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“The Seafarer” is a perpetual focus glob-
ally among maritime leadership, confer-
ences and discussion, and June 25, 2023 
will again mark the offi cial “Day of the 
Seafarer” as designated by the IMO. In the 
global maritime media, we talk incessantly 
about the importance of the seafarer to the 
world economy, to national interests and se-
curity. But what have you done to promote, 
enhance or make better the condition of any 
seafarer, anywhere? If the answer is ‘noth-
ing really,’ here’s a chance to make amends.

is the Maritime Training Insights Data-
base, an annual survey of global maritime 
training practices, surveying vessel owners, 
maritime education and training institu-
tions, and seafarers, too. MarTID is a 100% 
non-commercial endeavor, created in 2018 
with partners World Maritime University 
and Marine Learning Systems to deliver 
objective and comprehensive data on how 
maritime manages and conducts training for 
shipboard competencies and the effects of 
drivers, such as technology, on this training. 

This data, updated annually by means of 
a global survey, provides insights that can 
lead to enhanced policy-setting, decision-
making, benchmarking and operational 
optimization by industry and regulatory 
authorities at all levels.

Recognizing that everyone is busy, the 
survey by its nature is designed to be short 
and sweet, taking only 20-30 minutes to 
complete. Check out the 2023 survey at 

www.MarTid.org, or simply scan the QR 
code above.

This month’s cover story is an interview 
with Garry Noonan, Director, Innovation, 
Ardmore Shipping. I met Garry earlier this 
year at an industry dinner, and while half of 
our discussion centered on my upcoming 
trip to Ireland, the better half was dedicated 
to the sweeping technological changes 
throughout maritime, and the reality of the 
energy transition and future fuels. In our 
subsequent follow up interview for Mari-
time Reporter TV, Garry offered some 
amazing insights on technologies that Ard-
more has found to signifi cantly reduce fuel 
burn and emissions from its tanker fl eet. 
(My personal favorite: Ardmore invited 
two coatings companies to each paint one 
half of an Ardmore ship to really deter-
mine which paint performed the best. The 
test is still ongoing!)

But in retrospect, one of his most telling 
comments was in regards to the melding of 
technology and the seafarer.

“We’re trying to get across to the seafar-
ers that they’re not there to support us, 
we’re there to support them. At the end of 
the day, we’re a shipping company. Without 
ships, without seafarers, none of us would 
have a job. If you have 900 people looking 
for a problem, you’ll see a lot more avenues 
for generating savings then you will if it was 
just 10-12 people in the offi ce.”

Gregory R. Trauthwein
Publisher & Editor

trauthwein@marinelink.com

Editorial

Scan the QR Code 
to take the MarTID 
2023 Survey.

MarTID

MR #6 (1-17).indd   6 6/6/2023   9:40:18 AM



Platinum Prime Sponsors

Partner

Silver Corporate Sponsors

Bronze Corporate Sponsors

The Marshall Islands Registry
www.register-iri.com

35th Anniversary  
Marine Money Week 

The World’s Largest Ship Finance & Investment Forum 

June 20-22, 2023 
The Pierre Hotel, New York City

Gold Corporate Sponsors

w w w . m a r i n e m o n e y . c o m

MR #6 (1-17).indd   7 5/31/2023   1:59:22 PM

https://www.marinemoney.com


8  Maritime Reporter & Engineering News • June 2023 

US Owned Fleet, by Value  
 

Type # of Vessels Value ($)

Cruise 162 33,141
Offshore 1,128 13,789
Tanker 269 12,006
Bulker 261 5,891
LNG 15 2,212
Container 96 2,931
RO-RO 37 2,212
Vehicle Carrier 25 1,499
LPG 25 1,330
Small Dry 58 358
Reefer 19 115
Multigas 2 49
Ferry 1 12
Grand Total 2,098 75,545

US Shipowners
U.S. Shipowners are in focus this month, and courtesy of our friends at Vessels Value fi nd below a snapshot of the 
make up and value of the U.S.-owned fl eet.

Powered by

Top 10 US Owners 

Type # of Vessels Value ($)

Royal Caribbean Intl. 27 8,117
Norwegian Cruise Line 18 5,757
Princess Cruises 15 4,842
Celebrity Cruises 13 3,837
Disney Cruise Line 5 1,537
Edison Chouest Offshore 175 2,713
Holland America Line 11 2,544
Virgin Voyages 3 1,782
Noble Corporation 33 2,381
International Seaways 59 2,151

By the Numbers

US Owned Fleet Age Profi le  
 

Age Group # Vessels Total Value ($)

On Order 67 21,732
0-5 110 16,289
5-10 427 28,270
10-15 490 15,618
15-20 353 9,157
20-25 242 4,267
25-30 133 1,118
30-35 51 127
35-40 32 91
40-45 140 328
45-50 73 149
>50 47 130
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Training Tips for Ships

In the maritime industry, seafarer safety and profes-
sionalism are critical to ensuring smooth operations 
and minimizing risks. As technical advancements con-
tinue to reshape every industry including ours, large 

language models like ChatGPT and Bard have the potential 
to directly assist seafarers in performing their duties more 
safely and professionally. So, how can a seafarer leverage 
these tools to enhance their onboard performance? Let’s look 
at some examples. 

One example is in providing instant, human-readable access 
to regulations and guidelines. A seafarer could ask ChatGPT, 
“What are the requirements for fi re safety on board a ship?” 
ChatGPT would then provide a summary of the relevant regu-
lations, including the specifi c requirements for fi re detection, 
prevention, and suppression.

Navigating the complex landscape of maritime regulations 
and guidelines can be challenging. ChatGPT can serve as an 
on-demand reference tool for seafarers, providing instant ac-
cess to needed information. By simply asking the AI model 
about a specifi c regulation or guideline, seafarers can receive 
a concise summary, helping them stay informed and compli-
ant with the requirements. 

A second example is using ChatGPT or Bard as a transla-
tion tool. A seafarer could ask it to translate a message from 

English to Chinese. The tool would then provide the trans-
lation in real time, allowing the seafarer to communicate ef-
fectively with a crew member who speaks Chinese. Effective 
communication is critical to ensuring safety and collaboration 
among crew members. These tools can help seafarers improve 
their onboard communication by offering real-time language 
translation or providing guidance on how to convey complex 
concepts more clearly.

A third example is the use of ChatGPT or Bard to help 
brainstorm solutions to problems. A seafarer could ask the 
tool, “What are some possible causes of a loss of power on 
board a ship?” It would then provide a list of possible causes, 
along with potential solutions. Seafarers often face unexpect-
ed challenges and need to fi nd solutions quickly. These tools 
can act as a virtual assistant, helping seafarers troubleshoot 
issues and offering potential solutions based on the informa-
tion provided. 

Another good example is the use of Bard to help a seafarer 
stay up to date with industry best practices. For example, a sea-
farer could ask the tool, “What are the best practices for loading 
and unloading cargo from a ship?” Bard would then provide 
a summary of the best practices, including the specifi c steps 
involved in loading and unloading cargo safely and effi ciently.

A fi nal example is the use of these tools for ongoing learn-
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Empowering Seafarers with AI: 
Enhancing Safety and Professionalism Onboard

Tip #48
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ing and professional development. 
ChatGPT or Bard can facilitate this pro-
cess by offering personalized learning 
resources, such as articles, quizzes, or 
scenario-based exercises, tailored to a 
seafarer’s specifi c needs and interests. 
For example, a seafarer could ask Chat-
GPT to create a quiz on the International 
Safety Management (ISM) Code and its 
key elements. ChatGPT would then cre-
ate a quiz that is tailored to test the sea-
farer’s knowledge and understanding of 
the ISM Code.

ChatGPT and Bard have the potential 
to be powerful tools for seafarers, help-
ing them access crucial information, 
enhance communication, troubleshoot 
problems, and continuously develop 
their skills. However, there are real limi-
tations. One key limitation of Chat-
GPT is that it is only currently aware 
of information from before October 
2021 and therefore may not have up 
to date responses. And while Bard 
does not have this same limitation, in 
my experimentation with both, Chat-
GPT tends to give more complete and 
useful answers.

It is also very important to remember 
that these tools are far from perfect and 
while they will typically offer very use-
ful and even insightful information, they 
can sometimes offer information that is 
incomplete or even totally incorrect. 
As such they are far away from being 
a substitute for professional expertise. 
But when this is understood, they can 
still serve as a great resource for brain-
storming and gathering preliminary in-
formation. As with any technology, the 
key to success lies in striking the right 
balance between leveraging AI-driven 
tools like ChatGPT or Bard, and rely-
ing on the knowledge, experience, and 
judgment of seafarers themselves. By 
adopting a thoughtful and responsible 
approach to using large language mod-
els, the maritime industry can empower 
its workforce to excel in their roles and 
create a safer, more effi cient operating 
environment for everyone involved.

Goldberg 
Murray Goldberg is CEO of Marine Learning Systems.  
Email: Murray@MarineLS.com

The Author
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This is going to be about whales, but it will actually 
be an engineering discussion rather than a nature 
discussion. Let’s start with an easy truth. Whale 
deaths due to offshore wind activities is utter non-

sense. It has no basis in fact, and is a total fabrication by 
truly malicious characters.

There, now let’s get into more interesting stuff. Whale 
deaths caused by humans is a complex issue that will never be 
solved completely, but, with careful adjustments, can be re-
duced. There is a possibility that occasionally there are whale 
COVID style epidemics that cause unusual levels of mortal-
ity, but we have to accept that there will also always be whale 
deaths due to human activity and the vast majority of those 
deaths are vessel strikes and debris entanglement. 

Right now, in the US North East Atlantic, we are actually 
dealing with two different types of whale mortality that have 
entirely different drivers and causes. We have North Atlantic 
right whale mortality and humpback whale mortality.

From a nature conservation point of view, one is quite scary 
and the other is not so scary. 

Let’s talk about right whales fi rst. North Atlantic right 

whales are incredibly endangered. They were hunted to near 
extinction because they were the easiest whales to hunt. 
They were relatively slow and fl oated after they were killed. 
Hence their name; right whale. After commercial whaling 
was shut down in the second half of the last century, there 
were only a few hundred right whales left in the North At-
lantic. There is a much larger South Atlantic population but 
the two do not intermix because they generally will not cross 
the equator and also apparently do not like strange whales 
to breed with. (The North Pacifi c right whale population is 
even more endangered) 

Contrary to other whale species, which generally have made 
strong comebacks, the North Atlantic right whale population 
is not growing and may actually be harmed by global warm-
ing. This has resulted in special shipping regulations in the 
form of speed restrictions to reduce the chance of ship strikes 
when right whales are in the general area and some fi ercely 
resisted fi shing regulations. Despite that, right whales are still 
being struck by ships and killed by entanglement.

Then there are the humpback whales. Since they were 
quicker and do not fl oat as well after being killed, they were 

Dealing with the Whale in the Bight

Back to the Drawing Board 

By Rik van Hemmen
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Diorama of commercial whale slaughter. Bahrs collection.

more diffi cult to hunt with traditional rowed whaleboats. But 
especially after WWII, they became fair game with the use 
of high-speed motorized whale hunters and compressed air 
to keep them afl oat. In 1960 the worldwide population was 
estimated at only 5000 whales, but with the cessation of com-
mercial hunting, the population has recovered to well over 
100,000 and probably many more. (Although there are still a 
few struggling local populations.)

With regard to human interest, the humpbacks are the stars 
of the game. They are the whales that sing so well and are fun 
to watch. Whale watching relies to a very large extent on these 
whales. Bottom line: Humpback whales are an international 
win win success story. We have both preserved a wildlife spe-
cies and created a new industry. Who can argue with that? 
And it is a big industry, estimated at over $2 billion per year 
worldwide and, with increasing whale stocks, can be expected 
to grow in the years to come. 

But what about these whale deaths? It depends, any North 
Atlantic right whale death is a near disaster and if we want to 
preserve the North Atlantic right whale population, we will 
have to be extremely vigilant and it will require extraordinary 

and expensive measures. 
A single humpback whale death is a different story. It is 

probably fair to say that nobody would like to see a humpback 
whale die for no good reason, but it is not inherently a disaster. 

Since there is no evidence that offshore wind will have a 
signifi cant impact on either right or humpback whales with the 
mitigation measures imposed by BOEM & NFMS, the best 
way to reduce whale deaths is to prevent vessel strikes and hu-
man commerce entanglements. This is quite similar to how we 
deal with wildlife management ashore, and quite frankly there 
are many land animals such as deer, moose, cougars, wolves 
and turtles that get in the way of transportation and commerce. 
A dead deer or wolf along the side of the road is factually no 
different than a dead entangled whale on a beach. Although in 
the US North East, a dead wolf may be cause for great con-
cern, while we would probably try to ignore a dead deer.

Regardless, wild animals, and occasionally even humans, 
will die and the trick is to manage that downside as humanely 
as possible. (And hunting (culling) may even be the most hu-
mane solution). Human/wildlife interactions are a reality, and 
if that is the case, the only solution is to make the interaction 
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as meaningful and painless as possible and it is an inherent 
technical fact that, therefore, there will be no single solution. 
There will only be partial solutions that get optimized through 
careful balancing of a wide variety of push and pulls, and 
careful analysis without distractions by bad data and lies.

That is complicated, and requires much more space to fully 
discuss than is available in this column, but some actions, like 
reducing entanglement trash, have no downside and should be 
pushed hard. 

Increased situational awareness can also be very effective. 
Just knowing where whales are present can be very helpful in 
allowing crews to adjust course and speed. AIS can be of great 
help in that regard. Fitting right whales with AIS transmit-
ters, if technically feasible, would be an excellent approach to 
avoiding collisions with right whales. 

Noting that humpback whales are not as “valuable” and 
much more numerous, fi tting them with AIS may not make 
sense, but recording whale locations (including right whales) 
in real time using AIS would be of great help. This could be 
accomplished with the addition of a simple record button 
on a ship AIS. A ship’s crew sees whales, pushes the but-
ton when they pass the whales, and chart plotters on ships 
in range display a whale location just like it displays a ship 
with AIS. This whale position will gradually fade once it 
gets older, so the screen does not get overloaded, but the 
data can be stored and processed forever. This will provide 
somewhat messy data because whales move, but such data 
can provide a lot of insight in the long run and is an easy 
message to a following ship that they need to keep an eye 
out when they pass through an area where whales have been 
spotted. Not every watch stander would bother to do this, 
and obviously it would not work at night, but, in this case, 
partial data is better than no data at all. (There is partial data 
out there. NOAA provides right whale locations, but it is an 

unintegrated website whalemap.org, and there are also pri-
vate companies that provide whale tracking services.)

There are a substantial number of vessels out there that 
would actually be interested in hitting the button whenever 
they see a whale. A whale watching boat can even hit the but-
ton whenever they see a whale surface and it would provide 
a great track for further research and analysis. Unfortunately, 
I have been told that there are whale watching operators who 
actually turn off their AIS to keep competing operators from 
knowing where the whales are. This should be very strongly 
condemned, because the AIS track of a slow-moving whale 
watching vessel already signals to other vessels that there are 
whales in the area and that they should pay closer attention. 
Moreover, sharing whale locations between whale watching 
operators reduces CO2 emissions since much less time and 
fuel is wasted looking for whales independently. Taking turns 
unnecessarily wasting fuel is particularly uncool if you are in 
the environmental business.

Who else would provide good whale tracking data with this 
system? How about the offshore wind vessels, which, by per-
mit obligations, are required to carry whale observers. Yes, if 
we do not stop offshore wind development, there will be more 
whale observers, which, with proper technology, will reduce 
the possibility of vessel strikes for all. Situational awareness. 
Gotta love it.
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The global drive to harness offshore wind power is mak-
ing it a busy time ahead for the sector as countries seek 
ways to wean off fossil fuels, produce more zero-car-

bon power and become more energy-independent. 
But it is a journey fraught with challenges. Like other sec-

tors, offshore wind projects face global infl ationary and sup-
ply chain pressures which raise uncertainties in long-term 
commercial and investment decisions. 

Further, their fi nancial viability is coming under question 
amid rising energy prices and costs of raw materials used in 
the construction and servicing of offshore installations. This is 
especially the case as offshore wind farms become bigger and 

more widespread than ever. 
Although signifi cant, such challenges should not deter invest-

ments in offshore wind as advancing technologies are making 
the construction and maintenance of offshore wind farms more 
viable, cheaper and operationally safer. Most importantly, har-
nessing wind power is a valuable way for countries to bolster 
renewable energy capacity and secure a greener future. 

Taiwan’s Renewable Energy Goals
A prime example is Taiwan which has ambitions to become 

an offshore wind powerhouse. The island aims to increase the 
share of renewables in its electricity supply to 70% by 2050, 

The Logistics of 
Offshore Wind

Off shore Wind

Erland Ebbersten, Group Vice President – Energy & Marine, GAC

From geopolitical trials to a squeezed supply chain, the offshore wind sector 
is facing stronger headwinds than ever before. Third-party logistics partners 
are increasingly an option to help developers circumnavigate these issues. 
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with an expansion of wind deployment earmarked as a natural 
and necessary step in that process. 

Half of that capacity is on track to be built by 2035 with 
more than 130 offshore wind farm projects currently under 
development including the Greater Changhua wind farm proj-
ect, which is being supported by global shipping and logistics 
services provider GAC. 

Two of the windfarms – Changhua 1 and 2a – were deliv-
ered last year. Once operational, they will have a capacity of 
900 MW, generating enough power to meet the needs of a 
million households.

Technology, particularly unmanned surface vessels 
(USVs), played a critical role in this project. They reduced 
the on-site work force and manpower costs, and minimized 
the need for technical experts and diving teams to operate in 
high-risk situations.

USVs enable operations and maintenance players to collect 
on-site data to aid faster and smarter decision-making. Infor-
mation gathered related to weather patterns, water currents, 
seabed conditions and more are valuable when planning other 
offshore wind farm projects.

Operational Challenges
Since the Changhua wind farm project began in 2018, it has 

faced a number of operational challenges. First, developers 
have had to meet Taiwan’s local content requirements for the 
use of the country’s supply chain, manufacturing industry and 
regional labor.

Second, the Taiwan Strait is prone to severe weather condi-
tions which pose diffi culties and delays for construction of 
offshore wind farms. Taking typhoon seasons into account, 
developers only have a six-month window to carry out instal-
lation projects.

To overcome these challenges, as well others relating to 
project equipment and labor shortages caused by global sup-
ply chain squeezes, developers need to carefully plan ahead 
and seek the right support during early stages, particularly 
since these projects can take several years to materialize.

Strengthening Support
GAC opened a new offi ce at Taichung Port in Taiwan in 

November 2022 to strengthen offshore operations support 
for projects like Greater Changhua. GAC Taiwan draws on 
the Group’s global experience from other offshore projects to 
deliver world-class services to the country’s burgeoning off-
shore energy sector. 

Taichung port has undergone a number of infrastructure up-
grades, including tailor-made wharves and new quays to sup-
port both pre-construction and under-construction offshore 
wind farms off Taiwan’s west coast. 

GAC provides offshore support, in addition to ship agency 

and husbandry services, barge and tug support, crew trans-
portation and emergency response: all vital and sometimes 
unsung components of offshore energy projects. 

Gathering Pace
Beyond Southeast Asia, offshore energy construction and 

maintenance projects are also gathering pace. Mainland Chi-
na, the United Kingdom, and several countries in Northern 
Europe are clear market leaders in the sector, while Brazil and 
the United States are ramping up production. 

Based on data from leading energy trade association Re-
newableUK, the output of the global offshore wind sector now 
stands at 1,174 GW across 38 countries – an increase of 508 GW 
over the past 12 months. It is in these offshore hubs that GAC 
developed the experience that it is now applying to support other 
projects in Taiwan, India, Singapore and the Middle East.

All are vulnerable to their own regional challenges but the 
core issues they all face - geopolitical, infl ationary or envi-
ronmental - can drastically impact the overall supply chain, 
as well as the cost of key items such as turbines, blades, sub-
structures and electrical components. 

Increasingly, the sector is being called upon to be fl exible to 
remain competitive, ensure projects stay on schedule and keep 
costs low. Project managers need to work closely with their 
partners and support networks to adapt to the ever-changing 
risks, especially as offshore wind farms grow in size, output 
and global signifi cance. 

GAC Ship Agency
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The maritime industry depends on automation to 
quickly and effi ciently perform each task required 
to load, navigate, and ultimately unload a vessel. 
Operators of these automated systems could work 

for the vessel itself, the different ports the vessel visits, or the 
logistics, maintenance, or service support companies it inter-
acts with along the way. Many will be distant from the ship or 
port, using remote technology to perform their work. Larger 
merchant vessels further require operational technology (OT) 
networks to ensure a seamless, profi table voyage. These in-
clude systems relating to ballast, stability, cargo, propulsion, 
power, navigation, and weather systems. 

Ironically, these essential systems can be turned into weap-
ons against the operators. It is quite possible for a savvy and 
resourced attacker to create a pollution incident, disrupt ports 
and critical infrastructure, or cause harm to the ship itself. The 
complexity of these systems isn’t unique to vessels either. 
Sprawling networks amalgamated into a “system of systems” 
are used by ports, terminals, and vendors. Each can create 
vectors for cyber-attacks in and of themselves or through con-

nections to other supply systems.
Cyber-criminals are brazenly targeting the maritime com-

munity, and their attacks have become prolifi c. In 2020, cyber-
attacks affecting the Maritime Transportation System (MTS) 
increased by 400%, with a 900% increase over the prior three 
years. Even the International Maritime Organization (IMO) 
experienced what it called a “sophisticated cyber-attack” that 
took down its web portal in September 2020. 

As indicated above, there are many possible vectors for 
infecting maritime systems. Security researchers believe that 
electronic chart display and information systems sometimes 
used on MTS vessels are vulnerable to attack, which are 
frequently linked to GPS-connected autopilots. This in turn 
can provide access to some OT systems lacking in adequate 
defenses. For instance, hackers allegedly compromised the 
steering and maneuver controls of a German-owned container 
vessel in February 2017, and an IT team was forced to come 
aboard to help the crew regain control. 

If you were watching the automatic identifi cation system 
(AIS) in 2021, you might have noticed two NATO warships 

Maritime CyberInsecurity… 
and how the law is changing

Cyber Security

By Gene F. Price, Frost Brown Todd
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just two miles from Russia’s Black Sea Fleet headquarters. 
But eyewitnesses and webcams proved both ships were tied 
to a pier almost 200 miles away, demonstrating a capability 
to compromise navigation equipment. The incident received 
global attention and was attributed to AIS spoofi ng tech-
niques, displaying vessels where none were present.   

Ransomware has also hit the MTS when global shipping 
and logistics giant Maersk fell victim to the devastating “Not-
Petya” cyberattacks of 2017, bringing Maersk’s global opera-
tions to a standstill. The fact that Maersk was not even the 
intended target of the attack underscores how vulnerable the 
MTS is. Criminal gangs aggressively exploited vulnerabilities 
at the Port of Antwerp, collecting payments from fraudulent 
bills of lading on its information systems for two years.  

Against this backdrop of costly cyber-attacks and mischief, 
the federal government has issued several laws, directives, 
and advisories designed to improve national cyber-hygiene. 
In May 2021. the Biden administration’s Executive Order 
14028 mandated federal agencies to secure their cloud ser-
vices, adopt “zero-trust” architectures, and deploy multifactor 
authentication and encryption on federal networks. It also es-
tablished software development security standards, using the 
federal government’s purchasing power to force industry to 
build more secure IT products. 

The National Institute of Science and Technology (NIST) 
issued detailed guidance on how to develop incident response 
plans (IRPs) for the inevitable cyber-attacks. IRPs defi ne the 
“players” for different response situations, their roles in an 
attack, and immediate actions to take. While not yet a require-
ment for the MTS, IRPs are strongly recommended for vic-
tims to have an organized means of quickly “fi ghting back”. 

The U.S. Coast Guard recently released the Maritime Cy-
bersecurity Assessment & Annex Guide (MCAAG)  to help 
MTS stakeholders address cyber risks. This voluntary guide 
addresses cybersecurity assessments and IRP development, 
particularly for Facility Security Assessments and Facility 
Security Plans required by MTSA. In 2021, the Coast Guard 
released an updated version of the Cyber Strategic Outlook 
(CSO),  placing responsibility to “prevent and respond” to 
MTS cyber incidents on its shore commanders.  One notable 
statement in the CSO is that it will use its “existing frame-
work for prevention and response activities to mitigate cyber 
risks,” which allows the Coast Guard to use its Captain of 
the Port authorities to prescribe cybersecurity conditions and 
restrictions for shore facilities before an incident and over-
sight afterward.   

One important new statute is the Cyber Incident Report-
ing for Critical Infrastructure Act (CIRCIA), which created 

reporting requirements for “covered entities” who operate 
“critical infrastructure” in 16 sectors designated under federal 
law, including transportation systems and commercial facili-
ties. CIRCIA requires these entities to report cyber-incidents 
and payments to the Cybersecurity and Infrastructure Agency 
(CISA). CIRCIA’s regulations will be announced in the next 
year, so details are uncertain. At a minimum, covered entities 
must report cybersecurity events within 72 hours and ransom-
ware payments within 24 hours. 

The MTS is still uniquely vulnerable to cyber-attack and 
will likely remain so for the foreseeable future. While these 
new federal requirements will improve our defenses, they 
also present a host of compliance challenges for the maritime 
industry. That in turn will mean a signifi cant investment in 
cyber defense and resiliency efforts. At a minimum, vessels, 
ports, terminals, suppliers, and maintainers should examine 
their networks and prepare now. If an entity lacks fi rewalls, or 
multi-factor authentication, or tailored IRPs, or encryption for 
its sensitive documents, it should invest now.

Price 
Gene F. Price has substantial real-world experience in 
cybersecurity and focuses on Frost Brown Todd’s pri-
vacy and data security practice and incident response 
planning. Recently retired from the U.S. Navy as a 
Rear Admiral after 36 years of service.
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Fire at sea is an ever-present danger. According to 
a 2018 Allianz article, a modern containership fi re 
resulting in a total loss could cost upwards of $1 
billion. With containerships reaching upwards of 

24,000 TEU, a fi re could result in signifi cant fi nancial strain 
to the industry. Fires such as the Cosco Pacifi c, Yantian Ex-
press, Maersk Honam, MSC Daniela, and the MSC Flaminia 
highlight how dangerous a fi re on board a containership can 
be. It is impractical to expect every container to be inspected 
prior to shipment on board. Additionally, screening of cargoes 
at entry points of terminals is conducted on such a small scale 
in comparison to the global freight level, the likelihood of 
catching an undeclared or mis-declared cargo is negligible. 
Therefore, other options had to be cultivated to better serve 

the needs of the industry.
The other option has come in the form of a software 

screening tool that has the capability of catching potentially 
mis-declared and undeclared hazardous cargo. Known as 
HazCheck Detect, this software developed by Exis technol-
ogies, the software division of the National Cargo Bureau 
group, which according to the NCB description “is an API 
based (meaning that it can be linked to other software such 
as a container line’s booking software), integrated, cargo 
screening solution that detects mis-declared and undeclared 
dangerous goods in containerized shipments. Hazcheck De-
tect uses constantly evolving libraries of rules. It can accept 
full customer booking data, and screens whenever changes 
are made within clients own systems (generating a new API 

HazCheck Detect helps 
to Minimize 

Mis-Declared Cargoes 

Fire Safety

By Matthew Bonvento
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each time), with the aim of identifying suspicious cargo to 
users for thorough investigation.”

According to Ken Rohlman of Hapag-Lloyd the concept of 
HazCheck Detect is not a novel one. In fact, Hapag-Lloyd had 
developed as far back as 2010. The results were shocking, and 
they highlighted what is an industry problem.  What was dis-
covered was an in-house product like Hapag-Lloyd was not 
widely accepted by competitors. So when National Cargo Bu-
reau purchased Exis, carriers such as Hapag-Lloyd support the 
industry wide available cargo screening tool. 

By utilizing a library of keywords the program can identify 
shipments which may be questionable. The information is then 
forwarded to the carrier for further investigation.  In order to 
validate the shipment, carriers will proceed to seek further doc-
umentation and clarifi cation from the shipper. An evaluation 
of documents and possibly pictures or a container inspection 
will be requested. Verifi ed mis-declared cargo will be reported 
back to HazCheck Detect to update the database. According to 
Hapag-Lloyd this is where the shipment “disappears.” Once 
identifi ed, the shipper will often cancel a booking and try to re-
book with another carrier. Herein lies an insurmountable safety 
issue. Carriers are prohibited from sharing information about 
shippers with other carriers which means that the shipment 
may then be placed unbeknownst on another vessel due to anti-
trust and anti-monopoly laws in Europe. The fi nes that carriers 
issue on shippers mis-declaring cargo can hardly be enforced. 
Therefore there are few repercussions. 

The system is currently evolving to include the component 
of Artifi cial Intelligence. It is using Natural Language Pro-
cessing, learning from historical data to further assist the con-
tainer lines to improve rule generation and hit quality. 

The next step will be to expand the AI capabilities by intro-
ducing additional data points, such as container inspections, to 
increase confi dence of hits to further reduce risk.

As software evolves and carriers feedback is integrated 
into Hazcheck Detect, the algorithms will be able to pick up 
even more suspicious bookings. In the future it is hoped that 
the software will be able to detect inconsistencies in cargo 
weight versus declared product and other inconsistencies 
that raise red fl ags. In the meantime, we are glad to have this 
software available to increase the safety of our ships and for 
our mariners. 
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OCIMF’s Ship Inspection Re-
port Program (SIRE) 
was launched in 1993 

to address concerns about sub-standard tanker shipping. In 
the intervening years, the paper-based inspection reporting 
process has undergone seven iterations to meet signifi cant 
developments in industry regulation, understandings of best 
practice and the changing ways of working (both onboard and 
ashore). For 30 years it has served and governed the industry 
well as a crucial tool for vetting vessel quality and safety.

It is against this backdrop that the existing SIRE program 
with its paper-based questionnaire will soon be replaced with 
the much-anticipated SIRE 2.0, designed to obtain a more ho-
listic assessment of the condition of a vessel and its crew on 
an ongoing basis. The OCIMF secretariat and the dedicated 
Vessel Inspection Program project team is busy preparing 
SIRE 2.0 for a phased roll out this year.

Once complete, the static paper-based questionnaire carried 

by inspectors during an OCIMF tanker inspection will be re-
placed by a secure tablet device, with specialist software that 
generates a unique question set for each inspection. 

While this new reporting mechanism is a signifi cant depar-
ture from the current inspection regime, perhaps the biggest 
step change for industry in relation to SIRE 2.0 is the pro-
gram’s increased focus on human factors.

Human factors are the physical, psychological and social 
characteristics that affect human interaction with equip-
ment, systems, processes, other individuals and work teams. 
OCIMF believes that by addressing and understanding these 
interactions, incidents can be reduced and in the case of tanker 
shipping, vessel reliability and safety improved.

“The shift from paper to tablet device inspections is inno-
vative,” said OCIMF Programs Director, Aaron Cooper “but 
OCIMF’s increased focus on human factors in SIRE 2.0 is 
really signifi cant and original.

 “OCIMF is a real advocate for human factors in maritime,” 

Supporting the Frontline – 
a Focus on Human Factors

OCIMF explains how the new vessel inspection program, 
SIRE 2.0, will benefi t those onboard
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he said. “It is about giving people the right equipment and 
environment to perform tasks successfully and safely,” he as-
serted, noting that the International Maritime Organization 
(IMO) and a number of classifi cation societies are also doing 
great work on human factors.

“Maritime is learning from aviation, space, healthcare and 
search and rescue, all industries that recognize that if you sup-
port the frontline, everyone gains,” he said.

Objective not Subjective
The term ‘human factors’ may suggest that the focus is 

solely on the person who is carrying out the task, but Cooper 
explains this is not the case. When considering human factors 
the main focus is on the conditions that set people up to be 
successful (carry out tasks safely and effi ciently) in important 
tasks, also known as performance infl uencing factor (PIFs). 

The inspection program’s primary purpose is to present an 
accurate picture of the operation of the ship, including equip-
ment, procedures and capability of crew.

“Poorly designed equipment and diffi cult working arrange-
ments lead to problems.  People tend to manage this by strug-
gling on and making the best of the conditions they are in, 
which can result in accidents and incidents,” said Cooper.

Under SIRE 2.0, it will be easier to identify where tasks are 
affected by equipment or working conditions and if necessary 
to show operators where they can make improvements which 
will make the tasks more effective and safe,” explained Coo-
per, adding that the CLASS acronym (see below) has been de-
signed to  help operators refl ect on what can be learned from 
an inspection fi nding.

OCIMF recognizes that frontline workers are the experts at 
operating the vessel safely and effi ciently using the tools and 
equipment available to them and understands that in real-world 
scenarios on the frontline, processes will be adapted to fi t the 
conditions to ensure smooth sailing. “It’s the same across all 
industries. There is ‘work as done’ and the idealistic view of 
‘work as imagined’. “No matter how well we design our equip-
ment and procedures, it’s the people that make it work, in real 
conditions,” said Cooper. “OCIMF wants to get close to how 
work really happens on the frontline, and ask does the task do 
what it has to do to protect the ship?” he explained.

In this way, SIRE 2.0 is geared towards ensuring an objec-
tive report on the operating standards of a vessel is obtained, 
as opposed to a subjective report of the crew members. It’s 
an important distinction and easy to forget, commented Coo-
per who understands that onboard crew may fi nd OCIMF in-
spections unnerving, but that they needn’t be. “This is about 
understanding the conditions that make tasks diffi cult for the 
crew, and helping the ship to be better”, he asserted.

Good to Talk
OCIMF has worked tirelessly to ensure that SIRE 2.0 pro-

duces accurate reports and Cooper   argues that the new regime 
will better represent seafarers. For example, for the fi rst time 
in a vessel inspection, crew will be able to demonstrate best 
practices and have excellence recognized. SIRE 2.0 inspec-
tions will not be a surprise examination. The detailed scope 
of an inspection is generated by the tablet’s software and is 
available to view now on the SIRE 2.0 section of the OCIMF 
website. It has also been shared with all program users.

The focus on human factors and the vessel-specifi c question 
set are central to SIRE 2.0 and enables seafarers to voice their 
opinions and concerns more easily. This front line informa-
tion can then be fed back, within the inspection report, to the 
vessel operator to learn from and respond to. As Aaron points 
out, “this is a win-win situation, where transparency will be a 
major outcome from SIRE 2.0. Capturing seafarers’ feedback 
ensures they are being heard, improves morale and can im-
prove safety. While giving operating companies better quality 
information to learn from”.

Through SIRE 2.0 and its new approach industry can con-
tinue to learn and develop best practices that keep up with the 
rapid pace of changing regulations, technologies and ways of 
working onboard. 

CLASS acronym
• Choose to learn, not blame
• Learn from those who do the work
• Address Performance Infl uencing Factors
• Systematic action across fl eet
• Share feedback with the crew
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“Th e shift from paper to tablet device 
inspections is innovative. But OCIMF’s 

increased focus on human factors in SIRE 
2.0 is really signifi cant and original.”

Aaron Cooper, Programs Director, OCIMF
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I guess it was only a matter of time. After years of debat-
ing whether or not Celestial Navigation should be taught 
it is now time to debate the relevance of Terrestrial Navi-
gation. The argument is same: why do I need to know 

this if there is technology available to do it for me. The answer 
is also the same. If you want to be a professional mariner than 
your knowledge base and skill sets should far exceed that of a 
weekend boater that follows the direction of their chart plotter 
around the bay. 

In most nautical schoolhouses Terrestrial Navigation is 
almost always the fi rst navigation course students receive. 
The reason for this is simple. Terrestrial Navigation is the 
foundation on which we build all other navigation courses. 
Terrestrial Navigation orients new mariners to the globe. 
It teaches us about angles, distance, time and the relation-
ship between them. We learn how to compute and apply set 
and drift, compass error, gyro error, turn bearings and dead 
reckoning.  It’s where we learn about chart scales and the 
different types of chart projections. These are some of the 
most basic and essential building blocks required to produce 
a skilled Navigator. As such they should be reinforced at 

every opportunity, not simply written off as some outdated 
form of navigation. 

At USMMA we incorporate the use of paper chart plotting 
into multiple courses. In addition to our Terrestrial Navigation 
and license seminar courses we incorporate plotting exercises 
in our ECDIS, RADAR, Bridge Watchstanding and Bridge 
Recourse Management courses. Our student will also com-
plete chart plots as part of their sea projects. This constant re-
inforcement goes a long way in building that solid foundation. 
There is no way that a single course will provide a student 
with the skills or experience needed to pass a license exam 
or even more importantly function as an offi cer in charge of a 
navigation watch. 

When I fi rst started sailing with an ECDIS all I needed to 
learn was how to operate the machine. I had years of experi-
ence as a Navigator. The required tasks of fi xing my posi-
tion, laying out track lines and creating voyage plans were 
tasks I was already quite capable of performing.  Transferring 
those skills from one format to another was not very diffi cult. 
Today’s mariners don’t get the opportunity to gain that ex-
perience. They are taught Terrestrial Navigation but much of 

ECDIS is Not 
a Replacement 
for Terrestrial 

Navigation
By Captain John Ryan 
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their time as cadets is spent working primarily with ECDIS. 
Whether you are on a ship or in a training environment Terres-
trial fi xes are looked at as a secondary position source. They 
are added to the ECDIS as a backup while the ship is in pilot-
ing waters but beyond that there are very few requirements 
or opportunities to gain any additional experience fi xing your 
position. If we fail to develop our Terrestrial skills during our 
initial training process, there may be little opportunity to im-
prove as we progress.  

ECDIS gives the user the ability to display, or not display, a 
tremendous amount of information. Your capacity to properly 
groom the ECDIS so it displays the necessary information, in 
the correct format, will in a large part come from your under-
standing of Terrestrial Navigation. An electronic navigation 
chart is still a chart, you need to understand everything that 
chart contains no matter what the format. 

Instead of using technology as the reason for eliminating 
core navigation skills we should use it to teach them more ef-
fi ciently. Simulators for example have greatly increased our 
ability to teach chart plotting. A chart-plotting exercise on 
a simulator can be just as effective as an underway watch. 

Fixing your position on a moving vessel ingrains a sense 
of urgency that you can’t ever get from a paper plot exam. 
It forces the student to choose the navigation aids and land 
masses they think should be used to fi x their position. The 
underway process is where most students begin to fully com-
prehend so many of the concepts they’ve recently learned. If 
you don’t understand something chances are you will avoid 
doing it all together. We should train our future navigators 
to understand the responsibility of fi xing their position. That 
sense of responsibility can easily be replaced by complacen-
cy if we lack the experience of being actively engaged in the 
navigation process. 

Being able to manipulate an ECDIS does not make you a 
skilled Navigator. Neither does passing a chart- plot exam that 
you’ve practiced a half dozen times and maybe even memo-
rized the answers to. If we treat Terrestrial Navigation the 
same way the many view Celestial, like an outdated practice 
that has no real relevance in the modern world, then that is 
exactly how it will be perceived by current and future mari-
ners.  ECDIS should be considered the next step in Terrestrial 
Navigation, not its replacement.

         
Author’s Disclaimer
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represent the views of the U.S. 
Merchant Marine Academy, Maritime 
Administration, the U.S. Department of 
Transportation, or the United States.

Ryan 
Captain John Ryan holds an Unlimited Masters License.  
He has sailed on commercial, military and training vessels.  
He currently teaches Navigation and Collision Avoidance 
at the United States Merchant Marine Academy. 
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By Wendy Laursen

ENCLOSED SPACE SAFETY: 

As an industry, we should strive for 
zero loss of life inside enclosed spaces 
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Exploring case 
studies, play-through 

scenarios and gaming 
techniques can all be 

effective in testing 
the application of 

knowledge.

SAFETY @ SEA: ENCLOSED SPACES

ONE LIFE LOST IS 
TOO MANY
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It’s nearly 45 years since the tragedy on the ANCO Duke 
where seven crew died at the bottom of the tank they 
were cleaning. 

“I was working on chemical tankers then. All the crew felt 
this terrible loss of life and took on tank entries with a height-
ened safety focus,” says Captain Dave Watkins, Deputy Di-
rector of the confi dential near-miss reporting service CHIRP 
Maritime. Since then, enclosed space deaths still occur, al-
though not in the number they did.

Watkins has years of experience on chemical and VLCC 
tankers as an offi cer and master, and has undertaken hundreds 
of enclosed space entries on tankers, bulk and general cargo 
ships. “I was the fi rst in, and I’d be the last out.” There was no 
compromise on his enclosed space entry protocol.

Refl ecting on his tanker experience, he says: “You’re at the 
bottom of a 100-step ladder. It can feel claustrophobic and 
fearful when inside 30,000 cubic meters of a VLCC, ballast 
tank, or forepeak tank. What reassures you is your trained crew 
working as a unit with everyone looking out for each other.”

Before fi lling in the enclosed space entry permits and the 

risk assessment form, Watkins would go into the tank with 
his breathing apparatus, backup supply, personal O2 meter 
and multi-gas detector, torch and spare torch. The tanks had 
been forced-ventilated for days until fi nal testing took place. 
“Only when we had tested the space remotely, the tank valves 
isolated with the crew observing, would I proceed with test-
ing the tank locally, including inspecting the tanks for safe 
physical access.” 

The crew needed to see leadership in action and procedures 
followed to the letter. No shortcuts. Discipline continued in 
the tank. If anyone’s alarm was triggered, work stopped, and 
the tank was tested and reventilated before the entry process 
was restarted. 

Enclosed space tank work demands high alertness and 
stamina, so the crew should be adequately rested and fi t. Tank 
work must never be rushed, and there should be no pressure 
and no overconfi dence. These are the human factors that lead 
people to take shortcuts. “When tank inspections are carried 
out, your sole focus is just this job, nothing else. No confl ict-
ing work activities are taking place; the sole focus should be 

“You’re at the bottom 
of a 100-step ladder. It 

can feel claustrophobic 
and fearful when inside 
30,000 cubic meters of 
a VLCC, ballast tank, or 

forepeak tank. What 
reassures you is your 
trained crew working 

as a unit with everyone 
looking out for each 

other.”
Captain Dave Watkins, 

Deputy Director, 
CHIRP Maritime

SAFETY @ SEA: ENCLOSED SPACES
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on the men and women working in the tank.” 
Equally important for reassuring the crew is the support 

provided by the deck team in case of emergencies. “You 
need an experienced spotter with good communication skills 
who can quickly activate an emergency response if some-
thing goes wrong. Regular exercises were practiced until we 
became confi dent in our ability to carry out a rescue from 
any enclosed space.”

Responding to a casualty in an enclosed space requires spe-
cifi c knowledge, training, and equipment, including the use 
of gas detectors, respirators, and safety harnesses. Enclosed 
space entry drills provide an opportunity to further enhance 
competence, and Captain Sundeep R Sequeira, Area Sales Di-

rector for training provider OneLearn Global, highlights the 
importance of responding not reacting. 

“If a seafarer reacts impulsively and endangers themselves 
or others, it could create fear and mistrust among the crew. 
On the other hand, a well-planned and executed response can 
inspire confi dence, trust among the crew, and reinforce the 
importance of safety protocols.”

Of equal importance, is a high level of familiarity with the 
procedures for notifying the emergency response team and fol-
lowing established communication protocols, says Sequeira.

It is important to look at enclosed space issues through 
the dimension of human behavior, says Raal Harris, Chief 
Creative Offi cer at Ocean Technologies Group. “As human 
beings we have a blind spot for dangers that we cannot see, 
touch or hear. This is particularly true if we see a space that we 
have entered without consequence many times in the past.” 
He says it is instinctive to go to the aid of another when no 
visible danger is present.

Exploring case studies, play-through scenarios and gaming 
techniques can all be effective in testing the application of 

SAFETY @ SEA: ENCLOSED SPACES

Enclosed space 
entry drills provide 
an opportunity to 

enhance competence. 
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knowledge, he says. Can the person make the right decision at 
the crucial moment? Can they do it under pressure? “Immer-
sive techniques can help to simulate the conditions that people 
may face and prepare them.”

It’s a multi-dimensional issue, and training is not able to 
infl uence all the factors, he says. “There are many procedural, 
hardware and ship design factors which are beyond the sea-
farer’s control, and we support initiatives such as those by 
InterManager to attempt to address these so that we minimize 
risks wherever possible.”  

InterManager data shows that 347 people lost their lives be-
tween 1999 and 2023. The problem may be even greater as 
there is a lack of consistent recording and reporting within the 
industry, particularly by Flag States.

InterManager’s research also shows that widely used IMO 
Resolution A1050/27 and Code of Safe Working Practices are 
very confusing, says Intermanager Secretary General, Cap-
tain Kuba Szymanski. These two documents are, however, 
the backbone for almost all company-prepared onboard safety 
management systems.

Late last year, the IMO committed to review guidance gov-
erning safe working in enclosed spaces, and plans are expect-
ed to be confi rmed at MSC107 in June 2023. 

InterManager has partnered on a submission that draws at-
tention to industry-led investigations into enclosed space acci-
dents. This has resulted in several distinct themes that require 
attention: design and construction, gas evolution, movement 
and entrapment within the ship structure, and the human el-
ement prevalent in many enclosed space incidents, such as 
the rush to rescue a single casualty resulting in the death of 
many, the disregard of procedures and local adaptation of un-
safe practices. 

Szymanski says: “We are keen to ensure the debate looks 
beyond any initial mistakes made by those who died.” 

He would like to see table top exercises for offi ce staff to 
familiarize them with how to cope in the event of an accident. 
Everyone involved in the command chain needs to have a bet-
ter understanding of the dangers of working in enclosed spac-
es and the procedures needed to ensure safe working. “And I 
do mean everyone.” 

SAFETY @ SEA: ENCLOSED SPACES

Widely used IMO Resolution 
A1050/27 and Code of Safe 
Working Practices are very 

confusing.
Captain Kuba Szymanski, 

Secretary General, Intermanager 

“As human beings we 
have a blind spot for 

dangers that we cannot 
see, touch or hear.” 

Raal Harris, CCO,
Ocean Technologies Group
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WHAT IS AN OFFSHORE 
VESSEL OPERATOR TO DO?

ENERGY TRANSITION: 
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By Philip Lewis, 
Director of Research, 

Intelatus Global Partners

The energy transition 
is moving ahead amid 
recovery in offshore oil 

& gas and growth in 
offshore wind, leaving 

vessel owners that serve 
these markets with big 
questions about energy 

carrier and energy 
converter selection for 

their newbuilds.

OFFSHORE WIND 

What is driving the change?
The foundations of energy transition in the offshore and 

marine segment can be found at global, regional, national and 
local levels:

1) At a global level, International Maritime Organiza-
tion (IMO) measures cover vessel energy effi ciency (for ves-
sels over 400 gross tonnes) and carbon intensity (for vessels 
over 5,000 gross tonnes) but do not necessarily impact off-
shore support vessels (OSV). However, the IMO strategy on 
emissions is expected to be revised at MEPC 80 in July of this 
year. Full decarbonization of the maritime sector by 2050 is 
expected to be discussed but unlikely to be agreed. Measures 
such as greenhouse gas fuel standards on a well-to-wake basis 
and some form of carbon pricing are expected to be discussed 
for implementation through this decade. What we have then is 
a bit of a moving target.

2) Currently, vessel movements related to the installation 
of wind turbines in Europe are not subject to the Monitoring, Re-
porting and Verifi cation (MRV) reporting requirements. How-

ever, as our table summarizes, some key numbers for the revised 
EU MRV and Emissions Trading System (ETS) schemes.  

3) At a national level, and of importance to fl oating 
wind, we note for example Norway’s support of partial or full 
electrifi cation of vessels or the use of hydrogen and ammonia 
as energy carriers.

4) Now let’s take a local level look within a country. 
The California Air Resources Board’s (CARB) Commercial 
Harbor Craft regulation defi nes emissions standards for ves-
sels calling into state waters and stricter amendments are cur-
rently under review. These will likely impact the anchor han-
dlers involved in California offshore wind projects.

In addition to these regulatory conditions, we fi nd several other 
main drivers for choosing low or zero emissions fuels, including:

1) Vessel charterers are seeking more and more to man-
age their Scope 1, 2 and 3 emissions, including emissions as-
sociated with their own or chartered-in vessel operations. 

2) Shareholders in listed companies may demand that 
vessel operations impact less on the environment.
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3) Finance and insurance providers in certain markets 
have become more interested in incentivizing investments 
that have less of an environmental impact.

4) A younger workforce who are increasingly less moti-
vated to choose careers in industries associated with hydrocar-
bon related emissions, such as oil & gas and marine operations. 

What are the choices?
As per the chart below, there are many choices of lower 

carbon, carbon neutral and carbon free energy carriers, some 
of which (ringfenced by the green dotted line) can be seen 
as more suited to shorter sea voyages typical of most of the 
offshore oil & gas and offshore wind fl eet. 

Depending on the trade and fuel supply, we see an increase 
in the number of hybrid energy systems, combining an inter-
nal combustion engine (dual fuel for fl exibility) or a fuel cell 

with battery energy storage and shore power connections.

And what about the challenges?
The fi rst challenge is to choose the energy carrier(s) and 

the energy converter for a vessel. This will often be dictated 
by trade patterns, vessel size, local factors and the availability 
of internal combustion engine, fuel cell and/or battery energy 
storage system options.

Securing a supply of fuel is the next challenge. At present, 
most low and zero emissions fuels are in very limited supply. 
Further, the scale of most offshore vessel operating companies 
and trading patterns does not allow most owners to replicate 
what liner companies like Maersk have done, which is secure 
1.4 to 2 million tonnes per year methanol supply from nine 
supplier partnerships in Asia and the Americas, and continue 
to review a further 30 partnerships in regions including Eu-

OFFSHORE WIND 
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rope, Africa and the Middle East.
If you can get the fuel, the next chal-

lenge is the cost of the fuel. Carbon 
pricing, in markets like Europe, will 
help this situation, but at a fundamental 
level, green hydrogen, e-methanol and 
e-ammonia cost more than marine die-
sel and gas oil.

As many people know, certifying 
bunker quality is a major challenge to-
day. But the challenge will only become 
more daunting. Taking methanol as an 
example, methanol can be produced 
from coal (brown), natural gas (grey), 
from carbon capture from another com-
bustion process (blue), renewable sourc-
es (green) or nuclear (pink). The fi nal 
product is always CH3OH. The ques-
tion is how to ensure that the methanol 
in the tank is green.

And fi nally, there are a range of tech-
nical and operational barriers ranging 
from toxicity of certain fuels, lack of 
suffi cient bunkering infrastructure, the 
impact on onboard storage based on the 
large volumes required to store hydro-
gen, ammonia and methanol, available 
of internal combustion engines, avail-

ability of fuels cells and battery energy 
storage systems and crew capabilities.

What else can we consider?
On top of the energy carrier/converter 

choice, there remain several other tools 
for lowering emissions intensity avail-
able to owners to consider, depending 
on the size of vessel. These include:

• Ship design and    
 hydrodynamics: Hull-form,  
 ship size, propulsion improving  
 devices, propellers, rudders  
 & material optimization, air  
 lubrication, hull coating/  
 cleaning and propeller cleaning.

• Energy assistance from wind  
 or solar sources.

• Logistics and digitalization:  
 Speed reduction, weather   
 routing, trim, draft, and ballast  
 optimization, autopilot   
 software, engine de-rating   
 and vessel size.

• Waste heat and/or kinetic   
 energy recovery.

• After treatment measures such  
 as carbon capture and storage.

OFFSHORE WIND 
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PROFILE: ARDMORE SHIPPING
Alll photos courtesy Ardmore Shipping

ARDMORE SHIPPING BU

By Greg Trauthwein

Garry Noonan, Director, Innovation, Ardmore Shipping 
is candid in discussing emerging technologies and 
their impact on ship fuel and emissions reductions. 
With a fl eet of product and chemical tankers under 

his guise, Noonan gives insights on technologies 
that he has seen work, as well as his thoughts on 

the fuel transition, which he believes won’t become 
mainstream until we’re well into the 2030s.
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While Cork, Ireland-based Ardmore Shipping, 
founded in 2010, is relatively new in ship-
ping circles, it is hardly a neophyte, sporting 
a management team that is long on experi-

ence with a modern product and chemical tanker fl eet at its 
disposal. “Ardmore Shipping is predominantly a product 
tanker company,” said Noonan. “We have a couple of small-
er chemical tankers, but overall, we have 22 owned vessels, 
just shy of 30 operated.”

Altogether it has a team of 50 employees in the company, 
plus 15 more in a joint venture with Anglo Eastern, which 
is Anglo Ardmore, with another 15 people permanently em-
ployed in Hong Kong, and a pool of around 900 seafarers. 

According to Noonan, gross revenue last year was around 
the $450 million, “so things are going well right now, the mar-
kets are hot, life is good.” 

Innovators Innovate
Noonan joined Ardmore from BP Shipping in October 

2014, where he had been sailing as a Marine Engineer for 11 
years in various positions, most recently as Second Engineer. 
In his sea going career he has worked on VLCC’s, product 
tankers, LPG and LNG vessels and as a result has extensive 
experience with various steam, motor and dual fuel diesel 
electric propulsion systems, particularly relevant for his role 
of Director, Innovation at Ardmore.

“My main role is looking for ways to make our vessels more 
effi cient, make our processes more effi cient, looking towards 
the energy transition in the future,” said Noonan. “There are 
two of us on the innovation team, but we operate within the 
wider energy transition plan team. So we have a team of 10 
people, one from every department within the corporation, to 

PROFILE: ARDMORE SHIPPING

BUILDS A BETTER FLEET
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ensure that we're getting a depth of research across all differ-
ent fi elds and not just the technical fi eld.”

While the remit of Noonan’s position is broad, he admits 
that “formulating and executing our energy transition plan” is 
a primary focus. 

“At the end of the day, we are a shipping company, so effi -
cient ships are paramount to our business [success and profi t-
ability],” said Noonan, noting that innovation doesn’t stop on 
the ship, with the company expending all efforts to optimize 
effi ciency across the system.

While Ardmore has enjoyed a very strong fi nancial run, 
Noonan said that “having a strong balance sheet doesn't re-
ally change my job all that much. It makes it easier to ask 
for money, but our philosophy has always been, ‘If it's good 
for business, it's good for business whether you're in an up 
cycle or a down cycle.’ In fact, in a bad market, the energy 
effi ciency increases mean even more.”

Inside Ardmore, each technology, each project must stand 
on its own, and while the technology palette at his disposal 
is broad, he sees the company joint venture with e1 Marine, 
which is a methanol to hydrogen reformation company, as a 
key enabler to fuel cells in deep sea and inland water. “We 
think that fuel cells have a great place in our industry.”

Putting Tech to the Test
When it comes to narrowing down the technologies that he 

and Ardmore have found most benefi cial to cut fuel and emis-
sions, Noonan was pressed to select the one or two that truly 
stand out.

“I suppose one of my favorites is simply variable speed 
drives. Vessels are designed for worst case scenario, fully 
laden, full speed, under challenging environmental conditions. 
We rarely see one of them, never mind three of them all togeth-
er. The whole engineering plant is designed to run at 100%. By 
employing variable speed drives on the main [energy] consum-
ers, we've seen drastic reductions in our fuel consumption … 
almost a third of our daily hotel load has been reduced.”

Proving to be both technically and fi nancially successful, he 
notes that when they looked at the variable speed drive tech, 
they estimated a payback period of 18 months, when in reality 
its been a ROI in nine months.

Noonan also sees great value also in micro boilers. “We 
have waste heat units, or economizers, on the main engines – 
that’s general practice – but not on the generators. “[By using 
them on the generators] we've been able to reduce a sizeable 
amount of our boiler consumption while in port. [It may not 
sound like much, but] depending on the environmental condi-
tions, it could be upwards of a ton [of fuel] a day, which not 
too long ago was $800-$900. And one thing's for sure, future 
fuels are not going to get any cheaper, so effi ciencies mean 
even more in the future than they will today.”

Noonan admits that Ardmore has more work to do on the 
software and soft skills side, noting that this often involves 
culture change, which is a bit more arduous. But he said that 
here, too, Ardmore is seeking to engage the crew – including a 
WhatsApp group with the energy transition team and the ship 
engineers – effectively empowering them to not only suggest 
changes, but to see the monetary impact of the change.

PROFILE: ARDMORE SHIPPING

“Even when I look at 
liner trades and at green 
corridors, a lot of those 

projects are not going to 
go ‘live’ anytime soon. We 
are in a capital-intensive 
business and making the 
wrong [alternative fuels] 
decision could be fatal.” 

Garry Noonan, Director, 
Innovation, Ardmore Shipping
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“It’s making a difference, and we can see them picking up 
the mantle and coming up with ideas,” said Noonan, telling 
them “there's no point in telling me what you could have done 
yesterday, tell me what you can do tomorrow. You're trying 
to get across to the seafarers that they're not there to support 
us, we're there to support them. At the end of the day, it's a 
shipping company. Without ships, without seafarers, none of 
us would have a job. If you have 900 people looking for a prob-
lem, you'll see a lot more avenues for generating savings then 
you will if it was just 10-12 people in the offi ce.”

Whether it’s hardware or software, Noonan stresses that 
each technology in and of itself must pass muster regarding 
Return on Investment to make it on the Ardmore fl eet. “Every 
project has to stand on its own two feet,” said Noonan. “One 
of the things you can be sure with Ardmore is, if it works on 
one vessel, it'll be on all of them. So we  don't have to tell you 
whether a [technology] works or not; you just have to look 
at whether we've bought one of them or bought 22 of them."

Future Tech Fuel Savers
When looking at the myriad of new technologies available, 

from wind sails to air lubrication and everything in between, 
Noonan is pragmatic, noting that for its vessel size, the ROI on 
some of the newer technologies can run seven to eight years, 
not particularly attractive given the Ardmore fl eet generally 
works with the oil majors, meaning Ardmore's ships generally 
have a 15-year life-cycle with the company.

“our ships have a life cycle of 15 years; so having a fi ve-
year timeline on a seven-year payback doesn't make economic 
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"We don't have 
to tell you 

whether a [new 
technology] 
works or not; 

you just have to 
look at whether 

we've bought 
one of them or 

22 of them." 

Garry Noonan, 
Director, Innovation, 

Ardmore Shipping

MR #6 (34-44).indd   37 6/5/2023   8:44:31 AM



38  Maritime Reporter & Engineering News • June 2023 

sense.” 
While he and his team aim to squeeze as much savings out 

of existing hulls and technologies, he believes that the truly 
monumental step changes would require an equally dramatic 
seismic shift in the industry in terms of true collaboration, true 
risk and reward sharing. But here he sees the very nature of 
the industry working against itself.

“You read some of the papers out there where there's a po-
tential for 30% savings on CO2 emissions just purely based 
on the way we operate a vessel; to me, that would be the holy 
grail, long before we ever talk about future fuels. We're all 
well-aware that our industry is quite fragmented, but if we 
could get everyone on board, there's a lot we could do with 
what we have now.”

As talk turns to energy transition, Noonan is cautiously op-
timistic. The fi rst, and greatest challenge, is the fact that Ard-
more operates on the spot market, making it diffi cult fi rst and 
foremost to ensure its ships are positioned to get its fuel.

“For us in the spot market, without mass adoption, we sim-
ply can't make that decision,” said Noonan. “Personally, and 
obviously Ardmore believes in methanol, in the near future 
we don't see a pathway to putting methanol propelled vessels 
on the spot market.”

“Even when I look at liner trades and at green corridors, a 
lot of those projects are not going to go live anytime soon. We 
are in a capital-intensive business and making the wrong deci-
sion could be fatal,” said Noonan.

When Noonan joined Ardmore, he envisioned being in the 
middle of the next great fuel wave in maritime. 

But now – with the broad availability of future fuels at 
quantities required and the infrastructure to support them still 
more than a decade away – he earnestly believes that he won’t 
see a substantial, industry wide adoption of alternative fuels 
in his career.

“I thought I was going to be in the middle of this massive 
transition, but if I'm frankly honest, I'm worried it's going to 
pass me, I won't be around for it.” 

A particular sticking point in the fuel transition will be the 
cost of the fuel itself. 

“I understand people's skepticism [of future fuels] because 
if you're paying twice, maybe even four times the price for 
your fuel, if someone else is does not have to pay that, then 
they have a massive competitive advantage over you, which 
means you may not be commercially viable.”

“I think in the grand scheme of things, unless we have price 
parity across the different types of fuels, you're not going to 

PROFILE: ARDMORE SHIPPING

“I suppose one of my favorite [fuel 
reduction technologies] is simply 
variable speed drives. The whole 

engineering plant is designed to run 
at 100%. By employing variable speed 

drives on the main [energy] consumers, 
we've seen drastic reductions in our fuel 

consumption … almost a third of our 
daily hotel load has been reduced.”

Garry Noonan, 
Director, Innovation, Ardmore Shipping
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get mass adoption.”
Despite the obstacles, Noonan and his team work daily toward 

traversing the sizeable hurdles, and although he sees ‘collabora-
tion’ as a grossly over-used buzzword, he admits that coopera-
tion and shared risk taking could help to clear the energy transi-
tion path.

“One of our energy transition business streams is energy tran-
sition projects, which would be working with our customers to 
help them to overcome their decarbonization issues, using our 
expertise in helping them to build vessels specifi c for a trade 
and then putting them on long-term time charter where we could 
split that risk,” said Noonan.  “We can build ships, we can take 
the risk of the capital upfront, as long as we have contracts in 
place to share that risk.”

For the moment, building new ships is not an option for Ar-
dmore, but it maintains course in evaluating the technologies it 
will feature onboard when the time to buy invariably presents 
itself. “To buy new vessels right now would be massively ex-
pensive,” said Noonan. “When it comes to new build vessels, 
right now the price is sky-high and no one's building for a rea-
son. We’re building up a fund so that when the prices do come 
back down, we can expand and hit our aspirations to be a bigger 
company, a bigger fl eet.”

PROFILE: ARDMORE SHIPPING

A Unique Test of 
Marine Coatings

According to Garry Noonan, Director, 
Innovation, Ardmore Shipping, an 

essential fuel and emissions reduction 
tool is coatings. “When we look at hull 
coatings, paint is expensive; but when 
you compare it to the life cycle of the 

paint, it's relatively cheap,” said Noonan. 
With that, Ardmore opts for the highest 

performing coating that it can, and 
historically it has used International 
Paint and Jotun, though it is trialing 
one vessel now using Hempel's X7.  

Evaluating a coating’s real value in saving 
fuel and emissions numerically is a bit 
more unclear, as no two ship or ship 

routes are the same.  
With that, Ardmore has put 

International Paint and Jotun to the 
test in a fairly unique way: “I'm not sure 
if it's an industry fi rst, but it's certainly 

not very popular. We managed to 
convince both International and Jotun 

to paint one side of a ship each. The 
proof is in the pudding; we can see 
it. This, to us, was a way of actually 

cutting out that [paint manufacturer 
product claim] noise and saying: ‘put 

your best product on this ship and we'll 
see whose is better.’" Noonan said they 
are in the middle of the test cycle, with 

results to come at a later date.
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TECH FEATURE BATTERIES

T he maritime industry is still at the formative stage 
of realizing the gains available from batteries, but 
the ability to scale up to megawatt-hour levels is not 
the only attraction for the zero-emission technology. 
Evidence newly disclosed by ABB suggests that the 

improvements made to power effi ciency and responsiveness 
can make a decisive difference for the performance of ice-
breakers operating in extreme conditions. 

Demanding high installed power, icebreakers should also 
be effi cient across a wide variation in power needs, especially 
given that they operate in areas where emissions face par-
ticular scrutiny. However, conventionally the need for high 

dynamic loads is met by oversizing generators running on 
fossil fuel – a solution which is highly ineffi cient when en-
gine loads are low.

Slow load ramping is also a common problem for diesel 
engines, while new generation LNG engines are even less 
responsive. At the propulsion controls, icebreaker operators 
are often ready to respond but left waiting for engines to 
ramp up. Time lags like this can encourage what some call 
a conservative approach to operations, and others call out 
as ineffi cient: if an engine takes 10 minutes to warm up to 
100 percent power, crew operating at loads in the margin 
between two and three engines will prefer to run continu-

AB
B

An ABB study based on three years of operational ship 
data mounts a case for integrating battery power onboard 

modern icebreakers, writes Samuli Hänninen, who specializes 
in icebreaking vessels at ABB Marine & Ports.  

BATTERY POWER 
BREAKTHROUGH IN ICE
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TECH FEATURE BATTERIES

ously on three. 
Battery power integration by ferry and cruise ship owners 

offers strong guidance on the way instantly available stored 
energy can improve the performance of other ship power 
sources by assisting peak shaving or spinning reserve, as well 
as providing a zero-emission power alternative. Understand-
ably, newbuilds account for the vast majority of battery instal-
lations to date, but the number of cruise, ferry and cargo ship 
retrofi t projects is growing.

Cold Hard Evaluation
As a driver of sea-going battery power, ABB has evaluated 

the impact of installing an energy storage system (ESS) on-
board icebreaker Polaris. Delivered in 2016 but still one of the 
most advanced icebreakers in the world, Polaris was the fi rst 
ship in its class to run on liquefi ed natural gas (LNG), driving 
four Low Pressure Dual Fuel (LPDF) engine driven gensets. 
The vessel is owned and operated by the Finnish state-owned 
company  and has combined electrical power plant output of 
22.5 MW. 

Like many icebreakers before it, Polaris features an Azipod 
propulsion system from ABB – in this case two 6.5 MW stern 
units and one 6 MW bow unit from the Azipod VI product 
family ranging from 6-17 MW, developed and tailored for 
icebreaking vessels. The high torque induction motors in the 
propulsors come with a simple and durable construction and 
can deliver up to 180 percent of over torque, ensuring that the 
propeller rotates even during the heaviest ice interactions.

Plug-in Simulation
Using data drawn from three full winter seasons operating 

in the Bay of Bothnia, ABB’s Polaris study sets a new prec-
edent in evaluating the impact of ESS technology on a new 
ship type.

With an overall objective of simulating a battery system that 
could absorb large load variations, to improve fuel effi ciency 
and ramping capability, ABB uploaded powerplant load pro-
fi le data from real operations in ice to a MATLAB fi le. The 
model evaluated the impact of an ESS Installation on total 
greenhouse gas emissions, primarily CH4, in addition to re-
ducing fuel consumption and improving the dynamic perfor-
mance of the system. 

The model worked using a hybrid power system that was 
simplifi ed in comparison to real operations onboard Polaris, 
to consist of four main generators (auxiliary generator was ex-
cluded), one 4.5MWh and one main system load, with the bat-
tery to be charged from the generators. The dual-fuel engines 
were simulated to operate in gas mode or in diesel mode, with 
experience-based assumptions made on reduced engine effi -
ciency at lower loads. A linear correlation between load fl uc-
tuations, fuel effi ciency and CH4 emissions was also assumed. 

Based on a profi le that saw Polaris at sea for four consecu-
tive weeks, around 4,000 hours of operations were modelled 
over a 28-month period.  

In the anecdotal example given, a conventionally powered 
ship working in ice-infested waters and operating at loads at 
the margins between two and three engines was maintained on 
three engines, based on the precautionary principle. However, 
the instant availability of additional power from a 4.5MWh 
ESS implies room for manoeuvre. The ESS will provide im-
mediate propulsion power to cover the time it takes for addi-
tional main engines to come online, for example. 

In the scenario given, safe operations should be possible for 
more of the time with two engines online supplemented by 
peak load battery power. From the Polaris simulation, ABB 
suggests that the immediate availability of power as needed 
would reduce main engine usage hours by up to a very sub-
stantial 46 percent of online time, with consequent fuel and 
emissions savings, and other knock-on benefi ts for mainte-
nance and through-life cost. 

Icebreaker Moves Ahead
Together, the operating profi le and expectations on environ-

mental footprint make the vessel type the ideal candidate to 
exploit the peak loading, spinning reserve and zero-emission 
power capabilities available through integrating batteries into 
propulsion. For LNG, ABB’s simulation suggests that includ-
ing the ESS onboard Polaris would result in a 38 percent CH4 
reduction, 16 percent less fuel consumption (based on 46 per-
cent reduction in engine hours); for diesel, the result is a 10 
percent reduction in fuel consumption, 36 percent reduction 
of engine hours.

By being more responsive to power load needs, the addition 
of the ESS will also improve the icebreaker’s overall safety 
margin: an icebreaker engine working to overcome an ice 
ridge can be exposed to sudden over torque condition, for ex-
ample; the power ramp with an onboard ESS-equipped vessel 
is no more than 10-12 seconds. 

Despite the limitations of the model, ABB concludes that 
it is evident from the simulations that installing a battery can 
play a positive role in the power system of ships like Polaris. 
As well as reducing the number of engine running hours, the 
specifi c example highlights that the use of batteries would 
also lead to a reduction in the methane slip. 

In addition, integrating battery power may be a route to 
broadening the safety envelope of icebreaking in a way that 
could allow for reduced installed power/number of main en-
gines. It may be argued that, if most situations requiring full 
ahead power are relatively short in duration, it would be fea-
sible to increase the capacity of the ESS and do away with 
one main engine. In some applications, ABB believes this is 
worthy of further study.
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Innovative products, technologies and concepts

New Products

ABB introduced what it said was 
a concept representing "revolution-
ary propulsion system breaking new 
ground for effi ciency in the marine in-
dustry, inspired by the dynamic motions 
of a whale’s tail." The innovative con-
cept is called ABB Dynafi n.

The new propulsion concept features 
a main electric motor that powers a 
large wheel rotating at a moderate 30-
80 rounds per minute. Vertical blades, 
each controlled by an individual mo-
tor and control system, extend from 
the wheel. The combined motion of the 
wheel and blades generates propulsion 
and steering forces simultaneously, en-
abling ground-breaking operational ef-
fi ciency and precision for ships, accord-
nig to ABB.

The concept follows ABB’s "proven 
design philosophy in marine propulsion 
of gearless power transmission," the 
company said.

According to ABB, an independent 
study of ABB Dynafi n from OSK-
ShipTech A/S of a passenger vessel 
design equipped with different propul-
sion solutions has verifi ed savings in 
propulsion energy consumption of up 
to 22 percent compared to conventional 
shaftline confi guration.

This can deliver signifi cant savings 
in fuel consumption and help to avoid 
emissions. As part of an electric propul-
sion power system, the concept is also 
fully compatible with zero-emission 
battery and fuel cell technologies, ABB 
said.

Volvo Penta debuts the all-new Inboard 
Performance System (IPS) professional 
platform. Targeted for 2025 and building 
upon the effi ciency of Volvo Penta IPS, 
this new platform promises a powerful 
and fl exible solution for professional 
vessels and superyachts from 25 to 55+ 
meters with top speed from 12-40 knots. 
Designed to be larger and more versatile, 
it will be prepared for a range of energy 
sources, while also featuring a new level 
of premium support and features. 

The Volvo Penta IPS will feature the 
largest and most powerful platform in the 
Volvo Penta IPS range – including a new, 
larger marine drive, Volvo Penta IPS 40. 
The new drive is designed with a dual 
power input concept, which manages the 
power to the water in the most effi cient 
way, but also acts an important enabler to 
utilize different combinations of energy 
sources. Starting series production in 
2025, the new Volvo Penta IPS 40 drive 
will be powered by two Volvo Penta D13 

engines, paired with a compact after 
treatment system to comply with the lat-
est IMO Tier III standards. 

But, the platform is already prepared 
for a mix of power sources; from com-

bustion engines running on renewable 
fuels to fully electric or hybrid solutions. 
The platform is installed as twin, triple 
or quad, meaning each vessel will have 
from 4 to 8 power sources. 
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Volvo Penta Debuts All-new IPS Professional Platform

ABB's Whale Tail-inspired Propulsion Concept 

©
AB

B

MR #6 (34-44).indd   42 6/6/2023   9:33:34 AM



MR #6 (34-44).indd   43 6/6/2023   9:59:23 AM

mailto:partner@shippinginsight.com
https://www.shippinginsight.com


44  Maritime Reporter & Engineering News • June 2023 

Latest Deliveries, Contracts and Designs

In the Shipyard

Samsung Heavy Industries (SHI) held a Technology Road 
Show in Europe as an offi cial debut of its new ship designs. 
SHI held its "Samsung Technical Seminar in Athens" at the 
Marriott Hotel in Athens, Greece, and announcing details on 
a pair of new designs: an LNG carrier and a containership.

SHI reports the event attracted 70 people from 35 compa-
nies, including shipowners such as Minerva, GasLog, Shell 
and Total. "The technology road show is SHI's active mar-
keting method for new design and innovative technologies 
and is the most effective way to increase contact with cus-
tomers," said Jang Hae-ki, vice president at SHI, "cosidering 

favorable responses from ship owners, it can be a barometer 
to predict future orders."

SHI said the '3 Cargo Tank LNGC' is designed to have 
increased effi ciency, sporting three cargo tanks rather than 
the usual four. In addition, SHI said the boil-off rate has im-
proved by more than 5% as an area where LNG touches the 
cargo tank is reduced, and maintenance costs are also greatly 
reduced thanks to a decrease in the number of equipment and 
parts for each cargo tank.

The design was jointly developed with GTT, the French 
company specialized in membrane cargo tanks, and has re-
ceived an AIP from Lloyd's Register.

The 'Eco Container Ship' secured additional space to load 
8% more containers by separating a ship's operating part and 
cabin area. In addition, it was designed to use methanol and 
ammonia as a fuel in the future.

In addition to the new ship designs, SHI promoted its eco-
friendly ship technologies such as carbon capture storage, 
fuel cells, ammonia and hydrogen.

SHI European 'Road Show' Showcases New Ship Designs

Mitsubishi Shipbuilding and Nihon Shipyard—a Tokyo-
based joint venture for ship design and sales between Imabari 
Shipbuilding  and Japan Marine United Corporation—have 
started a joint study for the development of an oceangoing 
liquifi ed CO2 (LCO2) carrier. Nihon Shipyard is pursuing this 
project with the aim of completing construction of the vessel 
from 2027 onward. Demand for LCO2 carriers is expected 
to grow in the future as a means to transport large volumes 
of CO2 safely for CCS (carbon dioxide capture and storage) 
projects, in which captured CO2 is stably stored underground. 
Following the lead of the EU region, it is expected that CCS 
projects in Asia will be accelerated by the promotion of na-
tional governments, it will be essential to establish a ship-
building framework in Japan to meet the demand for LCO2 
carriers. This project will take advantage of the knowledge 
and advanced gas handling technology that Mitsubishi Ship-
building has acquired in designing and constructing liquifi ed 

gas carriers (liquifi ed petroleum gas (LPG) and liquifi ed natu-
ral gas (LNG) carriers), as well as the wealth of shipbuilding 
experience for various type of vessels and advanced technol-
ogy capabilities that Nihon Shipyard has accumulated over 
the years, as strengths that can be mutually supplemented.

Mitsubishi, Nihon to Design, Build LCO2 Carrier
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Eco Container Ship' which SHI fi rst unveiled 
at the Road Show.
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NEW RUSTIBUS ECO 2000
ECO 2000 is our new 

environmentally friendly 
de-scaler which collects 
old paint and rust in its 
own unique catchment 
tray. When coupled with 
a vacuum it will eliminate 
the debris from entering 

the oceans.

rustibus.com | sales@rustibus.com

M.A.C.E.
FT. LAUDERDALE - USA 

WORLDWIDE
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Naval Architects, Marine Designers and Consultants
19399 Helenbirg Road Suite 203 Covington, LA 70433

Tel: (985) 871-9997 | Fax: (985) 871-9927 
www.guarino-cox.com 
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Specializing In Barges

BOLLARD™
MARINE

GENERATORS

MANUFACTURED BY  MER  EQU IPMENT

206 .286 .1817
LOCATE  A  DEALER :

WWW.MEREQUIPMENT .COM

DESIGNED & BUILT FOR
THE HARSH MARINE

ENVIRONMENT

99kW
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Vessels, Barges & Real Estate for Sale/Rent                 

HYDRAULIC NOISE, SHOCK
AND VIBRATION SUPPRESSOR

QUALITY NACOL ACCUMULATORS

• Forged shells, no welds

• Long Las  ng, No Seam, Pleated Bladders

• We stock 1/5 pint to 15 gallons in Chicago

• Sizes available to 40 gallons

(877) 534-6445
www.wilkesandmclean.com 
info@wilkesandmclean.com

Three Stage Noise & Pulsa  on in 
Reduc  on Chamber

Nitrogen (blue)BladderOil

Noise, Shock, Vibra  on & Pulsa  on in 
Quiet, Smooth Flow Out

OFFSHORE WIND MARKET INTELLIGENCE

WWW.INTELATUS.COM

Get all the information you need to access this 
growing multi-billion dollar market today!
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High wind noise, roaring engines, pounding through rough water,  
salt and spray - it’s no wonder patrol boat crews often have to  
yell repeatedly to be heard. And the margin for miscommunication  
runs high.   
David Clark Marine Headset Systems offer clear communication  
and rugged reliability in the harshest marine environments, while 
enhancing the safety and situational awareness of crew members  
on board fast-attack patrol boats, offshore service vessels, 

Call   (508-751-5800 Outside the USA) to 
 or visit for more information. fofor more informa

WWW.DAV IDC LARK . COM
© 2023 David Clark Company Incorporated 
® Green headset domes are a David Clark registered trademark.
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