contract to provide global AIS 
ship tracking data for various gov-
ernment agencies and departments, 
including the Canadian Space 
Agency, the Department of National 
Defense, Transport Canada, and the 
Canadian Coast Guard. Govern-
ment of Canada.

Damen Shipyards, Gorinchem, 
Netherlands, has secured the con-
tract to build a sixth commissioning 
service operation vessel (CSOV) for 
an offshore personnel transfer pro-
vider, thus completing the six-ship 
“Elevation Series” of future-proof 
CSOVs. Windcat.

Wärtsilä, Helsinki, Finland, will 
supply a fully integrated mechan-
ical drive propulsion package for 
new 6,000-dwt LNG-fueled tankers 
being built for a British fleet opera-

tor. The package includes the 25DF 
dual-fuel main engine. James Fisher 
Everard Ltd.

ABB, Zürich, Switzerland, has been 
awarded a contract to serve as the 
propulsion single-source vendor for 
new hybrid electric 160-auto fer-
ries. ABB will play a pivotal role in 
the development and delivery of the 
five newbuild vessels. Washington 
State Ferries.

ClassNK, Tokyo, Japan, has signed a 
memorandum of understanding to  
jointly study the design and safety 
specifications of ammonia-fueled 
ships. ITOCHU Corp., Nihon Ship-
yard Co. Ltd., and Maritime and 
Port Authority of Singapore. ST
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soapbox
The Burgeoning Carbon Capture Market—Marcos Salido

pre-combustion methods that re-
move the carbon molecules from 
fossil fuels before they are burnt, 
and post-combustion methods that 
remove it from the exhaust gases 
after the fuel has been burnt. Even 
within the range of post-combustion 
technologies, there are major differ-
ences between systems, depending 
on the means used to remove CO2 

from the exhaust gases, whether this 
involves solvents, sorbents, mem-
branes or cryogenics. 

Post-combustion carbon cap-
ture, using amine-based solvents, 
is the most mature and extensively 
studied method for maritime appli-
cations. It offers a retrofit option for 
existing vessels, promising over 90 
percent capture efficiency in ideal 
scenarios. However, the energy-in-
tensive nature of this process, espe-
cially the regeneration of solvents, 
can significantly increase the ves-
sel’s overall fuel consumption, de-
pending on the desired capture rate. 

For example, a 2022 study by the 
Maersk Mc-Kinney Moller Center 
for Zero Carbon Shipping showed 
that while the maximum achiev-
able capture rate was considered to 
be 82 percent, actual CO2 savings 
were lower when considering the 
rise in fuel consumption—up to 45 
percent—caused by the CCS system 
itself. 

Additional challenges are linked 
to the physical footprint of CCS 
equipment on ships, which may 
reduce cargo space, as well as the 
handling of liquid CO2 and solvents, 
which will degrade over time. 

While the safe integration of 
carbon capture is addressed by BV 
rules, challenges remain concerning 
the readiness of infrastructure to off-
load the captured carbon in ports. 
Constructing comprehensive CCS 
infrastructure is crucial, particularly 
the facilities to offload the captured 
CO2 from ships, which are often 
the missing link to ensure seamless 
transport of the captured CO2 to 
storage sites or utilization hubs. In 

short, we need to ensure that ships 
are connected to the broader CO2

value chain. 
Another focal point is the way 

CO2 will be incorporated into the 
overall IMO regulatory framework. 
While carbon capture has been 
considered during the development 
of the Life Cycle Assessment (LCA) 
guidelines, it is still missing in oth-
er important regulations. In this re-
gard, a correspondence group has 
been created to develop a work 
plan on the development of a reg-
ulatory framework for onboard car-
bon capture systems.   

From a CCUS value chain per-
spective, shipping has the potential 
to play a significant role in its de-
velopment, particularly given the 
growing interest in offshore stor-
age sites. About 230 million metric 
tonnes of CO2 are already used ev-
ery year in industrial applications, 
such as fertilizer, steel, and food 
and beverage production. 

The successful integration of CCS 
technologies on board ships will re-
quire a collaborative approach that 
blends technological innovation 
with robust international coopera-
tion and regulatory support. More-
over, investing in the education and 
training of the maritime workforce 
is crucial to ensure proficient man-
agement of CCS technologies. 

Pilot projects and collaborative 
initiatives between shipping com-
panies, technology providers, and 
regulatory bodies will be crucial 
to the success of onboard carbon 
capture by serving as critical testing 
grounds. The data will shape more 
effective regulatory frameworks and 
facilitate technological scalability.

CCS is a vital tool in the decar-
bonization toolkit, but it is not a 
silver bullet and must be used in 
conjunction with other decarbon-
ization measures. By developing 
technological advancements and a 
coherent regulatory framework, the 
maritime industry will be well posi-
tioned in the journey to net zero. ST

Marcos Salido is 
the environmental 
project manager 
for strategy and 
advanced ser-
vices at Bureau 
Veritas Marine & 
Offshore (BV). He 
is the lead author 
of the report “Onboard Carbon Cap-
ture: An Overview of Technologies to 
Capture CO2 Onboard Ships.” This is 
the second report to be issued by BV’s 
Future Shipping Team initiative: https://
marine-offshore.bureauveritas.com/
newsroom/onboard-carbon-capture.

In the global fight against climate 
change, the maritime industry is 

increasingly focusing on the poten-
tial for carbon capture and storage 
(CCS) technologies to reduce green-
house gas (GHG) emissions. Bureau 
Veritas Marine & Offshore (BV), in a 
new report, highlights these devel-
opments, emphasizing how carbon 
capture can play a key role in ship-
ping’s decarbonization journey. 

According to the International 
Maritime Organization (IMO), ship-
ping emissions could increase by 
50 to 250 percent by 2050 if left un-
checked. Effective strategies are ur-
gently needed to reduce the carbon 
footprint of the existing fleet. This 
will involve a range of solutions, 
from energy-saving devices to voy-
age optimization. While alternative 
fuels are yet to be available at scale, 
the potential of carbon capture 
needs to be understood.  

Recent studies have shown 
promising results on the potential 
of carbon capture technology to 
reduce emissions from commer-
cial ships, with achievable capture 
rates reaching 82 to 90 percent. For 
instance, a research project under-
taken by BV and Wah Kwong has 
confirmed the technical viability 
of integrating a CCS system on two 
in-service bulk carriers. While those 
results are encouraging, carbon 
capture technology also presents 
challenges. Technologies that are 
available to capture CO2 include 
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GALVANIC TIMED RELEASES

underseareleases.com

Cost-effective electrochemically degraded links available in durations ranging from one 
minute to 100 days. Trigger closure mechanisms, open escape panels, release cable 
support buoys or subsurface instrument locator floats. Stock and custom-designed re-
leases available from:

International Fishing Devices, Inc.
18246 134th Way N., Jupiter, FL 33478
Ph: (954) 574-9517

André LaBonté
P.O. Box 60, Waipu, New Zealand 0545
Ph.Fax: 011-64-9-432-0645

SONOTRONICS
MARK YOUR EQUIPMENT

Mark your underwater equipment for later     
recovery in case of loss. With over 50 
years of experience in the manufacture of 
acoustic transmitters, hydrophones, and 
receivers, SONOTRONICS can provide 
equipment for your underwater tracking 

needs.

www.sonotronics.com
(520)746-3322
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Sea Technology magazine
Since 1963, Sea Technology has been the industry’s recognized 
authority in providing information in design, engineering and  
application of equipment and services in the global ocean 
community.

Let Sea Technology work for you by providing published  editorial 
content to validate your marketing initiatives.

Electronic Reprints
Digital versions of ST articles in high-resolution PDF format can 
be posted directly on your company’s website.

For additional information, please contact:

Compass Publications, Inc.
T  703.524.3136 • seatechads@sea-technology.com • sea-technology.com

Contact: Will Kohnen Tel  + (909) 989-7773 - pvho@HydrospaceGroup.com
www.HydrospaceGroup.com

HYDROSPACE Group 

Fabrication – Certification - Engineering – Repair
Replacement – Hydrostatic Testing – Custom Design
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Sea Technology news magazine, including Underwater Engineering, UnderSea Technology, Oceanology International Offshore Technology, and its website,
 is edited for executives, scientists, engineering and technical personnel in industry, government, and education engaged in the � eld of undersea defense, oceanography, anti-submarine warfare, marine sciences,
 underwater exploration, diving and construction, drilling, and mining. While effort is made to verify material published, opinions of authors are not necessarily those of the publisher, and the publication accepts 

no responsibility in connection with any liability that might occur as a result of published material.

Discover what’s in store in the 2024 Sea Technology Buyers Guide/Directory! 

( https://lsc-pagepro.mydigitalpublication.com/publication/?m=60788&l=1&p=&pn=)

septemberadvertiser index

Available free of charge to qualifi ed individuals (those involved in the marine industry) – in digital format.  

Also available, at no charge:  our bi-weekly e-newsletter, Sea Tech e-News.  Sign up here:  

If you prefer a more personal touch, please contact us at +703 524 3136 or seatechads@sea-technology.com.

SEA TECHNOLOGY

https://sea-technology.com/enews

If you prefer a more personal touch, please contact us at +703 524 3136 or seatechads@sea-technology.com.

www.sea-technology.com/subscribe-free

Airmar Technology Corporation .................................................................................................................17
www.airmar.com

Blueprint Subsea ........................................................................................................................................29
www.blueprintsubsea.com

CLEAN GULF Conference & Exhibition .......................................................................................................31
www/.cleangulf.org

EvoLogics GmbH .........................................................................................................................................3
www.evologics.de

General Oceanics, Inc. ..............................................................................................................................26
www.generaloceanics.com

HYPACK - a Xylem brand ...........................................................................................................................33
www.HYPACK.com

International WorkBoat Show .....................................................................................................................44
https://www.workboatshow.com/

MacArtney A/S ...........................................................................................................................................25
www.macartney.com

Saab Seaeye Limited ..................................................................................................................................35
www.seaeye.com

subCtech GmbH ........................................................................................................................................37
www.subCtech.com



The cutting-edge of commercial marine meets a 44-year maritime industry 
tradition at The International WorkBoat Show. As the maritime industry embraces 
innovation, The WorkBoat Show remains at the forefront, driving progress and 
propelling the industry forward. 

Join us in November alongside Underwater Intervention to experience the 
dynamic synergy between the commercial marine and subsea industries.

NOV 12-14, 2024  /  NEW ORLEANS
Morial Convention Center, Halls B, C, D, E & F

with

Produced by Presented by

THE FUTURE; 
UNDERWAY.

REGISTER NOW
Head to 

workboatshow.com
and use code “SEATECH” 

for free registration. 


